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Ignition improvements.

power:
Comparati\c cost

Continued.)
and variations in illumination.
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Troubles with direct-current machines.
Eager, (D.) 11 14
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Leakage, Zig-zag, of induction, 1310
Lincoln variable f^pccd. '782
By Smith. (PI
Losses, Determination of.
1114. 1225
Macmillan sing'e-phasc unipolar. *qB6
Magnetic leagngc in induction. Bv Baker and
Irwin. (D.) 802
Mershon inductor, with high power fact/r,
•1064

cock. 1289. 1302
Manufacturing. Large scale, 97^
Massachusetts Lighting Commission. Report of,
1252
Mast arms. Ajax "Jumbo." '650
Match-less light novelties, "1123
Mathematics, Teaching of.
By Perry, (D.) $^7*

Denver

Etiropc,
Flicker

111.,

Compensated single-phase shunt.

Magnets, Permanent, (D. R.) 396
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National Electrical Trades Association. 1298
National Physical laboratory, (D.) 765
National Society for the Promotion of Industrial
Education. 543

Nernst filament.

By Mendenhall and

1*37

—— Recession

of, 421
Secretary of VVar's decision, 414
Taft committee, 176
Niai^ara matters, 13, r;2, 586
Niagara pftwcr anothc Hurton bill. 1291
Niagara i>owcr applications, 176
Niagara power for Canada, 223, 982
Nickel alloys.
By Hill (V).) 11 18
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in the

articles
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The Incandescent Lamp
"It

later

month.

never rains but

plicable

it

Revolution.

pours"

is

an adage particularly ap-

to the surprising situation with respect to

new

types

of incandescent lamp filaments which has developed within a

twelvemonth.
its

Less than a year ago the tantalum filament with

consumption of 1.9 watts per candle was announced, the

most startling advance
since the pioneer

the

news of

in incandescent electric lighting invention

work of Edison.

Several months later

came

the development of the tungsten filament with

its

consumption of 1.2 watts per candle, thus rendering the tantalum filament obsolescent before
stage.

The

third chapter

is

it

had entered the commercial

furnished by a paper presented last

week before the American Association
Science, describing an entirely

new

for the

Advancement of

type of composite filament

As

for

which a consumption of

will

be noted in the abstract printed elsewhere of the A. A. A. S.

i

watt per candle

is

claimed.

a

ELECTRICAL WORLD.
paper, the newcomer, called the "Helion"

filament by

ventor, Prof. H. C. Parker, of Columbia University,

in-

its

not of

is

the metallic type, thus demonstrating the incorrectness of the

was bound up

recent assumption that the lamp of the future

Notwithstanding the com-

with the use of the earthy metals.
of the filament,

posite character

property of

possesses the remarkable

it

metallic prototype in being insensitive to fluctua-

its

—

tions of voltage far bej'ond the limit of the carbon filament

property of the highest importance in central

work.

station

performance

XLIX, No.

Vol.

no

specific qualities

less rare

and no

i.

important

less

than those widely different ones which lead to eminence in the
to impart bare information is

Merely

practice of engineering.

but one of the functions of the teacher; he should also, consciously or unconsciously, be a phsycologist adept in the proc-

esses of the mind, and possessed of a sympathetic
of adolescent

human

ing the mind, of training

formulas and

His function

nature.
its

powers no

knowledge

that of develop-

is

than storing

less

with

it

Moreover, the school period of the engi-

facts.

Last week was rendered further notable in the incandescent

neer should be one pre-eminently for the acquisition of funda-

patent on

mental principles, for the laying of the foundation upon which

lamp calendar from witnessing the issue of the
the tungsten filament, the specification

first

and claims of which are
These

reprinted practically in full elsewhere.

latest stages

of

incandescent lamp development should serve to impress upon
the nearness of the commercial problems

men

central station

and

the necessity of giving earnest

them,

will bring to

which the incandescent filament revolution

how

thought at once as to

man

been defined as a

As between

trained judgment."
engineer, the former

good teacher and a good

a

more competent

is

hourly contact with practical

actual

in

where the engineer embodies

Engine.
article

by Prof.

discussing the principles of and probable future

explosive
involves

is

thermodynamic

There are some instances

course,

its

ill-smelling

The

ignition.

de-

thus

of alcohol

are,

to

and

an ideal source of power for

is

and

plants,

interest

the price of alcohol in

normally

its

commercial

development

Thomson

is,

Unfortunately,

the electrical public.

the near future, which the Department

than

less

the commercial

aflfect

of

less liability to pre-

of Agriculture estimates at 35 cents per gallon as against

products

half

that

will

price,

points out, however, that

some

of

its

oil

materially
Prof.

adoption of the alcohol engine.

advantages

may

mixture of alcohol and gaso-

be secured through the use of a

the proportion of the latter decreasing with decrease in

line,

need only

—but

it

we agree with

the trained and professional teacher,

Mr. Behrend as to

Still

higher

counterbalancing the heat

the intrinsic advantages

alcohol engine

electric

therefore, of

— we

his educational value.

and dangerously

correspondingly

with

compression

ness, together with a cooler exhaust

isolated

thermal

lack of disagreeable exhaust odor and non-explosive-

its

also the teacher

higher point of ignition of the former

efficiency,

Among

ficiency.

that, happily, while the

below that of

higher

a

shown

It is

rivals, the

oil

work of

the

of the gas engine.

the

may mean

In so far as the engineer supplements

a rare combination.

is

value of alcohol

work involving

mention Thurston and Burr, Behrend and Steinmetz

Elsewhere we present a most interesting

Thomson

to impart the funda-

mental technical knowledge, and jurgment can only be trained

the temporary loss of a livelihood.

Elihu

engineer has

"with some technical knowledge and

commercial factor where a failure of judgment

they are satisfactorily to be met.

The Alcohol

An

the after engineering career shall be erected.

upon

another point not touched

the

in

article

the

is

value of engineering education aside from the direct practice

Only a small percentage of technical graduates

of engineering.

way

their

find

becoming
In

fixed

makes of

any walk

careers,

training

the majority in

and commercial

administrative

in

the mental

fact,

character,
for

to professional

alone,

aside

from

the technical graduate splendid

in the industry to

which

time

positions.

its

technical

raw material
has

his education

at-

Prof. Shepardson in an article elsewhere points

tached him.

out the great value to central stations of the technical graduate,

and while

heartily agreeing as to the profit that inures

services in this connection,

technical

material he

we

from his

believe that as

raw
and

also better equipped for the administrative

is

commercial departments than the young
ordinary walks of

man

taken from the

life.

price of alcohol.

Electrical

Engineering Education.

Wp

commend

to

Behrend,

is

article printed

our readers the remarkable

The

elsewhere on "Engineering Education."

knowledge

writer,

Mr. B. A.

not only exceptionally qualified by education, by
of

both

and

European

American

moreover possesses

a high

in

gift

of literary expression.

While agreeing

the

views of Mr. Behrend,

we

feel

instructional

to discuss the subject

methods and by engineering experience,
authoritatively, but

that

in

the

the art of the teacher

— the

is

upon which

to

development

electricity

in

must be admitted that 1906

It

is

a

the

during

difficult

year

calculations, so far as the earnings of pub-

service corporations arc concerned, for the reason that the

being the

on which the

1906.

some data and estimates bearing upon

make

main with

On

in

usual custom, the Electrical Wori.i>

last

is

now

rather remote, the figures for that year

compiled by the United States Census Bureau.

the other hand, the figures

more

authentic, as the

come

available.

The

ar.

government

to

manufacturing are much

statistics for

1904 have be-

past year has, however, been one of such

that an engi-

extraordinary growth and expansion, no one can claim to be

a great leader in the profession, and that his achieve-

able to average very closely the product of 800 manufacturing

writer himself has such a strong grasp.

neer

the past year.

lic

its

and commercial

industrial

basic year igo2

one very important

art of exposition

presents herewith

degree the

aspect of the subject has not received consideration, and that
is

Growth

In accordance with

Assuming

ments should be a source of inspiration
nevertheless be larking in

all

Alruin to Kelvin,

students, he

of thcfiualilics of a teacher.

rcvif-w the line of great teachers

of training the

to

As

\vc

from Socrates to Huxley, from

we must perforce acknowledge

immature mind

may

is

that the

one rcijuiring for

its

.'irt

highest

concerns

anfl the

companies.

earnings of some 12,000 to

Still,

I.S.ooo public utility

with well-determined bases, a result

presented which cannot be very far out of the way.
thing the subjoined figures would
servative, but that

is

a safe

way

may
If

he

any-

appear to be unduly con-

to get at fhrni.

January

As

manufacturing

to electrical

thentic
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5,

government

it

figures for 1904

Our own estimate was

may

be noted that the au-

show a

$175,500,000,

but as the government

figures are taken at a "factory valuation,"

our guess was

in reality

total of $159,551,402.

it

somewhere

vicinity

of $1,150,000,000.

seems quite

It

000 during the year 1907.

will be seen that

Assum-

an extraordinarily close one.

was

ing a general 20 per cent increase for 1905, that year

Electrical Power Transmission.

esti-

A

mated by us to have a product worth $217,400,000, which may
have been high, but was probably near the

the

in

probable that the grand total will reach the value of $1,250,000,-

But

realties.

re-

vising the figures, taking the actual items of 1904 as a basis

and assuming for 1905 a gain of only 10 per
1906 a gain of 20 per cent, the following result

cent,

and for

Electrical Production, 1906.

Dynamos

$16,928,500

Motors
Transformers
Switchboards

complete continuous record has been printed in these

It

has been a year of activity, while lacking in any particularly

checking new plants, though the great and gen-

eral

effect in

i

Fuses and lightning arresters
Resistances, heating and cooking
Electrical instruments

in

,466,700

Circuit fittings

line

wire has

in securing

methods there has been no material

The apparatus used has been

already familiar,

that

commercial practice of the 60,000-volt limit which in the

past has been merely approximated, or touched in experimental

No

service.

plants for higher voltage have gone into active

though transformers made

service,

1.753.900
6,606,300

pressure have been shipped.

4,653,600
36,000,000

All other products

aluminum

in spite of difficulty

and the chief event of the year has been the actual reaching

45,566,000
3,189,400
1,920,800

Electric conduits

increasing use of

general

In

deliveries.

change.

9,178,200
7,000,000
21,000,000

Electric lighting fixtures

The

been a factor in the situation

2,078, zpo

has had

prosperity evident everywhere has lessened the force of

4.971,200
3,578,400

of copper,

some

5,898,500

5,601,900

price

in the history of electrical enterprises,

this difficulty.

Batteries

Telephone apparatus
Telegraph apparatus
Insulated wires and cables

The abnormally high

features.

unprecedented

27,529,200

Carbons
Arc lamps
Incandescent lamps

power transmission plants

electrical

which have been put into operation during the year just gone.

sensational

reached:

is

fairly

columns of the notable

at

$204,920,800

volts

60,000

crease

in

may

It

contemplation of higher

take a year or two of trials

and thereabouts before any considerable

has been toward longer spans, whether in ordinary pole

This certainly

is

bedrock and doubtless far below the mark.

For e.xample, the General
Electric

Electric,

Westinghouse and Western

Companies, according to their published reports, had

a joint output in 1906

more or

less,

somewhere

in the vicinity of $iso;ooo,ooo,

nearly 800 other concerns,

some of

of dollars' worth anniially.

It is

fore,

that the

made up by

leaving a very small balance to be
tliem

producing millions

reasonable to estimate, there-

pubic paid about $250,000,000 for

its

electrical

apparatus in 1906.

in-

In matters of construction the chief tendency

is tried.

which have been spanned out of 300

ft.

or

so,

The tower

towers set at double this distance.

lines,

or with steel

construction has

been freely used and appears thus far to have given good
In insulators the tendency has been away from the

results.

enormous structures of a few years since toward carefully designed insulators of moderate dimensions and of high-grade

Some experiments

porcelain or special insulating composition.

have been made looking toward insulators for carrying the
wires in suspension, but the experience thus far has been too
limited to allow definite conclusions to be drawn.

The next element

of calculation relates to the earnings

Here the

the public utility corporations.

Many even

tions are very wide.

side of telegraphy,

Our

The

total

of

and varia-

of the largest of these, out-

showed a gain of from 20

their gross earnings.

$720,000,000.

fluctuations

to 30 per cent in

estimate for 1905 was about

Electric light

and other railways

$50,000,000
165,000,000

135,000,000

175,000,000

360,000,000
100,000,000

75,000,000
25,000,000

Miscellaneous services

high, hut

$890,000,000

some of these items may look

none of them show heavy percentage gains over the

authentic figures of 1902.

In that year the street railway earn-

ings were over $250,000,000, and a steady 10 per cent gain

show nearly

$.'?70,ooo,ooo.

As

would

to telephony, 5,000,000 subscribers

at

$30 a year would show $150,000,000, but the average yield

is

higher than that per station.

in

1905-6

has been

it

revival

Ilcnrc. taking

would look as though

paid out in 1906 for

in

electric

light

enormous, and the increases have been

heaviest in the largest systems.

consideration

The

its electrical

the

and

instal-

have recently described some

Much

of

tlie

recent

power

transmission has been for railway service with steam stations,

Such ge'ierators are conspic-

equipped with turbo-generators.

uous, too, in auxiliary plants for which the*' feem to be ad-

As

mirably suited.

distances of

to

transmis.sion,

the years

40,000,000

$745,000,000

the unpracticed observer

by storage and by the

examples of such practice.

been conservative, and the great California net-

practice has

To

the less sensational class,

1906

1905
$45,000,000
140,000,000
325,000,000

Isolated plant supply

We

of activity

a tendency, natural enough

is

work up powers of

of auxiliary plants.

striking

TelcKraph and cable
Telephone

There

moderate heads.

to plan for the proper utilization

lation

maximum

the hydraulic side there has been a

at present, to

figures are given in detail below, with those

of 1906:

Street

On
at the

all

things into

.Xmcrican

pulilic

goods and service an amount

work

still

holds the record, and

is

likely to

do so for some

time to come, since great powers in a region where coal
high

in

price

are at present fairly well

Victoria Falls scheme with

its

utilized.

is

The huge

700-mile transmission has been

one time seemed to have awakened

actively discussed,

and

into real activity.

Later reports do not indicate the likelihood

at

of anything sensational

in

that

region

at

present.

Niagara,

which might have been the source of record-breaking transmission,

seems by press of

local

what sentimental objections
porarily,

work

is

at

least,

concerned.

in

to

work and

the weight of some-

further utilization, to be. tem-

the background

so far as long-distance

ELECTRICAL WORLD
Very

new has appeared
power motors

little

in the

make an

way

o£ apparatus

even

;

that have been bidding fair to

the single-phase

impression, having taken a very minor place as yet

draw an operative

ination to

with steam engines and that

tion

competition.

announced

for the recently

electrolytic

arrester in respect to

Doubtless before the expiration

effectiveness in operation.

its

claimed

is

of the present year the experience with this arrester in service

an expression of definite opinion as to

will justify

on the

the entire showing for the year

The only

canonical lines.

shovm abroad
urged by some

one of progress along

is

authorities in connection with the Victoria Falls

not learned, however, of any notable increase

made

in this particular the

likely to retain their

system

and

is

until

much

under a severe

methods seem

at least the ordinary

For the present

handicap.

strictly

notable diversion has been the interest

in the size of the units available for such work,

progress

the whole

transmission at constant current, strongly

in

We have

scheme.

is

bearing

its

On

solution of the protective problem.

final

ward

The

rolling stock of electric lines

Electric Railway Situation.

Decidedly the event of the year has been the initiation of the

there

work

couraging, and there

is

aware,

is

New

York,

is

and turned around

cars operated from one end only

This again

motives, in changing direction.

The methods

ing of railroad precedents.

and the signal systems of

in its details, particularly with

along ordinary railroad precedents, to the general lessening of

The

serious accidents.
relatively

fact

is

that with the lighter trains

more powerful braking

make a

careful employes ought to

do not consider
title

however, that

evident,

in opinions

Engineers are divided

admittedly

it

thing

in

the
cer-

has got
is

pretty

being watched with a good deal

is

it

New York

Central operrail-

however successfully operative,
Many a railroad manager
solution.

the latter,

a special

has tucked away

One

by performance.

all

We

bluff.

the latter— to the former

it

con-

former may be a general solution of the

way problem, while
is

cold

to

keener interest than attaches to the
ations, since the

better record for safety than

the steam road, so far as injuries to passengers are concerned.

The

loo-mile-per-hour electric road has not drawn appreciably

nearer, in spite of the combined efforts of promoters and too-

As we have many times

gullible reporters.

intimated, this

now no

task involves

the

serious

could be made.

We

his files reports

may

not

electrification of

on

interest

im-

dered the presence of the steam locomotive extremely objec-

by

tionable, or the operation

electricity singularly

in

this

connection are

tric

locomotives was of negligible importance, the determining

factor being the elimination of smoke.

around

electrification

New York

Likewise, in the present

City the problem

practically necessitates the suppression of

To

house within the tunnels.

However,

traction voluntarily.

in

road the favorable location of the

three-

standpoint of

first

get very far on the third

Heavy

rail,

electric

traction will not

6oo-volt basis, and

if

the advo-

cates of direct current at higher voltage have the courage of
tlicy

will

hasten to get busy on the needed

electrified

large interurban construction

work of

has gone steadily on, resulting

in several

the unfortunate Atlantic City line
Tn the

West

is

there has been a steady

and an increasing approximation

notable roads of which

one of the most

programme of

to railroad types

equipped terminals,

it

striking.

extensions,

and methods.

In fact what with sleepers and dining cars, freight
fully

in

the

ref-

Niagara Falls

from the

Doubtless the near future

adoption of ordinances by such places

suppression

Philadelphia

of

the

and Boston tending

portable

boiler

house,

and

thereby enforcing the substitution of electricity for steam as

The

cars.

the regular

branch with

the immediate propelling agent of both freight and passenger

improvements.

Meanwhile

in operation.

Washington, Baltimore,

towards

electric

rendered the substitution of electric

that

will witness the general

as

adopted

the case of the Erie Rail-

for steam-driven trains so very desirable

economy

one that

is

the portable boiler

the Atlantic City-Camden Rail-

road belongs the distinction of having

and with high-voltage locomotives on the

of

& Ohio

Railroad at Baltimore the relative economy of steam and elec-

motor cars

locomotives

advantageous.

In the case of the early electrification of the Baltimore

Ward

convictions

longer

note that previous to the year just ended

It is instructive to

the

with

experiments

wire, self-contained system.

their

much

be delayed.

was the one thing

Of

locomotives.

type,

but

look forward in the beginning year with

hopes that the high-speed electric road

New Haven
Leonard

difficulties,

make a general improvement in passenger traffic imperative.
One has but to consider the possibilities of fast suburban service
about the metropolis to realize how vast a change for the better

erence to a source of cheap energy as found

Continental

is

upon anything that would

portant lines that are waiting for the results achieved by the

the

and

the electric road with equally

motive power did so on account of local conditions, which ren-

interest

Hartford Railroad, unhappily not yet

way from epoch-making innovation
its

of train dispatching

have also been developed

electric lines

the alternating-current installation of the

New Haven &

make good

like loco-

definite follow-

the several steam railroads that had adopted electricity as a

Of greater

cerning this equipment, individual judgments varying

to

is

from an engi-

in comrpercial service.

tainly

settling to-

we have already made our readers

worked out

respect to the locomotives.

neering standpoint

Central.

a strong probability that the example

installation, as

beautifully

New York

Lacking in any distinguished novelty of

will be a fruitful one.

method, the

of the

to expect, the results have been en-

was every reason

is

rather a matter of politics and high finance than of engineering.

supremacy.

electric service in the terminal

latter

dencies are toward larger motors and the adoption of motor

Physically

As

The

motors.

few well-defined types, and the only noticeable ten-

a

railroad interests look with aversion

The

between the system

distinction

writh electric

wherever the former have been unable to suppress their

Lightning preventive apparatus, always a subject of interest in

much

i.

are certainly playing a conspicuous part in general transporta-

transmission work, seems to have come to a standstill in de-

velopment, both here and abroad, although
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traffic

and

would take some degree of imag-

real active

factor in the suppression of the steain

locomotive has been and will continue to be for some lime
the obnoxious smoke.

The decreased

cost of

operating, the

increased speed for short hauls, and the general improvement in
the

service

and

efficiency

of

the

rolling

stock

will

serve

as

powerful inducements towards the extension of electric traction
ihrouglioul the wiiok- territory at present covcri-d by the steam
roads.
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CURRENT NEWS AND NOTES.
NEW YORK TO BOSTON— According

German Ambassador, who was unable

made by Vice-President Edward G. Buckland of the New
York, New Haven & Hartford Railroad, it is tlie intention of
his company to electrify its line between New York, Provi-

did so much of Franklin's time.
are out of place, however, in the

dence and Boston, as soon as the tunnel under the east side of

ing Societies.

New York

City

is

be

They ought

to be in the

new

Both Franklin and Henry

Museum

of Natural History.

building of the United Engineer-

finished.

CENTRAL STATION PRICE LISTS.— The

THE TECHNICAL PUBLICITY ASSOCIATION

devot-

meeting of December 20 to the subject of "The Value of
Circulars and Printed Matter." Mr. Frank Vreeland, art editor of the American Printer, spoke of the commercial value
of beauty in typography, and Walter Gilliss, president of
the Gilliss Press, N. Y., made some remarks about limited
editions.
The session developed into an "experience meeting"
and many of the members told of their methods and results
As usual at the
with printed matter and circular letters.
monthlv meetings, several new members were elected.
ed

to

In speaking on Franklin, Dr. Mitchell declared that
he believed that political demands at the time that Franklin
lived had taken much from the realm of science, using as they
present.

statement

a

to

Sternberg, the

13

its

A TELEPHONIC BEVERIDGE.—A

special dispatch

from

tric

Edison Elec-

Illuminating Company, of Boston, has prepared and issued

two excellent "price lists" of charges for service. One is devoted to the commercial sale of electrical energy and the other
Each contains an enumera^- >n of the
to municipal lighting.
-Hows of
schedules that apply, and then a careful explanatic
the various schedules.

The general terms and

then set forth at the end.

A

CL..aitions are

careful explanation

is

also given

"demand" system and the customer, whether private or
public, is enabled from the documents to understand clearly
and definitely the problem with which he is dealing. These
price lists are the plan of campaign of the canvasser, half or
more of whose work is done in advance by them for him, and
of the

they might be adopted or copied to advantage in other places.

"Senator Beveridge was schedIndianapolis to-night at the dinner of

Chicago of December 27 says:
uled to

make

a speech in

He was

that city's medical society.

When the Senator got ready to leave Chicago
engagement he discovered that the train he had intended
It was impossible for him
take to Indianapolis was late.
to keep

Peril.'

his

to

reach that city in time for the banquet.

to

He

solved the

problem by getting into long-distance telephone communication with the banquet hall and dictating his speech, which was

The

repeated to the diners."
of the nation

auditors

now know

ELECTRIC TALKS IN ROANOKE.—The
waV &

Company

Electric

that the peril

not long-distance intoxication.

is

series of "Electricity

progressive Virginia

Roanoke

Rail-

has recently been giving an excellent

Talks"
city.

the local daily papers of that

in

They

are signed by Mr.

J.

W. Han-

manager, and were prepared under his instructions by the C. W. Lee Company, of Newark, N. J., vv'ith
wonted skill and shrewdness. They are clean-cut, straightforward statements as to the company's lighting and traction
business, its improvements, its plans, its service to the public,
its relations to the city, its plant, its park, etc.
One of the most
cock, the general

forcible points

made

is

in

the talk bringing out the fact that

in the last six years the improvements authorized by the company for its system are $68,775 more than the $400,000 authorized by the city for itself.

ITALIAN TELEPHONE SERVICE.— With
reports

referred

to

in

our issue of November

regard to the
17,

reflecting

on the quality of the telephone service, the Societa Generale
Italiana di Telefoni et -A.pplicazioni

putes the statement and says

:

Elettriche.

"To prove

of

Rome,

dis-

that such an affirma-

thoroughly unfounded and absurd, we will simply inform you that the International Jury at the recent exhibition
in Milan has awarded to our company the sole high prize for

tion

is

telephone

systems,

administrative

owing

to

the

satisfactory

technical

and

our concern.
Other reasons
than those referred to have induced our government to study
whether or not it may be to its advantage to overhaul the
organization

of

service."

to

SCIENTIFIC BUSTS.— Mr. Morris
the American Museum of Natural

K. Jesup has presented
History in New York

City

ten busts of distinguished scientists, namely Franklin,
Humboldt, Audubon, Torrcy, Henry, Agassiz, Dana, Leidy,
Baird and Cope. The certmony of presentation took place on
December 29. The busts are in white marble and are the work
of William Cowper.
Major Korner, who participated in the
exercises,

explained

that

he

represented

THE NIAGARA DISPUTE.— It

"The Nation's

to discuss

Baron

Speck

von

is

stated

from Washington

preparing to take up for final disposition
the complex questions presented to him under the terms of the
that Secretary Taft

is

Burton act relative to the conservation of the waters of the
Niagara River. Grave constitutional questions are involved.
Representatives of the electric lighting and power companies
which have been taking the waters from the river are insistent
that the National Government has no authority to undertake
to regulate the disposition of the waters of streams, save where
the navigation thereof is concerned. In the case of the Niagara
River, where the water is taken from the stream above the fails.
only to be returned to it again below, this issue is not involved.
So far, however, the right of the United States Government
to regulate the admission of electric energy generated on the

Canadian side of the river has not been challenged, and to this
question the Secretary intends to first address himself.

MORE SUBWAYS

to

connect

sections

At a meeting of the
Transit Commission last week Mr. John
Y^ork are proposed.

of

Greater

New York

New
Rapid

B. McDonald, the
contractor, submitted a plan for the construction of a subway

bridge loop, leaving the old Brooklyn Bridge out of consideration, and connecting instead the Manhattan and Williamsburg

spans over the East River.
Mr. McDonald's plan includes a
spur extending south from the loop to the intersection of Broad
and Pearl Streets, thus affording connection between the Wall
Street section

and the residence

districts of Brooklyn.
The
designed to feed the various
systems was estimated at $10,000,000 without equipment. Chief
Engineer Rice is to examine and report. Mr. McDonald de-

cost of the

proposed

belt

line

clared that a belt line such as he proposed, connecting the Manhattan and Williamsburg Bridges, and leaving the Brooklyn

Bridge free, was much needed. He said it should be remembered in that connection that the tunnel under the East River
from the Battery would afford only two tracks, and that the
utmost capacity of a two-track road was 20,000 persons an hour.

have made a careful, somewhat lengthy, study of the situahe said, "and I have concluded that the road as outlined
by me in my plan will prove a sure and efficacious remedy for
relieving the congestion at the terminal of the Brooklyn Bridge.
"I

tion,"

At

the

same time

will obtain a proper distribution of the
over the Manhattan downtown business
section, instead of turning all the passengers out at a given
point, as now.
The plan will afford accommodations far superior to any now in use, to a population exceeding 350.000,
or more than one-third the entire population of the Borough of
Brooklyn. As contemplated, the road will be about eight miles
long, and it will have seventeen stations."

traveling

public

all

it
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ENGINEERING PATENTS LIBRARY.— The

of

trustees

the Engineering Societies Building has appointed Mr. W. D.
Weaver a committee of one to make inquiry and report on the

subject of a complete collection of United States engineering
patent specifications, classified and bound by subjects, for
the library of the
collection

new Engineering

Societies Building.

would comprise about 200,000

The

and receive

patents,

about 8,000 accessions annually.

INDIANA ENGINEERING SOCIETY.— This
hold a convention January

programme

and 19

iS

17,

among

includes the following

body

in Indianapolis.

will

The

"Inter-

the papers:

urban Railway Engineering," by R. P. Woods, chief engineer
Indianapohs & Western Road; "Advantages of Electrical Inspection," by F. R. Daniel, chief State Inspector for the insurance organizations; "Electric Car Braking," by H. T. Plumb,
Purdue University; "Principles of the Telephone," by Prof.

Arthur Berry Smith, Purdue University Prof. W. F. M. Goss,
Purdue University, promises a paper. The secretary is Mr.
C. C. Brown, 408 Commercial Club Building, Indianapolis.
;

COMMITTEE OF SAFETY.—The
America has taken

Automobile

Club

of

organize a committee of public

steps to

safety, consisting of its ex-presidents,

now

four in number, to
and secure the

virtually in permanence, in order to consider

sit

adoption of ways and means for correcting evils associated with
the growth of automobilism. An excellent preliminary report
has been prepared and circulated. One of the recommendations,

we

note,

do not use acetylene lamps

that automobilists

is

Another

city streets.

is

that chaufl^eurs of club

in

members should

undergo a technical examination as to ability. A third is
that all A. C. A. automobiles should carry a distinctive club

all

designation in the shape of

flag,

banner, tablet or insignia.

TRAIN TELEPHONY

has been revived in the invention
following telegram from Louisville, Ky., of
"A successful test of a device for telephoning

described in the

December 21
from moving

:

trains

was made

afternoon from a train going

this

an hour on the Worthington-Carrollton line of the
Messages
Louisville & Nashville, about 60 miles east of here.
were sent to this city and to other cities over the [ong-distance
Connection was
lines from here with unusual distinctness.
at 20 miles

made through this city with the Associated Press offices in
New York City, but the conversation to that point was not a
The apparatus used is the invention of Mr. A. D.
success.
Jones, of this city. The telephone on the train was connected
with a trolley arrangement on the pilot of the engine from
which, by means of a stream of chemicalized steam, the circuit
was completed with two wires stretched alongside the track."

"GOING IT BLIND."— At
meeting recently

it

was voted

the Chicago charter convention

new

to incorporate in the

charter

draft provision for municipal ownership, through Mueller law
certificates,

of

every public

or beneath the surface.

utility

Within

in

Chicago,

thirty minutes, at

the session, the entire chapter on

above
the end of

either

with the exception
of the frontage provision, was put through the convention.
The chapter on public utilities as recommended by the con"The provisions of the Mueller law and the
vention follows
limitations contained therein (including the 20-ycar limit on
utilities,

:

franchises), except as herein otherwise provided, shall be extended to all intramural railways, subways, telephone, telegraph, gas, electric lighting and power plants, and other local
public utility works operated in, over, under or upon the streets
and public places of the city, also to docks, wharves and their

necessary appurtenances.

PARIS TELEPHONE GIRLS
rare and comforts long afforded tn
the private con>f>rafions.

But fvcn

arc beginning to enjoy the
tTieir

in

filters in

France

.America

Iiy

this philanthropic
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An extremely
is not being done by the Government.
comfortable and moderately-priced hotel for the use of telework

phone

was recently opened in Paris. It is a fine building
on the Rue de Lille. This new hotel
for working girls is not a commercial venture, but has been
built by a body of philanthropists which includes some of the
best known names in France.
There are 120 pretty bedrooms
in the building, all well lighted and ventilated, and they are let
at moderate rentals varying from 18 to 30 francs a month. The
hotel contains spacious dining saloons, reading rooms and halls,
girls

six stories high situated

The

lighted by electricity and heated by steam.

all

large bright

most inviting and comfortable, and a

really good
meal can be obtained for less than a franc. The accommodations for only 120 bedrooms seem to leave the supply rather

restaurant

is

inadequate.

SOUTHERN APPALACHIAN RESERVES.— Proi.
Porter, of the Massachusetts

Institute

us in regard to the important measure before Congress,

House

C.

H.

of Technology, writes

known

No. 13, which provides for a federal forest reserve in the Southern Appalachians and in the White Mountains.
He emphasizes the value of such reserves and makes
"These reserves can be formed only
the following plea
through the action of the central Government as the streams rise
in the mountain forests of some of the States, while the important water powers thereon are located in other States. This
is true of no other part of this country which is not already
provided with forest reserves.
Almost every one connected
with the electrical industry, whether in the manufacturing or
as

Bill

:

operating end,

is

more or

less directly interested in the preser-

vation of the water powers of this country and

many

of the

water powers in the southern Appalachian region are so located
that they can be utilized commercially only through electric
transmission.
In view, then, of this lack of appreciation on
the part of some of our law makers and of the very great importance of the general principles involved it seems to me that
every reader of the Electrical World should exercise his best
influence in behalf of the bill and this may best be done by
writing a letter to his representative in the House.
The interest which is manifested simply by passive approval never
secures results.
Are not these forest reserves worth at least
a letter?"

PASSES FOR TELEGRAPHERS.— The

Interstate

Com-

merce Commission has announced its decision on the petition
of the Western Union and Postal Telegraph Companies for a
modification of the rulings of the commission in regard to what
shall constitute payment for transportation and to the issuance
of free passes, so far as such rulings might control or govern
certain contracts entered into between the telegraph and railroad companies. Its decision upon the railroad and telegraph

company contracts
service along
of

its

its

trains, a

is

in

As a telegraph
way is essential to the safe operation
company or a group of separately insubstance as follows

:

right of

railroad

roads generally recognized as a "railway system"
lawfully contract to furnish free or reduced rate trans-

corporated

may

portation to a telegraph

company

for such of

its officers,

men,

materials and supplies as arc rofiuirod in connection with the

maintenance and operation of such a tele.craph
and service upon its own right of way; and the legality
of such free or reduced rate transportation is not affected by
construction,
line

fact that the telegraph company may also use such telegraph line in connection with its telegraph service to the public.
But such a railroad company or system of roads caimot law-

the

in consideration of free telegraph service or
reduced rates over wires beyond its own right of
way, to furnish free or reduced rate transportation for the officials, employes, laborers, materials or supplies of a telegraph
company in connection with the construction, maintenance or

fully

contract,

service at

operation of a telegraph line and service off the line of such
railroad company or system of railroads and upon the line
or lines of other carrier or system
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Power

Stations of the Citizens Light, Heat
and Power Company of Johnstown, Pa.

tandem-compound Buckeye engine driving through a
coupled shaft two loo-kw multipolar generators one 3C0-hp
tandem-compound Buckeye engine driving also through a shaft
300-hp

;

three No, 12 Brush arc machines

THE

;

a twin Buckeye engint of

Heat and Power Company, of Johnstown, Pa., was incorporated on August 12, 1902, and
absorbed the Johnstown Light, Heat & Power Company and the old Citizens Light, Heat and Power Company.
The company supplies electricity and steam heat to JohnsCitizens

Light,

town, a city having a population of about 70,000. Two stations are in operation ; one on Vine Street and the other on

Broad

The former

Street.

is

a

direct-current

station

and

system to the adjacent business and residential section of the city as well as exhaust
steam for heating to a large area covering practically the entire business section.
The Broad Street station, which has been
supplies

a

iio-volt,

only a short while,

operation

in

three-wire

supplying a 4,000-volt,

is

a turbine-driven station

three-phase

four-wire,

system

and

is

the source of alternating-current supply throughout the central

and outlying

The Vine
lighting

districts.

Street station

and heating

load.

is

in

the heart of the

Steam

is

commercial

generated in four 250-

hp and two 37S-hp Heine water-tube boilers and two additional 37S-hp units will shortly be installed.

the boilers are fitted with

The

ing cheap fuel.
$1.25 per ton,

dumped

is

is

of

stokers adapted for burn-

which

run-of-mine costing about

is

carted to the station on trucks, where

it

is

and passes thence through a coal elebins above the boiler.
A Green econo-

into a hopper

vator and crusher to

mizer

coal,

The furnaces

Murphy

used in connection with part of the plant. The feed
is purchased, but which may also be taken from

FIG. 2.

— BOILER

ROOM

;

VINE STREET

ST.-kTION.

water, which

a well, is passed through a Pittsburg feed-water heater and
is delivered by pumps of Worthington make, to the boilers.
The steam piping system comprises two headers in the boiler

700-hp capacity direct-connected to two 200-kw,

room

into

ers

which two mains from each pair of boilers deliver
12-in. mains in duplicate from these headunder the engine room floor and connections arc

Individual

lead

made with
fere

with

the engines through goosenecks so as not to interthe operatioa of the overhead crane.
The engine

and generator equipment comprises one Ball

& Wood 300-hp
engine driving two lOo-kw, 120-volt generators operated on a
three-wire system
one 200-hp tandem-compound Buckeye engine belt-driving two 60-kw Edison bi-polar machines; one
;

di-

;

General View of Interior; Vine Street Station of Citizens Light, Heat and Power

steam.

125-volt

one 200-kw rotary-converter and one
400-kw motor-generator set. The rotary and the motor-genrect-current generators

Co.\ip.

erator set act as links between the two stations.
mal conditions alternating-current is converted
the supply of direct-current from the Vine Street
rotary and motor-generator set are used mostly

summer months when steam
that

a

large

for heating

is

not

Under noraugment
station. The

to

during the
required, so

portion of the direct-current equipment can be
service.
When the alternating-current load

withdrawn from
is

during emergencies the rotary and motor-generator
used to furnish the alternating-current supply.

light or

set are

—
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Changes contemplated

in

the equipment at the Vine Street

station will involve the scrapping of the

Edison bi-polar ma-

chines and the substitution of motor drive for the arc light

machines,

or

mercury arc

possibly

arc machines.

A

new l,ooo-kw

rectifiers

instead

direct-connected unit

of
is

the
also

contemplated with a storage battery floating on the system to
take the surplus energy during light load when the engines
have to be kept running to supply the steam heat. It will be
some time, however, before these changes are made.

Fic.

The switchboard
in

is

the

equipped with 15 panels, two of which

instruments installed.

Electric
All

practice

town now.
The Broad Street
operates only

at

it

which is modern in every respect,
and during the summer months it is

station,

night,

i.

line of the Pennsylvania Rail-

road, a spur track from which serves for the convenient supply
of coal.
The building is a steel and concrete structure io8

wide and houses 800 kw in Westinghouse
1,200 hp in water-tube boilers together
with auxiliary machinery and switchboards. Space is available
for an additional turbo-generator, the boilers for which form
part of the original installation, and should this not be sufThe
ficient to meet the demand the building may be extended.
long by 88

ft.

ft.

turbo-generators and

used to carry the day load also because of its more
when steam heating is eliminated from

The power house

is

located

at

chimney now

in

use

twice the present

size.

A

of the circuits

is

operation
eration.

in

expected to have the cirunderground as are the telephone circuits in Johns-

arc overhead and within a year
cuits all

and adjoins the main
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Plan View; Broad Street Station of Citizens Light, Heat and Power Companv.

follows standard General

arp blank, and

design and

3.

Streets

Vol.

efficient

consid-

Broad and Tenth

brick

partition

and monitors

is

large

dcvides

enough for a

the

boiler

the roof of the boiler

boiler plant

of

and generator rooms,

room and

in the roof
Kcncrator room, besides affording abundant light and
ventilation in both rooms, serve also for carrying the feed

of

in

tin-

wires to the pole line in the latter

room and

for the hori-

run of the coal conveyor system in the former room.
Basements are provided under both rooms; that under the

zontal

boiler

room

the engine

is

utilized

by ash cars, while the basement under
the steam, exhaust, atmosphere and

room contains

—
January

5.

ELECTRICAL WORLD.

1907.

auxiliary piping.

The

lay-out of the equipment

accompanying plan view of the

A

is

shown

in the

station.

feature in the design of the steam equipment is its comThe boilers are supplied with fuel automatically

17

Large combustion chambers are provided in the boiler setting
and these are fitted with Murphy automatic inclined-grate stokThe
ers for burning run-of-mine coal from the mines near by.

pactness.

and the flue instead of being in the rear or above the boilers
The boilers are thus enabled to be placed
is beneath them.

FIG. 4.

— EXTERIOR OF

BRO.\D STREET STATION,

SHOWING CONDENSER.

against the partition wall, ample access to the rear being pro-

vided by doors in the sidewalls of the

Fig.

header

5.

located in tlic basement
which are of 300-hp rated
cock & Wilco.\ make.
They are
are suspended from steel girders
is

of the

dynamo room.

The

capacity each, are of Bab-

arranged
resting

in

upon

batteries

and

latticed

col-

outside the setting so as to be free from stresses.

Each safety valve discharges through
roof so that the boiler
steam.
the

The steam

—BOILER ROOM,

BROAD STREET STATION.

coal gravitates from overhead bunkers through chutes and the
ashes gravitate similarly to cars in the tunnel beneath the boiler

General View of Interior, Rroad Street Station ok the Citizens Light, He.vt & Power Company.

boilers,

umns placed

setting.

FIG. 0.

room

is

a pipe

passing through

kept free from escaping

room.
The coal as received from the railroad cars is first
crushed and then elevated to a scraper conveyor e.Ktcnding over
Slides are provided at frequent intervals to secure
the bins.
proper distribution of the fuel in the bins. The coal-handling
apparatus was supplied by the Link Belt Engineering Company
and is driven by three-phase induction motors. The crusher is
operated by a 20-hp motor, the elevator is operated by a lo-hp
moti.r and the conveyor

is

operated by a motor of similar sire

—

—
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to that operating the elevator.

The

installation is capable of

crushing, elevating and storing 30 tons of run-of-mine coal per
hour. The storage capacity provided is 200 tons.

Fig.

7.

Elev.^tion of

Fig. 8.

i.

with rubber are employed.

lagged with

i5'2-in.

Bro.ad Street Station.

is provided.
The pumps operate under full boiler presbut the steam-driven exciter is fed with steam through a
reducing valve.

header
sure

;

The

boilers are fed by a duplicate set of

Switchboard; Bkoad Street Station of the Cmizens

for expansion and the header forms the lowest part of the live
steam system. Drips arc provided at intervals to receive the
water of condensation and these arc controlled by Bundy ste^im
traps, which also drain the separators protecting each turbine.
The pipe fittings arc extra heavy and corrugated copper gaskets

XLIX. No.

The live steam piping is
magnesia covering. The auxiliaries receive
steam from the main header or a 4-in. extension, as no auxiliary
sealed

Exhaust Piping:

The boilers are provided with coil superheaters, which supply
steam with a moderate degree of superheat. The high-pressure
steam piping is supported on flexible iron hangers and is anchored at the center of the header. Long radius bends provide

Vol.

I.kjiit.

Him

Epping-Carpenter

and Power Company.

|iluiiK<r st(:ini pumps, whose suction is connected to a Cochrane
open feed-water heater receiving exhaust steam from the auxiliaries.
I-'ach mud drum is connected to a 4-in. blow-off main,
which discharges into a 30-in. standpipe acting both as a muffler

an<l as a

condenser.

January

Two
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turbines each of 400 kvv capacity are at present installed.

19

used and with violently, fluctuating loads the engine-driven
used for obvious reasons.
The condenser is of the barometric type and was built by the

set is

Steam is supplied to them from a 14-in. main beneath the floor
and the turbines discharge their exhaust through 20-in., 90°

set

bends into the exhaust line in the basement, each discharge
being controlled by a 20-in. outside screw and yoke valve provided with miter gearing for operation from pedestals in the
floor above.
Corrugated copper expansion sections are inserted

Southwark Foundry & Machine Company. Boiler feed water
supplied from the city mains, but water for condensing purposes is taken from the Conemaugh River some distance away.
This water is unsuitable for boiler feed purposes and also for

is

is

surface condensers because of the fact that the large mills of
the Cambria Steel Company are located on the banks of the
river at

Johnstown, and not only are the waters of the river

polluted by this means, but oftentimes heated as well.

denser
a

is

trussed steel

The

the hot well.

pumps

The con-

power house and is supported on
tower resting on a brick foundation forming

located outside the

are coupled

auxiliary apparatus

tandem

is

in duplicate.

The

air

to a horizontal single-cylinder engine

which also drives through belting a rotary water pump delivering cooling water to the condenser. The speed of the engine
is controlled by a throttle governor equipped with a friction
speed change device. The rotary pumps are located in a pit in
the basement somewhat lower than the other apparatus so as to
reduce the suction lift from the river which at low water is
about 10 ft. The pump draws water through 740 ft. of 14-in.
main and discharges directly into the condenser through a 12-in.
FIG.

9— rVVlN

UIKECI-CLKKENr

UMTS; VINE STREET

STATION.

in the line to relieve stresses of e.xpansion
and contraction.
separate atmospheric exhaust connects through valves
from the
other side, as shown in Fig. 7.

A

The turbine equipment

is standard throughout.
Each turbine
controlled by a fly-ball governor provided with special
adjustments for paralleling the alternators. The speed of the turbines
is 3,600 r.p.m.
The main bearings are continuously supplied
with oil under pressure, which is kept circulating by
a singleis

cylinder

pump

driven direct from a reciprocating arm geared
through a worm. Whatever heat is generated is
removed from the oil by passing it through a pipe coil cooler
to the shaft

located in the bed plate of the turbine.
The supply of feed
water for the boilers is drawn through the cooling coils
of the
turbines, thereby reclaiming the cooling water, which
would
otherwise constitute a waste unless used for some other purpose.
The turbines are equipped with secondary valves, which admit
high-pressure steam into an intermediate stage of the turbine.

The

valves are arranged for manual operation and enable the
turbines to sustain overloads of 50 per cent when operating
condensing or full load when running non-condensing. The turbines are designed to operate on a steam pressure of
160 lb.

and with a vacuum of 27

in.

FIG.

II.

— EXCITER

UNITS; BROAD STREET STATIOX.

The condenser is guaranteed to handle 400 lb. of steam
per minute with injection water at 70° F. and to maintain a
vacuum of 27 in., requiring under these conditions about 24 lb.
riser.

of water per

pound of steam condensed.

The condenser and

the exhaust piping are built of riveted

sheet steel, caulked under vacuum.

Plain rubber gaskets are
used with riveted flanges and the ends of the pipes peened over.
.At the top of the exhaust riser is a balanced atmospheric relief
valve set to open at a few pounds pressure.
All the exhaust

provided with long radius bends in an attempt to elimvacuum between the turbines
and the condenser because of friction and eddies in the somepiping

is

inate as far as possible the loss of

what circuitous path of the exhaust steam.
The distribution system from the Broad Street

station'

is

car-

ried out with a four-wire

FIG.

The

10.

— MOTOR-GENERATOR

AND ROTARY-CONVERTER SETS
VINE STREET STATION.

;

generators, which arc driven through flexible couplings,

are of the separately-excited, revolving-field type.

Exciter sets

in duplicate arc provided each of 25 kw capacity.
One is a
direct-connected engine-driven set and the other is driven by a
40-hp induction motor. With steady loads the motor-generator

Y-connccted system with 4.000 volts
between outers and 2.300 volts between neutrals and outers.
The four wires are carried directly from the station to supply
heavy load centers and power circuits. Single-phase circuits are
supplied directly from the switchboard, which is arranged so

may be shifted from one phase to another so as
keep the system balanced. The switchboard is made up of
12 panels of blue Vermont marble and with the instruments was
installed by the Westinghouse Electric & Manufacturing Company. The bus-bars are in duplicate and round dial. long-scale
that the load

to
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instruments are used. The circuits are completed through fourdouble-throw oil switches, which are provided with circuitbreaker attachments on the distribution panels. The output is
recorded on polj'phase watt-hour meters.

pole,

The

shifting of single-phase circuits to balance the load

is

accomplished with insulated plugs, an interlocking device preventing short-circuit by insertion in the wrong socket.
The
arc panel is also equipped with plug sockets. The alternatingcurrent series arc light system is supplied from General Electric
tub transformers, but the direct-current enclosed arc lamps are
supplied from the Vine Street station. All outgoing leads are
-protected

by choke

The

ground.

latticed poles

coils

with lightning arresters

in

series to

feeders after leaving the station are carried on

along Broad Street to the junction with the main

XLIX, No.

Vol.

kind of electrical apparatus.

No

employed, but

solicitors are

and

circulars are sent out with bills

bulletins

from one of the

advertising companies are also mailed at intervals.
the

literature

is

i.

Much

of

supplied by the manufacturers of apparatus.

were sold by the company this sumelectric signs were installed.
Incandescent lamps are renewed at the rate of 15 cents each. All
customers are served through meters. The office of the company is situated in the Vine Street station, and the officers are
Charles S. Price, president; James G. Ellis, vice-president, and
Curtis G. Campbell, secretary and treasurer. J. W. Reeves is
the general manager of the company, to whom we are indebted
for the information contained in this article, and .August Weis

Over 200
mer and

electric flatirons

quite a

number of

the superintendent.

is

line.

About one-third of the connected load is supplied with alternating current while the other two-thirds of the load is supplied
with direct current. The price of electrical energy ranges from
9 to 2 cents per kw-hour, while gas at Johnstown sells at one
dollar per thousand cubic feet for fuel purposes and $1.20 per

thousand cubic feet for illumination. The Holly system of underground e.xhaust steam distribution, installed by the American
District Steam Company, of Lockport, N. Y., is in use at the
Vine Street station, and the income from this is in round numbers $26,000 per year. The company's mains are located in the

Alcohol Engines

Future Power.

as a

By Elihu Thomson.

THE

internal combustion engine has undergone a great development in the past ten or fifteen years. Where formerly the Otto cycle or four-cycle type, as it is now called,
with hit or miss governing was general, we now have variations
in the method of governing of the four-cycle engines, and the
modification known as the two-cycle engine, which has also received a considerable amount of attention. Formerly these engines, generally used with combustible gas, were constructed to
be run at a steady speed with a more or less definite duty. In
such cases the speed was maintained by a governor which was

many

in

cases

the engine
fail

make

to

made

would

to cut off the fuel

make an

to

fail

charges abruptly so that

active or explosive stroke, or

explosion strokes at intervals, the active

several

coming in between and maintaining the speed of the
engine at the normal
a heavy fly-wheel being a necessity of
strokes

;

the case.

The Priestman

oil

engine, which began to be introduced

fifteen years ago, did not

the charges

employ the

some

miss principle, but

hit or

were variably throttled by the governor so that

each stroke was an active stroke

;

but the force of the explosion

underwent great variation due to the differences of compression
of the fuel charge and air.
It is interesting to note that this
method of operating engines is not only employed largely in
yas engines to-day,
using

but

gasoline where

the speed

is

also

is

the

duty

used
is

in

automobile engines

widely varied

also subject to great variations.

engine employed the heavier oils, such as
was put under a head of a few pounds and entered a
heated vaporizer under control- of a small conical valve actuated by the governor, which vaporizer was kept hot by
the exhaust gases circulating around it.
Through this same

oil
FIG.

IJ.

—

l,OR.M-.l<

Ol-

central part of the city

;

VINE STREET STATION.

and radiate about 3,000

ft.

oil

in all direc-

The engines

operate with a back pressure of from 2 to 5
depending on conditions, and in winter the exhaust is sup-

tions.
lb.,

»UI-1I.Y Ruo.M

plemented with live steam. The heating season at Johnstown extends from the first of September to the first of June. The rates
average from 40 cents for the first 10,000 lb. of water condensed
to 15 cents where the condensation measures over 100,000 lb.

The

pipes arc buried from 3 to 6

insulated

ft.

below the surface and are

with sheet asbestos and enclosed

casing with an air space between the

in

tin-lined

wood

and asbestos. All
steam is supplied by meter which measures the condensation,
and owing to the unevcnness of the city this water is allowed
If the system were being laid out
to run off in the sewers.
again the water would be pumped back to the station and used
rivcr again, but the conditions do not juslifv tlic installation of
tin

return pipes at this time.

The company has

a connected load of .ibout 700 enclosed arc

lamps, S5,ooo incandescent lamps and 1,000 hp

in

motors.

Hoth

three-wire direct and allcrnating-currcnt day circuits are maintained and a 230-volt motor

cii'cuit.

arc lamps at a rate of $40 per year.

The

city contracts for

Commercial arcs of

400

1,200

at $60 per year.
A portion of
occupied by a fully-equipped and well-

nominal candle-power arc rated
the Vine Street station

is

and where

The Priestman
kerosene. The

stocked storeroom where electrical supplies are on sale. The
company does construction work, sells motors and installs any

vaporizer the inflow of air took place and picked up the oil
vapor which was drawn through an automatic valve during the
intake stroke.
Thus the warmed air carrying vaporized oil
entered the cylinder at atmospheric pressure when the engine
v.as doing full duty, or at a less pressure when the engine was
carrying only a partial load. The return or compression stroke

of the piston brought the mixture of

pressure of
i^:nition of
s.irily

oil,

vapor and air to a

some 20 pounds or more, and it was fired by electric
the jump spark variety. The compression was neces-

low, as the charge having been preheated in the vaporizer

would have been subject
pression been

much

to the evil of pre-ignltion

increased.

The economy

had the com-

of the engine

was

under full load, but under low loads the action was as if
the fuel wore burned to chase the piston.
In this case of burning under practically no compression the
explosion stroke was not made efficiently. In the ordinary gasoline cngiuc of In-day, such as is cmployod in automobile service,
there is no definite speed governing, and the charge is introduced
into the engine by suction of air, which carries with it gasoline
spray and vapor. The vaporizer depends for its action on the
suction of the intake stroke.
In some forms of gas and oil
engines the fuel charge is definitely fed by a fuel pump, and
with the hit or miss type of governing the pump charge is defiI'.iir

;

January
riitely set to
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an amount which

bustible mixture with the

will just

volume of

produce the proper comtaken in at each intake

air

In other cases the effective stroke of the fuel supply
has been varied with variations in amount of air indrawn,

stroke.

pump

but this becomes a very difficult matter in the case where the
engine is driven under considerable variations of speed. For

combustion engine, either of the fourcycle or two-cycle type, as employed in automobile and similar
service, which may demand wide variations of speed and power,
now generally employs a throttled intake and a vaporizer supplying the fuel charge to the air just before it enters the inlet
valve or passage. In the two-cycle engine the mixture is generally made before it enters the crank case, from which it is
expelled in the scavenging stroke to drive out the exhaust gases
and take their place within the cylinder, ready for compression
this reason, the internal

and explosion.

With gasoline

as a fuel,

pheric temperatures,

which vaporizes

warming

at

ordinary atmos-

of the vaporizer or the entering

air has been resorted to only in special cases, but the difficulty
of obtaining grades of gasoline of the lowest boiling points
together with the variation in effect when the outside tem-

perature

warmed

low

tending to compel attention to the need of a
vaporizer.
This is all the more so when engines of
is

is

enlarged capacity are used.

If the fuel in the vaporizer is of
higher boiling point, the vaporization is then rendered effective
by simply raising the temperature of the vaporizer, or raising
the temperature of the fuel as it enters the air with which it is

mixed; or while raising the temperature of the fuel also raising
the temperature of the air somewhat so that it may the more
easily take up and carry the vapor of the less volatile fuel.
In the case of denatured alcohol, which it is hoped may become available at a reasonable price before long, the same form
of vaporizer as that used w-ith gasoline will satisfy the conditions, except that it will receive a preliminary heating so as to
confer upon the alcohol vapor the same degree of volatility as
i? possessed by gasoline at ordinary temperatures.
In the same
way, by raising the temperature of the vaporizer still more, it
is

quite possible to use liquid fuel of

and even kerosene

oil.

The

much

higher boiling point,

writer has, in

fact,

an engine with the vaporizer arranged to have

repeatedly run
its

temperature

and employed gasoline, alcohol and kerosene oil interchangeably.
-An engine starting cold with an arrangement
for allowing the exhaust gases to heat the vaporizer may burn
a small amount of gasoline at the start, and on the attainment

controlled,

of a temperature sufficient to vaporize alcohol, the alcohol may
be gradually turned into the vaporizer, and if the arrangement
is such as to still further increase the temperature of the vaporiier, kerosene oil may finally replace the alcohol.
But it is

hoped that

it

will not be necessary to

go so

far.

perfected to give us the product at a price which will compete
with that of gasoline in the denser populated districts where the

methods of distribution of the

oil

products are already

in a higl;

state of development.

more sparsely populated

districts.

however, where, on account of the distances for distribution and
inconvenience of storage gasoline now commands an advanced
price,

it

should not be long before denatured

spirit should be
fortunate that in spite of the considerably
less heat value possessed by alcohol, as compared with any of
the oil products such as gasoline, the efficiency of the engine
may be increased in the case of the alcohol by increasing the

able to compete.

:

second, the cooler
expansion, resulting in a cooler exhaust
gas which remains in the cylinder and is mixed with the new
charge results in further rendering pre-ignition improbable. It
;

is true also that such a mixture would stand higher temperature of the walls of the combustion space without pre-igniting
consequently an alcohol engine can be run with the water boil-

ing vigorously in

It is

compression so as to make up the diflFercnce. The limit of
compression in the ordinary type of engine is naturally dependent upon the prc-ignition point of the charge during compression, and inasmuch as there is always a certain amount of
the prior heated exhaust gas mixed with the new charge,
while
the cylinder walls are also necessarily at a considerably higher
temperature than is the water in the jacketing, or than is the
radiating metal where air cooling is employed, it is obvious
that
pre-ignition, when the heavier vapors are employed, must be

its

water jacket, a condition which almost

invariably leads to pre-ignition difficulties with oil engines or

gasoline engines unless the compression be kept quite

low-.

It

Banki experiments that with oil engines the
introduction of a certain amount of water in the form of steam
or spray along with the fuel charge increased the efficiency of
the engine.
The commercial alcohol in any case will contain
from 5 per cent to 10 per cent of water, and in the writer's
e.xperiments there was a tolerance of 15 per cent to 20 per cent;

was noted

in the

or in other words, about 80 per cent alcohol could be used.

Below that point the ignition became somewhat irregular.
There is no need to dwell here upon the superior safety of
alcohol owing to its higher boiling point and its condition of
being perfectly niiscible with water in

proportions.

all

It

is

development in the use of alcohol as a
fuel for internal combustion engines will take place in farming
districts or remote districts where gasoline itself is very high
in price.
It is also probable that at first the engines may be used
with mixtures of alcohol and gasoline in varying percentages

probable that the

first

with a gradual increase in the percentage of alcohol as its price
In this way a
goes down and the price of gasoline rises.
gradual adaptation of the conditions

may

take place and the

present production of gasoline be spread over a fuel consump-

much larger amount. The introduction of alcohol
may, therefore, be said to practically make it possible to extend
the use of gasoline. There is, of course, at present a field for
the application of alcohol engines in such places as Cuba, which
already possesses cheap alcohol fuel, these engines often being
employed for driving dynamos for lighting or power transmission upon plantations or upon country estates, and it can confidently be expected that as soon as the conditions are such that
the price of alcohol in the United States is brought down to a
figure as low as that of gasoline in any section, a great opening
for the use of alcohol engines will be made. It would certainly
seem to be an ideal engine for use in agricultural districts for
farm machinery and the like. It is quite probable that in districts where even water for cooling is scarce, air cooling may
tion of very

be resorted to with perfect success.

At

the sam.e time alcohol

by the internal combustion engme
of a considerable proportion of its recognized dangers when

would

It will doubtless take considerable time, possibly two, three
or more years, before the arrangement or organization for the
production and distribution of the denatured spirit is sufficiently

In the

regarded as setting the limit of compression which is feasible.
this degree of compression, however, the efficiency of the
With the employment of
engine in large- measure depends.
alcohol the compression may be so raised that two things are
accomplished first, there is a greater extraction of energy on

Upon

relieve boat propulsion

gasoline or highly volatile hj-drocarbons are used.

As

a fuel for the operation of small or moderate capacity

undoubtedly find extended applinumber of hours at ieast,
after starting, the question of preliminary heating of the vaporizer will not constitute a disadvantage of any moment.
The
preheating can be accomplished in a minute or two without
any risk by separately heating a mass of metal (as by an alcohol
torch) and placing it in contact with the metal of the vaporizer
itself, and the heated metal piece may be made to jacket or
closely surround the vaporizer with considerable surface in
contact with the same and if needed its outer exposed surface
be covered, permanently or temporarily, by a non-conductor
of heat such as asbestos.
Electric ignition of the makc-andbreak type or of the usual jump spark type may, as with gasoline, be applied.
There would be no possibility of interruption
due to freezing, as is the case when gasoline carries a little
isolated

cation.

plants,

As such

alcohol will

plants will run for a

water, which later congeals in the passages.

Moreover, since

the alcohol engine can be used with the jacket water at boiling

temperatures, the licat of the jacket, supplemented as it can be
by the exhaust gases applied to further heat or to boil water or
vapor, may be used in winter for steam heating or hot water

;
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heating either alone or in conjunction with existing plants for
that purpose. There is no need to dwell upon these possibilities,
all so conducive to economy of application of the fuel.
In the foregoing attention has been briefly called to the
peculiar fitness of alcohol for power purposes, the properties
of which, together with the conditions of use, are alike favorable to its employment.
It has sometimes been objected that
the products of

its partial combustion or oxidation are likely
and corrosive for such a metal as iron. If experience
should show any considerable disadvantage in this, such corrosive action would only take place with the engines out of action
or resting between runs and doubtless could be neutralized by

to be acid

means such as oil or alkaline substances introduced at
the time of a shutdown lasting for a period more or less prolonged.
Doubtless also a proper selection of materials for
suitable

valves or valve seats subject to corrosive action would eliminate
all difficulty arising, if

any

Vol.
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telephone diaphragm to produce certain musical note-i according to the combinations of frequencies used.

Even when one listens to the music produced by
harmonium and is convinced that the performer is

the

change the quality of the tones

any de-

at will so as to imitate

able

tel-

to

it is to be doubted whether he appreand quality of specially designed electrical
apparatus required to make the system complete.
When the
performer depresses any certain key, there are simultaneously
"impressed upon the telephone diaphragm vibrations corresponding in frequency to the ground tone of the required musical
note and the second, third, fourth, fifth, sixth and eight partials
or overtones. The seventh harmonic is also sometimes used.
At other times the ground tone is used alone, or it is used in
combination with the second harmonic or the third, or fourth
harmonic, or the second and third harmonics, or in other com-

sired musical instrument,
ciates the quantity

binations, at the will of the performer.

exist.

XLIX, No.

of each of these overtones

is

The

relative loudness

completely under the control of

When it is known that a single performer on a
keyboard may depress simultaneously ten keys, each
serving to produce the corresponding ground tone and its
numerous partial tones, and that there are at present two keyboards arranged for two performers so that 20 keys may be
depressed at once, and yet each tone and partial tone contributes
its share to the resulting chord of composite musical notes,
without noticeable interference with the others, some slight
idea may be gained of the severe requirements which are met
by the apparatus, and of the ingenuity of the designer.
Although each key on the performer's board controls the
completion of the main circuits from seven alternating-current
the performer.

Some

Electrical Features of

the Cahill Tel-

harmonic System.
By

THE

a.

S.

McAllister.

issue of the Electrical

World

for

March

lo,

1906,

contained an outline of the fundamental characteristics
of the Cahill telharmonic system for the generation and

distribution of music by

were given of Dr.

means

of alternators, and illustrations

Cahill's experimental equipment.

As noted

single

generators, the "action"

is equally as delicate as that of any
This desirable result is secured by the
use of a system of relay magnets so arranged that the switch
connected to each of the performer's keys handles only a lowvoltage direct current for operating a magnet which performs
the real task of closing the proper switches in the alternator

piano or pipe organ.

There are now in use 144 alternators, as before said
each keyboard there are 144 performer's keys and an
equal number of relay magnets.
These magnets are of the
plunger type, the windings consisting of several layers of enamcircuits.

and

in

iled wire without other

Each relay magnet

fIG.

in

the

above

I.

— TELHARMONIUM

issue,

been installed and

is

installation differs in

a

200-ton

The
atures,

means of

insulation.

exactly similar and equal in

all

respects

KEVBO.ARU.

tclliarmonium

f(|uipmcnt

has

now in operation in Now York. This
many minor details from the experimental

and a description of its electrical features
prove of interest at this time.

outfit,

is

will

doubtless

alternators are of the inductor type, with stationary armand stationary field coils. The revolving portion of

each consists of a massive iron cylinder or rotor with teeth or
pole pieces corresponding in number to Ihc frequency of the
current desired for each machine.
There are 144 alternator';,
giving currents at 144 different frequencies.
The rotors arc
geared togcth'jr by toothed wheels so that the relation between
the frof|uencics of the several alternators is absolutely fixed, and
the relative tuning

is perfectly constant.
The frequencies obtained vary from 40 to 4,000 cycles. The alternators as a unit
are driven by a l8s-hp constant -speed, direct-current motor,
the load on which consists almost wholly of the field cxcit.ntioii

of the alternators, and averages about 100 hp; for while all
the alternators run simultaneously most of them at any one
instant art on open circuit.
At in well known, the current*
from the allcrnnlors arc superposed in a maMinr t" cause a

FIG.

to

the

its

2.

—A

SKCTION or SWITI

llllUAKIl

ANIl

KINl-:

MIXKR.

neighbor, so that each performer's key controls exactly
value of direct or niaguet-operaling current as its

satnc

neighbor, and this value docs
the operation of the koyhoard.

inusic-prodiicing

current,

iir)|

vary at any time throughout
of alternating or

The amount

however,

is

consl.Ttitly

varying,

a

January
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larger amuimt, for example, being used

on the accented beat

than on the unaccented.
It may be of interest to note that no special means are required to prevent sparking at the keyboard switches other than
Each plunger magnet
a proper design of the plunger magnets.
lifts vertically a certain strip of wood along which are placed
eleven sets of fingers which serve to close certain groups of
switches corresponding to the ground tone and overtones of

The gravitational force on the
note.
wholly balanced by a certain lever weight
against which its lower end rests when it is in its lower posiwhen the strip is in its raised position it is out of contion
tact with the lever weight. Thus the strip responds immediately
the

musical

indicated

wood

almost

is

;

when
to

the plunger
raised

its

magnet

is

energized, and accelerates rapidly

position without retardation,

moved

small mass of the parts

on account of the

directly with the strip.

23

maries of the transformers mentioned previously, the secondary
currents of which are then superposed electrically.

The com-

produced are passed through an impedance
rheostat operated by the performer by means of a pedal. The
currents are then passed through the primaries of an open iron
magnetic circuit transformer in the secondary of which is produced a current in which is represented all of the frequencies
corresponding to the several ground tones and partial tones
forming the musical chord. The current which flows in this
posite currents thus

is not the one that is sent out to the different
telharmonium receivers, but it is merely the primary current
for an air-core transformer, the secondary current of which
serves to actuate the diaphragms of the receivers. In some of
Dr. Cahill's constructions, however, the currents are sent to

secondary circuit

the line by a

much more

direct path.

In con-

sequence of this construction, no noticeable time elapses from
the depressing of the performer's key to the closing of the main
Moreover, the very short interval of time
alternator circuits.
elapsed

is

same

e.xactly the

for

in the

speed of the "action."

of the keys, and the ear of

all

the most highly trained musician

is

unable to detect any error

In the language of a musician the

key "speaks" promptly, the "action"

is

instantaneous.

magnets and each magnet
serves to close eleven switches; there are, however, only 144
generators from which current can be obtained, and only eleven
circuits to which current is directly supplied.
Each alternator

As

stated previously, there are 144

(e,xcept those of the very

lowest frequency)

supplies current

a definite frequency for the ground tone at one switch, for
the second partial of a note of one-half frequency at another

at

switch,

and so

By means

on.

of an arrangement of bus-bars all of the currents

producing the ground tones are superposed in one
of the currents for the second partials are superposed
in another circuit, and so on with the other orders of harmonics.
The bus-bar circuits pass through the primaries of closed iron
magnetic circuit transformers, the secondaries of which are
joined in circuit with certain impedance rheostats for governing the strength of the currents. These rheostats are operated
by the performer by means of "stops" arranged conveniently
near the keyboard.
As a matter of fact, when a certain chord is produced by the
performer at the keyboard all of the currents corresponding to
the ground tones are superposed electrically through the busused

.

in

circuit, all

FIG.

The
tions

4.

— VIEW

OF TO-NK

object in employing such a large

is

to

MIX IK.

number of transforma-

combine properly the elemental currents required and

to allow the values of the several elements to

be properly con-

remove from the resultant tones all of the
feeble but undesirable overtones which would be produced in
the superposed currents taken directly from the alternator,s or
from the secondaries of the iron-cored transformers.
Each transformer used throughout the system has been spetrolled,

and also

to

In the case of the closed-iron
designed for its duty.
magnetic circuit transformers, each lamina is definitely separated and insulated from its neighbor, so that the apparatus

cially

is

as free as possible from eddy currents.

Similar precautions

taken with the open iron circuit transformer. The air core
transformer serves a double purpose; it assists in eliminating
any undesirable overtones and it allows voltages of different
.ire

•

»

values to be selected according to the resistance through which
For thr
the final telharmonium current is to be transmitted.
latter purpose the secondary winding is tapped at several points

and a transmission voltage
upon the needs of the case.
core

transformer

controlled by

the

there

is

selected

of a value depending

In the primary circuit of the airare introduced impedance rheostats

telharmonium current to be varied at will.
Reviewing now the numerous rheostats, it
there

^^^^^^^^^^^^^^^H
^^^^^^^^^^^^^B (T

final

composite

will be

noted that
or

performer, which allow the

are eight rheostats

for

controlling

the composition

quality of the note produced by the depression of each key, and
several other "expression" rheostats, for giving "soul" to the

By the use of the "stop" rheostats the performer is
enabled to introduce such of the "overtones" or "harmonics"
as he may desire, and thus he can imitate at will the notes of
the flute, the cornet, the oboe and a varietv of other instrumusic.

KIO. 3.

bars

— StCllON

mentioned above

;

ail

W''

sWllCllIiOARI).

of the second-partial

currents are

superposed electrically and so on, for the third, fourth, fifth,
sixth and eighth partials, as noted above.
The composite

groimd

tciucs .iiul

composite partials are passed through the pri-

including instruments as strikingly different as the
bagpipe and the violin. The combination of "stops" employed
determines the "timbre" of the note, but has almost no effect

ments,

—
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on the loudness, which latter is governed by the expression
rheostats.
Each rheostat has been the subject of careful study
and has been designed especially for the work it performs.

proportions, the musicians can give to one keyboard a

Each "stop" rheostat

'cello.

pedance

coils

consists of a collection of iron-core im-

with their windings connected permanently

in

junction points being brought out to a smooth rheostat surface formed of alternate strips of copper and mica.

series, the

The

which plays over

contact device

several parts, each held in place by

this

surface

means of

is

made

in

a spring, so that

practically an impossibility.
Each e.x-pression
up of separately insulated impedance coils,
whose terminals are brought out to a row of contact levers. A
frame, manipulated by the musician, who is playing, operates

an open

rheostat

circuit

is

number of

impedance coils in parallel and thereby vary the effective impedance in circuit. These expression devices are operated constantly by the performer.
Even while a single musical chord
is being produced he varies its attack and sostenuto as a violinist
does with his

bow

are set once for

It

;

but as a general thing the stop rheostats

all

for

each musical phrase, as

is

true

of

stops.

is

believed that the above outline will give a fair idea of

numerous problems encountered and successfulh' solved by
the inventor of the telharmonic system, and will indicate a few
of the developments which have already been undertaken by

the

him.

Our

readers will be interested to learn that distributing

New York, from Twenand along Fifth .A.venue
from Twenty-third Street to Thirty-fourth Street, and that
outlets have been placed at various places on Broadway and
Fifth Avenue and the adjacent streets.
The description above given applies for the most part to a
single keyboard only, with the switches and e.xpression devices
belonging to it that is. for each keyboard there is a switchboard connected with the keyboard through the relay magnets.
cables have been laid along
ty-third Street to

Broadway,

Forty-fifth

Street,

;

like that of the clarinet, to

quality of brass, or

if

wood-

another keyboard the

desired, a quality similar to that of the

There are now two keyboards in operation at the plant
at Thirty-ninth Street and Broadway, but additional ones are
building in Dr. Cahill's laboratory at Holyoke, and will be put
in service in the plant in New York, it is expected, in two or
three months. Also some other of the many expression devices
worked out by Dr. Cahill will be put in service in the plant in

New York

at

an early date.

Any one who

built

is

these contact levers, so as to connect the required

organ

wind quality

i.

of

listens to the players will recognize that elec-

music, without imitating, has the power to produce tones

trical

many

Some

different qualities.

of these tones are so like

— clarinet,

oboe, French horn,
good musician that is, a musician
who did not know that the sounds were produced by electricity
would feel sure that they were produced by the usual instruments of the orchestra. Moreover, the telharnicnium has beautiful qualities of tone never heard before, and resulting from
the power which the performer has to mix the harmonics or
overtones with the ground tones, in any desired proportions.
.A.lso, the attack and sostenuto of the instrument is surprising,
in that at one instant it closely resembles wood-wind, at another brass, while at another one hears the bow on the string
the leading tones of the orchestra
'cello, etc.

—as

to deceive a

;

according to the effect the performer wishes to produce.
In its novel and singular power of controlling the timbre, the
attack

and the sostenuto, the

electrical

music

differs

from

all

the e.xisting instruments of music and in a measure combines
in

itself

the powers of the best instruments of the orchestra.

Careful tests show that this remarkable instrument has

power

suffi-

produce a musical effect of comfortable
loudness like that of a violin or piano in more than 10,000 places
simultaneously.
It w'ould not, of course, be able to supply so
large a number of hotels or public places, each of which in

cient electrical

to

general would require as
balls

much

electrical

power

to

fill

its

large

and corridors, as several private residences of the average

size.

Another striking thing about the Cahill plant at Broadway
and Thirty-ninth Street is that a musical apparatus of such
novel and singular powers should have been brought to such a
degree of perfection in the first large instrument built.
The
fact that progress in an art is usually a gradual evolution
by small steps and slow stages is so well known and so often
spoken of as to be almost axiomatic. From Hero, who first
proposed to utilize the motive power of steam, to Watt's successful engine was almost 2,000 years.
And between the proposal of Hero and the accomplishment of Watt many in-

—

made ineffective attempts to attain
From Huyghen's proposal of an explosive

ventors in different countries
the goal

motor

desired.

machine two centuries elapsed, with
So from
Sir Humphry Davy's cx])erimcntal arc to the Brush and Edito Otto's successful

scores of patents in the different countries of Europe.

son arc lighting machines, three-quarters of a century elapsed,
during which scores of inventors in different counlrics endeavored to solve the problem in vain. Similar remarks apply
to the progress of most great inventions, electrical and me-

But the process of producing music from dynamos
from the first conception to the successfil
working machine by one man Thaddcus Cahill in a few years,
.And when one hears the plant at Thirty-ninth Street and Broadchanical.

has been carried

—

way, with

its

—

musical tones already equaling,

FIG.
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and controlling by
the

its

01'

SILENCED VOICES.

switches the action of the alternators on

transformers and tone-inixcrs or vibration combining de-

vices above described.

And

this brings us to

striking features of the electrical music, which

one of the most
is

that a

number

of switchboards and keyboards arc connected with the same set
of generators.
By their timlirc-controllinK devices the several

keyboards may be made

to give the same (luality of lone, or
though fed from ihr same alternators.
Thus, by mixing the harmonics of ditlcreiil limes in varying

widely different

r|ualilirs,

if

not surpassing,

wonders what caiuint be
expected in a few years to come, when the inventor will have
had time to do his best and when his work in all its details will
lie known to the world, and open to improvement by others,
and when nitisicians will have learned to use the new powers
which electricity is placing at their command. Clearly the world
has, through the wonderful powers of the electric forces and
the skilful use made of them by Dr. Cahill a new music, a music
which ran be produced in many thousand places simultaneously,
and which in its very infancy seems destined to surpass in sympalliy and responsiveness — in artistic worth
the c.xisliui; music
nf pipe and vlriiig— ihc evolution of many centuries.
the instruments of the orchestra, one

—

:
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my demands went
my opinion that

that

Engineering Education.

It

By

B. a. Beiireni;

have accepted an
to contribute to the columns of the Electrical
World my views on engineering education. However, the
subject matter is one to which I have given years of careful
thought and one which I have learned to like for its own sake
as well as for its great importance and, when I here repeat the
editor's courteous invitation. I do so with the purpose of presenting my credentials, as it were, for undertaking this task,
though I am fully aware that I lay myself open to the accusation of egotism in so doing.
"I feel," he says, "that with your
knowledge of both the European and American situation and
the broad view which you are capable of taking of any subject,
what you would say concerning the present status and the future of the electrical engineer would be read with utmost interest by our readers. A point which I think it would be interesting to bring out is the adequacy of the present methods of
electrical engineering education, pointing out any weaknesses
which you think exist and making suggestions as to improvewith considerable apprehension that

I

As a rule, the advocates of engineering education are
rather one-sided in their views, while critics are apt to be from

ment.

among

who have not given
You are one of the

those

the subject any broad con-

very few that we know A
who could review the subject thoroughly from both the scholastic and practical standpoints, and we, therefore, think that
sideration.

such an article from your pen as proposed would be a valuable
contribution to the

subject."

Though the editor's words may have been slightly colored
by ten years of friendship, which it has been my great fortune
to enjoy, I feel that, besides the great interest which I have
always taken in the subject of education in general, my stud\ing in European universities, and my lecturing In some of
the great universities in this country and Canada, have given
me a good opportunity to observe. On the other hand, as
chief engineer of a large manufacturing company, I have had,
for the past

seven years, plenty of opportunity to come into

intimate contact with, and to employ, a large

number

of the

graduates of European and American universities.
I will preface this article with a quotation from an address
on medical education which that great English biologist and
keenest of observers. Prof. Thomas Henry Huxley, delivered
some thirty-six years ago to the students in University College,

London, and

I

will take the liberty of substituting for the

words

"medical education," the words "engineering education"
"I will tell you what has struck me," said Prof. Huxley,
"but in speaking in this frank way, as one always does about
the defects of one's friends, I must beg you to disabuse your
minds of the notion that I am alluding to any particular school,
or to any particular college, or to any particular person and
;

to believe that

I

if

with high praise,
to this locality.

perience of the

it

am
is

silent

when

I

should be glad to speak

because that praise would come too close

What has struck me, then, in this long exbest men best instructed in engineering, taking

as a whole, and broadly, is the singular unreality of their
knowledge of engineering. Now, I use that word 'unreality'
on the contrary, there is
advisedly
I do not say 'scanty'
plenty of it— a great deal too much of it— but it is the quality,
I know
the nature of the knowledge, which I quarrel with.
I used to have a bad reputation among students for setting
up a very high standard of acquirement, and I daresay that
you may think the standard of this old examiner, who
it

;

;

happily

is

now

very

pitched too high.

nearly

an

has

been

assure you.

The

examiner,

extinct

Nothing of the kind,

I

have noticed, and the faults I have to find, arise entirely from the circumstance that my standard is pitched too
The
This is no paradox, but quite simply the fact.
low.
knowledge 1 have looked for was a real, precise, thorough,
and practical knowledge of fundamentals whereas that which
the best of the candidates, in a large proportion of cases, have
had to give me was a large, extensive, and inaccurate knowledge of superstructure and that is what I mean by saying
defects

I

;

;

is

and

IT invitation
is
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too low and not too high."
these remarks apply with great force

condition of engineering education of to-

justice to the

I feel almost tempted to take this excerpt from Prof.
Huxley's lecture as a text, upon which to deliver the sermon.
I also wish to beg my readers to disabuse their minds that
I also
I am alluding to any particular school here or abroad
wish to state that my silence on many features which are good

day.

;

due to the praise coming too close to this locality I also
have been struck with the singular unreality of engineering
knowledge displayed by engineering graduates, and I have been
struck with a certain volubility and prolixity of knowledge,
and a want of a "real, precise, thorough and practical knowledge of fundamentals." In pondering over this state of affairs
I have been impelled to acknowledge, at least to myself, that the
fact that Prof. Huxley's statements, made to medical students
thirty-six years ago, applying so singularly well to engineering
students of to-day, cannot be a matter of mere coincidence. It
would, therefore, appear as if the difficulty involved is deepis

;

seated and, perhaps, irremediable. Let us look at the conditions
are
of engineering education with as little bias as possible.

We

hold a brief for some school or university, believing unconsciously, though perhaps not admitting it, that a school
to which such great luminaries as ourselves have owed their
In considering this
education, must surely be a good school.
all

prone

to

we have

subject

to consider the three elements

which enter

into education, viz., first of all the teacher, secondly the stu-

and least the school. I heard President Jacob
Gould Schurman, of Cornell University, say from the rostrum,
to a great assemblage of people, upon the introduction into
office of a new president of a university, which had been ridden by politics and in which almost any other consideration,
excepting that of competency, had entered into the selection of
teachers, that a great university was made not by the board
of trustees, not by the president, but by a competent faculty.

dent, and last

Though
yet

is

it

may sound

this

a fact usually

to

any thoughtful person

like a truism,

forgotten and disregarded.

We

must

have good competent teachers, and there is no doubt that such
good competent teachers can be obtained and that a great
many universities, both in Europe and in this country, already
The inspiration which students obtain from
possess them.
great masters in their professions is infinitely greater than
the

benefit

which

will

come

in palatial buildings, built by,

to them from having studied
and dedicated to, men who have

favored by fortune in the great struggle for wealth,
which well-nigh obscures to-day the engineering side of in-

been

dustry.

If I

may

here speak of a matter thoroughly personal,

do so with the knowledge that those of my readers who
have had tht good fortune to have been influenced by great
men, both in th?ir studies and in their views of life, will be
The influence which some of
in full accord with ray remarks.
my revered teachers, as Hermann Helmholtz, Gisbert Kapp,
Riedler and Slaby, have had over me; the knowledge and inspiration which have come to me from the earnest study of
the works of John Stuart Mill, Charles Robert Darwin, Thomas
Henry Huxley and Andrew Dickson White, are the factors
which have counted for something in my life, and I confess
I

have altogether forgotten the architecture of the buildings in which I have studied as well as the names of those
who built these structures. It seems to be commonly assumed
by those who have never done much scientific or engineering
work themselves, that it is the building and equipment which
engiare tlie essential features of, and the foundation for, good

that

I

Poor workmen always quarrel with their
neering education.
naturally quarrel with their equipment.
teachers
tools; poor
Both in Europe and in America there prevails a tendency to
structures
build palatial universities instead of plain dignified
the uniand, as the building of these expensive structures places

under obligation to their munificent builders, the trusand other officers connected witli the school thus endowed
not
by rich men will endeavor to apologize for, if they do
countenance, the methods by which their patrons have acAlthough this circumstance alone would
quired their wealth.
versity
tees
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be sufficient, in the opinion of most right-minded people, to
carefully consider the wisdom of accepting endowments from
individuals implying obligation on the part of the university,

must further be considered that these large institutions resums of money for their upkeep and, therefore, funds are continually required by these institutions which
would not be forthcoming, unless the officers of these institutions at least remained silent in regard to such of their ideas
as might offend their benefactors.
But there is another argument which I deem even more irrefutable than the previous
it

quire considerable

one,

e.,

i.

more

much

the fact that a well equipped institution can

readily get along with poor teachers than a poorly equip-

ped institution. In this connection it may not be amiss to
mention that some of the greatest experimental discoveries in
natural science have been made in laboratories which were
poorly equipped, even considering the time when these discoveries were made.
I have merely to mention' the experimental researches of Michael Faraday and the remarkable
achievements of Justus Liebig to make us realize that there
is no proportionality between the equipment and the discovery.
Some of the great achievements of modern science have been
made in laboratories which were by no means equipped in a
remarkable waj-. The researches on electric waves by Heinrich Hertz and the work of Rutherford were carried out in
laboratories which, from the modern standpoint, were anything
but complete in their equipment. Again, when I think of the
miserable testing department at the Oerlikon Tool and Engine Works, in which Mr. C. E. L. Brown did some of the

work

engineering

electrical

finest

a

score

of years

ago,

I

emphasis that I can see no proportion whatsoever between equipment and results. Instead of inciting the
inventive qualities, a complete equipment keeps these faculties
dormant instead of stimulating both the teacher and the student in the devising of methods for the demonstration of laws
state with great

;

of nature, an air of indolence

is

inspired by the fact that you

simply have to go to a piece of apparatus to have it perform
for you, without effort, what can be learned only by the
earnest application of the mind. Thus, I am compelled to see

endowments of

universities, a blessing of a very
Philanthropy has done much good to be
sure; but it seems as if for every six penny's worth of good,
ft does a shilling's worth of harm.
There is another disadvantage which usually follows in the
in

the large

questionable nature.

of these large endowments for buildings, viz., the fact that
the funds left are too small to engage competent and talented

wake

men

Schurman's
must

President

Vol.
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engineering. Thus the University of Birmingham has not
only complimented a great engineer, but it has obtained the
benefit of the vast experience at the disposal of Mr. Kapp.
It
trical

must be distinctly understood that these prominent practitionwhether in the medical, legal, or engineering professions,
are not required to devote their entire time to teaching; on
the contrary, by so doing, they would incapacitate themselves
altogether for teaching.
Only continual contact with actual
practice will wear off that unreality of which Prof. Huxley
complained in his medical students, and of which we comers,

You cannot

plain in engineering students.

be a master of surg-

you confine your practice to the cases in the university
hospital and no more can you be a competent engineer if you
are not in close contact with engineering problems of the day
ery

if

;

over the world.
This matter is really one upon which a great deal of thought
should be bestowed.
The average student who goes to the
university to be taught, represents by no means the fair average
of intelligence of the nation. It cannot be denied that a large
moiety of our young men, especially those of keen intelligence,
see in the avoiding of a university education a short-cut to
fortune.
Our industries are growing more and more commercial
the engineering work requiring real ability is done by
a comparatively small number of men, and the most lucrative
positions are usually not in the engineering professions. Thus,
men of some ability, keen to see their own advantage, see opportunities ahead of them as good as those obtainable by the graduates of our universities.
Let us see if we cannot gain some
light on the much controverted question of the necessity of a
college education by considering the history of education in
Europe, since more experience has been gained in this direction on the other side of the Atlantic than on this.
Germany
has always been looked upon as the country of scholasticism.
The people have a strong proclivity to intellectual pursuits.
The German mind is naturally pensive, given to idealization and
fond of study. Thus every little town has had its university
for a hundred years or more, and the most respected citizens
are the teachers of these universities.
Theology, law and
medicine, and the physical sciences are more or less peacefully
taught, side by side, in buildings which inspire reverence on
account of their antiquity, but which, in all other respects, are

all

;

marked

for simplicity.

The

teachers in these universities are

usually earnest men, devoted to their professions and spending
their lives
at all

in

their lecture

uncustomary

to

see

rooms and

men

laboratories.

It

is

not

of three score years and ten,

be accepted as an axiom.

still teaching with the same enthusiasm which they
evinced when they were young, and probably much more enthusiastic than most of our young teachers in these modern

ers

days.

to

take charge

statement that

it

of the

teaching.

the faculty which

is

makes

the university

It is all very well to say that teachshould be of frugal habits and set an example of simThis is unquestionably true and the
plicity to their students.
man who lived a life of luxury would probably be morally and

But

intellectually unfit for his position as a teacher.

regarding

all

common

sense,

and also the

rcalitic;

pert to be able to obtain the services of a

man

of

it

life,

is

dis-

to ex-

qualified to in-

younger men in a difficult scientific profession, to work away all his life upon a salary which hardly enables him to give his children careful education and to save
It has thus come to pass that men who have
for his old age.
been shipwrecked in their professions in life have sought a
haven in teaching but, hard though it may sound, this class
of men is just the class of men which should not be permitted
to teach.
More and more, the educators of Europe begin to
realize the necessity of employing the highest talent obtainable

struct

in

and

to direct

scientific

teaching.

In medical

science,

for

some score

of

years past, the greatest practitioners have been chosen as teachers;

in

the

legal

profession, the foremost lawycsrs have been

selected as teachers of the law
larly,

in

the universities

;

and, simi-

some of the most eminent engineers have been

called

which positions they have
the opportunity of still prarliring their profession and yet giving
thf younger generation the benefit of iheir wide experience
and knowledge. A step very much to be admired has recently
l)een taken by Sir Oliver Lodge, Principal of the University of
Birminghnm, in r.-illing Mr. Gisberf Kapp to (he chair of elec-

to chairs in the technical colleges, in

and over,

While these men may be somewhat antiquated in their
methods, the inspiration which the students obtain from listening to these old masters is something that could not be given
them in any other way. Helmholtz was seventy-three years old
when he died and he was then still teaching; Bunsen was over
eighty, while he still taught at Heidelberg; Lord Kelvin only
recently retired from teaching. ,ind there are a host of others

who have grown venerable in teaching.
The rapid and stupendous growth of the manufacturing industries required the training of young men in the applications
The universities were not able to cope
of physical science.
with this problem. The scholastic influence which had reigned
in them for centuries made them look with a certain measure
of disdain upon the technical sciences, which seemed to stand

only

for

iitilit.nrian

ideas and

material

profits.

searches which used to be carried on for their

Scientific

own

re-

sake and

for the inherent interest which the investigator took in them,
began to be considered as unpractical and useless by the large
host of students and their rather imperfectly trained and educated teachers. Doctors of science who were unable to obtain

become professors in the techThere was for a time a strong antagonism
university and the polytechnic institute which

chairs at the universities would
nical,

schools.

between

the

was not only quite comprehensible, but also justifiable. The
scientific investigator knew very well that it was impossible
to predict

llie

far

reaching importance of a scientific investiga-

!
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therefore,

this

everlasting query,

"What's the

use?" was indicative of the short-sightedness of the questioner.
On the other hand, the practical man with a smattering of
science, soon got the best of the argument by putting his

knowledge to material use. The large number of unihad already created a class of educated men which
formed something like an educated proletariat, for whom it
was hard to find emplojTnent. The universities had produced
a class of men of large learning but little power of applicaIt has often
tion of this learning to the problems of life.
struck me that many of these learned Germans do not possess
their knowledge, their knowledge possesses them
But in the course of time the polytechnic institutes, which
are very like our universities in this country, have molded
their institutions along the lines according to which the universities had built up their faculties.
The teaching of steam
engineering, of statics, or of hydraulics was no longer left to
men who had actually seen a steam engine once in their
lives, or passed a bridge, or seen a dam, but to men who had
built steam engines, had designed bridges, and had constructed
dams, just as the teaching of theology and of law and of medicine had been entrusted to great ministers, great lawyers, and
great surgeons in the old universities. The old principles were
all right but the universities, fossilized through ages, refused
to apply them consistently to the new field, the polytechnic
institutions of learning in which not only the science of engineering but the pure sciences, which are applied to engineering,
found a stronghold. It did not take long to discover that numerous technical problems rendered infinitely better illustrations of scientific principles than the vague and unreal examples which were offered by the schools to illustrate the great
laws of nature. Speaking with particular reference to our own
profession, it was readily seen that the telegraph, the telephone and the dynamo electric machine offered the most interesting and instructive examples of the theories of electromagnetic induction of Faraday and Maxwell. I believe I am
limited

versities

—

right in stating that, without these applications, a general ac-

ceptance of these theories would have been very
delayed.

The mathematical

much

longer

theories of Fourier found beautiful

in electric phenomena, and reality was given to
mathematical speculations which appeared almost like phantasmagoria without these illustrations.
Despite the inroad of "commercialism" into engineering,
there never has been such opportunity for the application of
engineering ability as there is to-day.
It is quite true that
many manufacturing concerns, especially those which are favored by a monopoly, have come to see that they can make
large profits in adhering to developed lines of apparatus and
in admitting as few changes and improvements to be made on
this apparatus as is compatible with large sales.
This tendency is surely feasible but it is not likely to be permanent, as
the concerns in which such disregard for continuous progress
is carried into effect will, sooner or later, go to the wall.
To
illustrate the point I have in mind, take a concern which employed a capable engineer at one time who developed a line of
electric motors.
A short-sighted policy would consider the
manufacture of this line of apparatus to the exclusion of improvements the most successful way to make money. This
policy would enable the abolition of a designing department
and the organization would consist of a factory and a sales
department.
For some years business would be satisfactory,
until such time as improvements had been made by less retrogressive concerns, when it would have become impossible to sell
the old and unimproved machines.
We frequently see illustrations of this policy of concerns enjoying at one time a great
reputation, but suddenly losing their business prestige on account of their lack of progressiveness. The successful manufacturing concern must provide for continual improvement of
its apparatus and, for this purpose, part of the profits obtained
from the manufacture of standard apparatus must he used.
There has been a great deal of foolish talk on the subject
of "commercial engineering."
We hear every day men. thoroughly incompetent to discuss such matters, glibly labeling
engineers "scientific engineers" and "commercial engineers."

illustrations

It

is
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to know what is meant by either of these
The work of the engineer should consist in

difficult

pressions.

exthe

designing and building of apparatus so that it performs its functions safely and with the least possible waste
of both material and power. Machinery designed by such an
careful

is machinery which is designed scientifically, and it
machinery which the salesman will have little diflSculty in
disposing of. I am sure that this must be what some people
mean by calling an engineer a "commercial engineer." But be

engineer
is

it

remembered

always

strictly

that

such

engineering

successful

function of the scientific engineer.

the

Careful

is

and

is always "commercial" and, although poorand dishonestly designed and manufactured machinery may
yet be successfully sold for a time by an acute salesman, such
condition cannot last. I believe that, in this commercial age,
we cannot put too much emphasis upon the necessity of the
engineer being a bulwark against the continual onslaught of
the commercial man for the sake of cheaper and, therefore,
poorer machinery. It is a menace to the industry of a country to see engineering quality disregarded and to have ma-

honest engineering
ly

according to

chines selected

price

rather

than

according to

Imagine the equipment of a man-of-war to be made
Imagine the guns and firein the cheapest possible manner
arms to be beautifully polished and not made of good material
Imagine the high speed steam turbines and electric
generators to be designed poorly and to be made of poor
quality.

!

!

And yet these are exactly the
and workmanship
which would be brought about if the engineer
permitted the inroad of "commercialism" into his profession.
material

I

conditions

me

This brings

to another point.

eer possessing a
ables

him

strong and

The

necessity of the engin-

determined character which en-

to brush aside the opinions of those

who

lack the

and the experience, the knowledge and the ability,
I have
to weigh difficult and responsible engineering problems.
heard men who ought to know better define an engineer as a
man who can do for one dollar what another man can do for
two unquestionably, an engineer worthy of his name is capinsight

;

of doing this, but how foolish to consider the province
of the engineer thus limited by this sagaciously silly phrase!
Men who spring such catch-phrases upon the public are at
able

fault for the singular lack of esteem

ing profession

is

still

held in

many

in

which the engineerSpeaking for

quarters.

moment

with particular reference to the electrical engineer
work, I would say that, while he shows his ability in
designing a ten thousand kilowatt generator with the amount
of material used five years ago for a five thousand kilowatt
generator, he simply could not have formerly designed a ten
thousand kilowatt generator at all until he had learned how
His
to use the materials at his disposal to better advantage.

the

and

his

object has been to condense into smaller space a power unit
which was needed for some particular purpose, and not at all

do with one dollar what anyone else could have done with
Often the saving of material that would appear merely
a commercial advantage to the uninitiated, is the only means
by which a certain engineering result can be accomplished.
The reduction of mass in the reciprocating parts of highspeed steam engines is more essential for engineering reathe high induction in parts of the
sons than for commercial
magnetic circuit of electric generators and motors is one of
the most efficient means for obtaining good operation, saving
to

two.

;

also in the

amount

of material used.

So

it

may

be said, with-

sometimes the engineer cannot
accomplish for two dollars that which can be accomplished with
Engineers who have no crethe expense of only one dollar.
ative ability often believe that they have done great work
by cutting out a few thousand pounds of cast iron from a
fly-wheel of an engine designed some years ago by some great
engineer, and having proved to be somewhat too conservative;
or by saving a little cast iron in the yoke of a generator
designed by some other man which has since been found to
What would such men have
be amply strong in rigidity.
done if they had had to do the original work? But as there
are plenty of quacks in the medical profession, so there are
The medical
plenty of quacks in the engineering profession.
out

being

paradoxical,

that

—
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quacks usually make plenty of money and plenty of noise;
It behooves the engineering societies, the engineering clubs, and the engineering schools
to plainly stigmatize the engineering quacks, just as the medical societies in the medical profession have stigmatized the
medical quacks. In France there has existed for many years
a custom of giving a technical education to lawyers and statesmen. I believe that at the bottom of this lies the realization
of the fact that a scientific education enlarged and made
real by the application of science to engineering problems,

and so do the engineering quacks.

men that power of observation which is, in my opinion,
most important feature of any educational training. We
obtain our knowledge from nature by observation, and those
who cannot observe and draw correct inferences from their
observations cannot aid in the progress of science and engigives
the

neering.

The matter

of greatest importance which I have endeavored
and upon which I wish to dwell particularly, is
the necessity of engaging the most eminent engineers as teachers.
This can readily be done if they are granted enough
to bring out

time to

whose

pursue their professions.

still

men

to these

It

should then be

to train the associate professors

time

entire

should be devoted

left

and instructors

Vol.

XLIX. No.

i.

It is
all take the place of a year's training in a shop.
customary in Europe that engineering students work for
at least one year in a shop before entering' college, and thisseems to me preferable to our custom of allowing the studentsto work in the shop after graduation.
The explanation of theEuropean system is found in the fact that the engineering
teachers, themselves practical men, have found it difficult toteach young men who have had no shop training. The more
shop training the better.
It is foolish to have young men.
design apparatus which nobody can build rationally with the
tools and the machinery at the disposal of a large manufacturing plant.
Let the high school graduate work in a machineshop, according to his ability and inclination, for one or twoyears and let him be thrown into contact with working men,,
their methods, and their livesIt will do him good in hisfuture work and it will show him how easy it is to make a.
drawing, and how difficult it is to build the apparatus according to such drawing.
He will become thoroughly awake tothe problems which the practical men have to solve and he will;
be a much better and brighter student in college, keenly appreciating the tremendous assistance rendered him by sound-

not at

theory.

methods of teaching.

American universities are very rich in comparison with European schools, but the disbursement of their funds should
be with a view to obtaining good teachers rather than obtaining

man who

magnificent buildings and equipment.

to

This one step would work

the students.

the supervision
a

of

revolution in the

By thus closely bringing together the
pure mathematics, abstract dynamics, and
abstract physics with the practical engineer, both will profit
considerably.
The abstract teacher will obtain examples for
teaches

from the
remain

his students

man

tical

practical

will

man

and, conversely, the prac-

The

touch with pure theory.

in

manner.

another

in

any one defect more obvious than
the training of the graduate students, it is the

utter

failure

down

to

If there

is

appreciate

to

the

the slightest detail.

their figures are confused;

seriousness

of

responsibility

Their handwriting

illegible;

is

their sevens look like their twos;

they cannot letter; they cannot sketch; they cannot draw;
they cannot count the speed of a machine accurately; and all
these things do not seem to have even been impressed upon
them as being of importance. Their disregard for decimals is

and what that means

appalling,

need not dwell on at length.
two thousand pounds
per square inch, when it should be twenty thousand pounds;
the resistance of a winding is .02 ohms when it should be
.002 ohms, and so on I could multiply examples without end.
Most of the manufacturing concerns have been obliged to

A

stress in a certain part

institute

regular

which

is

the
to
to

it

is

I

figured at

young men in
the endeavor of the instructing engineer to make
training

schools

these

for

young men unlearn much that they have learned, so as
make them receptive for our methods. When you mention
some college professors the necessity of the students be-

ing trained

sketching and

in

drawing, answer

made

is

the universities do not care to educate draughtsmen.

a

is

The engineer should be a competent draughts-

reply.

silly

that

This

man, though he need not spend his life at the board. He
must he capable of representing quickly an idea in the shape
of a diagram or a sketch.
There should be little difTcrcncc between the education of
the electrical engineer and the mechanical engineer.
Electrical

engineering

Who

would

and yet

this

is

hut

branch

of

The sooner we recognize

engineers.

engineering

electrical

a

mechanical

engineering.

want to educate "thcrmo-dynamic" engineers?
would be no more absurd than to educate electrical
is

the

fact* that

successful

synonymous with successful mechanical

engineering, the bettor
ers of telegraph

design

such

if will be.
Thirty years ago the rlosigninslrumonls turned their attention to dynamo

and did not make nuich headway.
as C. F.. I,. Brown and Gishert

It

men

electric apparatus al<ing inccliflniral lines that

cnginoorinK

electrical

The more theory
receive
get as

in

much

until

Ihe era of heavy

began.
college the belter!

good practical instruction

oralorie<-

was not

Kapp developed

at

The

college,

theoretical training as possible.

arc very well and heltfr than

students cannot
hence let them
Mechanical lab-

football,

but they do

As soon

who have shown

as brilliant

and

oba foothold in these institutions of scientific engineering,,
they will w-ork out their own salvation.
their mettle in

life,

tain

prac-

engineer will insist upon the students learning to sketch,
to draw, and to work out problems in a thorough and respon-

tical

sible

competent teachers,

have alluded

I

in

passing

in

a sound moral training in the

ed

this

paper to the necessity of
Having enter-

young engineer.

he will be confronted with temptation at every step>
cheapen his designs, he will be tempted to use poor materials leading to disastrous results
he will be tempted tomake better guarantees than he can obtain, owing to the
life,

To

;

pressure from competition; and, most abject of all, his influence will be coveted for the obtaining of large contracts irn

which he has a voice.
Such crimes will be
him than in the ordinary business man. The
latter cannot plead the inspiration and the example of the
men of science, to which we owe the sources of our knowledge.
There can be no better foundation laid in the minds of
these young engineers than is given them by the example of
the long line of brilliant scientific men who, like noble ancestors, should inspire them with the dignity and grandeur
of their profession.
Let them read the lives of great scientific men
let them admire the keen intellect and the devotion
to scientific work of Galileo, of Leonardo da Vinci, of Newton, of Faraday, of Helmholtz, of Kelvin and of HuxleyLet them emulate the example of great engineers like Siemens, Rankine, Hopkinson, Bell, and other men whose livesare an inspiration, and they will be steeled against the pervertthe

letting

more

of

flagrant in

;

ing

temptations of their profession.

Mr. Andrew D. White, co-founder and first president of
Cornell University, that great American institution of learning which stands out as the first university in this country, in
which the teachers were chosen without regard to sectarian
leanings, said once that "our great disease is indifference— indifference to truth as truth, and the little army of scientific
men furnishes a precious germ from which better ideas mayspring, and," the great educator proceeds,

"we should strengthhave already multitudes of foundations of appliances for the dilution of truth— for the stunting of truth
for the promotion of half-truths— for the development of thisor that side of Inilli
We have no end of intelloclual hothouse arrangements for the cultivation of the plausible rather
than the true; and therefore it is that we ought to attach
vast value to the men who, with r.ilmnoss and determinatiotr
en them.

seek

We

THE TRUTH,

wholeness, on
or masking it.

whnlever line of
Their zeal, their
devotion, their faith, furnish one of those very protests which
arc most needed against that low tone of political ideas which,
in its lower strata, is political corruption.
Their life gives that
very example of a high spirit, aim, and work, which the
in

invcsligation, not diluting

time so greatly needs

I"

its
it

January
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The

Technical Graduates and Central Stations.
By

WtlV

Prof. Geo. D. Shepardson.

are so few technical graduates connected with censtations

tral

?

The question

frequently asked.

is

The

answers are diverse. The monotonous routine, the low
salary, the slow advancement and the lack of appreciation of
true worth, the greater attractiveness of other fields and better
On the
opportunities for growth, are the common answers.
•other hand, there are tendencies which make the central station
field more and more attractive.
The large manufacturing companies have long ago become
convinced of the desirability, even the necessity, of having a
-corps of technically trained young men to keep their product up

They recognize

to the highest standard of excellence.

that the

manufacturing companies must lead the market; that they must
develop new and better equipment to meet the increasing de-

mand

modern

of

They recognize

business.

that the electrical

has developed to the point where the highest degree of
scientific training is both desirable and necessary for the evo-

art

Their practical faith in the value of
technical men is shown by the fact that each one of at least
three electrical manufacturing companies took more than one
liundred fresh technical graduates upon its payroll during 1905,

advance

lution of

and

steps.

that in spite of the large increase in the

.graduating from the technical institutions,

number

of

after call

call

men
went

They recognize that while the fresh
.graduate may not be worth much at first, he has the mind and
out for more graduates.
the training

something of

necessary to develop quickly into

value, so that the

money spent on

his apprenticeship

is

well

The constructing and

strongly to

of

many who do
It

and they secure the services of
young men.
Their work appeals

not care for factory

nor for station

life

brings the young engineer into close touch with

newest and best products of various companies, and there
charm about the development of new resources.
At least two causes lead to an increasing attractiveness of

"the
is

a certain

— the greater complication

work for technical men
of modern power house equipment, and

-central station

the growth of syndicate

-ownership.

The modern power house with
trol switches,

its

its

large units,

its

distant con-

synchronizing devices, power factor indicators,

static arresters, sub-stations with their auxiliary apparatus, calls

for the supervision of

men who know not only how to carry
who understand the function of

•on the regular routine, but

•each part of the equipment and
requires

men who can

its

relations to the whole.

anticipate the conditions

which are

the likelihood of their occurrence.

It

requires

It

liable

minimum
men who cannot

to cause emergencies, and who can thus reduce

to a

•only understand printed or verbal directions for the proper
operation of the equipment, but who can analyze the reasons
for the practice.
It requires men who can determine the best
methods of handling new equipment without costly accidents

and delays.
The growing company which is operating
•equipment, as well as the company which is

free

from some of

limitations, finds increasing need
for technical skill.
Large changes of equipment frequently are entrusted to engi-

reering firms with excellent results, but there

is

much

that re-

competent resident engineer with comLocal conditions are best understood by those

<|uires the attention of a

petent assistants.

on the ground.

Many

of the companies find that the design of

switchboards,

the

of main and

layout

apparatus, the choice and installation of

own

auxiliary

new equipment

in their

plants, as well as the proper consideration of the special

requirements of customers, can be handled best by their own
euRinccring department.
The comparatively small central station offers a field for the
'trained engineer,

for the reason

that

it

is

business end of the central station

The

sometimes operof one in-

is

writer

knows

stance where a fresh technical graduate took charge of a small
plant of not over 100 kw output, and by correcting poor engi-

neering and business methods effected a saving of over two
thousand dollars annually above his own salary. In another
case a graduate with an experience of one year in managing
another plant effected a saving o fabout five thousand dollars

annually in a plant of 200 kw capacity. The owners of small
central stations do not always appreciate the true economy of

good engineering, having
theory

a suspicion that

men

with training in

permeated with new-fangled and visionary ideas that are not bread winners. It is of course condeded that some are.
are

necessarily

Owners of large central stations are generally men who apsome extent the value of good engineers. They
have some acquaintance with the exjerience and practice of the
manufacturing companies. They see that they must have men
in immediate charge of their properties who have both practical and theoretical knowledge.
One result of the consolidation
preciate to

companies under the control of syndicates has
been the recognition of the value of technically educated men to
supervise the operation of the stations and their related local
of operating

interests.

This follows not only from the different character

of the property.

may

has been well said that almost any material

the

most neglected.

enter into

the construction of a small one-story building, but as the stories
of the modern office building mount up into the air, it is more

and more essential that only proper material be used, especially
in the framework.
Likewise, the merging of many scattered
plants under the control of syndicates requires the more careful supervision of each plant to the end that it may be operated
under the most profitable conditions, that its business may be

increased to the greatest extent, that every source of loss and
of danger may be reduced to a minimum.
The elimination of
local ownership and the personal oversight of the owners re-

quire a higher degree of
resident

manager than

skill

and diligence on the part of the

before.

Syndicate ownership of various electric light interests usually
available the capital necessary for desirable improvements
impossible under former ownership with limited resources. This
not only renders desirable the employment of more technical

makes

men, but also makes the position more attractive
large

company there

small concern

;

to them.

In a

apt to be less of favoritism than in the
there are higher positions to be won and more
is

opportunities for advancement.

The low standard of remuneration remains
jections to engaging in central station

gineer gets into close

relation

as one of the ob-

Unless the enwith the financial end of the
work.

business, his talents are very apt to be undervalued.

the older class of

those

sub-stations,

The

ating under similar conditions.

It

number

increasing

operation.

cumstances.

supervising engineering firms recognize

"the value of technical training,
.an

small amount of business, high operating expenses and
small profits do not seem to warrant the employment of very
high talent. If the operating engineer keeps the plant running
so that customers are reasonably well satisfied, the owners
usually feel that he is doing the best possible under the cir-

company.

"invested by the

29

In central

stations, as indeed in other lines of electrical industry, the
is

most highly valued and salaried who

is

in

man

most immediate

relation with the dividends.

The contract agent of the electric light company who secures
new business and thus apparently swells the dividends is accounted of more value than the careful engineer who makes
possible the proper operation of the plant and who really is responsible for the good name of the company, that after all is
the greatest factor in securing more business is remunerated
above the designer and factory superintendent whose skill and
faithfulness make and maintain the good name of the goods.
This ought not so to be. When the owners give due credit and
financial

recognition to the engineer behind

good men will feel
and in operating.

like

spending their

lives

the
in

works, more

manufacturing
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The Rudiments

As

of Illumination.

main question

to steadiness, the

tude of the changes in

By

proper choice and placing of illuminants

a subject

is

that should be of particular interest to the central station man, since these things determine the practical

value of the goods which he

is selling.
:Many a disgruntled
cu.stomer owes his grudge, not to the quality of the light he
has purchased, but to his own improper use of it. It is much

he had bought a razor, systematically stropped it on his
doorstep and then had brought it back complaining that it
if

did not cut well.

In

artificial illumination,

whatever

its

source,

must be met in order to insure good, practical lighting.
First, there must be enough light to see by,
considering the work in hand. Second, the light must be steady,
and third, it must be suitably placed. A fourth conditionsuitable color—must be added in many cases, although for
most purposes the question of color is rather aesthetic than
three conditions

When

utilitarian.

question

is

it

becomes

color

important

often highly important;

in

as

fact,

a

practical

the controlling

consideration.

Now,

light required, the properties of

very wide range of illuminating power, over a certain minimum. This minimum is not a rigidly fixed quantity, for eyes
vary somewhat in themselves as between eye and eye, and also

from time

to time.

foot-candle

of

It

is

much

not

in excess,

At greater

illumination.

some gain but not

Work

a great deal.

however, of one
there

intensities

on dark or

is

ill-defined

object requires

very bright illumination, not because the eye
gains much, but because the important thing is the light which
reaches the eye from the objects viezved, irrespective of the
light elsewhere.

Hence, a dark object which reflects light very
badly must have very strong illumination in order to be able
to pass along the required minimum to the eye.
Owing to
a

large

space for
lighting

fifty

must be allowed

factor of safety

unknown
is

illuminant can

quency

in

arc

subject

is

unwisdom

irregular

to

that

uses,

the

in

lighting

in all cases the criterion

illumination

objects illuminated shall

Allowing for the

and

reaching the

be over the hardest

eye

a

of good

from the

minimum

noted.

fre-'

a case in point, fortunately

is

rare since people have learned the
electric

abnormally low

Flickering, due to

have.

incandescent lighting,

of trying

fluctuations,

The

it.

fortunately

modern lamps, but when

neither frequent nor large in first-class

may become

troublesome, and it is
hard to be too cautious in selecting carbons and overhauling
A thoroughly good arc
the lamps for troubles in feeding.
lamp is not excelled in quality of light by any other illuminant,
and deserves to be kept in perfect order. In direct lighting by
arc lamps with difltusers has a very considerable advantage in
steadiness over direct lighting, since the light at any working
point is derived by diffusion from considerable areas, illuminated usually by several lamps, and no simple fluctuation, due

such variations occur they

to feeding or to shifting of the arc is likely to

amount of

as to the

the eye with respect to seeing settle the matter.
It is fortunate, or, rather, a necessary result of evolution, that the eye
can see for all practical purposes equally well throughout a

this

not the actual magnivery easily endure
they took place slowly,

is

One could

light.

just as one

THE

as

i.

per cent or more if
works comfortably in the lessening light of the
afternoon.
Anything that approaches flickering is, however,
extremely bad for the eye, and the fault of flickering, whether
regular or irregular, is about the worst one which an artificial

changes of

Dr. Louis Bell.
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change
arcs

in

the

sum

of the illumination.

total

are subject to very

make a
Used

variations

considerable

of

material
directly,

light

at

any one point, owing to the shifting of the arc around the
carbons, a trouble especially vicious in enclosed arcs of small
current, say, 3 or 4 amperes.

Aside from arcs there is very little trouble from unsteadiness
on a well-ordered distributing system. Evidently a sudden fall
or rise in voltage is objectionable, since the candle-power of an
incandescent of ordinary voltage varies something like a candlepower per volt. The light will then change by, say, 10 per cent
when the voltage varies about two per cent, and a variation of
It somethis magnitude taking place quickly is very annoying.
times is produced by fluctuation of power on a motor or by
hunting of synchronous apparatus and is extremely annoying.
Starting up motors often causes a fall of several volts on a
system that is a little short of copper, but this, annoying as it
is,

less injurious

is

than a

much

smaller fluctuation occurring

periodically.
.\

periodic fluctuation of four or five per cent of the illumi-

is enough to be very distressing to the eye if it takes
two or three times per second; if it requires two or three
seconds for its cycle it would hardly be noticed. It will thus be

nation

dark objects the lighting ordinarily
given should amount to from 2 up to S or even 10 foot candles

place

on the working surface. The figure last named is exceptional
Jind only needed in extreme cases.
Probably nine-tenths of
the lighting practically needed would fall between the smaller
limits given.
Drafting rooms, tailoring shops and such like
places where there is much fine detail or the work is very
dark, from the exceptions.
Natural light within doors covers
a wider range of intensity.
Near a bright window it may be
10 or 20 foot candles, while in the same room at the end away
from the windows it may drop to less than one foot candle.
The writer has found in his own office 10 foot candles on his
desk and 0.5 foot candle on a table not more than 10 feet distant, at certain times of the day.
With artificial light, one can
very easily beat out natural light with respect to uniform
distribution in almost any city building.
But the variations

seen that as a practical matter steadiness to the requisite extent

of illumination

in

effect of

a naturally lighted

room

room arc

arc uniform, while

can be easily secured. Reasonable care in figuring the distributing system prevents its taking on any serious form with incandescent lamps, and with arcs care and judicious installation will
secure good lighting.

Placing the lamjis suitably

fundamental

rule

to

is

a

more

followed

be

difficult

so

to

is

matter.

locate

them

The
that

sources of high intrinsic brilliancy will not fall fairly within the
Such too brilliant sources are all incandescent
field of view.

lamps even those with frosted bulbs, and
diffusing globes of large dimensions.

may

be

visible,

used sp.iringly

if

not where

or where only seen casually.

be used only

all

The

arcs without heavy

frosted incandesccnts

they are conspicuously
Clear bulb lamps should

when so high as to be out
when screened by

of the field of vision

for ordinary work, or

a diffusing shade or

apt to be erratic and

globe big enough or so shaped as to entirely conceal them.

sudden, so that the advantage of distribution with artificial
sources is really badly needed.
In one respect, too, natural
light has an enormous advantage
it is secured at a very low
One gels, let us say, 10 foot candles on a
intrinsic brilliancy.
desk, by the aggregate of the diffused light which streams in

the widely used Holophanc shades are too brilliant when
used with clear bulb inrandrsrent lamps to be loft in the field
of vision.
The eye is most tolerant of jigiit having a Ronoral downward

through perhaps 40 or 50 square feet of window. In artificial
lighting he grls Ihc same illumination from less than an equal
Mumlicr of v|uarc inches, even granting the use of diffusing
globes.
There is as yet no easy way of dodging this difficulty,
although in considering the placing of lamps some useful

Ihc left shoulder

those in an artificially lighted

—

methods of evasion

will .Tppcar.

Even

direction and the old rule that the light should i-miie from over

insures

the

light

is

a

The downward lighting

very safe one.

striking

the

work

at

incidence, so that the light diffused from

a
it

mndcrato angle of
is considerable and

the position over the left shoulder means that the light itself is
out of sight and that for right-handed people at least the shadow
.Shadows play an ini|)Ortant
of the hand is not upon the work,

*

—

January
part
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illumination.

in

Cooking by

to

completely diffused as

so

light
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shadows is rather trying to work by, and the extremely
dense shadows given by small and brilliant lamps are almost

Electricity.

abolish

equally bad.

A

source that

diffuse

large

gives

but not

perceptible

ob-

odds the most comfortable light by
which to work. The old-fashioned student lamp, with a large
porcelain shade, gave probably as comfortable a light as has
ever been devised, albeit rather smelly and of only moderate
power. Do not be afraid of cutting off- light by diffusing shades,
for a loss of say a third generally makes the remaining twothirds more effective for good seeing than was the whole. Not
only should bright lamps be kept out of view, but brilliantly
illuminated patches should be avoided. Every one knows how

shadows

trusive

troublesome

and how

is

is

a

by

spot of brilliant sunlight on one's book,

little

One can

contrast with artificial light and should

avoid

same

get the

effect of violent

make every attempt

to

it.

Desk lamps are most frequently troublesome

in this

way.

If

not actually in the field of vision they throw a most needlessly
and often injuriously strong light in a bright patch, contrasting
When used they should be
violently with the surroundings.

completely concealed in deep and wide shades (the lo-in. porcelain shade, white inside and green outside, is one of the best)

and there should be plenty of general

on the desk

light

to relieve

the contrast.

Uniform
portant.
eral
is

distribution of light in

economy

If

lamps

offices

and the

like

in diffusing globes

the general lighting should be pushed high

imgen-

where needed

plus desk lamps

If the very best illumination

the cheapest plan.

is

a primary consideration a few

is

is

enough

to

desired

enable

one to read a newspaper comfortably pretty much all over the
room, and additional local light rather sparingly if at all.
Drafting and bookkeeping are the worst occupations for which
to provide light, since they require a large amount over a considerable area.
Bookkeepers have a bad way of using very
finely ruled books and extremely fine pens with ink which is
rather faint at first and turns black later
Fine ruling may be
necessary, but fine pens and pale ink are not, and books could
advantageously be made of paper tinted enough to abolish
brilliant

white surface reflection.

One can hardly even outline the color ..]uesticn in a
Lamps of any strong color are relatively

general paper.

most

fective for seeing purposes, the yellow being the

brief
inef-

eflScient

part of the spectrum as regards its effect upon the eye in ordinary illumination. All ordinary lights save enclosed arcs are
yellower than natural light and the enclosed arc is decidedly

sources

All

bluer.

modification

if

of

artificial

they are to

show

light,

therefore,

need some

objects strictly in their nat-

ural colors.

An

worked with

arc

a ver>' pale buff diffusing surface prob-

ably gives the nearest approximation to daylight at present available.

Incandescent lamps make yellow the whites

They

jellows and oranges and dull the blues.

;

intensify the

also are apt to

play curious pranks with certain blue-greens, greens, pinks and

and with the browns of similar character. There is no
standard of white, even daylight varying great'y in hue.
If
one could sec simultaneously the color effects produced by a

purples,

clear sky

something

and by the

late

afternoon sun the contrast would be

worthy noting that even the recent high-efficiency inNernst, tantalum, tungsten and so forth
are decidedly yellowish as compared with the arc, though
It

when

the electric motor

is

was

first

making

itself felt

as a

commercial enterprises.
Many of these early productions were naturally very crude
and unreliable and unlike the electric motor which, in spite of
its early defects, filled a growing need as nothing else could,
they were unable to cope successfully with the competition of
heating and cooking apparatus using gas or coal. The high
cost oi electrical energi,- in the early days also militated strongly
factor for our

against the use of electricity for heating purposes.

For these reasons the public received an unfavorable impresand manufacturers did not give the subject the attention which it deserved.
Within the last eight or ten years, however, there has been
a very marked development and improvement in the manufacsion as to the value of these electrical devices

ture of electrical heating apparatus of

all

kinds.

This

is

per-

haps particularly the case with appliances for cooking.
The result of this activity among the manufacturers of this
class of apparatus is that we to-day have an assortment of

heated cooking utensils and apparatus available at
reasonable prices which, from the standpoint of reliability and
suitability, are fully the equals of apparatus using any o£ the

electrically

older methods of heating, and in point of efficiency the electric
are so far superior to the others as to put them in a class en-

by themselves.
very great advantage of the electrically-heated
apparatus which is frequently lost sight of by the average person is the comparative freedom from fire risk attendant upon
tirely

Another

use as compared with those deriving their heat from a fire or
gas flame. In fact, the very stress, which those interested in
the perfection of electrical apparatus of every kind, have laid
upon the removal of all fire risks from the use of the electric
current, has in a measure caused the public to regard it as
its

exceptionally hazardous in this respect.

While the writer is confident that those most interested would
not care to see this stress abated one iota, he cannot help
feeling that it has caused the public to magnify the dangers
arising from the use of the electric current and to disregard
much greater dangers arising from other causes.

How often we see or learn of serious fires arising from overheated furnaces or kitchen ranges, defective or dirty chimney
flues or from an explosion of gas which has accumulated due
to some one opening the valve and forgetting to apply the match
Compared with this the danger of fire arising
until too late!
from a properly installed system of electric wiring is nearly
or quite

nil.

cost of cooking by electricity depends, of course, upon
Many,
cost of the electrical energ\' to the consumer.

The
the

however, are

satisfied

to

dismiss the question of cooking by

minds with the thought or statement that
for electricity, generated, as in most
it would be imposssible
cases it is, from the energy stored in the coal, through the
round about means of the steam b6iler, steam engine, d\Tiamo
and transmission wires, to compete upon a cost basis, with the
electricity

from

their

direct use of coal

startling.

A. Bates.

THE

all

tries the eyes.

it

By Putnam

use of electrical energj' for the direct production of
heat for various purposes dates back to the early days

for cooking purposes.

Those who argue upon

this basis lose sight of the great ad-

nnich less so than ordinary incandescents.

vance which has been made by gas, also a product of coal, in
this field where it very frequently is able to show a decided
saving as compared with the direct use of coal for the same

membered

purposes.

candescent lamps

—

It should be redark colors "kill"
the light, and all light colors tend to modify the illumination in their own direction.
Hence, in lighting for true color

that in arranging illumination

values conspicuously
culations.

When

tinted

color

walls

tone

is

may

all

quite

desired

in

upset
the

one's cal-

illumination,

The reason for this is found in the efficiency which may be
obtained in the use of these various sources of heat.
While the cost of one heat unit delivered in the form of
artificial gas must, of necessity, be considerably greater than

of suitable wall tints.
As a general rule lamps themselves
strongly colored should be avoided save for purely decorative

that of an equivalent amount of energj' delivered as coal, the
greater saving brought about by the more direct application of
the heat possible with the gas flame, and the possibility of

purposes.

entirely shutting off the supply of gas at all times

on the other hand,

it

can often be sufficiently given by the use

when heat
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not needed,

is

in

many

show a saving

to

in

cases enables the gas-heated apparatus

when compared with

cost of fuel

those

deriving their heat from the direct consumption of the coal.
The same is true with the use of electrical energy, only to
an even greater degree.

The
or

off

ease with which the electric current may be switched on
and controlled is even greater than that pertaining to

the use of gas as a source of heat and the efficiency of heat
transmission to the body to be heated is far greater.
The
€fl5ciency of heat transmission with the ordinary gas range
placed by those

is

who have made

a study of this subject at

about fifteen per cent, while the various high grade electrical
cooking devices now obtainable show an average efficiency of
heat transmission of about seventy per cent or better.
It is, however, a fact that electricity cannot compete successfully upon the basis of cost alone w'ith gas or coal for
cooking purposes at the rates ordinarily prevailing throughout

our

residential

districts.

Electric lighting companies generally are only just beginning

to realize the possibilities in this line and to

make

systematic

efforts to obtain this class of business.
It would seem that this class of load, coming as it generally
would at a time when the station load is small and seldom
if ever overlapping the peak load, would be particularly desirable as it would add to the day and summer load without
necessitating any additional investment in copper or power
plant .apparatus.
In order to obtain any great amount of it,
however, it would be necessary for the lighting companies to

make a special rate for energy used for this purpose, which to
compete with gas at one dollar to one dollar and a quarter per
thousand should not exceed three cents per kilowatt-hour.
This is a low rate, but any considerable quantity of this
desirable class of business cannot be obtained at higher rates,

and under the circumstances

even

rate

this

should show a

reasonable profit for the lighting company.

This would seem evident when

why

it

is

remembered

that one

necessary to charge the small
residential consumer so high a rate for his energy is because
his monthly bill is so small a percentage of the cost of power

of the chief reasons

it

is

apparatus and line-wire which must be installed and
then, his
If,
maintained in order to supply his demands.
monthly consumption can be increased some three or four
times without necessitating any increased expenditure for applant

paratus and line-wire, would it not be good policy to increase
the output and revenue of the plant by giving the customer
the advantage gained by the lighting

company due

to the in-

creased load factor?

But even
ing has

at

somewhat greater

cost of operation, electric cook-

many advantages which

appeal to those

ford to pay for them, just as there

is

in

who

can af-

the field of artificial

lighting.
light had no other argument to offer in
than its cost as compared with other forms
of illuminants its progress would have been slow. In spite
of this, however, it has come and is rapidly crowding all
other forms out of the field. The reason for this is to be
If

the

favor of

electric

its

iisc

found in its many inherent advantages which have in most
cases outweighed the higher cost of operation which is usually
found to prevail when compared with other forms of artifilight.

cial

The same is true of electrical cooking.
The rapidity with which food may be cooked by

the

use

which
makes cooking by the clock a possibility, the great comfort
and convcnirnre, the clcanlincis and freedom from smoke
and smell incident to this method of cooking make it idral for

of electricity,

Ihc

uniformity of temperature obtained

where these advantages arc of iniporlnnrr.
would seem almost unnecessary to advance any argu-

places

all

It

ments

in

substantiation
just a

of

word

these
for the

claims

for

electric

benefit of those

cooking

who have

methods, but
not had the advantage of personal cxprrirncc with the operation of this class of apparatus.
can be accomplished
It i« a fact that cooking by electricity

Vol.
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time than by other methods. This is partly due to the
of applying the heat just where it is needed and
partly to the fact that, in some forms at least, cooking may be
in less

possibility

carried on from

all

sides simultaneously.

The absolute uniformity of temperature removes the science
of cooking from one of guesswork requiring careful watching to
one which may be regulated entirely by the clock.
In this
way uniformity of results may be obtained even by the comparatively inexperienced.

The high efficiency of. operation and the absence of an oxygen consuming fire result in cool and comfortable operation,
and the possibility of locating the cooking apparatus upon a
table or other convenient place adds greatly to the convenience
of cooking by this method.
The absence of all coal, ashes and escaping gas or smoke
rising from the fire or from burning grease make this the
method of preparing food for the
As might be expected from what has just been

cleanest possible

table.

said,

the

with this method of cooking are beyond all
comparison with what can be obtained with any of the older
methods.
results obtained

A
will

chop or

steak, for instance,,

cooked

in

an

electric broiler

be evenly done throughout, ab-solutely free from

or odor other than that of the meat

itself

and

full

all

gas

of the nat-

Compare this result with a similar
over a fire, overdone on the surface, underdone
in the center, charred in spots by the fire or burning grease as
it often is, with most of the juice of the meat lost and often
with a decided taste and odor of the fire.

ural juices of the meat.

cut cooked

cooking apparatus is adaptable to use anywhere
energy may be obtained at favorable prices.
.There are, however, two fields in which its use should be
particularly advantageous
These are, in the small kitchen
where the mistress of the house does most or all of the cooking and tlie hotels and restaurants where the patrons are willing to pay for having everything of the best obtainable and
where rapid cooking is an important object.
The kitchens of households whose work is all in the hands
of servants is not included for the reason that in such, econElectrical

where

electric

:

omy

is not the rule, and unless the parties interested are able
and willing to pay for the added luxury the other advantages
become of lesser importance and would not be sufficient to
outweigh the greater cost.
The small apartment supplied with hot water and steam heat
from a central source, offers a very attractive field for electric cooking.
In many of these apartments the mistress does
the cooking, and even where this is not the case it is usually
possible for her to so watch operations in the kitchen that
economy in the use of electric energy will result.
There are many electric cooking devices upon the market
which are especially suited to just this condition, and the
small amount of space which they require together with the
many other advantages which they possess in common with
the others and which have already been mentioned, make them
particularly desirable for use where rooms are small and
where it is nearly or not quite impossible to confine any
smoke, odor, or heat which may be produced in the kitchen, to
that room.
In addition I" Iho cookinR iitcnsi!s required in the kilclicu,
electricity may be used in the dining ro.im In great advantage
It will be found
in a coffee pot, tea kettle or chafing-dish
that any of these may be operated with economy, as compared
with the cost of using alcohol, even with current at the prevailing rates for lighting, and in addition llu- frequent and
annoying dc•^l^ur(icln of cherished ceulrc pieces and doilies,
not to mention the polish of the table, which so often results
from the use of an alcohol lamp, will be entirely elimantc'.!.
I'irliaps the largest .md most promising field, for the present
at least, for the introduction of electric cooking apparatus and
methods is in the first class hotels, restaurants and club
Here the many advantages arc sufficient to outweigh
houses.
the single consideration of cost of energy even whore a

low rate cannot be obtained.

Jaxvarv
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apparent from a consideration of the prices received
from which it is evident that the actual cost
of the fuel or other energy expended in the preparation of any
article of food is a very small percentage of the charge for the

This

ser\-ice.

success-

the conditions prevailing in these places
a very different form of apparatus

To meet

than

requires

fully

Each compartment

is

in such places,

is

33
is

ing any grease which

equipped with a water pan for collectthe process of cook-

may drop during

ing.

All electrical connections are made in a solid and permanent manner at the back of the grill in a space provided for
that purpose, and the current supply to each unit is controlled
by a separate switch.

The energy consumption of each of these units or compartments is at the rate of approximately three kilowatts. As,
however, an application of the current for four or five minutes is sufficient for cooking a dozen French lamb chops, or
from ten to twelve minutes for an extra large steak, it is apparent, not only that the cost of this electricity, even at so high
a rate for energj- as ten cents per kilowatt-hour, would not
add materially to the cost of the meat, but also that the time
required for preparing the meat for the table and during which
being occupied to the exclusion of other patrons, is
less than would be required for the same operation with coal, charcoal or gas as the source of heat.

the table

very

is

much

The
in that

results

when

obtained from this
the meat

grill

are particularly good

inserted in the broiler, heat

is immediately applied to all sides, thus closing the tissues of the
nie:it iii.d preventing the escape of any of its juices.

"if

.1

rlJ.

needed

1.

— ELECTRIC

the

in

The apparatus must develop

private kitchen.

us of electricity

superior results, but

for cooking.
it

possible time, with as

So great and varied are the advantages offered by the use
electrical energy- for cooking that it would seem as if but
few years, at most, must see the abandonment of all other

CRILL. WAI.EOSF-ASTORIA HClTEr..

to the fullest possible extent all of the

the

is

must

also

advantages offered by

must not only produce
do its work in the shortest
It

loss of heat into the

little

room

as

may

odors of cooking, even those of the food itself must
be entirely eliminated.
In addition it must be absolutely re-

be,

and

all

its
operation and so constructed that it may be
and quickly repaired by the average mechanic, when
worn out.

liable

in

easily

partly

The

electric grill

shown

the illustration

in

is

one embodying

these features to a very considerable extent, and so successful

has

in its operation that the room in which it is inmuch the best patronized room of its character in
The reason for this is to be found in the superior

been

it

stalled

is

the hotel.

quality of the cooking

may

be

This

and

in

the rapidity with

which orders

filled.

grill

ment being

is

made up nn

entirely distinct

the

unit principle, each

compart-

and self-contained.

These compartments are completely closed except for a flue
at the back, the purpose of which is to carry off all odors,
and is so insulated as to allow but very little heat to escape
into

the

room.

to

the

article

to

be cooked.

2.— ELECTRIC GRILL COMPARTMENTS.

forms of cooking apparatus in places of the character just
considered, and the substitution of those operating with elec-

The rapidity with which this takes place, howdepends largely upon the amount of encouragement offered by the electric lighting companies in the way of favorable rates for energy supplied for this purpose.

tric

Within these compartments the heating coils are arranged
in such manner that the heat produced will be most effectively applied

FIG.

ever,

energy.
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fairly

Nothing has appeared before the public during the past 50

much

years that has excited so

much welcome

so

as the

on the market during the past
not

It is

my

nothing has received
appliances placed

heating

year.

intention to write of the evolution of electric

heating but to show

possible

if

form of heat

cleanly

interest,

electrical

how

coming

is

So

a cost not exceeding the old methods.

Barr.

J.
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ing bath, and the one million electric smoothing irons in use
to-day is reducing the labor of ironing to a minimum, and at

Electric Heating.

By W.

Vol.

and
the awak-

use

:

ening of the people to its wonderful conveniences when applied to articles devised to save the labor and the drudgery
attending the cooking and the heating for the household. What
the time that has
it has
taken to bring this keen interest
;

been given by able men to surmount difficulties, time measured with lives not by hours the sacrifices men have made of
private fortune to encourage men who had only brains and
the courage
their labor to give to the work of perfecting
;

not as a

luxurj-

for

the

electric heating is

receiving

even

small

salaries,

because

such as the

rich,

homes of men

present automobile, but as a necessity in the

furnishes

it

only

the

method for healthful and cleanly cooking, abolishing drudgery
and inconveniences of the home work and even alleviating
bodily pain.

rapidly this odorless

into general

launched,

The people have been slow, it
now realizing

but that they are
the

fact

that

there are

is

true, to appreciate all this,

these benefits

have been bought during the past year so as

For the present

for every nine persons.

is

towns where so many
to

evidenced by
electric

make one

irons
in

use

this is impossible to

most towns, but it will not be for long for it is
every house must be wired wherein lives the
thoughtful American, equipping him with the most potent factor
for the comforts and eniovment of modern life.
duplicate in

inevitable that

;

manifested through

all

the preparatory stages; the capital (that

I

organized to launch into commerce
ultimately destined to prove th,-; greatest

never paid a dividend)
devices

are

that

household of modern times is truly commendable,
but if not more marvellous certainly more interesting is the
awakening of the consumer of electric energy to the con-

boon

The Fan and

the Furnace.

to the

that there is within reach perfect appliances designed so simply and inexpensively as to make it possible for
any one to install them into even modest homes, and render

sciousness

more

tolerable

entailed in

labor

the

smoothing

clothes,

and

preparing meals and even to dispense with entirely the labor of
making and maintaining fires.
.\o longer is gas artificial or natural a competitor. Slowly
perhaps, but nevertheless surely are we pushing that vitiating
substance out of the home, which we desire at least to be

—

healthful

and

—

turning

underneath the

it

factory

or

boiler to be used as an agency to generate

station

move

the engines

which

is

uses for

that in

By

J.

R. Cr-^v.\th.

-\bout the time the article "Another Opportunity for Day
Load," by Mr. F. N. Jewett, appeared in the Electrical WoRLr>
for Dec. I, 1906, in which he showed the application of an ordinary i6-in. fan motor to the hastening of circulation in a hotair

furnace, the writer installed a similar arrangement in his

As a result of a few weeks' trial of this, I can say that
Mr. Jewett does not in the least overstate the advantages deAlthough comparative tests on a matrived from this scheme.
ter of this kind are difficult, as near as we can tell it takes
house.

central

steam to

turn gives us the electric current

becoming more and more appreciated as we

find

new

it.

To-day millions of dollars are being spent to dam the waters
capable of developing power. Plants are being constructed at
the coal mines not to generate steam, not so much for the
manufacture of gas, but more for the generation of electricity
to

be conducted to points of consumption within a radius of
for the reason that

more than two hundred miles. All this
at last electricity has become established

the standard of

as

illumination and the climax of perfection

in

the

methods of

producing heat.

The progress of electric heating is no longer held back
through prejudices. During the past 12 months so many men,
just and impartial in their examination, have found that electric
heating; conspicuously surpasses all other forms in efficiency
and convcricnce, and their word together with the recommendation of central station men and the electrical dealers, has
stood out so predominantly as to influence the purchases of
to the

electric heating appliances

and $600,000

in

amount of between $500,000

.Apartment houses arc being condesigned for electric cooking only,

one year.

with kitchens
with regulations permitting no other mclhod. The dining-room
ci>(Tcc
in Ihc electric home !; c'liiippcd with chafing dish imd
for
in
kitchen
the
outfit
complete
the
to
in
addition
percolator
structed

cooking

food

People arc

buying

electric

air

radialurs

for

heating the rooms when it is not exigent tn start their (ur
naccs and many have discarded the furnace heat altogether.
Eleclrically-heafcd carpets and riig;s have found favor in thai
they

distribute

the

licat

imilnrmly

over

the

surface

ot

the

head 'cool. The clcctrnihcrm has finally substituted the heavy and inefficient hot water
hag in the hospital and home. The thermophilc lied-rovering
for sleepinK in cold rooms has proved the acme of hygiene
Thousands of ladies are enjoying the convenient and cleanly
appliances for heating their curling irons, and mothers are
the new baby milk warmers and the electric heatappreciatio

floor,

keeping the feet

warm and

the

BEST AI<K.\N(;K.MI;NT of KAN

and

l-l'K.V.M

I..

temperature to 70 dedid without the fan.
Since it is not necessary to let the furnace fire go at full heat
as long each morning as before the fan was used, it is reasonable
to suppose that considerable coal is being saved because it is in
the morning when the house tejuperjiturc is being raised rapidly
that the heavy drain on the coal pile comes.
Even if it did not
save any fuel, it is worth all it costs as a comfort and conaljout

half the time to

raise

the house

grees in the morning with the fan that

it

The

fan is especially valuable in making it possible
rooms which before were diflicult to heat.
The exi)l:ination of tlie greatly improved results to be got
from a hot-air furnace with forced circulation of this kind is

venience.

to heat (juickly

course as Mr, Jewett states, that natural circulation is not
depended upon.
In eomiection with this scheme it might at
first be thought that it would make little diflfercnce whether the

(if

furnace delivered a certain luimber of cubic feet of air per
minute at a temperature of 40 degrees above that of the house
or whether it delivered half thai amoimt of air at a temperature of 80 degrees above that of the house, or, in other words,
might be supposed that a change in the velocity of the air
ihrouRh the furnace would simply reduce the temperature of
i'.

the

discharge and increase the volume of air flowing so

thati

January

result

the total

The

same.

in

heat units delivered upstairs would be the

defect in this theory

the basement

into
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that the loss by radiation

is

from the outer casing of the furnace

in-

creases as the temperature of the air passing through the fur-

The same

nace increases.

is

true of

all

the hot air pipes lead-

ing from the furnace.
Besides this, the forcing of circulation
by the fan creates better circulation within the rooms themselves and tends to get the warm air into all parts of a room

more rapidly.
However, it

is

not necessary to theorize about the matter, as

the advantages of the fan arrangement are so apparent to any

furnace owner who will try them that there is no room for
further argument.
I have before me a letter from the president of a large furnace manufacturing company in which he
that

states

his

company expects

to

make extensive

use

of

electric fans in connection with its furnaces in the future.
I

believe that the arrangement of fan furnace

intakes usually to be preferred

when

to put the fan as indicated in the

In

a

air

conditions will permit

is

The

would not then be lost should it be desired
some air from outdoors when running the fan or if

these

lamps, running from sunset to
all

i

a.m.

Only two persons

for light.

for the last year was $3,400 and the expenditure
Allowing $250 for depreciation, leaves a profit of
The expenses were made up as follows: Wages, $1,250;
$250.
The prices charged
interest on capital, $1,000; repairs, $650.
for electricity are, up to 20 kw-hours, 20 cents per kw-hour

The revenue

was

$2,940.

with 25 per cent discount if paid before the loth of the succeedAbove 20 kw-hours the rate is II cents per kwing month.
hour. Formerly some service was on a flat rate, but at present

on meter. It is not all play running such a plant, without
any reserve equipment. As an instance, I had a 3-kw transformer burn out, and the only material on hand was a pair of
5-kw coils. As these were too large for the 3-kw case and
all is

made

a case out of galvanized iron

;

a sheet of black

charcoal iron was annealed, cut into strips and made into a
core, which was stuck into the S-kw coils. The case was filled
w-ith

the transformer put at once into work, and

oil,

along

to take in

course,

outdoor intake should be unintentionally left open. The
arrangement shows a furnace which is provided with both an
inside and an outside cold air intake, as is the one shown by
Mr. Jewett, but the fan motor is placed between the point
where these two intakes join and tha furnace.
The fan motor should be mounted on a slide so that it can
be withdrawn from the cold air duct when not in use and the
This slide should have a
air passage will not be obstructed.

for

are employed, an engineer and a cadet.

efficacy of the fan

the

year

there are g6 customers,

all

core, I

and cold

accompanying sketch.

$750

35

right

all
I

for six

months

we

until

could not guarantee the core

of a hole.

Small plants

Electric

Trucks

if

for

but

loss,

judiciously

new

got a

went

Of

helped us out

it

managed

it

one.

will pay.

Lighting Companies.

The General Vehicle Company,

of

Long

Island City, builder

of electric automobiles, has just turned out of its shops two
excellent tvpe? of electric trucks intended for strictly electrical

wood or sheet iron partition with a hole in it just the size of the
fan so that eddy return currents of air cannot form and reduce
the fan's efficiencv.

Special

Arc Lighting

on

Peoria

Business

Streets.

The Peoria Gas & Electric Company has begun a movement
down-town merchants to put in special arc lamps
along the curb line on neat goose-neck iron posts. So far one
to get the

lamps has been put on one of the
These lamps, which are spaced 26 ft. 7 in., are
6-amp., alternating-current, constant-potential arc lamps turned
on and off by the compan\- and operated until 10 p.m. every
night except Sunday.
On Saturday they are lighted until 11
p.m. A rate is charged which nets the company about 8 cents
per kw-hour. Several large stores in Peoria have been induced
to outline their buildings with incandescent lamps.
This decorative lighting brings in about 5 cents per kw-hour, being done
on a flat rate, and turned on and off by the company.
installation of ten of these

principal streets.

A

Small

New

Zealand Central Station.

Bv Horace Priestley.
hi a recent issue

I

noticed the question,

How

small a town

I think New
Zealand can claim to have one of the smallest towns in the
world running a central station, namely, the Borough of Patea,
with a population of 800. We have a 3,000-volt, 50-cycle. single-

will

justify

the building of an

electric

plant?

phase alternator, with a normal output of 45 kilovolt-amperes,
driven by a 67-hp water turbine at 750 revolutions per minute.
The alternator is of the Brown, Boveri, "D'' type, and the tin-

was built by the Atelier Company.
There arc four miles of transmission line, and about 20 miles
of insulated primary and secondary wire. The secondary distribution is at 100 volts. The business part of the town is supplied by a 2S-kw transformer made, by the General Electric
Company. The residences, being scattered, are supplied by
bine

small transformers of the "Peerless" type.
street

lamps, and one G.-I. arc lamp.

There are 40 32-cp

The Corporation pays

Fin.

purposes.

I.

-l..\DnEK

WAGON.

They are shown herewith

in

Figs,

i

and

2.

Fhe

platform truck was built for the Comnionweallh Electric Co.,
of Chicago, 111., and is used for hauling and dirawing cable,

This truck,

which

lias

a

carrying capacity

of

five

tons,

is
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equipped with an electric
truck, deposit

it

used to lift the cable on the
and draw it through the conof cable can be drawn in from five to ten

on the

hoist,

street,

Thus 280 feet
work which before usually required

duits.

minutes,

six or eight

men

at least thirty minutes.

The ladder wagon was

built

Lighting Co.. of Providence.

for the

This,

it

X'arragansett Electric

will be observed, enables

Vol.

XLIX. Xo.

i.

middle legs to the circuits and the top and bottom legs each to
one phase. This method allows the load to be taken from either
of two phases only, by each switch, while with single-pole,
double-throw sw-itches connected as indicated, it will be seen
that it is possible with the two required for each circuit, to
throw that circuit on either of the three phases of the machine.
For instance, w ith switches i and 2. phase A B may be used
by throwing sw'itch 2 on the upper terminal and switch i on
Phase B C may be used by throwing
the lower terminal.
switch I on the upper terminal and switch 2 on the lower terminal, while phase A C may be used by throwing both i and
2 on the upper terminals. It will be seen that no short-circuit
could be caused nor any harm done by using the only other possible combination, namely, throwing both switches on the lower
terminals.

JiiiH

La Grange,

Street Lighting at

i/v*.;«

The Xorth Shore

Electric

111.

Company, which furnishes

lighting service at the suburban village of

La Grange,

electric

has
been recently overhauling the electric lighting system of that
town and among other changes, has substituted the new high

'*>'•/<''''

111.,

lamp.

incandescent street lamp for the old low efficiency
Another interesting feature of the new street lighting

system

is

efficiency

FK;.

man

2.

— PLATFORM

do lamp, wire and trolley work, which formerly
required two men, as it was necessary to have one man for the
horse, while the other man was on the ladder. This machine is
speeded up to 10 miles an hour, and has ample battery capacity
for 35 to 40 miles, and a carrying capacity of 2,000 lbs.
one

lo

Switching Scheme for Balanced Three-Phase
Low-Tension Lighting System.
By John
The problem

balanced on a lighting load
the

fact

.Allen Corcok.w.

of keeping a
is

that the individual

irregular itit<Tv.TN

low-voltage,

the use of small G.

working on the same

TRUCK.

three-phase system

usually a difficult matter, due to

lamps are turned on and

The following scheme permits

off

at

great flexi-

I.

constant-current transformers

principle as the General Electric constant-

current tub transformers used for arc circuits.
These small
constant-current transformers are. of course, entirely automatic

and do away with
tion

the old system of cutting in

when lamps burn out on

lamps

at the sta-

the street lighting circuit.

The new

amp. and the lamps used are rated
at 20 cp. 2.7 watts per candle, taking 54 watts each at about 30
volts.
The former street lamps of the same candle-power took
So watts each. There are three circuits, each circuit having its
ow-n constant-current transformer of 8.8-kw capacity, the primary voltage being 2,200 and the ma.ximum secondary voltage
about 5,000 at 1.75 amperes. A lamp socket is used containing
a film cut-out. the insulation of the paper film being punctured
by the voltage when the lamp connected in shunt with it burns
out. This is the same principle as used in the film cut-outs employed for many years in series street lighting. Two lamps are
placed per block, one al street intersections and one midway
between streets. The blocks are 750 ft. long by 350 ft. wide,
center to center. This undoubtedly gives better illumination on
shady residence streets than an arc lamp placed every two
blocks, as there is less blinding glare and fewer deep shadows.
street lighting circuits are 1.75

'

Modern Switchboard
A

paper

read

before

Devices.

New York

Society by
concerning
modern practice in the design ol swilcliboards.
The author
stated that the oil switches of to-day are very necessary in
high-tension systems for the distribution of energy, and to
them is to l)e attributed the successful operation of such systems.
The opening of an arc in the air on an alternating-current system is apt to result in <langeriius rises in voltage, by causing
Imlications letiil In -.hnw that an oil
surges in the system.
switch opens on the low pnint of the \\.'i\e. or practically at zero
current, and fur this re.ison it has a tremendous ailvanlage over

Mr.

Clri'Ultn

of control

al

l.'JW-Tl:N-

through

the switchboard. allnwinK each circuit to be

thrown on any phaie.
The scheme i» lo use sinRlc-poIr, (loiiblr throw switches,
•hnwn in the accompanying diagraMi. The ordinary method
use

double-pole,

doiiblr-lhrow

Stone

the

contaiiuil

switches,

ronnrrtitiK

the

casting

are

miuli

surrimniled

These contacts are enclosed

readily

to

\V.

h'lcctrical

information

any switch oi>eninK in the air,
A view of a switch, which may be considered as an example
of present oil switches for moderate capacities, is given in Fig. I.
The r)peraling mechanism and the contacts and the contact rods,
The contact rods which pass
etc., are located on a lop casting.

.HWircMINO Hl'IIKMK FOk IIAI.ANCKII THKKK-rll ASK,
SI(,N MCIITINC SYSTF.M.
biiity

C.

as
is

the

in

,111

by

(Uilsiile

porcelain

insulators.

tank, which

is

barriers being jilaced between the differeiU poles.

filled

Conlad yokes are carried on the en<l nf wcpnilen rixls, which are
The innvemenl of the
attached to the f)peraling mechanism.
handle raises or lowers the yokes, bringing llicin when raised
with

oil,

into connection with Ihe contact blocks.

—
Jaxlarv
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For very large loads a

shown

used, as

in Fig. 2.

of two cylindrical

totally

different design of switch

Each pole of the switch

is

made up

is

of which contains
mounted on large insulators
placed in the base of a switch compartment. The two elements
of each phase are separated from the other phases by means of

a

The

contact.

vessels

are

brick or soapstone barriers.

two

the bottom

vessels,

oil

oil

adjusted so that the relay can be set for any desired time.
With a relay of this type the time element is dependent upon
the amount of current flowing through the solenoid, and is

Thus

practically dicectij; proportionate to this current.
for

a

certain

time

with a certain

current,

if

set

if

current

the

is

Passing through the top of the

two contact rods which are

vessels of each phase are

oil

37

The yoke is fastened to the operating mechanism by means of a long wooden rod. The connections to and
from this switch are made to studs passing through the insulators which support the oil vessels.
The operation of this

placed on a yoke.

switch

is

exactly opposite to the one described above, as in this

case the contact rods are pulled up from the contacts, while in

away from
The operating mechnnism may be driven by comor electricity. With the electrically-operated switch,

the other type of switch the contact rods are dropped

the contacts.

pressed air
the tripping

is

of the switch

mechanism

entirely independent of the motor, as the action
is

such that the motor carries the crank of the

where it is held in position
by a small toggle, which is opened by means of a small electric
Many improvements have been made in the small
magnet.
details of this type of switch since it has been in use.
One
of the latest and best improvements is in making the oil vessels
slightly past the center,

FIG. 2.

— 60,000-VOI.T

OIL SWITCH,
CO.,

WASHINGTON WATtJJ POWER

SPOKANE, WASH.

double, the relay will open in practically half the time, and in
it becomes practically instantaneous.

cases of short-circuit

-\nother type of time limit relay

made

in

One

two ways.

similar to the inverse

being that the plunger

is

is

the definite type

the bellows type, which

which
is

is

very

time element type, the only difference
not rigidly connected to the bellows,

is

in such a manner as to make the
pressure on the bellows constant whenever the relay operates.

but has a spring interposed

The other form is a clock-work mechanism, which consists
simply of an ordinary clock mechanism which revolves a fan,
the blades of which can be adjusted so as to require a predetermined time of operation: the clock mechanism is released
liy a simple electromagnet connected to the series transformers
in

the circuit.

.Mternating-current

FK;.

of pressed
brass pipe.
contact
cap.

I,

— SWITCHUO.\RI). C.XLV.MET
The

steel.

original vessel

switchboards

for

medium

voltages

and

.\XI) HF.(I..\ Ml.NK.

was made of a seamless
bottom carrying the

In the bottom of this pipe a

was soldered, and the top was threaded

The new

type of vessel

put on in the sanie

way

is

made

to receive the

of steel, the

In])

hciuii

as on the brass pipe.

Oil switches of the type just described arc in successful use
for e.m.f's as high as 60,000 volts.

In the 60,000-volt switches,

such as shown in Fig. 2, the oil pots instead of being of metal
are made of wooden staves somewhat like a barrel, held together by wrappings of cord.
The pots are mounted on insulating standards.

For alternatinK-curretu work a nuniber nf

ilitTireiit

types of

relays are in use; the overload relay which has been generally

used consisting of a simple solenoid and a
arranged that the movement of the plunger

set
in

The

properly operate certain contact mechanisms

made both

for

arrangements.
consists

of a

instantaneous

An

excellent

simple

operation
type of

and

time

bellows placed above

of contacts, so

the solenoid will

with

linnl

the

limit

,irrangement
cnntacts

and

fastened to the plunger (see Fig. ^)
This bellows is provided
with a small valve at the top. the opening of which can be
.

FU..

relays arc

time

fur

medium

,!

nil.

LOWS TYPE TIMK-I.IMIT

KEi..\VS.

capacity stations should have the buses

mounted

at

ami in back of the board, or in some cases beneath the
floor, and the nil switches mounted directly on the panel of
preferably on a pipe framework at a considerable distance back
of the panels.
.As the potential increases and the capacity of
the top
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must be taken to
Switches
any trouble, and to confine anj' trouble.
should be mounted in brick compartments, and at 10,000 volts

stations increase e.Ktraordinary precautions

Vol.

XLIX, No.

i.

Armature Notes.

prevent

or above, the switches should be made up of single-pole elements, and each pole kept in a separate compartment. The busbars should also be placed in brick or concrete compartments,
keeping each phase separate from the others (see Fig. 4).
The author expressed the opinion that in the majority of cases

By Arthur

B.

Weeks.

sometimes necessary
it is not, however,
advisable to cut the tape into short pieces. Every one knows
how difficult it is to work, because of its sticking and balling
up.
This trouble can, however, be prevented by rubbing the
In winding and taping an armature,

it is

the tape through a small space

force

to

;

tape with paraffine.

When

you have bought armature

coils

which prove too tacky,
This

dip in soapstone. or rub over with a stick of paraffine.

prevent damaging the coils otherwise the wires of the coil
invariably cross or bunch up, after which no amount of

will

;

will

K^

b

AND

."IGS. I

2.

— SLIPPING

.-VRMATURE COILS INTO PLACE.

and even if it did,
chances are that a short circuit would follow in a very
lirief time.
The writer has seen much work of this sort attempted.

liainmering will get the coil in place again

;

the

Again, when a
fio,

it

will

4.- -BL'S-l;.\K

LOMl'ART.MENTS, LIGHTING END,
STREET SUB-STATION.

be found that

all

things considered

it

NEW DOCK

cause of too

coil

much

fits

too tightly in an armature

— especially

slot insulation-

—

and the right

will be best not to

end of the building, but rather along the
wall opposite the boiler room, avoiding galleries as much as
possible.
Many galleries always mean long and expensive runs
of cable and controlling circuits, and in consequence increases
the chances of trouble. If the feeders go out below, the switches
can be placed on the main floor and the bus-bars and compartments placed in the basement. If it is not possible to get the
buses in the basement, it is possible to build one gallery for
the switches, and place the buses on the main floor. A number
of stations have been built recently with all of the switching delocate the board at the

be-

slot,

a long coil

if it is

while the
tools are not used to enter the coil
center enters, both ends are apt to back just enough to cause a
great

deal

of

trouble.

spoiling the coil entirely.
to force the coil over,
is

it

Hammering often spreads the wire,
Had a wider piece of fibre been used
would have been better. Of course it

best to get the necessary insulation in the slot, but look to

getting the coil in place without
the idea to be conveyed.
into slot

and

is

Fig.

2.

damaging

if

the coil

fits

Fig.

illustrates

i

%

in. thick under the coil
too snugly at the sides, or if the

too narrow, the coil will take

Then

it.

intended to slip coil a forward

Place the piece of fibre

c.

into slot c;

fibre

It is

too often the coil

011

the condition

hammered

is

at a

shown

in

and b

to

If this were done with but a slight blow,
it into place.
would not so much matter but often a succession of severe
blows is struck. Every armature has to have a certain amount
of hammering, in the general course of events; it is a pity that
it should receive any that is not needed, especially when there
an easier way, as has been shown.

drive
it

;

i-,

.•\rmature shafts are often placed on iron rollers while winding,

when

the armature

must be held with one hand, while the
in the coils.
It is a good plan

other hand pulls or pushes

have a friction hand operated by foot power, enabling one to
A helper is too expnsive for such simple
work, ami the friction band can be easily worked out by any
winder. With both hands free, two pieces of fibre board can
he used to force a coil forward when they are very tight, as
shown in Fig. .1. Ho not use an old file and liauimer thi? coils
it
is too
In plaix' iiili) the slots after they arc oner entered

Id

use his hands freely.

:

^
FIG.

flr.,

5.— KKMOTK-L'lNrKOI, SWITCHBOARD AT NECAXA, MEXICO.

This method has nu.iicrous adarc not disturbed by any
unusual sounds and trouble in the cnRinc room, such as a
broken sicam main, would not cause them to become confused
and make wrong moves. All the necessary orders can be transA separate
mitted, cither by signal devices or by telephone.
vices

in

vantages.

a

ncparale

lioiitc.

The switchboard men

switch house of course
4ation8

Is

not desirable, except

in

very large

3.— FORCINr; ARMATURE

COIL KlKWAKli

dot a
risky, and will give some coil maker a had ropulalidii.
piece of fibre or hickory, the latter being fine for the purpose;
w;iKon or huKgy spoke and cut it down, if you can
It is taken for granted that the proper
gel nothing better.
insulation is used between wires where they l.ip, and so placed
lake an

thai

it

olrl

not jar out.
has been written on soldering and banding, yet there
in many cases for improvement along these lines.

will

Much

ii
room
Though many

use

liciuid

(lux,

the

writer would, for his

own

!

January

5,
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While some of

use nothing but paste flux.

part,

are not liable to cause trouble

carefully used, so

if

age has been traced to them directly that

a

is

it

liquids

the

admit

it

was the acid

only to

it

where

it

have his

papers, too, are

good policy

imitation, red ropes of

Sometimes a man will not
caused the trouble, and goes on using

that

because of too

much

A

multiplied.

difficulties

was necessary

case

is

cited

commutator entirely,
and not the hot kind

to rebuild a 500-hp

flux in fluid state,

either, but a saturated solution

of zinc, alcohol and glycerine.

Grounded commutators are not infrequent from

cause.

this

When

bands are to be soldered is it not common to see a
man drip acid nearly all over an armature, instead of lifting
It soaks
the bottle to the work and putting on only a little?
Soldering, too, is an art, and
into the insulation every'where.
how few know even now how to "sweat'' the solder in properly
A joint does not depend on abundance of solder, but in getting in a little at the exact spot, hot enough to flow thoroughly
Sometimes it is overheated but the opposite
and properly.
;

more common. Many a time has the writer examined
made by a helper, and found no solder holding

fault is

connections

the wires together.

Of commutator

many

troubles, too

down

has cut

tition in prices

much dam-

avoid their use on commutators.

to

39

times loose connections

and poorly soldered joints cause arcing, mica burnt out to
considerable depth, and flashing until springs are often burnt
off the brush holder, and still more serious troubles followbefore such a motor is cut out.
Not all cars are managed by
skilful men even at this late day in the history of electric traction and not all systems are small enough to come under the

much

the quality of

better than others.

many

many

Some

cloths.

Fish paper and

grades, leatheroid, extra No.

its
I,

and others have their special characteristics and values. Coils
have also other points for comparison, certain makes requiring
reinforcement, not considered by all coil makers. Some winders have learned that this can be done during the making of
the coil, shortening their work, and making the coil more lasting and far neater. This requires time and more material, and
may cost more, but the coils are certainly worth the difference,
provided the right kinds of varnish and other insulating materials are used.

Some

of the best equipped works test each piece of fibre,

fuller board, mica,

varnished muslin, and each

varnish, keeping a check on

has

much

all

recommend it.
made on a material

lot

of insulating

This system

materials used.

to

and comparimonths or even weeks later,
must take into consideration all conditions at each test; and
even then, results may go wide of what is expected. The best
one can do in coil buying is to select the make on which are
used the best obtainable materials, though the first cost may
seem high. Results will prove them much cheaper in the end.
But

son

tests

made with

at a certain time,

a similar material

Extending Lighting Circuits in Completed
Fireproof Building.

;

superintendent, manager or chief of the
There are roads still being changed from cable
motive power, and the men will have all these things

watchful eye of the

By

department.
to electric

anew. Too much care cannot be given to the details
of this work. Armature coils are often judged by the winders;
and often a good coil is turned down for what is supposed to
to learn

be a defect, whereas

direct

a

is

it

benefit

to

the

For

coil.

IT make

had they been put in according to
and pulled down with
the band wires, the armature would have been very compact
and free from vibration of coils.
Coils can fit too loose, as well as too tight.
The winder is
usually willing to learn, and welcomes a suggestion.
Serious
ence in

is

many

not often given to the

points of differ-

coils.

Some railway systems demand an

Some

count of the oiling system.
grease cups to patent

oil

boxes.

oil-proof varnish, on ac-

roads have changed from

In the

first

instance, the grease

new plan, oil has washed out
and caused burnouts. Certain oils act as insulators as a general thing, however, the oils used for lubrication
of armature and axles are not of that class, when the insulation
rots out, and condensation assists in the destruction.
In such
the insulation
;

an oil-proof insulating varnish

is

best.

used, the other class of varnish can be used,

strong mechanically

carried to a certain point

Electrical tests

test.

and

Because, too, there

still
is

standard for comparison, since so
fect

of

results in electrical

much

A

value, as

and

many

break-down

is

is

writer

varnish which

on

and

coils

count for nothing

not,

grease

tlie

certainly stronger electrically,

is

stand a higher break-down

practice.

Where
though

Any

considers the oil-proof better, even then.
is

will

can be

in actual

not likely to be, a

external conditions af-

tests,

comparisons are not

ordinarily carried on.

which is advertised to withstand a certain break-down
test may meet requirements perfectly at tbc time of testing,
while the next batch of finished coils may break down far below
this standard.
Varnish may be overbaked. underbaked, there
may be more moisture in atmosphere at one test than at the
other; a different grade of linen may have been used, or a
change made from one kind of oiled muslin to another, with
coil

pcrh,ips

different

No two

thickness

extensions of circuits or change the outlets for elec-

This work no elecworker desires, as it requires patience, skill and a good
general knowledge of the construction of the building.
trical

As

a rule, conduit

is

used.

Flexible conduit such as "Green-

field" or "Steel- Armored" cable

as

worked and

(BX) when

well.

samples of oiled muslin of different makes of the
same thickness will have the same break-down point. Compe-

installed than rigid conduit

used

is

and makes

more easily
good job.

a

The procedure in changing the outlets is as follows
new locations are marked and the outlet boxes set. If the

:

lamp only the box can be

for a single

is

The
outlet

set with plaster of

deep enough to allow
the face or outside rim of the box cover to set flush with the
ceiling.
The bo.x is then set or placed in the cavity and the
Plaster of paris when hard will
plaster is forced around it.
paris, a cavity being cut into the ceiling

hold the box firmly
If

caused no damage; but under the

cases,

Poppe.

;

the requirements of that particular style,

consideration

W.

troliers to other parts of the ceiling.

example, a set of coils was discarded because they projected
too high at the pinion end

T.

often necessary, in completed fire-proof buildings, to

is

an electrolier

is

it

is

suspended from the ceiling, a hanger
the flooring above the ceiling has
to design a hanger that will hold the

to be

Where

must be provided.
been laid

in place.

difficult

weight without cutting the flooring to insert it. Means must
be provided to fasten a hanger securely in the ceiling without
removing any flooring. For very heavy electroliers it is better
to cut the flooring to place the hanger, a drop or threaded
stem projecting through the ceiling. This hanger should be
firmly cemented in place. For ordinary work the hanger shown
in Fig.

I

has been found

The hanger

reliable.

made up of two

pieces of band iron bent as
shown, holes % in. in diameter are drilled where indicated.
The two band irons are then placed together at right angles
and locked with nuts and a piece of 5-^-in. pipe about 2 in.
is

The lock nuts are firmly
threaded its entire length.
screwed against the band iron, and braces are then placed between the opposite sides of the hanger to hold the hanger rigid.
A hole the size of the box is next cut in the ceiling and gradlong

ually widened till it is three or four inches larger at the top
than at the opening. The braces are then taken out of the
hanger, the four prongs sprung together, the hanger placed in

the

hole and the braces replaced.

The

sides of the hole are

sprayed with water till they are quite wet and cement is forced
into the remaining space filling every crevice and thus imbedding the hanger. The hanger by this means becomes a part
of the ceiling and

When

is

practically just as strong.

setting the hanger space, equal to the depth of the out-

—
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et box used, should be left between the ceiling line and the
bottom of the hanger. The box can be locked on the hanger
bj' placing a lock nut inside the box, screwing it on the ]4-in.
nipple.
Plaster of paris can be placed in the cavities surround-

XLIX, No.

i.

I
stituting a wooden block one and a quarter inch thick and as
large as desired in place of the outlet box. These blocks should'
be bored so as to allow the wires to come through near the

Care must be taken to keep a wall of wood between the
The blocks when used
with the hanger are fastened to the ceiling by using a half-inchi
pipe nipple long enough to project one inch below face of block.
.\ seven-eighth-inch hole is bored through the center and a:

center.

wires as required by the Underwriters.

ing the box.

Chases are then cut from box to box and the conduit run
the shortest line connecting them.

moved from

Vol.

The

old outlet

the ceiling and the conduit,

if

box

flexible,

is

in

re-

joined

is

Floor

Stove Bolt

Lock Nut^
riG.

— DET.MLS OF

I.

Ceiling Line

H-\XGEK KUR CEILIXG FI.XTURE ASH irs

to the conduit already in the ceiling by

coupling, one side being threaded

for

means of

a combination

conduit and

rigid

the

other moulded to securely hold the spirals of the flexible conduit.
Such a coupling is shown in Fig. 2. If rigid conduit is
used in making the extensions it is screwed to the conduit al-

-CROWFOOT.

.NPPLIC.X TIOX.

is used to hold the block against the ceiling, a washer
being placed between the wood and lock nut.
Should lamps

lock nut

close to the ceiling be desired there are various

makes of lamp,

receptacles which can be fastened to the moulding direct.

ready in place in the ordinary manner. Circumstances do not
allow this in all cases and a running thread or right and leftthreaded coupling is used to connect them. A right and leftthreaded coupling is preferable as it holds the pipe or conduit
more firmly than a running thread.
The conduit is fastened in the ceiling chases by drilling holes
in, wide and 3 in. deep and driving wooden plugs firmly
therein.
Eight-penny finishing nails are then driven into the

used close to the ceiling a coneapex of the cone
pointing downward. A toggle bolt is inserted and fastened by
forcing plaster of paris or cement in the hole.
A hole large
enough for the toggle bolt is bored in the center of a block of
wood as previously described and the block placed against
the ceiling, the toggle bolt protruding.
The blick is locked
against the ceiling by screwing the nut on the toggle tight, a.
washer being placed between the wood and nut, sliown in

wooden plugs and bent over

Fig-

K

the conduit, thus holding it in the
Eight-penny wire nails are preferable to hooks, because
of their smaller diameter and greater tenacity when driven in
the wood. At least one-quarter of an inch should be allowed
between the bottom of the conduit and the ceiling line. The
chase is then filled with plaster of paris covering the conduit.
chase.

The work

thus becomes part of the ceiling. Outlets lor brackets are replaced in the same manner, it being necessary to plaster
the box in the side wall, using a fixture stud (Fig. 3) in place
of a hanger.

sometimes desired to make extensions quickly and with
economy rather than permanency. In a case of this
kind moulding can be used and while not making as neat appearing a job as that already described would be passable when
the corners are mitred and all joints well made. The moulding
can be arranged in panels, star, circles or any design which
might be desired for decorative purposes. For side lamps a
fancy moulding can be obtained and staiiied to suit the woodwork of the room or store where it is being installed.
It is

a view to

Moulding can be fastened

to the fire brick or

cement

ceiling

If a fixture cluster is to be

shaped hole can be made

in the ceiling, the

4-

A

crowfoot (Fig. 5) is fastened to the block with wood
screws one and a quarter inches long. The cluster is screwed
into the crowfoot before the latter is placed in position.
Care
should be taken when fastening the crowfoot not to cut the
insulation of the wires in the block with the screws.
Fixtures,
are often grounded within themselves and should a wire of theopposite polarity also become grounded there would be a short-

through the screw, crowfoot and fixture.
Should the extension be made from the former outlet box a
block can be fastened to the cover of the outlet box by drilling
and tapping holes in the box and by boring holes in the block
to correspond.
Screws can then be used to hold the block in
circuit

place.

The Design

I'.v

Til

1-^

aim of

\\m. U. Euuv.

paper

ihis

is

to

show

principles of induction coil
li>>u

Floor
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I

-

oipluurl'ula

/
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by drilling a holt onc-quarlcr of an inch in diameter and four
inches deep. A wooden plug is then driven into the hole. Holes
to suit the wood screws to be used are then bored through the
center of the moulding and the inoulding screwed to the ceiling.

The

holes for the pluK> slionlfl be drilled inio

angle and not iiorpemlicnlarly.

llie

ceiling at an

This avoids any (langer of the
moulding falliiiK should the wooden plugs shrink and loosen
in the luiirs,
Kx|iansion screws may also l>e used.
Screw
anchors can be obtained at any reliable liarilwnre store and can
be used with the ordinary wood screw.
Should an electrolier be used in connection with the moulding
a hanger similar to the one shown in Fig.
ran be used, sub1

a

Induction Coil.

of a 12-in.

ij-in coil.

It

.ipplicalion of the

i1k-

taking lor ilhistra-

design,

not to be expected that an am-

is

study of the work of others
should be able to design an etTective and elficient coil, since

ateur

without experience or

there

is

no

definite

a

and fixed course that can be Idllowed

obtain a desired result.

Therefore, in

many

places

it

is

to

neces-

sary to accej)! the experience of others as well as using "cut

and try" nielhuds
The design below is for a good all nMunl cnil for laboratory
use. one that will give a good spark with a small aiuounl of current, and which will also deliver a comparatively large amount
of power when recpiired
coil lli.it can t-.i-iily produce a 12-in.
;

,1

sp.irk.

iMi:

We will begin the design
2% in. dia, by 24 in. long,
ft-on
in.

wire well annealed.

for a

12-iii.

can iiroducc

Cf)il.

will

lie

but a

con.

for such.

which

use of

;i

is

a

more powerful

nbl.iitu-d

good

a

core will be

made

bundle of No. 22

Several writers .idvise a core Ijj x 10

ratin

field thiin

from the core

eter of the core selected rninp,-irrd lo
II!/^,

The

composed of

its

length

for vuch a eml.

high speed inli-rrupirr wliin

such a core

selected.

cli-sired.

;md

is

will

The diamabout

I

t )

allow the

:

January
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5,

wound

will be

with about two and a half layers
This will give the max-

of No. 12 double-cotton-covered wire.

imum number

y^ of the maxinnun spark
would mean about 130 kilovolts.

ampere turns which will probably ever be required and the winding for the last of only a half layer will
the
enable one to bring out the taps without inconvenience
extra flexibility of this arrangement compensating for the space
wasted at the end of the half layer.
From wire tables it is found that there can be wound about
10.4 turns of No. 12 double-cotton-covered wire to the inch, so
if an inch of space be allowecj at each end of the core 230 turns
of

Hard

^

?^

-3-

53

this

case

and from Table

I

is

it

seen that the ruptur-

ing voltage for thrs substance varies from 900 to 1,500 volts
per inch of thickness. If the lowest value given be used and
a

on a safe value of 175

factor of safety of 4 be taken

volts per inch, a thickness of Y^

.

Ti

in

rubber, or ebonite, will be selected for the material for

the insulating tube,

;

1^ ?t ?1

which

length,

only

THE PRIMARY.
The primary

41

sulating tube.

be at least 26

The

in.

length of this tube for a 24-in. core should

in.

inside diameter should be such that the primary

The

kilo-

will be required for the in-

and the

snugly inside of it. The layers of the primary,
even with the insulating paper between them, will fit into each
other to a certain extent, each turn falling between two turns
core will

fit

of the adjacent layer; therefore

if

the paper

is

and

.006 thick

two thicknesses be put between each layer and the next and a
half dozen or more between the primary and the core, at least
This
in. inside diameter must be allowed for the primary.
will give 2^ in. for the inside and },V2 in. for the outside diam-

^

Regulation

Primary
FIG.

I.

— ARK.'^NGEMENT

eter of the insulating tube.

OF LAYERS OF WIXUING.

remaining 22 inches. The layers will be
made continuous by bringing out a connection at the end of
each layer and tapping the second at the end- of 30 turns and

wound

can be

\^nding only 165 turns for the third
impregnated paper between layers

Two

layer.

be

will

thicknesses of

sufficient

for

in-

sketch of Fig.

shows diagraniatically the arrangement

i

and taps

of these layers

;

may

the variable inductance feature

be worked with either switches or plugs to obtain any one of
These connections cut into the primary
the 8 combinations.
circuit the following

numbers of primary turns

—

165, 200, 230,

460 or 625.

260, 365. 395.

THE INSULATING TUBE.
Before determining the thickness of the insulating tube

it

is

Curve A of Fig. 2 shows tTie ratio of spark length to voltage
between needle gaps as determined and used in highpotential transformer testing; but this voltage is as read by
an alternating-current instrument and is based on a sine wave,
the meter registering "root mean square" values. The ratio of
in air

maximum

Since

to this effective value for a sine

is

wave

as

I

:i/l2.

maximum value which determines the sparking
curve B has been drawn to show these maximum

is

it

distance,

the

/

lb
1
i
;

/

i

'
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/
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used such as would fully magIt is desirable, however, with
the present design to obtain the spark with a comparatively
the field and a large current

ordinates

it

is

turns.

For the secondary wire No. 34 is best adapted. It is best
wind the sections in "pies" of Vs in. thick. This size
of wire can be wound after it has been through a bath of hot
paraffin wax, on an average of about gi2 turns to a pie of cross
section y% x i in. and by a cut-and-try method it is found
that 70,000 turns can be placed in 60 pies having an avera.:;e
The secondary winding should
cross section of % x if'g in.
have .about i in. for insulation between it and the insulating
tube, to prevent the spark from jumping to and across the surAt the ends of the coil where normally the
face of this tube.
also to

is

highest this insulation should be increased.

18 pics 4'/j-in. internal ilianieti-T and
"
"
'
18
4Hin.
'
"
"
4^-in.

24

70

HO 100 110 120 130 140 150 160 170 180 190 200
Kllovolla

80

Sl'AHK

LENGTH TO VOLTAGE IN

sparking

Thiis

i

"i-in.

iH-in.
iJi-in,

cross sectional length.
"
"
"
'*

giving 60 pies and approximately 74,000 turns.
This will give a imiform outside diameter of 6
in

good proportion

ffir

a 12-in. coil with the

and the potential in
from the curve for any spark

distances

is

proper to assmnc that the laboratory coil will somewith condensers across the secondary and that

times be used
it

will

I'or

be desirable to choke back high frequency oscillations.
purpose there will be added tw'o coils at each end

this

wound with No. 28 doublc-cotton-covered

B

that the coil

in., which is
chosen core dimen-

sions.

ARC.

length in inches.

be seen from c\irvc

preferable, therefore, to take

be as follows

7^

kilovolts can be rc.ul nlT directly

It will

amount of current and

small

from the centre outward.
Applying these additional considerations to the calculations
of the number and size of the secondary pies, the design will

abscissas of this curve represent potentials and the

represent

is

advantage of data obtained from experience in the construction
of other coils and use somewhere in the neighborhood of 70,000

It

The

values.

represents good practice for a

Simple calculations will show that at the primary
tap giving 260 turns, which is a fair working point, and with
an interrupter working on direct current giving an efifective
e.m.f. across the primary of 40 volts, the number of secondary
turns for 17,000 volts should be 55,000.
The above calculations assume that with the given design
of coil all the secondary is wound in the most effective part of
12-inch coil.

series of steps

^'^yu

10

potential.

the insulation between primary and secondary would resemble a

J

]

this

50,000 to 80,000 turns

potential

'

/

/

/

From

netize the core before "break."

necessary to find the voltage that this tube must withstand.

the

found while calculating for the insulating
It has
tube that a secondary potential of 170 kilovolts will be encountered.
There must be therefore such a number of secondary turns as will, under normal working conditions of the
just fceen

primary, give

sulation.

The

THE SECONDARY.

in the

which nnist give

at

spark nnist withstand a potential of about 170,000
Experience has shown thai it is necessary to insulate for

This will add

the same
and 4*4 in.

wire, to

thickness, and external diameter as the other pies

least a 12-in.

internal diameter.

volts.

there will he approNimately 75,000 turns on the secondary.

less

than 1,000 turns; so that

—

—

—
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Even when wound with less than 60.000 turns on the seconwould give a 12-in. spark but would require, when tested under the same conditions in the primary
circuit, one-third more current than the present coil
while a
coil wound with about 53,000 turns of the same size wire, cotton covered and thus more wasteful of space, would require
one-half more current, using in each case a Wehnelt interrupter.
With the same dimensions a coil for wireless telegraphy work
dary, the above coil

;

Table

Rupturing E.M.F.

I.

Window
Gutta

Rupturing e.m.f.
900 1,500

—

500
380
250

glass

percha

^^jca

1,500

Micanite
Paraffin

2,500

wax

Petroleum
Impregnated paper:
Thickness.
.0047
.0035

Boiled-out linseed oil
Light mineral lubricating
oil

Thin

1,000
1,300
1,100
1,600
1,350

.0071
.0051
.0055

Paraffin

sp.

1,000
5,000
7,500

—
—
—

gr.

printer's

650

paper.

Tissue paper.
Manilla paper.
.\merican linen paper.
Linen typewriter paper.
215
120
163
250

oil

pound, or for oil if the coil is to be immersed. It is convenient
to cast the secondary in a number of sections, and between
these sections the remaining space will be distributed.
The
paper discs should extend beyond the winding at both the
inside and the outside diameters.
It will now be interesting to compute the length and weight
of the secondary winding.
The average diameter of the
larger pies is $14 in., which multiplied by Jr/is gives 1,375 ftfor the average length of one turn; 1,375 ft- X 18 sections X
1,368 turns per section
33,900 ft. for the numb-er of feet of
wire in the larger sections in the center of the coil. Computing

THE CONDENSER.

would have required a primary with three complete layers of
No, 10 wire and No, 32 for the secondary, wound more effectively since the smaller number of turns for an equal bulk of
this wire would give a lower potential, which would require
less space for insulation.
The coil could probably no longer
be rated at 12 in., but it would be far better adapted to heavy
wireless work, because of the decreased resistance of a shorter
length of larger secondary wire and the increased ability to

handle a large volume of current. Since in this class of work
an extremely rapid interrupter is not advantageous, the coil
could have been improved by making the core of larger diameter and thus increasing the amount of iron, thereby having in

Working with a Wehnelt interrupter the coil will require
With a slow vibrating hammer break and heavy
current it should not require more than one microfarad ofcondenser capacity. The capacity should be made adjustable
no condenser.

for different conditions of

The formula

be two

=

2

is

seen

60 pics

From

6,000 volts, roughly.
this

Using

paper

the

accompanying

rupture at

will

table

per

1,200 volts

1

2,5

1

Flint

(

Crown

%

The K'nding will now take up 60 pics X
in, each
and anothT 'A in, for the four end coils, making 8
thicknesses of paper

X

006

=
in.

7^4

in,

Four

X

64 coils =: approximately l>/2 in, for the total thickness of the paper and
It has been found thai
'j'A in, for the entire secondary.
good length for the secondary might be considered that of
the sparking distance of the coil if it is desired to err on the
in,

per sheet

.1

Sulphur
Paper impregnated with paraffin

Table
ft.

II

it

now

=

scon that the value of

is

sq,

=

is

3,7.

One

X

X

930

3-7

X

lo-"

=

,01

ni,f,

03

easily calculate the number of sheets of foil and
paper for any desired capacity by taking the value of ,01 m,f.

per sq.

ft.

SUMMARY OK RESULTS.
by 24 in. insulating tube, 26 in, by 2-)4 in, inside diameter by 3!4 in, outside; primary, 2J/2 layers No. 12
wire, 230 turns per layer; secondary. No. 34 wire wound in
Core, 2Jh

in.

;

%-h\. secliiins, each 6

external diameter.

in.

Inside

N'unilirr of

Niinihcr of

Stclion,

Diameter

Turns.

18
18

4Kl

1.368
1.254
1.140

'4

75

4

for insulating purposes.

spark

From the manufacturers' standpoint, paper discs arc a more
expensive insulation than the wax in which coils arc imbedded,

two

a short

might be well to increase the number of paper sheets
%o f> zxui nsr fbt rest of th« soace for insulating com-

for this paper

of active surface.

Thus one can

volts with a
about 12 amp, of

it

K

ft,

cm,
88s

•

secondary Is used, and this
has its disadvantages.
In the coil being designed it is desirable to make everything as immune from breakdown as possible, and therefore another two or throe inches will be utilized
if

—

2

find the capacity per sq,

930

C

have the least danger of the spark jumping inside of the secondary or across the surface.
To prevent this on the outside it is necessary to increase the thickness of the. insulation

3

3.^
2
2,5

wax

Petroleum
Turpentine

Let us

1

2,3
6,5
2,8

>

Shellac

»idc of safety and

i

3

2,

Mica

Paraffin

—
—

5

a factor of safety of 4 there will be obtained 1,800 volts

secticn.

ifmt

Aver.\ge Specific Dielectric Capacity,

II.

Gutta percha
India rubber

1/1,000 inch.

oer sheet, which would require four sheets between each pie or

so that

used as before, ,015 cm, thick, there should
will make a thickness of .03 cm., and from

is

which

slieets,

Glass

sq,
it

io''°
,

Table

This insulation must withstand,
for the method of connection which has been chosen, double

X

X K X

Air
Ebonite

per sheet.

170,000 z'olls

effective area in sq. cm.

same paper

If the

that the impregnated paper between the pies has a

the potential generated by a single pie, or

and

thickness of dielectric in cms.

such large numbers and using factors of safety of 3 or 4 it is
necessary to estimate only appro.ximately, and slide rule calculations are wholly adequate for most of the preliminary work.
in.

different currents

for the capacity of a condenser in microfarads

X

885

=

C

is

for the two coils only the length of the core.
In joining up the separate pies the insides and outsides of
consecutive coils should be connected together with the necessary thickness of insulation between them.
When dealing in

thickness of .006

working and

interrupters.

common

Assume

i.

mountings.

—

,28

XLIX, No.

in the same way there are obtained 31,400 ft. for the intermediate and 38,600 ft. for the end sections, making a total of
103,900 ft., or about 19^^ miles of No. 34 wire weighing about
15 lb., and having a resistance of about 27,000 ohms at 20° C.
The four end coils add a weight of about 14 lb. of No. 28 wire.
The primary contains over 400 ft. and weighs over 10 lb. and
the core will weigh about 20 lb., so that the wire and iron
alone in the coil will weigh nearly 50 lb. without insulation or

—
1,000
—

330
230

Vol.

=

in Kilo-Volts per Inch.

Substance.
Ebonite
Glsss

that

7 4
6

'11

The above

Tolal nuuihcr
of Turns.

mMa

a».572
27.360
700
7.S.256

when wmked mi with direct current at IIO
Wehnelt iiilerrupter will give a 12-in. spark on

eoil

ciirreiil,

using 165 primary turns, and a I4,s-in.

The secondary terminals should be
13V2 amp.
so placed as not to allow a greater spark than 14^^ in. Using
using

full

layers of the primary winding an<I 10 amp, of current

there can he obtained

an

8-in, R.ip,

n

heavy and pnuerful discharge across
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Lubricating Oil

of

Purification

II.

consisting of bags of fine cloth, which

From

them.
In the

December

i

issue a

L.

Grant.

illustrate

number of

another

filter

were described.

oil filters

and

in

:

the

filter

is

is drawn by the valves, 6, for general use.
drawn off through 7. During this process

this

Impure matter

order to convey
a good idea of its construction and operation it is necessary tc
In this case it is
describe the illustrations together as follows

and 8

remove all remaining
chamber below

impurities and deliver clean oil to the central

By James
Figs. 7

43

it

is

kept at a satisfactory temperature by steam turned

shown, through the valve, 8, and water resulting
The temis drawn off through the trap, 9.
perature is indicated by the thermometer, 10. If the oil to bo
cleansed is mixed with water the latter falls to the bottom and
As this discharges from the bottom
is drawn off through 11.
of the filter only, it can take nothing but water so long as any
is found there, and when it is all taken out the valve, 12, is
closed to prevent the escape of oil. A water gauge, 13, shows
the amount of water in the settling chamber.
into the jacket

from condensation

While the use of a good

oil

large per cent of the oil that

filter

results in saving a very

would otherwise be

lost,

there

is

another and far more important advantage due to its installaEvery engineer worthy of the name will strive to run his
tion.
plant at the lowest possible cost consistent with safety and true
eco^iomy, therefore he will use the smallest amount of oil possible, if it can only be used once, and this is a dangerous plan

because where a sight feed oiler is set to feed very slowly a
small piece of waste or other foreign matter that we find in
unfiltered oil will stop it altogether, causing the bearing to heat
before the engineer

body knows how
it is found there.

On
used

is

this

the other hand,

pans and

in

aware of the condition of
but

matter gets into

oil,

provision

made

if

filtering

it

is

No-

affairs.

we do know

that

for catching the oil

for further use, the engineer feels

at liberty to set the oilers to feed faster, as the

amount

really

In this connection it is well
to remember that one hot box or bearing may cost as much
as several barrels of oil.
used and discarded

-CROSS-SECTION OF OIL FILTER.

assumed that the filter forms part of a complete oiling system
in which oil is used on various bearings and sent to the filter
through 2, from where it passes to the cone-shaped strainers.

is

quite small.

bearings on engines are so located that it is not pracfrom them, therefore in order to prevent it

Some

to catch oil

tical

from running on the floor the engineer puts down good waste
absorb it, and when this waste becomes saturated it is
thrown into the furnace. If a filter is provided, such waste may
be wrung out by hand (if no better way for extracting the oil
is provided), and much of it reclaimed for future use, even if it
to

is

very

dirty.

a very simple filter that will do good work where
The impure oil
is not excessively dirty.
bottom
of which is
chamber,
the
upper
2,
into
the
poured
is
perforated, thus allowing it to pass through the fihering maFig. 9

the

oil

is

to be purified

which in this case is best white waste nicely packed in
This removes nearly all impurities, but if there are any
left they are sure to be of the heavier kind, and as they fall on
the slanting or concave bottom of the chamber, 3, they are
washed down towards the center where they lodge against the
terial

place.

pipe, but cannot enter it until the oil is several
inches deep at this point, and even then they are not liable to
enter it because they are usually too heavy to float.

vertical stand

When the oil has collected until its surface is on a level with
or slightly above the bottom of the fine strainer shown, it slowly
goes into the vertical tube which conveys it to the bottom of
the pure oil chamber where it must pass through warm water
which washes it as it ascends. The water is heated by a coil
of pipe through which steam circulates. The amount of steam
used for this purpose is not great enough to be worthy of
mention, yet if the filter is located in a cold place during the

winter season, the heat thus applied will cause the
FIG.

8.

— PLAN

purified both quicker

VIEW OF OIL

FILTER.

The

is

cleansed.

then passes out of the larger end of these strainers
and goes into the settling chamber, which should always be
full
it

of

oil

oil.

It

then slowly travels around and upward until

reaches the passage.

4,

and

is

oil

to

be

better.

is a more elaborate filter that may be used where oil
poured into the upper chamber in the usual way, or in connection with an oiling system in which many bearings are
lubricated from a common source of supply, after which the
falls
oil runs into the filter through the pipe shown at 2 and

Fig. 10

3, which catch the coarser impurities on their large outer surface.
In case the perforations are all closed through lack of
attention, the oil does not overflow on the engine room floor,

bnt goes in at the open top until the strainer

and

delivered to the

filter

biigs,

5.

is

upper chamber, 3, then gravitates to the smaller cenchamber, 4. where a larger portion of the impuriThis brings it to the settling (.hamber, 5,
ties are removed.
whore anv foreign matter that may remain has a chance to setinto the

tral

filtering
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before the

tie

into

top of the central tube and falls

oil rises to tlie

This conveys

it.

it

to the lower part of the water reservoir

and three deflecting devices, each broader than its predecessor,
carry it outward and it ascends through warm water until it
meets more filtering material, through which it passes in an

FIG. 9.

— FILTER

of which

it

is

would be too expensive, therefore an

efficient

an essential part of such a system.
Fig. II illustrates a filter that is designed to cleanse cylinder

is

where

it is

XLIX, No.

i.

washed, and rising to the

ready for use.

This process is made practicable my means of a coil of pipe
the hot water chamber, 5, through which steam circulates
If this
for the purpose of keeping the water hot at all times.
in

kind of

pecially as
is

oil

located

in

work from

Fig.
filter,

— FILTER

it

would

FOR IIE.WV OILS.
impossible to handle

cither be

at all, or the capacity

would be very small,

es-

not assisted directly by gravity. As this device
the upper part of the filter it renders the oil
is

it

first

the start.

lower part,

washed

is

it

limped when

filter is

It.

was omitted,

feature
this

As

tolerated, as

highest point possible

FIG.

Clean oil is always desirable for several reasons without regard to the system adopted for using it, but it must be clean
where a gravity system is in use, as otherwise dirt and sediment will clog the pipes and render them useless until cleaned.
be
this would prevent operation of the oilers it could not
it

part of the water chamber,

FOR OIL NOT EXCESSIVELY DIRTY.

upward direction to the pure oil chamber, out
drawn by a pump through the gate valve, 6.

Vol.

put

There

in.
is

making

keeps the water

tliat

it

possible to do

good

also a coil of steam pipe in the

warm

in

which the

oil

is

as a part of the process.

what is known as the "unit type" of oil
two or more parts that operate separately
desired.
Waste oil is poured into 2 and after

12 represents

as

it

consists of

or together as

passing out through a strainer goes to the filtering devices, 3

— PILTKR H)K USE

FIG. 10.

IN

r

NEC ilri.S \MI

llN

oil

or any other heavy urade that

in

the crank cases of ciiKinrs.

waste
is

oil

filled

been

OILING SYSTEM

works through

until

enters the central tube,

lliis

fine
4,

As

llir

filtering

on bearings or
poured inlfi the
device, ,1, which

iim'iI

oil

is

cliamlicr, 2, siirroundinK the fillcring

with animal bone black.

the oil
it

li.is

Impure

II

sides

arc perforated,

material horizontally,

which brings

il

to the lower

FK;.

12.

— UNIT

TVI'I oil.

1

ILIKH.

wliiili ,irc covered on llic- outside with finely
(rf
and contain auiinal bone black' tlir<iu|,:h which the
I'ndi-r this pait there is a hoi water chamber
oil inusf pass.
which lirpicfics the nil ami cMalilcs it to pass ihvough the filter
It is then washed ,iiid storril in the clean oil chamber.
<|uickly.

and

4,

bolli

woven

clolh

<i,

for future use.

;
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Burning Bituminous Slack and Lignites.

the coal.
the

By George

ML'CH

upon the subject of boiler and

has been written

furnace efficiency with a view to emphasizing the necessity of betterment in this direction.
Steam engine design and construction have advanced to a stage where the largest
and most modern power stations are enabled to obtain about

per cent of the total heat of the fuel, as indicated horse-

13

It clogs the fire, causes clinker and interferes with
and rapid combustion of the carbon. It acts as a

dilutant to the coal necessitating

Hutchins.

P.

free

45

more frequent firing with the
handling of a large amount of coal and ash.
It is a direct conclusion from this statement that the presence
of high percentages of ash serves to exaggerate the disadvantages of hand-firing methods.
In introducing the subject of smoke and smoke prevention
the writer perhaps opens hiinself to the criticism that the facts
and explanations are not new but in extenuation points to the
;

power.

This is only half of tht theoretical power obtainable in
an engine from the coal as calculated for Rankine's idealized
steam engines in which losses by friction, radiation, etc., are
eliminated.
if the commercial limit of steam engine
were nearly reached and leading boiler makers hold
little hope of improvement upon present practice to any considerable extent; 70 per cent efficiency as excellent practice and
80 to 82 per cent under the most favorable conditions ©f test
have stood for many years with comparatively little improve-

appears, however, as

It

efficiency

ment.

A careful survey of the whole field shows two directions in
which further steam plant economies must be sought the first.
in the construction of furnaces whereby a better heating effect
may be generally realized on the coal burned, and second, practicable means of more generally utilizing cheaper fuels, such as
bituminous slack, lignites, coke "breeze," etc.
Of the cheap fuels only bituminous slack and lignites will be
considered here, not but what there are cheaper fuels, but these
are, in most sections of the country, the cheapest available.
Culm, coke "breeze," etc., while cheap enough and good enough
:

as fuels to deserve serious consideration are so little suited to

ordinary furnaces and so rarely purchasable any distance from
the source of supply that they are necessarily unavailable to a

great majority of steam users.

unquestionably true that economy

It is

frequently manifest

is

between the prices of two coals. So far
as a general deduction from this statement may be made, it is
that there is an element of suitability in method of firing, in
the style, size and shape of furnace, grate bars, draft, etc., to
different coals, which bear fully as strong a relation to fuel
economy as the proximate analysis, size and character of the

smok\- chimneys in nearly every city in the country to show that
there are still many upon whom the true significance of smoke
and smoke prevention has not yet been fully impressed. If the
repeated statement of old truths avails to emphasize this most

important feature of steam plant operation, this effort will have
not been wholly in vain.
In Kent's "Steam Boiler Economy" it is stated that "Of all

known methods of burning soft coal the worst is the one most
commonly practiced, viz. that of burning it in a common fur:

nace consisting of a set of grate bars and a space of contracted
dimensions between them and the heating surface of the boiler,
the coal being fired by hand.
This method is suitable for
anthracite coal, but when used for bituminous coal it is objectionable both on account of the

itself.

by suitable modifications of the furnace, draft, etc., and
thorough study of the conditions by an experienced engineer, it can be demonstrated that a cheaper fuel can be burned
under the boilers and the required capacity still maintained,
there remains only one question to settle
Will the savings in
fuel pay a satisfactory dividend on the money invested in furIf

after

:

nace modification

?

In this article, the writer proposes to demonstrate

and

to cite instances in

that

is

it

a practical

proof of points developed.
to obtain

impossibility

out of cheap bituminouK coal or lignite
furnace by hand

The second

firing.

stokers not only provide the

cheap

fuels,

most

is,

two points

The

highest

first is,

economy

an ordinary boiler

in

that proper mechanical

efficient

method of burning

but that the saving thus effected quickly pays for

the stoker installation.

Bituminous coals are

classified as

including

all

coals

within

the following limits of chemical composition:

per cent to 75 per cent

;

volatile

Fixed carbon, 50
matter, 25 per cent to 50 per

The following summarized paragraphs which

Lignites, including the so-called

brown

coals,

form the group

which the fixed carbon comprises 50 per cent or less of the
weight, and the volatile matter 50 per cent or over.
In

in

total

these coals, especially the cheaper varieties of slack, the contents
of ash or nun-combustible earthy matter varies greatly, but a
f»ir

average for cheap grades

the

nunimum

sionally

in

may

be taken as 8 to 10 per cent

value up to 20 per cent, 25 per cent and occathe far Western coals as high as 30 per cent, or

even more.

Ash or non-combustible matter exercises a three-fold deleIt absorbs a considerable amount of heat from

terious action.

clearly

empha-

waste attendant upon, and inseparable from,
firing soft coals by hand. The sequence of events between two
consecutives firing with bituminous coals explains the difficulty
of obtaining high economy by hand firing.

When
first

100 or 200

effect

of green coal

spread upon the fire the
and choke off the air
the rapid evaporation of the moisture which
lb.

to stop the

is

Next

supply.

is

is

air passages

the furnace.
The third is a further chilling
process by the formation of w-ater gas from decomposed steam
partially

chills

and carbon.

The

This water gas passes

fourth effect

is

off largely

unburned.

the distillation of the volatile hydrocar-

portion of which escape unburned owing to the deficiency of the hot air. During all this time the

bons, a considerable

volumes of smoke (watei' gas, hydrogen, unburned
hydrocarbon gases and finely divided carbon) are escaping up
the flues and soot is being deposited on the heating surfaces,
lowering their efficiency.
Gradually the volatile matter is all driven off and air passages burned through the bed, the temperatures of the furnace
rises, and the fixed carbon residues of the coal burn strongly
and the best possible adjustment of air supply is obtained and
the stack becomes smokeless. The next effect, however, is the
burning down of the fuel bed. the excessive passage of air
through the furnace and a new condition of poor economy is
reached, the excess air carrying up the chimney the heat which
greatest

should be utilized

There

in the boiler.

no layman so ignorant of combustion phenomena as
not to know full well that one of the quickest and surest ways
of cooling any fire from a kitchen range to a 500-hp boiler
furnace is to open the front door and admit large volumes of
outside air into the furnace over the fire. Yet very few plant
owners, managers and engineers have any idea of the proportion of the time that the front doors of the average boiler
furnace are kept wide open for firing green coal, slicing and
Mr. W. E. Snyder, of the Engineers' Society
cleaning fires.
of

cent.

the

size the prodigal

in the inverse ratio as

coal

smoke and on account of

loss of econoiuy."

is

Western

that

Pennsylvania,

stated

body, that in observations

in

a

made by

paper

read

before

himself the furnace

doors were open for 2 minutes and 29 seconds every 7.7 minmaking 7 hours and 12 niiiuites in every 24, that they were
open to permit firing and cleaning. To make such an observation complete a record of the furnace temperatures just beyond the bridge wall should be taken. This temperature drop
means loss of boiler capacity and efficiency. Thus it appears
that two requirements of a high-efficiency method of firing soft
coal are a gradual and steady feeding of coal and uniform furBoth are absolutely impossible with any
nace temperatures.
utes,

known method

of

hand

firing.

—
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Commercial smoke cures are of two general classes smoke
which steam jets, consuming all the way
from 8 per cent to 15 per cent of the steam generated by the
boiler, figure prominently, together with means of admitting air
above the fire, and stokers. It has yet to be demonstrated that
the former devices have anj- real merit in reducing fuel costs and
increasing the efficiency and capacity of the boiler plant. Es:

dilution appliances in

XLIX, No.

Vol.

i.

actual workings of these stokers, as accomplishing progressive

combustion, are no different from chain grates where the results
are rather

By

more

easily traced.

reference to the accompanying illustration (Fig. i), which

shows the improved chain grate of the American Stoker Comit will be noted that coal enters the furnace from a long
trough under a feed grate, the variable height of ivhich determines the depth of fuel on the grate. A broad ignition arch
over the front half of the fire and kept at white heat by radiation heats the coal as it enters and expels the volatile matter.
This volatile matter mixes with air coming through the front of
the stoker and grate and passes under the low white hot arch
over the fire, to be thoroughly ignited and burned in the forepany,

The coke or residue of the coal travels
forward as the grate advances and is gradually and fully consumed without smoke. Two objections have prevailed against
chain grates one, that it is difficult to prevent bare spots on
the grates when running light, especially at the rear end, and the
other that when running at full capacity there is apt to be a
heavy waste of partly burned coal into the ash pit, dumped at
part of the furnace.

;

the turn.

I.— AMERICAN CHAIN

FIG.

With proper design and proportion
GR.\TE STOKER.

is this true when these devices are compared with the
performances of any of several different types of mechanical
stokers which constitute the second class of smoke cures.
In order to burn soft coal, high in volatile matter, without
smoke and at highest efficiency, it is absolutely necessary that
several requirements be fulfilled,
(i) The green coal must be

pecially

of grate surface and rea-

manipulation the first objection should not
appear. In many types of chain grates the second disadvantage
is very real, but the rear attachment shown in Fig. 2 represents
a successful effort to overcome this waste of coal in the ash pit
Two sets of bars are provided
at the inside turn of the grate.
sonable

care

in

which receive
the turn.

all

The

of the ash, clinker and partly burned coal at

may

shorter set of alternate bars

be raised by a

supplied gradually to allow the furnace heat to expel the volatile

matter by gradual distillation. (2) There must be a thorough
mixture of the gases thus formed with sufficient air to assure
their complete oxidation.
(3) These gases must be heated to
the point of ignition

and not allowed

to cool off either

by mix-

ture with cool air or by contact with the cooler boiler surfaces,

combustion is complete. (4)
of sufficient size must be provided and it
until the

be largely enclosed in

it

fire

A

combustion chamber

highly advisable that
brick except where certain types
is

of stokers are employed.

Combustion of
gressive.

The

soft coal can only be complete

volatile matter

when

must be expelled or

it

is

pro-

distilled off

and after the residue of coke. Proaccomplished with a measure of success
by a few firemen of unusual skill and care with certain forms of
furnace construction, and under certain conditions these results
may compare favorably with the results of many types of mechanical stokers. Cases where results of this character are accomplished are, however, very unusual, and it generally happens
that firemen arc not the poorest paid employes in a power plant.
at first

and burned by

gressive combustion

itself

is

FIG. 3.

AMERICAN UNDERFEED STOKER.

and when both sets of bars arc
accumulations of dead ash and
clinker arc dumped into the ash pit. Draft for a stoker of this
lever

to

type

break

tin-

clinker

sinniltaiieously

lifted

is

all

nearly always natural or induced, but a

fications

and dampers may bo introduced

number of modi-

to regulate the intensity

of air supply at different points of the grate or roar attachment,

depending upon the depth and length of the

The American underfeed

stoker,

as

firo

carried.

illustrated

in

Fig.

3,

screw conveyor actuated by a direct
steam motor, or from a line shaft by ratchet or pawl, which
forces the green coal intp the furnace under the center and
hottest part of the fire.
The coal enters the trough or retort and is crowded upward by the pressure of that behind.
The slow roasting cssonlial to progressive (imlmstiiiii takes
place as the coal approaches the firo.
consists essentially of a

The
ilraft
FIC.

2.

—CHAIN

show good

results in fuel

economy.

Mechanical stokers are variously cinsscd, but the division into
Ovrrfrrd
is convenient
are of several styles, being,

which coal

is

fed

from

a

through a series of hollow tuyere

The only

aveiuio of escape for

thr smokc-prnfluring g.isos lies through a bed nf incandescent

ovrtfeed, chain grates and imderfccd
stoker.s

fire

blocks stirrnunding the retort.

CMATK STOKER.

but the least careful and intelligent and cannot be counted upon
fo

gases rising are mixed with a supply of air imdov forced

which enters the

in

general,

magazine or hopper

at

grate';

the top

down
Thr

coke from 10

to 15 in. deep, so that the volatile

matter

is

con-

sumed before the gases coinc in contact with the boiler cold
As more fresh coal crowds up from below the
surfaces.
liurning

rokc ovrrfinws the tuveros and

rests

upon the side

prates until rnnsumeil.

This matter of subsidiary grates

in

connection with a stoker

:

:
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of this type deserves especially close study and skill in designing an installation.

The

amount and character of

and

ash, the nature of the coal itself

may

in-

all

Various combinations of dead grates,
plain and herring-bone grates, and dumping shear grates, etc.,
are employed in different installations, but so far do these questions relate to individual plants and fuels that it is nearly
these

details.

make general

impossible to

The
of

statements.

is a strong argument
more, particularly where fine

control of the forced draft

type of stoker,

this

to be fed.

The forced

draft admits of great flexibility

any

proportion between

favor

in

coal
it

;

is

may

ash pit and
tuyeres with closed or open ash pit doors, as circumstances
divided

be

in

suitable

With Eastern fuels this control of draft and the relacombustion in stoker proper and on the side grates is not
as much appreciated as with Western fuels, high in volatile
matter and ash. It is worthy of note that with the underfeed
stoker it is impossible to have any waste of fuel and unburned
coal into the ash pit.
It has been stated that "figures don't lie," but in the case
of stoker tests the figures yielded may, while perhaps not exdictate.

tive

actly "lie,"
cially

still

give a most distorted idea of the truth, espe-

when compared with hand

ability of the fireman,

and
and

Features of Condenser Installation and
Operation.

clinkering properties of the coal, the

the character of the loads carried by the boilers
fluence

Some

The knowledge

firing results.

47

the cleanliness of the boiler inside

The question of the correct design and installation of condensing apparatus has attained greater importance than ever
in connection with the operation of steam-driven
units, especially turbines, and since it is of timely value to
all power users,
whose attention may never have been especially called to this

very important part of the modern steam plant, the following
some phases of condenser operation, furnished by the
Allis-Chalmers Company, may be of interest:
notes on

Condenser installations require great care in design, if they
are to meet the actual conditions existing at the place w^here
the condensing apparatus is to be installed, and consequently

power users

who contemplate putting in condensers should
a close study of these local conditions. If they are not
themselves fully qualified to pass upon the subject, it is advisable for them to consult an engineer who thoroughly understands condenser applications. The matter is too important to
make

hazard a guess, for there is nothing about a plant which can
cause more annoyance than a poorly designed condenser installation.

The

For example

greatest care

is necessary in the design, construction and
maintenance to keep the system free from air leakage for the
chief difficulty in maintaining a vacuum arises from such leakage.
The leaks are inward, therefore invisible and hard to
locate.
The designer or the constructor often does not realize
all that is here implied, judging from the
results sometimes
;

out, previous defective conditions of draft, grates

(if

ex-

etc., all may help to show an unwarranted disparity
between the stoker and hand firing. It is for this reason that
The following results
the writer hesitates to give any figures.

isting),

produced.
Duration
Pressure

of
of

trial

steam

Temperature external air
Temperature boiler room
Temperature flue average
Temperature feed water
Kind of coal, O. Stark Co., bituminous.
Total coal burned

22,017
21,576

2%

Water evaporation, total actual
Water evaporation from and at 212°,
Wper lb. dry coal
ater evaporation from and at 212°....

....
2,317 lbs.

529c
2,502 lbs.
136,568 lbs.

183,287

lo.i lbs.

217,744

economy

500

24%

lbs.

61.7%

1.188

1.222

test,

Stoker
Capacitv

,

Steam by gauge
Kind of coal

101.2

Size of coal
Total quantity consumed
Total refuse
Total combustible

Equivalent from & at 212° F. per hr.
Equivalent from and at 212* V. lbs..
Hp on basis of j^'/, lbs. equivalent
evaporation per hour
Builders'

rating,

hp

Percent increase of capacity by the
uie of stoker
Percent increase evaporation per lb.
of coal as shown by the stoker over

hand

The

firing

Lost Of evap. water, 1.000 lbs., cts..
Percent of saving by the use of
••"'er

Pittsburg
of mine
13.500

Run

Economy

,

'

Test.
101.09

Test.

10,500

12,300
S31
11769
15,600.03
8.877

99-24
Pittsburg
Pittsburg
River slack River slack

1.668.5
11,831.5
11,344
6.72

9.503
>2.653
9.640

327.8
120

360.7
120

997

fact that the pipe

does not protect

A
tem

Firing.

the

in

operation of

.\nother source of air leakage into the condensing system is
through the water supply. The stufiing boxes on the pump
should always be sealed with water, and all joints on the
suction line must be made up tight.
The line should be carefully painted before burying it in the ground.
The higher the
suction lift, the more care should be exercised in this work,
because all air drawn in through the suction line, which is
subject to vacuum, is discharged directly into the condenser.

against run-of-mine, hand-fired, the following figures are

significant

Hand

and lead to substantial economy

With such a sea! it is impossible for air to leak into the
system through the stuffing boxes.

however, are interesting and serve to
emphasize the possibility of actual economy in tonnage of coal.
Economy resultant from use of stokers, as shown above, increased evaporation by use of stokers 25 per cent, with increase
in efficiency of 20 per cent.
Special attention is merited for the item of unburned carbon
in the ash in hand firing.
This drops through the grates and
represents also partially burned coal removed in cleaning.
.\s ah instance also the economy of burning slack coal, stoker
fired,

of points to be observed,
save an endless amount of

will

rod.

lbs.

5.1

81%

number

followed,

and pipmg the steam from the receiver to the space between
the two sets of packing, thereby forming a steam seal on the

....

3.7 lbs.

addition, a

exhaust valve stems of the low pressure cylinder are apt to be
sources of trouble. This, however, can easily be eliminated
by
using double metallic packing on both rods and valve stems,

7.57 lbs.

166.866
483
500

lbs.

621 hp.

rating per contract
Hp overload above builders' rating
Coal_ consumed per hour per hp
Efficiency of boiler and furnace combined
Factor of evaporation

of a recent

lbs.

in

carefully

The application of two or three coats of elastic paint on clean
surfaces will eliminate many of the leaks in the exhaust pipe
lines, but there still remain several places for air
leaks which
are not so easy to remedy. The stuffing boxes on the rods and

lbs.

10.94%

boiler

trouble

are,

if

the plant.

2%
2,465

lbs.

13.6%

developed

which,

....
41 deg.
18,843 B.t.u.
22.5z2'lbs.
22,071 lbs.

ibs.
lbs.

2,982

There

9 hrs.

deg.
12,000 B.t.u.

dry coal equivalent
Moisture in coal
Total ash
Total ash percent of coal burned
Amount of unburned carbon in ash....
Coal burned per hour

Fired.

120 lbs43 deg.
65 deg.

73

Total

Hp
Hp

Hand

Stoker- Fired.
914 hrs.
126 lbs.
80 deg.
87 deg.
516 deg.

it

may

from

be buried several feet under ground

air leakage.

further source of air being

drawn

into the condensing sys-

with the water through the suction line of the pump.
.-Ml suction lines should be submerged not less
than six feet
and more if possible. The end of the suction pipe should be
increased to at least twice the diameter of the pipe to reduce
the velocity of the water entering the line.
In a well 12 feet
in

is

diameter, a

452

was run to a centrifugal
of the pipe in the well was submerged 8 feet,
but not increased in diameter.
It had been observed that dry
sawdust, thrown on the surface of the water, was sucked in

120

small

•

...

11.6

37.5

...
4.87

44.5
2.85

32
3.11

...

41.4

36,,

eddies

down

into

the

sawdust was drawn down,
with

Fuel being a large item of steam plant operation, any device
that will enable the steam plant to save from 10 to 20 per cent
on the fuel bills deserves consideration.

12-inch suction line

The end

pump.

it.

The amount

suction of the
it

is

clear

of air cominp

that

down

above pump.
If
air was drawn

the

tail

pipe of the

barometric condenser, discharging into the hot well,
plainly that there was air leakage somewhere in the
but the source of it was not located until the action
water in the well was di.scovcrcd by the engineers in
of the plant.

showed
system,
of the

charge
The remedy for this condition was to enlarge

the diameter of the suction pipe in the well.
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move the lever of the engine room rheostat until
obtained on the galvanometer. The point at which
the lever in the engine room stands is then the same as that of
necessary to

LETTERS ON PRACTICAL
SUBJECTS.
INDICATOR FOR \V.\TER

the tank,

and knowing the
at the tank, the

ratio

of float

depth of water

movement

to

lever

obtained.

A

grad-

is

uated indicator can of course be attached to the rheostat in
room so that the depth of water in feet can be read
at once.
For tanks that are quite a distance from the engine
the engine

T.\.VK.

Since water tanks are usually located on the roofs of build-

some point distant from the engine room, it is necessary to equip them with some sort of indicating device which
will show when they are full or empty.
The generally accepted
apparatus for this work consists of a simple two-point switch
connected with a chain and float which in closing either circuit
rings a bell in the engine room. While this device will indicate
the predetermined high or low water level of water in the tank
cannot be readily adapted to show intermediate levels, so
it
tell

is

movement

ings or at

that the engineer cannot

a balance

whether the tank

nearly full or

is

room

this

method

fairly accurate,

is

as the resistance of the

can be compensated for, and a poor contact at C will not
introduce any errors in the indication. Normally the switches
would be thrown so as to place the high and low-water alarm
bells always in circuit.
This scheme is in line with the one
suggested in your Questions and Answers column some months
lines

much simpler than the scheme published in
December number. Throughout the country there are many
small pumping stations, etc., whose engineers are depending
ago, and both are

the

on pressure gauges for knowledge of the height of the water
the tank or reservoir, and since many of them oftentimes
have some leisure time they might care to construct the apin

Tank

paratus.

New York

Bell

Battery

^c

Engine

City.

W.

J.

Strippel.

Hill'

Room

IL

BRUSH SETTING

f-^" Relay

O.N

RECTIFIERS OF ALTERNATORS.

<•-

Low Water

subject published in the

Alanii

when

<^r^.
Indicator

-*.

I

Battery -Er

{^ ') Galvanometer

November number,

the brushes of rectifiers are first filed

good running

a

J

I

previous communication on the above
I would state that
and set they do not
few hours, and it is

get a good bearing until after a run of a
better when retriniming brushes to commence early and refit
one in each set at a time, as then there are brushes always with

,_i'

"s^^tcii

my

In connection with

occur with the

This would prevent sparking such as would

fit.

It will be noticed that the negative
bru^ies have to be fitted oftener than the positive brushes and
also wear out sooner.
I
have used a complete set in this
manner, filing the positive brushes but twice. We w-ere once
troubled with bad cutting of the collector rings which were

INDICATOR FOR WATF.R TANK.

first setting.

The trouble was remedied somewhat by using woven
soft.
wire brushes and eventually cured by using German silver leaf
brushes which ran very well. I have gotten more satisfaction
from the old T.-H. straight wire incandescent brushes known
very

The accompanying diagram

almost empty.

rangement

an ar-

indicates

and low water alarm which by means

for a high

of the au.xiliary apparatus can be used to determine the level of
the water in the tank with a reasonable degree of accuracy.

pivoted

arm

tank carries on

A

end an insulated brush
which wipes a series of contacts similar to those on a rheostat.
A relay is provided between contact .( and the next succeeding
contact, whose function is to close the circuit between the brush,
C and the lever, D. Between the other contacts are placed
at the

its

resistances of a value equal to that of the relay.

Two

lines are

connected with the points A and B and a third wire to lever
fJ.
If the lank is located at some distance a ground coimection
may be substituted for the wire leading to the lever D. In
the engine room the apparatus consists nf two ordinary alarm
bells, a galvanometer, a rheostat similar in resistance to th.il
of the rheostat at the tank, a
for the relay,

and

and

tion of the apparatus

as follows

is

:

being substituted

coil

resistance.'

suitable switches

The opera-

batteries.

The

switches are set so

As-

as to place the high and low-water alarm bells in circuit.

suming that the lank is filling,
around by the float in the tank as

the
llie

lever,

water

I),

will

be

drawn

it

strikes

rises until

the strap key, breaking the circuit from I) on high water anil
groiinrling

the engine

the

it.

This

room

to

will

cause the high-water alarm

A

ring.

water has reached the

bell

in

when
predetermined low-water mark in
similar action

the tank, the low-waler alarm bell
the engineer desire to ascertain

ringing.

takes place

.Should, however,

how much water

the tank conwords, what depth of water is at his disposal,
the bells are disconnected from the circuits and the doublepole switch is thrown, placing tin- indicator battery on the
tains, or in other

The

lines.

in

the

the

current from this battery has two paths, the rhroslal

engine room and

tank

ynnuulilil'

rheostat,
('

:iliil

that at the tank

the

fiirillllll/

current
.1

actuates

In passing

the

Wllf.il stollr lifidg"'

relay,
It

is

through
thereby

HOW

OUly

as

No.

I

than from any others and have found that very low

resistance brushes give the best results on the connnutators of
alternators.

Woven

wire brushes

if

properly

care of are suitable and do not cut as

No.

I

incandescent brushes.

be watched and not allowed
trouble will be prevented.

much

In any event
to cut

the

and taken

tlic

brushes should

commutator and much

Henrv Mm. ford.

Patciiocuk, N. Y.

BKEAKINc;

Water-gauge

fitted

as the old T.-H,

WATFR-CAUUE GLASSES.

break, seemingly without
and never a glass broke yet without
some very good reason. One fireman had a very bad record
Hardly a day passed but one or more
for breaking glasses.
I'inally the writer, having kept a very
glasses were broken.
close watch upon the movements of the fireman, found that
the glasses were broken by {.'"• fn(|iniit ami loo prolongec^
\ ilii/,n limes a day that
blowing out of the water cohiinii
fireman would open wide the drip .il llir lioiiom of the column
and let the steam and w.iter rush fmili to llic full c.ipacity of
The sudden
the three-i|uartcr-iiich valve in the ilrip pipe.
change of temperature w.is loo much for the water-gauge glass
It simply innlrl not respond quick enough In ilic
to stand.
sudden changes nf li iiipiraliire caused by the inrush of hot
sleam ami water fmin ihc b(iiler inln the comparatively cold
cause, but there

glass,

hence

it

glasses

is

Baltimore,

This

broUi-.

much longer than
much more (piickly to
lasts

Mi>.

frci|ueiilly

a cause,

;i

also

thick one.

explains

The

why

a

thin

glass

thin glass can resiiond

ixpansioii.

Samiui.

I,.

Hhown.

January

ELECTRICAL WORLD

1907.

5,

OPEN CIRCUITS IX LIGHTNING ARRESTERS.
important that a gap arrester have in it one open circuit
the air gap itself but it is equally important that neither
the lightning-discharge path nor the after-current path include
It

is

—

—

an open

circuit

due to

The diagram gives the scheme of
much used. Normally, trol-

fault.

connections of a successful arrester

through the device because of the air
jump the gap, however,
taking path T-a-b-c-d-e-i-g to the ground, taking section c-f of
the carbon resistance in preference to passing through inductive
blow-out coil, J. The trolley current which follows the discharge
takes path T-a-b-c-d-c-f-g to ground, preferring the low resistance blow-out coil to the high resistance carbon section e-f.
This trolley current passing through the blow-out coil projects
across the air gap, magnetism that repels and stretches the arq
until it breaks.
So much for operation under normal conditions.
If either wire running to the arrester is disconnected or cut.
as they frequently are by motormen to get rid of a ground, the
arrester is useless. An open circuit in x or y or between them
places the blow-out coil in series with the path of a discharge and
ley current cannot pass

gap,

A

b-c.

lightning discharge will

lessens the likelihood of

An

earth.

open

its

circuit in

5"
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keep a gauge on the feed pipe as it quickly indicates any obstruction between the pump and the boiler.

While talking about a new heater the superintendent proposed
put a tee in the feed pipe near the boilers, and connect a
branch pipe into it through which water could be conducted to
the wash room, thus giving the employes the benefit of hot water.
to

This

I

opposed because

pipe that

I

it

provided an opening in an important

could not control.

using the arrester as a bridge to
does not impair the effectiveness

of the arrester as a lightning diverter, but since it cuts out the
blow-out coil, the arc will not be ruptured until burning has
practically annihilated the air gap and rendered the arrester
useless for protection against future discharges.
A break in
section f-g of the carbon resistance increases the effective length

c=:i

of the operating air gap and may render the arrester useless.
Inspection of a large number of several kinds of arrester in use

From

F'jse

Box

*l

To Motor Circuit

\

i

OPEN CIRCUITS IN LIGHTNING ARRE.STERS.

PIPING A FEED-WATER HEATER.

showed many carbon rods broken,
some with and others without evidence of burning; numerous
for years without inspection

blow-out coils open circuited either in the coil, its leads or their
connection to the posts. Air gaps from 1/16 to yi in. Connections of the trolley and ground wires loose and burned, and in
some cases these wires cut, pulled loose or burned loose entirely. On many cars the path to and from the arrester had about
the same number of turns as the choke coil.
Henry Schlegel.
Brooklyn, X. Y.

PIPING A FEED-WATER HEATER.

The

closed

feed-water heater that was used in

a long time has

About

finally

been taken out and a

my

new one

plant for
installed.

ago the old heater leaked badly, and the engineer then in charge reported that a new one was required.
It
was not supplied at once, and when another man took charge
of the plant he claimed that the old heater was not worn out,
but only required packing to make it available for further use.
This was done, making the heater good for 15 years as above
mentioned.
He made an important change in the handling of
this heater, which went far towards securing its long life.
It
was formerly customary to close valves in the feed pipe line on
both sides of it at night and leave them closed until after the
«ngine was started on the following morning. The consequence
was that after standing all night water in the heater was much
cooler than during the day. When exhaust steam passed through
it in the morning the resulting heat caused the water to expand,
and as no outlet was provided the pressure rose to 180 lb. as
plainly shown by a gauge which he connected into the feed pipe.
After trying this experiment he always opeTied at least one
valve

IS years

in

the

feed pipe before starting the engine, consequently

«xcessive pressure was avoided.

It

is

always a good plan to

I

advocated the purchase of a double

was adopted.

It is

shown

and my plan
with inlet and out-

coil heater,

in the illustration,

pipes for the boiler feed on one side, and the same for the
wash room on the other. This enables the shop hands to get
hot water whenever the engine is running, witliout interfering
let

my
When

with

water
the

level.

new

heater came

we arranged matters

so as to in-

working day. As
the new heater was quite different from the old one, and was
to be located in a different place, the exhaust steam piping had
to be remodeled.
It was laid out and the several pieces cut to
what we supposed was correct lengths, on Saturday, but when
the work was nearly finished on Sunday I found that the piece
which must come up through the floor was too short. .A. new
nipple could not be secured that day and I was anxious to start
up the next morning therefore. I cut a thick wooden gasket,
and put it between the two flanges as shown below the heater.
Of course the studs were not long enough to allow the nuts to
go on, but by supporting the ell below the floor firmly with
wooden blocks and allowing the heater to rest on the wooden
gasket, it was held firmly in place, making a steam-tight joint
that answered the purpose well until another Sunday gave me a
stall

it

without shutting

down

the plant on a

;

chance to put

New York

in a

City.

longer nipple without shutting

down

the plant.

Charles Simpson.

PREVENTING DIRT FROM ENTERING A STEAM TRAP.

have several steam traps that are fitted with large bodies
into which dirt and scale coming from the inside of pipes and
radiators may lodge and remain until removed without doing
harm. It is easy to remove the bodies for inspection and cleaning, but two that were purchased recently are of different design, therefore if dirt gets into them it is difficult to remove it
I
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When
the

piping

these

traps

I

took

the

precaution

connections so that any dirt that might wash

to

arrange

down from

other parts of the system would be caught in a pocket, whence
This is plainly shown in the illusit could be easily removed.

where hot water resulting

tration

from the condensation of

Vol.

XLIX, No.
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A

thereby putting the four motors in parallel across the line.
ground toward the negative end of the field winding of either
the No. I or No. 3 motor will cut out the 2 and 4 motors in
series, but the car will start on i and 3, which gel a ground

through the

On

fault.

FIG. 2.

going to parallel the car will act as

if

TG

— PECtJLIAR MOTOR GROUND.

nothing were the matter, although the weakening of the field
of one motor by the fault will cause that motor to take a current
excess depending on how much of the winding is cut out by the
fault. The possibility of such a condition suggests the importance
of some test that will prevent a car from leaving the shop with
a field ground on the No. i motor of a two-motor equipment,
or the No. i or No. 3 motor of a four-motor equipment.

New York

Edw.^rd Chilton.

City.

AN
As only

in the plant of

PREVENTING DIRT FROM ENTERING A STEAM TRAP.

possible of

The by-pass
by the arrow.
through the angle valve, 3,
which is open, and goes to the pocket, 4, where it is discharged
The
against the tee shown, thus abruptly changing its course.
effect is to cause dirt to settle to the bottom while pure water
rises and goes to the trap, 5, only the skeleton of which is shown.
Steam

is

valve 2

is

returning

as

indicated

closed, therefore it flows

After using this device for several months on a system that
had already been used for three years, so that it was only reasonable to suppose that the internal surface of the pipes

was

clean,

took out the plug and found dirt packed in the bottom of the
pocket about 2 in. deep. There was enough of it to cause much
What the result would have
trouble had it gone into the trap.
I

been on a new heating system can easily be imagined.
Providence, R. I.
Charles Thomas.

PECULIAR MOTOR GROUND.
Ordinarily,

with two motors controlled by a series parallel

on the series notches is as in Fig.
I.
Here the current passes through one motor, then through
the other to the ground.
In passing from series to parallel
there take place changes effective in so modifying the connections
as to give an independent ground connection to the motor that
is electrically nearest to trolley and an independent trolley connection to the motor that is permanently connected to the ground
by grounding its field terminal to the motor frame
The parallel conmctions are indicated in Fig. 2.
A glance at Fig. i indicates that a ground toward the negative end of the No. i field,
as indicated by the dotted line g, will cut out part of that field,
and will also cut out the No. 2 motor; but the car will start
and operate on the series notches provided the ground fault
does not cut out too much of the field winding of No. l. thereby
leaving it with insufficient torque for starting.
Furthermore,
since the fault ground is located appro.ximately at the point -vhcre
the independent ground will be applied to motor No. i on

controller, the current path

"70^

the best

it

which

that

it

oil separator.

available

oil
I

am

is

used to lubricate the engine

in charge, I try to save as

much

as

be filtered and used over again. The
trough-shaped, thus catching all oil used

may

frame of the engine is
on the crank pin, wrist pin, guides and piston rod.
I connected a pipe into the lower part of this frame for the
purpose of conducting the oil into a square can set under the
floor.
This caught the oil, but it also received water that dripped
from the piston rod stuffing box, and this went to the bottom of
the can consequently, when I emptied it, only water came out,
as the oil had run over the top and disappeared.
As this was not satisfactory I put a pipe into the side near
the bottom, as illustrated, and continued it up nearly as high
Now, when water comes to the can it
as the top of the can.
goes to the bottom as before and when it rises high enough
some of it enters the pipe. After the pipe outlet is covered nothing but water enters it, therefore the oil remains in the can.
In due time oil floating on top of the water causes the latter to
run out of the pipe, and tliis will continue as long as the engine
;

is

in operation.

The

illustration

shows

oil

standing nearly

to

the

top

and

r-X^'^-^^'^-

^^^^'^'^

x-tt
PIG.

I.

— PKCULIAR

on, skparator.

MOTOR

(;ilf)UNI).

throwing the controller to parallel, on doing this apparently
both motors will work normally, but really one motor will hfl
taking more current than the other owing to the fault ground
cutting out

some

of the turns of

its

field

winding.

In the case

four-motor equipment, the car starts normally with two
motors in series and two in parallel, motors i and .T constituting
one pair of two in parallel and motors 2 and 4 the other pair.
On throwing to parallel the two pairs arc placed in p.Trallel,

of a

water going to waste. Obviously oil will not go out so long as
wafer alone reaches the pipe outlet, therefore as the supply i}
continued oil occupies more and more of tlie space. When about
one-half full of oil the can should be emptied before the oil line
descends to the outlet, or about once each month in my case.
When making this device care should be taken to keep the top
of the outlet pipe about 2 in. below the top of the can.
Jersey City, N.

J.

Wii.i.rs

Johnson.
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INSTALLATION OF COMPOUND-WOUND GENERATORS.

If the

My

attention has been called several times to mishaps in connecting direct-current machines for parallel operation which

were due to lack of thoroughness

One

almost every case.

in

ncessary. sometimes, to set up a new machine and connect and start it without the manufacturer's blue prints and

finds

it

directions,

and

in nearly every case

trouble will result.

If all the

unless due care

used,

is

machines are of the same make

51

machine builds up and

act properly, but are in the

as before.

It

will

it is

probability of trouble, but

less

if

I.

found that the series

coils

FIG. 4.

of different

makes

is

In the case of most generators the series winding

differential.

in the positive side

Upon

If

are in the right side but act differentially then some care must

Tl

always some uncertainty as to the actual conditions.
After a new machine has been assembled, all circuits run, the
brushes nicely fitted and the machine started, it may or may not
build up, and even if it did there is no indication that it is
right for connection in parallel with the other machines until
some tests have been made. Therefore, it pays to make sure
that one is right before proceeding.
The polaritj' of the other
machines and also of the bus-bars should be determined and
also whether the series coils are in the positive or the negative
side of the system and whether their action is cumulative or
is

coils

Switch

Fig.

is

found that the series

side of the system, this can

then be found that the series coils are in

the proper side of the system.

rrnr

there

is

be corrected by reversing the polarity of the poles by disconnecting the shunt circuit and connecting it for a moment to
bus-bars of proper polarity and then connecting them up again

Switch

there

it

wrong

starting a

and the action

new machine

connections for continuity,
usually done

is

to

is

cumulative.

after testing all circuits

if it fails

and

to build up, the first thing

reverse the shunt circuit connections and

be exercised in making the correction. As the relative positions of the shunt and of the series coils and terminal blocks

and connections are fixed by the design of the machine it is not
necessary to change them, since if everything else is right they
will be also.
If,

for instance, as in Fig. 2, the series coils are in the positive

but act differentially, the first thing to do is to reverse
the polarity of the poles as already explained, which will put
the series coils in the negative side, as in Fig. 4. and their
side,

still be differential.
Then on advancing or bringing
back the brushes, which is possible in some machines, or changing the brush leads to positions of opposite polarity and connecting up the shunt circuit and obtaining connections, as in
Fig. 3 which are the same as in Fig. 5, the machine will build

action will

up and the series coils
be cumulative.

will be in the right side

and

their action

will

•

Switch

FIG. 5.

FIG. 3.

the

machine builds

up.

But as to whether

in

any case

this

is

the right thing to do, even though effective, depends upon sub-

sequent

show
same

tests

which should always be made.
is correct and the series

that the polarity

side of the system as

chines; but

if

these

tests

those of the other machines and

I, then after a proper adjustment
can be thrown in parallel with the other manot the connections must be rearranged.

their action proper, as in Fig.

of the voltage

If

coils are in the

it

If it is found, as in Fig. 4, that the series coils are in the
negative side and act differentially, the polarity of the poles

need not be changed
but the correction made by advancing
or bringing back the brushes or changing the brush leads to
positions of opposite polarity, when upon reversing the shunt
field circuit and obtaining connections, as in Fig. 5. which are
;

the

same as those

positive side

and

in

Fig.

3,

the

series

coils

their action will be cumulative.

will

be

in

the

ELECTRICAL WORLD

52

It is

possible in

some belted machines to reverse the direction
same effects as advancing

of rotation and thereby obtain the

or bringing back the brushes or changing the brush leads to
positions of opposite polaritj-.
It is here assumed that the

machines are direct-connected and
fixed by that of the driving engine.

The

their

direction of rotation

the shunt strip
the

XLIX, No.

i.

enough and then the other spots were treated in the
same manner. The result was so successful that the saw was
easily drilled and countersunk at the annealed spots and the
be hot

screws

let

work was

in flush

with the side of the saw.

Greenwich, R.

E.\ST

This time the

finished without further trouble.
L. L.

I.

Arnold.

action of the series winding can be found by putting a

fair-sized, separate and constant load on the machine and disconnecting and connecting the shunt strip or short-circuiting
the series winding several times while at the same time noting
the indications of the voltmeter.
If the voltage rises when

series

Vol.

is

disconnected or the short-circuit around the

winding removed, the action

same conditions the voltage

Patchocue,

L.

falls

is

cumulative, and

the action

is

if

under

differential.

IGNITER INDICATOR FOR PRODUCER GAS ENGINES.

The producer gas engines

in

our plant have igniter panels

two magnet coils,
was the intention of the party installing them to use a
low-voitage incandescent lamp as an indicator
but our experience showed that this threw too much resistance on the
located at the four ends, each panel having

and

it

:

Henry Mulford.

I.

AXNEALING STEEL BY MEANS OF THE ELECTRIC

ARC.

have read the Practical Letters department of your paper
some time with a great deal of interest, and while your
correspondents have touched many phases of the business, I
have seen no communications pertaining to the use of electricity
in the machine shop, and in the hope of eliciting some good
I

for

"kinks" in this line

I

will describe a

little

home-made device

that has proved very useful to me.
I had a milling operation that required the use of a 4-in.
saw 1/16 in. thick very close to a projection on the work, so
Making a special arbor,
it could only be supported on one side.
I turned a shoulder 1/32 in. longer than the saw was thick and
soldered the saw in place but the heat of the solder made the
saw buckle and it would break loose after milling a few pieces.
Then I decided to anneal the center of the saw and fasten it
;

onto the end of the arbor with button head screws, and after
several attempts with the gasoline torch succeeded in cracking
the several saws on which the work was being done. Then I

began to experiment with the electric arc. An appliance had
already been fixed up for a different kind of job, consisting
of two pieces of arc light carbon connected up to our lighting

IGNITER INDICATOR FOR PRODUCER GAS ENGINES.

igniter system.

Different ideas

had been

tried

and some worked

determine
whether or not the two igniters were working or were grounded.
When the two points of the igniter touched, the lamp would
glow, and this should take place on each explosion stroke.
When the points were separated by the spring on the igniter
the lamp would be extinguished; but if the igniter was grounded
the lamp would glow continuously.
As it was quite important
to have some sort of indicating device to call the attention of
the attendant to tlie trouble when it occurred a lighted lamp
or some sound was the only safeguard. The following arrangement was finally placed in service: On top of the board was
placed a piece of wood, as shown between the two magnets,
and pivoted on this was a thin strip of spring nrass on each
end of which directly over the magnets v.-as sclicred a small
block of soft steel. Small bells were connected as shown and
the striker was pivoted and linked to the brass as indicated.
This part of the mechanism was made thin and vibrated very
When the circuit was closed by the igniter points
easily.
touching, the steel blocks were attracted by the magnet and
fairly

this

well,

the

object

movement caused
points

igniter

away

of

the

the

indicator

hammer

being to

to strike the bell.

When

the steel pieces in such

manner

hammer

as to cause the

to strike the other side of the bell, so that the bell

was kept

ringing as long as the igniter was working properly.
of a short-circuit or ground, however, the

ANNEALING SAW BV

the

were separated the sprMig brass would draw

In case

magnet would hold

the steel blocks and the bell would no longer ring, so that the
was immedialoly called to this con-

MF.AN.S OF ELFXTKIC AKC.

attention of the attendant

system, uhich was iio-volt direct current, with a buiik o( six

more could be put in circuit
be annealed were marked on

l6-cp lamps arranged ao one or
resistance.

First the spots to

voltage lamp for two reasons:

the

resistance

saw, which was then clamped by one edge to a small surface
f)nc of the carbon terminals was also clamped to the
plate
surface plate and turning on the current the other carbon was
held juvl far enough from the spot to he annealed to cause a

good

arc.

This was continued

until

the spot

was judged

This arrangement was better than that using the low-

dition.

for

to

in

it

did not

the igniter circuits, and

made

introduce so
a

much

brllrr indicator

was necessary to keep an eye on the lamp in order to
was working properly, whereas with the ringing arrangement this is not necessary as the attention of the attendant
since

see

is

if

it

it

attracted as long as he keeps within hearing distance.
Camiiriik-.e,

Mass.

W

\

""w.

January
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s,

sure there

may

S3

be in the e.m.f's of the different branches before

the current reaches the brushes and thus prevent the excess

AND ANSWERS.

QUESTIONS

Is there any reason why 14-carat gold could not be used with just as
E. & Cc.
good satisfaction for contacts as platinum?

an iridium-platinimi alloy, forms the
extreme rigidity and
hardness.
Pure gold is too soft, and the alloy is afifected by
nitric acid which is formed by the spark usually present when
Platinum, or

b-etter still,

best contact because of

the contact

its

of any stronger branch from flowing through the
brushes and so interfering with the commutation. It is safe to
assume that these were put on the winding of necessity and
that the machine therefore will not operate as well without as
with them.

current

indestructibility,

I have a school building to rewire which has seven bells in different
rooms, the bells being controlled by separate buttons.
It is desired to
ring all seven bells at once from a single push button and not interfere
with the separate control of each bell.
How can this be easily done?

E. J. N.

broken.

is

Run an
me

do a certain amount of work in the shape of
I
plans and specifications for wiring buildings for light and power.
would like to study the matter and prepare myself to do better work in
this line.
Is there anything in print giving special requirements of
specification writing whereby I may check up past work and make good
H. R. B.
in the future?
necessary for

It is

Read

to

the broken

utilizing

and use a common wire

pieces of arc

lamp car-

bons?

M.

E.

Grind the pieces to a fit and paste them together under presmixture of water glass and powdered carbon for
the purpose.
The resistance of the carbon is only slightly increased by this means and if properly done the joint will be

its

respec-

to connect the other contacts

of all the push buttons to the battery and the other contacts on
the bells are similarly connected to the battery.

separate control at a

and

special

minimum

push button

fitted

This will give
Provide a separate

expense.

with eight contacts arranged so

make

that a metal plunger will

Merrill's "Electric Lighting Specifications."

Are there any means of

tive bell

individual wire from each push button to

contact with

all

eight at once.

Connect each push button with a contact on the master button
and connect the common wire from the buttons to the battery
to the eighth contact. This requires only a few feet of wire in
addition to the special button, which may be easily made.

sure, using a

stronger than the rest of the rod.

Kindly enlighten me on the following; The smooth-croe drum armature of one of our generators having been removed from the machine
for the purpose of truing the commutator, was resting on the floor beside
the machine preparatory to being replaced.
An attendant carrying a
used machine oil in passing on his way to the oil filter stumbled
over a piece of shafting near by, spilling the contents of the pail over
the armature.
Before the latter could be moved a large amount of
oil had been absorbed from the floor as well as that which fell directly
pail of

me

Kindly advise

means of

if

is

it

possible

H. A. E.

electricity?

The ohmmeter has been

Two

metals in the ground by

locate

to

successfully used for this purpose.

ground and the resistance of the earth between them measured.
A metaliferous
vein has a low resistance as compared with that of dry earth,
and by moving one stake the direction of the vein may be acmetal stakes are driven well

the

in

curately located.

on

me

a

formula for a good commutator compound?
C.

A

drop of pure mineral

oil

rubbed over the surface of the

commutator or a touch of vaseline applied on a
cotton

cloth

all

is

that

is

M.

necessary.

piece of clean

One may

take

it

for

granted that the manufacturer has built a machine so that it
works sparklessly with the brushes applied, if it does not so
work compounds will not be liable to help matters any.

A

an alternating-current motor manufactured at a reasonable
which will start under full load under the following conditions:
paint mixing machine requires 60 hp to operate it and the machine

is

shut

Is

there

price

down

start this in

night with

at

the

the

mill

full

of

paint.

It

required to
O. C.

is

morninge

Polyphase induction motors are now operating under worse
is no question of their being able to
operate the paint mill in fact, for such work with paint dust
floating in the air this type of motor has advantages not possessed by any other motor.

understand that machine

oil,

that black with dirt,

especially

practically as

good

as

it

I

was before the accident?

L.

Will you please

me know the
Ihc lamps now

let

best

color

of electric

use have
flectors and are at the center and top of the desks.
for office purposes.

The

best

lamp

in

frosted

lamp
J.

to use for desk lighting in the

to

aluminum

use
re-

single dose of mineral oil

Can the single-phase, series-wound commutator motor and compensated
repulsion motor, the former having a compensating winding also, run
any speed independent of the frequency; that is, the speed is not
prescribed by the frequency as in the induction motor which cannot run
above synchronous speed. What motor would you reconmiend for alternating-current circuits that will give a large starting torque and variable
at

speed?

j^

a frosted-bulb incandescent lamp. The center of the desk is
not the best position for the lamp, however, as it is better to
have the source of illumination at the left to avoid reflection
or glare from the paper to the middle of the desk. For further
information on desk lighting see article on "The Lighting of
Desks," by Cravath and Lansingh, in the May issue.

is

I connected the lead of a direct-current armature into a commutator
The armature is lap wound. There arc 12 cross connections
of 96 bars.
in the commutator so when the cross connections arc all in there are
Of what use are these and
teven bars between the cross connectors.
C. P.
would the machine run without them?

The connectors mentioned
They serve to
connections.

are what are

known

as equalizer

equalize any difference

of pres-

Q^

Neglecting minor modifying effects which arc due mostly to
the short-circuit by the brush of a coil in which inactive c.ra.f.
is generated, it may be stated that the speed of a compensated
repulsion motor or of the compensated single-phase series motor
is independent of frequency.
The compensated repulsion motor

commutates almost perfectly

A. F.

way mentioned

C.

would not be liable to injure
seriously the armature of your machine, and after it has been
completely dried out the dirt may be blown away by an air blast.
The commutator is more likely to be damaged by tl;e oil than
the winding, since the oil lodging in the mica would carbonize
in time and thus shortrcircuit the segments.
Why not test out
the armature and commutator for faults? Possibly none exist.
•A.

conditions so that there
;

is

have not considered it advisable to
put the armature in place again until something has been done.
On
account of its size and the voltage for which it is wound, the cost of
rewinding will be quite heavy.
Could not the armature be allowed to
soak in something which would dissolve and remove the dirty oil and
then be allowed to absorb some insulating compound which would make
it

Will you please give

I

it.

injurious to the insulation so that

badly

when

the speed

compensated

series

is

very

at absolute

much

in

synchronism and sparks

excess of this value.

motor commutates

practically the

The

same

at

Either of these motors can run at a speed very much
in excess of synchronism
but for very high speeds the compensated series motor is preferable to the compensated repulsion

all

speeds.

;

motor.

It

may

be of interest to state that the compensated

repulsion motor draws a leading current
like

a condenser

at speeds

;

that

is

to say, acts

above synchronism, while the series

motor draws a component of lagging current at all speeds.
Either motor gives a very large torque at starting and its characteristics are similar to those of the direct-current series motor.

A

general recommendation as to the selection of an alternating-

current motor for vari.^blc-specd
selection will

work cannot be

given.

The

depend largely on the work which the motor will

be required to do.
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CENTRAL STATION SALE OF CURRENT
Good and Bad

Electric Signs.

Few

their purpose, that of biddnig lor publicity at night

Some

of the signs in

rich

they are so gorgeous and lavish in display, the
X^ot before the
light being seen for blocks.

newly

By Carmelita Beckwith.

from

fail in

afar.

glare

of

;

New York

City remind

me

of the

their

X'ew York have changed more in the last
its sky line.
The four-story building has
become twenty-four and everything architectural is equally altitudinous but the sky line I have in mind is not that which
greets the eye by day, but that which when darkness has fallen,
things

in

twenty-five years than

;

stands out anew in lines of fire.
Paris has been called the "city of light," but it lingers in
mediaeval gloom compared with Manhattan Island after busi-

New York

ness hours.

is but typical of that development in
which followed the evolution of the electric
sign, and we are going through a barbaric, transitional period.
We shall soon learn that all that glitters is not good. Any one
who looks at the "Great White Way" to-day must be at once
startled and dismayed at the extravagant misuse exhibited
there every night of one of God's greatest gifts to mankind.
At this moment there is a justifiable outcry all over the country
against the defacement of landscape and scenery by hideous
signs and advertisements.
Even legislation has been invoked
to check the outrage. It might well be asserted that the success
of the Pullman car system is due to the fact that so many
people travel at night to dodge the advertisements along the

electric

lines.

will
in

I

lighting

venture to predict that at an early date similar reforms

be insisted upon in our methods of electric sign advertising

At present

the cities.

it

is

all

in.

iinrcl.iled,

liant

one

ii({liiies'i

sifjn

and

diffcrinR

I

and

l-'j.soK.sr

111.

down
fi'>o<\

it

licvcs in them.
is

?,larc,

In

and business economy

electric liKhtiuK ni:inaKirs should he the

There arc so many signs—good and
that

chiefly in bril-

with a louder

taste

i.N

first

way."

to "blaze the

•Tnd

1-i.txiKlc Sii,.N

from another sign

in tryiiiK to

the long run scientific methods.
will prevail,

unsystematic, incoherent and

why

li.id— but

everybody he-

Electric signs arc the newest thing in the field,

possibly so

many

are crude and in a incisure

FIG.

I.

— THE

LATEST DISPLAY SIGN IN

NEW YORK

CITY.

passerby reaches the sign can he distinguish what it says. It
may be that this passerby is the only one the merchant wants
to catch, but
also

know

why

not

let

the pedestrian on the cross

the side streets,

New York Cmv

\

W

ii i.-iixr

am

i

n

l.w

\iri.K.

along the main tlioroiighfarcs of the metropolitan

One

streets

This applies especially to the signs on
which are designed to interest persons traveling

the story?

shilling

example

in

Now

^'ork City

is

the

city.

I-'leischman

It is such a glare of light
florist sign just off Fifth Avenue.
you cannot see what it is all about until you stand close to it.
This is surprising, too, in the rase of Mr. l-'lciscJiiiiaTi. for he
has had so much experience and success in allrirkiiig the public
No doubt his electric adviser is at fault, and that if he
eye.
uses 4-cp lamps, with a smaller sign, the result would be perfect.

—
January

On

s,
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cate people to erect signs that are artistic, fulfilling their pur-

deed.
Here in Greater New York, in fact, are several Chicagos and Denvers, Berlins and Dublins, which are likely to
be overlooked by the visitors and even by the unthinking resident on Central Park West.

pose during the day as well as at night. All the lamps in the
Strauss signs are placed under and shine through, perforated

amusing

the contrary,

tl'e

Forty-fourth Street,

De

artistic sign of the
is

Dietrich

This was made by Strauss

&

Company, who

Motor on

can be seen.
are trying to edu-

plainly legible as far as

it

screens, or colored glass.

Central station

power lamps,
energy; but

is

men may encourage

in their desire to

the use of large candle-

dispose of

all

possible electrical

there not another side to it? If a storekeeper finds

Electrical

signs

know

are so

generally accepted now, that

nineteen years ago, the

outside incandescent lighting ever

first

done

can use a 2 or 4-cp lamp in a sig^, thus saving energy, will he
not be more ready to adopt a sign. And in the aggregate increased use of signs, will not the expensive "peak" be reached
more quickly with large lamp units?

built for Thorley, the first electric sign installed in

The Studebaker

sign,

on the roof of that company's building on upper Broadway, is
one of the finest in New York City.
Eight-candle-power

"Downward" lamps are used, and because the letters are 10 ft.
high and are perched at a towering elevation in the sky, it is
perfect. But I am talking about the every-day man's sign, the
man who has but one little store and is obliged to comply with
the city law and not allow his sign to project over 4 ft. from
his store front. It is simply a question of proportion.
There are many problems in signs beyond the province of the
make another

but those go to

electrician,

To-day the
that of the Gold

story.

standard achievement in "set" electric signs is
Seal Champagne on Herald Square, New York City.
beautiful.
Everybody turns to look at it and admire.

It
It

is

v\rill

be a long time before it becomes an old story, even to New
Yorkers who see it every night. That. I believe, is the beginning of a new era in display signs.
Four-cp lamps of various shades are used, and the sheet iron frame in which the
lamps are set is painted to portray the green leaves and purple
grapes.

beauty cannot be gauged from a photograph or en-

Its

graving;

must be

it

seen.

The Gude Company

is

thanks of everybody, including members of the

receiving the

Mu-

critical

Art Society.
The longest and most striking electric sign in New York
the one illustrated stretches along the whole block between
Forty-third and Forty-fourth Streets at Times Square. Nearly
2,000 4-cp lamps are used in telling the city that the advertiser
believes in sweetness as well as light. His depots are all closed
nicipal

—

keep

at night, but the electric signs are attracting business to

his people all

A

busy next day.

good, strong dignified sign

that telling about

Garden

—

City Real Estate at the "bow" of the Flatiron Building for
in certain lights the building does look like a great big ship,
especially as

one

walking southward, down Fifth Avenue.

is

The Metropolitan Engineering Company
piece of work, because the story can be

and down Twenty-third

When

Street, Fifth

the store architecture fades

tion should

become

prides

itself

on

this

read for blocks up

coming

night, that of illumina-

just as effectively structural, and not be n

to

New York

are used in great lavishness

— say

from the West

—where

it

Mr. Thorley has been
flower store, and Mr. Gossler has

ever since over his

moved on

to conquer other worlds of electricity.

wonder

that more people who advertise on blank walls
do not follow the example of the New York Edison Company,
by having signs that are movable. In the early stages of construction the sign might be attached to the wall of the adjaI

new edifice advanced, the sign could
In this way, the story is ever before the public.
It is mere advertising suicide when a fine hand painting on a
broad expanse of wall is gradually submerged by the growing
construction of the new building. It is such a waste of golden
cent building; then as the

be moved.

opportunity,

for

the

of

sign,

necessity,

greatest three months, whereas
it

would be

"alive"

if

and fresh

special building in question

moved

is

a

for

only

at

lasts

the

movable sign were used
a

year.

Then

after

the

completed, the sign wholly or

any other location where building
In New York, which fortunately
never be finished and dead, such a sign could be in working

in part could be

to

operations were under way.
will

order indefinitely.

Some of the churches are adopting electric signs. Why
should not more of them bring their location and vocation to the
attention of the public?
Their doors are always open, ready
to swing inward, and this should be announced both day and
night.
A sign or illuminated bulletin board is especially inviting in their case, because many churches are hidden away in
the cross streets.
The magnificent new Grecian structure of
Dr. Parkhurst's church on Madison Square is tastefully lighted
inside and out.
The lighting behind the columns in front of
them into bold but soft relief, making the
Madison Square a perfect picture on misty evenOne can well believe looking at it that within is balm

the building brings
east side of
ings.

rest for the wear}',

lights

Of

on the

and

the pastor

is

throwing search-

to know everything about
everybody knows good publicity when he sees

I

repeat, that

many

of the signs in

own

ends by too
would sav more if thev shone
feat

if

course nobody yet pretends

electric signs, but
it,

even

police.

their

much

New York

City de-

self-advertisement.

They

less.

Electric

Cooking

at Grinnell,

Iowa.

Mr. O. K. Cole, manager of the Grinnell Electric
signs

they are disappointed in the

"Great White Way." They all assert that their own city makes
a much better showing. We allow that perhaps it does, but at
the same time I might draw attention to the fact that Broadway
There
is only a fragmentary part of our sign constellation.
is the great East Side, where many of our New Yorkers are
strangers, where even the smallest store boasts its "free sign,"
and every emporium or department store is fairly ablaze with
in Yiddish, Greek, Italian and in other commonplace
sig^ns

—

New York

using

New York

certainly proved a success, for

It

Avenue and Broadway.

on the

confusion of crossfire.
Visitors

Mr. P. G. Gossler, then a budding engineer,

in this city.

City.

and
is

is

that in 1887

that to advertise his wares at night as well as during the day he

Naturally, there are signs and signs.

it

Mr. Neumuller was told he could
not outline the arch of the outside doorway at the famous
"Hungaria" in Union Square. He knew it could be done,
and the lamps to-day are set in the same construction he built
to

dialects.

One Hundred and Twenty-fifth Street also rivals the Broadway centres a store there without a sign is almost the restful
exception. Then in the Bronx, which is all new, the electric
sign looms up in concentrated glory. Were it not for the blaze
;

of light from the big and numerous signs, Brooklyn streets, in
the throes of the new subway digging, would be desolate, in-

Company, reports

that the

&

Heating

company has connected and under

contract ten electric cooking outfits on separate meters.
of these have been in use for

some

time.

As

Half

stated in an article

on page 288 of the Electrical World of August 11, 1906, on
the work of this company, a rate of 4' j cents per kw-hour has
been made on heating and cooking service. Grinnell is a town
of about 5.000 population and has no gas plant.
It is a question whether it will ever need one if Mr. Cole keeps on pushing electric cooking as he has started. The rate of 4'2 cents
is, of course, down very close to cost of production plus distribution and fixed charges for a small station, but this rate
has been made on the theory that it is mainly non-peak business
and that it is much better to load up a plant with this kind
of business than to have it very lightly loaded during the day
with a big steam heating system to supply.
There are 215
electric irons in use in the town, of which 100 were introduced
during the past summer.

;
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Organization and Conduct of a New
Business Department, Suitable for Cen-

The

tral

Stations

in

Cities

of

50,000

are

some

of the points brought out in the paper

on the foregoing subject presented in competition for the Cooperative Electrical Development Association prize by Mr.
Fred D. Sampson.
The executive head of the "New Business" department will
be known as the sales manager. He should have direct supervision of the sales of electricity, the sales force and the advertising.
The sales force or solicitors should comprise young
men preferably with college educational training and of local

—

connections, the personal element being quite a potent

social

faaor

in the solicitation and promotion of business.
These
young men should understand the technical talking points of
the product they expect to sell
and
it's multiplicity of uses

—

—

the appro.ximate consumption of energy of electrical apparatus
that

may

be connected to the company's mains.

There are always

to be found in the cities of this class, young
with technical training who have been apprenticed to some
of the large manufacturing concerns, anxious to obtain the opportunity of furthering their experience by entering the service

men

Young men of this character
department, for the reason that

of a central station organization.

would prove invaluable
their

electrical

training

in this

would make them familiar from

In addition to the technical

sales

force, a

should be employed for the clerical work in the

young man

office.

Some

would be necessary in this position.
volume of correspondence a young woman

stenographic experience

With

the increasing

stenographer could be added.
The campaign should be opened with a direct appeal in the
form of a return postal card to every desirable householder.

Names

of such can be obtained in telephone and city directories,

—

both of which give

information
full address and occupation
through other sources. Thus a complete alphabetical arrangement of proposed customers is procured in the
simplest manner. Using a card system,* the name of each person with address, date and kind of literature mailed would be
filed alphabetically.
Sufficient information could be kept upon
this card to arrive at the exact status of each person addressed,
whether promising or not. This card for filing would be made
out simultaneously with the first edition of mail matter sent. In
this manner a complete record could be kept.
The sales manager and sales force would all familiarize themselves with the
mailing list. The city divided into districts could be canvassed
by the technical sales force directly following inquiries or at
difficult to get

regular intervals.

.Newspaper advertising is too costly to be used in addressing
it should be a non-partisan medium to secure the attention of the masses.
Properly carried out this form of adThe many forms of monthly bulletins
vertising is of the best.
or electric service booklets, illustrated, arc probably the nearest
approach to the ideal advertising that has been devised.
a class

;

worded and illustrated bulletins are more
commented upon when sent through the mail than any
other form of advertising; Ihcy arc really works of art. DisThese

attractively

generally

tributing by mail

is

a great advantage over the house to hou.se

or hand distribution, a
destination by this

much

method of

larger proportion reaching their
delivery.

The

bulletins also thus

escape association with the "patent medicine" and "fire sale"
literature.

Street

however,

car advertising has
it

not been

extensively exploited;

would doubtless prove an estimable addition

various systems of advertising inaugurated.
An innovation could be introduced whereby

all

unquestionable

financial
free,

responsibility

in

the

city

provided that they would carry

power and some heatand display them in a prominent location. This would be
of mutual benefit and limit the quantity of display apparatus
carried by the central station. It would not be irrelevant to rea line of electrical specialties for lighting,

mark that the less stock in direct competition with the electrical
contractor the central station carries, the more business it will
do with correspondingly

The

less

outlay.

new business department would
be in a measure dependent upon the urgency of the specific
duties of the staff of the

cases

requiring

The

attention.

its

routine

or regular

work

would comprise a consultation each morning with the sales
manager, discussion of unfinished business and planning of
future work. For the convenience of the assistants the business
and residence districts could be reduced to a map in sections
printed on public service cards shaded by the solicitor to represent territory covered each day with an epitome of results noted
on the reverse side. Thus the area canvassed at any specified
time could be ascertained at a glance. Upon the receipt of
inquiries by mail or otherwise, acknowledgement should be
made, stating time representative would call for interview.
this department should be placed upon a
commensurate with their worth and to the locality.
Commissions might be considered although the equity of
same is very questionable, unless solicitors were changed from
time to time to equalize the advantages of canvassing in power

employees of

All

salary basis,

;

districts.

the

start with the technical features of the subject; and, furthermore, with factory or shop experience they would be versed in
the actual construction and performance of all classes of electrical apparatus, filling the dual position of salesman and engi-

neer.

of

would be furnished energy

i.

ing,

Population and Under.
The following

tractors

XLIX, No.

Vol.

to the

electrical con-

and

Sale

Handling

Domestic

of

Electric

Appliances.
At

a meeting of the Association of Electric Lighting Engi-

New England, held in Boston, Nov. 21, Mr. J. E.
Davidson, general manager of the Consolidated Lighting Company of Montpelier, Vt., presented a paper with the above title,
in which the subject was treated from the standpoint of a community having a population of from five to twenty thousand.
An abstract of the paper is printed below.
neers of

The
as a

manager who

central station

munity he serves
step, to

first

in

desires to interest the

domestic electric appliances

is

com-

advised,

take care that both he and his subordinates

are thoroughly familiar with

all the different devices and their
and arc equally well posted as to the cost of
operation of the same, separately and in combination.
The
mere knowledge that such articles as culinary utensils, heating

component

parts,

pads, cigar lighters, curling iron

heaters,

etc.,

etc.,

are being

manufactured and put upon the market is not enough he must
know all about them, the bad points as well as the good ones
how they compare in cleanliness, adaptability, reliability, efficiency, durability, safely and economy, with competing appliances, where alcohol is the heating element and, in the case of
the electric kitchen, comparing it with the gas stove, or the
;

;

use of coal or

room,

Hylo

wood

healing pad,
in

for fuel.

Have an

vibrator,

curling iron

air heater in the bath-

and long distance

the bedroom, a cigar lighter in the den; have a motor-

sewing machine and washing machine and last, but
most important, an electric kitchen outfit. The manager of a
central station should be quoted as authority on this subject,
throughout the locality with which he is coimected, from his
driven

;

actual experience, so that the appliances

may

be placed with the

guarantee of his actual knowledge regarding thcni.

There

no question whatsoever but what the electric kitchen
and together with the flatiron it makes an
excellent load for the lighting company.
All realize how hard
in the noon hour gap, and it looks as though we
it is to fill
were going to be helped out right here. In placing the electric
cooking appliances, at the start, it is going to bo a rrpclition of
the gas stove proposition; the buyers will be families who are
well-to-do.
This class of people, as a rule, have their noonday meal at twelve-thirty or onr o'clock, thus giving us a load
has

is

come

to stay,
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when our

of from one to three kilowatts at a time

And

least value.

it

current

of

is

more elaborate on these days, and the consumption, therefor, greater than usual, at a time when practically everything else is shut down.
The only drawback is the
cooking of the evening meal during the winter months, when
lighting peak this is not such a rosy situa-

we have our heavy

;

tion.

Among

the appliances for the electric kitchen are the gridiron

and toast; the

which cannot be equaled
any of

broiler,

new one

And

helps out doubly on Sundays and holidays,

the meals being

for pancakes

a

57

soon take

will

best of

all, its

means of cooking.

place

its

— "the

current w-as shut off."

cleanliness in comparison with any other

There

is

no smoke, you can keep the

finish

There
are no ashes to take care of. This certainly saves lots of wear
and tear on the nervous system, for is there anything more
irritating than to be the ash man? There is no stove to black
every day, and you have no idea how far this will go in keeping
the maid good natured.
of the kitchen just as fresh as that of the living room.

The

way

best

to accomplish the sale of single appliances to

for cooking steaks or fowl, without burning, or losing

any number

the delicate juices, which are caught in a dish placed at the

either in initial or maintenance cost,

end of the broiler; the oven, which, having a perfectly even
heat, gives unparalleled results for the baking of pastry and
the roasting of meats the cereal cooker, which undoubtedly is
the most useful of any of the utensils, on account of its adaptability, as it can be utilized for steaming eggs, cooking cereals
and vegetables, steaming puddings, etc.. etc. The waffle iron
also fills its requirements to a nicety.
On the disc stoves any
dish can be heated that would ordinarily be placed on the lid
of a coal stove or over the burner of a gas range.

paign.

Every lighting company should have at least one electric
kitchen, connected with it, where records are accurately kept,
in diary form, on the cost of different kinds of meals, for

from the electric coffee percolator; or waffles,
which can be easily and quickly made od the waffle iron, and
are inexpensive so that everybody who comes in can be invited

families of various sizes, the cost per person per day, the total

to

;

cost per

there

is

month at different rates per kw-hour, etc., etc. If
more than one in company using a kitchen outfit, by

comparing notes, you can accumulate data that will be of the
Employees should be encouraged to use the
appliances, and they will be twice as enthusiastic when it coraes
greatest value.

making

to soliciting or

a sale.

The coming spring will
and from that time rapid
stallation.
Mr. Davidson

find the culinary utensils perfected,

strides should be
states

that

it

made

in their in-

has been his practical

experience, that in order to get satisfactory results, a rate of 4
or 5c per kw-hour will have to be given, preferably the former,

and even in some rare instances a rate as low as 3c. Otherwise, you cannot hope to compete with the rates usually allowed for fuel gas. The question What does it cost? is a very
broad one, and can only be answered when it is determined
how many there are in the family, their style of living, and
above all, is the cook careful. In cooking by electricity, the
cook is like the fireman in the boiler room the whole thing
when it comes to cost. You may say the same thing is true

—

with gas, but

isn't.

it

Current

is

are not in use, just because there

left
is

on appliances when they
no wasted blaze to prick

and again, "high" or "medium" heat will be
when perhaps low heat would do just as
well.
Therefore the manipulator must keep her eyes on the
indicating switch and use common sense, just as the fireman
must watch his fires, drafts and gauges. The consumption per
person per day or per month is bound to be a curve dependent
entirely upon the above mentioned conditions.
Mr. Davidson's
their consciences

;

used for long periods

experience in cooking by electricity altogether since
for a family of three or four, living as

agers have

that the consumption

we

May

ist,

mankw-hour per

central station

about i
person per day, or thirty kw-hours per person per month. As
to baked beans New England will lose its national reputation
for this dish, if they are cooked by electricity.
An oven running for ten hours at medium heat consumes 1,000 watts, and
as some cooks urge that twenty-four hours' baking is necessary
to,

is

is

would be an expensive luxury.
Some of the most convincing arguments to use to a prospective purchaser of an electric kitchen outfit are as follows:
for their perfection, I fear they

First, that

by

its

use and only by

the kitchen remains the

same

its

use, the temperature of

as that of the rest of the house.

Second, the economy of space, as the table on which the
up very little room, and can be utilized for
other purposes when cooking is not in progress.
utensils set takes

Third, the rapidity with which a meal can be prepared. No
coaxing of fires, just turn on the current. When dinner is
late, the old excuse "the fire went out" won't go, but I suppose

choose some article that

to

is

and

is

not expensive,

start a vigorous

First, advertise, in the local papers,

cam-

with electric signs,

by means of pamphlets and bulletins, and, if the right chance
turns up, with some novelty ad. Next, whether your campaign
be on flat irons, heating pads, sewing machine motors, culinary
utensils, or something else, there should be a neat and attrac-

your show windows, and in your office or display
room, such a demonstration as will convince the public of the
merits of the article. In demonstrating the heating devices, it
is always a good plan to have something cooked
for instance,
tive display in

;

serve

coffee

;

have something to

eat.

and demonstrating have thoroughly
aroused the interest of the community in the article in question, the next move is to get it into your customers' hands.
Competent solicitors should have this in charge, and every
After

advertising

the

scribed,

customer visited.
and before leaving,

pliance

is

The

residence

device should be fully deshould be properly connected and
tested, to make sure that everything is all right.
In the case
of the flat iron a thirty days' trial is usually given, but with
other appliances ten days should be sufficient. In about a week
therefore, the solicitor should again call, to ascertain if the apthis
its

working

way you can

good

to the

it

housewife's entire satisfaction.

In

whether it is being allowed to prove
and if not, perhaps a further effort will

find out

qualities or not,

and final purchase. When the ten days are
makes his final round, and either takes the
device or its equivalent in cash. If the device is retained, complaints must be carefully followed up, and repairs made when
accomplish
up,

its

We

necessary.

very

trial

the solicitor

little

The

have found, however, that the appliances need

attention after they are once properly installed.

of course, gives the best results, as a cammore generally known than the other appliances.
makes a fine starting wedge. Then, gradually

iron,

flat

paigner, as

it is

Therefore,

it

work into, say, pint or quart water heaters, pancake griddles,
or maybe an electric pad. Don't burden the customer, but get
a few appliances into use, so that their

many advantages may

by little more interest is awakened, sewing
machine and washing machine motors are inquired about, and,
finally, you have brought about a situation parallel to that of
electric lighting, "Once used, always used."
be noted, and

Don't

little

forget

eliminate the

to

tell

the

customer that

minimum charge bugbear

electric

appliances

entirely or to a great

most during the period when a
minimum, and the
consumers think they are paying for something which they
extent, as they arc used the

certain percent of the bills don't reach the

haven't had.

There is no question but that the right aim is to get the customers already on our lines to use more electricity. This is
far better than a new customer, as it eliminates the cost of
connecting, in the way of labor, line material, transformer and
meter, and additional office cost, in keeping of books, records
and the reading of meters, and best of all, you don't get transformer and other losses, and thus increase the load factor of
your whole plant.
The electric vibrator is becoming very popular in the household, now that most of the makes are past the experimental
There is no question of their superiority to hand masstage.
sage, and many will be sold for use in the bedroom or bath-
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The heating pad has innumerable advantages over

room.

hot water bag.

It is so light, so flexible, it

won't leak

the

the tem-

;

is always uniform, and it is perfectly sanitary, as the
eiderdown cover can easily be removed and washed.

perature

A

quarter or half horse power motor, properly installed, for
running a washing machine, or perhaps a small ice cream
In
freezer, is a welcome adjunct to a residence equipment.
these days of scarcity of domestic help, there is nothing that
will solve the washing problem like a motor back of the washing machine. It will get help when apparently there is none
in sight.
A sewing machine motor is almost a necessity, as it
is a well-known fact that running a sewing machine for any
length of time is injurious to the health. By means of a motor,
too, twice the work can be accomplished in a given time.

One of the latest inventions is a corn popper, of ordinary
made with a short handle, and run on two rubber rollers,

size,

which will pop the first batch of corn in nine minutes and the
second in four or five. There is also in use, I understand, a
Dental sterilizers are quick
combination folding wash basin.
heating devices, much appreciated by the dentists.

The

Vol.

XLIX, No.

i.

Don't add a piece of flexible cord to another if too short. Get
an entirely new cord.
Don't take any chances with electric wires. Have the work
done well and let it alone.
Don't try to cheat the city, the electric company or the wireman and your wires will be absolutely safe and harmless.

Advertising Rivalry
The gas company

at

Sheboygan.

Sheboygan, Wis., has an advertising
curtain, adjoining which is a space
allotted to the Sheboygan Light, Power & Railway Company.
One evening the gas company came out with the picture of a
prisoner in stripes chained, with the inscription, "Don't Stick
to Old Ideas.
Use Gas." The next time the advertisement
appeared the electric light company's space adjoining bore an
enormous hand pointing at the gas advertisement with the remark, "Don't Go to Prison. Use Electricity.''
space on the Opera

at

House

heater manufacturers must be complimented on the neat-

ness and lightness that the heaters have been worked

down

Testing Meters

to.

A

at Peoria.

thousand watt heater can be easily carried about by anyone.
Some sort of handle might be attached to the top of the heat-

ers, as

hot.

now

It

it

is

quite impossible to

must be borne

used intermittently
heating, even

if

;

are

mind

that these heaters can only be

folly to

advocate their sale for general
as low as one cent per

in

it is

move them when they

the energy

was sold

kilowatt-hour.

The atmosphere

at this time

ness

is

beginning to get

seems

Now

ideas of standardization.

its

get together on this point.

growth, the manufacturers should
It is extremely annoying to find,

upon taking an appliance from one room

to another, that the

plug that was used in the dining room will not
in

the bedroom, and so on.

respect,

if

permeated with

to be well

that the electric heating busi-

fit

the receptacle

There must be uniformity

in this

the heating appliances are ever to have the place

to.
The makers must co-operate in the way of
and plugs.
If there is no display room, a display of heating appliances
should be arranged in some corner of the office, with plenty
of pamphlets and bulletins near at hand, so that when people
come in to pay their bill or on some other business their attention may be attracted to the devices and an opportunity furnished for a little talk on the subject and to provide them

they are entitled
receptacles

with pamphlets, containing descriptions of the articles. Appliances should be sold as near actual cost as possible. Sacrifices
have to be made in every good cause, and surely there is no
better one for central
field

station

managers than

to

broaden the

for the disposal of electric current.

Dont's

in Electric Lighting.

In a letter appearing in the Chicago Daily News, signed by
Ernest Filer, the following advice is given to users of the
electric light:

Don't
stand

let

the office

make changes

the very thing they

boy or any one
in electric

ought

else

wiring or

who docs not underThey may do

lamp for a shade. You might
go home and forget it and n fire miuht be started from the heat.
iUr a glas» or metal shade. That is what they are for.
Don't let a socket on a fixture hang loose. Have it repaired.
Otherwise it may cause trouble where least expected.
a

by running flexible wires over boxes,
Have permanent wires installed.
These flexible wires used this way are dangerous.

and info

Company
It

has a very well-equipped
keeps in stock all of the

ordinary portable testing instruments needed in the work of
the company and in addition a Westinghouse standard precision
wattmeter and ammeter. The latter instruments are kept in an
iron safe in the company's meter-testing room.
practice of the

company

It

is

not the

meters for the
provided with a

to bring in customers'

ordinary checking up.
The meter tester is
bank of lamps with which he can load the meter when testing
it on the customer's premises.
A very compact lamp lank is
secured by the use of cylindrical or bunghole lamps. The old
practice of using indicating wattmeter and stop watch in checking-up consumers' meters in place is being superseded by the
use of a General Electric master recording wattmeter, which is
a recent type of instrument put up in a portable carrying case
having a dial indicating revolutions of the meter shaft.
A
card carried with the instrument gives the watthours for a given number of revolutions and also the watthours for a given number of revolutions on the various types
of meters on the company's lines. Since this master meter gives
directly without the use of a stop watch or indicating instrument the niimber of watt-hours used during a test, it saves the
necessity of sending out two men together to test meters. One
man with this instrument now tests from 12 to 13 meters per
day, while formerly when an indicating wattmeter and stop
watch were used two men together would test about 20 per
day. The outfit carried by the two men required a wagon. The
master meter and lamp bank can be carried on a street car by
one man. It is also considered less annoyance to customers to
have one man go in to make a meter test than to have two
men. Commutator meters arc tested at least once a year and
sometimes oftcner if in a bad location or if registering a largo
amount of energy. The company's experience seems to indicate that testing of induction types of meters is not necessary
so often as once a year.
calibration

not.

Don't wrap paper around

Don't try to save a

Electric

meter testing department.

lights.

Don't pull a lamp hung by flexible cord to one side with a
wire and then fasten to a gas pipe. I have seen a wire become
red hot in this manner. If the lamp hung by a cord must be
pulled over use a string.

partitions,

The Peoria Gas &
electric

little

closets.

Cooling an Ice Box Without

Ice.

customer of the Jancsville Electric Company, Janesville,
upon a clever scheme for cooling his ice box
duriiiK the winter, which may prove of interest to readers.
He
has a grocery and meat market. To keep his ice box cohl without ice in the winter, he has run from the ice box a tin furnace
pipe to the outride of the building and h.is a fan at one end to
direct the cold air from the outside into the ice box.
In this
way he is enabled to keep his ice box cold all winter without
any expense for ice.
.'\

Wis., has hit
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possible to clog up the department

mechanism with it to an
extent that half the time of the staff is spent in making and
seeking useless records.
note of warning should be raised

"Business Getting

Methods.

A

against so-called "system devisers"

We
The

report

following

the

from our English contemporary,

which recently has displayed considerable incommercial methods:
The meter is a constant source of attraction and might be
used to remind the customer that something more can be done
with electrical energy than the lighting of lamps? Why not
provide a small brass frame into which a card might be dropped
by the meter reader each time he calls? The lie-on-yourstomach-and-hold-a-match-at-arm's-length locsation for the meter
would not be conducive to this form of publicity, we know,
but in many sbops in which the meter board is always in sight
This is just a suggestion to be
it would answer the purpose.
acted upon where meter positions will justify it.
Electrician,

terest in the subject of central station

meter book or card. Why is this left
might convey much in a few words concerning the advantages of electrical apparatus? A little more spent
on the printing of these accessories would keep the department
Without reducing the sale of electrical
constantly "talking."
energ}' to the level of the methods adopted by grocers and
other tradesmen, the station engineer might do worse than give
away a good almanac at the year's end to his best consumers.

Then

there

is

the

speechless

when

There

limitless

is

it

scope

making the design of

for

appropriate, and the station will be assured of

at

any desired

design

may

cost,

and

gift

The almanac can be procured

for the next 12 months.

licity

his

effective pub-

for even a small outlay a very suitable

be obtained.

If the engineer

any doubt as

in

is

the right course to adopt in this matter,

him

let

to

set aside the

he can spend, and obtain estimates and samples
The wording on the almanac should preto cover that sum.
sent no difficulty, and if an ornamental border is required for

amount he

feels

the illustrated matter

who

can usually be prepared by the printer,
will usually have, or can easily obtain, special material or
it

a selection of designs for this class of work.
In other directions publicity can be secured, such as by
of small pocket novelties shaped like the
electric

service.

A

lamp

bulb,

for

common

instance,

in

means

articles

of

aluminum or

with the name of the station and rates for energy on
one side and a calendar on the other. An electric motor is
a suitable and novel form for making in miniature, and can be
made up so as to form a perpetual calendar by revolving the
armature.
Then there is always the well-known and very
popular glass paperweight with an electrical design glued on the
base, the always useful blotting pad, and the ever-ready "Memoranda Remembrancer."
celluloid,

These are but a few more

of the

means

does this bring business? Is there not rather too much of this
kind of thing in commercial circles nowadays? We are getting

Station engineers must beware of too

we

really

have no

come

or as

commercial engineers makes no difference.

but an imperfect knowledge of the requirements to

far better to

commission the services of a good engineer with

some commercial knowledge to develop the business side of the
undertaking. Such a man will want no assistance at all at the
outset, and would scorn the very often useless impedimenta of
and labor-saving systems. When he finds the
for him he will consider the question of offices
and a certain amount of "organized method." Many of the
schemes have involved heavy outlay and constant attention to
keep in working order. It is folly to hamper the undertaking
with clumsy centralized systems, when the class of work requires something entirely opposite. The details which a commercial engineer needs to have at command are better rendered available by himself than by a clerical staff which can
be only equally efficient after personal training by the engineer.
The work is too specialized to require elaborate treatment by
non-competents, and a good man can always get business without complications of system and over-interference from a censo-called time

work too much

department.

tral

Good use is being made of local exhibitions, which remain
open a week or two in a district. These displays of electrical
apparatus unquestionably help to make these goods better
known, but they do not always carry conviction. An attractive
lecture will correct the deficiency and impress the value of
electrical energy in a more impressive and lasting way.
The
cannot always understand the literature distributed at
and this is particularly the case with those visitors
who ha/e not used electrical energy at all.
Propaganda work of this kind is very necessary to the popupublic

exhibitions,

larizing of the electric service,

and

carried out by judicious lecturing.

system.

It

is

can only be effectively

it

There

is an abundance of
Only a smart lecturer is required,
who knows his subject and can "handle" an audience, and a
modern lantern with which good pictures can be projected on
to a large screen.
Booklets can be distributed at the close, and
a few instructive electrical manuals might be on sale.
Admission should be free.
If tickets were issued, application for

work upon.

material to

these could be invited by advertisement or circular. This list
of applications could be supplemented by another list prepared
at the lecture hall,
lists

and would well repay the cost of the lecture,
would be an accurate index to those in the

district interested, or likely to

be interested, in the uses of elec-

trical energj-.

The Denver

" Electro-Shino " Parlors.

There was recently opened up
establishment operated
polishers

in

Denver

entirely by electricity.

are provided driven by compressed

pressed air

a

shoe-shining

Several rotary
air.

The com-

supplied by a compressor driven by a 3-hp electric motor, which maintains 100 lbs. pressure and furnishes air
is

to operate four rotary polishers in ordinary work.
rotary polishers are verj- simple in construction and consimply of a jet of air working against a wheel. Compressed

sufficient

The
sist

is also used for brushing clothes, an ordinary brush being
used with a jet of air blowing through it. Another novel feature of the establishment is the device for creasing customers'

air

This consists of a pair of electrically heated
which are pushed along the crease after it has been
slightly moistened.
Customers can have coats pressed with an
electric iron while they are having their shoes polished.
Mr.
L. F. La Mar. proprietor of the establishment, is the designer
trousers.

tongs

of the various appliances mentioned.

much

for publicity departments.

as representatives of business organiza-

be met, and can only advise on the application of certain "methods" to the peculiar needs of the case. The engineer will do

—

filed" that

firms

They have

at the disposal of

Half an hour's thought
will bring to mind a dozen other little ways in which the commonest accessories of the system can be turned to good account, and what is most important at comparatively small
expense. Now that publicity departments are being organized
for central stations much is being written about the "systems"
which should be adopted to smooth out the supposed difficulties
confronting those responsible for their conduct. There have
been advocates for the establishment of elaborate departmental
schemes to bring customers on to the mains. A commercial
engineer, a few assistants, one or two stenographers and numerous canvassers are to comprise the staff of the new department,
and complicated "clerical machinery" is to be installed, presumably to represent that all-saving term "organization." At
first blush this looks very businesslike and convincing.
Half
a dozen good offices furnished with "system" cabinets, revolving chairs, roll-top desks and daintily carpeted, make a brave
show, and it is pleasant to hear the click of the typewriters; but

so "card indexed" and "vertical
time to attend to business.

tion

these

because these

the engineer for advertising the service.

—

Whether

He

claims that the rotary

pneumatic polishers have an advantage over direct-driven

elec-

;

:
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polishers in that there

trie

is

no danger of burning the shoe

much pressure. The pneumatic polmuch pressure is applied. The electro-

the bootblack applies too

if

down

isher will slow

if

shino parlors are located at iiii 17th Street, which
cipal street leading to the Union Depot.

the prin-

is

XLIX, No.

Vol.

whom we

not assume that the consumer to

i.

are appealing

is

uneducated or ignorant let us remember that the public whom
we wish to interest by our circulars and advertising are not the
residents of the slums.
The people who can be persuaded to
use electric light, heat or power are, as a rule, able to understand English let us stick to it and say what we have to say
;

;

and

forcefully

Children

as Solicitors.

The Chicago central station companies are offering a set of
premiums to bojs who secure new customers for the company.
By securing new customers is meant getting the prospective
customer to

cannot be forceful and interesting without resorting
to slang it is his fault, not the fault of the English language
and such a man should not presume to advise others in the
matter of "What to say and how to say it."
New York, N. Y.
C. S. Mann.

out an order blank so that a regular solicitor

fill

company can

of the

and have the usual contract signed.

call

Experience With Tantalum Lamps.

Upon

the connection of this customer to service the boy who
secured him is sent a premium order redeemable at the adver-

department

tising

company's general

at the

The

offices.

pre-

miums

To

the Editors of Electrical IVorld:

Sirs

—As

consist of toy electric motors in different forms, one being a motor alone, another a motor driving a small line shaft,

interest to

another geared to a hoist and an electric

below

been used very

interestingly.

man

If a

Children have

car.

some other

eflfectively as solicitors in

:

our experience with tantalum lamps may be of
your central station readers, I give a synopsis of it

we have

Since September

cities.

iio-volt arc lamps

Letters to the Editors.

total

the Editors of Electrical

Sirs

:

—

1

the central

trical

station

me from

gratulate you upon the excellent

manner
At the same

has handled this matter.

World

as a

in

interest,

the

Elec-

mediums which have come

time to time during the past year.

to use the Electrical

in

want

I

which your journal
wishing

time, without

medium

to

to con-

for criticising others,

want to register a protest against the undignified character of
some of the suggestions I have received from other sources.

I

Surely business can be obtained without resorting to slang

Yet such expressions as "Ginger talks to soliciand vulgarity
tors," "The Public is from Missouri" and "Get Down to Brass
Tacks" bristle all over some of your esteemed contemporaries.
No one would voluntarily send out as a canvasser a man
!

who

talked like a race-track tout or a stable-boy.

Yet, that

some of the articles
addressed to the central station manager and in some of the
advertisements suggested as desirable for him to send to his
i«

the character of the language used in

prospective customers.

As
and

man I resent the
make me understand him or

idea that one has to

a central station

be vulgar to

arouse

to

my

interest,

presume one or both of those objects arc aimed

I

at

by

us have

1-ct

good

stuflf

now on our

flat to meter rate, and insisted that
tantalum lamps could be used only on meter. Nearly all of
the forty places were formerly on flat rate and are now on meter,
and those who are using tantalum lamps are the best satisfied

customers we have ever had. We find that a cluster of six of
these lamps will take the place of and be more satisfactory
Our renewals average this
than, a 550 or 6oo-watt arc lamp.
time of year about six lamps per day, or about 2 cents per
charge only i cent per kw-hour for renewals,

kw-hour.

We

which is too cheap, and I would advise a charge oi I'A cent.
We send a boy around each morning to make the renewals, and
find we can use a certain number of the lamps again by uniting
the filaments.

renewals ourselves we prevent the use of
rate sockets, of which we have a few left.
Up to the present time we have not increased our revenue by
the use of these lamps, but it has fallen behind very little if
any. We have obtained customers with this lamp, that we had

Ry making

the

these lamps in

fiat

made the electric light
more new business in
have been so busy making
disposed to encourage new

not been able to get before. They have
much more popular and there is much

We

sight on account of their use.

the changes that

we have

business as yet.

There has

not

felt

also

been

difficulty

in

keeping a

supply of tantalum lamps.

the writer of such rubbish.
plain English, not copied

such places

is

gradually to change from

business-getting suggestions

various other

in

about 700. One result has been to arrest the spread
of the use of gasoline, which had become a serious menace
during the summer, and four users of gasoline have returned as
customers through the use of these lamps. We have been trying

World:

have been following, with a good deal of

World and

city, in

number of tantalum lamps

system

Central Station Business Getting.
To

placed these lamps in forty of the

many instances displacing S-amp.,
with clusters of six tantalum lamps. The

business places of this

to send

out,

let

it

from Ade's Fables

be put in good
in

Slang;

let

us

Merrill, Wis,
Secretary Merrill Railway

E. S. King,

&

Lighting Company.

DIGEST OF CURRENT ELECTRICAL LITERATURE
New

Lamps and [AKhting.
— An article on new electric

Special Lamps.

lamps.

The

first gives a review of the development of the Ncrnst
and osmium lamps, and then speaks of the mercury vapor
lamp and especially of its modifications for the production of

author

ultra

violet

light,

using globes

(pccial glass composition.

cither

The spectrum

of
of

fused
llic

quartz or of

new glass comwave length

spectrum are here excluded. In photography the special mer(Uviol) and Heraeus (quartz) are excellently adapated for exposures and printing by artificial light
in nortliern climates with their short and dark winter days. These
cury lamps of Schott

lamps

will also be of

importance for the textile industry

ing the fastness to light of different dycstuffs.
fluorescent lamp, constructed by Schott,

is

The

in test-

so-called

merely a variation

lamp, in which a larger portion

of the long

position called the "Uviol" of Schott attains the

of the Uviol

of 253 lilt, which is quite sufficient, in fact, perfect, for medical
purposes, because rays of very short lengths can be neglected
on account of their very small power of penetration. The visi-

wave rays arc suppressed and removed; it burns, therefore,
somewhat dully; whilst the exterior and the attendance is the
same as for other lamps. In the light of this lamp everything
Whilst the lamp itself burns comappears pale and unreal.

ble part of the spectrum extends only from 579 to 405 /i/x, and
a long range of chemical rays two-thirds of the length of the

paratively

dull,

it

produces

in

its

still

surroundinRs

widi-^prcad

—
5,
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fluorescence on different substances,
fluorescein

and uranium

glaSs,

so

rhodamine,
such substances give

for instance,

that

more illumination than the lamp itself. Vaseline, lanoline,
and the human skin also exhibit a peculiar play of color.

soap,

Since in the latter case changes in the skin imperceptible by
daylight become visible, the Uviol lamp is an inestimable me-

dium not only

and pathological purposes, but
refers to the tantalum lamp
Halske intend to manufacture tools

for therapeutic

also for diagnosis.

The author then

and states that Siemens &
and other articles out of tantalum alloys. The tantalum pen
is said to have a great resistance against chemicals, to be much
harder and more elastic than the steel pen, and on account of
It exceeds
this hardness and elasticity, to be indestructible.
in elasticity the well-known gold nib of the fountain pen, and
so these two kinds of writing pens will soon be supplanted, if
The
metallic tantalum can be made at an acceptable price.
Engineer, (London), Dec. 7.
Calculations of Illumination. Bloch. For street lighting

—

—

the author has formally

the use of the
1.5

mean

hori-

meters above ground

em-

as an indication of the quality of the street-lighting system

He

mean

states that for interior lighting the

horizontal

may

be used to advantage in exactly the same
way. In order to facilitate the introduction of this conception
into commercial use, the author formerly described a simple
illumination

method of determining

mean

the

horizontal

illumination

by

method is not
quite as convenient as a purely arithmetical method he has
worked out a method of the latter kind and instead of his
graphical means.

Since, however, a graphical

former curves and diagrams he now gives numerical tables for
determining illumination. These tables refer to the most important sources of light used in practice. The paper is to be
concluded. Elek. Zeit., Dec. 6.

Condenser.

— An

illustrated

description

The main

of

a

feature

new
is

jet

con-

the use of

c

;

;

—

Dec.

them

cone and allowing tliem to expand in the
divergent cone, where the velocity is checked and the pressure
increased so that the whole is discharged against the pressure
of the atmosphere. In the left-hand diagram of Fig. 1 a simple
into the convergent

7.

Gas Analysis

in

Steam

Plants.

— Kershaw. — A

continuation

of his long illustrated serial.

In the present installment the
author deals with the use of continuous and recording gastesting apparatus.
He explains how to make the connections

between the testing instruments and the flues and describes the
following automatic testing and recording instruments: Ados
recorder, Uehling gas composimeter, the Arndt econometer or
gas balance, the Krell recorder, and the Haber-Loewe carbon
dioxide testing apparatus. Lond. Elec, Dec. 7.

Gas for Power.

—
— Schoettler.—The

conclusion of his long
on the use of gas for power purposes. In the
present installment the author gives a review of the evolution
illustrated paper

of the large

modern gas

Elck. Zeit., Dec.

engine.

6.

Traction.

Trannvay Accounts.

British

report of the municipal

— An

abstract of the annual finan-

tramway system

of Bradford.

—Lond. Elec, Dec.
— Gerard. — .\n article replying to

22.0 cents against 21.882 cents last year.

Haulage on Canals.

Electric

some

The

comes out as

total cost per car-mffe including capital charges,

a reversed turbine to drive a spreading jet of water into a
cone, sweeping out the air and water vapor, compressing

61

There are
3 per cent of the power of the steam engine.
no valves at all, and the cost of upkeep is trifling. The righthand diagram shows a dry-air pump on this system, which
takes less power than reciprocating pumps
it
is proposed to
use this in conjunction with a centrifugal pump for extracting
the water of condensation.
This device used with existing
surface condensers has allowed of an increased vacuum with
less mechanical loss.
It has also been employed with a centrifugal pump keyed on the turbine shaft, and enclosed in the
same cover the pump extracts the water, while the Leblanc
pump deals with the gaseous products. The exhaust steam
enters a conical chamber into which the injection water is
squirted through a number of holes round the periphery. With
this apparatus under good conditions, it is said to be possible
to reduce the back pressure even below that of water vapor at
the temperature of the exhaust steam. Lond. Elec. Rev.,

cial

Power.
denser, deviced by Leblanc.

-5

—

recommended

zontal illumination in horizontal plane

ployed.

— — ——

—

January

7.

criticisms of his former comparison of the

Siemens and

haulage on canals used with the
American system. His comparison was in favor of the latter
and he now maintains his former position. The article contains
some illustrations and tables. Soc. Beige d'Elec, Bull. Men-

Halske system of

suel,

electric

November.

Equipping Cars.

— Emanuel. — Some

notes

practical

on the

equipping of cars with electrical apparatus, dealing especially
with the clearance to be allowed around trucks, the wiring up

ExbftOit Ste&m Inlet

of the motor leads, of the lamps,
rheostats. Elec. Jour., Dec.
Installations,

etc..

and the

installation of

Systems and Appliances,

Financial Results from Central Stations.

— Dettmar. —A

pa-

per in which the author gives some supplementary statistical in-

formation on the financial results obtained in German central
He has formerly covered merely the small stations,
namely in cities below 20,000 inhabitants. He now deals with
cities between 20,000 and 100,000, and has found the surprising
result that the average financial results are not as good
as with cities having from 5.000 to 20,000 inhabitants. In cities
with 20,000 to 100,000 which furnish current for traction, the
average financial results are worse than in cities with 5,000 to
20,000 without tramways, and only in the real large German
cities tlie average financial result is better than in cities with
stations.

I>lMh»rK«
to

Aimosphe

DitctitTfc 10

FIG.

I.

AlmoT>ber*

— CONDENSER.

10.000 to 20,000 inhabitants.

of
jet condenser is shown; A is the condensing chamber, B the
convergent cone, D the divergent cone, 7" the turbine pump,
and E the inlet for steam, which is used to start the action of
the apparatus.
If the water is supplied under a slight head,
the condenser starts without the use of a steam jet.
With this
condenser a vacuum of 98 per cent, of the absolute value can

be obtained, using 25 lb. of water per lb. of steam and with
an expenditure of power to drive the turbine amounting to

medium

Many

statistical

a

seems that especially

tables are given.

Lighting Installations.

Electric
a station

It

size the tariff for traction current

manager must be

minimum

to

in cities

often too low.

Elck. Zeit., Nov. 29.

—Leboucq. —The

produce a

of electrical energy.

is

Some

maximum

purpose of
of light with

calculations are given

on the design of lighting network, and the importance of using
economical lamps and of controlling the insulation of all house
installations is pointed out. Soc. Beige d' Elec, Bull. Mensuel,
November.

—
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Wires, Wiring and Conduits,

Throughout all portions of the country practice is about equally
Those who transpose the wires do so from a theoretical standpoint rather than from actually
observing any ill effects in systems where the wires are not transposed.
In fact,
from an operating standpoint, it is safe to say that the effects
indefinite.

are

in

practically

all

instances

not

plates

is simple.
It is sufficient to connect the apparatus to a
supply network together with a rheostat having a resistance of
some 20 ohms for a circuit of no volts. The current which
passes through the apparatus (while the direct-current circuit
is open), decreases rapidly.
The resistance of the rheostat is
then reduced and finally completely suppressed.
This forma-

unnoticeable.

data to decide whether this extra
would warrant the cost and trouble of the
transposition of the whts.—Street Ry. Jour.^ Dec. i.
Cables.—Jacqvh;.— A brief review of the development of

amount of

sufficient

fuel

the cables used

When the
electrodes have been formed once in this way, they
may remain indefinite in the electrolyte without dissolution of
the insulation film.
The hot electrolyte rises inside the inner

American, German and French practice.—

La Revue, Elec, Nov.

tube and then passes outwards through the holes E and downwards on the other side, thus producing automatic circulation
and cooling. The cooling effect thus obtained is sufficiently

15.

Electro-chemistry and Batteries.
Primary Battery.— An editorial on the recent

rapid

American

Electro-Chemical Society paper by Crocker on the Decker primary battery. One of the most likely fields put forward for
a battery of this kind is the driving of electric boats and auto-

Under conditions where there was shaking the output
of the Decker battery was 14.7 watt-hours per pound of
total
weight.
This output can be increased by carrying an extra
supply of electrolyte so that the battery can be refilled en route,
mobiles.

the zincs being sufficiently thick for

more than

a single dis-

Other advantages are that the battery can, of course,
be discharged right down to exhaustion without doing any
harm, and that a recharge is not necessary immediately after
discharge.
"These points might appeal to the automobilist if
the electro-mobile were alone in the field.
But in country districts, where electric energy is not available, we think
the average automobilist would have no hesitation in preferring some
form of petrol car." The cost of materials is high and there
charge.

will also

tion of the plates has to be carried out only once.

aluminum

for the distribution of electrical energy, with

special reference to

be local action.

"This high cost

i.

ent parts of the circuit is indicated by the drawn-out arrows,
while the flow of the current during the next half-wave is indicated by the dotted arrows. The formation of the aluminum

From theoretical considerations there is no doubt that when
wires are run straight there is an unbalancing or an inductive
effect and an extra amount of fuel is required.
There are,
however,

XLIX, No.

four of these valves are connected according to the arrangement of a Wheatstone bridge, as shown in the right-hand diagram. One of the diagonals A B represents the circuit in
which the rectified current is consumed. During one half-wave
of the alternating current, the flow of the current in the differ-

Transposition of High-Tension Wires— WhWei it is the practice on some systems to transpose the
high-tension wires at
frequent intervals, on others no transpositions at all are made.

of transposition

Vol.

operate the apparatus

to

with a current

density

of 8

amperes per square centimeter of aluminium surface, and an
apparatus of four electrolytic valves, giving 10 amperes at no
volts, occupies 90 centimeters in height and 48 centimeters
each in length and width. For an apparatus giving 25 amperes,
the corresponding dimensions are 60,

no

The

of the indications

efficiency

wattmeter

measured by the

in the direct-current circuit

alternating-current

ampere

ratio

circuit,

is

and 52 centimeters.

and a wattmeter

abopt 60 per cent for

of a
in the

the

10-

and from 65 to 70 per cent for the 2S-ampere
La Revue Elec. Nov. 30.

rectifier

rectifiers.

Units, Measurements and Instruments.
Lamp Bank Resistance— Br.\cket:t.— An illustrated description of a lamp bank which may be easily sub-divided, being

made up
Each

in the form of a sectional book case as shown in Fig.
unit consists of a partially open box, containing twelve

3.

lamps,

together

with

row

a

of single

pole,

double-throw

important but the
factor which probably tells most against the primary battery in
cases where it would otherwise be used is the trouble of hanis

;

dling acids and zincs for renewals.
cell

is

low

e.

In this respect the Lalande
as convenient as any in a small way, notwithstanding its
m. f., and has the great advantage of negligible local

The Decker battery may have some points in its favor,
does not mark so great an advance as is suggested by
Prof. Crocker."— Lond. Elec, Dec. 7,
action.

but

it

Electrolytic Rectifier.— An illustrated description of the
de
Faria electrolytic rectifier, as shown in Fig. 2 in the left-hand
FIG. 3.

switches,

that

will

— LAMl'

give

RtSISrANCIi UNITS.

any

parallel-series, or combination
grouping of the lamps in a particular box. These boxes may be
piled one on the other in tiers. As many tiers as needed may
be placed side by side to build up as large a bank as is required for any particular test.
The partially open construc-

tion of the containing case for each group of twelve lamps,
allows perfect ventilation. It gives direct access to the switches.

Both the lamps and the switches arc completely within the
space occupied by their case, so as to be protected from accidental injury.

With twelve,

16-cp, iio-volt lamps the minimum
ohms ami the iii.ixinuim ..,400 ohms.
hus quite a large number of wcll-gradcd current values between 6 amp. and .04 amp. arc readily obtained. The twelve

resistance

is

about

16

'I

FIG.

diagram.

Each of

2,— ELECTKOLVTIC
the

RECTIFIER.

electrolytic valves

is composed of an
aluminum cylinder A, within a lead cylinder B provided with
holes E and e at top snd bottom.
These two electrodes arc
placed in a solution of sodium phosphate (one kilogram
of salt

for eight liters of water)
/?.

For the

and contained in a hard-rnbtxr vessel
rectification of a single-phaxc alternntiiic current,

lamps are connected in a scries with a double-throw, singlepolc switch at each end and between each two adjacent lamps.
When the switches arc all open there are no connections from
the

lamps

the terminals of the box.
Closing any two
opposite directions connects the one or more lamps
Itctwccn those switches to the terminals of the box.
Evidently
single lamps or groups of lamps may thus be put in parallel,

switches

to

in

as conditions rrqiiiro.— C/or*.ton Hullclin, Vol.
ber.

.I,

No.

4,

Octo-

—
January

—

—

E L

1907.

5,

—

;
;
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Measuring DeAections.—PitscE.—An illustrated description
method for determining the deflections of a mirror galvanometer. The advantages claimed for the arrangement are

63

Electric Floor Polisher.

of a

not easily put out of adjustment after it has been
once set up, and that the image of the scale is so large and
clear that a prolonged use of the device does not involve the

that

eye

is

it

strain

which most reading telescopes would cause.

In

front of the plane mirror, .1/ (Fig. 4), of the galvanometer,
instead of the usual cover glass, is placed a convex lens. A, of

^^
IIG.

4.

— ME-\SURING

a spectacle lens

;

A

distance in front of

horizontal scale, S,

equal to

is

quite

been

movement

to the grinders.

A

similar device has also

in use for planing off the surface of

wooden

floors.

Both

have been employed on the hallways and
room floors of the new building of the United Engineering
Societies, taking electrical energy from the Edison mains.
A further ingenious advance in this direction is seen in the
patented invention of Mr. Alfred Pongracz, of Losoncz, Austria-Hungary-, whose electrical floor polisher in this country
is in the hands of Mr. Eouis J, Auerbacher, 30 Greenwich Avestyles of apparatus

This lens need

good enough.

focal length

its

mounted on a

twice as wide as the scale

parting

DEFLECTIONS.

focal length equal to the desired scale distance.

not be achromatic

For some time past a motor device has been in use for
smoothing down marble and perrazza floors, the motor im-

thin strip of

Through

itself.

At

a

placed a

is

wood

at least

the middle of this

above the scale, is bored a round hole, H, rather more
than 20 millimeters in diameter; just behind the scale is
stretched a fine vertical wire or silk fibre, to serve as a crossstrip,

Behind H, and at a distance suited to its focal length,
and to the eye of the observer, is placed another spectacle lens,
should lie apB, to serve as an eye-piece. The centre of
proximately in the common axis of A and B. A peephole, P, on
which
this same line is placed at such a distance behind B
may conveniently have a focal length of 12 or 15 centimeters
hair.

H

—

that B's aperture shall appear wholly filled with a large, clear

uncolored image of the scale, with the wire running vertically
it.
The proper distance between A and 5 is determined
by making the parallax of the wire across the lines of the

across

scale,

when

disappear

;

the eye

when

is

moved sideways

this distance

across the peep-hole, to

has once been found, the scale

The distances between 5 and B
firmly clamped in position.
and between B and P may be adjusted by every person to
please himself, though it is usually possible to fasten P securely
in a suitable position, and to move B only to fit the eyes of different observers. Lond. Elec. Rev., Dec. 7.
Pyrometers. Armagnat. After some notes on thermoelectric and electric resistance pyrometers, and on the Ferv
is

—

—

—

radiation pyrometer, the author discusses recording instruments

and various applications of pyrometry. He finally describes a
special pyrometer designed for determining critical points in
heating and cooling curves. La Revue Elec, Nov. 30.
Voltmeter. Schuetze. An illustrated description of a revolving coil voltmeter, of pocket size, made by Hartmann and

—

—

Braun with three

Elek. Zeit., Dec.

different sensibilities.

6.

Miscellaneous.
Electrical

Industry

in

Continental Europe.

reports

electric

manufacturing concerns.

of the

— Notes

on

the

more prominent continental European

annual

Siemens

&

Halske

will

pay a

dividend of 10 per cent, the Allgem. Elek. Ges. a dividend of
The
II per cent, and the Rheydt cable works 15 per cent.
Oerlikon Co. states that the year's trading would have allowed
of the payment of a dividend, but it was decided to abstain from
any distribution for the purpose of strengthening the financial
position of the concern.

Fuel-Testing

The United

Electricity

Company

—Lond. Elec. Review, Dec.
Report. — The preliminary report on

Vienna pays S per

cent.

of

6.

the opera-

tions of the fuel-testing plant of the United States Geological

Survey at

Louis, Mo., 1905, J. A.
report contains the following chapters

Holmes

St.

:

The
by Holmes

in charge.

introduction

work by Parker and Burrows; work in chemical laboratory
by I^rd washing tests by Wick steaming tests by Breckenfield

;

ridge

;

;

producer-gas tests by Fernald

briquetting tests by Holmes.

The

;

last

coking tests by Belden
and longest chapter is a

detailed report of the tests of the different coals,

of U. S. Geological Suri'ey.

Bulletin 290

ELECTRIC FLOOR POLISHKR.
nue,

New York

City.

The apparatus

an engraving that shows

is

illustrated herewith in

verj' clearly the device

and the method

of operation, subject to sundry improvements that are being

The apparatus is particularly intended for polishing
hardwood floors, but is available also for floors of marble, tile
or linoleum. With a hardwood floor, a coating of liquid wax
made.

is

applied in the usual manner, and the polisher

is

then pro-

Connection being made to any convenient
electric light outlet in the room, and the motor switched on,
the operator takes the bicycle handles and pusl)e> the machine
forward, in front of him. It travels easily on the rollers, and
is in reality self-propelling, the handles being merely for steering purposes, as the motion of the brushes causes the forward
pelled

over

it.

The brushes are self-cleaning and last
and the surface secured is verv smooth and even.
motion.

indefinitely,

From

rec-
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ords kept

would appear that one electric polisher will do the
men and do it better. The current required is
equivalent to that taken by three incandescent lamps, so that
the consumption of energy is not at all large. As will be seen,
there is a double reduction of the motor speed through gear-

work

ing.

it

of ten

It is believed that this novelty will find a

in hotels, clubs, stores, institutions

Vol.

XLIX, No.

i.

The switch arm is rotated by means of pawls which
engage in the knurled rim of a wheel upon which it is mounted.
The pawls are operated by a solenoid plunger to which the
necessary reciprocating motion is imparted by alternately making and breaking the energizing circuits of the solenoid magance.

ready adoption

and private dwellings pro-

vided with floors to be cleansed or polished.

Magazine Type Flame Arc Lamp.
The flame

arc lamp illustrated herewith

multiple arrangement of carbons so that

it

is

will

provided with a
burn from 50 to

60 hours per trim. The arc is formed at the lower ends of the
carbons, being surrounded on each side and above by an "economizer" which prevents the air currents set up in the globe
from affecting the arc. The flame is blown out in a fan shape
and held in this position by two magnets.

The mechanism for controlling the lamp is contained in a
chamber at the top, which is entirely closed off from the rest
of the lamp so as to prevent the ash deposits from the car-

REMOTE CONTROL KUEQST.\T SWITCH.
nets.

A.

single-pole,

double-throw control switch

is

used to

close the circuit in one solenoid or the other, depending

the direction

Limiting

which

in

switches

arm reaches

it

desired to turn

is

provided

are

either end

of

so

when

that

travel,

its

it

upon

the switch arm.
the

rheostat

opens the operating

circuit.

Smoothing Roll

for

Armature Disks.

After armature discs or segments have been cut
often happens that on one side of them there
to the fact that

condition that

ries.

bons coming

in

I

AND

2.

— MAGAZINE

it

in a die it

a small burr

due

almost impossible to keep the die in such
will always make a perfectly clean cut; also
is

LA.MI-.

contact with this very important part of the

lamp.

The mechanism

action,

yet

it

FI.AME ARC

it

is

allows

is

for

extremely simple and positive in
wide variation in the current

a

strength.

This type of lamp

is

built

by the Warner Arc

Lamp Com-

pany, Muncie, Ind.
It is supplied for either alternating current or direct-current multiple or series circuits.
Each lamp

consumes about 320 watts and gives about 3,000 candle power.
This company also builds a type of flame arc lamp in which
the carbons arc placed one above the other and burned in the
usual manner; this lamp burns from S to 6 hours per trim.

Remote Control Rheostat

Switches.

Modern switchboard engineering tends towards making

the

compact and safe as possible. To this
end, remote controlled apparatus with low tension wiring at the
switchboard has been devised. The accompanying illustration
shows a simple remote control field rheostat recently placed on
the market by the General Electric Company, to lake the place
of the motor-driven switch.
Thii automatic rheostat is arranged so as to cut resistance
in and out of the circuit by a revolving arm making curilact
on a scries of points corresponding to divisions in the resistcontrolling

txi.ird

SMO()TmN(;

HOT. I.

I

OK ARMAltlRr. DISCS.

as

the discs are sonuiimes IxMit and arc not pcrlVclly

Ibil

It

is

removed aiul that the discs be
as otherwise there would be an imperfect contact

quite essential that the burrs be

made

flat,

between the

discs,

and there

sharp burr woulil cut

in

is

also

the

possibility

around the discs and thus short-circuit the armature.
To remove these burrs and make the discs perfectly
true, the E.

W.

that

the

the covering of the wire which goes

Bliss Co.,

12

Adams

Street,

flat

and

Brooklyn, N. Y.,

January
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has for some time past made smoothing rolls. Special conditions have now, however, made it necessary to use much heavier
rolls than have been employed heretofore, and accordingly the
machine illustrated herewith was designed and built. The rolls
in this machine are of chilled iron 8 in. in diameter by 40 in.
long, and they are ground true so as to produce a perfectly
stnooth blank.
Proper pressure is brought to bear by means
of the hand wheels shown. To prevent the possibility of the
rolls springing, they are backed up with smaller rolls as illusThe rolls are geared together and the gear wheels are
-trated.
encased to prevent anything being caught in them.

Special
The lamp

6s

maximum

bled and so constructed as to give

minimum

endurance with a
The guards are nicely galguaranteed not to rust.
They have been

obstruction to the light.

vanized and are
adopted with excellent results by

many

companies.

Printing Press Controller.
The printing press controller illustrated herewith is operated
by a rod and foot lever, thereby allowing freedom of the hands,
and resulting in maximum output. The foot need not be kept
on the lever all the time, but only when it is desired to change

Design Short Arc Lamps.

herewith has been so designed that
reduced to a very low value, being only
20 inches from the top of the lamp to the lower end of the
enclosing globe.
Even with this length, the life of carbons
jer trim is not materially reduced below that given by an
illustrated

the overall length

is

PRINTING PRESS CONTROLLER.
the speed.

It will

be noted that the motor, controller, switch

and fuses are mounted together in a compact unit with a pedestal base.
This equipment is manufactured by Roth Bros. &

f

Co., 27 Clinton Street, Chicago,

111.

Midget Rotary

Drill.

SHORT ARC LAMP.
-ordinary 5-amp. lamp.
is

obtained.

The

It

is

stated that

a

life

of 100 hours

small dimensions are rendered possible by

the use of indestructible windings and specially designed reSpecial construction has been adopted in order
sistance units.
to secure adequate ventilation, while at the same time protecting the regulating mechanism from harmful accumulation of
dust.
This lamp has recently been placed on the market by
-the

Western Electric Company, Chicago,

Adjustable Street
An

What is stated to be the most compact drill ever placed
upon the market is shown in the accompanying illustration.
The implement is capable of drilling holes in steel as large in
diameter as 3/16 in., and yet weighs only 2.5 lb. the distance
;

111.

Lamp

Guards.

adjustable street lamp guard has been introduced by the

Greenwood Manufacturing & Supply Company,

of

147

Milk

ADJUSTABLE LAMP GUARD.
Street, Boston, Mass.

herewith

is

This guard, illustrated

ROTARY
in the

engraving

fastened to a galvanized-iron band, encircling the

hinged on one side, with a clasp fastener on the
other, thus allowing renewal of lamps to be made instantly.
It is made from special hard-drawn steel wire, strongly assemshade.

It

is

DRILL.

from the top of the breast plate to the end of the spindle is
in.
The propelling motor is of the rotary compressed

7^
^ir

type operating at 22,000 r.p.m., while the spindle speed is 2,000
r.p.m.
This machine operates at full speed without vibration

and

is

particularly adapted to

drilling tell-tale holes in stay-
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work, where accuracy is required. This
machine has been produced and is being marketed by the
Chicago Pneumatic Tool Co., Chicago.
bolts or general light
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Motor-Driven Trimming

.Small

i.

Press.

in a drop forging shop making
not advantageous to put the small

Conditions sometimes arise
small forgings

Universal Adjustable Fixture.

A

new form

of universal adjustable fixture has been brought

It is

intended for use in

offices,

signing rooms, and other places where

is

it

trimming dies in a large trimming press. Moreover it hardly
pays to have a small trimming press alongside of each drop

out recently by the Gail-Webb Manufacturing Company, of
It is shown
Buffalo, and is called "No. 8" by that concern.
herewith.

when

hammer.
N.

Hence

W.

the E.

Bliss Co., 12

Adams

Street,

Brook-

has just designed and built the machine illustrated.
will be noted that it is direct driven by a two-horse-power

lyn,
It

Y.,

factories, mills, de-

desired to throw
upon a particular area or object. This fixture consists of
a ball-and-socket arrangement secured to the ceiling and a
steel rod provided with a brass sliding or extension tube which
can be drawn out or pushed back over the rod at will. The
is

it

light

TRIMMING

SWITCH HANDLE.

UNIVERSAL FIXTURE.

ball-and-socket permits the fixture to be adjusted to any desired position in an instant.

The lower end of the sliding tube is provided with a balland-socket clamp to which the lamp can be readily attached
and which permits the lamp to be turned to any desired angle.
On this fixture the upper part of the wire is coiled around
the rod, and as the lamp

is

drawn down

the coil

is

extended,

the cup at the bottom of the coil pushing the wire back to a

close

coil

as the lamp

is

(when extended) are made

Fixtures 4 ft. and longer
with an extra large ball-and-socket.

raised.

Remote Control

electric motor, the starting box, switch, etc., all being fastened

to the side of the press at a convenient height for the operator.

To

"range of action" the press is mounted on a truck
equipped with wire and contact plug so that it can be
readily removed to the desired location and started immediately.

and

A

facilitate
it

is

machine of

must of necessity be operated in an
more floor space than was absolutely

this character

but to occupy no

aisle,

necessary the motor was placed at the top of the machine

and
view of the possibility of someone running into it, the truck
was made large enough so that the machine does not overhang
at any point.
The total floor space occupied by the truck is
45 by 39 in-, the total height 84 in. and the total weight, including the truck, is 3,000 11). The press is controlled by the Bliss

for Oil Switches.

Circuit Breaker

Company,

lever.

The Woolley Lightning

Arrester.

consists of a !4-in. steel tiller rope, running over pulleys

on the front of the switchboard. The
on the wall of the switch room, or wherever
convenient, and the cable can be carried overhead, or through
iron pipe along the floor. The accompanying illustration shows
the operating hnndtc with the cable brouKht down from above
and along the front of the panel. The handle plafc can be
mounted at the joint between two panels, thus ulilizinK a space
to the operating handle

switch

hand

of Mansfield, Ohio,

has dcsiKPcd an inexpensive system of distant manual control
for use in connection with its oil switches.
The controlling

means

;

in

positive clutch operated by a

The Harlman

I'KKSS.

is

installed

not available for other instruments.
operated thrniigh n distance of 100

The
ft.

oil

switch

is

readily

or mo'C, and pulleys

The proper functions of lightning arresters are well known,
and an arrester designed to fulfil these functions and in addition to cope with and counterbalance what is termed the attraction for lightning of the electric current flowing through the

apparatus to be protected,
part of the arrester, which

current),

is

a specially constructed

.iiid

rod
is

The

herewith.
as

"Type

C C,"

essential

(constant

with very high ohmic

inserted between the line

groMiuI without any intervening air-gap uliatsoevcr, jo that

a constant flow of

desired angle.

permitted.

are attached to the cable lever for rcfuming the switch lever
into proper engagement with the trigger or catch, after the
•witch has opened automatically.

shown
known

but non-inductive resistance, which

arc provided for bringing the cable to the switchboard at any
In the case of automatic switches heavy springs

is

is

while

it

The

limits the

negligible quantity,

but rather

oflfers

dynamic current Ihrough

it

to the groinid is

peculiar constructiim of the rod

is

such that

flow of the dynamic current to an almost
it

does not impede the lightning discharge,
eireiiit fn ground, which is admit-

a dead short
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The rods are homogeneous
composition and are said not to heat or fuse with the small
dynamic constant load nor with the sudden lightning discharge.
Its resistance is said to be constant under any conditions of
operation. The rod is mounted in a strong porcelain box in

67

forced to think and see exactly what he

doing, thereby

tedly the path of least resistance.

ator

in

affording the best protection conceivable against carelessness

such a manner that the removal of the cover will also withdraw
the rod for inspection, the cover being held in position by spring

is

or absentmindedness.

This switch
Philadelphia,

For outside use the arrester is mounted in a substantial
wooden box. Attention is directed to one particular feature
howsoever small since

break

in the arrester.

is

it

manufactured by the .\merican Instrument

is

The
is

Street,

general sales agent.

National Steel

capable of taking any discharge

does not have to buBd up to jump a
The rod is non-arcing anc is said to be
it

is

Company, of which James G. Biddle, 1114 Qiestnut

clips.

of the arrester in that

is

salient feature

Tube

Cleaner.

of the tube cleaner illustrated herewith

that each blade acts independently of the others and

is

so

conforms very snugly to the surface
which is to be cleaned. It can be forced through the tube with
very little effort and each plate removes the particles of sedispring-like in nature that

it

TUBE CLEANER.

ment or
cleaner

scale

is

that

Another advantage of

within the pipe.
it

can be adjusted to

fit

this

various sizes of pipe,

if one or more of its blades become broken by rough usage
wear they can be readily repaired at nominal expense. This
cleaner is manufactured by the H. W. Johns-Manville Company, 100 William Street, New York.

and
or

LIGHTNING ARRESTER.
indestructible.

Arresters of this type are said to have been in

continual service during the last two seasons and to have stood

very severe and practical

tests.

The

arresters are adaptable for

Black Diamond Pointed Tools.

low-voltage systems, whether alternating or direct, and it is
recommended that in power stations one be placed in every

all

outgoing feeder and every insulated return. For line work not
less than five are recommended to the mile, and for car work
it is suggested to connect one on every car.
It is also advisable
to connect an arrester to every building entered by wires for
better protection.
The manufacturer of the arrester is the

Multiple Scale Voltmeter Switch.
The

multiple scale switch illustrated herewith has been de-

demand

fiber,

brass,

phosphor bronze,

edge, tools pointed with black diamonds have proved their

its

A

thorough knowledge of the black diamond as to
and density is positively essential to the successful manufacture of these specially shaped points and this is
only obtained after years of experience and work on black
diamonds for different mechanical purposes. Borts, a species
of white diamond, an account of its lower cost is sometimes
used for a few of the above purposes; its cleavage formation,
however, renders it very liable to fracture and breakage espeIt is, therefore, very unsatiscially on hard rubber and fiber.
worth.

grain, hardness

Woolley Electric Company, Clayton, Mo.

signed to meet the

For machining hard rubber,

copper, mica or other material of a tough, hard or gritty nature
in which a tool of high-speed or other steel will not hold

for a device to render

it

practically

impossible to injure a multiple scale voltmeter by careless con-

factory' in operation.

The black diamonds are ground to special shapes adapting
them to different classes of work, as shown herewith, and are
then given sharp cutting edges which are maintained for a

Z\ P^ r^

^

i^:

rTl.

^Af^

BLACK DIAMOND POINTED TOOLS.
VOLTMETER SWITCH.
necting or through ignorance.

strument where

The

switch

is

placed on the in-

easy to see and operate.
Connecat "open." as shown.
tion is made to the one pair of binding posts no matter what
range is wanted, then the button is turned till the indicator
The
points to the range desired and the readings are made.
it

is

Normally the indicator stands

switch

is

securely held in position for the required range until
is through; then either by pushing a button or

the operator

closing the lid of the instrument

the open position.

when

Thus

the instrument

is

it

is

released and

flies

back to

the switch always stands at "open"

not in use, and

it

is

impossible to use

having first been autoConsequently the opermatically made to the higlier ranges.
the

low

range

without

connections

very great length of time, when the>' may be resharpened. Tools
of this nature have been in constant operation on hard rubber,
fibre, brass and bronze compositions from 6 to 18 months before becoming dull and have also been in operation on turret
lathes as finishing tools for brass pieces for 14 months without

The initial cost of the fool is high compared
resharpening.
with other tools, but this is more than offset by their great
durability which renders them invaluable where exact size
must be maintained for many thousands of operations, as in
The black diamond pointed tool
exact duplication of parts.
is operated at high speed with a lipht feed and cut, and in operation leaves a smooth, true and finuhed surface. The diamonds
Thomas L. Dickinson. 45 Vcsey
fie fitted to any holder.

can

Street,

New

York,

is

the manufacturer of these tools.
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this

Power

less

pronounced than

usual at such times, and the commercial and industrial interests
of the country look forward with confidence to the developments of 1907. Wholesale business is good for the season and
collections show further improvement.
Jobbers are delivering
spring goods in some lines, adding to the freight congestion,
which has not been relieved except in isolated cases. Manufacturers complain of the light receipts of fuel and raw ma-

which has reduced activity

in man}- plants, and there is
interruption because of inventories and repairs.
On
the whole, however, there is less idle machinery than is customary at this time. Lack of snow greatly facilitated building
operations at many cities, and work is making rapid progress,
terial,

also

some

although delayed deliveries of materials retard operations in
this industry also.
Car shortages still prevail, though the
situation is somewhat better in such sections as the Northwest
and parts of the South. Railway gross earnings for the first
half of December exceed those of the corresponding time in
The pig iron markets are active, and
'905 by 8.5 per cent.
buying of this metal for delivery in the second half of 1907
is increasing in volume.
significant feature is the fact that
buyers appear disposed to accept the present high level of
prices, the feeling in this respect being in sharp contrast to that
displayed early in the summer, when there was a tendency to
question the permanency of high quotations. The demand for
steel rails is still maintained.
New business in structural material is not so large as it has been recently, but specifications
are heavier.
Plate mills are crowded with orders which will
keep them busy for three months to come. Advances in sheets
and tin plates, deliveries of which are backward, are looked
for, and the demand for wire products as well as iron and
steel bars is active.
Copper is higher and spot supplies bring
from 23^ to 25c. per pound.
Neither the larger domestic
nor the foreign copper producers will sell under present conditions for shipments beyond May.
The business that has
been effected for later deliveries is insignificant. One important domestic producing interest has withdrawn from the export
market and is taking domestic business only from corporations

A

which the mine owners are in a community of interest. The
president of these mining interests states that at the rate of
growth of domestic consumption that has been maintained for
two years, carried through 1908, the liome markets will thereafter require all the copper that can be refined from the output
of domestic, Mexican and Canadian mines controlled by American capital. This producer estimates the output of copper for
1906 from all properties controlled by American money in the
United States, Mexico and Canada at 530,000 tons, which is
fully five-sevenths of the estimated output of the world for this
year.
Producers' prices are: Electrolytic, March, April and
May, 23><i to 24'Ac.; Lake for prompt or future shipments is
hard to get.
Prices are merely nominal.
Several important
producers quote 24 to 2Sc. and then tell inquirers that they
have none for shipment earlier than April. Prime brands of
rattini;^ stock are at 24 to 24'/jc., sixty Hays.
There were iT)!
business failures during the week ending December 27, according to nrailstrccl's. aKainsi 227 in the preceding week and 212
in the corresponding week of 1905.
in

RECENT ALLIS-CMALMERS ORDERS.— The
mcrs Company makes note of the following

Naumburg, of

New York

City,

who

r.

Allis-Chal-

orders-.

be furnished by an alternating current generating
purchased.
The motors are to run at speeds
ranging from 1,200 to 1,800 r.p.m. Motor-driven rock crushing
equipments are now becoming quite common. Among recent
users of this class of apparatus is The Art Floor and Marble
Company, of Toledo, Ohio, which has bought one of the style
"F" breakers to be driven by a direct-current motor operating
at 1,800 r.p.m. on current supplied at 120 volts.
The Douglas
Improvement Company, of Douglas, Ariz., has contracted for
the delivery of nine induction motors to operate on two-phase
current at 60 cycles, 2,200 volts, together with 30 small static
transformers.
The induction motors range in size from 2 to
10 hp and will be used for various industrial purposes.
The
will

set previously

reaction after the extraor-

year was

XLIX, No.

and Commercial News

Inielligence.

TRADE.— The

activity

Vol.

Jones

&

recently replaced the shaft-

German-American Button Company, manufacturers

of

a

fine

has ordered for its new factory
at Rochester, N. Y., twenty-seven induction motors.
These
motors were purchased through the Rochester Railway & Light
Company, which will furnish the current on which they are to
be run. The Lunkenheimer Company, of Cincinnati, has purcliased for its works there seven 6o-cycle induction motors,
ranging in size from 7'-4 to 15 hp to be used in driving machinery for the manufacture of valves and other high-grade
engineering specialties. The Portsmouth Stove & Range Company, of Portsmouth, O., lias arranged to install machinery for
lighting its plant and also supplying power to machine tools
of various kinds. The equipment will consist of an alternating
current generator belted to a high-speed engine and induction
motors ranging in size from 2 to 15 hp. The city of Columbus,
Ga., has lately acquired an addition to its industries in the
shape of the Sw-ift Spinnmg Mills, whose new yarn mill will
include 10,000 spindles when in full operation.
Contracts have
already been placed by the new company for induction motors,
transformers, etc., suitable for an electrically driven mill of
most modern design. The electrical equipment will be furnished by the Allis-Chalmers Company, of Milwaukee; it consists of units ranging from 30 to loo-hp capacity, in induction

grade of

motors

buttons,

tailor's

and

include

will

a

number

of

oil-filled

self-cooled

transformers.

PNEUMATIC

TOOLS.— Mr. J. W. Duntley, president of
the Chicago Pneumatic Tool Company, has just returned from
his twenty-first trip to England and the Continent in the interest of the pneumatic tool business, having just spent six
weeks abroad, at wliich time he visited the trade in general in
England, Scotland. l'"raucc, Germany, Belgium and Italy. Mr.
Duntley reports the pneumatic tool business on the increase at
all points abroad, and he is much gratified over the fact that
the current year has shown an increase of between 25 per cent
and ,30 per cent over any previous year. The popularity of the
product is attested through the fact that practically all foreign
railways have installed these tools in their shops, as well as a
great many of the larger industrial institutions and government
ship yards.
The Chicago company controls the market abroad
al)oul on the same percentage as throughout the United States,
Canada and Mexico; that is, 90 per cent of the pneumatic tools
used are of the Chicago Company's make.

ORDER FOR RAIL BONDS.— Another

large order for
bonds has recently been placed with
the Chase-Sliawmut Company, of Ncwburyport, Mass., by the
Northern I'.Iectrlc Company, of Chico, Cal. This order is for
'38,8s.S bonds, and was placed in conneclion with two other
orders; one for 33.500 bonds and the other for 61,000, making
The bonds used are 400,000 circ. mil.
a total of 243,355 bonds.
The
for the third rail, and 200,000 circ. mil. for the track.

Sbawmut

soldered

Chasc-.Sh.-iwnnit

rail

("ompaiiy

is

also

superintending the installa-

tion of these bonds.

ing and

belting in their factory, a( 516 Wcsl Twenty-fifth
by individual motor drive, have purchased a new electric generating unit consisting of "Reliance" engine direct-connected to a 200 kw generator at 240 volts. The Lloyd Manufacturing Company, of Minneapolis, manufacturers nf children's
vehicles and steel and wire specialties, have ordered twentythree induction motors, ranging in sire from 2 to is hp. which
are to be installed for operating the machinery in their plant.
Street,

RENEWED LAMPS.— The

Bay

State

Lamp Company,

Danvers, Mass., has given notice that the price of Bay Stale
renewed lamps will be advanced one cent on January I, the
change being made necessary by the increased cost of all
material entering into the construction of the lamps. The increase is partly offset by an additional .dlnwance of one-half
cent each for burned-ouf lamps.
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DEVELOP.MEXT 1\ MEXICO.—An
American capital has been invested
Mexico durmg the last year. While

enormous amount of

in electrical enterprises in

a group of Canadian captake the lead in this character of investment in the
matter of the size of the enterprises which they are establishing.
American investors have outstripped all others. Many of the
best paying mines of Me.\ico are owned by Americans, and it
is in these that electrical installations have been made.
Americans are also taking the lead in the development of the water
powers of Mexico. In the mountainous regions of this country there are many waterfalls which afford ideal locations for
hydro-electric plants.
The electrical supply houses
Mexico
Cit}-, Monterej' and other
towns of the republic all report an
unusually large business during the last year.
The Pinguico
Mines Company, of Guanajuato, will install fifty additional

italists

m

motors in its mines and mill. The mines of this company were
equipped some lime ago with electric hoists and electric pumps.
This company as well as all of the other leading mining companies operating in the Guanajuato district obtain electric power
from the Guanajuato Electric Light & Power Company. The
transmission lines of this company run to the Guanajuato district
from El Duro where its hydro-electric plant is located. In
addition to furnishing the numerous mines with electric power
the company also furnishes power for operating electric tram
lines for handling the ore between the various mines and mills.
The introduction of electricitj' into the Guanajuato district has
cheapened to a marked degree the cost of mining operations
and has greatly increased the ore output.
The Negociation
Minera de Maravillas y Anexas which operates large mines in
the Pachuca district has just installed a large electric double
drum hoist. It will handle a loaded cage of 4,500 pounds at
700-feet rope speed per minute.
The hoist is arranged for
handling the load, either in balance or out of balance, and is
handled by a 225-hp hoisting motor, the energy of which is
supplied by a 2,000-volt, 50-cycle circuit. Compania Industrial
de Guadalajara is preparing to build a transmission line from
its power plant ai Las Juntas to the Etzarlan mining district.
It is estimated that the line w-ill cost about
State of Jalisco.
8200,000.
It is stated that more than 3,000-hp can be contracted for in the Etzatan district as soon as the line is built
and that this amount will be increased rapidly. Additional
machinery will be installed in the Las Juntas plant. Electric
plants for pumping water for irrigation purposes are being installed in different parts of Mexico.
A large number of electric

pumps

are being installed near Ocatlan, State of Jalisco,

by the Lake Chapala Agriculture & Improvement Company.
The water is raised from Lake Chapala to a height of thirty to
fifty feet and used to irrigate a large tract of land.
Some of
the

pumps

are already in operation.

An

electric irrigation plant

Hacienda in the State of
The water will be pumped from the Santiago River
Jalisco.
and used to irrigate a large tract of land which has heretofore
been uncultivated. Compania Agricola y Fuerza Electrica of
Santa Rosalia. State of Chihuahua, will soon let the contract
for the installation of a hydro-electric plant on the Conchos
River near Santa Rosalia. The water power is expected to
This power will be transmitted by
develop about 3,500 hp.
transmission lines to the cities of Chihuahua. Parral. Jiminez
and Santa Rosalia.
Paul C. Ginther, of Santa Rosalia, is
largely interested in the proposed enterprise.
Ma.x H. Lange,
an American engineer of Mexico City, will install a large hydroelectric plant on the Azul River in the State of Guerrero.
The
plant will be located near the town of Colotipa. Transmission
lines will be built to the city of Chilpancingo and other towns
and industrial centers in the State.
is

also being installed on the Castillo

THE AUTOMATIC ELECTRIC COMPANY,

Chicago,

manufacturer of automatic telephone systems, has enjoyed the
At present
busiest and most prosperous year of its existence.
there are nearly $7,000,000 worth of orders on hand to he filled.
These include some large plants, Denver, Omaha. San Francisco
and Chicago being among the number. So enormous has been
the growth of the business that the factory has been more than
doubled in size and trebled in capacity. The new addition will
be available shortly after New Year's, and the enlargement will
enable the company to rope with the constantly increasing demands for automatic equipment. During the past year the
Automatic Electric Company issued and sold the last $1,000,000
of its $5,000,000 capital stock, to provide additional working
Perhaps the most important
capital for its increased business.
contract which the company will handle this coming year will
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be for the 100,000 line exchange to be built in Chicago by the
Independent Telephone Companj' of Chicago, a $10,000,000 corporation, which has been formed by some of the leading
financiers
the independent movement.
This company has
taken over the telephone rights of the Illinois Tunnel Company, the growth of whose automatic plant, serving the loop
district only, has been retarded by reason of the fact that the
latter company has devoted its entire capital and energy to the
completion and perfection of its tunnel system for freight and
mail service.
The new' independent telephone company for
Chicago is, it is said, an assured fact. In line with the new
independent company's advent into Chicago are the arrangements for the entrance of the independent toll lines. The South
Bend Home Telephone Company, of South Bend, Ind., has
been purchased by a company of independents who will make
that city the clearing point for the independent toll line business of that half of the United States lying east of that
meridian of longitude. Similar arrangements will be made for
the western and northern territorj-. The greatest development
of the automatic business the past year has been on the Pacific
Coast.
Contracts have been made during the past year for
automatic plants at San Francisco and Oakland in California
(as well as large additions to the Los Angeles automatic system) at Portland, Ore., and at Spokane, Tacoma, Bellingham
and Walla Walla, Wash.

m

TELEPHOXES IX FRANCE.— U. S. Consul-General
Robert P. Skinner, of Marseille, thinks that there ought to be
a good market in France for small telephones for intermural use, but there are difficulties in the way of selling them
for use in connection with the public exchanges.
General
telephonic communication is a Government monopoly in France.
In the large cities, like Marseille, one does not rent an instrunient at so much per year, without further responsibility therefor, as in
America. One begins by making application for
connection and service.
For this a fixed rental is paid, after
u hich one pays the State for the wire used in making the connection, and finally purchases the instrument itself.
But the
instrument cannot be adapted to the public service unless it is
of a type approved by the State and bears the Government
stamp.
Consequently, manufacturers who desire to engage in
this business must submit their types to the Director de I'Exploitation Telephonique et Telegraphique. at Paris, for inspection, and if they are found acceptable, each instrument must be
marked. X^or is this all. for the mark is good for one year
only. If the instrument be not sold before the expiration of one
year, the dealer must send it back to Paris to be remarked,
and run the risk of its rejection, this risk, however, being remote. It follows that retail dealers keep only one or two types
of instruments on hand, and practically every sale means a
Foreign manufacturers
special order upon the manufacturer.
could hardly hope to build up a ver\' large trade without a firstclass general agency in Paris, to push the business and take
charge of official matters.

COUNTRY

ISOLATED
PLANTS.— Mr. Putnam A. Bates,
42 Broadway. X'ew York, whose article on isolated plants for
country homes appeared in these pages last week, and whose
article on the electric grill appears in our current issue, is very
actively engaged at the present time in such work as those
topics imply.
During the past year he has designed and equipped
no fewer than twenty installations for out-of-town clients, who
have adopted electricity for reasons of economy and convenience
as a source of light and power on their country estates. Many
of these installations have included complete electric generating
and storage plants, motor drives for farming and domestic
utility purposes, and electric distribution systems for lighting,
heating, power and telephone service.
Among the most interesting equipments which Mr. Bates has put in are those at the
residences of Mrs. H. M. Curry, Magnolia Beach. Mass; Mr.
Wm. Bayard Blackwell. Morristown. N. J.: Mr. Robert D.
Foote. Morristown. N. J., and Mr. Julien T. Davies, Great
River, L. I.
Some of Mr. Bates' other recent work has been
the equipment of the new Library Building. Tufts University;
the new Carnegie dormitory, Lehigh University
Florida State
Normal and Industrial School First National Bank of Morristown United States Rubber Company. Quintard Iron Works
;

:

:

.-Xtlantic Coast Lumber Company, the H. F. Taintor
Manufacturing Company, and the General Rubber Goods Com-

Company.
panv,

LIGHTING AT BAYONNF.
made

at

N. J.— The following contract,
Bayonne by the Public Service Corporation of New

:
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"The company agrees to provide and
arc lamps for lighting the streets in the city
of Bayonne as the party of the first part may from time to time
order for the term of 5 years from the first day of October,
1906, at a cost of $85 per year for each said arc lamp until the
first day of January, 1908; providing that at no time during
said term shall the number of said arc lamps be less than 250;
after the said first day of January, 1908, at a cost of $80 per
year for each arc lamp; providing that at no time during the
balance of the term of this contract shall the number of said
lamps be less than 350; said lamps to be lighted each and every
night from sunset to sunrise during the term of this contract.
That each lamp at all times shall give a light equal to the
standard lamp of 96/10 amperes at 45 volts, being what is
known as a 2,000-candle power lamp. The company also agrees
to furnish electric power sufficient to operate the fire and police
telegraph alarm system in the police station of the city, and
that the price of electric incandescent lighting to the city for
public buildings, including fire engine houses, police stations,
school houses and free public libraries, shall, during the term
of this contract and any renewal thereof, be the sum of 8 cents
per kilowatt-hour."
Jersey,

is

of interest

:

many

maintain as

MUNICIPAL PLANT AT BROOKHAVEN, MISS.— The
town of Brookhaven,

Miss., has recently

awarded contracts

for

new municipal

lighting plant consisting of one 200-kw and
loo-kw alternating current generators to furnish lighting and
power for the street lamps, etc. The contract for the generator
was secured by the Crocker-Wheeler Company, of Ampere, N.

a

strung overhead on the poles of the company in Sioux
It is no longer in use, however, having been replaced
by underground cables, in accordance with the city ordinance
requiring wires in the business district to be put underground."

Financial Intelligence.
THE WEEK

A

electric

as heretofore. The growth of the field for aluminum is shown
by the fact that the consumption in 1905 was 11,347,000 pounds

valued at $3,246,300, as compared with 8,600,000 pounds valued
1904.

MUNICIPAL PLANT FOR ORANGE, N. J.—The city of
Orange has recently awarded contracts for the erection of a
new municipal lighting plant, which is to furnish lighting and
power for the street lamps and police buildings. The contract
for the electrical machinery was awarded the Crocker- Wheeler
Company, of Ampere, N. J. The equipment will consist of
iso-kw alternating current generators, 2,.-500 volts, 200
This plant is situated within a few miles of the
r.p.m.
Crockcr-Whcclcr Company's main office and works, at Ampere,
N. J. The Orange officials visited the plant and inspected the
detailed construction of its generators before awarding the
contract. The inspection was evidently very satisfactory.
three

StCcl

of

America, which
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affiliated

Company, and whose works arc
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jyNK.—The Sioux Cily Jnuniol (In.)' isteiponiible for the
subjoined item: "All the lend cable oh the polc« of the Iowa
Telfphonc Company in the buhinesfi seotioiiof Sioux City,
ait'oiuiting to 60,000 feet, lias been solrl for about $50,000 to
Frank Oottslein, of the Iowa Iron '& Metal Company, a De»
The cable Vbich Mr. Gottstein purMoinr* junk dealer.
rhascrl in one of the largest junk deals ever made in Iowa is
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AUis-Chalmers, pfd
American Locomotive, com
American Locomotive, pfd
Brooklyn Rapid Transit
General Electric
Interboroiigh Metropolitan
Interborough Metropolitan, pfd
United States Steel
United States Steel, pfd

Moncssen,

recently purchased four .300-hp Allis-Chalmcrs comSpceil
pound-wound, non-rcvcrsibic direct-current motors.
variation will be obtained by means of shunt field regulation
and each motor will be furnished with a starting panel, inPa.,

S7H
123

Orleans Ry. & Light
Orleans Ry. & Light, pfd
N. Y. & N. J. Telephone
Wcstinghouse, com
Westinghouse, ist pfd
AUis-Clialmers,
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130
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New
New

action of the

stockholders and directors of and on approval thereof by the
proper officers of the commonwealth of Pennsylvania, the name
of the Pittsburgh Reduction Company has been changed to
Aluminum Company of America, the new name to go into
effect January I, 1907.
It was desired to conduct the business
of the company under a name which discloses the nature of
The change is solely one of name, as the stockthe business.
holders, directors, policy, management, officials, etc., remain

Company

-Am. Tel....,

S.

Low.

High.
93 J4

I44^

Electric Storage Battery
Metropolitan Street Ry

13-kw generator is to be furtype generator.
This will give

EQUIPMENT OF A TUBE MILL.— The

&

Central

nished as exciter for the belt
the plant a capacity of 300-kw alternating current.

at $2,477,000 in

securities

American Telegraph and Cable
American Telephone & Telegraph

A

ALUMINUM COMPANY OF AMERICA.—By

WALL

IN
STREET.—The stock market was
but exhibited a rather steady undertone.
Liquidation in
high-priced inflated railway shares has ended and conditions
are more nearly normal than for some weeks past.
feature
was the relative firmness of low-priced dividend payers and
specialties.
In the face of current money market conditions
there was little public demand for stocks.
The one feature of
the curb market for outside securities was a general disposition
to take profits in mining shares, resulting in recessions in
nearly all of them. Little business was transacted in electrics
and tractions and these securities are all lower, with the exception of General Electric, which closed the week with a net
gain of 2 points. General Electric rights were dealt in to the
extent of 3,800 shares at prices varying between 12 and lij^,
the former being the closing quotation.
Twin City Rapid
Transit dropped from 106 to X03. The following table shows
the highest and lowest prices for the year for the principal
dull

:

700 r.p.m.

i.

City.

ratings of these machines which are to be furnished
are as follows One 200-kw engine type alternating current generator, three-phase, 6o-cycle, 2,300 volts, 200 r.p.m., and one
lOO-kw belt type alternating current generator, three-phase, 60cycle, 2,300 volts,
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NEW YOKK

LIGII

TING

I'.IDS-I'.ids for

New York

City

have been opened by Commissioner O'Urii'u.
In Manhattan the cily will have to pay
$i(K) a year each for 5.000 arc lamps, ami for the 200 addiThe price in Brooklyn remains at $100,
tional lamps $95 cath.
Richmond $00, Bronx $100, and in ihe bcdcr part of Queens
For the double electric lamps along l'"iflb Avenue the
$@0.I3.
Incandescent street lamps in Manhattan
price is $130 a year.
wilj cost $22."Jo ,1 year, as previously, aii<l the other boroughs,
except Brooklyn, for which no bid was rcceiyi-d, will have to
pay $25.
electric

street

liKhting

for

1007

;

January
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PUBLIC UTILITY EARNINGS.— According to the welliuformed IVatl Street Journal, January dividend and interest
disbursements in New York will amount to more than $180,This is an amouni considerably larger than was ever
000,000.
before disbursed in one month and exceeds that paid out in
January, 1906, by several million dollars.
Up to the present
time 1S6 industrials, public service corporations and railroat's
and seventy New Y'ork City banks and trust companies have
declared dividends for January payment amoujiting to $71,345,The interest due in Januarj- on outstanding bonds of
973.
railroads and public
service
corporations
559 industrials,
amounts to $94,768,118. The amount of interest due on Government bonds during the coming month is $10,858,199, making
a total of $105,626,317 due for interest.
The aggregate total
of these dividends and interest disbursements will amount to
The dividend disbursements to be made may
$176,972,290.
be summarized as follows
96 industrials and miscellaneous
companies, $26,024,642; 47 public service corporations, $11,912,992; 43 railroads. $26,877,139; 70 New York City banks and
Total, 256 companies, $71,345,973.
trust companies, $6,531,200.
The interest disbursements to be made may be summarized as
follows 312 railroads, $70,558,195 202 public service corporations, $17,912,179; 45 industrials and miscellaneous companies,
$6,297,744. Total, 559 companies, $94,768,118; Government bond
interest, $10,858,199.
Total interest disbursements, $105,626,317.
The largest amount to be disbursed in dividends during the
month by any one corporation is $3,173,236, which will be paid
by the American Telephone & Telegraph Company. The next
largest amount is $2,967,990, which is to be paid by the Lake
Shore & Michigan Southern. The New York Central is to pay
$2,241,6.?''. making $5,209,628 to be paid by the two Vanderbilt
companies.
The General Electric Company disburses $1,086,124. The Niles-Bement-Pond Company is to disburse $2,000,000,
The
but this, in part, is in the nature of a stock dividend.
Westinghouse Air Brake gives out $557,500 in dividends
the Westinghouse Machine Company $125,000; the Westinghouse Electric preferred, $99,967; common, $459,250; Mackay
Companies, $820.260 Western Union Telegraph, $1,217,125.

CUYAHOGA TELEPHONE EARNINGS.—The

only $1,092.69,

;

;

DIVIDENDS.— The directors of the Standard Underground Cable Comp.nny have declared a regular quarterly dividend of 3 per cent, iind an extra dividend of 5 per cent, payThe directors of the Philadelphia Company
able January 5.
have declared the reguiar quarterly dividend of l^ per cent
on the common stock, payable February i. The Dayton City
Railway Company has declared a special dividend of 5 per
The directors of the New York &
cent, payable February i.
New Jersey Telephone Company have declared the regular
quarterly dividend of lyi per cent and i per cent extra, payable January 15.
In announcing the quarterly dividend, the
directors of the New York & New Jersey Telephone Company
state that hereafter the regular quaricly dividend shall be at
the rate of Ifi per cent, so as to distribute the annual dividend
The directors of
of 7 per cent uniformly throughout the year.
the Manchester (N. H.) Traction, Light & Power Company

regular quarterly dividend of $1.50 and $1
The Hall Signal Company has de15.
clared a quarterly dividend of '/^ of i per cent on the preferred
stock and a quarterly dividend of j'yi per cent on the common
stock, both payable January 2.
The International Nickel Company has declared a quarterly dividend of i'^ per cent on the
preferred stock, payable February i. The Washington Water
Power Company, of Spokane, has declared a quarterly dividend
of i^ per cent, payable January 2.
E. W. Bliss & Co. have
declared a quarterly dividend of 2'X per cent on the common
stock and 2 per cent on the preferred stock, both payable

have declared

a

extra, payable

January

January

i.

NEW YORK-PORTCHESTER TROLLEY.—The
New York &

issue

by

Portchester Railroad Company of a mortgage
for $20,000,000 and an increase of its capital stock from $250,000
to $20,000,000. has been approved by the State Railroad Commission. A statement issued says: "It appears that substantially
all of the capital stock of the New York. Westchester & Boston
Railway Company, whose proposed line is substantially the
same as the New York & Portchester Railroad Company, is
owned by the owners of the stock in the latter-named road. It
is
provided that at no time shall the aggregate amount of
mortgage bonds outstandigg in both railm.ids exceed $20,000,000.
and at no time shall the aggregate amount of outstanding capital
slock of both companies exceed $20,000,000 at par value."

the

leaving

a

gain

in

net

earnings

of $8,079.38.

Notwithstanding the fact that there has been an increase in the
deductions, due to larger fixed charges and preferred dividends,
the surplus for

common

stock

is

still

$5,766.88.

The

co-oper-

through which a distribution has heretofore been
made to employes, was done away with, and the sums thus
paid out now go to the amount to be distributed among the
stockholders. The comparative report is as follows:
ative

plan,

Nov., 1905.
$53.3/8.26

Gross earnings
Expenses, taxes, etc
N'et earnings
Interest on bonds
Dividend on preferred stcok

:

:

report of

Cuyahoga Telephone Company for November was probably the most favorable that has been issued for some years.
Gross receipts as compared with the same month a year ago
show an increase of $9,172.07, while the expenses increased
the

Surplus for
Total

common

30,85309
22,525.16
11,250.00
16,118.00

stock

GENERAL

Nov., 1906.
$62,550.32
31.945-75
30,604.54
11,250.00
18,430.50

4,868.00
6,407.16,

7,180.50
12,174.04

ELECTRIC
The statement of
the General Electric Company for the nine months ended October 31, 1905, shows that the surplus is given as $16,710,134, a
gain of $4,682,839, as compared with the total reported on
January 31, 1906, the close of the company's fiscal year. It
appears from the company's statement that it has earned during
the nine months something like $7,941,056, a gain of $621,895

EARNINGS.—

over the earnings in the complete fiscal year ended January 31,
In other words, the company has earned more in the
1906.
nine months than in the entire fiscal year of 1906. The apparent
earnings for the nine months in question were equivalent to
14.6 per cent on the $54,306,200 capital stock, or at the rate
of 1947 per cent a year.
The amount billed out for the nine
months was $41,774,812, which would give about $55,000,000
tor the whole year as compared with $44,419,613 in 1905.

NEW TELEPHONE STOCK.—The

directors of

New York

& New

Jersey Telephone Company have voted to offer stockholders $6,310,166 of stock at par in the proportion of one share
for every three shares held, to stock of record December 31.
The right to subscribe will expire January 31. The oflfer
which has just been made to the stockholders is a portion of
the $35,000,000 increase in the capital stock which was authorized October 25, 1905.
Of this new stock, $3,442,525 was previously offered to stockholders at par, payable in four installments, the last payment to be made October i, 1906, and $1,721,100 at par, payable August i, 1906.
With the latest offer
included this company will have issued $11,473,831 of the
$35,000,000 authorized, leaving a balance not as yet issued of
$23,526,169. Application will be made to the New York Stock
Exchange to list the stock of the company.

CLEVELAND-BUFFALO TROLLEY.— Governor

Penny-

packer, of Pennsylvania, has approved the merger of the Buffalo
& Lake Erie Traction Company with the Erie Rapid
Transit Company,
under the name of the former corporation.
The capital is to be $6,750,000, of which $4,420,000
nas of the Buffalo & Lake Erie. Joseph D. Mover, of New
York, is the president of the concern.
It is understood that
the company is to form one of the links in the chain of trolleys
between Buffalo and Cleveland. New York and Philadelphia
capitalists are the incorporators of the merged company.

OHIO COMBINATION.— It
the properties of the

Shenango

is

rumored

that an option

& Mahoning

Railway

on

&

Light
Company has been secured by Eastern capitalists. The properties embrace the street car lines of the New Castle, Sharon,
Youngstown and connecting interurban lines, and the electric
light plants with Cascade Park.
E.x-Governor Myron T. Herrick, of Ohio, and James Parmalee, of Cleveland. O., are dominant factors in the deal.
all

KANSAS

CITY EARNINGS.— The report of the Kansas
City Railway & Light Company for November shows a gross
of $466,220 and a net, after taxes and interest, of $90,303. For
the six months the gross is $2,872,989 and the net. $5^,646, an
increase over 1905 of $76,262.

DAYTON TROLLEY

STOCK.—The City Railway Company, of Dayton, O., has increased its common capital $100,000
and offers the stock to present stockholders at par pro rata at
the rate of one share for everv twentv held.

:

1
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THE NORTHERN WESTCHESTER SECURITIES
COMPANY has been incorporated in Connecticut under the
direction of the law firm of Messrs. Parker, Hatch & Sheehan,
of New York City, who are in charge of all legal questions
involved in the company's affairs. It is formed mainly for the

purpose of acquiring from time to time the securities of public
service corporations and other companies, particularly the
traction, gas and electric light, heat and power companies operating in the northern part of Westchester County, and also for
the purpose of advancing to such companies money necessary
for alterations, extensions and improvements to provide for
increased business.
It
has already acquired common stock
of the Peekskill Lighting & Railroad Company, which is
pledged with the Knickerbocker Trust Company as security

payment of the thirty-year collateral trust 5 per cent
bonds issued by the Northern Westchester Securities
Company. The principal amount of said bonds issued at this
time is $120,000. The policy of the Northern Westchester Securities Company is to issue, from time to time, bonds and
stock to pay for the entire common stock of the Peekskill
Lighting & Railroad Company, which it has under contract,
and to purchase by issue and sale of bonds and stock from
for

CONNECTICUT TROLLEYS.— The New

York, New Haven & Hartford Railroad Company offers to exchange one
share of its capital stock for each $200 face value of the 50year 4 per cent debentures of the Consolidated Railway Company, issued from July, 1904, to January, igo6, between October 20, 1906, and June 30, 1907.
Holders of debentures will
be credited with accrued interest on their debentures at the date
of exchange, and debited with accrued dividends on stock received in exchange. Receipts will be given for debentures delivered and stock certificates will be issued as soon as practicable upon the surrender of these receipts. The trolley system
of the Rhode Island Company has passed formally to the control of the New York, New Haven & Hartford Railroad Company. The company's lines, comprising seventy-one miles, are
located in Rhode Island, Southern Massachusetts and Eastern
Connecticut.

CLEVELAND TROLLEYS.— Major Johnson, of Cleveland,
having entered into an agreement with E. W. Scrjpps, of the
Sciipps-McRae Press Association to finance the Forest City
Electric Railway, popularly known as the "Three Fcr," by
guaranteeing the stock and exploiting the merits of the company before the public through the columns of the Cleveland
press, has been accused of being financially interested in his
favorite "Three I^er" Company, and implicating himself in this
regard by public statements. In view of this, Judge Phillips,
of the United States Supreme Court, has declared unofficially
that the franchises granted the Forest City
new corporation, known as the I^w I'arc

A

Company

are void.

Railway Company,

was promptly formed for taking over the franchises of the
Forest City Company.
It has already taken over the rights
of the Municipal Company, which is the lessee of the Forest

No

opposition to the development plans is expected.
ownership of all water power rights
along the line of the drainage channel and the Des Plair.es
River, except the sanitary district of Chicago.
River.

These

interests represent

BELL TELEPHONE OUTPUT.—

Subjoined is the output
of instruments by the American Telephone & Telegraph Company for the month ending November 30 and since January i

PLANT FOR JOLIET,

ILL.— Advices from

Jolict,

111.,

prominent men in the Chicago Edison Company
in the new combination of the Economy Light
& Power interests and tho^c of the Logan-Mimroc syndicate.
The Economy's charter anri name are retained. Frank G. Logan and Charles A. Munroe have been added to the directorate
and the capitol stock has been increased to $3,500,000 with an
itate

are

that

included

1906.
151,208

Gross output

Returned

57,71

Net output
Jan.

1

to

Returned

Net output
Total

1905.

1904.

183,470
49,075

103,92a
39.934

93.497

134.395

63,98*

2,005.611
687,810

1,677,800
566,553

1,094,291

1,317,801
7,016,059

1,111,247
5, 591, 811

628,660
4,408,177

Nov. 30;

Gross ouput

outstanding

465,631

This should mean 3,500,000 sets of apparatus and over 3,000,000 subscribers connected or under contract.

BOSTON EDISON GROWTH.— Edison

Electric

&

Illu-

Company stockholders have authorized the issue of
24,200 shares of new stock, which probably will be issued at
about $200 per share, netting about $4,800,000. The company
minating

planning to increase the capacity of its plant by the addiof two new turbo-generator sets, which will necessitate
the enlargement of the power house.
In its L Street station.
South Boston, the company recently installed a turbo-generator
set, and has placed an order for another, which, it is expected,will be ready by August next.
is

tion

SOUTHERN PACIFIC TROLLEYS.— In
just

made by

the Southern Pacific Railroad

its

annual report

Company, the table

of stocks and bonds owned shows that the Southern Pacific
holdings of Pacific Electric Railway Company stock have been
brought up to $10,000,000, or half of the issued stock. Thus,
on the Pacific coast, as well as on the Atlantic, the relations
between the trunk-steam systems and the paralleling trolleys
are becoming closer.

SALE OF MAINE TROLLEYS.— President
Augusta,

Winthrop & Gardiner

Lynch, of the
Railway Company,

Electric

an agreement has been reached for the sale of that
road to John R. Graham, of Bangor, representing a syndicate
of Philadelphia and New York capitalists, who already own
or control the Lewiston, Brunswick & Bath Electric Railroad
and the Bangor street railway system.
states that

AMERICAN GAS & ELECTRIC— At Albany, N. Y., on
December 20, the American Gas & Electric Company, of New
York City, was incorporated with a capital of $7,000,000 to
manufacture apparatus and machinery for storage and disposing of gas, electricity, water and steam. The directors include
H. L. Doherty and W, H. Pitkin, Jr., of New York City and
M. C. Humstone, of Brooklyn.

STANDARD UNDERGROUND CABLE— A

special meetStandard Underground Cable
Company has been called in Pittsburg for January 22 to act on
a proposed iiicrcise in tlie capital from $2,000,000 to $3,000,000.
It is understood that part of the increase will be in the nature

ing of the stockholders of

the

of a stock dividend.

BONDS

FOR CARTFRSVILLE.— Under a decision handed
dovin by the Supreme Court of Georgia the city of Cartcrsville is given the right to issue bonds to the amount of $40,000
for the purpose of constructing and equipping an electric lighting plant and for enlarging the gas plant and water works.

CUMBERLAND TELEPHONE.— The

Cumberland TeleTelegraph Company reports for November a gross of
$477,118, or $50,000 over the month in ifx)5. The eleven months
gross was $5,073,368, a gain of about $800,000.
The surplus
phone

for

&

the eleven

MEXICAN

City.

i.

amount of bonds. There will be spent at once $2,ooo,ooO'
on a dam and power house at the head of Lake Joliet and one
near the head of the Illinois River. The company will own
all the water power rights between Chicago and the Illinois

the

;

XLIX, No.

equal

gold

time to time the preferred stock of the Peekskill Lighting &
Railroad Company when and as it can be secured at a satisfactory price
and, further, it proposes to purchase the stock
of the Northern Westchester Lighting Company at such time
and at such rates as will justify further issues of its bonds and
stock to pay for the same. It may also purchase bonds of the
Northern Westchester Lighting Company and possibly of the
Peekskill Lighting & Railroad Company.
The Securities Company also contemplates financing the Hudson River & Eastern
Traction Company, furnishing money with which to build its
lines, and taking therefor its bonds and stock, on some satisfactory and proper basis to be agreed upon.
Dividends on all
the common stock of the Peekskill Lighting & Railroad Company go to the Northern Westchester Securities Company, and
the prospect now is that the stock of the Northern Westchester
Securities Company will pay a small quarterly dividend in
April next. The Peekskill Company for the year ending October 31, 1906, earned gross, $142,995, and net, after interest on
bonds, $39,070.

Vol.

Company

months

is

$1,669,740.

TELEGRAPHS — The

has issued

its

Mexican

Telegraph

(|uarterly statement for the period clos-

ing December 31. It shows $165,000 gross, an increase of $12,000 over 1005, and a surplus after dividends, etc., of $78,748.
FOR COBALT.— It is proposed to form a company to furnish power for the Cobalt mines, Canada. The plan
is to develop 40,000 hp cm the Quin?e River, 18 miles from Cobalt camp.

POWER

January

5,
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GENERAL NEWS.
primarily

Construction JWetus.

scenic

a

as

for

line

Peak and the Cripple Creek

and may be continued

tourists

to

Pike's

district.

DENVER, COL.— Plans

BISBEE, ARIZ.

—A

franchise is reported
Lighting Company.

have been

to

granted

to

&
ARIZ. George W. Norton, of Mohawk, Ariz., of the Engineering Mining Company, writes that the company is figuring on developing
International Gas

the

—

YUMA,

power

for electrical purposes, but surveys are not yet complete.
proposed to construct a transmission line about 35 miles in length.

SANTA ROSA, CAL.— The
&

Company

Electric

have been completed by the Colorado &
Company for the construction of a double track
between Argo and Fort Collins, touching Longmount. Loveland and other intermediate points, and has also made arrangements
with the Denver City Tramway Company to run its electric trains intothe business section of the city of Denver over the Tramway Company's
tracks.
The company plans to gridiron the country between Denver and
P'ort Collins with electric lines within two years at a cost of approximately $3,000,000.
Much of the material and equipment have been con-

Southern

City

franchise

a

It

is

Council has granted the Pacific Gas
transmit electricity through this

to

electric

tracted for.

WOODBURY, CONN.— McCarthy &

city.

ROSEVILLE, CAL.— The

Supervisors

County

Placer

of

have granted E. D. N. Lehe a franchise for an electric

Auburn

at

plant

light

in

LOS ANGELES, CAL. — An
duit

and

district

prohibiting

ordinance has been passed creating a conerection of poles and wires within

the

said district.

SELMA, CAL. — The San
tiating

for

Wishon

is

Joaquin Power & Light Company

is

negoG.

Selma Light & Water Company.
A.
manager of the San Joaquin Power & Light Company.
the

of

plant

the

LOS ANGELES. CAL.— The

plant of the Los Angeles
Gas & Electric Company, at 6th and Palmetto Streets, has been damaged
by fire. The switchboard in the transformers room and nine generators
are stated to have been destroyed.
James W. Warren is general superelectric

light

intendent.

—

UKIAH, CAL. The Fort Bragg Electric Company has applied for
a franchise to erect and maintain a wire line for the transmission of
electricity for light, heat and power over certain highways in the
Bids for the above franchise will be received by the Board
county.
of County Supervisors until February 4.

SAN BERNARDINO, CAL.— Henry

Green,

L.

of

Los Angeles, has

Waterman Canyon, and

a claim for 2,000 inches of water in

filed

states

power plant at the
mouth of the canyon on the north bank of the stream, and another
plant three miles from the Waterman ranch.

that

intention

the

is

it

erect

to

a

hydro-electric

MENDOCINO, CAL.—The Mendocino Electric Light & Power Company is purchasing material preparatory to rebuilding its line to Caspar
and constructing a new line to Jughandle bridge. The Fort Bragg company will build its line from Novo to connect with the line at Jughandle.
The Mendocino company will probable extend its pole line south from
Albion

Whitesboro,

to

the

as

residents

The company may extend

light.

Brown

is

its

to

anxious for electric

are

there

line

Greenwood

spring.

the

in

manager.

PACIFIC GROVE, CAL.— C. W.

Allen and R. C. P. Smith have
Monterey & Pacific Grove Electric Railway
and in the Monterey County Gas & Electric Company to George S.
Heazleton, of San Francisco, and E. P. Bolles, president of the First

sold

interests

their

the

in

Extensions of the present Presidio line
National Bank, of Oakland.
through Pacific Grove to Carmel-by-the-Sea. and from Del Monte to
W. H. P. Hill
Vista del Rey, are projected, as is also a line to Salinas.
has been appointed manager.
,

—

EDISON, CAL. The Edison Electric Company, of Los Angeles, Cal.,
has ordered for its hydro-electric plant on the Kern River, at Edison,
eight Allis-Chalmers direct-current motors with controllers and
Cal.,
The
gearing equipments, to be used for operating 28-inch gate valves.
motors
type,

will

fully

be 120- volt, series- wound machines
enclosed, and especially adapted to

This company has

installed

on the Kern Kiver

generators

alternating-current

also of Allis-Chalmers

of

at

direct-connected

the

vertical

shaft

required.

service

the

Saliente five 3,200-kw,

to

hydraulic

turbines,

make.

LONG BEACH, CAL.—The

Board of Trustees has granted to the
franchise to operate a steam railroad over
Daisy Avenue and with the right to operate cars run by electricity.
In consideration of the franchise the Pacific Electric Company has consented to the opening of the extension of Daisy .\vcnue across the priPacific

Electric

vate right of
lay

down

Company

way

its

of

tracks

its

a

Fourteenth Street

and operate

its

line

line,

subject to

thereon.

rights to

its

Engineers

for

the

Company have completed the survey for the new short
line from Wilmington to Long Beach, and active operations will begin
The road brgins at the Fouras soon as the reports are approved.
Pacific

teenth
Street

line connecting with the San Pedro
Wilmington, a distance of five miles.

Street

branch

at

Kigbtb

COLORADO

SI'RINGS. COL.— At a special meeting of the Hoard
of Trustees of the town of Manitou held Dec. 22, W. C. Doncrrer and
Wesley Compton, rcprcscniing a Boston and New York syndicate, were
railway through
the streets of Manitou. and to be continued into Crystal Park on the
southern slope of Pike's Peak. The road, with its equipment, will cost
The road will be built
1250,000, and work is to be started this winter.

granted

bury

a

franchise

for

the construction

of an

electric

The new

raiUvay.

electric

will

line

pass

will

the

southerly

end,

application

to

of

be 12 miles long.

HARTFORD. CONN.— C.

Danaher

J.

make

will

the

General Assembly for a charter for a corporation to be kn9wn
as the Hartford, New Britain & Meriden Railway Company, with power
to construct and operate an electric railway between the three cities
next

named

the

in

NEW

title.

BRITAIN, CONN.— The Farmington

pany has given notice of
bly

for

the

right

intention

its

extend

to

and

operating

is

a

telephone

Farmington,
and Winchester.
Britain,

Avon,

petition

a

principal

any town

ofl^ce

is

in

in

the

New

State.

Britain,

men

of the

town have

next

session

of

leading

presentation

for

Valley Telephone Comask the next General Assem^

exchange business in the towns of New
Canton, Plainville, Granby, New Hartford

MONTVILLE, CONN. — Several
pared

to

business into

its

The Farmington Valley Company's

the

to

the

pre-

General

Assembly for a charter for an electric railway to connect Montville
with Palmertown and Uncasville.
The company is to be known as the
Oxoboro Valley Railway Company, and the parties interested in the
enterprise are Alexander C. Robertson. Robert C. Surchard and John
Lathrop.

B.

WATERBURY, CONN.— Attorney

Frank

S. Bishop, Henry M. 0»Tracy, of Waterbury, have prepared a petition for the next session of the General Assembly, asking"
for a c'narter to build an electric road from Danbury to New Milford.
The line will be 4 miles long and the estimated cost is $30,000 a mile.
Attorney Bishop has stated that it is to be an independent enterprise and
if the charter is obtained will be constructed at once, as the capital
has been secured.

born, bursar at

and William

Yale,

J.

HARTFORD, CONN.— The Northern Connecticut Light & Power Company, which represents a consolidation of the gas and electric plants of
Windsor Locks and Thompsonville, will apply to the incoming Legislature for important additional franchises. It seeks a charter to erect and
maintain gas and electric power plants in Suffield, East Granby, Simsbury and Buckland and to manufacture and distribute electricity for light
and power purposes in Windsor and Somers. The company will greatly
extend the area of its operations if it secures the necessary franchises.

UNIONVILLE, CONN. — A

petition will be presented to the next Gen-

Assembly for an amendment

Union Electric
enter the towns
of Avon. Canton and Burlington.
The company has a plant in active
operation and has been furnishing electricity for several years in the
streets of Union ville and the borough of Farmington is lighted from
this plant.
The plant consists of three dynamos connected to two large
eral

Light

& Power Company

of

to

the charter of the

this village to

allow

it

to

There is also sufficient steampower
water wheels.
of low water or trouble with ice.

in

reser\'e

in

case

C—

W.\SHINGTON,

D.
Bid.s will be received until Jan. 30 by CapJohn Stephen Sewell, Corps Engineers, U. S. A., Construction
Officer, U. S. Soldiers' Home, Washington, D. C, for erecting a building for a power plant and for electric elevators for the new mess ball and
tain

dormitory

at the Soldiers'

MARIETTA, GA.— The
the power house

for

the

Home.
plant of the Georgia

Macon & Albany

AUGUSTA, GA.— Promoters

Manufacturing & Public

electric

railway.

Charleston & St. Andrew Railway will soon apply to the City Council for a franchise to run its line
through Grove Street.
,
the

of

,

Electric

in

Downs, of Boston, Mass.. havr
of the new Woodbury-Water-

secured the contract for the construction

Lake Massapaug and

Roseville.

A.

Railroad

line

PELHAM,
of

.Atlanta,

GA.

arc

— H.

S.

Jawdon.

the engineers

for

of

the

Savannah, and Ludwig & Co.,
proposed water works, sewerage

system, electric light plant and ice plant.

MARIETTA, GA.— The plant of the Georgia Manufacturing & Public
Service Company, which supplies the city with water and electric light,
was recently damaged by fire, causing a loss of $250,000.

WRIGHTSVILLE. GA.— The
of

Atlanta, to prepare

City

Council has selected Arthur Pew,
the construction of water

supcrintcnci

electric light plant, for which $35,000 bonds were recentlyBids for the bonds will be received on Jan. 3 by J. W. Brin-

works and an
voted.

plans and

son, Jr., Mayor.
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ALBANY, GA. Application for a charter for the Albany Power Company has been made by Alex \V. Smith, Frank L. ^leufville and E. M.
Underwood. The company will be capitalized at $25,000, with the privilege of increasing to $2,500,000, and will engage in buying, selling,
leasing and operating dams, water powers, power houses and in the
manufacture of all kinds of machinery operated by water or electric
power.

—

UXBRIDGE, MASS.— The
Farnumsville, for electric

in

Kidd has purchased the
owned by Wardner & Wardlow.

place,

this

ABINGDON,
creased

—

FREEPORT, ILL.— Charles

writes

David

that

in-

Lay,

of

111., is endeavorgas and electric lighting plant in

E. Gregory, of Chicago,

ing to secure a franchise for a

new

directors of the Illinois Traction

Com-

pany are contemplating the building of an interurban underground system in this city, at an expenditure of $50,000. L. E. Fischer is manager.

SPRINGFIELD,
Orleans,

$33,000

for

the

to

Pana,

mile.

Dr.

La.,

this

city

per

—A

ILL.

Company

eastern Traction

from

awarded by the SouthTurner Construction Company, ot New

contract has been

to the

of an interurban electric railroad
The contract price is
distance of 50 miles.
Dixon, of New Orleans, is promoter of the

construction
a

enterprise.

— The

CICERO, IND.

electric lighting plant

owned by John Plaine was

Dec. 22.

fire

H. Wilson has sold the
franchises and holdings to James F. Lynch.

NOBLESVILLE, IND.— The
LIGONIER, IND.

—A

an electric

lA.

— The

city

is

light

plant,

said

J.

Wilmot

E. Armstrong, of Leesburg.

be considering the

to

Tele-

installing

of

light plant.

VINTO.V, lA.

— A.

H. Turner, county auditor, writes that the contract
awarded to

be received until Jan. 12 by
U. S. A., for furnishing and
installing electric light fixtures, transformers and installing watt meters,
and wiring for electric lighting in public buildings at this post.

DES MOINES, lA.— Bids

will

Cole, Constructing Quartermaster,

ROSSVILLE, KAN. — T. W. Andrews
an electric

light

WALNUT,

has begun the construction

of

KAN—

The Council has agreed to grant a franchise
N. Coron. of Carlisle, Ark., to establish an electric light in this
to

—

K.\.V.
The city has purchased the plant owned by
lor the present the plant will be used for commercial
and residential lighiing and will not furnish light for the town.
INDEPENDE.NXE, KAN.— The Union Traction Company is contempla'lng the construction of a line connecting Chcrryville, Parsons and

ELLINWOOD,
Bockenrohlc.

The work

Independence.
about April 1.

commence on

will

that

the construction of the line

the

E.

Faulk,

city

proposed electric light plant

secretary

will

cost

and treasurer,

$10,000.

ALEXANDRIA, LA.— An election will probably soon be held to vote
on Issuing |2S>ooo bonds for extending water works and electric light
plant.

'

flfCKSrORT, ME.— Preliminary
sook

for

Orland

the

with

par value

C.

one-third

of

the

appropriation

has been

of $21,000

paid

out to

and that the board expects the work to be completed well within
the appropriation.
The work is progressing as rapidly as possible and
in a few weeks the streets will be lighted by electricity from the municidate,

pal lighting plant.

Company

expected

is

Consolidated

the

that

Street

abandon the Zylonite power house in Adams
within the next year or two and that the electricity to operate the Berkshire road and the Hoosac Valley & Bennington Street Railway will be
generated at the Pittsfield power house.
Plans for the change have
been considered by the engineers of the Consolidated Company for .some
time.
It is stated that the company has ordered a 2,000-lip engine and
generator for the Pittsfield plant and electricity will be transmitted to
the North Adams station at 65,000 volts.
Railway

will

SAGINAW, MICH. —The
its

IRON RIVER, MICH.—

LAKE

a

franchise

in

the

.-K.

—The

electric

is

preparing to

light

Council

municipal electric

plant.

reported to be considering
Present contract
light plant.
is

spring.
special

a

lighting

election

held

December

21,

the

bonds for the construction of a munici-

citizens voted to issue $10,000 in
pal

Company

Lytle and others are reported to have

J.

for an electric

ODESS.^, MICH.

establishment of a

expires

Valley Telephone

plant in this city.

plant.

HOLL.\ND, MICH.— W. H.

Orr, manager of the Citizens' Telephone Company, announces that the company has decided to install an

automatic telephone system

this place.

in

H.\STINGS, MICH.— The Thornapple Gas & Electric Company has
The company now
installed a new water v.-heel at the La Barge dam.
has

ample

power

to

meet

present

all

ALBION, MICH. — .•\pplication

contingencies.

made to the City Council
by G. H. White and George Mindeman, of Chicago, 111., and Joseph
Taylor for a franchise for an electric railway to run north to Charlotte
and

has

been

Lansing.
ten-year

fr.inchise,

authorizing

the

con-

and operation of an electric light and power plant, has been
granted by the Village Council to A. J. Lytle, of Norway, and associates,
and as soon as possible in the spring the work of installing the new
.An ultimate expenditure of $200,000 is consystem will be commenced.
The power plant will be located at the Hemlock Rapids,
templated.
on the Paint River, eight miles from the town. It is s:\irf that 6,000 hp
can be developed, which will be sufficient to accomino.late not only the
villages of Iior. River and Stanihaugh, but all the mines in the vicinity.
The maxin;um rate to be charged for incandescent liKhliiiK will be 10
cents per kw hour and for street lighting $60 per arc lamp |)cr year on
struction

an all-ntght schedule.

WT!ST MONROE, LA.— C.
writes

a

contradiction of the report that the town
was to be asked for an additional $10,000 for electric
Aylmer Smith, chairman of the electric light board, states that

STAMBAUGH, MICH.— A

plant for his estate near here.

place.

E.

stock by the issue of 24,200 shares at

DAVIDSON, MICH.— At

causing a loss of about $6,000.

fire,

for installing electric light fixtures in court house has been
W. C. Vosburgh. of Chicago, 111., for $1,687.

W.

light,

the

deal has been closed by which the

phone Company passes into the control of

FARLEY,

electric

power house of the Cicero Electric Light

Company has been destroyed by

E.

capital

been granted

DANVILLE, IND.— J.

FT.

its

Templeton

enlarge

destroyed by

W.

Edison Electric Illuminating Company has
Gas and Electric Light Commissioners for permission to

the

PITTSFIELD, MASS.— It

this city.

BLOOMINGTO.V, ILL.— The

be

TEMPLETON, MASS. — In
about

proposed electric light plant.

the

will

BOSTON. MASS. — The

of

Joliet,

About 600 incandescent lamps

light.

of $100 per share.

—The

JOLIET, ILL.— E. H. Corle, of
Red Lodge, Alont., is engineer for

this

are now being prepared for the enlargement
Perry Street station of the Lowell Electric Light Corporation,
is
understood that construction work will commence early in

petitioned

electric lighting plant

Mutual Union Telephone Company has
stock from $10,000 to $15,000.

ILL.

capital

its

W^illiara

of

LOWELL, MASS. —Plans
of the

increase

FISHER, ILL.

Company

Electric

—

and it
March.

miles.

Day

BOSTON, M.\SS. Mayor Fitzgerald has vetoed the ordinance passed
by the Board of Aldermen, Dec. 13, granting a franchise to the Metropolitan Home Telephone Company to construct a telephone system in

IDAHO.—W. D. Kenyon, Paul R. Kartzke, J. C. Rogers,
Hale and T. B. Lee have been granted a charter by the County
Commissioners to build and operate a railway from the south bank of
the Snake River, in Boise, into the city of Oakley, a distance of 25
G.

W.

installed.

the city.

BOISE,

J.

i.

place has secured the contract for the wiring of the Excelsior Mills, of

WALLACE, IDAHO. An ordinance has been passed by the City
Council granting a franchise to William J. Hall to build and operate
an electric railway in this city.
I.

XLIX, No.

Vol.

proposed

power

i-lectricity

for

plant,

lighting

surveys arc being made at Alamoowhich will furnish Bucksport and
purposes.

ME.--F. D. Gordon, of Auburn, snperinlciwlcnt I^wislon
Auburn Electric Light Company, writes that nothing will l>e done in
ft
the way of rebuilding the power plant in New Auburn, recently burned,

AUBURN.

until spring.

ME—

A new unit is bring installed in the plant of the
LEWISTON,
Libby Umglry Company .ind will be in oftcration within two weeks,
which will be apprcclBtrd by the users of electricity, as the supply has
been limited since the plant on the Little Androscoggin River was
burned.
WEST STOCK BRIDGE. MASS.— Parrlsh Brothers have locured the
Mr.
contract to Install the eletlrical plant at West Slockbrldge for
Boasidr. and will also put in the slrrel lighting system.

STAPLES, MINN.— .X new

electric

lighting

plant

is

being

installed

in this place.

BUAINERD,

MIN.N'.— At a meeting of the business men held rcccn'ly

the Brainerd Hydro-Electric Power Company to furnish the city a minimum of 450,000 kilowatts of electric power for one
year for $ij,ouo was indorsed and the Council was asked to give them
The City Council will take up the question at its next meeta contract.

the proposition

of

ing.

ST. PAUL, MINN.— The City Council in relented to have on December 10 owardcd the contract for lighting tlie city by electricity for 1907
lamps in conto the St. I'aul Gas Light Ci.mpnny. nt $q6 c.ich for arc
At present there
duit district, and $K6 each (or overhead arc lamps.
arc 78 arc lamps »il|MiIieil by underground wires onil 640 overhe.id arc
The Assenihly on Dec. 30 passed the electric franchise ordinance
lamps.
received from
of the Northern llcoting 8r Electric Company as it was
work on its elecIt is said that the company will begin
the Aldermen.
tric

lighting system as soon as possible.

It

is

provided

in

the ordinance

miles of conduits and overhead wires shall be completed and In
of ordinance. The
service within .tS years after the date of acceptance
company now has conduits in n number of the downtown streets of

thai

1

1

the city.
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HATTIESBURG, MISS.— The Hattiesburg Traction Company is contemplating the erection of a power plant adjoining the gas plant in the
near future.

BETHANY, MO.— The
will

about $6,000.
electric

improvements

for

J.

ELBA, XEB.
ing an

City Clerk writes that early in the Spring bids
to the electric light plant to cost
F. Slinger is superintendent and electrician.

received

be

— The

citizens here are considering the matter of install-

light plant.

CLAY CENTER, NEB. — It

reported that applTCation has been

is

made

for an electric light franchise.

LINCOLN. NEB. — The

secured
Elks' tem-

has

new

the contract for furnishing the lighting fixtures for the
ple.

Kyd,

R.

M.

writes

the

improvements

contract

and

for

that

E.
to

manager
Springer,
the

plant,

the

Beatrice

of
of

Beatrice,

to

cost

Gas

&

has secured

between

$75,000

$100,000.

HINSDALE,

N. H.

MORRISTOWN,

—A

new electric light and powei plant is being
Frost mill by the Western Electric Company.

&

installed in the Haile

N.

J.

— The

men

business

are

said

to

be

making

preliminary arrangements for the formation of a company with a capital
of $200,000 to build a combined electric and gas plant.

—

TRENTON, N. J. The Public Service Corporation has had plans
•drawn for the erection of a three-story office building on Warren Street,
also for a power house which will have double the capacity of the company's plant on Chauncey near Warren Street.
The new buildings and
the equipments will cost in the neighborhood of $500,000.
The addition
to the power house will be 50x100 feet. The addition will be a complete
plant in itself and will have room for three 1,500-hp turbo-generator sets.

—A

NEWARK,
Company

has

N. J.
been

communication from the People's Light & Power
by the West Caldwell Borough Council,

received

agreeing to comply with that municipality's request for street lamps, providing poles are furnished free to the company.
It is desired to light
Fairfield Avenue, from Bloomfield Avenue to Francisco place. Old Road
and 1,500 feet of Bloomfield Avenue westerly from Fairfield Avenue.
It is felt that the company is not justified in its demand for poles, as
the price of lighting would be the same there as elsewhere.
The matter
has been laid over until it can be discussed with a representative of the

company.

,

—

N. M. H. F. Matheson has applied to the Town Council
for permission to erect and operate an electric light plant and furnish
electricity for lighting and other purposes.

AZTEC,

—

HAMBURG, N. Y, The Town Board has granted a franchise
the Niagara, Lockport & Ontario Company. Ltd., for 25 years.
SCHENECTADY,

N.

to

Y.— The

East Branch Railway Company
Schoharie Valley line.

Schenectady, Marketsville, Hancock &
has been given permission to build the

HILL, N. Y.— The Union Bag & Paper Company is contemplating the construction of a hydro-electric plant and dam at a cost of
The plant will have a capacity of 12,000 hp.
$250,000.
GENEVA, N. Y.—The Geneva, Waterloo, Seneca Falls & Cayuga
Lake Traction Company has been granted permission to increase its
capital stock from $450,000 to $1,000,000 and to make a new bond issue
of $1,000,000.

BROOKLYN,

— Work

on the new distributing station which

Hudson River

franchise

BUFFALO,

early

in

Electric

Power Company

in

is

this city,

January.

Y.— The

N.

State Board of Railroad Commissioners has
granted the Frontier Electric Railway Company authority to increase its

from $300,000 to $1,500,000, and has consented to allow the
mortgage for $2,000,000 to secure bonds. The company is owned by the International Railway Company and will build two
more tracks for electric cars between Buffalo and Niagara Falls. The line
will be built on private right of way, for which the commissioners
granted a certificate of necessity some time ago.

N.

Y.— C.

PLEASANT PLAINS,
by C.

City,

B.

for

School

J.

Snyder,

installing
3,

B.

J.

Snyder,

superintendent

school

build-

S. I.. N. Y.— Bids will be received until Jan.
superintendent of school buildings, New York

electric

equipment

in

additions

to

and alterations

—

The Salem Light, Heat & Power Company, of Salem,
N. Y.
has been incorporated, with a capital of $50,000.
The directors are:
John F. O'Brien, of Plattsburg; Jarvis P. O'Brien, of Troy; W. A.
Reynolds and M. A. W. Whitcomb, of Whailonsburg.

SYRACUSE,

Y.— The

Syracuse Rapid Transit Company has decided to construct a new track in Milton Avenue from the city line
The Counot the end of the Solvay branch in the village of Solvay.
cil of Solvay is now considering the company's application for a franN.

chise.

—

CANANDAIGUA, N. Y. At the meeting of the Board of Supervisors
on December 18 resolutions were* passed instructing the Light Committee
to communicate with various firms and to obtain bids for erecting complete lighting plants, including dynamos and gas engines, to be installed in the State Armory at Geneva and at the Court House and in
at

SCHENECTADY,

—

ROCIIELLE.

N.

N. Y.— It is reported that the General Electric
after the first of the year dispose of its interests in the

will

Schenectady

Y.— Permission

RochcUc Common Council and

the

has been granted by the New
Trustees of Larchmont to

Village

Company

Illuminating

corporation

to be organized
Schenectady Illuminating Company is handicapped in equipment.
The time has come when
extensions and improvements, the estimated cost of which will run well
up into the millions, must be made. As soon as the new company is
incorporated and the transfer made bonds will be issued for a large
amount.
It is said that the new company has secured valuable water
power privileges near Schuylerville and elsewhere and that large power
houses will be erected which will make the local company entirely
independent of the Hudson River Power Transmission Company, which
is at present furnishing a large percentage of the electrical energy from
its Spier Falls plant.
While the General Electric Company will not control the new company, it is the general understanding that prominent
in

this

officials

At the present

city.

of the

company

time,

to
it

a

is

said,

will take stock in the

the

new

corporation.

—

CHARLOTTE,

N. C. The Southern Power Company has awarded
the contract for building a railroad from Kings Creek to the new
power site at Ninety-Six Island, on the Broad River, a distance of five
miles.

HENRIETTA,

C—

N.

reported that S. B. Tanner, president of
has purchased the Green River Falls
water power property and will develop the power for the purpose of
furnishing electricity to operate a cotton mill which he and others
intend building.
Between 600 and 700 hp is to be developed.
It is

the Henrietta Mills, of Henrietta,

—A

RALEIGH,

N. C.
franchise has been granted by the Board of
the Capital City Telephone Company, which will take over
the local exchanges of the Southern Bell and the Interstate companies,

Aldermen

to

new company.
an entirely new plant in a building of

The new

the Bell having the controlling interest in the
cost

will

install

its

own

to

$20,000.

HAMILTON, OHIO.— The

city

has

sold

$65,000

electric

light

im-

provement bonds.

—

TOLEDO, OHIO. The City Council has passed the ordinance which
provides for electric lamps to be placed on Elm and Peck Streets.

DELAWARE, OHIO.—The

stockholders

of

increase the capital

to

the

Telephone

Citizens

from $125,000

to

$200,000.

BARBERTON, OHIO.—The

Massillon & Northern Electric Company
has petitioned the City Council for a franchise to operate its lines in
the streets of the city.

ASHTABULA, OHIO. —A
been purchased
which an exchange build-'ng
Streets

has

site at the comer of bridge and Joseph
by the Ashtabula Telephone Company on
will be erected at an early date.

CLEVELAND. OHIO.— Bids

will

be

received

until

Jan.

10

by the

Board of Public Service, for arc lamps, transformers and accessories
needed for the extension of the Cleveland municipal lighting plant.
A. R. Callow

is

secretary.

FINDLAV. OHIO. — A company
building an

electric

V.

is being organized for the purpose of
railway from Findlay to Tiffin and Nor walk.
The
as the Cleveland & Indianapolis Intcrurban Railway,

known
W. Ewing, of Findlay, is secretary.
CLEV^EL.AND, OHIO. The Cleveland Telephone Company

road will be

—

has purchased the property adjoining its present building at the corner of Champlain and West Third Streets, to provide for increased space which the
rapid growth of its business demands.

CLEVELAND, OHIO.— Solicitor
County can not go

Stage

has

into the lighting business.

decided that Cuyahoga
The county building com-

had planned to erect a plant for the group plan in Cleveland
county and city buildings with light and power, selling
electricity lo the city.
Mr. Stage says that the county may operate
its own lightinif plant, but has no authority to sell electrical energy.
NORMAN. OKLA.— The City Council has granted a fifty-year franchise over certain streets of the city to the Tecumseh, Guthrie & Norman
Electric Railway.
EUGENE, ORE.— John F. Kelly and J. S. Magladry, owners of the
Mohawk Lumber Company, have filed notice of the appropriation of 500
miners' inches of the waters of McGowan Creek, a tributary of the
Mohawk River for the purpose of generating electrical power, etc,
mission

to supply both the

Canandaigua.

MONROE, N. Y. A meeting of the stockholders of the Orange &
Rockland Electric Company has b*en called to vote on a proposition to
The company now
increase the capital stock from $50,000 to $100,000.
furnishes electricity for lighting Monroe, Centtal Valley, Highlaml
Roscoc.W. Smith is president, and
Mills. Chester and Washingtonvillc.
Zacl W. Paddleford, secretary.

NEW

to issue a

Company

Pleasant Plains, Borough of Richmond.

SALEM,

jail

company

Company have voted

ings. New York City, has awarded the contract for electric equipment
cf the Eastern District High School, Borough of Brooklyn, to Frederick
Pearce Co., for $39,785.

the

N. Y.

being
has
been discontinued for the winter.
As soon as the weather permits in
the spring the company will finish the building and begin the work of
laying the conduits for its service throughout the city.
The company
is contemplating making an application
to the Common Council for a

company

SANDY

in

COHOES,

erected by the

capital stock

BEATRICE, NEB.— R.
Power Company,

7

the New York, New Haven & Hartford Railroad Company to widen its
roadbed to accommodate eight tracks and to opesate an electric line between these points, completing the company's electric railway system
from the Harlem River to Boston.

lighting

Equipment Company

Electrical

75
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PORTLAND, ORE. — The

Oregon

Company, successor

Electric

the

to

Willamette Valley Traction Company, is contemplating the construction
of an electric line up the valley to Albany, and to shorten the distance
between Albany to Portland to 75 miles. C. F. Swigert is president.

—

BAKER CITY, ORE. The City Council has contracted with the
Baker Light & Power Company to furnish electricity for lighting the
city for one year.
The city is contemplating the erection of a municipal electric light plant next year, and to utilize the water power from
gravity water system.

its

PITTSBURG, PA.—Architect
writes that the proposed

C.

Emile Miller, Homeopathic Hospital,
this building will cost about

power plant for

$25,000.

Trafford

C.

asking

is

for

sub-bids

cured the contract for furnishing the electric lighting
the year 1907, at $1,124,224.

NEWBURG,
three

of

iod

— Sealed

PA.
or

se-

the city

in

for

proposals for lighting the streets for a perwill be received until Jan. 7, by Henry

years

five

at

XLIX, No.

i.

by the Washington Water Power Company, of Spokane, in connection
its proposed power plant
for everything except turbo-generators
and boilers; probable cost of proposed plant, $800,000.
W. S. Barstow
Company,
&
56 Pine Street, New York, N. Y., are the engineers.
let

with

MARINETTE, WIS.— The New
organized

recently

York-Wisconsin Company, which was
purpose of constrticting cement works at
the construction of an electric railway

the

for

Rush Lake, is contemplating
from Rush Lake to this city.

KAUKAUNA, WIS.— The

Green Bay & Mississippi Canal Company

reported to be making a survey of the lower water power in this
city for the purpose of developing the power.
There is said to be about
is

2,000 hp available.

PHILADELPHIA, PA.— Thomas

on the cost of alterations and additions to power house No. 34,
1313 North Twenty-seventh Street for the city.
PHILADELPHIA, PA.— The Philadelphia Electric Company has

Vol.

CODY,

M. Edwards

Capt. N.

WYO.—The

is

engineer in charge.

Council has granted a franchise to the
Northwest Wyoming Construction Company to construct and operate
an electric railway from the Burlington Depot, which is located some
distance from the town and through the principal streets of the city.
The company is composed of J. R. Painter, Russell Kimball, George T.
Beck and George B. Taylor, all of Cody.
City

Afflerbach, chairman of committee on lighting.

LegaU

WASHINGTON,

E.^ST

P.\.— The Borough Council has granted a franWashington & Canansburg Street Railway Company to build
and operate a street railway line on East Beau Street, for a term of 99
chise to the

AN OLD TELEGRAPH

years.

Dimmick, on Dec. 18, signed the ordinance
requesting Director of Public Works .Vker to prepare plans and specifi-

SUIT.— Judge John R. Hazel of the United
States circuit court has signed a decree in the suit of Harrington, Edison and Reiff vs. the Atlantic & Pacific Telegraph Company and the

cations for

estate

SCRAXTON,

and

P.\.

— Mayor

an electric lighting plant, to furnish lights for city streets

PROVIDENCE,

I.— The

Narrangansett Electric Lighting Cominstalling a 2,700-hp Curtis steam turbine in the Narragansett
R.

pany is
power house.

Wben the turbine is in
Narragansett station will be g,ooo hp.

WESTERLY,
Lyme
wich

R.

I.

—

It

stated

is

that

operation

the

capacity

the

who own

parties

of

the

East

the

and who built the Groton & Stonington and the Nor-

franchise

&

Westerly

electric railways will petition the Legislature for a charter

an electric railway from the present westerly terminus of the
East Lyme Railroad to the Connecticut River.
If this
constructed it will complete a direct shore line route from Westerly

build

to

New London &
line is

to

New London and New Haven.
HARTSVILLE, S. C— Bids will

be received until Feb. i by the
Commissioners of Public Works (J. J. Lawton, chairman), for $41,000
bonds to be issued for the purpose of constructing and operating a system of water works and plant for sewerage and lighting purposes.

PARSONS, TEN.N.— The

Parsons Marble and Granite Works of

making preparations

place arc

soon

this

to furnish electricity for lighting the town.

CHATTANOOGA, TENN.— It
ways Company

is

stated

Chattanooga Railon the west

the

that

a franchise for a line
tide to the top of Cameron Hill and Boynton Park.
will

ask

for

CLARKSVILLE, TENN.— W.

B. Young, City Recorder, writes that
Council has passed the ordinance requiring the Cumberland
Telephone & Telegraph Company and the Home Telephone Company to
place all itt^ wires underground by Sept. i, 1907.

the

City

FREDERICKSBURG, TEX.—The

owned

plant

lighting

electric

by

.MARSHALL, TEX.— Hunter & McCormick,

of Shrcvcport, La., have

been granted a franchise for an electric street railway

RICHFIELD, UTAH.— The

Richfield Electric Light

installing a hydro-clcctric plant

Owing

the middle of February.

company

Brown

is

BELLOWS FALLS, VT.— The
for

15

and hopes

have

this

in

it

auxiliary plant of the

& Power Company at Forest was put
first time and it now taking the place

Thomas

it.

Fall

Mountain

into operation Dec.

of the

steam

plant

on the island.

GROTTOES, VA. — The
Installation of

city

in

srcuring preliminary estimates on

the

an electric lighting plant.

TACOMA. WASH.— The

H'ucklcy

to Seattle has

•treet railway line

Wighlman

franchise

for

rinolhcr

been granted by the City Council.

SEATfLK, WASH.— The

Southern Railway ComSeattle,
«t
pany it contemplating the construction of a branch line to Kennydale,
£<lcn and Newcastle.

SPOKANI-:,

WASH.— It

Sl'OKANF.,

WASH. — A

Renton

reported that the Spokane & Big Bend
Railway Company will toon advertiie for the conitruction of 79 mllci
of road, and that construction work will cnmmrnce an toon at poisiblr.
it

mortgage of $500,000 hat been

Intcrtiatc Telephone

Company

Company

fundt

l» lecurc
Wallace. Idaho.

for

lot*

of

light

plant

$10,000.

exleniive tcalc.

SPOKANE,

It

which
it

are being

wat dctlroyrd by the

taid

that

the

plant

will

made

flood

be

to rebuild the

lait

month

rebuilt

H. D. Gates, of Hllltboro, Ore., it owner.
We are Informed that conlractt are

WASH—

by the

filed

favor of the Spokane & Eattern Trutt
the cxtenilon of the telephone line to

in

CASTLE ROCK, WASH.— Preparalloni
electric

principal

against

associates excepting

RIGHTS OF ELECTRIC LINEMAN INJURED WHILE STRIPPING POLE. — An inexperienced lineman, unacquainted with the methods
used for the protection of those engaged in the work of stripping and
lowering poles, was directed by his foreman to strip a decayed pole
without being given any instructions as to how to set about the work.
He climbed the pole without inspecting or testing it in any manner
and was injured while at work. It appeared that the company for which
the lineman worked had notice of his inexperience; at least there was
evidence tending to show such notice.
It was held that the lineman
was not guilty of negligence in climbing the pole without making an
inspection or in releasing the span wire while the guy wire was still
attached.
The company was held to be under a duty to instruct its
inexperienced employe and to be liable in damages for his injuries. The
duty of instruction may arise on the part of a master in the case of an
inexperienced adult employe the same as in the case of a child.
Sias vs.
Consolidated Lighting Company, Supreme Court of Vermont.

CONTRACT FOR PURCHASE OF STOCK
The promoters of

IN

CORPORATION.—

learning that one Feitel was
desirous of subscribing to some of the stock of the corporation, mailed
him the following form, asking him to fill it out and riturn: "Kindly

my name

place

on

a

ytt

at

a

more
to

— subject

surplus

myself

place.

& Power Company

made upon

Light
the

in

operation by
to the scarcity of coal the steam plant
to

is unable to meet the demands
president and general manager.

of the

Electric

Gould and the telegraph company.
Edison have died meantime. The decision was very broadly in favor of Reiff and Edison and handed down
January 25. 1906.
The decree orders an accounting in favor of the
plaintiffs.
The patents have expired. The case involves the invention
of Edison in automatic telegraphy as well as the quadruplex.

The

Reiff

for

private

a

....

corporation,

shares at the price of one hundred and fifty
hundred dollars par value and fifty dollars

dollars per share, being one

Cbriitian Stehling has been purchased by G. A. Pfeil.

is

This case has been pending for thirty years and

of Jay Gould.
alone by

prosecuted

buildings.

be

to

pay

to

for

allotment
this

by

the

organization

committee.

I

bind

Feitel
stock on the call of the organizers.'*
it out for one
hundred shares. Upon the in-

signed the slip and filled
corporation of the company Fcitcl was
against the promoters for breach of

It-ft

out and he brought an action
the
It was held that

contract.

sending in of the application by Fcitcl was a mere offer to purchase
As the offer was not accepted by the
one hundred shares of stock.
defendants there was no contract, and, consequently, the plaintiff had
no cause of action. Where an individual applies for shares in a company, there being no obligation to let him have any, there must be a
Fcitcl vs. Drcyfous,
response by the company, or there is no contract.
Supreme Court of Louisiana.

SALES OF STOCK IN FOREIGN TELEPHONE COMPANY DONOT CONSTITUTE "DOING BUSINESS" WITHIN MISSOURI
STATUTE.— The sale of shares of stock in the Stale of Missouri, the
stock being that of a telephone company incorporated in Delaware, docs
not con8tilntc "doing lMit*in<-ss" within Missnmi. Rtv, Si. iHgg, Sections
1Q34, ioj6, providing that a foreign shall comply with certain requirements before it shall be permitted to tranitnct business within the State

and denying to any foreign corporation doing business without such
compliance the right to sue in the State covhIm upon any demand,
whether in contract or in tort. There is no doubt that the contract of
Missouri without complying
any foreign corporation, doing ttusincss in
Hut the transaction of business
with the statute mentioned, is void.
referred to In the statute means the business which the foreign company
was incorporated lo iigiiKc in. The buNiness of a telephone company
ducK not consist in disposing of some of its stock to an individual and
such act is nut doing t>usincss within the statute. Therefore, although a
(clcphonc company has not fulfilled the requirements necessary to transacting business in Missouri, the negotiable promissory note which it
(

receives for shares nf ntoclc sold in that State is n valid ohllgntion and
may t>c recovered on by the company or Ita endoricc. First Nationali

Hank

vs.

I^eper. Kansnn

(

ity

(Mo.) Court of Appeals,

January

5,
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DAMAGES AGAINST TELEGRAPH COMPANY FOR MENTAL
ANGUISH RESULTING FROM FAILURE TO DELIVER TELE-

GRAM. — Where

a telegram, addressed to the plaintiff, notifying her of
the death of her stepson and the hour set for burial, was delayed in
being delivered, through the negligence of the telegraph company, the
plaintiff was entitled to recover damages from the telegraph company for
the mental anguish suffered, as a result of not being notified of the
funeral in time to attend it.
Damages for mental anguish are as old
as the law. They have been allowed by all courts in cases where there
In many instances damhas also been a showing of physical suffering.
ages for mental suffering, unaccompanied by physical suffering, have
been allowed, for instance in actions for libel, slaij^er, malicious arrest,
wrongfully ejecting a passenger from a train, etc.
Upon the question
of the liability of telegraph companies for damages for mental anguish
resulting from their negligence in handling messages the courts of the
United States are divided. North Carolina is one of the States holding
the view that such damages are recoverable. Harrison vs. Western Union
Telegraph Company, Supreme Court of North Carolina.

ASSUMPTION OF RISK BY EMPLOYE.—In an action brought by
a servant to recover damages for injuries from his employer, it appeared that the plaintiff was engaged in operating a machine used for
The machine became clogged
the purpose of thinning out rubber.
with the rubber which was passing through it and the plaintiff went to
work to cut the rubber away with a knife, as he had been instructed
to do, when his hand was caught in the revolving rolls of the machine
The theory of the master's negligence was based upon
and injured.
fais failure to provide a certain kind of a clutch which it was alleged
would have stopped the rolls in time to have prevented the accident.
The plaintiff had been employed about the machine and had seen similar
machinery for seven years and he testified that he understood the position of the rolls of the machine and the manner of their operation.
He
understood that the machine could not be stopped while there was rubber between the rolls except by shutting off the power. It was held
that he had assumed the risk incident to the absence of the style of
clutch which would have stopped the machine in time to have saved
his hand and that he could not recover for his injuries.
Roche vs. India
Rubber & Gutta Percha Insulating Company, Supreme Court of New
York, Appellate Division.
ACTION AGAINST TELEGRAPH COMPANY FOR FAILURE TO
DELIVER MESSAGE— PROOF THAT MESSAGE WAS DELIVERED TO COMPANY NECESSARY.— In a suit for damages against a
telegraph company for failure to deliver a telegraphic message, it is
necessary for the plaintiff to establish that the message was delivered
to the company for transmission.
This is not accomplished by proof
that the plaintiff's agent, in an attempt to deliver the message tor
transmission, used the telephone, calling upon the telephone company for
a connection with the office of the telegraph company, and, upon being
answered by one supposed to be in the telegraph office, asked, "Is that
the Western Union Telegraph office?" and, upon being assured in the
affirmative, repeated to the person so answering the message intended
to be sent; it not appearing that the agent of the plaintiff recognized the
voice of the person who answered him as being the voice of one of the
agents of the telegraph company, and it not being otherwise known
to him or shown that the person to whom he was talking was the agent
of the telegraph company. It may possibly have been, argued the
court, that the telegraph operator failed to connect the plaintiff's agent
with the office of the telegraph company. If such connection was in
fact made, the higher and better evidence would have been the testimony of the operator of the telephone company. Planters' Cotton Oil
Company vs. Western Union Telegraph Company, Supreme Court of
Georgia.

Obituary,

MR. ASA M. MATTICE has discontinued his business as consulting engineer to become manager of the works of the Walworth Manufacturing Company, South Boston, Mass., the duties of which position
he assumed January i.

—A

PROF. A. F. GANZ.
reprint has been made in pamphlet form, from
the Franklin Institute Journal^ of the treatment by Prof. Ganz of the
physical meaning of power factor and the significance of a power factor
than unity without phase difference.

less

C. J. FRANKLIN, who has been connected with the Tacoma
Railway & Power Company, of Tacoma. Wash., has been appointed gen-

MR.

superintendent of the Portland Railway, Light & Power Company,
Portland, Ore.
Mr. Franklin will fill a post newly created and will not
displace any of the present officers.
eral

MR. VICTOR L. SCOTT, of the San Antonio, Tex., Gas & Electric
Company, has issued a revised edition of his digest of the law, decisions^
and insurance regulations directed against gasoline lighting and use.
Sample copies will be furIt is a suggestive and pertinent document.
nished by Mr. Scott free to any gas or electric company, upon request.

YEATMAN. — Mr.

berland Electric Light
his

at

residence,

Company

Nashville,

for

fifteen

Tenn., on

years,

Dec.

18.

died suddenly in bed

A

post-mortem exami-

Mr. Yeatman had been dead about an
hour when discovered by Mrs, Yeatman, who went to his bedroom to
awaken him for breakfast. He was a son of James E. Yeatman, long
one of the pioneer business men of middle Tennessee, and later a

nati n

disclosed

the

fact

that

widely known philanthropist of
charitable

er's

his

characteristics

St.

The son

Louis.

and never

let

his

left

inherited

his

hand know

fath-

what

hand was doing, but kept both busy trying to aid his fellow
He has resided in
Mr. Yeatman was in his fifty-fourth yeear.

right

men.

Nashville about half of that time.

E. HROWNELL, who has b«n operating the Lake City,
under lease for 2j^ years, took possession on December 26,
now operate it as owner. The consideration is $18,000.

MR. OTTO
plant

nd

will

the past

for

CLIFTON ROBINSON

SIR
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the subject of a recent full-page por"king of electric traction,"
while to the same issue he
very interesting article on
tramways.
It is full of reminiscences dating back to the time when
Frain installed the first English tramway at Birkenhead. Sir Clifton is

London

the

in

now

the

Tattler,

is

the British
contributes a

as

managing director and engineer of the London United Tram-

ways, Limited.
A. ILER.— Mr. George A. Her, formerly with the Western
Railway Company as electrical engineer and superintendent
of its motive power and machinery at all its large mines, has resigned
to accept the position as electrical engineer and superintendent for the
Las Vegas Railway & Power Company, Las Vegas, N. M. He was formerly chief electrician in the U. S. Navy and instructor in branches of
government uses of electricity.

MR.

G.

Maryland

^etefs

of the Trade,

THE OHIO ELECTRIC SPECIALTY COMPANY,
Ohio,

has

changed

title

its

the

to

Tregoning Electric

Cleveland,

of

Manufacturing

Company.

HALLER MACHINE COMPANY.— Hereafter

all

correspondence ad-

dressed to the Haller Machine Company should be directed to 319 South
Clinton Street, Chicago, instead of 129 Fulton Street.

ELECTRIC SERVICE SUPPLIES COMPANY.—The

advertising de-

partment of the Electric Service Supplies Company, Mr. C. H. Bristol,
manager, has been moved to Philadelphia, and the address now is 1020
Filbert Street.

THE KILBOURNE & CLARKE COMPANY, of Seattle, Wash., has
been appointed Northern Pacific agent for the Ajax Line Material ComThis will add to its large supply of stock an assortpany, of Chicago.
ment of the Ajax mast srms, arc lamp pulleys, arc insulators, togglebolts and incandescent street hoods.
DOSSERT &

New York

CO., 242 West Forty-first Street,

City,

manu-

facturers of the well-known Dossert joints and solderless connectors and
terminals for wires and cables, will exhibit a full line of their appliances, including many new and novel features at the coming Elec-

Trades Exposition, Chicago,

in

section F, space No.

BRILLIANT CONFERENCE.— A number

Brilliant

Electric

Company were

in

of

the

6.

salesmen of the

Cleveland during holiday week in

conference with Mr. E. J. Kulas, general manager of the company. On
Ihursday evening, Mr. Kulas entertained them at a banquet at the Colonial Hotel.
The following gentlemen were present: G. R. Newcomer,
\".
Hennecke, G. O. D'Urfor, R. S. Jackson, D. W. Hopper,
E.
R.

C.

Took.

INC., have had to make a few changes in personnel recently at the Chicago end of their business from the fact that
the volume there is so great it is more than one man can handle to
advantage; besides which they desire to have their representatives get
around to see their customers oftener. Mr. Geo. V. W. Ingham has been
transferred from the main office to Chicago, as western sales agent, in
Mr. Ingham has been
charge of the territory controlled from Chicago.
the line,
at the factory for some time, and therefore is well posted in
and is in a position to handle all conditions very satisfactorily. Mr. A.

PASS & SEYMOUR,

Merrill

remains

that the concern

in

Chicago also as assistant western sales agent, so
a strong and effective force in that territory,

now has

THE WESTERN ELECTRIC COMPANY

will

show

at

its

booth, at

the Coliseum, Chicago, a very large and
handsonie water color painting of its new iio-acre plant at Hawthorne,
distribute at the booth souvenir postal cards, showing a
111.
It will
reduced reproduction in colors of this picture and will be very glad to
the

la.,

R.

Company

trait

S.

Personal,

GRIER, who

has been associated with the Bryant
years as assistant manager, has resigned for the purpose of opening general sales offices in New York
Among other things
City for various lines of electrical specialties.
he has secured is the "Arrow P" snap and push button switches.

trical

Nathaniel Pope Yeatman, secretary and
treasurer of the Nashville Railway & Light Company, since its reorganization in 1895, and prior to that time holding the same responsible
position in the old Nashville Street Railway Company and in the Cum-

N. P.

EDWARD

MR.

Electric

.\

MR.
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coming

Electrical

give these gratis to

Show

visitors

at

to

mail

to

their

friends as souvenirs.

lt«

ELECTRICAL WORLD
American transformers, Thomas high-tension insulaElectros insulating material, Western Electric Company's arc lamps,
and direct and alternating-current motors, its series and multiple lamps
exhibit will include.
tors,

both
alternating
current
and
direct
current.
It
makes a
spedalty of a direct current indestructible lamp, the magnets of
which are wound with Deltabeston magnet wire and will give
a demonstration of the heat resisting qualities of this wire as compared with cotton-covered magnet wire. Another interesting feature will
be that of a series alternating equipment in full operation, including
switchboard, regulator and transformers.
It will also show its new
1907 line of fan motors and a switchboard equipped with some recently
perfected devices. An indestructible field coil for railway motors, wound
with Deltabeston wire and guaranteed for one year, is an article which
will form no small part of its display.
Its new 20-inch arc lamp is
something entirely out of the ordinary in the arc lamp field.
It will
have a sample connected up at its booth, showing that fuses may be entirely omitted without injury to the lamp.
Its new induction motor,
recently perfected, merits inspection. It will be shown in actual operation.
A demonstration of its sewing machine motors will prove attractive to the ladies.
The company has made ample preparations to
take care of customers and guests and will provide for their convenience
a stenographer, telephone, stationery and a general bureau of informafor

tion.

THE NATIONAL BATTERY DEPOT,

of

Chicago,

Michigan Avenue, has been opened by Mr. George

located

at

271

who has
Chicago for many
Berger,

S.

been associated with the storage battery business in
and a complete stock of electric vehicle and sparking battery parts

years,

DIRECTORY OF ELECTRICAL ASSOCIATIONS, SOCIETIES, ETC.
{Published

AuEKicAN

Xew Haven,

Skinner,

of each

month.)
Electeo-Theeapeotic Association.
Secretary,
first

issue

Dr.

C.

Secretary,

Sadtler,

59

Secretary, Ralph

W.

S.

S.

loth St., Philadelphia.

American Institute op Electrical Engineers.
Pope, 95
month.

Liberty

American

St.,

Railway,

New

York.

Meetings,

fourth

Friday

each

of

Mechanical & Electrical Association.

Walter Mower, 12 Woodward Avenue, Detroit, Mich.
American Society op Mechanical Engineers. Secretary, Calvin

West

12

31st

St.,

New

York.

W.

Spring meeting, Indianapolis, Ind.,

May, 1907.
American Society op Municipal Improvements.
Secretary, G. W.
Tillson, Municipal Building, Brooklyn, N. Y.
Next meeting, Detroit,
Mich., third Wednesday, September, 1907.
American Street & Interurban Railway Association.
Secretary,
B. V. Swenson, 60 Wall St., New York.
Association of Edison Illuminating Companies.
Secretary, Geo.
Stetson, New Bedford, Mass.
Association op Electric Lighting Engineers op New England. SecreUry, Welles E. Holmes, 308 Washington St., Newton, Mass.
Annual
meetings held in Boston, third Wednesday in March.
AsiociATioN OP Railway Telegraph Superintendents.
Secretary, P.
W. Drew. Milwaukee, Wis. Next meeting, Atlantic City, N. J., June

R.

19,

1907-

California

Secretary,

P.

T.

Canadian Electrical Association. Secretary, T.

S.

Young, Toronto,

Ont.

Colorado Electric Light, Power & Railway Association.
Secretary, John F. Doslal, 405 17th St., Denver, Col.
Next meeting, Sep1907.

Connectici-i State Street Railway Association.
Secretary, E. W.
Bridgeport, Conn.
Elrctric Club of Cleveland.
Secretary, Geo. L. Crosby, laoo Scho-

Poole,
ficld

Building, Cleveland, Ohio.

Electrical Contractor!' Association
John P. Faure, 77 Water St., Ossining,
Elrctrical Contractors' Association
Ury, Chat. J, Sultrr, ujo Pine St., St.
Electrical Salesmrn'! Association.
401 Monadnock
January, 1907.
Erich,

Block,

Chicago.

of New York State. Secretary,
N. Y.
of State op Missouri.
Secre
I^uis,

Mo.

SecretRry-Treasurer,

Geo. H.
Next annual meeting, Chicago.

Elrctrical Trades Association op Canada. Secretary, Wm. R. Ktnvely,
Royal Infurancc
Building,
Montreal,
Can.
Next annual
meeting,

January 14, 1907.
Elrctricai. Trades Association of Chicago.
SecrclSry, Frederic P.
Vnw, Marqurlle riiiilding. Chicago.
Ei.PcraiCAL Tradh Asiociation of PiiiLAnELFiiiA.
'Secretary, E. A.
Syn.inri. 8in Drex-I Building. Philadelphia, Pa.
Meetings, second and
fourth Thursdays each month.
Electeical T»ADrs Association of the Pacific Coast. Secretary,
Albert H. Ell|r,i. Oaus Spreckrii Building, San Francisco, Cal. Monthly
meeiingi. San Francisco, first Thursday of each month.
.Montreal,

A FIFTIETH ANNIVERSARY does not come very often in the history of American manufacturers, but the house of I. P. Frink can boast
A half century
that the New Year brings with it its fiftieth anniversary.
of reflector making food for reflection, indeed! Right up through the
long line of improvements in illumination and illuminants, Frink re-

—

have varied as

flectors

new problems and

oil,

gas, acetylene

conditions,

and

their

and

have introduced
shows that the correct
adhered to and followed

electricity

success

principles grasped at the outset have been
through the long evolution. The headquarters at 551 Pearl Street, New
York, afford many interesting examples of this in relics of bygone stages
in the art.
No reputation is better established than that of I. P. Frink

such varied

in

public

fields

buildings,

as

the lighting of art galleries, churches, libraries,

stores,

halls,

etc.,

and the firm was

specialist

in

"il-

luminating engineering" long before that branch of work was even suspected to exist by the great majority of mankind. During the past year
the old reputation has been further entrenched by good work, and the
output of reflectors, etc., has been limited only by the capacity of^ the
factory.
The firm has no misgivings as to trade prospects in the near
Or the dim future, but goes forward to another jubilee strong in the
friendship and confidence of patrons who have dealt with it throughout
the long past, and in the immediate period of electrical growth.

Electrical Trades Society of New York (Member
Trades Association).
Secretary, Franz Neilson, 80
York.
Board of Directors meets second Friday of
Empire State Gas and Electrical Association.
Davidson, 58 William St., New York. Next meeting,
Engine Builders' Association of the United

La Salle, III.
Illuminating Engineering Society.
liot,

Irving Place,

4

New

National Electrical

Wall

Street,

New

each month.
Secretary,

November,
States.

R.

A.

1907.

Secretary,

New

York.
Illinois State Electrical Association.
Lyle. 39 Cortlandt St.,

I.

York.

H. E. Chubbuck.

Secretary,
Secretary,

Meetings

in

New

Dr.

Arthur H. El-

York, second Friday

of each month.

Southern Indiana. SecreLandgrebe. Huntingburg, Ind.
Indiana Electric Railway Association.
Secretary, P. H. White.
Indianapolis, Ind.
Monthly meetings, second Tuesday of each month.
International Association of Municipal Electricians.
Secretary.
Frank P. Foster, Corning, N. Y.
Next meeting, Norfolk, Va.
Iowa Electrical Association. Secretary. L. B. Spinney, Iowa State

tary,

E.

W

Ames, la. Next meeting, Clinton, la., April, 1907.
Iowa Independent Telephone Association.
Secretary, C. C. Deering, Boone. la.
Next meeting, Sioux City, la., March 12-14, 1907Iowa Street and Interurban Association. Secretary, L. D. Mathes.
Dubuque, la.
Next meeting, Clinton, la.. May, 1907.
Sccrttary, Jamea
Kans.ks Gas. Water & Electric Light Association.
Next meeting, Topcka, Kan., October
D. Nicholson, Newton, Kan.
College.

16,

1907.

Kentucky Independent Telephone Association.
Secretary, James
Maret, Mount Vernon, Ky. Regular meeting, second Tuesday in October
each year.

Massachusetts Street Railway Association.

Independent Telephone Association.

Whittier, Spencer, Cal.

tcTDhcr,

attention,

Independent Telephone Association of

Secre-

tary,

Rice,

be cairied, so that prompt repairs and renewals can be made of
standard sized battery as well as any National battery.
The National Battery Cc.npany's sales offices, at 450 Old Colony Building,,
will be, as heretofore, under the management of Mr. Bertram Smith, and
any communications with either of these addresses will receive prompt
will

J.

American Electrochemical Society.
S.

i.

ai»y

E.

Conn.

XLIX, No.

Vol.

Mass.
month, except July and August.
Michigan Electric Association.

Clark,

70

Kilby

St.,

Hoston,

Secretary,

Charles

S.

Meets second Wednesday of each
Secretary.

A.

C.

Marshall,

Port

Huron, Mich.
Missouri Indei-endent

Telephone Association.
Secretary, Houck
McHenry, Jefferson City, Mo.
National Arm, Pin & Bracket Association. Secretary, J. B. Mngers.

Madison, Ind.
National Electric Light Association.

Secretary,

W.

C.

L.

Eglin,

Philadelphia, Pa.

National Electrical Contractors' Association of the United Statu,
W. H. Morion, 94 Genesee Street, Utica, N. Y. Next meeting. New York City, July 17, 18 and 19, 1907.
National KircTRrcAi. Tradks Association.
Secretary, Fred P. Vose,
Next annual meeting, Chicago, se^
1343 Marquette Building, Chicago.
ond Thursday in June, 1907.
Nationaf Intkrstate Tpi.fpiione As.sociation. Secretary, A. L. Tcto.
Nashville, Tenn.
Secretary,

New England

Secretary, Altoa F.
Electrical Trades Association.
Directors meet first WedneRday of

Slate St., Boston, Mass.

Tiipper, 84

each mcnth.

Nrw England
Pearl

.St.,

Street Railway Cluh.
Secretary, John J. Lane, is
Meets last Thursday of each montk

Boston, Mass.

New York Elfctrical Society. Secrriary, G. H. Guy,
New York.
Nrw York State Ihdepp.hdeht Telephone Association.

114

Lib-

erty Street,

R.

M.

1907.

F.nlon,

Niagara Falls, N. Y.

Secretary,

Next meeting, Syracuse, N. Y., June,

Janl'arv

5,

ELECTRICAL WORLD.

igo;.

NoRTHwisTERN ELECTRICAL ASSOCIATION.
Secretary, B. C. Adams,
Madison. W'-.
Ohio Eleciric Light Association. Secretary, D. L. Gaskill, Greenville,

O.

Peru,

Portsinouth,

Next meeting, Columbus,

O.

Secretary, Ralph

O.,

last

Thursday

New

John Brant, 195 Broadway,

April,

Next mapting, Niagara

York.

Falls,

N. Y., 1907.

Pacific Coast Electrical Transmission
Samuel G. Reed, Portland, Ore.

Association.

Secretary,

Pennsylvania State Street Railway Association. Secretary, Charles
Smith, Lebanon, Pa.

E.

Secretary,

E.

Buck, Hud-

R.

J.

Street Railway Accountants' Association of America.
M. White. Box 34s. Hartford. Conn.
Street Railway .Association of the State of New York.
H. Pardee, Canandaigua, N. Y.
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UNITED STATES PATENTS ISSUED DEC.
[Conducted by Rosenbaum

&

SYSTEMS;

App.

'^^'''JS^-M^D^A^?,^!'^^,,
GENERATORS;

Ihe motor

1906.

Mar.

filed

™^

9.

1903.

or

1906.

EXCHANGE FOR DOUBLE-

Gotthilf A. Betulander, Stockholm,
Relates to specific details.

COOLING ELECTRIC MOTORS AND

Benson Bidwell, Chicago,

dynamo has an

111.

App.

filed

May

28,

casing enclosing the
same and forming an expansion chamber for a cooling agent. Compressed air passed through cooling coils is employed for this purpose.
839.1 "S. ELECTRICAL CONVERTER; William B. Churcher, Cincinnati.
U.
App filed June 29, 1903. In a converter, a plurality of electrodes adapted to receive a current in one direction, an electrode
adapted to transmit the current so passed, and a plurality of coils
respectively traversed by alternating currents of different phase.
839,117.
SUBSTATION PROTECTOR; Frank B
Cook, Chicago, 111.
App. filed July 30, 1906
Construction of the
casing for fuses, etc., of a telegraph or telephone substation.
A
vitreous block has a central post and a sheet metal cover secured
thereon by a bolt through said post.
839,186. AIR
SYSTEM; Jay Noble, St. Louis, Mo. App. filed
In order to insure the application of the brakes
July 10, 1905.
immediately throughout a long train, the patentee has an electric
connection established by the air pipe which operates magnet valves
to release the air at all the cars simultaneously.
839,210. COMPOSITE
OF
TELEPHONY; Harry O. Rugh, Sandwich, 111. App. filed Oct. 20, 1906.
Has a special arrangement of retardation coils by which the telegraph and telephone messages are transmitted over the line without
interference.
air-tight

WEATHERPROOF

BRAKE

SYSTEM

TELEGRAPHY AND

839,216. CIRCUIT CLOSING
Thomas W. Small, OevelanJ, O.
App. filed May 17, 1905. A specially constructed hanger
has 3 pair of spring imoelled depending shoes or fingers which
engage contact blocks supported by the trolley harp.

MECHANISM;

839,224. COUPLI.N'G DEVICE
ELECTRIC
Harold Stokes, London, England.
App. filed Feb. 5, 1906.
A pair of
insulating blocks are respectively piovided with a pair of plugs and
a pair of sockets therefor and a threaded sleeve is effective to connect the blocks in a manner similar to an ordinary threaded sleeve
pipe connection.

FOR

CONTROLLER;

Thorstcn

CONDUCTORS;

Von Zweigbergk,

Preston,

England.

1906.
A fo.-m of controller having a vertically
similar to an elevator controller.
The lever has
special thumb operated detents or fingers by which different effects of
control may be attained.
filed

projecting

May

21,

lever

CIRCUIT OPENING DEVICE FOR ELECTRIC HEATERS;
James 1. Aver, Cambridge, Mass. App. filed May 5, 1905. In order

839,255-

avoid overheating the resistance element of an electrically heated
cooking utensil, the patentee provides a specially constructed fuse in
to

the circuit.

CONDUCTOR SUPPORT FOR MOVABLE TOOLS:

James

I.

Ayer, Cambridge and George T. Gilbert, Northampton. Mass.
.-Spp.
filed Dec._ 22, 1905.
An electrical connection for self-heating flat
irons, having a horizontal spring arm suspended above the work table
and adapted to keep a uniform tension in the electrical conductor
regardless of the position of the flatiron.

ELECTRICAL RESISTANCE METAL; Adelbert O. Benecke,
App. filed Jan. 5, 1906. A form of resistance clement
J.

Newark, N.
adapted

for resistance boxes where it is desired to obtain a high
resistance in a compact space.
A metallic ribbon is insulated and
the resistance wire is wound spirally over the insulation.
The whole
may afterward be bent into any desired compact compass.

RHEOSTAT; Adelbert O. Benickc. Newark. N. J. App. filed
A resistance box employing a resistance clement con9, 1906.
structed in accordance with the above patent.
Has a plurality of commutators for making the different resistance connections.

839.259.

Apr.

839.260.

FLEXIBLE CONNECTION; Andrew

839.268.

SUPPORT FOR SURGICAL NEEDLES;

Benson. Chicago. 111.
App. filed Sent. I, 1905. One wire has its end matle with a spiral
spring, and the other wire has a conical pin adapted to enter said
spring and be held therein by the resiliency of the convolutions.
App. filed July 14, 1905.
A
for tile flexible connections of a plurality
for dchairing processes.
Chicago,

III.

Secretary,

New Hampshire

Vermont and

Secretary, G.

W.

Independent

Telephone

.Associa-

Buzzell. St. Johnsbury, Vt.

Vermont Electrical Association.

Secretary, C. C. Wells, Middlebury,

Vermont.

Western Society of Engineers.
Association.

Block, Chicago.

January, July
I, each year.

Secretary,

Electrical
J.

H.

Section,

formerly Chicago

1737 Monadnock
of each month, except

Warder,

Regular meetings, first Wednesday
and .\ugust.
.\nnual mcLting first

Tuesday after Jan.

of Electrical Patents.

Stockbridge, Pat. Attys., 140 Nassau St., N. Y.]

TELEPHONE
^"'Tipp-AK?r°r?i^T,I9^
WIRE TELEPHONE
Sweden.

25.

Secretary,

Underwriters' National Electric Association. Secretary Electrical
Committee, C. M. Goddard, 55 Kilby Street, Boston, Mass.
Next meeting, March, 1907.

Electrical

Pike's Peak Polytechnic Society. Secretary, E. A. Sawyer, Colorado,
Springs, Col. Meetings second Saturday of each month.
Public Utilities .-^ssochtion of Indiana. Secretary,
J. A. Shunk,

839.257.

December.

Meginnis, Pallas, Tex.

tion.

Pennsylvania State Independent Telephone Association.
Secretary, H. E. Bradley, 136 South Second Street, Philadelphia, Pa.

839.256.

May and

Next meeting, Sioux Falls, S. D., Jan. 9 and 10, 1907.
Southwestern Electrical and Gas Association.
Secretary, E. B.

Reamer,
in

Ohio Society of Mechanical, Electrical and Steam Engineers. Secretary, F. W. Ballard, 104 Canal St., Cleveland, O.
Ohio Street Railway Association. Secretary, Chas. Currie, Akron, O.
Old Time Telegraphers and Historical Association.
Secretary,

Api).

in

1907.

South Dakota Telephone Association.

1907.

839.250.

Regular nieeiings second Thursday

Ind.

Next meeting Indianapolis. January,
son, S. D.

Ohio Independent Telephone Association.

ir.

79

Willi.am
Burch.
R.
form of supporting arm
of electric needles used

S39. 291. ELECTRIC
B. Herzog, New

SIGNALI.\(;

APPARATUS AND CIRCUIT;

Felix

\ork, N. Y.
App. filed Jan. 24, 1900.
A cheap
form of annunciator making use of electrolytes which are colored
by the action of the current instead of magnets. The electrolyte is
contained in a large bottle and the particular location discolored
indicates the particular call received.

ELECTRIC CIGAR LIGHTER;

839.306.

»

David Misell,

New

York, N. Y.
App. filed Jan. 22, 1906.
.A dry battery is contained in a casing
and its terminals connected to a filament in a small metallic cage.
When the cage is touched by an alcohol sponge, the circuit is closed

so

as to

heat the

filament

to

incandescence.

THERMOSTAT FOR JOURNAL BEARINGS;

ETC.; Frank A.
111.
App. filed Sept. 19, 1904. A small metallic therscrewed into the journal box and the mercury establishes
connection with a ngedle in case the temperature exceeds a certain
amount.

839,340.

Vath, Chicago,

mometer

839.343-

is

HEATING DEVICE;
Apr.

filed

22,

1905.

_

M. Vogel, Lynn, Mass.

Frederick

The

flatiron

is

cored

out with

App.
a cylindrical

chamber so as to receive a resistance element which is removable or
replaceable whenever desired.
839,346. LINE-TEST CONNECTOR; Aubrey Wardman, Whittier, Cal.

A

filed Dec. 18, 1905.
plate of springy sheet metal is impressed
a di^? to strike up curveci tongues thereon which are capable of
receiving and making electrical connection with a circuit wire.

App.
in

ALTERNATING-CURRENT GENERATOR; Ernst F. W. Alexanderson, Schenectady, N. Y. App. filed May 5, 1905. In an_ alternating-current generator, a field-winding provided with a rectifyingcommutator and brushes, an armature-winding arranged in sections,
means for connecting said sections in varying relations to the workcircuit, and an auxiliary exciting-winding carried by the armature and
connected to said brushes.

839,358-

839,365-

PROTECTIVE DEVICE FOR SIGNAL SYSTEMS;

Fred

B.

In order to
Corey, Schenectady, N. Y.
App. filed Aug. i, 1904.
avoid the relays from being injured by excessive current due to
potential fluctuations in the track rails, patentee has a cut-out magnet
which operates by the passage of current of predetermined strength.

METHOD OF COATING ACTIVE MATERIAL
FLAKE-LIKE CONDUCTING MATERIAL; Thomas A.

839,371.

WITH
Edison,

The
App. filed Mar. 30. 19OJ.
Llewellyn Park, Orange, N. J.
of covering active particles with flake-like conducting mathe
mixing
terial, which include? adding a sticky material to and
same with the active particles, whereby a sticky film will be applied
with
the
to each particle, and in then mixing a flake-like material
coated active particles whereby the scales or flakes of the former
will
cover the individual particles of the active material, subprocess

stantially

as

set

forth.

INSULATED ELECTRIC CONDUCTOR;

William L. R. EmApp. filed Nov. 9,
Clark. Schenectady. N. Y.
of wires which constitute the cable are surrounded by a special varnish embodied in the insulation and which
Is designed to be always sticky so
never becomes dry or hard.
as to permit the cable to be bent without destroying the insulation.
TRANSMISSION APPARATUS; William L. R. Em839.375.
An electrical
App. filed Apr. 4. 1906.
met, Schenectady. N. V.
arrangement for reducing the speed of a steam turbine to adapt
constructed
specially
drives
a
turbine
The
propellers.
to
screw
it
three-phase generator which in turn ;.cts on a three-phase motor,
of the
speed
the
quarter
half
or
a
synchronous
at
motor
is
but the
depending on the arrangement of the circuits estabf'enerator,
reduced
only
not
is
speed
the
way
controller.
In
this
ished by a
but is controllable as well.
.Tosef Es839.376. ELECTRICAL STATION INDICATING SYSTEM;
A"
App. filed Dec. 27. 1904Munchcn-Gladbach. Germany.
ser
operated
by an
ratchet
pawl
and
a
bv
propelled
index wheel is
intermittent current in the manner of the ordinary printing telegraph.
Relates to details of construction.
839.374-

met and Wallace
1901.

S.

The bundle

POWER

839,184.

PARALLEL FEEDER PROTECTION;

Laurence A. Hawkins,

Relates to protective
App. file.! May 21. 1904.
Schenectady, N. Y.
par.illel feeddevic'-s for electrical transmission systems employing
number of parallel
of
a
one
out
cutting
for
ers; provides means
the
feeders whenever a fault occurs upon that feeder, whether
faulty

810401

current

is

large

or

small.

ALTERNATING CURRENT MOTOR;

nectady, N. Y.
rent motor, an

brushes

and

Maurice Milch. ScheIn an altcrnaling-curApp. filed June 17. 1004.
armature-winding provided with a commutator and
equi-potential
between
connections
short-circuiting

.
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points on the field-winding, said connections being
connected as the terminals of the field-winding.

utilized

and

SAFETY APPLIANCE; Harry W. Morris, Oak Park, III.
App. filed May 19, 1904. A device for raising the door of a freight

«39.404.

The door

elevator.

counterweighted and connected to a special

is

hoisting motor, the circuits of which are controllable by emergency
devices, so that the door can be quickly closed in case of fire.

INTERLOCKING
SWITCH; Artfhur R. Smith.
Schenectady, X. Y.
App. filed Sept. 21, 1904.
In switchboards
for three-phase circuits, plugs are used for connecting the different
feeders to different bus-bars.
In order to prevent short circuiting
it is neecessary
that two plugs be not simultaneously inserted to
connect the same circuit to both terminals of the same generator.
Patentee has the jacks arranged so that it is impossible to insert
two plugs simultaneously into such 3 acks.

PLUG

«39^3o.

^

ELECTRIC SIGN APPARATUS; Frank B. Cook, Chicago,
111.
App. filed Jan. 30, 1904.
plurality of devices are arranged
to control the circuits of different groups of lamps by the expansion
of air under the influence of heat in said devices.
Chambers with
diaphragms and heat coils are used for this purpose.

139,455-

A

CEILING SWITCH Frank L. Fenn. Schenectady, N. Y.
filed July 13. 1903.
The casing has a laterally projecting arm
from which depends a cord. When the cord is pulled, the arm acts
on a ratchet wheel to open and close the circuit successivly.

S39.462.

;

App.

ELECTRIC ARC LAMP;

Charles E. Jones. New York, N. Y.
filed Feb. 16, 1905.
Details of construction of an arc lamp
feed,_ adapted particularly to locomotive headlights.
The operating
coil is specially arranged with respect to the parabolic reflector of

B39.482.

App.
the

lamp.

TYPE WRITING MACHINE; Andrew T. MacCoy, Dover,
Mass.
App. filed Dec. 30, 1904.
Relates to a complete printing
telegr^h machine such as is used for printing stock quotations
on oroinary sheets or pages as distinguished from a tape.
839.502. ELECTRIC MOTOR; Eugene W. Myers. Bloomfield, N. J.
App. filed Mar. 21, 1905. The motor casing is in two parts with
lugs so arranged that they are locked together by the shaft of the
armature.
The form is such that they may be cast on a chill so
as to avoid the necessity of machining or finishing the interior

839.492.

Vol.

XLIX. No.

i.

power transmission, the combination of an alternating-current motor,
leads thereto for a number of phases sufficient to give an approximately uniform rotating field with a uniform winding, and means
for varying the number of poles without varying the number of
phases,

as

set

forth.

SWITCH; Peter Peters, Pawtucket,
839,636. ELECTRIC CUT-OUT
R. I.
App. filed Feb. 20, 1906. A pair of spring fingers are impelled to open the circuit simultaneously at two points, and a detent
may be released to allow said levers to move simultaneously. The
detent and the levers are re-positioned by a single cam.

POCKET AMMETER;

Hermann Poehn. Jersey City, and Max839,637imilian Juruick, New York, N. Y.
App. filed Dec. i, 1905.
form
of ammeter having a ring-shaped electromagnet with no permanent
or residual magnetism and which acts on a pivoted armature so as
to displace the same in proportion to the current.
SOCKET; Frank E. Seeley, Bridge839,655.
substitute for the usual
port, Conn.
App. filed July 5, 1906.
bayonet fastening of the two sheet metal parts of a lamp socket.
co-operate
are
embossed
to
with holes in the other
pair of prongs
member, and these act in conjunction with a spring tongue.

A

INCANDESCENT LAMP

A

A

INSULATOR FOR HIGH

VOLTAGES; Louis Steinberger,
filed June 22, 1905.
A sleeve or bushing
exteriorally threaded so as to be screwed
and
has
flanges
thereon
which
are also screwed
through a partition
on to the threaded portion to insure a greater arcing distance.
839.666. BUILT-UP INSUL.\TOR; Louis Steinberger. New York, N. Y.
plurality of separate conical insulators
App. filed Oct. 28, 1905.
are separated by inverted cups which contain oil or insulating fluid.
839.665.

New

App.

York, N. Y.

of insulating

material

is

A

MOTOR CONTROL SYSTEM;

Harold E. White, Schenectady,
App. filed Apr. 8, 1905. Controls an induction motor by a
resistance connected in the rotor circuit and electro-responsive means
operative upon closing the motor circuit for cutting out said re-

839,687.

N. Y.

sistance.

ELECTRICAL INDICATING DEVICE; Georg Zapf. CologneIn order to be able to
Nippes, Germany. App. filed Mar. 28, 1905test out an underground conduit, the patentee has a plurality of
special test lines grounded at various points.

839,690.

surfaces.

ENGINEER'S ALARM; Edward McClintock, Merriam Park,
\finn.
App. filed Sept. 20, 1905. Special trolleys are arranged adjacent the usual track rails and circuits for various signal purposes
are estabyshed in the locomotive cab.

•39.505.

839,257-— Electrical Resistance Material.

839,346.— Line Test Connector.

«39.Si3. ELECTRIC CIRCUIT PROTECTOR: Charles A. Rolfe. Chicago. III.
App. filed Dec. 3, 1900. A heat coil or carriage is supported by a pair of spring arms or fingers so as to permit the arms
to separate and open the circuit in case the current exceeds a certain amount.
Graphite is used as a resistance element.
839.519-

ELECTRICAL SWITCH AND SOCKET KEY;

Herbert

COMMUTATOR

further

and the neutral busbars are on opposite sides of
base.

switch Irvera move
space on the board.

The

economize

in

this sup-

such a way as to

still

RAH.WAY SIGNAL;

Aricola L. Carpenter. Mt. Vernon. N. Y.
Sept. 19, iQO^.
A piston in normally prevented from
clo^c a circuit by the preBSure of air in a chamber
and a v.ilvr adjacent to the track rails Is depressed by the car
wheels to release the air from the chamber and close an alarm cir-

839»549-

App.

filed

movcnent

to

839,';fl<;.

MA.VTM- ACTriME

OF LUMINANT FOR ELECTRIC LAMPS:

A filament
App. filed Nov. 27, 1906.
John A. Heany. York, Pa.
for incandrmcrnt lampK con«i«ltng rxchnivrly of n metallic allny of
tuna^trn ;ind titanium on a dense shiny coherent state and homo-

STORAGE HATTERV;

Anp.
N. J.
Janjr Landslng. Boonttfln
filrd Nov. 34. ifloi.
A Plantc battery-plale having a frame provided
with rth«. Bcllvr mrmbers In th** form of unit strips supported nt
a plurality of point* by crosn-iupports secured to the ribs, said
platr* hnvjnsr intervals nnpoailc the end* of the strips to afTord
8rnvi«{on for expansion, Inr outer crosn supports brinK ronnrrt'-d by
rxible strip* to th** rorncr* of thr frame, tbr plate a\%n having
spaces oppfitlte the rnds of the cron^ *uipporls to permit expansion,

M$9/ji2

the

VAKIAI'.LE

shon,

New

SPEED POLYPHASE MOTOR;

York. N. Y.

Apt»

filed

Srpi

71,

loo.i.

MerD.
In a system of

R.-ilph

Board.

oil.

ELECTRIC REGULATOR:

Joseph Bijur, New York, N. Y. App.
A magnet controlled lever has a pair of dependg, 1905.
ing metallic straps which may be pressed on to the curved surface
of a stationary commutator so as to contact with a greater or less
arc thereof and cut out successive segments.
filed

839.709-

l*'eb.

ELECTRIC REGULATOR;

Joseph Bijur,

New

York, N. Y. App.

Relates to another form of the above.
REGULATOR; Toseph Bijur, New York, N. Y.
839.710.
App filed Nov. 25, 1905. A still further modified construction of
resistance having an electrolyte in annular passages with prongs
which may be moved to vary the effective length of the resistance
clement.
filed

Feb.

g,

1905.

BOOSTER

STORAGE-BATTERY

PLATE; Joseph Bijur, New York, N. Y.
filed Aug. 15, 1906.
battery-plate comprising frames having
sides and ends and intersecting ribs, active members in tlie form of
unit elements supported at their central portions upon the intersections of said ribs, and means for securing the frames to each otiier.

839.711.

A

App.

STORAGE BATTERS";

Joseph Bijur, New York. N. Y.
App.
a connecting-strap having
of the plate to be attached thereto, and
attery-plates burned on to the said projections.

839.712.

filed

Oct.

Erojections
639,7i.V

17. 1900.
in the

The combination with

plane

ELECTRIC REGULATOR;

App.

filed

Sept.

24,

regulator adapted to
of an electromagnet.

A

1904.

Bijur, New York, N. V.
fuither modified construction of
contacts by the action

Tosei)h

still

move brushes over spaced

DIPPING MECHANISM FOR ELECTROPLATING APPARATUS; David F. Hroderick, New Britain. Conn. App. filed

839,719.

July 27, 1906.
enalcss carrier

means

In

and

a dipping mechanism, the
a scries of work-holders

automatically
work-holder.
for

anil

indei)endcntly

combination with

an
movable thereby, of
and lowering

raising

KLICCTKIC CONTROLLER; Edwin C. Fellows. Philadelphia^
1906.
A form of motor starter having
Pa.
Api'- filed June i,
vaiious features, among tliem to prevent the controller handle breaking the slatT o*- marble of the ctmt roller face when brought in
viulcnl contact with the stops thereof.
Henry Ivcrsen, Corsicana, Tex. App.
839.765. ELECTRIC CLOCK;
Sept. 16, 1905,
A sicondiuy clock having an electromagnet
fijrd
witli a special form of at mature adapted to move a pair of depending
levers or pawla no as to release and stop the mcclianism of the clock
so as to keep it in slcj) with the master clock.
ENGINIC STOP; Harry M. Martyn. Utica, N. Y.
839,779
Patentee has a trip connection with a
App. filed Mar. 5. 1906.
weighted arm which swings to open an air valve so ns to arlmlt
839.7.1.'.

AUTOMATIC

air

gen'-oiKi throughout.

839,606

of

each

cuit.

839.563. SPLICE FOR ELECTRIC WIRES: Conrad J. Dorff, ChiApp. filed Nov. 18, 1905. A piece of sheet metal is bent
cvc>. Ml
BO as to form two adjacent paraitcl tub
ubes which receive the wires to
be connected.
Dorff.
Conrad
830.564. ELECTRICAL rONDTJIT TERMINAL;
J.
A piece of shret metal i^.
Chicauo. 111.
App. filed Dec. at, 1905.
h'-nt to -form a rin(( or torus which may br placed nt the terminus
of a conduit pinr to prevent the conouctors from bring nbrndrd
by Iht sharp cages.

— Panel

P. Ball, New York,
N. Y.
App. filed July 2, 1902.
Relates to details of an oil switch
having plugs which enter forms of spring jacks beneath the surface

839,708.
L.

Smith. Bridgeport, Conn.
App. filed Feb. 15, 1906.
A spindle or
bar is cleft at the end and deflected into two branches which are
embedded in the hard rubber button of the key.
839.522. HOLDER FOR
BRUSHES; Oscar M. Sticg
Icr,
Boston, Mass.
App. filed July 14, 1905.
The commutator
brush is held in a special form of sheet metal support to which
it is perrrancntly attached.
This support is received in a clamo so
that the brush can be instantly removed and replaced.
«39.525- RAILWAY SIGNALING SYSTEM; Louis H. Thullen, Eagewood Park. Pa. App. filed Jan. 4, 1904. Relates to a signaling
system having track rails energized by transformers which are interconnected in a special way so as to secure overlap signal features.
839.526. TROLLEY POLE HEAD; William J. Wagner. East Bradford.
Pa._
App. filed Oct. 28 1905.
The harp has upwardly projecting
spring arms on each side which support curved shoes which travel
on the wire but separate in passing hangers, etc.
App.
839.530. PANEI^BOARD; Joseph J. Wesley. New York, N. Y.
filed Jan. 29, 1006.
In order to economize space and at the same
time prrsi-rve tne necessary insulating features of a panel or distributinft board, the patt-ntcc has a supplemental base of vitreous
material supported away from the main base or surface and the
potential
plcmcnt.1l

839.530-

HIGH-TENSION OIL SWITCH; Henry

839,703.

into

a

Hpccial

cylinrJer

closing

for

the

throttle.

ELECTRIC SWITCH; Henry

Smith. Schenectady. N. Y.
L.
of magnetic circuit breaker adapted
App.
(or hi«h tension cunrnts having pIi"KS and jacks beneath the surface
of an oil bath and adapted to be operated by a magnet trip outside
the casing.

839.788.

filed

May

15, 1905.

A form

ELECTRIC THERMOSTAT; Magnus M. Vogcl and William J.
A U-shaned metal
App. tilrd July 3, 1906.
Meyer. Allegheny. Pa.
or bent
is supported by an insulating base so that its central

839,794.

strip

portion

is

adjacent

lo

a

point.
The extension of the strip
c»lal)Ii*he» an electrical connection.

contact

under the influence of the best
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many

a monthly bulletin, for there are so

good, interesting and

effective things to be said in a central station
bulletin,

that

too bad

is

it

this

pad

to

it

company's monthly

up with miscellaneous

assortments of clippings on irrelevant subjects.

We

mind one

which

central station bulletin of recent date

two pages

thirteen pages contains only

in

in
its

relating in any w'ay to

by the

the use of central station service

have

In this particular there

number of

the

sep-

field,

itself

most

While there

large "two-wire" switchboards in use, few are used

with elaborate trunking systems, and
said

jack

its

from the signaling wire, and lends

the requirements 'of trunk signaling.

all

many

are

named from

last,

individual circuits led through

arates the talking

readily to

This

2.

between the

a choice

lies

"two-wire" and "three-wire" systems.

that

common

three-wire

the

may

it

probably be safely

switchboard

battery

coming the standard.

be-

is

.

There were,

public.

The automatic exchange has apparently obtained

two pages, two more pages de-
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voted to a power-house description, which description, however,
is

ing system.
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too technical to appeal to the average reader and had so

hold and

now
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a firm foot-

successfully operating in quite a large way.
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few references to the precautions being taken by the company

at

to secure uninterrupted service that

novelty of the system, which causes him to e.xercise extreme

its

value as a business get-

With the exceptions noted

ter is questionable.

were absolutely irrelevant so

the paper

was

and reading matter which

entirely taken up with advertisements

which the

far as the objects for

bulletin

was published were concerned,
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We

zines.
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them
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is

to

look through the paper
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relate.
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ever,

the reading being

some
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plish anything

problem
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being published, can accom-

direct or

of

advertising which
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it

indirect

will pass

and that with familiarity the

care,

returns

is

a

up for the attention

who under normal

is

the possibility that

many

The

use.

tical

state of

open wire

lines.

susceptibility

Its

now becoming customary

There

is

general tendency throughout the telephone field to

reduce rates and to provide otherwise for the small user has

been Accompanied by unusually great investment of capital
has been the problem of the

be derived.

The growth

on the

of telephone density

has forced the abandonment of the single large exchange idea
for the greater cities,
possibility of

and even for

cities of

moderate

size the

branch exchanges with their consequent trnnking

must be kept continually

in

This evolution has made

view.

trunking one of the most important features of exchange operation.

The

greatest

recent

step toward

improving

a grave question in the minds of

type,

which permits

all

intcrofTice

The telephone
local

circuits

in

coils,

and even of cables

also being

made more

for each call

This has

automatically

duties of the trunk opcr-

are thus so reduced that she can handle a

correspondingly increased number of

cnlls.

It

type instru-

of circuits.
circuits

in telephonic efficiency

for

efficient

This system

together

to

long

has at the same

toll

The phantoming

iwsition of the

two

is

tjsc

automatic

loll

lines

are

connection of two

without

interference

accomplished through trans-

circuits as units,
coils.

lines,

the

each

third,

a

with the other.

efficient

The

by the

by the duplexing or phantoming

permits of

form

and by the use of

well-

Contemporaneous with improvement

more

.Ttor

Box

which have also made possible the use of smaller

controlling the .signaling supply

is

few years.

more

instrument has

quantity and reduction of rates.

ing the "minute" efficiency of

the ringing

subscriber's

some engineers
introduce

business has kept pace with the growth of

have been brought up

of Pupin
wire,

toll

business, both

of talking efficiency every effort

The

may

parts to be brought quickly into view.

been accomplished by introducing relays and commutators, so
th.it

to be desired

and desk instruments are now largely of the "knock-down"

the responsibility for ringing the called subscrilier.

proper time.

is

their parts readjusted to increase accessibility

dcsigncd repealing

at the

it

frequently damaged,

still

the present day elaborate protectors

trunking has been to relieve the trunk or switching operator of

accomplished

and

in

tele-

reduce the cost of plant maintenance and

r>peration per subscriber in order that a proper return

front,

much

yet

is

not only are cables

line, as

than

less

however, has

provide elaborate protection even

to

forward conflicting to any great extent with the present accepted

in

much

being

lightning,

to

brought the matter of protection rapidly to the

last

may

as to their future

In reducing maintenance, the use of cable has proved most
beneficial, the liability of this to trouble

ments have had

investment

corrects almost

mind.

been largely redesigned in the

to

now

from the prediction

to present users detracts

lest

telephone engineering there have been advances

phone engineer

that here again there

is

confession that the systems do give satisfaction

every direction during the past year nothing has been brought

it

the

to

communi-

involuntarily, will pile up as counts against this system in prac-

The

the telephone plant, and

system

the

errors which she

trouble than they overcome.

A

and

off

As to
making much

conditions has no direct

cation with the subscriber, the criticism

but there

Telephone Engineering.

systems.

wear

will

also

is

which gives command of

and

operator

which

exchange,

semi-automatic

the

headway,

along this

in

interest

careless users will miss the prompting of the operator.

to the subscriber's premises.

of those better ver.sed in the subject than ourselves.

While

due to the

largely

is

intended.

central station service can be advertised by issuing matter

which says almost everything but the things which

express satisfaction, this

users

first

is

toll

being
lines

signaling.

made toward improv-

by better operating and

Considerable

success

is

Much work has been done on repeaters of late and the indications now are that the micro-telephone type will be ultimately successful. From patents recently
being had in this direction.

time become of prime importance to select a switchboard with

issued covering refinements

u circuit system well adapted to the requirements of the trunk-

fects are

it

is

evident that the primary de-

being gradually discovered and worked out.

—
January

12,

ELECTRICAL WORLD.

1907.

International Radio-Telegraphic Convention.
The
gates

the

to

International

Radio-Telegraphic

Berlin last year has recently been

with

its

minority addenda,

and importance.

agreement, 3 articles

Convention

published in

The documejit

its

at

together

full,

protocol and

final

its

vice-regulations or by-laws.
interest

principle

agreement reached by the government dele-

text of the

of ser-

list

of very great

is

contains 23 articles in the principal

It

the minority agreement, 7 articles in

in

the final protocol, and 42 in the service-regulations, or a grand

many

total of 75, nearly twice as

of doctrine and belief.

There were no

whose governments sent delegates
Russian Empire, down

to

little

famous 39

as in the

from the

well represented

by delegates, from the United States, Mexico, Argentina, Chili

The

and Uruguay.

only important coast-line countries not rep-

resented were China in Asia, and Peru, Ecuador, Colombia and

Venezuela

in

South America.

All the other important maritime

countries of the w'orld were represented, but colonies such as

The

Canada and Australia had no independent representation.
convention was not the

of

first

Wire-telegraph gov-

kind.

its

ernment conventions have been held at regular intervals for

many

One

years.

the

Italian

be unable to ratify the convention until af-

Each country

ter the expiration of certain existing contracts.

reserves the right to withdraw from the convention after due

and

notice,

at the next conference steps are to be taken to in-

troduce colonies and protectorates as individually represented
countries, provided that the total

each country including

number

of votes allotted to

dependencies shall not exceed half a

its

dozen.

articles

Monaco, whose territory em-

The western world was

braces 8 square miles.

communication,

ship-and-shore

free

Government might

than 27 countries

less

to the convention,

of

83

The development

of wireless telegraphy

n.oteworthy document. Formerly, each country

of the atmosphere above that area.

all

raphy,

however, involves

and the

ether,

countries

all

above each

air

is

most

this

owned
around

land, including a three-mile fringe of seawater

besides

have a

likely to

is

on nations, judging by

material civilizing influence

own

its

coast,

its

Wireless teleg-

one circumambient

in

permeated by undulations emit-

All countries are, therefore, brought into virtual

ted by others.

contact in the aerial ether, and this tends to promote good

when

lowship, just as
are

carriages,

compelled

all

fel-

strangers accustomed to drive in private
associate

to

same

the

in

street-

car.

or two preliminary wireless-telegraph confer-

ences of government delegat-es have also been held during recent
years, but this convention at Berlin

ering and the next

is

was the

On

number

imity, each with

of countries huddled together in close prox-

own government, customs and

its

language, and

Each coun-

communication with

try seeks to keep within wireless telegraph

own

its

eign

ships,

even when these are steaming in proximity to forIn

coasts.

order

keep

to

up

communication each

this

country has to exchange wireless messages between

and passing

stations

may

be carrying.

ships,

Definite

no matter what

payments have

and government

countries

flag

so that international

shore

those ships
for each

through

to pass

administrations,

telegraph

agreement becomes

its

made

to be

These messages may have

message exchanged.
several

The

the continent of Europe,

within long-distance wireless telegraph range.

all

The

important gath-

scheduled to occur in four years' time.

convention had become imperative.
there are a

first

a necessity in

regard

call

two ships are

to

the principle
to

tliat

all

of the delegates subscribed to

each and every public shore station

is

bound

exchange wireless communication with each and every wire-

lessly

equipped ship, and vice-versa, without regard to the sys-

tem of wireless telegraph used by
apparently,

Denmark, France, Great

—reserve the right
service,

either.

to

Britain,

exempt certain shore

and Japan

Italy

stations

from public

presumably for military or naval purposes exclusively.

Unexempted

stations are

bound, however,

in

respective

their

spheres of influence to exchange messages with passing vessels

on demand of the

lish

the further principle that

latter.

An

attempt was

all

vessels,

made

to estab-

wirelessly equipped,

should be bound to exchange wireless communications, no matter

the

what

their

respective

countries represented

equipment systems; but only
ratified

this

principle,

21

of

includmg the

United States, the countries apparently declining to ratify being
Great Britain,
'

Italy,

these five were

Japan. Persia and Portugal.

The

first

two of

hampered by existing agreements with wireless

companies, and Italy declared that although adhering to the

until

to

well

ship takes a three-letter

which

to

it

license,

No

belongs.

The

call-signal.

must have a

interest

up shore,

ship,

when

and the operator

must also receive a license, after having passed an examination
knowledge of the necessary connections,

signalling and in

in

besides having pledged secrecy in duty.

"NK"
tion

A

ship

by the

calls

call signal followed by the call signal of the shore sta-

word "de"

then the Frencli

thrice,

with the ship's

and ending

(from')

If the shore station gets the call,

call signal.

The

acknowledges the same.

ship then

proceeds to

state

sequence her distance and bearing from the

regular

station,

The m-

determining the order of reception of messages.

Morse code alone

is

recognized, so that the

Morse codes of

This

out of order.

it

m

The shore stations have right of way

her course and speed.

is,

signalling,

seems

to

Ameri-

be ruled

of course, a proper action, since there

should be one and only one code of international Morse recog-

There

nized.

is

no reason, however, why American Morse

should not be received,
operator.

Certain countries

have the same

equipped,

wirelessly

call

Each

apportioned by the government

can, or Mexican,

agreenu-nt shows that

A

ship must not

within range of a shore station.

ternational

The

adopted are of special

regulations

workers.

electrical

in

to the regulation of wireless telegraph traffic.

service

her

When

if

it

is

comprehended by

the three letters

the international code of signals.

tabooed for

all

SOS, repeated

way over

length of

all

This dread

triplet

is

in

to be

other purposes, and sacredly comniandcrod for

Vessels in distress use the special

the above exclusive purpose.

right of

are sent by a ship after

they are to indicate an intention to communicate

call

signal,

PRB

the receiving

all

at

short intervals.

This signal

is

given

other comnuuiications. The normal wave-

merchant ships

is

to be

300 metres, and whatever

other w^ave-lcngth they use they must be capable of using this

wave-length.

Ships

exceeding 600 metres.

arc

not,

however,

to

use

wave-lengths

Very small ships that cannot attain the

normal wavc-lciit;th of 300 metres may use shorter waves. All
ships must be tuned, and must not use more than one kilowatt
in

sending, except under extraordinary conditions.

Complaints

may be lodged against ships that refuse communication, and
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may

the licenses of operators or of ships

governments

be revoked by their

two years ago.

trary are slightly lower than they were

due to the great increase

of contumacy.

in cases
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This

is

volume of business, more ad-

in the

vanced methods of manufacture and competition.

An

international wireless telegraph bureau

the purpose of collecting

established for

is

and exchanging information.

It

at first to

have been suggested that the delegates should draw

lots as to

what country should hold

which

among

divided

is

accorded

Later, however, Switzerland

all.

was

she being the only important European

duty,

this

expense of

this office, the

country unrepresented at the conference, probably because of
her inland situation.

because Berne

This selection

a particularly good one,

is

the recognized international telegraph center

is

of the world, and has occupied that position for

The

results of the convention, even

final

been

fully

many

years.

they have not yet

if

by their respective governments, are the

ratified

establishment of an international wireless system of exchanging

messages over the

one frequency or wave-length, with a

sea, in

schedule of charges per

definite

above the regular land charges.
vance

in

to develop.

word or message, over and

This alone

a tremendous ad-

is

may

even though the system

civilization,

take years

In addition, a code of wireless etiquette

is

estab-

lished for the guidance of wirelessly equipped vessels, intend-

ed to promote their general benefit in the prompt transmission

Although no such world-wide agreement

of communications.

can be free from defects and there

we

details,

for criticism as to

think the general result achieved redounds to the

of every

credit

room

is

A

seems

change

notable

battery

in

of the allowable discharge rate on regulation.
of individual discharges of regulating batteries

The one-hour

twenty seconds.

— was

eight-hour rate
these

for

months

for years

momentary

—which

rate

doubling

The

duration

from one

is

to

four times the

is

maximum

the

the

allowable

rate

Within the past eighteen

discharges.

made equal

the permissible regulating discharge has been

to the twenty-minute rate, or eight times the eight-hour rate.
size of the battery required for a given

This reduces by half the

Batteries installed on this basis are working

load regulation.

and no trouble seems

satisfactorily,

makers from

guarantees both as to

The

ditions.

life

and performance under these con-

applications of storage batteries as auxiliaries on

alternating-current systems

used

apprehended by the

to be

this increase in discharge rate, as they are giving

in parallel

is

They

markedly increasing.

are

with rotary converters for the purpose of main-

taining constant the load

on the supply system and thereby pre-

More

venting the rotaries from "hunting."

recently they have

been applied to alternating-current distribution systems to take

up the load fluctuations on the alternating-current

A

selves.

rotary converter or motor-generator

is

lines

them-

connected to

the alternating mains, the battery being connected to the direct-

country represented.

current side of the machine.
the

The Storage

is

from

both

resulting

practice,

competition and improvements in electrodes,

B.>\ttery.

power

station

is

When

power generated

the

at

excess of the external load, the excess

in

passes to the battery, being rectified by the interposed

When

demand exceeds

dynamopower

With each passing year the storage battery comes into greater
and increasing prominence. At the present time man^ engi-

electric machine.

neers are nearly as familiar with the lead storage battery as

alternating

they are with the dynamo, the steam turbine, or other apparatus

the additional output required, the rotary converter supplying

which forms a salient part of an

alternating current of the proper

battery

now

receives

electrical

equipment, and the

proper and deserved consideration in

its

With added experience and knowl-

nearly every suitable case.

edge has come the discovery that storage batteries are adapted

many purposes which

f»r

had not even thought

fcemed particularly
filled

of,

their

good proportion of the

the

supplied by the generating plant, the battery discharges to the

frequency.

furnishes

Difficulties

unsatisfactory operation of "inverted" rotaries

to the
first

through the rotary converter and

lines

due

were

at

experienced, but these have been overcome, and the reguof alternating systems

lation

accomplished

by storage batteries

is

now an

fact.

and other conditions to which they

have been found

suitable

by other apparatus.

most enthusiastic exploiters

the load

For

to be better

power

large, alternating-current

The storage

ful-

instance, within recent years a

stations

and

battery

a considerable

internal

is

the natural consort of the gas engine,

number of

applications in connection with

combustion motors may be predicted.

Engines of

this

has been equipped with a storage battery connected across the

character possess no overload capacity, and operate most suc-

exciter bus-bars, so that

cessfully under a steady load.

if

the source of exciting current fails

the battery will continue to supply the field current to the generators.

shutting
the

The use
down of
days

earlier

in

this case

the station,

of

large

alternating-current

sidered as insurance against

combined with the
most power
peak loads,

it

country,

in

material

is

vided
that

for,

their

•pile of

and where

generally
its

is

a battery

Cells

the electrodes

Con-

regulator,

life

commercial

and

is

found working on

;ire

reliability

value

now

obtainable in this

do not "buckle," the active

firmly adherent, expansion

and the

a

true that these additional considera-

initallatlon.

which

stations.

breakdowns, and as

in

ability to carry peaks, they arc desirable in

stations,

tions lead to

only as insurance against the

is

and was hardly contemplated

of other commercial

size

of

them,

these

when

battery

is

engines,

Their

initial

and

to

cost

To

prime-movers.

is

higher than

keep down the

impose only a steady load on

they serve to drive electric generators, the storage

particularly adapted.

As

the realization of this fact

becomes more general, the battery trade should be greatly

volume of gas engine

fluenced by the

business.

The

in-

use of a

storage battery in parallel with any electrical generating system
usually necessitates the use of boosters, and

where these machines may
battery would

l«;

improved

in

the

few cases,

be omitted, the performniico of the
if

boosters were installed.

An

early

and contraction arc pro-

.'ippreciatlon of the importance of automatic boosters has led to

have been so augmented

considerable activity on the part of inventors and designers, as

has been greatly

increased.

these improvements, the greater cost of

and labor, and the soaring prices of

that

all

In

raw material

industrial products, the

prices of storage bntteries have not increased, but

on the con-

is

shown by

Many

the Patent Office records for the past sixteen years.

ingenious schemes have been devised and duly patented,

and the usual

litigation,

which follows

cireumstaitccs, has naturally resulted.

The

in

the

train

of such

opiginal basic patents

January
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on self-regulating boosters
In

have

ideas

will expire early in the present year.

meantime numerous variants

the

and been

operated

appeared,

The

courts.

the

o'f

adjudicated

methods of winding the

several

commercial

first

the

in

of the

field coils

Our columns during

85
the past year have contained several ar-

dealing with the various factors of wind pressure, tensile

ticles

and action on the

strain in the wires

On

poles.

page 99 of

the present issue Dr. Harold Pender gives extremely simple

boosters themselves to respond to changes in -load conditions

formulas for ascertaining the efTects of temperature changes

predetermined charge or discharge on the

on the tension and deflection of aluminum and copper wire

and thereby cause

a

battery proportional to these casual load changes, have all been

spans,

superseded by the externally-controlled types, of which there

sults

now no

are

The advantages

than four varieties.

less

of the

externally-controlled machines over the field-wound types are,

use smaller and standard frames, higher efficiency,

to

ability

With the old field-wound

lower cost and better regulation.

boosters, the maintenance of the generator load within ten or
fifteen

per cent of

normal value, with external load fluctua-

its

two or three hundred per

tions of

With

practice.

regulation

two per

cent,

the externally controlled boosters five per cent

usual and in one case

is

it

cent, the external variations

hundred per

was considered good

and the formulas are so arranged that the desired

can be obtained with the

have been

stants

formulas

ratio of the resultant of the weight of wire

and of the wind pressure

change

to

algebraic

and

sleet

wire, to be

the weight of the

The temperature

symbols.

defined by the conditions under which the wires will

is

be used, while the length of span will remain as a function
of the resultant weight, which will depend upon the sleet and

running as high as

the wind velocity.

have undergone but

five

was given

Much

in

information concerning these quanti-

articles

Mr. A.

by

August 25th and September

Bowie,

J.

Jr.,

in

our

29th, 1906.

They

change.

little

promises of lighter and more

variegated

traction cells.

There are some who contend that the

of a lighter battery for this

efficient

and lead per-

oxide and not in lines outside the employment of these active

Train lighting batteries have been improved only

materials.

These

the smaller details of construction.

made than they formerly

heavier and strengthened with
arators are

wooden

made up

sheets

at the corners

fillets

are

straps
;

the sep-

of layers of perforated hard rubber and

and the workmanship generally

together,

laid

are better

cells

The connecting

w-ere.

The railway

has been improved.

authorities are about equally

divided in their preference for rubber jars or lead-lined tanks.

Each type of container has
adapted to the service.

number

tery

on each

work seem

lean

to

The

car.

towards

and improvements

boosters,

reduction

a

systems
circuits.

for operating

Lower

prices

pected unless there
lead,

is

more

in

the cost of

carefully designed

the auxiliary apparatus, such as

in

automatic protective devices and

switches,

end-cell

the

number and

present tendencies in bat-

factory production, better workmanship,
details,

in the

train lighting, not only in

of cars equipped, but also in the

size of the cells

well

is

There has been a great increase

volume of battery business for
larger

advocates and either

its

storage batteries on alternating-current

now

than those

a substantial

which does not appear probable

ruling cannot be ex-

reduction in

the cost of

at the present time.

That

the field of usefulness of the storage battery will continually

increase and that the output of

production

of

accumulators

all

will

the factories engaged in the

each

year

ILLUMINATING ENGINEERING IN I906.
Perhaps the most remarkable of

possibility

possessing a reasonable

service

durability lies in the better use of sponge lead

become

heavier

developments the past

all

year has been the great awakening of interest in illuminating

To

engineering.

be sure, in view of the importance of the

subject to the electric lighting industry,

the past

makes the present

more remarkable and

interest the

Within the year the Illuminating Engineering So-

gratifying.

ciety has been

formed and

most ardent supporters,

its

year being over 800

—a

growth has been

its

its

record

membership

we

its life.

A

On

account

IN
of

Wire
the

Spans.

desirability

employing

methods rather than rulc-of-thumb approximations
sign of transmission lines,

it

is

engineering
in

the de-

becoming more and more im-

portant that the factors which enter into the problem be prop-

understood

and

their

effects

new move-

in the

it

has

commercial de-

partments of these companies must in future have some knowl-

edge of

how

to advise customers as to

how

the best illumina-

tion can be obtained for a given expenditure.
to note that users

are paying

more

much

as they

in the

dark as

distribution

flectors,

tests to

guide them are not nearly

to the best thing to use in a given place

As an

would have been 18 months ago.

of the last statement,
light

gratifying

attention to scientific testing of such devices,

and with the results of these
as

It is

and makers of illuminating appliances now

illustration

more photometric curves, showing the

about various illuminants with various re-

shades and globes have been published in these columns

the past 18

months than appeared during the previous 10

years.

Especially has attention been given to reflectors and globes for
use

over incandescent lamps, because the incandescent lamp

it

is

destined to have the field

for large interiors and exteriors

of

in the

central station interests of the country, as

become generally recognized that men

lamps

HON

in the first year of

most active part has been taken

ment by the

surprise to

a.

at the close of the

believe never before equalled

by any technical organization of the kind

and with the advent of the new higher
Deii.ec

has been strange that

it

has not been taken before, but the indifference of

this interest

occupies the most important place in electric illumination to-day,

requires no gift of prophecy to foresee.

erly

wires,

weigh about a pound for g watt-hours' output despite the

many and

in

certain

for

substituted

ties

batteries

the

into

copper and aluminum

to

has been brought within

cent.

Motor car

relating

re-

the con-

and leaves only the length of span, the temperature change,

and the

issues for

still

selected.

data

the

minimum of labor after
The author introduces

adequately

accounted

for.

good reason, there

more

to itself, except

where vapor lamps or flaming

and luminous arcs are applicable.
stated, with

efficiency incandescent

still

is

As has frequently been

more opportunity

to increase

the eflficiency of electric lighting by proper illuminating engi-

neering than by anything short of a revolution in light-pro-

ducing apparatus.

It is

gratifying that this

is

at last

being actod
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upon, and that by a combination o£ good illuminating engi-

reering

with the

changes

revolutionary

which have been begun,

lighting

electric

lamp

in

efficiencies

practice

in

be

will

further in advance of other illuminants than ever before.

In

relation

the electronic

to

made marked

activity has

theory, the

advance.

means

posed, although by no

2.

science of radio-

now

It is

tentatively sup-

yet demonstrated, that uranium,

whose atomic weight

the substance

XLIX, No.

Vol.

the greatest known,

is

is

unstable and that the substance disintegrates with extreme slow-.

in

No

epoch-making discovery

electromagnetism has been

in

recorded during the year 1906, but a marked growth and de-

velopment has been witnessed

in

all

The

atom by atom.

ness,

Progress of Electrical Science During 1906.

Intermediate

lead.

pothesis to be true,

the lead in the world

all

is

branches of that science.

cataclysm.

and

Growth and development, however, come by

uranium eventually decays

seems to be no longer any doubt that radium

is

research to-day
to bring

new

is

A

to serve.

of

The

atoms.

its

question has naturally -suggested

without yet finding an answer, as to whether the very

heavy atoms between uranium and lead are the only ones that

and whether a similar process of disintegration

unstable,

may

not be occurring with

extreme slowness

other and

in

lighter atoms, the violence of their disruption being possibly
result of a
insufficient to

make

phenomenon

the

recognizable.

amount of

large

carried on for utilitarian purposes, in order

aids to engineering, manufacture

Scientific curiosity

is

none the

less stimulating

and commerce.
and has indeed

Much

magnetic investigation of a terrestrial character has

been carried on during the year, and a recently announced

rather intensified by the change; but the achievements due to

redetermination of the northern magnetic pole has placed

demands from

King William's Land not

dominant.

co-related sciences and from the arts are pre-

Science

now

is

the fostermother of industry.

In electromagnetic theory, steady development has continued

By

the electronic hypothesis.

matter

this hypothesis all

far

from the position located

is

the year,

and current has steadily been promoted during

The National Bureau

conference.

of Standards at Washington

composed of molecules, molecules of some seventy elementary
atoms, and atoms of different numbers and groupings of elec-

ness of e.m.f.

in

and

in

trons.

All electrons are supposed to be similar, each to be an

and

ether.

a

minute

deformation in the universal

local

Consequently on this hypothesis

composed of

The

electricity.

inertia of matter

on

is,

all

matter

ultimately

is

ordinarily observed

mechanical

nothing more than the

this theory,

self-

induction, or electromagnetic inertia, of the electric currents

up when matter, with

set
is

a

varied in motion.

of the electronic theory offers

diversified observed facts fall into line with the electronic

number

theory, including a great
electrolysis,

There seem

come

complex phenomena,

metallic conduction, and

in

line

gaseous discharge.

in

fewer observed conditions that

fail

A

is

to the dimensioned

Until a few years ago

formulas of electromagnetic quantities.

in

in

with the modern electronic hypothesis.

to be annually

into

of

recent application of the electronic theory

all

Very many

tentative explanation of universal gravitation.

and

to

hordes of internal electron charges,

its

One form

electromagnetic quantities were attempted to be expressed

More

terms of length, mass and time.

recently

it

was pointed

out that these three fundamental quantities were insufficient for

more was needed

the purpose, and that at least one
to

form an adequate and

sy.%tcm.

During the

last

it

order

comprehensive dimensional

logically

year

in

ufacture,
It

in

nature,

and

On

approximately the

this basis a

new

io"lh

part

of

a

set

of dimensional

formula.s

has been deduced, involving length, mass, time and the electronic charge.
in

its

researches on the steadi-

by methods of

cells, as affected

co-operation with similar institutions

would seem as though standard

could soon be standard-

cells

The powerful

influence in pro-

moting the applications of science effected by national
tutions like the

Bureau of Standards

The

many

is

insti-

indicative of the re-

is

cently manifested tendency of scientific

with national activities.

man-

Europe.

in

work

to

l.e

associated

rapid industrial growth of Ger-

believed to be due in appreciable measure to the oper-

ation of scientific activities under the direction of the govern-

ment, as well as to the careful fostering of technical education

by the German Government.

Government does not
indirectly
tion, the

it

In the United States the Federal

directly support technical

docs much for applied science,

education, but
surveys, irriga-

in

weather bureau, the agricultural experimental stations

and the Bureau of Standards.

The Carnegie research fund,

administered in Washington, strengthens the tendency of
tific

co-operation and unification.

Government upon

the organization of scientific effort

be for the best interests of discovery, but
best

interests of

scicti-

This influence of the Federal

is

growth and development

may

not

undoubtedly for the
in

science and

its

applications.

has been suggested that the

coulomb, might serve as the moit convenient and natural fourth
dimension.

standard

ized to within a few microvolts.

The

electronic charge of electricity, the seemingly most fundamental

quantity

in

under the auspices of a governmental international

continues to promote this cause by

electric charge,

it

in 1831.

International agreement in concrete standards of electromotive
force, resistance

in

a

In the present gen-

from without, as the

largely

keen desire to accomplish and

is

scientific

eager curiosity that prompted

this

the philosophers of the eighteenth century.
eration the stimulus

warranted or

is

substance which throws off electrons by the explosive disinte-

are

was

into lead

effort

electromag-

in

netism was almost wholly from within, as the result of
It

orig-

the stimuli offered to research.

In past generations the stimulus ro research

know.

may have

not, there

itself,

curiosity to

be
hy-

this

whether the suppo-

events,

all

may

assuming

sition that

gration

number of workers and of

that,

meteorically, like genius or

Progress can be certified in advance on the basis

will.

of the

possible

At

ultimately

disintegration

the

It

Discoveries in science are neither to be predicted, nor to be

They come

of

actinium and radium.

inally existed as uranium.

predicated of labor.

may end

disintegration

stages

The system appears

to

have distinct advantages

connection with the electronic theory.

steady average increase in high Iciisinn for Imig-distancc

power transmission has caused nuuli

atlciilion

to

bo devoted

(luring the past year to mcllioils of insulatinn and the pvoportios
cif

insulators.

much work

The growth

to be

dnnr

in

of wireless Iclcgr.iphy

.Steady progress has also been mkkIc
electric

oscillations

in

lias

caused

the science of rloctromagnctic waves.

wireless

in

methods

telegraph

for

sustaining

antennas.

Wireless

Janl-arv
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made

telepiiony has also

both in range and

strides,

made

In telegraphy progress has at last been

tion;

automatic methods from typewriter keyboard at the

of

tion

in articula-

in the direc-

transmitter

typewriter

to

Morse code

printing

the

at

eliminated from the entire process.

is

whereby

receiver,

Coincidently

ufacture

The

calcium cyanamide.

of

calcium

87

carbide

and nitrogen

starting

(from the

materials

The

air).

may

be either

be used directly as a

fertilizer.

furnace reaction yields calcium cyanamide, which

worked up

The

may

into cyanide or

large commercial plant

first

are

electric

was erected

in Italy.

with this improvement, the Wheatstone automatic transmission

system

from

disappearing

is

The Wheatstone

coimtry.

this

transmitter was a high-speed apparatus that held

many

years.

defect was, however, that

Its

own

its

required

it

for

Morse

Calcium cyanamide
sents, first,

two

interesting in

is

new and important market

a

respects.

repre-

It

for calcium carbide,

and second, a novel solution of the problem of

fixation of atmos-

code perforation at the sending station and also transcription

pheric nitrogen for the production of fertilizers.

from Morse code into the vernacular at the receiving

with the latter matter the most important achievement of the

station.

In connection

was the commercial success of the Birkeland-Eyde

past year

process in Norway, using the more direct method of combining

Electrochemistry in 1906.
The remarkable

the nitrogen and oxygen in air by means of electric discharges.

which new and more

rapidity with

incandescent lamps have recently appeared

— the

efficient

osmium, tan-

talum, zircon, graphitized carbon, tungsten, osmin, osram and

lamps

helion

— furnishes

erly applied for specific ends.

making

its

The

have made

to

look

to

Sharp recently

face to

face

oratory have

working electrochemists

been the Voltaires and

in the lab-

Rousseaus of that

the

have presented an equally creditable record.

which had a restricted

of usefulness

field

In the case of

was produced

artificially,

a recent invention

;

by Mr. Acheson of a method of making soft graphite
appears to open a large

electric furnace

will put natural

new

of

field

in the

applica-

graphite decidedly on the defensive.

were continued

ferro-alloy, large quantities

year from Europe, but the

to be

home production

is

imported
increasing

decidedly and last year ferro-silicon was produced for the

time on a commercial scale in this country.

we can record

of high-class tool steels

first

In the manufacture

a

further progress in

last

expensive

It

is

type,

country as

this

in

undoubtedly only a question of time

crucible

process

will

be

superseded by

electric

furnace methods.

electric

furnace methods will prevail in the end and whether

It is

too early to say which of the

such methods will find commercial application for the production of other metals than high-class

tool

pyiments of Heroult and Haanel
given us the

first

in

With

steels.

to the problem of the reduction of pig iron

Sault

respect

was

easily

first,

It

may

here be remarked that the capacity

in

The problem

is

One

much

.Ttlcnlinu

in

Both gold and

country near Chicago.

this

electrolytic

three plants, the latest one being

now

silver are

refined clectrolytically in the United States mints in Philadelphia

The

and Denver.

situation in the electrolytic caustic soda

chlorine industries has changed
lytic

chlorine

for

substitute

for

attracted

some

detinning

scrap and waste cans

tin

the electrolytic detinning process)
attention.

The

and

though the use of electro-

little,

(as

a

has recently

electrolytic production of hypo-

chlorites or bleaching liquors for sterilizing or bleaching pur-

poses

making no headway whatever

is

we have witnessed

in

a decided revival of the

this

the past year in several English municipal works.

industry

The

is

flourishing, the

demand being

of aluminum, which

now

having expired.
has proposed a

Norway.

producer

operates under

monopoly for two more

the

The alumi-

greater than the

court decision sustaining the Bradley patent proved

to be a blessing in disguise for the sole

tects

while

country,

same process during

it,

years,

in this

since

the

it

country

now

Hall

pro-

patents

For the manufacture of sodium, Ashcroft

new

process which

Its essential point is the

is

being tried in a plant in

use of cheap sodium chloride

instead of sodium hydroxide as starting material.

Marie have

proves successful, the cost of making metallic sodium should

to be taken

up

in the

near

be

considerably

reduced and sodium might become available

for various purposes

which

we

it

If the process

now seems

(like

Mr. Betts' composite conductor') fo'

too expensive.

While

in this brief

review

could only touch on the most important points, enough has

in the past

probably been said to show that electrochemistry and electro-

somewhat experimental nature, has

metallurgy have shared during the past year in the general

electric furnace industry

has been considered of a

For refining lead the Betts

operated

ore, the ex-

future on a commercial scale in California with cheap hydroelectric energy.

years.

now

Ste.

exact figures as to energy consumption, which

very low.

is

from

are not entirely satisfactory except where the cost of electrical

attracted

both by

and by means of the arc discharge.

electrolytic processes copper refining

five

process

supply.

well as in Europe.

is

and of nitrogen

air treated

is

only natural in view of the enormous activity in copper

price of the metal.

and of the Kjellin-Colby induction

energy

commercially for

has recently been stated

metallurgy during the past year, and the phenomenal selling

num

the

used

is
it

more advantageous— that

still

of the silent discharge

is

the application of the electric furnace, both of the Heroult type

when

West and

of the large Eastern copper refineries has about doubled during

graphite, formerly only hard graphite

Of

is

Among
which

the

last

hand ozone

other

that for this purpose a mixture of ozonized air

"the electric lighting in-

with a change of almost revolutionary

electrochemical industries generally recognized as such

and

is

not measured in tons per

is

said,

revolution.

tions

energy generated from water

headway, probably on account of the high

little

the

bleaching flour in the

means

apt

character," then the quietly

The

On

cost.

on filament manufacture as

are

electric

extremely cheap, the cost of the hp-year being quoted at $4 to
The production of ozone for sterilization of water seems
$5.

oxides

as Dr.

is

apt to be interested in a

is

laboratory work, since the output
If.

electrical

Norwegian works the

behavior as a finished article only, while industrial

electrochemists

dustry

true that few will class the

It is

of filaments as an electrochemical art.

lamp and

electro-

work when prop-

research

in

engineer, like the general public,

day.

example of what

striking

a

chemical methods can accomplish

should not be overlooked, however, that in the successful

It

which

during the past year, namely, the man-

prosperity.

; 1

:

;
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Northwestern

electrical

Pro-

Association

Electrical

The

gramme.

engineering to be found

Institute has been a pioneer in

The

education.

first
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institution

in

any college

many
to

trical
16, 17

for the convention of the Northwestern Elec-

provide, workshops

—Morning

call;

reading of minutes;

treasurer's

report;

session at 10 o'clock.

president's

men

The

first

experienced in engineering work of this charcollege in the country to establish a chair of

Electric Railway Engineering, the Institute

by J. Robert Crouse; "Premiums to Employes," by
Ernest Gonzenbach. Thursday morning session— "Some Characteristics of Alternating-Current Motors in Which the Central
Station Man is Vitally Interested," by C. W. Bergenthal

development of courses and
of electrical engineering.

is

facilities for this'

The

a pioneer in the
important branch

highest potentials ever reached,

common

engineering frequencies, have been secured by equipment developed by the electrical department, and in the study

at

"Producer Gas Power," by Prof. Richter; "Outline Lighting,"
Homer Honeywell; "Some Phases of Smaller Central Station Management," by H. H. Scott; "Uniform System of Accounting for Small Companies," by Fred W. Insull; "Some
Points on Illuminating Engineering for the Small Central Sta-

phenomena involved in long distance power transmission at
high potentials, the Institute is a pioneer, and possesses facilities which are probably not excelled elsewhere.
With the new

of

by

will be a joint

direction of
acter.

ation,"

by J. R. Cravath.
Thursday evening there

and systems, under the

sign of electrical engineering apparatus

mem-

;

On

al-

eering design, the Institute offers courses in the practical de-

bership and miscellaneous business. Wednesday afternoon session—"Enthusiasm," by George E. Legler "Profitable Co-ope---

tion,"

on a

has

paratively few, colleges to provide instruction in electrical engin-

— Roll

address; secretary and

committee reports; applications for

it

ways maintained its facilities and courses in shop training on a
broad basis. One of the first, and at present one of the com-

Association to be held at the Coliseum, Chicago, January
and 18, 1907, as arranged at present" writing, is as follows:

Wednesday, January 16

world.

in the

features of engineering

large scale for the training of engineering students,

The programme

2.

make

laboratory the Institute will be in position to

a

new

rec-

ord in electrical engineering instruction.

meeting with the

Chicago section ot the Illuminating Engineering Society. Members of both organizations will dine at the restauiant in the
Coliseum and the discussion will proceed immediately af'er

The

Telegraph Con-

International Wireless

vention.

The subject will be "Street Lighting." Uie points ^o
up being large versus small units, reflectois fo. street
taken
be
papers
lamps, and new street lamps. On Thursday morning two
dinner.

At

the Wireless Telegraph Convention which was held in Berduring last October, a "Final Protocol" was arranged by
the representatives of the following countries
The Argentine
Republic, Austria, Belgium, Brazil, Bulgaria, Chili, Denmark,
lin

"The Trend of Improvements in the
Design and Operation of Boiler Plants," by A. Bement and
"Warrantable Expense for Meter Testing," by O. J. BushThis session will close with the election of officers.
nell.

are on the programme:

:

France, Germany, Great Britain, Greece, Hungary, Italy, Japan,
Mexico, Monaco, the Netherlands, Norway, Persia, Portugal,
Roumania, Russia, Spain, Sweden, Turkey, the United States
of America and Uruguay. According to the agreements, which

Electric Street Railways in Massachusetts.

is

placed in the form of 23 articles, coast stations and ship
are bound to exchange radio-telegrams reciprocally

stations

without

regard to the particular system of radio-telegraphy
adopted by these stations.
Notwithstanding this provision,
however, a station may be appropriated to a service of public
correspondence of a restricted character, determined by the

railways of Massachusetts for the year
ending September 30 carried passengers equal to about seven
times the population of the United States. The gross earnings
an increase of $6,914,156 over the previous
were

The

electric

street

$33,955,447,
year, while net earnings, $8,199,561, showed a decrease of $572,Dividends amounting to $2,159,321 were paid by only 29
471.

companies out of a

On

total of 92.

their railways, land, buildings

and equipment the railways
"

place a book value of $133,357,315- of which the cost of rail-

ways represents $75,261,295; equipment, $34,927,226, and land
and buildings, $23,168,795- The capital stock of all of the 92
railways amounted to $72,187,200, an increase over 1905 of $1,Ihe number of cnr-milcs run was 113,205,945. The
860,215.

number of miles of railway operated was

3,.^07

A

2 miles.

total

of 7,318 cars were operated, while the aggregate number of employes was 17,134. Only three persons were killed out of an
enormous total of 572,128,7.10 persons who used the trolleys,
while 5,156 persons were injured.
The following tabic shows (he more important operations of
the Massachusetts street railways for the years ended Sep-

tember

30, 1906, 190S

and 1904
I

qo6

Gr

Nn
7 J, 1 87,300
57J,ia8,730

N-

object of the correspondence, or by other circumstances inde-

1

1

i.ao^.Od',

1905
$37,041, 39<
8,77».033
3.I74.SOS
70,336,98s

1904
$36,207,146
7,809,956
3,314,496
68,543.038

";3»,73<,oi3
I09.»58,7.19

530,056,*;

16,479

•

inn with the service operation of the wireless equipments. .According to these regulations the choice of apparatus to bo used
by the station is unrestricted, but only two wave-lengths, namely
.^oo and 6on meters, respectively, arc allowed for general cor-

respondence; for special long-distance service each Government
may authorize the use of wave lengths btween 600 ;uiil 1,600
meters.

1

107,807.456

i,«(i8.s

Miirs oi''
Per»on«

pendent of the system employed.
It is arranged that the working of radio-tclcgrapli stations
shall be organized, as far as possible, in such a manner as not
to interfere with the working of other stations of the kind
and that radio-telegraph stations are bound to accept with absolute priority calls of distress from ships, to answer such calls
with similar priority and to take the necessary steps with regard to them.
The provisions of the convention come into operalioii on and
from July i, 1908, and remain in force for an indefinite period
or until the expiration of a year from the date of denunciation.
.Ml of the above-named countries, with the exception of
Great Britain and Italy agreed to 42 additional regulations deal-

3.«54-3
16,519

I{ach

Institute.

riic new electrical cnKinccriiiK labor.itorics nl Ihe histilutc,
which wrrc described in our issue for June ifi, i';o6, .irr now
nearing completion, and will hr re.ndy for the acrommodation of

studcnti durinic the spring nf 1907. It is stated that the Instituff will then possess the larRest laboratories exclusively for

station

length for ship stations

must !«

installed

in

such a

is

300 meters.
as to be

way

capable of using this wave length. Other wave lengths may "be
used by these stations on condition that they do not exceed 600

would he materially
wave IcnRtU nf 300
wave leunlli
Ship stations must be licensed by the country whose (lag they
They must use a syntonized system working with power not
fly.
exreediuR ndrmally 1 kw, at not less than 12 words per minute,
and they must carry a certificated telegraphist liound to secrecy.
Messages to or
The order of precedence for telegrams is (
meters.

Worcester Polytechnic

The normal wave

ship

Ships of small tonnage, which

it

impossible to equip with plant producing a
meters, may he .lulhorizcd to use a shorter

i

)

January
from ships
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12,

{2) government messages
(3) service
There are in addition
private telegrams.

in distress

telegrams and

(4)

;

;

regulations as to the calling and responding of wireless sta-

order of transmission, the division of charges and the

tions,

usual minutiae of a telegraph service.

amount of

a slight

89

protection

and

are very expensive

is

afforded by choke coils they

most cases it is preferable not to
use them, but to use instead low resistance lightning arresters,
and to provide extra insulation for the end turns of transformers and other devices which are to be protected.
An excellent
scheme in the arrangement of protective devices is to place
several

arresters

in

having the

parallel,

in

air

gaps of the ar-

resters arranged for successively increasing discharge voltages

Electrolytic Lightning Arrester.

so that

if

the excess voltage

is

moderate only one arrester will
two and

operate, while a greater increase in voltage will cause

At

the

December meeting

of the

American

Institute of Elec-

Ray P. Jackson, after having discussed
phenomena by means of a mechanical analogy, de-

Engineers, Mr.

trical

lightning

scribed a type of lightning arrester which
to render

characteristics

it

ideal in

needed for lightning protection

is

many

is

stated to possess

respects.

What

is

a device that will hold the

operating pressure at all times, but will furnish such a free
vent that no pressure much above the normal can be maintained, no matter how suddenly such abnormal pressure may
occur.
The author stated his belief that such a device has

been found
In

in

certain

the

aluminum electrolytic cell.
aluminum forma a non-conducting

electrolytes,

on its surface. This film is very thin, comparable in dimensions to a wave length of light but in a suitable electrolyte
will withstand a voltage of from 380 to 400.
Above this voltage, the film will be punctured with myriads of small holes letting a large current through, but resealing again as soon as
the pressure is reduced.
The equivalent spark gap of such a
cell is a function of its dimensions, and it is a simple matter
to make a unit for io,ooo volts which will have an equivalent
gap representing 12,500 volts. If a gap which will also break
film

—

at 12,500 volts be placed in series with the cell unit, the equivalent

gap of the combination

will

still

be approximately 12.500

greater will cause three to operate, thus placing a desmaller resistance to ground according to the excess of voltage to be taken care of.
The electrolytic arrester
described by the author seems to possess most excellent chara

still

creasingly

acteristics

under

test conditions.

Dr.

The data obtained from
laboratory tests cannot be considered as generally applicable
in all cases, but as specific and applying merely to the condiagainst high frequency oscillations.

under which the

were made. The value of inducmust possess in order to protect a
transformer cannot be determined by measuring the increase
in voltage along, say, 200 turns, because such measurement
tions

tance which a choke

tests

coil

does not afford a proper indication of the increase along merely
the first turn.
Tests made of the maximum voltage across
the first turn and the decrease of such maximum with increase
of the inserted inductance in the choke coil would indicate a
very much lower value for the inductance of the choke coil

upon merely the

Apparently this cell can be connected in series with a suitgap between each line and ground, and will suppress
all abnormal rises of potential at that point.
As to the kind
of gap, a non-arcing multigap has been found very satisfactory
while a small horn gap seems to work nearly as well. The
power current taken being less than one .ampere, the arc rises
a lew inches on the horn and goes out quietly. At this time
no statement can be made as to which form will prove the
able

more desirable.
The current taken by

the device

begins to be increasingly large leakage current.
the

is

still

As

the volt-

further increased a very acute peak develops near

maximum

point on the electromotive-force wave.

A

surge

or electromotive force peak from any other source is allowed
to pass and relieve the line, exactly as in the case of a safety
valve, while the power current, which can follow, is insignificant.

The author

said that the electrical characteristics of this de-

were many mechanical difficulties met with in making it in a form suitable for
commercial use.
Nearly all the difficulties have been overcome, but an endeavor is being made to test out all possible
vice are ideal for the purpose, but there

points

The

in

than would be the case

When

the line voltage

such tests were made with 200 turns.
impressed upon the transformer,

if

first

is

switch the total voltage

is

impressed

At a certain instant later the total
voltage is divided between two turns and still later the voltage
is divided beween three turns, etc.
If, however, an inductance
coil is inserted in series with the transformer, when the circuit
is

first

turn.

closed the total

first

actance

and

coil,

later

voltage

is first absorbed by the redivided between the choke coil and

it is

turns of the transformer proportional to the relative
impedances of these circuits. Thus, if the choke coil possesses
an impedance equal to that of the first turn of the transformer,
certain

maximum voltage to which the first transformer coil will be
subiected will be one-half of the voltage of the line, while the
choke coil itself will be subjected to a maximum of the full voltage of the line. Dr. Steinmetz showed that when the frequency
the

may

be divided into two
parts and called for convenience "condenser" and "leakage"
currents.
They both exist at all times when an alternating
electromotive force is applied, and one is wattless while the
other represents power.
As the voltage is increased, both
the condenser and the leakage current are increased, but during the period while the electromotive force is highest, there
age

prove the ideal

P.

at the instant of closing the

terminal.

will

Steinmetz discussed in detail the four elements
in a successful lightning arrester,
namely, resistance, inductance, spark gap and circuit-opening
device:
The choke coil inductance cannot protect against low
frequency surges, but it does afford a considerable protection
C.

more than

its

it

which must be combined

volts.
In other words, the severest discharge from a condenser representing several miles of line and charged to 50,000 volts, will pass through the device without a potential of

12,500 volts existing over

Perhaps

arrester for service conditions.

service.

discussion of the paper

Mershon, who outlined the

was opened by Mr, Ralph

D

encountered in studying the phenomena nf lightning. Lightning phenomena cannot
be reproduced Hircotly and their effects cannot conveniently be
measured.
In spite of all the experimental work which ha<
been done, the nature of lightning is as yet unknown. The
speaker expressed the opinion that it is not possible to determine the action of choke coils by laboratory tests. Althongh
difficulties

is extremely high the choke
on account of the condenser

Thus

the adjacent turns.

coil

ceases to act as a reactance

effect of

one turn upon each of

the flow of electricity

from one turn to the next through the

is

transferred

electrostatic capacity of

the intervening dielectric without passing around the individual

turns of the

coil.

The choke

tween

its

coil should, therefore,

minimum

structed as to possess a

be so conof electrostatic capacity be-

maxim\mi of magnetic inducBelow a certain frequency, which

individual turns and a

tion for each turn included.

depends upon the electrostatic capacity of the turns, the choke
coil adequately acts as an inductance
at a very low frequency
the coil ceases to protect on account of the fact that the inductance has relatively little effect at such frequency.
Between
certain ranges of frequencies, however, a choke coil aflfords
considerable protection to the apparatus.
In regard to the
resistances which should be connected in series with lightning
:

it
mny be stated that, so far as protection is concerned, the smaller the resistance the greater will be the proloction.
Thus the greatest possible protection would be given

.irresters.

For the purpose of interrupting the dyamount of resistance is absolutely

with zero resistance.

nJimo

current

necessary, so

a

certain

that

one

value of resistance.
ing

the use

of

is

The

many

compelled to select a certain

mean

suggestion by Mr. Mershon concerngaps in parallel, the discharge voltage
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is an e.KThis method can be carried out by combining all

resistances in series with the gaps being graduated,
cellent one.

and all of the
common gap paths and common

of the gaps in
that

resistances

series

The

in series

so

series resistances can be

development of this
method leads to the niultigap arrester with shunted resistance,
which is a form of arrester now in commercial use.
Mr. Percy H. Thomas outlined the facts upon which the variaThis
tion in potential along the transformer turns depends.
variation is governed largely by the electrostatic capacity of tlie
dielectric separating the individual turns and also that between
the turns and the core of the transformer.
Thus when the
voltage is first impressed upon the transformer a miniature
current first charges the little condenser formed by the first
turn and the second turn with the separating dielectric, and
the potential of this condenser is immediately raised to the full
Gradually the potential is
value of the impressed voltage.
distributed and absorbed along the full number of turns of
used

for

all

of

the

different

countered, and

final

In selecting the reactance it is necessary to
for the different conditions to be en-

the transformers.

use

gaps.

values
it

not possible to use one definite value of

is

The resistance-fuse type of arrester, when certain numbers of them are connected in parallel,
gives excellent results, and observations have shown that no
rise of potential is produced when such arresters discharge,
reactance for

all

conditions.

because the arrester circuit

is

always open at the zero of the

wave.
Prof.

E.

F.

Creighton reported the results of some tests

for the determination of the equivalent needle
ances.

It

was found

that the equivalent

gap of

Observations

seem to show that the equivalent needle gap varies with the
impedance in circuit rather than with merely the resistance.
Thus, even when the resistance is decreased to zero the equivalent needle gap has a finite value, due to the remaining reactance of the short-circuiting device.

The

electrolytic

type

of arrester undoubtedly possesses the excellent characteristics
claimed for it by the author. Certain of these arresters have
been in use during the past season on a 30.000-volt circuit, and
they have shown themselves to operate with entire satisfaction.
It has not been thought desirable to give out a description
of these arresters until they have been placed in general com-

-Mverson stated that an experience of several
years with lightning arresters in the neighborhood of Niagara
Falls had shown that the low equivalent arrester with choke
coils placed at the station had so protected the equipment that
no interruptions of service had occurred. Mr. P. M. Lincoln
remarked that it is exceedingly hard to collect data concernP.

ing lightning disturbances.

Such data can be

obtained' by ob-

servations made at the time of the stroke, by the results
noted 'n the arresters, or by certain courses of reasoning as

from certain assumed causes. The most
by producing lightning artificially and
making certain series of observations by changing the conditions of test.
The problem connected with the installation
of lightning arresters is one which represents n conflict between
to the possible cflFects

satisfactory

method

is

the protection of the apparatus or the protection of the service.

Many

engineers prefer continuity of service with an occ.Tsional

destruction of minor apparatus, rather than perfect immimity
from destruclion with certainty of interruptions at various

In explanation he averred that his profession

is suffering from
few great corporations in electrical
engineering there are practically but two not only control
nearly all the work done, but dictate the technical methods to

—

A

the evils of monopoly.

—

be

followed.

barriers

to

The result is the
new men and new

routine and stodgy;

same harm

the

It is

raising of almost insuperable

ideas

absence

the

to engineering that

the

;

of

practice

becomes
works

competition

real

does to any other pursuit."

it

certainly an important question

which

is

raised by this

We

complaint fronj within the engineering ranks.

know

that

view is not isolated.
Many engineers would
agree in general with the impetuous critic whose language is
cited above, even if they might regard his indictment as too
sweeping.
On the professional side it is a matter for engineers themselves to discuss.
What the relations of special
talent should be to employing corporations, what the obligapoint

this

of

man

tions of a

severe demands of science when they
mere money-making these topics can be

to the

—

are in conflict with

most

fruitfully debated

by those

maintenance of a
But the public is deeply

for the

set

high standard of engineering ethics.

concerned

the practical

in

eft'ect

of

that

we

become so commercialized
possible work,

know
The

is

it

find,

we should

possible, the remedies.

if

process of setting about any

l:irge

known.

pretty well

is

engineering has

are not getting the best

of the highest consequence that

and

the causes

If

all.

it

electric

undertaking,

Promoters and

neers have to go to "headquarters"

— we

mean

their engi-

one of the
absorbing the
to

two great corporations which are gradually
more important business of this sort. They are, admittedly,
excellently equipped.
No one so ready to "handle" an attracBut first, of course, you must get engineering aptive scheme.
Next, you will be
proval meaning their own engineers.
referred to a subordinate company of theirs, which is designed
Thus one hand washes the other.
to look after the finances.
To get the backing of the big corporation you must previously
find favor with a certam firm of engineers, and also make
arrangements to float your securities through a given bond and
stock concern. This makes the business very complete, to be
sure puts at the disposal of the inquirer facilities which he
could find nowhere else; but the questions of cost, excessive
or otherwise, and of getting the best olitainablc practice, remain

—

to be

We
is

say

how

Kiij^inecring.

that has attracted considerable atliMilion in elecappeared last week in the New York livcninK I'osl.
The lUidcrlyinR assumption that the electrical arts are staniling
still and that there are only two Kirhinon'ls in the field, will
amuse if not instruct, while the rcferenres lo the Subway, being
specific, are open to flat contradiction— as well as lo change
article

trical circles

and improvement.

The

article is

quoted

in

full

below.

may

they

easily

stereotyping of method.
the tendency

arise.

practical

the

organization of engineering, with
It

is

its

though

complications,

nothing of financial

will

more concerned with

.'\s

result

outsiders

of this

we

it

are

commercial

inbreeding of talent and

its

easy to see, theoretically, that

to make even able technicians lazy and
should they bestir themselves, so long as

would be

Why

perfunctory.

no competitor is in sight to show the better way and lake their
work away from them? Monopoly is the great discourager of
effort.

We

may

be sure that

it

will

work

its

deadiMiing effects

If prestrade or mamifaclurc.
sure from without docs not compel the adoption of the most
advanced methods, and the putting out of the finest possible
product, professional pride will prove an inadequate motive.

in a

profession as fatally as

The only way

in

which

out and hustle,

is

to pit

I

Commercialized Electrical

considered.

obvious

jobs

\n

commercialized engineering.'"

to

;

mercial use.

Mr. H.

—

none of them can hold a candle

for e.xample,
di-

2.

"Talk about commercialized politics," said a civil engineer
the other night, "or the commercialized theatre, or press why,

resist-

gap does not vary

rectly with the measured value of the resistance.

XLIX, No.

Vol.

from them

if

he matter comes

to

in

make even

highly trained

them against others who

men

get

will take their

they are not on the alert.
closely

home

to the

bosoms of New Yorkers

about the e(iuipment of
In
Is it the best that could have been devised?
the Subway.
one particular, at least, the answer of the man in the street is
in

the continually agitated questions

exactly the same as that of independent and competent engiThe pattern of car adopted— cspeci.-illy the wooden cars,
neers.
with their narrow platforms making a perfect rul de sac for

crowds-was far from the best that could be made.
As soon as experts laid eyes on them, their foredoomed
They were far inferior to the cars already
failure was plain

the

•

Ja.vuary

use in the Boston

in
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Subway

they profited not in the least by

;

the experiments of the Illinois Central, for example, in build-

ing a type of car fitted to handle the large suburban traffic
In a word, the model taken for the Subway was

at Chicago.

practically obsolete.

inadequacy could have been foreseen

Its

before a single car was set running.

We
did this serious mistake come to be made?
no personal knowledge, but we only report the
opinion of impartial and skilled men who have looked into the
matter, when we say that the root of the trouble was the stolid
sense of monopoly on the part of the company furnishing the
equipment. They had no rivals to dread they had their own
standardized methods of manufacture, and did not propose to
depart from them for the public convenience. What their engineers might have suggested, their financiers vetoed. If this be
Now, how

speak from

;

it is certainly a lamentable demonstration of the vices of
commercialized engineering.

true,

CURRENT NEWS AND NOTES.
AUTOMATIC CIRCUIT-BREAKERS.— At
of

ing

Engineering Society of Columbia Uni-

held at 8.15 p.m., Wednesday, January
301, Engineering Building, of the University, Mr.
to

versity,

Koom

Electrical

the

the next meet-

be

&

Jessup, of the Cutter Electric

16,

in

W.

C.

Manufacturing Company,

will

present an illustrated paper on "Automatic Circuit-Breakers and

GREAT CENTRAL STATION GAIN.— The New

York

now

avail-

Edison Company finds

according to the figures

that,

able, its net gain for 1906

is

in excess of 1,000,000 equivalents of

undoubtedly the largest gain on record in the
history of the central station industry.
The company has circulated its Bulletin freely, has advertised and has kept its "Follow-up Department" busy. This department has sent out about
This

16 cp.

is

1,000.000 pieces of printed material, so that "printers' ink"

shows

number of new consumption

"out-

its

value in a corresponding

Williams, of the National Electric Light Association, and President Condict, of the New York Electrical Society.
The
acoustics, lighting

mirable,

while

its

and ventilation of the
simple,

evoked universal praise.
done on the building, but
lutely

finished

in

stately

A
it

were found ad-

hall

architecture and

good deal of work has
is

now

evident that

it

decoration
still

to be

will be abso-

every detail for the dedicatory exercises in

April.

C. E. D. A. LITERATURE.— The Co-operative Electrical Development Association has issued in its regular pamphlet form
the "honorable mention" paper by Mr. C. N. Jackson on central

station business getting for cities of 50,000 population

and under.
These papers prepared for competition and presented to the National Electric Light Association have done a great deal of good
and Mr. Jackson's paper is in the first rank for suggestiveness
and practical value. The central station manager must indeed be
dull who cannot derive benefit from the ideas presented for trial
or approved in successful practice.
A. I. E. E. MEETING.— The two hundred and thirteenth
meeting of the American Institute of Electrical Engineers will
be held in the Auditorium of the Engineers' Building, 33 West
Thirty-ninth Street, New York, on I""riday, January 25, 1907, at
The following paper will be presented by Messrs.
S.is p.m.
Lewis B. Stillwell and Henry St. Clair Putnam: "Substitution

Motor

for the Steam Locomotive." The paper
Presentation of certain facts established by
experience in the operation of elevated, subway and interurban
lines by electricity.
2. Discussion of comparative cost of opera-

of the Electric
include:

will

All interested are cordially invited to attend.

Their Uses."
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i.

by steam and electricity applied to railways in operation, and
including both passenger and freight service. 3. The importance
of standardizing electric railway practice.
4. The question of
tion

frequency in the operation of railways by alternating current.
of the American Society of Civil Engineers, the American Institute of Mining Engineers, the American Society of
Mechanical Engineers, the New York Railroad Club and the

Members

Transportation Club have been invited to attend.

lets."

THE LONDON POWER SCHEME.— Discussing the
XEU' BULLETIN.— The

.1

of central station literature

field

has been enriched by the appearance of Light, issued in the

development by the United Electric Light
& Power Company of New York City, of which Mr. Frank W.
Smith is the energetic and successful secretary. This company
interest of electrical

nating current and does
trations in this clever

is

little

many

monthly

its

supply of alter-

of the articles and illus-

testify.

The

cellent

is

edited by Miss Beckwith,

work

in the

same

who

?

has already done ex-

illustrations

and whose
was graced by

field of technical literature,

helpful article on electric signs in our last issue

from photographs of new and striking

signs,

loaned us by the United Company, and appearing also in

January

its

THE ENGINEERING BUILDING.— The
the

American

Building

is

now

United Engineer-

so far advanced to completion

American Society of Mechanical Engineers and the
Institute of Mining Engineers have already moved

into their new offices, and other associated societies are beginning to take up their quarters. On January 8 the Mechanical
Engineers held their first monthly meeting in the new building,

when President F. P. Fish, of the American Telephone & Telegraph Company, read a most interesting and valuable paper on
"The Ethics of Trade Secrets in Relation to the Patent System."
The main auditorium was used for the occasion, and nearly
1,000 persons
in

the

a $47,000,000

scheme
power

scheme, the Outlook of that city says: "It is a cardinal prineconomics to encourage private enterprise in all speculative undertakings and let those who choose risk their money.
This principle was provided for in the original electric light

ciple of

which gave the companies power to apply for parliamentary charters and to establish electric undertakings at their

own

expense, subject to the proviso that at the end of fortylocal authority might if it chose buy them out;
that is to say, if the industry should in time pass beyond the

two years the

commimity through the local
and purchase the undertaking, but good

stage of speculative enterprise the

authority might step

in

time must be allowed for the purpose both in order to encourage private enterprise and to enable the community to make
sure that the speculative commercial stage has passed.
Now
is to-day in just that early stage when it
should be left to private adventiue. The County Council itself,
by its talk of bringing electricity into every home and trans-

the electric industry

bulletin.

ing Societies'
that

is

in

bulletin

two

bulletin

being about half the size of those in ordinary use, but
evident that no effectiveness is lost by this lesser bulk. The

novelty
it

well, as

it

embark the London County Council on

legislation

Borough of Manhattan with

furnishes the

to

were present.

Many

audience by their leading

societies

officers,

were represented

including President

forming industrial London through electric power, proclaims
the embryonic state of the industry, and that proclamation is
fata! to the

proposal for municipalization.

As

the potentialities

have widened enormously since the days when
the existing companies came into the field as pioneers, it is only
right now, when the whole question of electric supply is being
debated dc novo, that the existing companies in the new era
which they propose for themselves should be allowed, as is suggested in the bill coming before Parliament, to start afresh and
all together and with another forty-two years' charter.
At the
end of that time the community through the local authority may,
if it chooses, take over what will then, at any rate, be a wellof

electricity

tried industry."
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TELEPHONY IN BOSTON.—By a vote of 11 to 2 the
Boston Board of Aldermen has passed over the Mayor's veto
the order granting to the Metropolitan Home Telephone Companj' a franchise authorizing the

company

and maintain a telephone system

to establish, operate

One

in the City of Boston.

of the opponents said that the franchise thus given away for
nothing had a value of $500,000. Mayor Fitzgerald is to fight
the matter in the courts.

DUTY ON NIAGARA CURRENT.—It is announced from
Toronto that the Canadian Government has decided to impose
an export duty on electrical energy from Niagara Falls with
the object of obtaining for Canadian consumers at reasonable
rates all power which they require.
It will be provided that a

company which complies with
ernment

the regulations which the Govbe relieved from the payment of ex-

down may
The Dominion Government

will lay

port duty.

Canadian market getting

will

insist

upon the

needs otherwise the export
dut}' will be made effective.
The duty will be fixed by the
House of Commons, and will probably be $10 a horse-power.
all that it

;

YUKON WIRELESS TELEGRAPHY.— It

stated

is

from

Ottawa, Canada, that the De Forest Wireless Telegraph Company has submitted a proposition to the Dominion Goverimient
for the installation of wireless telegraph stations to bridge over
the dangerous portion of the route on the Government tele-

graph system between Ashcroft and Dawson, which by reason
of avalanches and windstorms is so liable to interruption in
winter time. The company wants a subsidy of $50,000 for the
installation of its plant and a further subsidy of $50,000 for each
year it is in operation. The De Forest people undertake to cut
the existing tolls in half, which at the present time are $4 for
ten words from eastern points.
The annual deficit in working
the

Yukon

line

is

over $100,000.

WHEN THE GAS GAVE OUT.—A

telegram from Cleveland of January 5 says: "The natural gas supply, which was
completely cut off in this city early yesterday, following the
blowing up of both mains leading from West Virginia to Cleve-

was

land,

Company

partially restored this

succeeded

in

morning.

The East Ohio Gas

repairing the break in

12-in.

its

main

shortly after daybreak, which furnished consumers in this city
a very limited supply of fuel. The i8-in. main was repaired at

noon and the

normal supply of gas, ending
was piped to this city from

city restored to its

the worst famine since natural gas

West

Virginia,

Physicians

four years ago.

many

say

from pneumonia and kindred complaints will follow." It is
that similar conditions in Indiana and the Middle West
have been a great stimulus to electrical development.

mittee, just appointed

new com-

by President Williams, of the National

formulating a model contract and specifications for street lightA great many inquiries have been made for such a contract
one that would be fair both to the lighting company and
ing.

—

the mimicipality,

and one that would permit of changes
new developments were made

the form of illumination, as

the art, on a basis satisfactory to both parties to

ti:c

in

in

contract.

The personnel of the committee is exceptionally strong, the
members being Messrs. Dudley Farrand, I/juis A. Ferguson,
Paul Spencer, Giarlcs P. Stcinmctz and A. E. Kcnnclly, and
very useful results are looked for in the report to lie presented
at the thirllcth»convcntion of the association,

May

was

There were in operation on the
and 17,254 mantle lamps. In
public buildings there were 17,062 electric lamps.
Twenty-nine
miles of conduit were constructed by electric light and power,
telephone and telegraph companies, while 1,080 conduit applica$25,223.75.

tions, 3,233 pole, 6,860 wire and 5,342 complaints of all kinds
were received, and 6,021 poles were erected by telephone, telegraph, electric light and power companies.

PRIVATE ENTERPRISE.— In

or June next.

LOUIS IJGHTINC— The

suporvisor of city liRhtinK.
St. I»iiis, Mo., in a report frr"n his department for the calendar
y<!ar of igoG, estimates the cost of lighting the streets to have

been

%^(>7,vi\.CTn

In

loo";

it

was

$407,708.20,

The

connection with the opening

London of the new tube of the Underground Electric Railways Company Sir Edgar Speyer, the president, says
"We
have nearly finished our work the last tube, the Charing Cross,
Euston, and Hampstead will be completed in June and we
shall then have given London a system of lines that will transform the traffic, render life more easy and comfortable and
enable the poorer classes more easily and pleasantly to reach
in

:

—

—

happy land where houses cease and fields, trees and flowers
It will mean better health and cheaper rents and will
be a potent factor in improving the lives of a large class of
London's inhabitants.
It will ease the lives of the middle
classes and render the lives of the poor more bearable.
Private
enterprise needs all the encouragement it can get.
It has had
none too much of late. Let us remember that it is the great
motive power in a country's commercial and industrial life, the
motive power that drives the car of progress along the road of
that

begin.

prosperity."

GERMAN WIRELESS TELEPHONY.— As

to

the

recent

Germany, a special dispatch
from Berlin of January 5 says
"Experiments were first carried out between two buildings in Berlin, separated from one
another by a distance of about three miles. The words telephoned through the air without the aid of wires were distinctly
heard and taken down at the other end. Experiments were then
wireless telephone experiments in
:

carried out over the longer distance of twenty-five miles be-

tween Berlin and Nauen. The transmitting apparatus, which
is similar to that used for sending wireless telegraph messages,
was erected on the roof of a building 70 ft. above ground.
The receiving station at Nauen was on a high tower used for
Several conversations were carwireless telegraph purposes.
The
ried on between Berlin and Nauen with perfect success.
words spoken into the transmitter in Berlin were repeated loudly
and distinctly by the receiver at Nauen. A distinguished company of invited guests, including the Under Secretary of Posts
and Telegraphs, Herr Sydow several technical advisers to the
Ministry of Posts, and a number of electrical engineers, witnessed these astonishing experiments."

CHICAGO ELECTRICAL SHOW.—Tht
Show opens

lighting de-

partment is open twenty-four hours a day every day in the year.
Relays of men arc kept at work to handle any trouble that may
nTi«;e
The ro<Jt nf liyhtitif ptililir Iniilrjiucfi. lIl^^e under rriii.

second
Chicago next week, January

annual

and
January 26. Thirty-three tliousand square feet have
been taken by exhibitors on the main floor of the Coliseum.
The two weeks of the show will be the occasion of numerous
The Northwestern Electrical Association
electrical gatherings.
has its convention at the hall in the Coliseum Annex January
On the evening of January 17 a joint meeting
16, 17 and 18.
of the Chicago Section of the Illuminating Engineering Society
and the Northwestern Electrical Association will be held. At
this meeting a permanent organization of the Chicago branch of
the society will be effected, as the Chicago branch has heretofore been working with a temporary organization ponding the
runs

in

14,

until

Tlie sul)jcct
dt^ffing of the new constitution of the Society.
discussed at the meeting will he "Street T.ighfinn." taking up
the quc'tion ol larp" ve'sits small luiits in street lighting, reflectors for street lamps,

ST.

2.

streets 1,053 arc, 773 incandescent

Electrical

Electric Light Association, has been created for the purpose of

fo

only,

XLIX, Xo.

;

deaths

said

STREET LIGHTING SPECIFICATIONS.— A

tract

Vol.

and new

street illuminants.

The Sons

nf Jove will have a rejuvenation Wednesday night, Jaiuiary 16.
The Electrical Salesmen's Associntinn convention is hooked for

January

2,}.

Ellery's Royal Italian

Rand has been eiiKagcd for
two weeks

the afternoon .nnd evening concerts throuKliont the

of the show.
electrical

The

midway,

Annex will be converted into an
new and interesting amusement fea-

C'lliseum
sever.il

tures along the eleitrir;d lines h.ivine been secured

—
January

12,
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NEW

JERSEY TROLLEYS— An advance went into effect
January i in the scale of wages of motormen and conductors
employed on the northern and central trolley systems, controlled
The new schedule will
by the Public Service Corporation.
Mr. Albert H. Stanley, for three years
affect about 3,000 men.
general manager of the northern and central systems, has taken
charge of the operation of all the company's trolley lines in
New Jersey, one of the largest systems in the world.
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Chicago shows a decrease of about 45 per cent. The figures
on food and clothing are from the United States Government
statistics, and the servants' wages figures were obtained from
the books of two large employment agencies operating for the
last

ten years.

PARIS TELEPHONICALLY DEAD.— One

— and that

telephone systems in Europe

of the worst

saying a good deal

is

The European edition of the New
to be found in Paris.
York Herald has the following item of news
"M. Simyan,
Under Secretary of State of Posts and Telegraphs, has, acis

ELECTRIC ROADS FOR JAPAN.—United

States Consul

C. B. Harris, of Nagasaki, reports that the early construction
of three electric tramways in the northern portion of the Japanese island of Kyushu is under contemplation. The first is to

from Moji to Kokura, a distance of 8 miles, estimated
Moji to Yawata, 12 miles in
length, at a cost of $500,000, and the third, one of 23 miles, between the important towns of Fukuoka and Kokura, at an
be

built

cost $350,000; the second, from

estimated cost of $1,250,000 gold.

YORK STATE COMMISSIONS.— Governor

Hughes,
message proposes the abolition of the State Railroad and Gas and Electricity Commissions,
and the creation of a new board with the power of both and
with additional power to initiate irapr9vements and inflict pen-

NEli'

New York

of

alties for

State, in his inaugural

disobedience of

its

New York

orders.

He

of the

City Rapid Transit

regulation of local gas and electric corporations.
Fitzgerald, of
veto of an order passed by the Board of
Aldermen giving a franchise to the Metropolitan Home Tele-

tend

its

The

wires through

franchise permitted the

company

to ex-

streets in the city, with the provision

all

Paris.

ITALIAN RAILWAYS.— 15.

Consul

S.

J.

E.

Dunning

in

a

railway system states that
the Mediterranean line, one of the two trunk systems of steam
railway in Italy, is seriously at work on the plans for the conreport

from Milan on the

Italian

now running from Milan north
Varese and Porto Ceresio, about 50 miles, to Laveno, on
Lake Maggiore, via Ponte Tresa, on the Lake of Lugano. At
Laveno this extension, which will be operated with the same
high-speed express electric service now in use between Milan
and Varese and Porto Ceresio, will connect with the existing
steam branch to points north, including Luino and Bellinzona on
while at Ponte Tresa another line,
the St. Gothard main line
now projected, will start direct for Lugano, to connect there
with the main line over the St. Gothard pass. If the plan goes
to

filed his

phone Company.

The members of the commission go to the
houses or offices of the subscribers and ring up the exchanges.
If too long a time elapses after the call is given until the 'telephoniste' replies a note is made and the matter is investigated.
The Intransigeant has interviewed a telephoniste, who declares that it is not so much the staff that is at fault as the
instruments with which they have to work. In order to make
the Paris telephones efficient the whole 'material' will have
to be completely overhauled and brought up to date."
The
"overhaulings" cannot take place atiy too soon for the credit of
of the telephone.

tinuation of the electric road

NEW ENGLAND TELEPHONY.— Mayor

Boston, has

cording to the Paris Intransigeant, appointed a commission, at
the head of which is M. Troubet, to investigate the workings

also proposes the abo-

Commission and
the creation of a new State Board with additional powers for
starting improvements in New York service and to have the
lition

:

company should give the city free service. The veto
based on the ground of irregularity in the matter of hearings
and advertising, and on the failure to file maps and plans
thowing the exact location of poles and wires, and also on the
ground that it is against the public policy to grant such public
franchise without some compensating feature.
that the
is

;

—

according to present indications, the new line Milan, Varese,
Ponte Tresa-Lugano will be in operation by the end of 1908,
thus affording another direct route to Lugano and tapping the

—

Lombardy.

richest industrial section of

ELECTRICITY IN SERVIA.—Ur. M.
S.

Consul at Belgrade, Servia, says

:

K. Moorhead, U.
"Belgrade and many of

As

the smaller towns are lighted by electricity.

most other
things, the chief source of supply is Austria-Hungary. That the
United States can compete successfully in this market is shown
ky the following example A few weeks ago I todk a trip into
in

:

the interior of Servia to the city of Valjevo, situated 100 miles

from the nearest railroad. There I discovered an electric plant
out with American machinery.
The owner of the plant
told me that American electrical goods gave entire satisfaction
and were much better than German or .Austrian apparatus."

fitted

OWNERSHIP IN EASTON.— Advices
December 26 say

from Easton,

Pa.,

"Disgusted with the continued poor service given by the municipal street lighting plant, sixty of the
of

leading

men and

:

business firms of this city to-day petitioned

the select council to advertise for bids for lighting the streets,

and for bids for running the municipal plant until a private
corporation can make arrangements witii the city for taking
over the service. The municipal service is so poor that women
and children are not considered safe on the streets at night,
owing to the frequency with which the lamps are out. The municipal plant has been run at a loss of from $4,000 to $S,ooo
for several years."

TELEPHONES AS PROTECTION.— The

schools in which district superintendents have their offices have
In one of the riots of parents recently I learned
telephones.
that there

the

was trouble

went to the

Police

telephone.

informed

headquarters

me

that

the

were no
could do was to dis-

trouble extended all over the East Side, that there

more reserves and

my

that the best thing

Had

I

not been for the teleshould probably have been unable to cope with the
There is a fire alarm system in the schools, to be
situation.
sure, but the telephone is surer, for where there nre so many
school without delay.

children there

show

wire.

cost of electric licht service in

the neighborhood and

in

of the district superintendent in the building and used

office

ing the percentage of increase or decrease in the past ten years
of various items forming important parts of the cost of living.
Rent, food, clothing, servants' wages and anthracite coal all

The

not yet ap-

other day, "without the teaching force in the schools being
aware of it until it is threatened with riot and panic. The few

phone

decided increase.

is

public schools are a

good example of this. Emergencies constantly arise with the
growth of the city and the building of school houses for two
or three thousand pupils each, in which it is necessary to communicate quickly with the outside world. In the foreign quarters of the city strange rumors are circulated and almost within
the twinkling of an eye there appear at the doors of the building an angry mob of crazy mothers demanding what the authorities mean by cutting the throats of children or lacerating
"Disturbances like this may spread
their arms with knives.
through a whole district," said a well-known principal the

Chicago central
station companies in the January i issues of Chicago dailies
presented as an advertisement an interesting set of curves show-

a

The New York

preciated by any means.

miss

ONLY ELECTRICITY CHEAPER.— The

efficiency of the

telephone as a means of protection and insurance

it

I

is

no

telling

what might

befall the

mechanism."

Principals throughout the city think that schools in the most

crowded

districts at least

should be

in

touch

wth

the

cit\'

by
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ENGLISH PATENT SYSTEM.— A
from London of December 29 says

special

cable dispatch

"The Tribune announces

:

amendment of our patent laws will be
introduced next session by Mr. Lloyd George, the president of
the Board of Trade. The chief provision will be an enactment
that the long-promised

compulsory working

for the

country of patents held by
foreign firms.
The costs of the compulsory license under this
provision will be reduced to the standard prevailing in Gerin this

many."
coal mining comFrance has found that the use of elecgenerated by water power has so greatly reduced its

in the southeast of

tricity

market for

it has decided upon generating electricity
mines for distribution and sale. The director.^ have voted an issue of $600,000 in bonds to defray the cost
of the electrical generating plant.
.\n arrangement has been
made whereby the coal mine plant will not enter into direct
competition with the water power plants.

its

ENGLISH CONDITIONS.-A
domestic

politics

nobody

in

New

special dispatch to the

York Sun from London reviewing
to

the year says

England seems

"In regard

:

with

satisfied

A

the record of the old year or the prospects of the new.
significant change in public sentiment is the rising tide of revolt
against municipal extravagance throughout the country, especially in the direction of unsuccessful

experiments

municipal

at

The enormous

trading.

increases in local taxation and municipal indebtedness have excited genuine alarm, and the new year
will witness a

sharp reaction

in

England."

admirable booklet has been issued by the
of Electrical Engineers furnishing infor-mation as to the objects, scope and work of that society. It
is dated December i, when it had a total membership of
4,190.
of whom two were honorary; 526 were full members and 3,662
were associates. Of these New York claimed more than 25 per

namely

1,271; Pennsylvania, 408; Massachusetts, 295;
Jersey, 131,
19s; California, 142;

New

Ohio,

Illi-

and

Missouri, 90.
There were 574 members outside the United
States, including 142 in Great Britain and 129 in Canada.
Including the present incumbent, the Institute has had 10 presidents, since 1884, when it was founded, all but two of whom
arc living, a curious indication in itself of the youthfulness of
the membership as a whole.
Out of 61 vice-presidents, all but
five are still in harness.

amounted to but 258 millions; in 18S6, but 145 miland in 1876, 105 millions. The share which manufactures formed of the total exports was, in 1906, 42 per cent
in
i8g6, but 30 per cent; in 1886, but 22 per cent, and in 1876,
;

TELEPHONY IN NEW YORK has
the last ten years.

telephone subscribers

three and

the

exports of manufactures in

1906 are

one-half times as great as a decade ago, and the

ports of manufactures have crossed or even approximated the

700 million dollar

central offices

population

In

had a wonderful growth

1894 there were only about

is

in

the old

City of

10,000

New

and 17,600 employes. The average of service to
one telephone to every 14 people. In New York

City during the year six new exchanges have U-en established—
Rector, Trcmont, Worth, Bcrkman, Stuyvrsant and Audubon.

two exchanges arc now installed in new offices. New
quarters for ihr four last exchanges are nearing completion,
and will be ready for occupancy shortly after the first of the
first

II

line.

CABLE TO PORTO RICO.— It

stated from

is

Washmgton

James A, Scrymser, of the Central and American Telegraph Company, has made application to the War
Department for permission to land a cable at San Juan, Porto
Rico, and also at Colon, on the Isthmus.
It is the desire to
lay a cable from New York to Porto Rico and then connect
from Colon with a telegraph line across the isthmus to Panama
to meet its cable on the Pacific side. Secretary Taft has taken
the proposition under consideration.
The War Department
that President

wishes to have an all-American line of cable connecting Cuba,
Porto Rico and the isthmus with the mainland of the United

war such a

In case of

States.

line

would be of importance
At the last session of

held under control by the Government.

Congress a

bill

was introduced and passed

the Senate providing

same territory, but
with a connection at the naval station at Guantanamo, Cuba.
This bill, however, which involved the expenditure of about
for a military cable covering practically the

was

House.

lost in the

EXPOSITION OF SAFETY DEyiCES.-Space
ing assigned for the exhibits of the
tion of Safety Devices,

is

expected that

1907

will

is

now

be-

International Exposi-

first

American Museum

to be held at the

of Natural History, beginning January 29, 1907, and continuing
two weeks. The exhibits will include safety devices Tor wood

and metal-working machinery; stamping, grinding and polishing machines; safeguards for boilers, elevators, windlasses,
cranes and hoisting machinery; textile and building trades;
safety lamps and explosives; quarrying and agriculture: chemindustries, safety from fire, railway and trolley safety.
ical
It is earnestly desired that all those wishing to exhibit safety
devices in any of the above classes should apply at once to
W. H. Tolman, director, 287 Fourth Avenue, New York. The
object of this exposition
of doing, something

to

is

to

awaken

the public to the neces-

the causes of accidents

lessen

to

and labor by means of a permanent museum of safety
devices where all problems of safeguarding life and linih can
be studied in their working details. There will be no charge
life

York.
During
1906 the net gain in the entire territory of the two companies,
which, generally speaking, embraces a radius of .35 miles from
the City Hall, was 67,000 telephones— nearly 200 a day.
The
result is that the operating Bell companies closed the year with
a total of 389,000 telephones in service or under contract, 182

year,

Thus

20 per cent.

sity

The

beyond question,

1896, they

Institute

nois, 248;

in

will,

ago, in the fiscal year

£.— An

E.

/.

American

cent,

year

lions,

$2,000,000,

A.

full

Ten years

e.xceed 700 million dollars.

coal that

mouth of

at the

exports of manufactures for the

2.

share which manufactures form of the total exports about onethird greater than at that time. This is the first time that ex-

COAL VERSUS WATER POWER.— A
pany

XLIX, No.

Vol.

sre the

rate

of

growth

maintained.

for space.

NO
of

NIlF.n

TO

December 29

GROW OLD.— A

cable dis|.atcli from Paris,

"Provided

prattles in this pretty fashion:

this

followed by auxiliary treatment in expelling from our bodies the morbid waste caused by electricity,
there is no longer any internal reason for growing old or even
electrical

cleansing

is

This is the promise held out by the Matin after a
dying."
lengthy explanation of Prof. d'Arsonval's high frequency cur-

The

rent electric treatment.

discoverer,

eminent members of the Acarlemy of
of peo|)le die of artcrio sclerosis,

who

one of the most
majority

is

.Sciences, says the

lie uses a

sphygmometer

to

measure the tension of the hloml in the arteries. If the mercury
of the inslrumenl marks fillrcn or sixteen centinu'lrrs ii shows
normal tension. If the tension is higlicr or lower Prof. d'Ar.'1

sonval states that six Ivnths of the high

EXPORTS OP MANUFACTURES.- V.xpnrl'i

..f

nianu Pic-

tures from the United .Stales in the year just ended aggregated
more than 700 million dollars. The Bureau of .Statistics of the

Department of Commerce and Labor has completed the figures
for the eleven months ending with Novcniher. and addiiig to
these a conservative estimate for Dccemhrr finds that llie total

bring

it

sclerosis

each

may

ahsoliilely

be taken three limes a week.
110

sensation

chrckinaling microbes

world

freciurnry current will

where it will remain,
being removed.
These baths of

to the normal,

will possess the

li

frfini

all

danger of arterio
to ten minutes

five

Tlic>' give

only remains to

fiufl

a

the patient

method of

without, and the Stalin believes the

means of

prrpetu.il health.

—
January

ij.

Applications of

and

ELF.CTRICrrV
tunnels
in

two

now
in
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the

Electricity in

Belmont

has been extensively applied

particular has

it

in the

New York

various

Cit\',

tie in

the service connecting the Fifty-ninth Street

and

Interborough Rapid Transit power
houses.
From sub-station No. 6 two three-phase, 2,200-volt
cables are carried on the Thirty-fourth Street elevated railroad
structure to the river front and from there in submarine cables
Seventy-first

the

Pennsylvania Tunnels.

building in and around

are on a

95

Street

and

played a great part in the rapid

— the Xew York & Long
known as the Belmont tunnel,
connecting New York and Long Island City, and the Pennsylvania tunnel crossing New York City. The former is a subexecution of the work to be performed
Island Railroad tunnel, better

marine tunnel passing under Forty-second Street and the East
River to Jackson Avenue and Fourth Street, Long Island City.
When completed there will be two parallel tubes each accommodating one standard-gauge track fitted with a third rail fcr
use in shuttling electrically-driven trains between the abovementioned points, the Manhattan terminal being at Park .\venue and Forty-second Street.

BELMONT TUNXEL.
For the purpose of constructing the Belmont tunnel the Degnon Contracting Company has in active operation four shafts
Shaft No. i, on Fortyand an open cut located as follows
:

second Street, near Third

.\ venue

;

shaft No.

2,

on Forty-second

FIG.

2.

— SWITCHBOARD

AXD TRANSFORMERS ON M.\X-OF-W-\R

REEF.

Here tie-in switches connect the cables
with a submarine cable running under the river to shaft No. 2
to ^Ian-of-\Var reef.

on the Manhattan shore. Originally there were' two cables
alotted to shaft No. 2. One is given over for ll.ooo-volt service
carried to the Interborough sub-station

The

cable

is

Long

in

Island City.

joined with another submarine cable from

Long

Island City on Man-of-\Var reef.

At

shaft No. 2 the 2,200-volt current

volts for

ment

consists of

two hydraulic pumps

40-hp, three-phase. 440-volt motors.

FIG.

Street
in

I.

transformed to 440
circuits.

belt

driven

The

equip-

from two

These motor^ are

accel-

MOTOR-DRIVEN AIR COMTRESSORS OX MAX-OF-WAR REEF.

and the East River; shaft No.

3. on Man-of-\Var reef
on Fourth Street and the river
and the open cut forms the approach

the East River; shaft No.

front,

is

motors and 120 volts for lighting

Long

Island City,

to the tunnel in

Long

4,

From each

Island City.

four headings, making sixteen headings in

all,

headings from shaft No. 4 meet the open

cut.

shaft are driven

and the two east
Shaft No. 3 on

Man-of-\Var reef consists of two separately-driven ii-ft. shafts
joining together at tunnel grade line which is 120 ft. below mean
high water.

The

greater part of the electricity

three-phase. 25-cycle

line

is supplied by a 2,200-volt.
tapped to the feeders of the Inter-

borough Rapid Transit Company. .At shaft No. i the electricity
is supplied from the lighting circuit of the Third Avenue elevated railroad structure and at the shaft is passed through incoming parallel disconnecting switches to a high-tension bus.
The motor circuit is taken from a bank of three 440-volt transformers, the lighting circuit being taken from one phase of the
high-tension line and transformed to a potential of 120 volts
.\n cfTort is made to balance the lighting load per phase with
outlying stations of the elevated railroad.
Some electricity for
driving a blower fan is supplied at this shaft by the New York

Edison Company.

The

— INTERIOR

OF SWITCH HOUSE, SHAFT NO.

2.

erated through automatic control boards which operate with the

service in shafts Nos. 2

of three transformers

FIG. 3.

wound

and

3

is

supplied from two banks

for a primary voltage of i.ioo

and
a secondary voltage of 2,200. and located at the Intcrborough
sub-station No. 6 on Thirty-fourth Street.
These transformers

rise

and

fall

of an hydraulic accumulator acting on an electric

and stops the motor at
from the pumps.
The pumps are employed for working the hydraulic jacks which
float

switch.

The switch both

starts

the proper time to take care of water used

'
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They also furnish water for
The latter are used in

force the tunnel shields onward.

the erectors that follow the shields.

placing the cast-iron segments which form the rings for lining

There are a number of smaller motors used about

the tunnels.

The motors

driving concrete mixers are gear-connected to the mixers which are placed at the bottom of the
shaft.
This is not the very best place for electric motors, but
this shaft.

Vol.

XLIX, No.

2.

After the motor

is in operation the valve on the blowand the air passed into the receiver. At this
shaft there are also two motors driving hydraulic shield pumps,
a machine shop motor and motors used for elevator service and
concrete mixers. The elevator motors are variable-speed machines governed by street railway type controllers, and have
given excellent service. The lighting circuit on the reef is taken

phere.

off pipe is closed

Brass

Nut
.Brass

Insulation

5t
Screw
Live
FIG. 4.

— WIRE

COXXECTOR.

FIG. 6.

what with a protection from the dripping water and what with
continual burning of electric lamps in the motor house,
dampness is kept awaj' and operation goes on uninterrupted.
The equipment on Man-of-War reef in the East River conthe

sists

of

four

200-hp,

2,200-volt,

three-phase,

constant-speed

motors belted to air compressors. The motors are brought up
to speed through auto-transformers and are then cut in on the
line by throwing over the oil switch to the running position.
Some inconvenience was at first experienced in keeping up the
speed of the motor to permit its being thrown on the line be-

riG.

work make

il

!

an inrltirlion motor under load. The comprcssor.s
arc pr<.v!(Icfl with a device for throttlinR the inlet »ir and it is
possible by opening ihc inlet valve of the device to let the
motor riiiiie up to speed and to be thrown on Ihc line before the
Mfliices ,iny lack action.
I'
In rase* where tlii!i is not

f'

where

I

inlcl

linr

wil'.c
nltr~f!

compressors nrp not provided with the
ffir control, a check valve is placed in the discharge
r' <hn n-r rrrriv-r and a pipe lapped ahead of the
tin-

ressed tn escape into the ntmos-

— CROSS-SECTIOXAL

ELEV.\TIOX OF CONNECTOI^

from one phase of the 2,joo-volt bus and stepped down to 120
volts.
.\t shaft No. 2 two of the three phases are used through
At shaft No. 3
separate transformers for lighting purposes.
the third phase is picked up for lighting, and by this means an

made

effort

The

to balance the load across the phases.

No. 4 consists of two steam-driven generators operating in parallel. These units are used to furnish
outfit at shaft

the energy for lighting only. The sawmill at this point is driven
by a two-phase motor supplied from the lines of the New York
& Queer.s Electric Light & Power Company. The open cut

S-— I'owKH Plant at Siiakt Xu.

'•^.uro ag:!in«t whicli ihc rotuprcsMirs

'

^Qaa^iaj^
Ji

Eud

i^

4, I.o.ng

liKlited

jslanu Criv.

by purchased

electricity,

the generator originally in-

purpose haviuK been dismantled.
Incandescent lamps arc used exclusively for lighting since

slallcd

llipy

for this

offer

lamps.

Many

marked advaiitaRcs over other forms of

bcinK

casie'

cliflTicultics

maintain and

to

arise

in

Ihc worst condi'.ons are

lighting

met with.

pressinc

this

pressure fcndinit In

fng
force

liable

to

tunnels of this

There

of salt water and an ever-present fog.

imdcr

less

penetrates

is a

Where
llic

the moisture

electric

breakage.

kin<l,

since

constant dripping
the tunnel

irsniation.

collecting

is

dug

(he

.lir

everywhere

January
into

tlie

pheres.

12,
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minutest opening, the pressure being over three atmosWater-proof glue or 'cement must be used to keep the

lamp bulb-s tight in the
round soft- rubber rings

The lamps

base.

them

fitted to

Hard rubber

sockets

with compressed

breakage

much changing

so

is

The upper

The lamps

quite a question with which to contend.

is

made

part of the guard

lamp

tion to the

is

short to allow of better protec-

the lower part

;

specially for the purpose.

mud and

:

the

receive any-

make them weather and water-

taping and protecting these to

proof and withal fool-proof.

PE.NXSVLVAXIA TUXXEL.

of the position of the lamps that

are enclosed in strong guards

wet and muddy

is

thing but gentle treatment, so that special pains are taken in
'

are best for this service, particularly on account of breakage.

There

Everything

air.

wires and lamps are thrown about in the

are slipped through

close up to the socket so

as to keep moisture out of the sockets.

lilled

9"

The submarine tunnels
Long -Island Railroad will

Pennsylvania,

of the

New York &

be connected with the great terminal

station of the Pennsylvania system bv four tracks carried

from

fastened to the upper by a

is

round turn of the hinge wire, thus keeping the parts together
is violently and frequently opened.
Before the
adoption of this form of guard the lower half would usually
drop off when opened a number of times and be lost. In submarine tunnel work the old T.-H. base is much better than the
Edison base, since in the former neither contact is e.xposed to
moisture as in the latter. When a blast is to be fired it is necas the guard

I'lG.

8.

— ]M0T0R-DRIVEX

AIR CO.MPRESSORS AT THIRTY-THIRD STREET

.SH.\rT OF
tile

Avenue under Thirty-second and
Seventh Avenue. The work west of
being prosecuted from si.x headings reached by

East River shafts

Thirty-third
First

Avenue

PEXXSYLVAXI.\ TUXXEL.

at First

Streets to
is

Avenue and b-etween Fourth
Avenue and Madison Avenue, each pair independent of the
other and equipped with a complete power plant. The top of
four shafts located in pairs at First

the

intermediate shaft at Thirty-third Street

structure housing the
FIG.

7.

— LAMP

the

GUARD.

first

floor of this

Wayne

direct-connected to a Ft.

der jackets and

intercoolers

is

motor.

Water

circulated

essary to break the connections in the lighting circuits so that
the lines and lamps

may

is

covered by a

power plant and hoisting apparatus. On
structure are two air compressors each
for the cylin-

by an

electrically-

be carried back out of the way. This
to delay the work and must be

must be done quickly so as not

made again

quickly

as

after

the blast has

been

fired.

This

making and breaking of connections takes place very often in
one day and in order to allow this to be readily done a Paul
connector is employed.
This connector was made especially
for this work and allows of a water-tight joint and one that can
be quickly

nectors arc

other so

made and broken with the bare hands. The conmade single pole and are placed one ahead of the

as

ground or

eliminate any

to

deteriorating

The connector

is

shown

in section

ground joint brass union having a

Through

the threaded ends.
rod.

The female

accidental

union,

a hole in

hertwith.

It

consists of a

tubing screwed into
the fibre is forced a brass

fibre

side of the union has a hole drilled through

the brass rod lengthwise.
the

effect,

short-circuit.

One end

of this hole, that

wire which

receives the

is

away from

fastened by set-screws

through the fibre and tapped into the rod. The hole in the end
next to the union is of a size to receive the split end of the
male half of the union. This side is also provided with means
for connecting the wire as shown.
The elec 'cal connection
is made by merely shoving the parts together and the union is
tightly held in place by screwing up the collar.' Thi; 'fibre parts
are covered with tape and shellacked so as to keep out moisture
from the set-screws and wire end of the union. It should be

remembered

that

water-prnof

is'

what

not

so

is

ordinarily looked upoq as weather and

when brouRht

iuli)

i

subniarinr tunnel

FIG. 9.

— SWITlIIllOARD

IV

POWER HOUSE, PENNSYLVANIA TUNNEL.

pump which

driven ccntrifusal

delivers the

cooling tower above the power house roof.

warm

water to a

The power house

contains besides the motor-driven compressors a switchboard for
the compressor service and another which controls the wiring
for

all

Street

purposes
shafts.

in

and Thirty-third
from the New York

the Thirty-second Street

Electricity

is

purchased

ELECTRICAL WORLD.

98

Edison Company and

used chiefly for operating the com-

is

pressors, for motors above ground, for firing blasts, for lighting

and for operating

electric locomotives

top of the Thirty-third Street shaft

in the tunnels.

At the

room containing

a pres-

a

is

sure blower driven by a 15-hp motor, which forces air to the
headings where it is used to blow out the smoke and gases after

Vol.

XLIX, No.

2.

heading where a switch is installed with a red lamp continually
burning and protected by a timber shield. When the holes are
loaded with powder, the men leaving the heading connect successive breaks in the circuit and when all is ready the current is
turned on at the red lamp switch and the charges fired. Returning the switch is opened and the circuit is broken at successive points in the reverse order.

The
etc.,

shovel

is

run close to the bench and loads

of the rock,

all

drawn

into special steel skips delivered there by flat cars

On

by mine locomotives of General Electric make.

account

the difficulty of maintaining the trolley wire close to the
heading where they would be liable to injury from the blasts,
the locomotives are run to a point 50 ft. back of the bench
where they deliver the cars in trains of four or six to a siding.
of

From

siding the cars are jacked in to the shovel as re-

this

quired by a mule or pushed by hand according to the grade.

When

the car

is filled

it

descends by gravity to the end of the

trolley line or the electric locomotive runs
reel

and hauls

it

back

in trains of

down by means

four cars to the shaft.

ond locomotive draws the cars from the other headings
tunnel leading to the shaft.

transverse

Two

cars

are

of the
.\

sec-

to the

taken

from this point to the foot of the shaft by their locomotives
and the other two are hauled to the shaft by a hoisting engine.
The tunnel is wired on the three-wire system and in order
to operate the locomotives directly from this system the latter

making contact with both
Close to the headings and near the shafts the

are equipped with a double trolley

outside wires.
10.

Fir,.

— MOTOR-HRIVEN

COMPRESSOR AT

E..\ST

RTVER

SHAFT OF

PENNSYLVANIA TUNNEL.
Ordinarily sufficient ventilation

blasting.

is

provided by the ex-

haust from the compressed air apparatus in the tunnel and the
blower system is operated only after blasting or when humidity

and other weather conditions make

The

depth of

516

ft.

measured

to

has no lining or timbering.

it

necessary.

sunk through solid rock to a
the bottom of the lo-ft. sump, and
All lamp and motor wiring is car-

Thirty-third Street shaft

is

ried

down

loot

tracks with double crossovers

Two

the shaft in three 2-in. loricated pipes.

three-

run from the foot of the

shaft to the main tunnel a distance of about 50 ft., where they
connect with two main lines of the same gauge extending from
heading to heading and provided with numerous switches and

crossovers.

A

third

track

paralleling

these tracks

enables

:i

shovel to be removed daily from either heading to the other as

required to alternate with the drilling and blasting.
ular tunnel excavation

is

about

.30

ft.

wide and 20

ft.

The
high.

reg-

Tho
FIG.

12.

used

reel is

— KLKCTRIC

CRANKS UNLOADING SKIPS AT

in place of llie trolley.

The luimol

is

PIER.

lighted by in-

candescent lamps with arc lamps at imervals.

The

steel

skips in which the

muck

handloi! arc 01 special

is

magnitude of the work and a desire to prosecute il with the utnicist rapidity and mininuMn interference with street traflic and In work throughout the twentyfour hours of the day wilhont undue dislurb.-uice or noise, it
was decided to tr.insfcr the material directly from the tunnel
cars to wa.nons in the street for removal, without dumping from
the skip to the wagons, or by employing cages and diunp cars,
Double handling is thus
the methods commoidy employed.
avoided
For this purpose a quick diunping skip is used in connection with a special telpher hoisting and hamlling system. The

Owing

coiistructioiL

to the

ii-lphers are clectrir.illy
^l;ips

In hr

ilicnce

wagons

loaded

hnisted
lor

in

din-rtjy

rcm(i\;il

operated

anil the ('(piiptnent

enables the

the tunnel working in the usual manner,

in

to
a

the surl.ice

and delivered direct

The

single operation.

to

skip consists

Kapid

box of steel plate opening longitudinalthrough the middle, the two halves being hinged at the upper
rim at ))oth ends. Although the halves lend to remain closed
whether empty '>r loaded latches arc provided at both ends

blasts
with a clearance of about 35 ft.
1 he
i2r>-volt current carried to a point near the

the shaft to guard against accidental opening in case the skip

of a dividt d rectangular
Fir,.

II.— KLECTKIC MINK UKOMOTIVKS IN I'KNNSYLVANIA TUNNFI.,

tunnel

Transit
are

passes

under

Company

fired

with

the

subway

oi

tlir

InlcrborniiKh

ly

for

locking them

together

when

the

skip

is

being hoisted

in

K
Jaxuarv
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should strike the sides of the shaft. The telpher hoists are
designed for lifts of 125 feet to enable them to lift directly from
the tunnel level, and have a single-drum hoist driven by a 75hp G. E. series railway motor capable of raising the maximum
load at the rate of 200 ft. per minute. The telpher is driven
by a 15-hp reversible crane motor capable of giving the outfit
a traveling speed of 600 ft. per minute. The controllers for both

Simple Formula for the Relations Between
Deflection, Tension and Temperature in

motors are located in the operator's cab. The motors operate
from a 220-volt circuit supplied by the Xew York Edison Com-

THE

The Dodge Coal Storage

pany.

Wire

Spans.

By Harold Pexoer, Ph.D.
following closely approximate formulae give the relabetween the changes in deflection and tension in

tions

Co., of Philadelphia, furnished

wire spans due to changes of temperature, in terms of the

the telpher machines.

constants of the wire, length of span, wind pressure, weight of

At the dock at the foot of East 35th Street, the skips are
unloaded from the wagons and the contents dumped into scows

ice

to either side of the pier by two stiff-leg derricks equipped with 40-hp hoists operated by electric motors. The total
time required for dumping from the time the skip is lifted from
the wagon until it is replaced empty is seldom over 30 seconds.
The wagons approach the imloading derricks in regular order

in a

moored

and pass on and

in

located the

power

=

**D

power

direction of the resultant force at temperature

= length of span
Lo = length of wire
L = length of wire
I

Pol

=

Ko

K

As
ature

To and

D

it

and

will

much

larger load than

better speed.

The

when mules

is

possible with mules,

cost of installing electric haul-

however, when the
cost of erecting a stable and the great loss due to mules killed
in accidents are considered it is found that even the initial exage

is

greater than

penditure

is

are used

;

not greatly favorable to the use of the mules.

245 working days, the interest on the initial expenditure for
the mules and the cost of keeping and using them was $6,577.20
per year, or 1.79 cents per ton mined; as compared with

was used.

locomotive

-

is

much

years, while a

preferable to the mules.
life

of a mine mule

good locomotive should

pairs, about 25 years.

is

last,

It

is

to

ten

with occasional re-

(A-=

M

(I)

J

- Ko')

-f-

10' (To

- T)]

(la)

(20)

Hire:

= 4.4

to

[10' (A''

— AV)

-f 2

X

lo' (To

-

T)] (lb}

= 0.145 /A.

These expressions

(2&)
for the increase of temperature correspond-

The

expression for change in tension or change in deflection, for a
given change in temperature, involves the solution of a cubic
equation
tions, to

making numerical calculaand plot the corresponding
the form of a curve, from which the value of the

is,

it

;

therefore, simpler, in

choose various values for

T

values of / in
tension for the temperature in question can be taken; a simple

(formula 2) then gives the deflection.

The proof

of these equations follows

The approximate equations for a wire suspended from two
points are:

n

a

stated that

from seven

24

~\

-(To-D

ing to a given change in tension are comparatively simple.

or 1.26 cents per ton when the locomoThus from the standpoint of operating costs the

the average active

|_

I

^K'-Ko')-^-

t- to = 6.S {10*
D = 0.48 /A'.

total of $4,615 per year,

tive

tension

(2)

calculation

In a certain mine where one locomotive replaced 14 mules,
the output remaining as formerly at 367,500 tons per year of

maximum

respectively.

Copper Wire:

D

make

minimum temper-

mlK

=

issue of the Engineering

can haul a

that

tension occurs at

m'

to

Atuiiiinuin

and Mi)ting Journal contains
an article by Mr. W. F. Murray, showing the advantages to be
derived from substituting electric locomotives for mules in
mines. The chief advantage of the locomotive is due to the fact

under tension To.
under tension T.

8

t

A recent

t

may, therefore, be taken as

— = -\r
a

of Elec-

Locomotives.

to

pi

maximum

to

I

t

nel.

tric

temperature

For any Wire:

New York & Long Island Railroad Company.' We are indebted
to the New York Edison Company for the photographs of the

Mine Haulage by Means

temperature

at

=

and minimum temperature,

chief engineer of the East River division of the Pennsylvania,

Cost of

at

t'

rule, the

a
;

t.

in feet.

To

being supplied from the plant on Thirty-third Street. The contractors for the tunnel are the United Engineering & Contracting Companj', and the work is being directed by Alfred Xoble,

Pennsylvania tunnel and to H. R. Bailey, of the Degnon Contracting Company, for information regarding the Belmont tun-

/.

deflection of wire at center of span in feet in the

is

except that

in

at temperature

and two smaller compressors. The smallest cotnpressor is operated by a loo-hp motor and as it was difficult to secure a 200hp motor promptly for the larger compressor t\vo lOO-hp motors
were provided, both being belted to the same driving wheels,
one belt passing inside the other. The repair shop in the yard

the shaft house only provides for the telpher system, all

sq. in.

to.

at

contains a compressor like that at the Thirty-third Street plant

also correspond substantially with those described

I

at

The power house

equipped with a 5-hp motor. The telpher system at the East
River shafts is the same as that already described, differing only
in arrangement.
The Thirty-second Street shaft and tunnels

ft.

at

30 seconds to a minute, thus showing a large saving of time
and labor effected by single handling of material.
is

°

i

many cases they are released
The time required to take the skip from
shaft and deposit on the wagon varies from

In the yard adjacent to the river shafts

results

= coefficient of expansion of wire per F.
= modulus of elasticity (pounds— square inches).
square inches,
A = cross-section of wire
cross-section,
m = weight of
of wire
p = ratio of the resultant of weight of wire and sicet
and the wind pressure to the weight of wire.
center of span in pounds per square inch
To = tension
temperature
pounds per square inch
center of span
T = tension
a

in less than a minute.

plant for the tunnels driven from this point.

The

A/

of the unloading operation, while in
the bottom of the

allowable tension.

convenient shape for numerical calculations.

Let

the pier in i34 minutes including the time

oflf

maximum

on the wire, and

arrived at are not new;* the formulae given, however, are put

•

=

P

mP

sr

=

ml
(3)

8

Ste C. T. Hutchinson, Engineering iVews, Vol.

"D

4J,

p.

ijo,

i8»9.

the deflection in the direction of the resultant force: this coinThe vertical
cides with the vertical deflection only in case of no wind.
multiplied by the ratio of the sum of
deflection with wind is equal 10
the weight of wire and ice coating to the resultant of the weight of wire,
wcijtht of ice coating and the wind pressure.
is

D

1

;
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3.

=

L

(4)

/

4.
5.

Similarly,

the action of fuming sulphuric acid on mercury.
the action of sulphuric acid on mercurous nitrate.
the reduction of mercuric sulphate by mercury.

the reduction of mercuric sulphate by sulphurous acid.
the direct action of sulphuric acid, containing a small
percentage of nitric acid, on mercury (Lunge reaction).
7.

(4a)

I

8 and

The

between .length

relation

T

under tension
stressed

is

to length

(L)

(L')

10.

o£ wire

at zero

2.

By
By

6.

Lo=zl\

XLIX, No.

Vol.

at temperature t
temperature and un-

11.

Two

9.

By
By

electrolytic

samples obtained from Dr. Hulett.

digestion of "c.p." samples with hot

digesting

''c.p."

i

4 sulphuric acid.

:

samples with 1:4 sulphuric acid since

1904.

given by the equation

12.
13.

(5)

1

Same as 11 — other samples.
By digesting "c.p." samples

with

i

6 sulphuric acid since

:

October, 1905.
The electromotive

properties were tested by setting
one Clark and one Weston cell for each sample.
The remaining ingredients were, carefully purified, and
different samples of the same material were employed,
cells were always set up to test for any variation which

Siniilarlv.

up

at

least

L„

Combining the

=

+ —^1(1 +

L'ii

"'")

iSa)

four equations, there results

last

when
check
might

thus be produced.

Between three and four hundred cells have already been set
They are all of the H type, hermetically sealed and are com-

up.

pared under

hif"]hif]-i-+Tr^']h^]

baths

in

oil

constructed electrically-controlled

specially

which the temperature may be kept constant well

in

within .01° C.

hi-]
The second term
any

in

practical

[--]

of each of the factors in the above expression

case

is

hence, the
lo'" or less
be neglected, and the denom-

of the order

cross products of these terms

may

;

inator of the fraction may be considered unity.
assumptions and simplifying, we get

-

I

/„

==

r

m'

-I
a

L

Cells of the same type were compared at frequent intervals by
measuring the e.ni.f. of each cell in opposition to one selected
as a comparison standard, so that the results could readily be
expressed in terms of it or any combination of cells measured.
The values obtained from day to day generally agree to within
a few parts per million, and although most of the Weston cells
of the bureau are seven months old no tendency for a decrease
in e.m.f. as observed by Hulett has been found.
A small number of cells which showed high initial values have decreased, but
not below the mean of all the cells made with electrolytic mercurous sulphate. The same remark applies to samples made by
the various chemical methods employed.
In addition the ratio of Clarks to cadmiums was determined
from time to time, but the small ditTcrenccs observed amounting
to from two to three parts in loo.ooo, and which include errors
of temperature measurement and those due to defective insulation of the cells in the bath and between the individual coils
of the high-resistance potentiometer employed, indicate an apparent decrease of the Clarks or an increase of the Westons.
A considerable number of Weston cells recently set up have

-

(AT'

AV

)

-I

M

24

Making

—

(To

these

T)

(6)

]

Values of the Constants:
Copper.
9.6 X 10'

Coefficient of expansion

Modulus of elasticity
Weight per ft. X sq. in

The

X

16

Aluminiiiit.

12.8

10"

9

3.85

i

.

X
X

10'
10°

16

substitution of these values in the general equations

and (3) gives the formulae (la), (2a) and (16) and

The

(6)

(2ft).

Staniiard Cell.*

somewhat smaller values

of e.m.f. than those

By

DIKING

!•".

A,

Wolff and

C. E.

the past year considerable

work has been done

at

While much

ninains to
be done, considerable experimental material has been gathered
on the accuracy with which it is possible to reproduce these
standards. The results of this work are submitted in abstract
full details will, however, be given shortly in the Bulletin of
the Bureau of Standards.
cells.

still

were first directed to the •preparation of mcrcurnus
pulphate of imiform electromotive properties for which the followini; methods were employed
I. The eleclriilytic method, developed
in l<X)4 by one rif the
niithurfi and also independently by Carliart and llidetl.
In this
method the mcrcunnis sulphate is formed at a mercury anode
in sulphuric acid.
Thirty-eight samples were prepared witli
current densities ranging from less than o.
tn 'more than ij
amp. per .sq. dm., while the concenlralinn nf tin- sulphurif acicl
variirl from 20 lo 400 grams per liter.
The samples were made brlwfeen |(XJ4 ami 190^1 and two diffiTcnl forms of apparatun were employed.
3. Hy the recryslallizalion of "c.p." samples purchased from
various manufacturers, from strong sulphuric acid.
Kfforts
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the iJureau of Standards to obtain data to serve as the
basis of spccificatiiins for the construction of both

Weston and Clark standard
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the difference does not exceed 10 microvolts.
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sulphate

llic
is

mean

taken as

llio

cells set

The

e.ni.f

uf

up for

stiulyiiiK the iiiniienoc

difTeretiees are
all

a .standard

the cells
cif

expn-ssnl

made

r<f('renee.

with

t

in ttiieroIci

Imlytic

January

i_>.

ELECTRICAL WORLD

1907.

Clark and Weston cells have been exchanged with Prof.
Hulett and very recently with Prof. Carhart and Prof. Guthe.
In addition four electrolytic Weston cells made at Cornell Uni-

Mr. Wold have been compared at the bureau. The
of these comparisons are given below in terms of the

versity by
results

means

of the bureau cells.

^Weston

Cells-^

Mean

,

Clark

in

Cell.

Microvolts.

_

Prof. Hulett

A^

"

--^Ea

W
Prof.

Mr.

Carhart

No.
No.
No.
No.

"

^j

^

+45

+27

ence in
Microvolts.

—15

H,

+

His

S

40

Xo. 5
No. 8

WoM

])

*

O4

Cells
v
Differ-

Mean

Differ-

ence

Cell.

24
27
20
21

+1

C;

00

-f 4

—9
—
— JO
—24
15

lOI

Sustained Electrical Oscillations.

An

is

denser, and

to

confidently expected that as excellent agree-

ment can be reached by
followed, as

is

all

when

the

same

specifications

A

study has also been made on the electromotive differences of
sulphate obtained from various makers or made directly from the "c.p." metal. Twenty cells set up with
clear and
cloudy crystals, obtained by the recrystallization of 8 samples,
from acid, neutral and basic solutions show an average devia-

cadmium

from the mean of
of +28 and —26.
tion

all

of

±o

When
FIG.

I.

— APp.\R..\TUS

FOR PRODUCING susTAINED OSCILLATIONS.

are

here shown.

microvolts and with a range

Further work is in progress on the remaining materials and
on other factors which might influence the e.m.f. that is, the
;

of grain, depth of paste, influence of diflfusion, influence
of added impurities and a careful determination of the temperature coefficients will be made.
size

The main conclusions to be drawn are that, since samples
of mercurous sulphate of uniform electromotive properties can
be made by a number of different methods, and, since the remaining materials used in the construction of standard cells

the

field

For simplicity
are shown

coils

anodes.

some

difference in the specifications employed.
Samples of the various materials will, therefore, be e.xchanged
to determine the cause of difference with other
investigators in

illustration

perpendicular to that in which the anodes are located, so that the magnetic flux
will be perpendicular to the plane of the

of mercurous sulphate shows that the differences are
probably
not due to a difference between the mercurous sulphate used,
but rather to some difference in the other materials or

is

deflecting field coils are

with their axes in the plane of the anodes,
while in practice they are placed in a plane

While the direct comparison of cells made by Prof. Hulett
with those made at the bureau shows a discrepancy of from
25
to 45 microvolts, cells made by the authors with sample
No. 9

it

two

shunted across the anodes.
of

and

vapor converters to

disclosed in two patents recently issued

to Mr. Frederick K. Vreeland.
In order to be able to feed
energy into the circuit constantly or at intervals in synchronism with the oscillations so as to supply that lost in radiation
and otherwise, the inventor employs the effect of a magnetic
field upon sensitive gaps formed by current passing through a
mercury vapor tube. In the accompanying diagram, which illustrates one of the arrangements proposed, the mercury vapor
tube has two anodes and a single mercury cathode, a source
of direct current being connected from the cathode to the
anodes by two branches containing a con-

Approaching normal value.

this field,

of mercury

interesting application

wireless telegraphy

the apparatus

started the cur-

is

rent tends to divide equally between the

two parallel paths, but there is always
some variation in the distribution due to
Variable inequalities in the conductivities

of the

when

a

tions

are sufficient to start

mercury vapor tube

two

paths.

This

is

especially true

These irregular fluctuathe oscillations, after which they
is

used.

give place to the periodic fluctuations controlled by the alternating field. When the magnetic field deflects the current in the
tube,

from one anode

to the other, the tendency

is

for the cur-

rent in both branches to pass wholly or largely through the
tube from the latter anode to the cathode, due to the fact that
the path through the tube from the former anode to the cathode
is interrupted or increased in resistance by the deflection of
the current toward the other anode.

any change
in

the current

in

from

left

FIGS. 2

AND

circuit

As

the inductances oppose

passing through them, this results
the branch flowing through the oscillating

in the current

to

right,

including both

field

coils,

thereby

can be obtained in an exceedingly pure state, Clark and Weston
standard cells are reproducible to within two or three parts
in

100,000, that

when

up with proper materials they reach
within a few days, and the e.m.f.
of the Weston cell can be depended on as constant well within
the above limits for at least six months.
.\nother conclusion that might be drawn is that the standard
a

permanent value of

set

e.m.f.

has a marked superiority, both in ease and accuracy of
reproduction over the silver coulombmeter as a fundamental
electrical standard, particularly as the results obtainable with

cell

the latter can be preserved only by the aid of a standard current
balance, or the combination of a standard resistance and a
standard cell, both of which must be assumed constant between

coulombmeter measurements.
With materials at hand, and if necessary these could be pro-

silver

cured by investigators from the various Natural Physical Laboratories, a number of cells can very readily be set up in far
less time than that required for a coulombmeter measurement,
and with a greater certainty of reproducing the volt than is
possible by the

coulombmeter

arid

standard resistance, both of

which are subject to error.
Moreover, the choice of the standard cell and the standard
resistance as fimdamcntal standard is the most logical as practically all voltage and current measurements of precision are
made by the potentiometer method, and thus directly in terms
of the standard cell or the combination of a standard cell and
a

standard renistance.

3.

— APPARATUS

FOR UTILIZING SUST.\INED

OSCILLATIONS.

producing a field which
one anode to the other.

still

further deflects the current from

When

is charged to the
checked and reversed, thereby producing a field in the opposite direction which deflects
the current in the tube, so that the idle anode becomes active.
In this way energy is supplied to the oscillating circuit in synchronism with the oscillations. The frequency of these oscillations is dependent upon the constants of the oscillating circuit

requisite potential, this current

the condenser

is

and may be changed by changing such constants.
Sustained oscillations are desirable especially in wireless telegraphy or telephony. A simple arrangement for wireless telegraphy is shown in Fig. 2. The oscillating circuit includes the
primary of a step-up transformer, whose secondary is connected
in series with the antenna circuit, which is suitably tune<I with
respect to the primary circuit. The raiiiation is niado inlorntit-

means of
key which short-circuits the primary of the step-up trans-

tent at will for the purpose of producing signals by
a

•
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former, and thus annuls its action on the antenna circuit. For
wireless telephony use is made of the arrangement shown in
Fig. 3, in which the working oscillating circuit is separate from
the oscillating circuit which excites the

The inductance

Vol.
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of the entire engineering field would be
a fact that there exists scarcely one powerplant engineer who is at all familiar with refrigerating enginto

come a review

necessary.

It

is

power production in very many cases the power is utilized in
the trolley and lighting service and under these circumstances

That these two subjects are bound to come into
and closer connection is a foregone conclusion. The
developments in mechanical refrigeration of the last few years
are such that this extension into power plant production seems
to have scarcely commenced and it seems desirable that powerplant engineers should become more familiar with the outlook from a refrigerating point of view.
In order to do this we must look at mechanical refrigeration
from a broad aspect. There exist to-day two forms of efficient refrigerating machines; both utilize the boiling of ammonia to produce the refrigeration. The compression plant,
however, utilized a compressor and a water cooler to produce
An absorption machine utilizes the abthe liquid ammonia.
sorptive power of water for ammonia gas, and the loss of this
power with rise in temperature, to produce the same result.
Now in actual practice the compressor is superior in efficiency
for small units.
In large units the absorption machine far
surpasses the compression machine in almost every respect. Ice
can be manufactured at less than 50 cents a ton by the absorption machine and an equivalent refrigeration produced at
a much less cost. The compression machine ranges somewhat
higher but in small units is superior from a first cost point of
view.
The efficiency of both types of machinery, however, depend largely on the kind of refrigeration required, whether
mild or extreme refrigeration is the object sought. The compression machine loses rapidly in efficiency with a diminution
in the temperature required, whereas an absorption machine

the load on the plant

remains practically constant with regard to

field.

is

primary of a step-up transformer, whose secondary is in the antenna circuit. The tertiary of the transformer
is closed by a carbon telephone transmitter having a sufficient
utilized as the

current-earn, ing capacity to answer the purpose.

Power Production.

Refrigeration and

THE

fact that mechanical refrigeration is sometimes produced in large power plants as a by-product resulting
from certain limitations in the utilization of the power
well known to most engineers.
The extent to which
is
this process is an efficient one and the possibilities of its further extension are not as commonly known. In fact the reasons by which mechanical refrigeration becomes practical and
desirable under these circumstances and the extent to which
these reasons operate are still more unfamiliar. The problem
of power production is generally treated by engineers familiar with this work only and the limitations of refrigeration
and its possible future development with the resulting influence on this work is practically unknown.
That refrigeration is an extremely convenient and efficient
method of utilizing power that would otherwise go to waste
is true, but the extent to which this movement is likely to continue and its limitations are absolutely unknown.
Now in

extremely variable with a large peak
While in some few cases storage batteries are installed for charging at times of light line
is

morning and afternoon.

in the

and to-day steam units are inpeak of the load permanently, which means that during the remainder of the time the
engines are working at a less than maximum efficiency or a
large amount of power is being wasted.
The utilization of
this excess power has been attempted in a number of ways.
Special rates were offered to consumers of this intermittent
power with the proviso that their consumption should be intermittent.
Often this condition was absent, however, and
the contract was made on the assumption that the load whatever it was could be taken care of somehow.
As a result
the number of small power consumers using electricity in this
field has rapidly increased.
Mechanical refrigeration has been
rendered practical and efficient in a number of small refrigerator plants by this development, and the development of the
compression machine in refrigeration on this account has been
these

load,

are

exceptional

stalled sufficient to take care of the

much extended.
a

Refrigeration

small

these

in

very favorable aspect to this development.

able of utilizing

power

units

presents

They

are cap-

and storing sufficient refrigeration in their pipes at this time to tide them over the
inactive period. Thus the small power consumer in refrigeration
holds a most advantageous position in regard to power consumplifin ;ind the development of excess power in some plants.
This represents the development to the extent to which it
has progressed in many power plants.
Still others have installed

a

refrigerating

power plant and

at intervals

plant

utilize

to

excess

run

in

conjunction with the

power

when

available,

and

thus they operate in addition an ice factory or cold storage
plant, which has often proved very profitable.
The ability to
tide over long periods of inactivity is one of the most remarkable features of mechanical refri({cration and makes it especially

adaptable

in

this

field.

My

the

use of large

brine

whenever available, can be transformed into refrigeration and as such stored in the brine,
which ran be then utilized whenever wanted within certain
limitations.
This brine storage tank in refriReration takes
Storage

tanks

the place of

docs

the

the

energy,

storage battery in the power plants ,ind

it

an infinitely more efficient manner.
Now in order to sec the extent to which this development is
likely to progress and the extent to whieh changes are likely
it

in

eering.

closer

Power

this factor.

when it has utilized refrigeration at all,
has almost in every case installed the compression system. The
reason for this is that it utilized excess power.
The power
plant design

was produced by engines and dynamos and its utilization was
best available by means of a motor running the compressor.
This could be turned on or off whenever desired and the only
change from an ordinary refrigerating plant of this type was
the utilization of an abnormally

The

fact of the

matter

is

large brine

that the absorption

storage tank.

machine has been

developed lo such an extent that a machine can be operated today from the exhaust of a corresponding compression plant of

some authorities put its capacity under these
conditions at almost twice this value. Formerly the absorption
equal capacity, and

plant could only utilize fairly high pressure steam and
inefficient

total

of

lack

was very

operation owing to faulty designing and almost

in

knowledge of Ihe

essential

physical

constants

required in regard to the relations existing between water and

ammonia gas

at various temperatures and pressures.
Since
has been practically within the last decade, the
absorption machine, which was forfnerly a rather disreputable

then,

and

member
extent

it

engineering

in

that

its

circles,

superiority

is

has been developed to such an

now

recognized.

The

ability

exhaust steam is one of its most important features.
Whereas a compression plant with compound condensing
engines has a certain efficiency, an absorption ninchine utilizing
the same steam has an efficiency almost 50 per cent superior;
and a combined machine of the same capacity— the compression machine exhausting into and operating the absorption part
by exhaust steam— has a capacity almost double the original
plant.
The absorption machine ratmot utilize liiKh pressure
super-heated steam efficicnily
It
utilizes the lalciil lic.il of
steam and this varies with the temperature so that the quantity of heat in high pressure superheated steam is only slightly
greater than that in ordinary steam. Thus we come to the posto utilize

sibility
in

<if

Ihe elimination of Ihe

refrinerallnn

production

and

compound
Ihe

best

con<lensing engine
developiiienl

from

an efficiency point of view by the utilization of simple engines
driving a compression plant and the further utilization of the

exhaust steam from these in an absorption plant.
This has
been proved in actual practice to he nearly 100 per cent superior in refrigeration pnulueeil to a compression plant of the

same rated capacity with compound condensing engines.
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Rectifier tor Electric Locomotives.

On

page 927 of our issue for November 10 a brief account
of a -system of electric traction proposed by MM.
Auvert and Ferrand, engineers of tlie Paris-Lyons-Mediter-

was given

which the current supplied is alternating,
while direct-current motors are used for driving the locomotive.
The locomotive is equipped with a special form of "regulating
rectifier" which receives alternating current at constant voltage
and delivers direct current at a voltage which can be varied at

Tanean Railway,

103

brushes from 180° to zero. In practical operation the voltage
impressed upon the direct-current motors is varied throughout
the required range by shifting the brushes on the rectifier; on

account of this characteristic of the machine

name

the

has been given

it

"regulating rectifier."

intended for railway use the machine differs in minor

.'Vs

in

from the simple bi-polar model described above. Fig. 3,
a diagram of the electri* circuits of a rectifier equip-

details

which

is

The
will according to the demands of the driving motors.
novel feature of the system resides in the "regulating rectifier,"
the mechanical construction and electrical characteristics of
which are discussed below.
Fig.

I

gives a schematic representation of the circuits of the

reduced to a two-pole model. The commutator is
large conducting segments which are connected directly to the alternating-current slip rings and between
which are joined the two parts of the rectifier winding, in addition to numerous small conducting segments tapped to the
rectifier windings at regular intervals.
The two pairs of the
rectifier winding surround a continuous magnetic circuit, shown
in the illustrations as being similar to a Gramme ring, but the
parts are so arranged that current which passes from one large
•commutator segment to the other flows in such a way as to
produce two magnetomotive forces in series in the magnetic
ring.
Thus when an alternating e.m.f. is impressed between
the two slip rings, the windings and the magnetic circuit act
in every respect like the primary winding and core of an alter""rectifier"

made up of two

nating-current transformer, or, as the equipment

is

used, as the

winding of an auto-transformer. The small commutator
segments serve as the contact devices for taps from the auto-

•single

FIC.

I.

— DIAGRAM

transformer.

Two

brushes are arranged to bear continuously

be apparent from a study of Fig. i that with the two
diametrically opposite each other the instan-

brushes placed

taneous value of the c m.f. between them will depend upon their
mechanical position with reference to the terminal pieces of
the auto-transformer,

and upon the value of the e.m.f impressed

Ijetwcen the terminals.

If

when

the alternating e.m.f. has

ma.\imum value the synchronously rotating element

is

in

its

the

position to cause each brush to be in the center of a terminal
piece, then the time:value of the e.m.f. between the brushes will
be similar to the heavy curve of Fig. 2, provided the alternating

has a tinie-valnc similar to the dotted curve. Thus the
is unidirectional but fluctuates in value from a
certain maximum to zero twice during each cycle of the altere.m.f.

<lelivcred e.m.f.

nating e.m.f.

A

little

inuni tn

7.crct,

further consideration

v.'ill

show

that the

be given any value desired from the maxiby decreasing the arc of separation between the

<lclivered e.m.f. can

OF IMPRESSED

AXD DELIVERED ELECTROMOTIVE

ment designed for railway work, shows

that the high-potential

two step-down transformers whose secondaries are connected to the slip rings of

alternating current

two
in

is

fed in parallel to

distinct rectifiers, the delivery circuits of

series.

The

which are joined

series connection of the delivery sides

of the

on account of the fact that each machine
a lower than at a higher e.m.f., and the e.m.f.

rectifiers is desirable

operates better at
necessary for traction

FIG.

the supply current completes the essential details of the rectifier.
will

— REL.\TI0X

FORCES.

OF TWO-POLE MODEL OF RECTIFIER.

upon the commutator, which as noted above is formed of the
two terminal pieces and the intermediate contacts of the autotransformer. The addition of means for driving the commutator
and auto-transformer in synchronism with the alternations of
It

FIG. 2.

is

greater than the value that can con-

3.— INTERCONNECTIONS OF ELEMENTS OF

veniently be obtained from one

rectifier.

It

RECTIFIER,

will be seen

from

provided with two commutators and
windings. This construcauto-transformer
sets
of
two distinct
tion has been adopted for mechanical symmetry, and in order
Fig. 3 that each rectifier

is

The two
that the core material may be economically utilized.
auto-transformer windings can be arranged for series connection, although the arrangement is somewhat simpler when they
are connected in parallel, as shown in Fig. 3.
A plan view of two "regulating rectifiers" directly geared
to a synchronous motor is given in Fig. 4, while a longitudinal
sectional elevation of one of the rectifiers

is

shown

in Fig.

5.

be noted that the revolving element of each rectifier
resembles somewhat the armature of a rotary converter except
that it is provided with two commutators. .'\ striking difference
It

will

mechanical details is found, however, in the fact that there
no part to correspond to the field structure of the rotary,
and the machines arc essentially difTerent electrically in that
there is no transformation of electrical into mochanical power
and the rectifier proper is incapable of maintaining itself in
motion. The synchronous motor serves tncrely to revolve the
size.
rectifier at synchronous speed, and it is relatively small in
The rectifiers shown in Fig. 4 have a combined direct-current
in
is
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capacity of 400 k\v at 235 volts, the alternating

upon each

e.ni.f.

impressed

Vol.

High-Tension Insulators

being 155 volts, the efficiency at full load
being 51 per cent. By shifting the brushes the e.ni.f. can be

XLIX, Ko.

2.

for Railways.

rectifier

The Vereinigte Isolatorenwerke

Actiengesellschaft, of Berlin-

Pankow, Germany, whose pioneer work in high-tension insulation was described in the July 14, 1906, issue of this paper, has
just brought out a line of insulators for high-potential railway

They are made under the Kleinsteuber patents. The
metal cap in these insulators is distinct from tlie bell, which is
service.

made

of insulating material, and is molded into a threaded ring
which screws into the cap. This construction allows a long
distance between the cap and the insulated bolt and reduces

FIG.

I.

FIG.

4.

— PLAX

It

stated

is

is

bolt

and the

The lower end

a disc of insulating material.

of the bolt varies in form according to the type of suspension

VIEW OF RECTIFIER.

varied from 20 to 280 volts with a constant supply pressure of
165 volts.

USED ON TANGENTS.

Between the head of the insulator

surface leakage.

metal cap there

— INSULATOR

that the

commutation

is

excelKnt at

adopted for the wire. Fig. i shows an insulator used on tangent
and Fig. 2 one for curves. The insulation of the trolley wire
from the line insulator suspension is really double first, because
;

the insulator bolt

because the bolt

is
is

molded in insulating material, and second,
also surrounded by a housing of insulating

material.

During a dry test of the insulator shown in Fig,
no arc
between the trolley wire and suspension took place until the
e.m.f. was from 48,000 to 50.000 volts at 50 cycles; and in an
artificial rain there was no arc until the potential exceeded
i

f

i

^-

^

1

"

.Imo

.

-lOT^

TIC. 5.

1,500 amp.,

—LONGITUDINAL

._

SECTION OF

Z

RFXTTIFIER.

and that loads of 2,100 amp. have been carried with-

out difRciiIty.
The locomotive to utilize this rectifier is now
being built for the Paris-Lyons- Mediterranean Railway by the
Aliolh KIcclric Company, of Paris,
FIG. 2.

Arc

I/ainp ("arhon.

20,000 volts.

showed

When

— INSl'I.ATOK

rsKli

UN

1

UUVES.

tested for mechanical strength the insulators

nated carbon for arc lamps used for plmtographic purposes.
The inventor .-idd* In carbon about our half to one per cent
by weight of a mixture of e(|ual parts of yttrium nitrate and

were capable of withstanding a vertical pidl
of 2,500 kg. (5,500 lb.) without any deformation ollu r than a
light bending of the suspension arms.
After this lest the insulator was subjected to 20,0<X) volts for half an hour, yet no
electrical defects were discovered.
When insulators are to be used on inst.illalions of from ij.ooo

lead nitrate.

to

A

I'liitcd

Stales

KufTcralh, of

issued Jamiary

palciil

Bcucl.

Germany,

relates

1007, to August
form nf impreg-

i,

in

a

claimed that while these carbpin do not difto humriosily and current consumption. Ihcy are considerably superior with reference to
their arluiic power.
Carbon* )ireparcd in the maimer defer

scribed

and the
\%

It

ii

from others with respect

above burn
light

<|uietly

obtained

without

from ihcm

stated that the aclinic intensity,

of the intensity of

light,

is

a

production

the
ii

rich

which

in

violet

of
rays.

slag,
It

independent
funrtion of the atomic weight.
i«

f|uite

that they

15,000

from
wire

I

is

volts

they

.ire

bolted

insulators ;nid the trolley insidntor

suspension

is

lo.rxio volts

sunicient.

is

Ii'

enil

or

lirackel

llie

in.

5

ft.)

is

cross

arm

A

span

apart.

of the bolts of ihe miIc

Imng from

its

therefore flexible, hut the insulation

since each insulator in itself

under

In

meter to I'j nu-ler ^^ ft. .1
then connected to the lower

doubly insulated,

center,
is

l-'or

Ilic

(|u.Mliu|iIr.

potentials

an arr.ingeineiit less elaborate than this

is.

January

12,
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Similar construction

is

sulator to hold the curve

used for curves, except that the inis so constructed that it cannot slide

This method may also be used for catenary
construction, in which event the lower end of the trolley insulator bolt is furnished with a clamp for the messenger cable,
and the trolley wire is then suspended in the usual manner.
To prevent the trolley wire from getting out of position at
curves, the hanger wire is replaced by a piece of pipe, the lower
on the span wire.

105

loop at the turn of the magnet holds the stem of the transmitter
case so that this latter

swivel

member

is

In the

bent at right angles to

With a wall set this loop is secured to a
attached to the back board, and so placed that

assigned both these patents.
\\'.

I

shows a

sectional view of a transmitter patented by

Fahrenfeld, of Rochester, N. Y., his patent being assigned

Simplex Telephone Manufacturing Company.

almost a reversion to

end of .which

U

arm.

to the

— HINGED

fastened in position.

permanent receiver magnet serves as a receiver supporting
The Wire & Telephone Company of .America has been'

the

Fig.

3.

be

normal plane.

its

F.

FIG.

may

second adaptation the loop of the

HAXGER SUPPORT.
FIG.

I.

first principles.

The

This

is

electrodes are saw--

— FAHRE.VFELD TRANSMITTER.

connected by a guy wire -and strain insulators
to the insulator on the outer side of the curve.

toothed to give a large surface and a

Fig. 3 shows a construction for catenary lines having a trolley
voltage of from 1,000 to 5.000 volts, where only one insulator
is needed.
In this case the insulator can be attached directly to
the bracket or cross arm.
The clamp for the messenger wire

same companj' has been granted
Babcock, of Rochester, for a portable set. The receiver
of the watch case type is surrounded by a spring, the ends of

is

is

on the lower end of the insulator

is

not necessary to have a flexible suspension for the trolley
as the connection of the latter to the catenary is such

In this instance

bolt.

it

wire,

that bow-type current collectors will have

no

difficulty in

main-

taining contact.

The novelty

A

Telephone

Patents.

felt

packing ring

is

used.

of construction.

patent assigned to the

to G.

which project to form an open circular band in which the transThe transmitter
mitter may be clamped when not in use.
mouthpiece is made like a pocket drinking cup and when collapsed the whole set is very compact. The cords from the set
The circuit
lead to a pocket battery and fanip signal case.
control lies in a switch within the receiver case, but operated by
a projecting button so placed as to b« clamped in when the
transmitter

New

lies in details

is

in its holder.

shows

in section a receiver patented by L. Steinberger,
York. The spherical cavity equally divided by the
diaphragm and the singular ear piece are certainly novelties.

Fig. 2

New

of

.M.^CHINE RIXGIXG DEVICE.

For some parts of telephone service

it is the utmost advantage
reduce the responsibility of the operator as much as possible.
In accomplishing this a most important step is the introduction
of machine ringing whereby, having once depressed the ringing
key on a connection, the responsibility of the operator ceases,
ringing being automatically accomplished at regular intervals.

to

Of course

must automatically discontinue the ring,
been done by leading the ringing current
supply through afi electromagnetic trip.
For certain kinds of
selective ringing such an arrangement will not work because
and

a response

this has usually

of the disturbing effect of the inductance of the trip
is

Mr.

thermic control.
inductive coil

in

control the trip.

To

harmonic selective systems.

particularly so with

this difficulty

W. W. Dean,

coil.

This

obviate

of Elyria, Ohio, has adapted a

thermostat under the influence of a nonthe ringing circuit serves by indirect means to

One

action with the valve

means suggested

of these

moved by

the thermostat.

Dean

Electric

pneumatic
Mr. Dean has

is

a

Company.

SUn-ST.XTION! EQUII'MENT.

C.

IG.

2.

— STEINUFRCER

RECEIVER.

The inventor claims a peculiar augmentation of the volume of
sound produced due to this design. However, all early experiments and almost universal practice have indicated the flat air
film as essential to clearness.

.\

obtained a patent assigned to the

S.

I

Houghtim and

F.

M.

.\

telephone set with a novel receiver forms the subject of a

patent granted to S.

J.

Post, of

Birmingham, England.

receivers are used, connected together by a largo

bow

Two
spring

To use the
of a size to span the head with slight pressure.
receivers one is placed at either car and hooks similar to those
of a pair of spectacles are looped over the ears to hold the re-

Potter. Jr., of Syracuse, N. Y.,

ceivers up in place.

in

T. P. Jordan, of Dallas, Texas, has devoted his attention to a
This comprises a special drop with its operating
coil in parallel with the bell and a restoring coil controlled by

instrument.

a switch.

arc responsible for two adaptations of a receiver with a long
specially

shaped

U

magnet.

The

first

is

a

hand microphone

which the receiver magnet extends the entire length of the
The parallel limbs form a foundation for the handle
grip and afforil a space between llu-ni for the hand switch. A

station signal,

Two

patents have been granted for sound confiners for trans-

:
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The basic principle in each is a screen surrounding the
regular mouthpiece and fitting against the face in a position
not to disturb the lips. The adaptations are very different, one
providing for sanitary reasons a distance between lips ;iiid

side of the line

mouthpiece to prevent contact.

essary switches.

mitters.

This is the invention of E.
Stempel, of San Francisco, while the other is patented by J. G.
Kitchell. of Xew York City.

X. M. Holland has invented a manually-operated call meter
system with the registering device at the subscriber's premises.
conditions require that the user have the right

latter may be omitted alaccomplish this result the
circuits are led through the call apparatus and are here nor>
mally open. A shunt is, however, provided around this open
through a thermostatic relay. In making a call the shunt is
used, but when sufficient time has been used to place the call
the relay is heated and opens the shunt, whereupon the station

to call in without registering,

together

if

the connection

which

To

fails.

transmitter becomes cut out until the register

is

pushed.

.'\UTOMATIC EXCH.^NGE CIRCUIT.

has been found where an automatic exchange has trunks

It

manual exchange that special provision should be made
back the manual operator. This is ordinarily impossible as the earlier response has made the trunk show busy
on the automatic and it cannot be reached with an operator
plugged in a distant end. Where there is more than one trunk
to

a

for calling

may

the operator

busy, but this

is

arrangement of

be called up again over the

cumbersome.

2.

in sections, the breaks being at the station,
normally continuous. It is necessary for the
central to build up the line when any station is required, electromagnets being provided at" each station to actuate the nec-

while the other

is

is

SVVITCHEO.'^RD

With

IMPROVEMENTS.

the subdivision of large exchanges in densely populated

matter of trunking between branches becomes the
most important feature of operating, representing by far the
greatest proportion of the business.
For such service practice
everywhere has settled upon the one-way trunk manipulated
by a switching or B operator in response to requests over a
calling circuit and to the indications of lamp signals.
H. L.
Reber, of St. Louis, Mo., has found difficulty where the traffic
is such as to require more than one calling circuit between two
districts the

C.\LL METER.

The operating

XLIX, No.

Vol.

first

trunk not

A. M. Bullard has patented an
by a special key by which the

circuit controlled

This difficulty is the equal distribution of the load between the circuits, the personal equation completely upsetting
He proposes that each connection to a
the law of chance.
calling circuit by any operator shall set a signal in front of
every other operator having access, to indicate the busy condition.
At first sight this seems satisfactory. However, the actual
communications over the call circuit are so brief that for any
efficiency many times more than one operator should be on the
circuit awaiting turn.
It is only when the numb-cr of waiting

points.

operators

too large that real difficulty arises.

is

G. M. T. Piltz, of Stockhojm, Sweden, has invented a twowire switchboard circuit system in which the novelty lies in the

and cut-off relays. The cut-off relay cuts off the line signal
and cuts in the line relay so that this latter becomes effective
as one of the necessary battery feed retardation coils.
line

manual exchange at will.
Western Electric Company.

calling station rnay ring the distant

The

patent has been assigned to the
C.\Lr;

An operating system in which the work is distributed
according to function among several classes of operators has
been patented by J. A. Aven, of Stockholm, Sweden. The system contemplates switching operators at annunciator boards,
who extend
These

calls

to

Letter to the Editors.

DISTRIBUTING SYSTEM.

answering operators by direct extension.
over

latter then pass the details of the call

a

circuit to

Wireless Telegraphy.
To

thr Editors of E'ccli-icalrWorhl

Sirs:

— Is

raphy,"

not

irrational

should

signify

it

etc..

front of a multiple of both lines

than something that

and trunks and thus can put up any desired connection. The
system includes a complete arrangement of lamp signals to indicate what operators are busy at any particular instant.

signal transmission?

connecting operators

who

sit in

mobile before

it

A

SYSTEM,

upon

lock-out party line on the dissected line principle has been

by H. J Roberts, of F.vansfon,

patont'-d

In this system one

111

The

in

case

name

the

similar

If

rational

teleg-

rather

(wire")

connection with this means of
is

similar to that of the auto-

it was spoken of
mention wireless
the operation of the telegraph is dependent

came

when

into popular use.

why not

ether,

"wireless

not used

is

Why

frequently as the "horseless" carriage.

or horseless?
r-.XRTY-LINE

used

is

that

what

call

it

the

telegraph

ether

nr

apply

a

designation?

Spokane. Wash.

K

Robert

Howard.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamo*, Motor* and Transformer*.
ilicir

of the best and most heavily graphitizcd carbon, and possibly

and J.i:f;rtoj(NK. — he conclusion of
paper on some phenomena of commutation. The authors

C(/;)i/(;M*a/i((ii.— iJAir.iv

ilisriiss

(

I

and the influence
motor with coinmutating poles and
with the determination of the current in the segment

the distribution of Ihc magnetic field

of circulating currents in a
ilii-n
•

dc.nl

inder the

'"'•r

'

lirusli,

e

actual mcasureuients l/cing

result is that the current dcnirity

made by

the au-

under the brush

by the circumferential size of the brush. The
whole line current passes through the leading segment, even
lli'iugl) tb'- larger portion of the brush is touching the segment
behind.
Kxcessivc brush ratio serves no useful purpose and
ilicrc is a strong rase against low rurrenf density, because the
.inticipntrd decrease in the c.m.f. will not be obtained while
the idle part of the brush is merely wasting power in friction

I

bull

,in>l

,;ficclcd

may

also be the seat of heavy circulating currents.

leading edge of the brush

is

really

inipnrlant part

the

The
from

the current-carrying point of view and ihr trailing edge should

be reduced to

its

narrowest

limits.

The

leading half shoidd be

sometimes used would be still better.
however, should have a nuich higher resistance, preferably obeying Ohm's law as nearly as possible. The
author emphasizes that the brush has far more power to comI. mil.
/"A-,., Denuitate a curretil than i^ i;eiKT,iII\ believed
the metallic impregnations

The

trailing half,

cember

21.

—

Single-Phase Machines. Sumec— .X theoretical p.iix r on the
armature reaction in single-phase generators.— y;7iA'. » Masch..

December g.
Measuring

Tcmfcialure

liise- A.wvv.

— .^n

article

on

the

temperature in the windings of
dynaiuii-eleelric machinery with notes mi the rules of the na-

meas\irement of the
tional

rise

of

American, German and French

siibjccl.— /.7M(/M.t/ri('.t Ulec.,

Losses

in

Aimalures.

eleclric.il societies 011 this

November

— Pm-ss. — A

25.

nialbeui.iliial article

on the

distribution of the losses in the iron .iml mi

llie

heat in and rise in Icmperatiire in anii.ilurc'-

l.'licliiirage Etec.,

December

1;.

production of

—

—
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Janiiaky

12,

Sflecfk'c

Lamps and Lighting.
Radiation in Incandescent Lamyi.— Franklix.—

Some

igo;

notes on the

whether

new

high-efficiency lamps

selective radiation

is

and the question

eitective in the same.

points out that "the idea of selective radiation

is

The author
profoundly

modified in most illuminants and made to depart widely from
that form of the idea which is based upon thermodynamics,
where the idea grows out of the necessarily complementary
substance nearly in thermal equilibrium) of
The author distinand reflection."

character

(in

emission,

transparency

a

guishes selective excitation and selective

radiation.

Selective

when energy is imparted to
a substance it may spread out very slowly among the various
possible modes of molecular motion and if the substance is
excitation

due

is

to the fact that

must be a very
wide departure from black body radiation because of the wide
and persistent departure of the substance from thermal equilibrium. The extent to which the radiation from a selectively
excited substance departs from black body radiation or rather
from its own characteristic normal emission (when it is nearly
depends greatly upon the speed at
in thermal equilibrium 1
which the energy of a given mode of molecular motion spreads
out into all the possible modes, and we have evidence that this
speed of spreading is very slow even in many solid and liquid
losing energy continuously by radiation there

When

energy is imparted to a glowing substance
by the electric curreijt, whether the substance be solid or liquid.
or gas, we have in all probability a strongly marked case of
"The upshot of this whole matter is that
selective excitation.
in the solution of the important problem of the efficient production of light we are not constrained by the thermodynamic laws
of radiation, and not to a very great degree dependent upon
selective radiation properly so called, but we are left free in the
substances.

field

of unlimited possibilities of selective excitation."

December

Science,

21.

—

Carbon, Osmium and Tantalum Lamfis.
account of measurements in which the author first

Experiments on
Morris.

— An

when

tested the effect of variation of voltage

the lamps were

107

power is only ^yi per cent for osmium lamps and 45^ per cent
for tanUlum lamps. Fig. i shows the relation of resistance to
voltage for various filaments, while the ratio of hot resistance
for the
to cold resistance is p. 56 for the carbon filament, 6.3

tantalum filament and 7.9 for the osmium filament. On this
account metallic filament lamps will have a decided effect on a
machine running on a lighting load. If for any reason the pressure fails and the whole load is switched on again at full voltage
(the normal current being, say, too amp.), then the momentary
current on closing the switch will be for carbon filament lamps
from 50 to 60 amp., while for tantalum lamps 630 amp. and for
osmium lamps about 790 amp. These effects are largely diminished by the inductance of the circuits, but with a metallic

ment lamp load the effect should be plainly noticeable
mcreased sparking at the brushes of the generator and

fila-

in the
at the

then describes tests of the instanwhen the lamps are supplied
candle-power
of
variation
taneous
with alternating currents. He found the following values for

The author

switch contacts.

the percentage variation of candle-power (defined as difference

divided by mean). For a frequency
was found to be 28 for the tantalum lamp and 64 for a 220-volt, 5-cp carbon lamp, while for a
frequency of 60 it was 15.5 for the tantalum lamp, 27 for the
220-volt. 5-cp carbon lamp and 12 for the no-volt, 25-cp carbon

of

maximum and minimum

of 30 this percentage variation

The author finally studied the
mean horizontal candle-power and

ratio of

lamp.
to

mean

spherical

the considerations which

It is an interesting fact that for thin
affect the life of lamps.
filament lamps working at low frequencies the mean candlepower obtained from a lamp on a direct-current voltage is not

same as the mean candle-power of the same lamp
running on an alternating-current voltage of the same root
mean square value. Lond. Elec., December 14.
necessarily the

—

Calculations of Illumination.— B1.0CS.— The conclusion of his
article.
After some notes on the calculation of mean hemispherical candle-power and on calculations of interior lighting
and street lighting the author gives several numerical examples
showing how to apply his numerical tables.— £/cfe. Zeit., December 13.

Power.
the conclusion of his serial on
instructions on the pracgives
users
he
for
steam
analysis
gas

Gas Analysis.— Kershaw.— In

tical application

of the gas test results.

culate the total heat losses

due

to the

He shows how to calvolume and specific heat

of the exit gases; the heat losses due to imperfect combustion;
the heat losses due to air leakage; and the heat losses due to
aqueous vapor. When all the losses have been calculated the

may

heat balance sheet

be drawn.— Lond. Elec, December 21.

Electric Dredge.— 'Meiners.— A fully-illustrated description of
an electric dredge for use on the Weichsel River. Electricity
Deis used for all power purposes and lighting.— £/ffe. Zeit.,

I 120

I

cember

30.

Traction.

I
«

Canal Haulage.— An illustrated article on electric haulage on
the Canal d'Aire et de la Deule at Doual, France. The ratio of
barge section to canal section is high, being i to 3.8 or 3.3.

so

For this reason the tractive effort is also high, being 3 lb. per
ton at a speed of 1.9 miles per hour, which is the tnaxinium
speed at which loaded barges are permitted to travel on the
The total length of the canal is 58 km. On the main
canal.

C

Carbon-. no V. 50 cp
Che-C«i"'>0"- Large Bulb. Higti Eff n0v.25c.p.
T. Tantalum. 110v.22c.p.

Osmium-2-55

40

V.

Its new model
it (43 km.) the Denefle tricycle is used.
weighs 2.5 tons: its efficiency was only 42 per cent when towing
a single barge at 3.27 km. per hour during the tests, since with
the towpath in the bad condition in which it is now on many
sections, the power taken to drive the tractor alone is very con-

25 C4>.Lamps.

part of

a

Carbon-55v.l6 cp.
b Carbon: 10 v. 2 c p
CjjQ. Carbon; 220 v. 5 c.p
.

siderable.
40

20

1,0

Pf.rcentagt- of

FIG.

supplied

I.

—LAMP

with direct current.

yonnal

!">

1*0

has

120

I'oltaoe.

Even in spite
power taken

VOI.TACE CURVES.

With ordinary carbon lamps

laid

the

a

pressure of one per cent means a rise in candle-power of
from 6 to 7 per cent, while the corresponding rise in candle-

rise in

power consumption a rail track
on the remainder of the towpath (16 km.).
of the greater weight (8 tons) of the locomotives

In view of this high

now been

to

haul

the tractor alone

is

less

than 2,000

watts, against 13,000 watts for the tricycle. Electric towing has
no monopoly along this canal and horses are still used in some
cases,

in

addition

to

steam tugs.

The

systems of haulage on the same canal

use of

the

different

in actual practice is said

—

ELECTRICAL WORLD
— Lond.

to "emphasize the advantages of the electrical method."

Elec, December

21.

Electric Railways in Italy.

progress

being

made

—A

note stating that considerable

equipment of existing
steam railways in Italy. The contract for the equipment of
the line through the Giovi. tunnel on the Milan-Genoa line,
about syi miles in length, has been awarded to the Westinghouse Company. The total cost is estimated at $1,200,000. Anis

— —

—

io8

in the electrical

XLIX, No.

Vol.

2.

found in such factories "that the chloride powders attack more
readily direct-current conductors than alternating-current conductors, since the latter type of current does not produce electrolytic action."

was

A

selected.

a capacity that

it

For this reason an alternating-current system
storage battery of 50 cells is provided of such
can supply the network for at least three hours

The arrangement

with 30 to 35 kw.

shown

is

is that through the tunnel under
betwen Savona and St. Giuseppe, the equipment
for which will be supplied by Ganz & Co., of Budapesth.
The
Italian State Railways are also considering the introduction of

is

T

T

other line soon to be electrified

A

in Fig. 2.

-^Wv

the Apennines

electric locomotives in the sections

Turin-Modane and Pistoiaon the Florence-Bologna line.— Lond. Elec, Decem-

Poretta

ber

21.

Single-Phase Traction.— A fully-illustrated description of the
equipment of the cars for the Vienna-Baden Railroad. Within
the cities through which they pass the cars are operated with
direct current at moderate speed, while outside of the cities
they are supplied with alternating current and are run at high
speed.
The same cars pass over both systems. The article is
fully illustrated.

December

Elek. Zeit..

13.

^^S'
M

— STORAGE

B.MTERY IN THREE-PHASE SYSTEM.

T

a three-phase generator.

—

Regenerative Control— 'R.wvokih. A communication pointing
out the fact that with cars using the regenerative control system
the energy taken directly from the line to propel the car, and

Its

line.

D]«i

^-H|iH

Mil
FIG. 2.

*

a

is

transformer

in series

direct current

generated by the

latter

load in the three-phase network and

is

used to excite the shunt

is

battery, P, drives the machine, C, as motor,

The tendency

and supplying three-phase currents into the network.

all

series

motors

to

is

go on accelerating

until

the reduced

current and the load are in equilibrium; consequently on all fairly level portions of a tram line the driving is
done by successive acceleration and coasting, including a good
deal of hand braking.

mum

speeds are

Some

figures are given

argument.

— Lond.

much

It

in

is

obvious, therefore, that the maxi-

excess of the

mean running

speed.

from actual practice to corroborate

Elec, December

this

21.

Johauttcsburg—A note stating that the large new municipal
generating station at Johannesburg, South Africa, which is to
supply tramways, lamps and motors over an area of nearly

dynamo, C, which

is

part of a motor-generator

load in the line increases the voltage of

other hand,

C

The

proportional to the

neglecting the energy put back into the line, -is less than when
the same cars are fitted with series motors. The cause of this
is said to be found from a study of the question of acceleration.
of

with the

secondaries are connected to the converter, D.

when

Melbourne.

set.

When

the

decreases and the

B

being generator

On

the

the load in the line diminishes, the voltage of

increases and the battery, P,

November

dustrie Elec,

C

is

now charged from

C

L'ln-

25.

— An abstract of

last year's financial

account of the

Melbourne municipal central station. There were sold 4.460,000
kw-hours against 3,980,000 last year. The works cost per kwhour was 3.166 cents (against 3.756 cents). The total cost, including management charges, but excluding capital charges, was
3.618 cents (against 4.142 cents), the total cost including capital charges was 6,278 cents (against 7.046 cents).
Lond. Elec,

—

too square miles, is now approaching completion.
Producer
gas is used with gas engines of respectively 1,000 hp and
2,000

December

Elec, December 14.
Permutators.—A long illustrated description of pcrmutators
of the Rouge & Paget type and their application on locomotives
for converting alternating current into direct current,
which is

chester Section of the British Inst. Elec. Eng. on capital charges,

hp-

— Lond.

supplied

fo

December

direct-current traction

moioTS.—L' Industrie Elec,

10.

Systems and Appliances.
Rotary Converters.—\W ALKUi.— A discussion of the
Installations,

relative

advantages of rotary converters, motor-converters (cascade converters), synchronous motor-generators and induction motorgenerators.

The

four types are compared with respect to startvariation of voltage, hand regulation of

ing, parallel running,

voltage,

compounding, commutation, risk of breakdown, power
and cost. The conclusions of the

factor, cflTicicncy, floor space

Capital

21.

Charges.

— Miller.— A

and rating of

depreciation

Lond. Elec. December

paper read before the

electricity

supply

Man-

undertakings.

14.

Units, Measurements and Instruments.
German Rcichsanstalt. — .\ brief abstract of the annual report
of the German Rcichsanstalt for 1905.
In experiments with
cadmium standard cells it was found that didcronccs in the size
of the grains caused difTcrcnccs in the solubility and that these
result

in

differences

in

the

e.m.f.

A

great

many

periodic

voltage curves were analyzed by

means of the Blondel oscillograph using a resonance method of Pupin.
Many tests of
standard cells were made. The voltage of the Weston cell was
found to he between 1.0187 and r.0195. The difference between

had been considered U' Mr. Lamme as far back ns
that very carefully.
The Wcstinghnnsc Company is
in a particularly favorable position a.? regards
patents on this
question, and as soon as its engineers believe that
the motor-

ohm of the British National Physical Laband of the German Rcichsanstalt was foiuid to be
ohm. In a comparison between magnetization by
-t- 0.00004
direct current and allernatiuR current it was found that the
difference is due partly to eddy currents and partly to ma.gnetic
viscosity.
Of great importance will he the extensive work as
to the ctTcct of chemical composition and heat treatment on the
magnetic properties of iron alloys. These researches will be

converter

made

author arc decidedly in favor of the rotary converter. In the
discussion which followed some speakers expressed their preference for the cascade converter. Peck said that it is not a new
idc.i.

It

1F98.

and

is

cheaper to build or more

efficient in

operation they

up and build it in preference to the rotary, but not
before."— Lond. r.lec.. December 14.
Storage Battery in Three-Phase System— A description r.f the
will take

if

three-phase current distribution
tory in Germany.

kw. resprrlively.

sytcm of a potassium sail facIherr are Ihrrr alternators of iso, 50 and t,$
The three-phase currents Keneraterl have a

The niolors are directly operated at this voltwhile the lamps arc frd from transformers in
which the
voltapc has brm rrdnrrd I,,
r,,
I. j, ,,a,p^ ,),;,,
j,
voltage of t.ooo.
age,

(

J,^,

j,^^„

the

international

oratory

in connection with the German Association of Electrical
Engineers, several German steel plants, the laboratory for metallurgy of iriin in Aaclun -.wuX the Rny.il Bureau for Testing Materials, and it is exprclcd iImI the researches will be finished in
five or six years.
In the use of conslanlan-iop|)cr and om-

stantan-iron thcrmo cells

it

has been foiuxl to he a disadvantage

that the copper and iron wires corrode too quickly on account of
oxidation.
proposition of Siemens & Ilalskc to nubstitute

A

pure silver for the above materials has proven quite satisfactory
for temperatures even up to 6.so° C.
Some quart? glass, metal

—
Jaxtary

12.
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IQO7.

vapor lamps of Herseus were tested; especially the lamps con-

cadmium or zinc are quite valuable for certain
spectrometric, etc., work on account of the large number of
very strong lines. Elek. Zeit., December 20.
Testing.
Epsieix. The conclusion of his illustrated paper on
taining pure

—

—

the selection and testing of materials for construction of electrical machinery.
He gives various notes on temperature tests,

of losses, etc.
Concerning efficiency determinations, he
says efficiencies measured directly and indirectly coincide, as a
rule, within the limits of the error of the observations, which
tests

is

about

I

and more
is,

He

1.5 per cent.

to

therefore prefers the simple
exact method of the separate loss measurements. It

moreover, his opinion that

this

method should be used

for

calculating guarantiees, as it is important that guarantees should
be capable of being checked in a simple and unobjectionable

manner. In the discussion J. S. Peck thought that the standard
given by Prof. Epstein for testing iron is a very good one. He
expressed the opinion, however, that a temperature of 100° for
the ageing of iron

is

too high, as a plant

is

109

B. allowing the spring to tighten the suspension. By depressing
the plunger and giving it a slight turn to one side or the other
the stud, E, is removed from the slot in the plug, and can then
be locked into one or other of two recesses at the side of the
slot, removing the strain from the suspension and at the same
time locking the coil frame against the core, H, by means of the
spring. G.
The lower suspension strip is of the same length,
and is interchangeable with the upper strip. The screw, M,
provides a means of raising or lowering the plunger, K, for

centering the coil. The apparatus is particularly suited for use
as a "speaking" galvanometer for reading signals through submarine cables. Lond. Elec, December 21.

—

—

Mercury Plug Contact. In a description of a
Wheatstone bridge exhibited by the Cambridge

"self-testing"
Scientific

In-

strument Company before the British Physical Society, a new
form of mercury contact plug for resistance bo.xes, devised by
Collins,

is

described.

It

is

illustrated in Fig.

4.

Each of the

not generally run a:

that temperature, and that 80°
at

110°

is

would be more suitable. Ageing
not necessarily the same as ageing at 80°.
With

regard to the testing of insulation, the importance of this consists really in seeing that the insulation is in proper
condition
for example, free from moisture.
Mordey gave some further
information on the special iron alloys alluded to by the author.
:

They were discovered by Hadfield and

Barrett, and improvements had been effected by Hadfield and Sankeys. The alloy
has been sold under the name "stalloy" and its behavior for
different thicknesses is especially remarkable.
'Wt a thickness
of 0.024

new

10,000 S. 50 periods, the total energy- loss in the

in.

material

is less than one-half what it is in the best
obtainOrdinary- practice is to use iron sheets 0.014 in. in
thickness.
The new material 0.05 in. thick gives about the
same loss as the 0.014 iron." From the new alloy steels marked

able iron.

effects

on transformer design may be expected.— Lond. Elec,

December

new kind of suspension is used, as illustrated in
The suspension is provided with springs which main-

Phys. Soc. a
Fig.

3.

FIG. 4.

14.

Suspension for Gakanometer.~ln a galvanometer exhibited
by Paul at a recent exhibition of instruments before the British

— MERCURY

PLUG CONTACT.

copper bridges, B, for short-circuiting the resistances can be
caused to dip into mercury cups by allowing the hea\y plug, D,
to rest upon the disc, E.
This is normally held up by the
spring, A, against the bush, G, which renders the apparatus dust
tight.
The cups are so arranged that if tlie bridge is accidentally inverted no mercury is spilt. Lond. Elec., December 21.
Measuring I'ariations of Speed. .A.t a recent exhibition of
apparatus before the London Physical Society a new chronograph was shown for recording variations of speed of engines.

—

—

A

drum covered with smoked paper

shaft through

two universal

is

coupled to the engine

from
which is employed to give a helical
trace on the drum, is mounted on a carriage guided to move
axially, and so arranged that a single movement places the style
in contact with the paper and at the same time engages the
lead screw in a way similar to the mechanism of the ordinary
phonograph. A divided circle is engraved on one end of the
drum. The tuning fork is not provided with an electromagnet
to keep it in constant vibration, but it will vibrate sufficiently
backlash.

The tuning

joints of a special design free

fork,

long to give clear indications over the greater part of the 24
revolutions which carry it from end to end of the drum. The
position of the tuning fork can be set by a screw adjustment,
FIG. 3.

tain the

— SUSPENSION

suspension

in

KOK r.AI.VANOMETER.

tension and render the instrument par-

ticularly suitable for places

where the vibration is such as to
prevent the use of a freely suspended coil, and the coil is accurately balanced so that the galvanometer can be used at sea.

The magnet

is

circular with

tiat

pole faces and a ring-shaped

used surrounding a spherical core. The moving system
in a brass tube which can be drawn out at any time
without the necessity of undoing the connections. The rotating

coil is
is

mounted

plug, B, contains a pingcr, C, normally pressed upwards by a
spiral spring and furnished with a flange. D. into which the
stud, E.
flange,

is

screwed.

The

and passes into a

latter projects

slot in

upwards through the

the lower surface of the plug.

magnifying glasses being provided to facilitate this.— Lond.
Elec. December 21.
Flame Standards. Perot and Janet. .-Vn account of determination oLthc comparative values of the three flame standards:
Carcol. Hctnor, Vernon-I larcourt. made in two Paris labora-

—

tories

The

—

results of three determinations by direct compari-

son are as follows

=

Ratio of Vernon-Harcourt to Carcel
000; ratio of Hefner to Carcel
0.0926: ratio of Hefner to
Vernon-Harcourt
0.0927.
If reduced to standard atmospheric conditions, namely, a content of 10 liters of steam per
cubic meter for the Carcel and the Vernon-Harcourt and 8.8
:

=

1.

=

the Hefner, the above three figures become r.009.
and o 0933. respectively. By means of indirect methods
the following three values were found 1. 000. 0. 00929 and
0.0929.— Bh//. Labor. d'Essais. Paris, 1906, Xo. Cj.
liters

o.(;8,iJ

for

ELECTRICAL WORLD
The

Alternating-Current
Generators.

Installation

Engineers

in

of electrical

of

charge of power stations, as well as students
be interested to read the in-

engineering, will

structions for installing alternating-current generators, recently

prepared by the Allis-Chalmers Company, for the use of its
customers, which are reproduced in part herewith.
At the outset it is stated that all of the generators built by
that company belong to the revolving-field class. They are made
in five types designed as "belted," "water-wheel," "engine," "flywheel," and "turbo," the last-named being for direct-connection
to steam turbines.
The mechanical construction varies to some e.xtent with the

and type of generator, so that

size

it

is

not practicable to give

In most
a description that will apply to all these machines.
cases, however, the general arrangement is as shown in Fig.

XLIX. Xo.

Vol.
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using pipe having an inside diameter of at least two inches
larger than the foundation bolts, to allow adjustment.

Pockets
should also be arranged in the foundation to give access to the
anchor plates and bottom nuts on the foundation bolts. .After
the alternator has been permanently located, thin cement should
be run into the pipes thus fixing the bolts accurately in posi-

Foundation bolts should be located by templates made
from outline prints of the machine. The top of the foundation
should be leveled off as accurately as possible and the cement
allowed to set before the machine is placed in position.
The National Board of Fire Underwriters favors the insulation of generators from the ground wherever it is feasible.
Such insulation is generally provided by a substantial wooden
frame or wooden stringers under the rails, the wood benig
well filled and varnished to prevent absorption of moisture.
tion.

This is practicable with small belted generators, but with
heavy machines or those direct-connected to steam engines or

The method of arranging the coils
I, which explains itself.
and interconnecting them varies with the number of phases for
which the machine is built, the voltage, etc. Fig. 2 shows a
portion of the winding for a three-phase machine with coils
arranged the same as in Fig. i. For lower voltage machines
where it is not necessary to have such high insulation, the
winding is frequently of the two-layer type shown in Fig. 3.
All the coils are of the same shape and each side occupies only
half a slot, one side Ij'ing in the upper part of one slot and
the other in the lower part of another

The

slot.

coils

field

except some of the smaller machines are of bare copper
strip wound on edge with adjacent turns separated by tough
insulating paper.
In some small machines it is necessary to

of

all

wind the

field coils

with square copper wire

in

order to admit

AND

FIGS. 2

3.

— CH.MN

AND

T\\li-1..\ V[.K

W

l.\

I'INGS.

of excitation at 120 volts.

The

of

location

the generator

must occupy

is

usually

it

There is,
ing.
ways desirable

to install alternators, or in fact

therefore,

little

beforehand

fixed

relative to the engine or shaft-

by the position

choice as to this, but

any

it

is

al-

electrical

machinery, in a clean dry place where there will be plenty of
Good ventilation is important, since the better
light and room.
the ventilation the lower will be the operating temperatures of
There should not be any combustible material
the machine.
near the alternator and the location should provide for sufficient

head room

to permit taking the

machine

apart.

foundation on which an alternator rests should be firm
and substantial, in order to prevent vibration and secure smooth
Small belted machines below 100 kw can, if necesrunning.

on heavy timber supports, but a concrete or brick

condition.

its

With

machines

belted

erated by the

belt,

electricity

static

frequently

is

gen-

thus charging the frame of the machine

thoroughly insulated from the ground. This
removed by arranging a comb or
series of metal points close under the belt and connecting
them to ground. The points can be easily supported on iron
the latter

if

The

sary, be set

from the ground is practiand it is better to ground the frame positively by means of a heavy copper wire connecting the frame from
a water pipe or other convenient ground.
In other words,
the frame of a machine should either be thoroughly insulated
or thoroughly grounded so that there will be no doubt about
water-wheels complete insulation

cally impossible

is

static electricity is generally

as shown in Fig.
The generators must

pipes,

4.

be thoroughly protected against light-

The lines
ning and high potentials due to static electricity.
should be equipped with lightning arresters and in cases where
high potential static electricity is liable to accumulate, dischargers shpuld be provided to carry

SETTTNn

The

and wedged up so
tributed

evenly.

ami

If the

MACHINES.
approximalcly leveled,

[losition,

the

it

can

alternator

machine will be disand comes com-

now

small

is

he set on the

rails,

iMrifnlly lev-

lined up willi the clriving pulley.
niacliine

i*

parts, place the base
FJC.

in

that the weight of the
If

pletely assembled,
eled,

off,

t'P IlEI.TF.n

he placed

rails sIkiuUI

it

of large size and shippeO

on the

rails

and

set

ni

two or more

the slator in position,

making sure that the planed surfaces on the base anj
of the stator are peifeclly clean and oiled to prevent rust.
Most of the larger belted machines are arranged so that the sta-

first

1.— CONSTUUCTION DETAILS OP ALTERN^TING-CURKENT

feet

GBNEXATOII.

foundation i< preferable; all niachincs above 100 kw must be
provided with concrete, brick, or masonry foundation, conConcrete for this purpose can
crete being the most suitable.
Sharp sand, i
be made in the followInK bulk proportioni:
part.
parts; broken stone, 4 to S parts; Portland cement,

tor can be

armature
is

shifted to one side to give access to the field

coils,

and when the stator

a<lvisablc to locate

field

core

when

the

it

so that

latter

is

it

is

will

placed

in

first

and

on the case it
one side of the

set

be to

position.

.Ml

he.iring

for

surfaces should be thoroughly cleaned before the shaft is placed
if there are any rough or rusty spots on the
in the l>e:iriiiRS
journals, they shoidd be removed with crocus cloth; see that

fonndatir>n bolts to hold the base, rails, or sole plates of the
In making the foundation, place iron pipes in the
machines.

When placing the rotor in
the oil wells are thoroughly clean.
to see that they do not
carefidly
rings
oil
the
watch
position,

1

The foundation should
from vibration

anil, in

be heavy enough to sccuro frmloni

building

il,

provision shoidd he

approximate locations that the foundation bolts

made

will

occupy,

;

get

jammcrl and bent out of shape; after the rotor has been

January
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placed, put the caps of the bearing pedestals in position and
bolt

down

firmly.

The

stator can

now

over the rotor and bolted in place

;

be slid into position
there are any

if

dowel

pins in the feet of the stator, see that they are in place before the cap bolts are screwed down.

Fill the

bearings with

good quality of mineral oil to the proper height as indicated
by the oil gauge.
Put the pulley on the shaft, and line the wliole machine up
a

FIG.

4.

— BELTED

with the driving pulley.

upper plate

Locate the sole plates temporarily in position and support
to allow for further adjustment.
Place
the lower half of the stator in position and level it approximately by means of the leveling screws in the upper part

them on iron wedges

of the sole plate.

rjtor to oscillate freely in

ings,

bearings.

Tighten down the foundation bolts and ''grout" the rails
by making a thin, easy-flowing mixture of one part of Portland cement and one part of sand together with sufficient water,
and pouring it under and around the rails; small clay dams
can be used to keep the thin cement in place until it hardens.

The foregoing

directions regarding belted machines apply
most part to water-wheel alternators also/ except that
the latter have no rails, and the base is set directly on the
foundation. In this case the machine must be lined up accurately with reference to the water-wheel so that the halves of the
flange coupling will fit exactly.
After lining up by means of
wedges under the base, the foundation bolts should be tightened and the base well grouted in. Use plenty of wedges and
place them under both the inside and the outside edges of the
base so as to give a firm and even support.
In some cases
where the water-wheel alternators are of large diameter and

— ALTERNATING-CURRENT

GENERATOR, WATER

WHEEL

at

pedestals

ENGINE TYPE MACHINES

With

iMgiui-

type

alternators

the

(FIG. 6).

stator

yoke

it

will be

— ENGINE

away from

is

set

plates,

arranged
the

stator

to shift side-

to

one side

TYPE ALTERNATOR.

the rotor

when

the latter

is

placed

Locate the revolving field core and engine shaft in the bearobserving the same precautions as given under belled machines.
In case the engine shaft has not been pressed into
the rotor spider at the factory and

it is necessary to do this
ground an expert machinist should be employed.
Place the top half of the yoke in position, first making sure

work on

the

that all planed surfaces are perfectly clean.

screws in the feet

Carefully center

means of the adjusting
and sole plates, and measure the air-gap
face and the pole pieces at a number of

between the stator

points around the circumference

cither

on an extension of the engine bed, as with some of the smaller
machines, coupled to high speed engines, or on sole plates set
on suitable foundations. The stator sole plates are made in two
parts, the lower one being bolted to the foimdation, while the

it

is

very important to have

an unbalanced magnetic pull causing bad operation.
large water-wheel and engine-type alternators where the
stator is split, it is usually necessary for convenience in shipping to disconnect and remove a few of the stator coils at the
two partings in the frame. Tlicse must be carefully put in
to

The

FIG. ".

— ADJUSTABLE

SOLE PLATE OF ALTERNATOR.

The coils must not be bruised
and all connections should be neatly made and insulated to
correspond with those for the other coils.
In aligning the yoke see that the center oi the armature
place and properly connected.

laminations
rests

;

the air-gap uniform, as otherwise the frame will be subjected

TYPE.

low speedy no base is provided. The stator and bearing
rest on sole plates bolted to the foundation in the
same manner as described below for engine type alternators.
run

SO that

sole

the stator with respect to the rotor by

(fIG. 5.)

for the

5.

6.

FIG.

in position.

WATER-WHEEL TYPE MACHINES.

In case the stator

ways on the ba"c or

run the machine with a
rather slack belt and adjust the alignment while running so
that the belt runs on the center of the pulley and allows tlie

FIG.

adjustable to facilitate centering the stator with

respect to the field core.

TYPE ALTERNATOR.

If possible

its

is

III

if

is

they are not

.'\fter

in
in

line with the center of the pole laminations;
line there will

be a side thrust on the shaft.

the yoke has been finally adjusted insert shims between

upper and lower parts of the sole plates so as to take
weight off the leveling screws.
Drill and tap holes in
the lower sole-plate to receive the holding-down bolts for the
the
the

ELECTRICAL WORLD.
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E, and by means of a bolt threaded into block, F, the yoke can

this arrangement twice the steam opening and twice the exhaust
opening of a single port valve is obtained with a given travel.
special mixture of iron is used for the cylinders and valves
of Russell engines, and every heat taken in the foundry is recorded and test bars taken from each heat at three different

be shifted in a direction at right angles to the shaft. For sliding the yoke sideways along the sole-plate a jack screw, H,

hardness, deflection, contraction and general appearance.

stator,

and bolt the

latter securely in place.

A

construction of adjustable sole-plates.
bolted to the foundation, and

CC

are the leveling screws.

B

is

Parts H,

the stator has been shifted to

7

lower plate

the

the upper adjustable plate;

The yoke

is

held in line by spline,

turns in nut, K, and bears against a plug.

hole in the stator foot.

g.

,

is

K

its final

and

M

M.

that

are

fits

into a

removed

after

position.

Grout-in the sole-plates and jifter the cement has set, tighten
the foundation bolts and carefully check over the alignment of
the machine. If at any time the engine bearings are adjusted
or realigned the air-gap between stator and rotor must also
be checked over and the stator lined up, otherwise an uneven
air-gap will result or the rotor may even rub on the stator.

A

These

periods.

.A

test bars are

analyzed as to tensile strength,

piston head of very strong yet light construction

is

used,

with two snap rings, between which is a band of anti-friction
metal to act as a shoe or carrier of the weight of the piston.
It is stated that so successfully does this band perform its duty
that among the fifteen thousand engines built by the Russell

Engine Company no case of a cut cylinder has been known.
anti-friction metal band expands just enough more than
the iron of the piston to prevent its coming in contact with
the cylinder walls the snap rings do the packing and prevem
steam leaking by the piston. Means are provided for the inser-

The

;

Russell Engines.
The accompanying
made by the

cuts illustrate several of the types of steam

Russell Engine Company, Massillon, Ohio.
shows the enclosed self-oiling type. Being enclosed, the
working parts are protected against damage by dirt or dust and
the lubrication of every moving part is automatically maintained.
The wearing surfaces have been made very large, and while
rtieans have been provided for .the "take up" and adjustments
of wear, it is stated that practically no more attention need be
given to the engine than that of turning on and off the steam,
except at such long intervals as it is deemed necessJiry to
examine and clean up machinery generally. For this ample
means has been provided for easy access to the interior parts.
The tandem-compound type is shown in Fig. 2. The high-

engines
Fig.

I

pressure cylinders arc placed next to the bed, mainly to

facili-

FIG.

2.

—TANUKM-CO.MPOUND

ENGIXF.

tion of a spanner by which the piston rod may be screwed into
or out of the crosshead to adjust the clearance between cylinder
heads and piston at each end of stroke.

The crosshead
position of rod.

slippers or shoes are easily adjusted

The

wrist pin

is

to

any

placed at the center of the

crosshead, thus distributing the pressures from the connecting

rod and piston rod evenly over the whole wearing surface.
The crosshead wrist is flattened top and bottom to prevent a
shoulder forming by the action of the connecting rod.
The
wrist is held by a nut and taper ends and can be removed without taking out the crosshead. The connecting rod is a steel
forging without a weld.
At its crosshead end it is supplied

phosphor-bronze boxes while at the crank end gun metal
boxes arc used lined with anti-friction metal. The eccentric
strap is lined with anti-friotion metal and provided with means
for lubrication from within the bed as well as by hand at the
witli

.

— RNCI-OSED

The

pleasure of the operator.
SF.l.F-OII.I.NG

ENXl.NK.

access to the cylinder next the bed in ca<c :if repairs,
without having to remove the outer cylinder. In case the highpressure cylinder is to lie inspected it can ca.sily be done through
the low-pressure cylinder, cveryChing being si> arranged as
tatc

length of the iKventric rod

is

and the valve rod is adjustable for
length both at the rocker arm and valve nut.
The governor is adjusted for whatever speed or direction
adjustable

at

the

strap,

.Another feature is the combined
way.
and receiver, by which joints are reduced
to a minimum, and strains avoided due to the expansion
and contractiriti of the cylinders under difTcretU tiin|)eratures
This lalli-r is accomplished liy carefully facir.g
and jirct'iurcs
the Ujltotn of the cylinder support and having the holes for
the hate holt rionealcd to allow coming and going as the conto

come out

cylinder

dition of

that

support

llic

The engine bed !•> very
such n way as to secure the

cylindor< tnay require.

heavy and the metal disp'iscd

in

An incidental advantage
from heavy beds ii thai llicy absorb shocks from working ill such a way as to allow very little tremor, which conduces t" I'lng life and smooth, •urrrssful working.^ The guides
arc of the cylinder typo, and as thry arc liored on the same

grcalc^l «tifTiie<< with a given weight.

vh:.

,1.

— siNr.i.K-VAt.VK

.\uroMAric rui-oir knciniv

arising

centers as the cylinder,

and

the

to n

minimum.

it

follows that the alignment

of cither iiiston, crosshrarl or rod

is

perfect

is reduced
bored to receive the "antifriction" mclal-lincd buvhing in which the shaft runs, which
permits of a renewal of a bearing without removing the shaft.
The valve is balanced in all positions and is double-portrd
both for steam admission and for exhaust, the former taking
place at the ends and the latter on the inside of the valve, Hy

friction

The

pillow bhirk

is

thai

may

the

speed

be desired,

fty

increasing the liiisiou nf

ilu-

-pving

increased; by adding weight at. the long end of

is

iK'ing the portion that is down, the speed will
and hy adding ivcight nl the other or upper end
the speed will be re<lueed.
This arraiigenu'ul of spring and
weight makes the governor exlreniely sensitive, .-uid .•dso .so
controls the speed of the engine thai i( r.junol run away no
matter to what amount may In- lln- sncMiii eb.itige of load.

the woiglil

,iriu,

be increased

The
known
ail'l

a

;

Uussell hjigine Comiiaiiv also biulds
as the semi-Corliss type,
single-Vi'ilve

four valve engine,

a

tandem ami cross i-onipoMud,

autom.ilie cut off (limine

(

I'ig

,0

.uranged

—
January
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and also arranged
and rope drive. The MacKay Engineering Company,
29 Broadway, New York City, has secured the agency for the
Russell Engine Company for the East.

113

motion of the water is
This pump is built by the Buffalo
Company, Buffalo, N. Y.
kinetic energy of

for direct connecting to electric generators

charge.

for belt

used to the besliiavantage.

I'hus

Steam Pump

r'"»

Harter Cast Glass Cluster.
Centrifugal Pumps.
One

of the chief advantages of the centrifugal

in the fact that its speed

is

so high that

Due

nected to an electric motor.

connected centrifugal

pump

to

it

its

may

pump

resides

be direct-con-

high speed a direct-

occupies a small space for a given

Wireless clusters for incandescent lamps have heretofore
been made with brass and copper compartments secured to porcelain or other insulating material by screws and sealing wax,
the assembly of the cluster being the last thing in the process
of manufacture.

In the Harter cluster,

shown

in Figs,

i

and

2,

Cast Glass Clusters.
capacitj',

which feature

The accompanying

is

of great importance

illustrations

show

in

mine work.

sectional

views of a

which has been recently brought out, the necessary metal contact parts are assembled the first thing and opal glass is cast
around these parts. The result is a cluster in which the metal
parts are solidly imbedded without any screws which can work
loose in time. The construction is very simple, as it is only
necessary to run two wires from a pair of binding posts, one
wire being soldered to the brass shells into which the lamp
,

bases screw and the other wire being carried around in a circle
so as to be exposed at the bottom of each receptacle to form
the center contact piece.

The

brass shells ari soldered to the

wire connecting them and the heat of the molten glass makes
something similar to a brazed joint between the copper wire

and the brass

shell.

The only screws used

in the cluster are

a couple of screws which hold

on the bottom cap which covers
the terminals and leading-in wires and two other screws which
form the binding posts. Besides having the advantage of solidity
and being in one piece, this opal glass, of course, never tarnishes and is easily cleaned. It is also an excellent reflector.
It is made of a short piece of threaded pipe by which it can be
attached either to a cast iron shade holder furnished with the
It is made in sizes from 2
cluster or to a flat ceiling plate.
to 6 lamps.
nue,

Section
FIG.

I.-

The manufacturer

is

G. H. Harter, 146 5th Ave-

Chicago.

S-E*.

CROSS-SECTIONAL VIEW OF PUMP.

Rock

Electric

pump which

has been designed with special reference to obtaining high efficiency at high speed. In this pump the passage

The

drill

shown herewith

is

Drill.

of the percussion type, yieldingly

The motor is mounted directly
driven by an electric motor.
upon the drill frame and drives the drill through single reduction spur gearing.

The motor

is

wound

for three-phase or con-

CROSS-SECriON OF ELECTRIC ROCK DRILL.
three-phase motor
tinuous current not exceeding 300 volts; the
Fv;

2.

LON(:iTuniNAi.-s::iTrii\

route along which the water

vii:w

civ

iump.

is

considered preferable.

is a suitable starter and friction
former being so arranged that the motor is first
clutch being
started light and allowed to attain full speed, the
afterwards thrown in. The drill is thus brought gradually up

Combined with the motor

finally finds

has the form of an Archimedes spiral

;

it

that

way

is,

to the outlet

the cross-section

increases in an arithmetic ratio up to the full area of the dis-

clutch,

tlio

:
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The clutch also serves to screen the motor from sudden shocks and overloads, a suitable spring device being pro-

World's Fair,

vided

seum exhibition. Its various. Gem units, as well as tantalum
and tungsten lamps, will be shown in the collection, making a
dazzling display. There will be a comprehensive collection of
standard lamps of all candle-powers and for all conditions, including miniature lamps of all kinds. Besides featuring incandescent lamps the company will make a fine display of electrical
cooking and heating devices.

to speed.

in the clutch

for adjusting

so that slipping will occur

it

at a predetermined overload.

The

construction of the

section drawing.

mechanism

drill

is

shown

in the cross

of a main reciprocating drill bar,

It consists

which is driven by a connecting rod and cross head from
motor countershaft, heavy spiral springs being interposed
tween the cross head and the drill bar. The drill bar has
upon it a screw thread working in a nut free to revolve in
motion

direction, so that a rotary

The

its forward movement.
blows per minute.

ing

is

the
becut

one

imparted

to the drill dur-

strikes

from 400 to 500

drill

For ordinary working the drill is mounted upon a vertical
column with screw extension. The screw extension is operated
by a worm gear and ratchet lever, which enables the column to
be fixed firmly in position with a minimum of time and labor.
The method of attaching the drill to the column allows rotation
of the

The

former

drill

This

may

drill

is

On

ture.

ing,

made

will

be crucibles

all

be thus fixed at any desired angle.
made by Siemens Brothers, Stafford, England.

be

all

sizes

many

conditions and requirements

and

all

resistances as

electrical

the

Electrical

Coliseum, Chicago, Januft. of space.
The building

in the

ary 14 to 26, will cover 30,000
is

show given by
sq.

to be elaborately decorated in purple and gold

and many

interesting diversions have been prepared to offset in a measis
said that the mashow have made elaborate arrangements in the preparation of their booths and displays.
The Allis-Chalmers Co. and the Westinghouse Com-

ure the trade aspect of the show.

jority of the

It

exhibitors in this year's

each occupy nearly 1,500 sq. ft. of space.
The
Chicago Edison Company and the Commonwealth Electric
Company combined have about 3,000 sq. ft. The Chicago
Telephone Company and the American Telephone & Telegraph
companies combined have about 1,200 sq. ft. The telephone
manufacturers are stronger than a year ago. The StrombcrgCarlson Company, the Swedish-American Telephone Company,
the Automatic Electric Company and Frank B. Cook each have
about 600 sq. ft., and the Kellogg Switchboard & Supply Company has 300 ft. Other exhibits are as follows
panies will

Electric Service Supplies Company, Chicago, 111., will exthe ".Xutomotoncer," which is attached to the controller
of an electric car, and makes it necessary for the motorman
to pause at each point of the controller, so that he cannot start
hibit

Co.mpanv, Pittsburg and Chicago, will
and effective lines of electric lighting
({lasswarc, consiiting of etched, rich cut, decorated and other
ffTccts; also its well known brand of "Phoenix quality" inner
Mcisrs. E. 11. Fox and C. C. Fricke, of the Chicago
globes.
varied

National Electric Lamp Association
achievements of electric lamp makers,

—

exchanges and private branches, fire and police alarm, telegraph
systems, and in laboratories, where an absolutely steady voltage
is required.
The larger sizes of "Unit Accumulator" will also
be displayed in both glass jars and lead-lined tanks, suitable
for larger telephone exchanges, railroad signal service, isolated

will
in

exhibit the lat-

the display of

tin-

The
and ordinary carbon lamps.
remarkable economy .shown by the tantalum, tungsten and metallized lamp will be clearly and accurately demonstrated in a way

The

layman as well as the expert.

Brilliant Electric Company, Cleveland, Ohio,

will

have

time the "Brilliant" 44-watt lamp. The
new tantalum lamp will also be exhibited as well as ordinary
will also have on exhibition the tungIt
glass "B" lamp.

on exhibition for the

and power plants of

lighting,

all

kinds.

the positive and negative plates will be

The construction of
shown in detail. The

positive plate is a Plante plate made up of small, ribbed
"units" welded to an antimonious lead frame, leaving expansion space on three sides, thus eliminating the possibility of

the buckling of the plate or the breaking of the frame by the

natural

growth of the active portion.

The

negative plate

is

and

is

a staggered grid with an oxide mixture pa'^ted

into

it,

constriKtcd to take care of the natural shrinkage by the use
of a small pin running diagonally from the cross ribs into the
active material, which keeps it always in the best of electrical
contact

and

holds

it

firmly

to

the

plate.

Storage batteries

work on steam railroads will also be shown.
The Electric Storage Battery Company, of Philadelphia,

suitable for lighting

have a very complete exhibit of

its

various styles of "Chlor-

Accumulator" and "Exide" batteries, from the type "It,"
which when installed stands over five feet high, down to the
small "BT" in glass jars, seven inches in height, which is used
largely for telephones, fire alarm and telegraph work. One important feature of the exhibit will be the "R-85" tank, which

first

sten lamp, the "Brilliant" Gem, the "Brilliant" tantalum, the
standard tipped and fipless together with the "Brilliant" spcci.il
and a complete line of miniature lamps.

The General R.ecthic Company's exhibit will occupy the
same location near the door as last year, and especial attention
Not since the riiir.igo
is to be given to incandescent lamps.

now being
& Hudson River Railroad

the .same size as the eight batteries of this capacity

installed

l.intaliim, tungsten, metallized

interesting to the

etc.

Buffalo, N. Y., will make a
complete exhibit of storage batteries for all purposes, containing the many diff'erent sizes manufactured by it in capacities
adapted to the different uses. In stationary batteries, the "Unit
--Xccumulator" will be shown in the small "couples" or twoplate cells suitable for low discharge such as small telephone

is

branch, will be in charge.

<-.t

Besides, there will

ide

The Phoenix Glass
large,

graphite resistance rods

:

specified.

lamp cement, graphite for baking carbons and lamp filaments,

will

the car suddenly.

display

pure

National Battery Company,

Chicago's Electrical Trades Exposition.
The second annual

;

other items of special interest to electricians, such as

graphite forms, pins, weights,

Trades Exposition Company

melting brass for

for

of pure graphite, which are self-lubricat-

and which prevent sparking and commutator wear

meet

vertical

elaborate

flake lubricating graphite, graphite greases of all consistencies,
to

a

exhibition

casting; brushes

of

either

made such an

has this company

Joseph Dixon Crucible Comp.any. Jersey City, N. J., will
occupy Space 4, Section A. Few people realize what an important factor the Di.xon products are at present, and what an
important one they will be in the industrial world in the fu-

or a horizontal direction.

in

in 1903,

display of incandescent lamps as will be seen during the Coli-

Company

for the
in

New York

Central

the electrification of

Poughkeepsio,

'I'his

is

also the

its

lines

from

New York

same type nf battery

as

to

that

to be used in the colossal electrical plant, to ho erected by the
The other tanks,
S. Steel Oirpor.ilion at Gary, Indiana.

U,

beyond the type "H" refevrcd to above, which is the standard
companies, twenty-fivo
cell used by the various Edison liRliting
used by the Chicago
being
now
of
this
type
complete batteries
"G" used for
I'.dison Company; and the' type "R." the type
liplling
and telefor
type
"F"
work,
the
lighting
railway and
phone work; the "D" and "E" type for small lighiing and telephone plants, and the "FT" and "BT" couples for other classes
will
of electrical work. The F.lectric Storage Battery Company
which
batteries,
lighting
of
car
typos
various
its
also exhibit
has developed to a great degree of excellence and also those
it

The "Exide" battery will lie shown
for railway signal work.
arranged for use in clcclris' vehicles, both for pio|iulsion and

'
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There will also be a line of portable batteries
phonograph, medical and other applications necessitating

IIS

ignition duty.

pha.se motors, vertical single-phase

for

will also be

the use of a compact portable

charge of the Chicago

M.

.\tkin, J.

The

exhibit will be

in

consisting of Messrs. G. H.

Waring, H. B. Marshall. \V.
Hjde.

S.

Bauer and F.

cell.

office staflf,

F.

Rath,

W.

F.

\V.

Vulcan Electric He.ming Comp.\ny,

Chicago, 111., will show
temperature electrically heated tools in full operation.
Electrically heated tools of various sizes and shapes are includen in the display and their practical value and economical
operation will be clearly demonstrated.

high

W.
is

Matthews & Brother,

N.

known

of October 20, 1906.

and plug, which
will

be

St. Louis,

Lima jack box and

as the

Mo., will show what

plug, described in our issue

.'Another adaptation of the

will be exhibited for the first

Lima jack box

time in Chicago,

Antiseptic Comp-\ny, Chicago, III., will have on exand efficient in improving the
conditions and removing the constant liability of contracting
disease through the telephone transmitter.
It is readily attached to the ordinarv- telephone and is said to protect the user
from any contagion that lurks in all telephones.

The

Stole Electrophone Company, Chicago, will exhibit a
pocket telephone for the deaf.
This little instrument is not 'a
trumpet or artificial ear drum, but an electrical device in two
parts, transmitter and battery case in one, and ear-piece in the
Transmitter, 2>8 in.
other, whose dimensions are as follows
:

diameter,

^

thickness.

in.

thickness; ear-piece,

1%

in.

diameter,

^

in.

Total weight of both parts, 11 ounces.

The Ohio Brass Company,

Mansfield, Ohio, will

make

a dis-

play of overhead electric railwa\' supplies, such as trolley hangers,

ears, etc.,

and

will also

have on exhibition

bonds, the distinctive feature of which

is

a line of rail

that the

terminals

are not castings or forged copper welded to the strand but are

made from

the strand.

A

section of the

New York

Central's

which
on exhibitioa

third rail supported by the type of the third rail insulator

was furnished by the company,

will also be

K

W

The Reynolds Dull Flasher Company,

Chicago, will

operation an immense image of Lucifer.

in

The

W

K

of a large city.

hibition a device at once simple

Wayne

Electric Works. Fort Wayne, Ind., will have
one part of the building a motor-generating set of
150 kw capacity which will furnish all energy for exhibitors at
the Electrical Show. This generating unit comprises a directcurrent motor fed from the Chicago Edison Company's mains
.\side from
and belted to a 150-kw multiphase alternator,
this special feature the companj' will have a regular exhibit
in Space 13.
The live feature of the exhibit will be a complete working demonstration of the Ft. Wayne series alterThe
nating-current arc lighting system of 25-light capacity.
single-,
and
company's standard line of supplies, types
phase, multiphase and prepayment watt-hour meters and its
prepayment devices used separately with either their type
or
standard watt-hour meters will form part of the exhibit.

Fort

installed in

use in connection with the regular telephone service

its

motors and polyphase motors

on exhibition.

From

show

a perfectly

black background, there appears the outlme of his Satanic main red lamps, in salute position, his right hand to his
forehead and the forked tail wagging to and fro. Then as he
disappears, instantaneouslj' in its place, appears a skeleton in
white lamps, 15 ft. high, standing in the same position. The

jesty,

skeleton salutes, and immediately proceeds to dance a jig half

when he again straightens up and salutes, takes
head of? his shoulders, holds it in his right hand, then
throws it into his left and throws his head back and forth from
one hand to the other half a dozen times. He finally puts it
back on his shoulders, salutes and dances. He ne.xt straightens
up again, takes his head off his shoulders and holds it in his
left hand, then throws it down on his left knee, kicks it over
his right knee, picks it up with his right hand and puts it back
on his shoulders and instantly reappears again as his Satanic
majesty in red lamps.
a dozen times,
his

Guar.^ntee Electric Company, Chicago, will exhibit the
new Kimble-Gregory variable-speed alternating and direct-current motors.
The motors are designed for operating printing
presses, air

pumps, dental engines, jewelers'

lathes

and other

small manufacturing tools that heretofore have seemed of too

importance to attract the attention of other manufacturThe motors for driving Gordon and Universal
printing presses are unique in that the drive is obtained by putting the pulley of the motor in frictional contact with the flywheel of the printing press, and any speed can be obtained from
6 to 3,800 revolutions per minute by pressing a foot lever, no
resistance of any kind being used. The electric forge blowers
little

Shelton Electric Company, Chicago,
tory massage instrument.

An

will exhibit a vibra-

important advantage of which

the lack of vibration in the handle of the instrument with
which it is moved about and can be applied to any part of the
is

anatomy without disturbing the patient unduly, owing

to its long

By
Its regulation is very simple.
attachment cable.
turning a milled screw head at the small end of the frame
the vibratory stroke can be made either very faint or intensely
powerful, or anything between 5/15,000 per minute.
flexible

J.

.^LLEN Haines, Inc., Chicago,

111.,

the Western manager

of

Bishop Gutta-Percha Company of New York, will have
the same exhibit as the Bishop Gutta-Percha Company showed
at the Centennial Exposition in 1876 in Philadelphia, for which
the Bishop Gutta-Percha Company received a gold medal. This
This company is also
will be an interesting historical exhibit.
the

exhibiting radically
possible uses,
kettles,

new

lines of electric heating material for all

including electric cofifee percolators, electric tea
hot water urns,

as well as electric chafing dishes and

laundry irons,

etc.

<

Electric Manufacturing Company, St. Louis, Mo.,
will have in operation a single-phase elevator motor, complete
with controller. These motors are built by the Wagner Company in* sizes from 5 hp to 25 hp, and are of such construction

Wagner

as to be susceptible of operation by the most unskillful of atThe inside construction of a transformer will also
lendants.

be

shown and householders

will be particularly interested in a

ers of motors.

the shaft of a variable-speed

per square inch

is

will show at its booth a very
handsome water color painting of its new iio-acre
Hawthorne, 111. The exhibit will include ."American

large and

plant at

Thomas

transformers,
ing material,

high-tension insulators, electric insulat-

Western Electric Company's arc lamps, and

direct

and alternating-current motors, the company's series-multiple
lamps for both alternating current and direct current. The company makes a specialty of a direct-current indestructible lamp,
the magnets of which are wound with Deltabeston magnet
wire and will give a demonstration of the heat-resisting qualities of this wire as compared with cotton covered magnet wire.

Another interesting feature will be that of a scries of alterequipment in full operation, including switchThe company will also
board, regulator and transformers.
show its new 1907 line of fan motors and a switchboard equip-

nating-current

ped with some recently perfected devices.
for

railway

instrument which will tell how much it
an electric lamp, curling iron, cofTcc percolator, or any of the
other energy consuming devices which they are using in
To central station managers, engineers and others
Ihcir houses.

having an intimate knowledge of this subject, several new forms
Variable-speed singleof instruments will be demonstrated.

injury to the lamp.

little

easily obtainable.

Western Electric Company

field

costs to operate

An aluminum

turbine disc is mounted ort
motor and suitably encased, and by
simply moving a lever a pressure of from i/io oz. to 6 oz.

are also interesting.

coil

motors,

wound

with

.\n

indestructible

Deltabeston

wire

one year, is an article .which will form part
and guaranteed
conof the display. The company's new 20-m. arc l.imp will be
without
omitted
entirely
may
be
fuses
that
nected up sliowing
for

will

be

shown

A new

in actual

induction motor recently perfected

operation.

,;
;
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and 25 cents. Casting copper is very scarce for requirements within sixty days. It is strong at 24;,'2 and 251-4 cents.
Ordinary grades in carload lots are fetching 25;; cents for
prompt delivery.

245/g

Intelligence.

TRADE.— In

trade quietness

distributive

Prices of staples show remarkable
heavy wearing apparel.
strength, and iron and steel, leather, raw wool, cotton and
cotton goods displayed notable firmness. The New Year opens
bright with promise in business circles, no excessive stocks
being carried over, and results of inventories fully equal sanguine anticipations. In the leading industries, contracts on the
books are very large and plants operate full time, except
where materials or fuel cannot be secured or finished products
cannot be forwarded to consumers. There is much complaint
from Northwestern flour mills on this point, and export trade
is also restricted because grain and other merchandise fail to
reach the seaboard promptly. While the car shortage trouble
is still very acute the country over, there are reports from a
few sections, especially the Northwest and parts of the Pacific
Car
Coast, that grain and lumber are moving more freely.
congestion is complained of, however, in the Eastern and
Western coal trade, and affects cotton movement in parts of
slow with exCollections are good in the West
the South.
tensions asked for in the South Atlantic States, and only fair
Active and strong conditions ruled the pig
in the Northwest.
iron and steel markets at home and abroad during the week.
In foundry iron from domestic makers the volume of business
From the middle until the
is large for prompt and forward.
end of the week Southern foundry iron sales for the second
half were made at advances over prices that held in the forepaM of the week. Steel makers bought heavily toward the
end of the week in Eastern and Valley irons. Bar iron is in
increasing demand, with supplies available for all requirements.
Old materials are active and strong,
Prices are unchanged.
especially for heavy steel melting scrap, old rails, cast maSteel markets
chinery and cast iron. Prices arc unchanged.
;

'

are intensely active, with increasing pressure for tin plate,
black and galvanized sheets, pressed steel shapes, wire and
wire products, heavy forgings, cast steel and tool steel and
Export trade is increasing in heavy machinery, wire
tools.
and wire products, agricultural implements and tools. A number of important Canadian and South American buyers are
Building operations have
negotiating for large specifications.
fillcn off, but the railroads continue to place good contracl.=;
for structural shapes. The mills arc sold up for the next three
or four months. There were fewer business failures in 1906
than for twenty-two years preceding, says Bradslrcefs, but
owing to a few large bank failures, due to isolated cases of
There
dishonesty, the liabilities were larger than in 1905.
were 9.384 failures, involving $123,827,927 in liabilities, a decrease of 6 per cent in number from 1905, but an increase of
The proportion of assets to liabili1.6 per cent in liabilities.
The
ties was 49.9 per cent, the smallest ratio since 1902.
number of these in business in 1906 was 49,000 larger than in
1905, but owing to the smaller number of failures reported,
the percentage failing in 1906 the commercial death rate, in
wai only 66 himdrcdths of i per cent, as against 71
fact
hundredths in 190!;, i 40 per cent in 1896, 1.50 per cent in
Five
1893, and the smallcHt death rate reported since 1880.
bank failurrn all due to dishonesty accounted for one-sixth
of all liabilitifi. The number of failures for the week ending
January .id was 185, againif 161 in the precrdlng week and
220 in the corresponding week last year. Domestic and foreign
copper markets rcdcctcd the strong statistical position of the
metal, which is firmly consolidated under progressive and
For all deliveries F.lrclrolylir business besteady demands.
tween producers and the large consumers is friching 24'/^
Prime Lake is in murli larger demand than
and 3-i cents.
supply, with most producers of the larger tonnapci lold out
Latest imporlaiit vales were made at
for icvernl months

—

—
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and Commercial News

prevailed, but in industrial lines there was great activity. Postholidaj- and weather conditions affected both wholesale and
retail trade, the latter line noting slackness in demand for

—

Vol.

—

CROCKER-WHEELER ORDERS.— The

Crocker-Wheeler

Companj', of Ampere, N. J., notes the following among recent
orders
Waynesboro Electric Light & Power Company,
Waynesboro, Pa., one 300-kw, engine-type, alternating-current
generator, 2,300 volts, 164 r.p.m., 60-cycle.
Republic Iron &
Steel Company, Youngstown, Ohio, one 200-kw, engine-type,
direct-current generator, 250 volts, 100 r.p.m. Interstate Iron &
Steel Company, E. Chicago, 111., one 225-kw, engine-type, directcurrent generator, 250 volts. Charles C. Morse & Co., San Francisco, Cal., one 200-kw, alternating current generator, 2,300-volt,
ordered one 35-kw, 250-volt, direct-current generator, 300 r.p.m
citer.
Williams Construction Company, Corinth, Miss., two 150:

kw,

engine-type,
alternating-current generator, three-phase,
225 r.p.m
these generators to furnish power for
lighting the city of Corinth.
Crown Seal & Cork Company,
Highlantown, Baltimore, Md., one iso-kw, direct-current gen-

2,300-volt,

;

erator, 125 volts, 22s r.p.m.

Roxbury, Mass., one loo-kw,

Trimont Manufacturing Company,
belt-type, alternating-current gen-

erator, 240 volts, 600 r.p.m. National Tube Company, McKeesport. Pa,, one 340-hp, 230-volt direct-current motor, 85 r.p.m.

four i2S-hp, 2,300-volt, direct-current motors for driving pumps
six iS-hp, 230-volt motors.
American Prjntihg Company, Fall
River, Mass., one 75-hp, 230-volt, direct-current motor, 530

American Wood Working Machinery Company, RochN. Y., two 32-hp, 230-volt, direct-current motors one
13-hp, 230-volt and one lo-hp, 230-volt, direct-current motors.
International Silver Company, Bridgeport, Conn., eleven directcurrent motors aggregating 162 hp. The Balance Cable Company has recently placed orders through the Millard Construction Company, of Jersey City, N. J., for six 40-hp, soo-kw crane
motors. The Isbell Porter Company, of Newark, N. J., has also
ordered one 35-k\v, 250-volt, direct-current geenrator, 300 r.p.m.,
and one 12-hp, two 6-hp and one 5-hp direct-current motors for

r.p.m.
ester,

;

driving ice machines.

COPPER PRODUCTION.— Mr.

D. Guggenheim, president

of the American Smelting & Refining Company, in an article
in the Ncio York Times, states that he expects to see a gradual
He says "The United States proincrease in copper output.
duction in all probability will aggregate about 975,000,000
pounds, or an increase of only about 4 per cent for 1906 by
comparison with 1905, as against an increase of 1905 over 1904
For igo6 the Canadian production will aggreof 10 per cent.
:

gate about the

same as
The

1905,

and Mexico

will

probably show a

chief increase in production for 1906
comparatively small
has come from lltah and California.
increased production has come from the lakes and from AriMontana shows a reduction in output for i()o6. It is
zona.
slight

falling off.

A

interesting to note that the production of copper in the world
has doubled during the past ten years, an4 still it is all consumed.
If we reason from the past we can readily hcliev?
even if the production increases again 100 per cent during the

next ten years that the commercial and scientific development
It
of the age will require all that the mines may produce.
has been said recently by eminent authority that the business
of this country for the year 1007 is simply to be limited by the
capacity of its various manufacturing plants, the capacity of
the varinus transportation lines, and the supply of labor and
.Similarly, we may expect as to the copper market
capital.
a consumption equal to the greatest possible production, as no
stocks of copper arc in existence, and even the supidv in the
hands nf manufacturers is at the lowest possible ebb. The
price which will be established will be absolutely that required
by supply and demand, as spcrulalion cannot enter into the
Producers will only sell to consumers, mid there
problem.
are no stocks with which to speculate."

CHICAGO TFLRPHONF
cember, making

,t

phone Company's

total

gained 2,244 telephones in Deof 170,833 in use in the rhicagn Tele-

territory.

January

12,
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LIGHTIXG AT BENNINGTON, VT.— Mr. V. R. Lansingh,
general manager of the Holophane Glass Company, says
"Perhaps as good an example as can be cited of the modern movement toward giving customers better illumination is the case of
Bennington.
This is a place of only 5,600 people with 9,000
incandescents on the circuits, but nearly 2,000 of these are
equipped with the new Gem high-efficiency lamps with Holophane reflectors. The management under Mr. J. E. Larrabee,
president and general manager, has not waited for customers
to find out that better lamps than the old carbon type can b«
obtained, but has gone out of its way to push these modern
lamps and endeavor to give the customer more illumination for
the same or less expenditure of energy. The result has been
that the standard of illumination in the town has been raised
so that customers to-day are better satisfied than formerly and
at the same time are spending more money for electric energy

Financial Intelligence.

:

for lighting purposes.

The company has endeavored not only
new types of lamps and reflectors, but

to give the customers the

has endeavored to so place and select the same according to the
modern principles of illuminating engineering as to give the
customer the best possible illumination at the lowest cost. If
the attitude of this company were adopted by all the electric
companies throughout the United States, it would do more to
still the cry for municipal ownership than perhaps anything
else that can be done.
It is also this attitude which makes it
possible for the electric company to not only compete successfully writh gas, but far outstrip it, despite the fact that first cost
of installation is in many cases somewhat higher and the fact
that the operating cost per candle-power is somewhat higher.
It is interesting to compare this policy with that adopted a few
years ago by most of the cities and towns throughout the country,

when

the

electric

company was

interested in

selling

the

customer so many kilowatt-hours at a given price rather than
give the customer what he was really paying for, the best illumination."

THE BABCOCK & WILCOX COMPANY
the Stirling Consolidated Boiler

Company,

has bought from

as of

December

31,

American property and interests, including all accounts
and bills receivable, and has assumed its obligations and will
execute its orders and contracts lor boilers and appurtenances
for installation and use in the United States. The plants thus
purchased will be operated in the future by the Babcock &
Wilcox Company under the name and style of "The Babcock &
1906, its

Company

(Stirling Department)," and will be operated
under the direct charge and management of the same gentlemen
who have operated the Stirling Consolidated Boiler Company.
The men who have been connected with the Stirling Consolidated Boiler Company in its sales department will be associated

Wilco.x

& Wilcox Company in similar capacities. The
Babcock & Wilcox Company (Stirling Department) will manufacture the Stirling, Aultman & Taylor and Cahall water-tube
boilers and appurtenances heretofore manufactured by the Stirling Consolidated Boiler Company.
TIDEWATER ELECTRIC COMPANY.—The Tidewater
Electric Company has secured county and city rights of way
from Gadsden, Alabama, to Tuscaloosa, on the Warrior
River, via Birmingham, for a freight electric railroad to the
Tuscaloosa end, whence it purposes to barge coal to the
Gulf down the Warrior and Alabama Rivers to Mobile, and
thence by the Mississippi Sound and Lake Borgne Canal,
The Birmingham Railway, Light &
to New Orleans itself.
Power Company has reached the limit of its expansion powers
in Birmingham and is at work seeking a proper site for water
power to deliver electrical energy to Birmingham. It operates one hundred and thirty miles of street railway, besides
furnishing all the light and power for ten or more municipali-

"7

THE WEEK

IN

WALL STREET.—The

The main

feature early seemed to be the
the leading high-priced stocks of the
Hill and Harriman groups, which had a rather weak tone and
tended to recede on limited selling pressure. There was, however, no general disposition to work on the bear side, and it

January a year ago.
uncertain

was

position

of

with over 200,000 inhabitants.

TELHARMONIUM CONTRACT.— A

large

number of

hotel

have already been made for the Cahill
telharnionic niu.sic of the Electric Music Company of New York.
Last week a contract was signed by the company and Willard
Holcomb, business manager for Paula Edwardes. The "longdistance orchestra" has been installed in the lobby of the
Casino Theatre, and patrons of the theatre have been treated
to a free recital of airs from the opera for an hour before
every performance, beginning with the opening of "Princess

and

rcstaur;uit contracts

Beggar,"
star

to

last

Monday.

make

practical

to her performance.

Miss Edwardes was the first operatic
use of "electric music" as an adjunct

The symptoms

largely a waiting market.

money

of easier

by warnings that a period of permanently lower
rates was not yet at hand.
Predictions of gold exports due
to the rise in foreign exchange did not. however, find much
support.
On the other hand, the raising of the Delaware &
Hudson dividend from 7 to 8 per cent fell flat. Electric
and traction shares showed more strength and prices are in the
main higher. Westinghouse common closed with an advance
of SVi points, and Genera! Electric closed with a gain of i^
points.
There was a resumption of the brisk trading in the
copper shares on the curb and the market presented a more
Stocks continued to advance and further
active appearance.
material gains were recorded, but the display of strength was
succeeded in the later dealing by a sharp reaction, which in
most cases greatly cut down previous advances.
Following

were

ofifset

are the closing stock quotations of Jan. 9:

NEW VORK
Dec. 31

Allis-Chalmers Co
Allis-Chalmers Co, pfd
American Dist. Tel
Amerieaii Locomotive

160

Intcriorongh Met. Com.
InterboroughMct. pfd..

85

.

85

MackayCos
Mackay ''OB. pfd

35M

St-Ji

73i?
eo»«
66>i

li<>i

'tVH

69

Marcon' Tel

im

817s

Boat.

30

30

Boat pfd

73

7«

Vehicle.

Vehicle pfd

Jan. 8

M5* General E.tctrio
43H Hudson River Tel

45

American Locomotive pfd..
American Tel. k Cable
American Tel & Tel
Brooklyn Kapid Transit....
Elfctric
Electric
Electric
Elecftic

31

)60

Dec.

Jan. 8

16%

Metropclitsn St. Ry
N. Y. &N.J. Tel

S3M

Westein Union Tel
Westinghouse com

153

84
148

We.stinphouse pfd

.

BOSTON
Dec. 31

American Tel & Tel
Cumberland Telephone
Edison Elec. Ilium
General Electric
Mass. Elec. By

134!<

Jan.?
230

Dec.
Mas.i. Elec.

133!.»i

67

Western Tel. & Tel
Western Tel. & Tel. pfd..

1!)

31

Ry. pfd

Mexican Telephone
New England Telephone

159?<

18

Jan.

8

mi

12t>

.

SO

PHILADELPHIA
Dec. 31

American Railways
Elec. Co. of America

50H

Elec. Storacre Battery
Elec. Storage Battery pfd

lOJ^
66

Dec.

.Jan. 8
.509ii

Phila. Electric

W/i Phila. Rapid Trans
S7

31
8

20M

Jan. 8
SJi

20M
18

Phila. Traction

CHICAGO

with the Babcock

ties

was

stock market

firm but only moderately active. The daily sales of about 600,000 shares contrasted rather poorly with the million to million
and a half share-markets which ruled in the early part of

Dec. 31

Chicago City Ry
Chicago Kdison
Chicago Subway
Chicago Tel. Co
Metropolitan Elev com.

Dec.

Jan. 8

National Carbon.
National Carbon pfd
Union Traction
Union Tiaction pfd

31

.Jan. 8

U.
5K

*Exdividend

PACIFIC TELEPHONE.— Announcement is made that the
Telephone & Telegraph Company and the Sunset
Telephone & Telegraph Company have been merged into one
Pacific States

company, and that their various properties and systems, reaching every part of the Pacific Slope, will be taken over by a
merger company called the Pacific Telephone & Telegraph Company. The consolidated company has been capitalized at $50,000,000.

Of

this

there will be $32,000,000 in preferred stock

and $18,000,000 in common stock. Great improveinents are
planned. While the merger has been in contemplation for some
time it has only now been completed. The shareholders of the
old companies met and voted the change, which thus consolidates Bell interests on the Pacific Slope.

DIVIDENDS.— Directors of the Union Traction Company
of Indiana have declared a dividend of i per cent on the common stock, payable January 10. Directors of the Cincinnati,
Newport & Covington Light & Traction Company have declared
the regular quarterly dividend of i^^ per cent, payable January
Directors of the Philadelphia City Passenger Railway Com15.
share, payable January
pany have declared a dividend of $3. 75
10.
The directors of Ottawa Electric Railway have decided to
pay the regular dividend of 8 per cent and a bonus of 4 per
The directors
cent, the largest disbursement it has ever made.
of the Memphis Street Railway Company have declared a
semi-annual dividend of 2',-^ per cent on the preferred stock.
•"»
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HALL SIGNAL STOCK INXREASE.— A

circular has been

issued giving a plan for the sale of the Hall Signal Company
to a new company with a capital stock of $10,000,000, of which
one-half will be 7 per cent cumulative preferred and one-half
common, par value $100 a share. The stock, plants, property,
etc., of the Hall Signal Company are to be sold subject to
The assenting stockholders will rea mortgage of 8250,000.
ceive for the capital stock now held by them payment as follows
The preferred stockholders will receive in payment preferred stock in the new company share for share and dollar for
dollar, except that the stockholders owning preferred stock in
the Hall Signal Company shall be paid $20 a share in addition
to receiving one share of the preferred stock in the new company for one share of preferred stock, in the Hall Signal Company. Of the stock of the new company 10,000 shares of preferred are to be sold at par and the proceeds placed in the
:

treasury of the new company. The
underwritten by J. S. Bache & Co. and their associates. Of the
new company 20.000 preferred shares are to be reserved in th.;
The stockholders of the Hall
treasury for subsequent sale.
Signal Company to the extent of one-half of their holdings
shall have the first right up to and including January 20, 1907, to
sale of 10,000 shares will be

purchase the above 10,000 shares of preferred of the new company, paying cash therefor. The purchaser of each share of preferred stock shall be entitled in addition to one share of the
common stock of the new company. The 50,000 shares of common stock of the new company are to be sold or used as folTen thousand shares arc to be set apart and issued to the
lows
purchasers of the 10.000 shares of preferred stock which is to
be sold for cash; 15,000 shares are to remain in the treasury
for sale. The remaining $2,500,000 are to be paid to the underwriters mentioned above for their services in carrying the agree:

ment

into effect.

COAL ENERGY TRANSMISSION.— The

Harwood Transmission Company, of Hazleton, Pa., has applied for a charter
to manufacture electricity and furnish it for the purposes of
light, heat and power to the counties of Luzerne, Columbia.
Schuylkill. Berks, Lehigh and Northumberland.

The

principal

incorporator of the company is Calvin Pardee, Sr., of Philadelphia. The other stockholders arc Alfred Pardee, Ario Pardee. Calvin Pardee, Jr., and A. VV. Drake, general supermtendcnt of the Lattimer and Harwood coal mines. These coal
operators have conceived the idea of manufacturing electricity
at the mines, where fuel is cheap, and then marketing it to all
A big power plant is being
the country for miles around.
erected at Harwood. and lines of wires will reach from the
mines to Reading. .Mlcnlown. Sunbury, Mauch Cliunk. Pottsville, Shamokin, Bloomsburg and all the towns and hamlets in
the region. There are millions of tons of coal in the anthraIt is the
cite region that it does not pay to ship to market.
size known as "rice," whicli is so small that there is hardly
any sale for it. It is used principally at present at the boiler
It contains from 35 to 40 per
plants of the coal companies.
cent slate, but makes desirable fuel for large plants where no
The projectors of the Harcost of transportation is involved.
wood Transmission Company are confident that the cost of
electricity, taking into account mainlcryincc of poles and wires
anil interest on the investment, can be considerably reduced by
locating the power plants at llic mines, thus saving the freight
on the coal, and the cost of its handling in the manufacturing
Of
renters where it is tised now in generating electricity.
course, several of the lighting and power companies in the coal
regions arc already doing this thing (|uite successfully.

STOCKS
the

New

IN

^'ork

irx]6.— The dealings in electrical securities on
Stork Exchange and "curb" during the past

wide flnctuatinns in the
year were on
pricei. On the whole prices (laltcned out somewhat, affording a
American
grriund of safety and solidity for the present time.
Telephone & Telegraph was cjralt in to the extent of lo.yS.";
shares reaching i44V<i, falling to l.TO and closing at 136, with
General Electric was active
a decline in the year of 4 points.
to the extent of 2^iK.fioo shares, ranging through 1K4 and 1.S6
and closing at ifio'/j. or tCt.yi lielow the initial tpiotation. Western I'nicm on 70.497 shares drojipetl from the high point of
Westinghoiisc Electric & Manufacturing
<)4'/i to 84 as a closer.
on .I7,f<7'i shares ranged from 176 down tf> 14H and closed at
Allis-Chalmers was
i57ki. or W-ft below the starting point.
one of the most active stocks. The preferred was dealt in to
the time of 1,304.000 shares and from its liigli point of 67 rangecj
down to 40, closing at 44l'i, or i7V(i below the first quotation.
a very large scale, with

Vol.

XLIX, No.

The common

stock on 521,600 shares ranged between 27^g and
i6j8 and declined 5f^. Electric Storage Battery on 3,095 shares
braced up to the extent of 2j^, closing at 84^, although its
highest point of the year was 87^^.
These prices will fairly
indicate the general run of things, and may be taken to evidence
a conservatism and a basis for a strong rally.

A NEW STOCK EXCHANGE.—

At a meeting of the board
of managers of the New York Produce Exchange oft the last
day of the old year, a recommendation to add trading in stocks
to the other business of the exchange was unanimously adopted.

A

committee has been appointed to prepare a temporary
of about 100 leading mining stocks, and by the
middle of this month it is hoped that the innovation will be
in full swing on the floor of the exchange.
It is understood
special

trading

list

that the project has the support of many New York Stock
Exchange houses. The opposition of that organization to the
merger of the Produce Exchange and the ConsoHdated Stock
and Petroleum Exchange, which was proposed a few months

ago, does not apply in this case, as no stocks dealt in on the
New York Stock E.xchange will be included in either the present
temporary trading list of mining stocks or in the permanent
and carefully selected list of raining, industrial and public service stocks which is to be prepared later.
This new stock exchange is intended also to supply a trading centre for firstclass traction company stocks of all parts of the United States.
It is to be hoped that discrimination will be exercised in
selection of both traction and mining stocks, as there are some
pretty bad "wild cats" in both categories.

MISSOURI & KANSAS TELEPHONE.— The

Missouri &
year ended December
31, 1905, earned less than i per cent on its stock, the balance
of the 6 per cent rate being paid out of surplus. The increase
in gross business in igo6 was $500,000, or over 30 per cent, but
the heavy interest charges required to carry the loans to the
Missouri & Kansas Company, by the .\merican Telephone &
Telegraph Company, have prevented anything more than a nominal increase in surplus earnings.
On December 31, 1905, the
surplus was equal to about 8 per cent on the stock. It is now
The American Telephone & Telenot much over 3 per cent.
graph Company has put between $8,000,000 and $9,000,000 into
The interest
the development of the Missouri & Kansas field.
charges on this sum amounts to above $500,000 yearly. At the
close of 1905 the company had 54.991 stations of its own and

Kansas Telephone Company for the

On November

30 last it had 72,135 sta18.455 sub-licensees, while 66.000 stations
territory connect with the lines of the Missouri & Kansas,

12,525 sub-licensees.
tions of its own and
in its

fiscal

giving a total of over 150,000 stations.

TELEPHONE STOCK DISPUTE.— A
New

somewhat unusual

The annual meetEastern Telegraph & Telephone Company was to have been held in Jersey City, but was enjoined by
order of Vicc-Chanccllor Garrison. Recently the New York &
h'astern Company filed a bill in chancery to enjoin the Great
luistern Telephone Company and Edward M. Millard and De
h;ibert A. Reynolds, from voting 200 shares of its stock on the
ground that the stock was fraudulently appropriated and transincident occurred last

ing of the

week

in

Jersey.

New York &

Mr. Reynolds claims that the stock in
was purchased by him in the open market and U|)on

ferred to the defendant.

dispute

motion of his attorneys Vice-Chancellor Garrison has granted
.in order enjoining V. H. Mihlenberg, a director of the New
York & l'".astern Telegr;iph & Telephone- Company and others
from holding the meeting and from trnnsfcrriiin .niv slnck pending settlement of the dispute.

PICKKV,

C()I'"I''IN

& HURR, 60

Sl.ite

Street. Boston. Mass.,

have issued a circul.ir listing at attractive prices bond issues
I'lica & Mohawk Valley
,,f the Schenectady Railway Comp.any,
Kailway Company. Municipal Gas & ICloctric Company of
Brockton & Plymouth Street Railway ComRochester, N. \
pany, Imliana Kailway Company, Edison Cnmp.any of Los
Angeles, Detroit ICdison Company, Birmingham Railway Light
Texas Traction Company. Comit Power Company, Northern
monwealth Power Comp.niv and (ir.ind Rapids-Muskegon I'nwer
'.

Company.

ALABAMA.— The Al.d.ama City, Ga<lsden
Railway Company has filed at Gadsden, Ala.,
Trust Company of America,
a copy of a mortgage given to the
New York, for $.100,000, which covers the street railway, ice
Improvements costing not less than
plant and light plant
MORTGACiE

«!

/Xttalla

IN

Street

^iVi.'ioo are In be m.idr

at

mice.

January
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GENERAL NEWS.
an extension to the lines allowed by the present charter.
to be asked for is six miles in length and will run
Essex to Chester through Deep River.

build

Construction ^etus.
MONTGOMERY, ALA. — Suireys
gomery Traction Company

for

a

are

line

now being made by the Montfrom Montgomery to Alexander

City.

GADSDLX. ALA.— The Alabama City, Gadsden & Attalla Street
Railway Company has now under way improvements which will require
an immediate expenditure of $ 1 50,000. These include an entirely new
electric lighting plant, which will be put in operation very soon.
The
capacity of the ice plant will be doubled, and franchises have been
secured for street railway extensions over several additional streets.

ARGENTA, ARK. — The

Argenta Light & Power Company'has awarded

FT. SMITH. ARK.— Ira L. Reeves, of Muskogee. I. T.. president of
the United Cities Traction Company, writes that bids will be received
about Feb. 15, for the construction of an electric railway about ^Yz miles
in length, and electric light and power plant to cost in all about $100,000.

BERKELEY, CAL. — The Home
franchise

in

this

Telephone

The

city.

price

Company
paid

for

has secured a
charter was

the

$47,000.

ANDERSOX, CAL.—The
work

early

this

Mt. Lassen Power Company plans to begin
on the development of its water-power plant on

year

SACRAMENTO. CAL. — The

have

contractors

electric lighting plant, to cost $10,000,

recommended

that

an

be installed in the Capitol, which

being remodeled.

REDDING. CAL. — The
plating the erection

Northern California Power Company is contemnew plant at the mouth of the Jenny Creek,

of a

and surveys for the pipe

line will

MODESTO. CAL. — Bids

commence

will be received

by the Board of Supervisors

Jan. 16. for the installing of an electric plant for
poses at the County Hospital. \V. J. Marin is clerk.

SAN FRANCISCO, CAL.— George
chise

B. Keane. clerk of the

writes that the Parkside Transit

for a

street

Company

pumping pur-

has secured a fran-

railway in the Parkside and Sunset districts.

have been made by the Chicago
Light Company to increase the capacity of the plant.
A new
boiler of 6oo-hp capacity will be installed and other equipment added
to the plant.
Electric

SAN niEGO. CAL.— E.

Barilett Webster, president of the East Side
petitioned the City Council for a franchise for a
on El Cajon Avenue or L'niversity Boulevard from

Company has

railway line

street

Ihirtieth

Street to the east line of the city limits.

COMPTON. CAL. — The

trustees have oflFered an electric light franwhich will be purchased by G. R. Fulton, and as soon
as legal forms are complied with the company will commence work on a
$22,000 plant which will be in operation within 60 days.

chise

for

SAN FRANCISCO. CAL. — Announcement

made

has been

the

that

Telephone & Telegraph Company and the Sunset Telephone
& Telegraph Company have been merged into one company, and that their
various properties and systems, reaching every part of the Pacific Slope,
will be taken over by a merger company called the Pacific Telephone &
Telegraph Company.
The consolidated company has been capitalized at
Many improvements are planned.
$50,000,000.
Pacific States

REDDING, CAL.— The new power company

incorporated

as

the

Power Company, and which has recently acquired the interests
and holdings of the Mt. Lassen Power Company in tiiis county, will
Pacific

competition with the companies now in existence
here.
The purpose of the new company is to generate power which
will be utilized for the raising of the waters of the Sacramento River
to a sufficient height to irrigate an immense tract of over 300,000 acres
The permanent
of land in the southern part of the Sacramertto Valley.
The
offices of the Pacific Power Company will be located in Redding.
temporary office is at Red BlulT, where some of the work is now being
carrieil

field

in

on.

E.

Schneider

has built

an addition to

Lebanon Street Railway Company has applied

Legislature for permission to construct an electric line through
towns of Lebanon. Andover and Bolton and to a connection with
the existing lines in the town of Manchester.
the

the

TH0MA:=T0N. CONN.— The Thomaston & Watertown

Electric

Rail-

way Company has

applied to the General Assembly for permission to construct an electric railway from Watertown to Tcrryville and for an extension of time for the construction of its lines.

CHESTER. CONN. — A
ture

by

an electric lighting plant and
prepared to furnish electricity for lighting in the borough
of Ridgefield. but it claims that it is unable to do so on account of the
present restriction as to the highways it is empowered to use.

BERLIN. CONN.

—^Work

power house

the

at

from 13,000

to

has commenced on the changes to be made
The voltage is to be changed
Berlin station is now furnishing electricity

Berlin Junction.

at

The

11,000.

operating the Parkville and
Consolidated Railway Company.
for

West Hartford

the

lines

electric

of

the

Farmington
Street Railway Company is also to be furnished from this station, and
the com^pany is now engaged in installing a feed line from Plainville
to Farmington.
Electricity is to be carried from Berlin to Plainville
over the old third

Electric

energy-

for

the

high tension wire system.

rail

WILMINGTON, DEL. —The

street and sewer directors, Jan. i, passed
Delaware Electric Transmission Company over the
veto of Mayor Wilson.
It was originally granted to the Commercial
Light, Heat & Power Company, but was recently divided, so that the
Commercial Company held a right to use the streets for gas pipes and
a ne\v company was formed to supply electricity.

WASHINGTON,

D. C.— Bids will be received at the Bureau of Supand Accounts, Navy Department, Washington, D. C, until Jan.
22, to furnish at the navy yards, etc.. Portsmouth, N. H., Boston,
Mass.. Newport, R. I., New York, N. Y., League Island, Pa. Washington, D. C., and Norfolk, Va., a quantity of supplies, as follows:
Schedule 345 vitrified conduit, metal plugs, electric wires and cables,

—

beams, asphaltum, etc.- Schedule 349 incandescent lamps,
commutator, spark plugs, dash coils, batteries, etc.
Bids will also be
received until Feb. 5, at the navy yards. Mare Island, Cal., and Puget
Sound. Wash., for a quantity of naval supplies, as follows: Schedule
356 brass, rolled bronze, sheet copper, brass and copper pipe, etc.; also
until Feb. 5, to furnish at the navy yards, etc., Boston, Mass., New
York. N. Y.. Charleston. S. C, Mare Island, Cal., and Frenchman's
Bay, East Lamoine, Me., a quantity ^of machine tools, as follows:
Schedule 353 side-crank
Schedule 352 electric traveling cranes, etc.
steam engine. Schedule 354 horizontal steam steering engines, radial
Applications for proposals should
drilling and countersinking machine.
E. B. Rogers, Paymaster General.
designate the schedules by number.
U. S. A.
piles,

steel

—

—

—

—

JACKSONVILLE. FLA.— Bids
Bond Trustees

of

light

R.

plant.

are

for the purchase

N. Ellis

is

Shore

Line

petition will be presented to the next

Electric

Railway

Company

for

the

Legislaright

to

about to be asked by the Board
new boilers for the electric

of two

superintendent.

—The

for
the illumination and
contract
power plant for Dixieland, an amusement resort, has been awarded to
The lighting scheme calls for 20,000
the Florida Electric Company.
incandescent lamps and a motor service for roller coaster, circular

JACKSONVILLE,

swings,

FLA,

etc.

BRUNSWICK, GA.— F.

D. M. Strachan is interested in a project to
obtain control of the Mutual Light & Water Company and to secure a
franchise for the construction of an electric street railway.
electrical engineer American
be opened on Feb. 20 for the conThe
struction of transmission lines for the Sanitary District of Chicago.
probable cost of work is placed at $15,000.

CHICAGO. ILL.— Edward

B.

Trust Building, writes that bids

PEORIA, ILL.
the

— Sealed

Ellicott,

will

proposals

will

Commissioner of Public Works

be

received

at

Jan. 21 for
E. A.
770 electric street lamps.
until

the office of
furnishing the

city with not less than
missioner of public works.

Council

compete

lighting plant, located at Little Florida.

LEBANON, CONN. — The
to

apply

will

is

it

SPRINGFIELD, ILL.—Application

BRANCHVILLE, CONN.— J.
his electric

Company

Electric

of charter, extending its privileges
also the right to manufacture and deal

for electric lighting purposes and
in artificial ice.
The company has erected

sale,

not enter the

Ridgefield

amendment

Legislature for an

—

Board of Su-

CALISTOGA. CAL. — Arrangements

Ratlw:iy

RIDGEFIELD, CONN.— The
to the

plies

soon.

until

per\'isors.

WATERPLRV. CONN.—

the franchise for the

Bat'le Creek.

is

from

D. W. Cooley. of this place, has taken an
option of the land at the palisades, situated about two miles from Waterbury, on the Winooski River, and also has options on other property in
that vicinity.
Sur\'eys are now being madd and it is estimated that an
electric plant can be installed which will develop 1,000 hp.

states that

the contract for construction of its power house to J. H. Leveck, of Little Rock.
J. M. Griffin is president of the light and power company.

telephone

The

extension

for

a

with

new company

will

soon

be

made

is

com-

the

City

Furry
to

franchise for a new electric light company which will
The
the Springfield Electric Light & Power Company.
is to be organized by local business men with a capital

stock of $250, coo.

BROOKVILLE, IND.— The

City

Council has decided to construct a

nuinicipnl- lighting plant,

ALBION, IND.— The
be in the

Noble County Telephone
market for a new switchboard.

MONTICELLO. IND.— The
Company was

entirely

creased

its

capital

stock

is

said

to

switchboard of the Monticello Telephone

burned out on Jan.

RICHMOND. IND.—The

Company

4.

Richmond Home Telephone Company has

from $150,000 to $400,000.

in-

ELECTRICAL WORLD
RICHMOND, IXD.— A
and

their accessories,

lighting plant,

composed of an engine, dynamo

for sale by the county.

is

in the basement of the county jail.

The

This plant

plant was installed

court house was built, at a cost of $5,000. and
It has a maximum capacity for 600 lamps.

is

located

is

when

the

—The

in

good condition.

City

Council has rejected the proposition of the
local electric light company for the purchase of the plant.
The members of the Council, notwithstanding a considerable sentiment in favor,
are opposed to municipal ownership and announced that the City Council stands ready to grant a
franchise to any responsible company to
light the city and sell electricity for light, heat and power.
The contract with the local company has expired.

TULSA,

T.— The

I.

Pioneer Telegraph

& Telephone Company

eon-

templates an expenditure of $250,000 in improvements in the Tulsa oil
fields within the next 12 months.
The company will expend $25,000 in
the Tulsa system, which will be the headquarters of the company.
E. D.

Nims

is

president.

EDEN, lA.— The Eden Mutual

Telephone Company

has

been incor-

porated with a capital stock of $5,000.

—

DUBUQUE,
line,

which

lA.
Surveys are being made for the
being promoted by W. D. Onley.

is

proposed

electric

WATERLOO, lA.— The
Company

is

Waterloo, Cedar Falls & Northern Railway
contemplating the construction of a new power house at a

cost of $100,000.

—

BOSTON, MASS. By a vote of 11 to 2 the Board ot Aldermen
passed over the Mayor's veto an order granting a franchise to the
Metropolitan Home Telephone Company, an independent organization
which is seeking to do business in Boston.

LEOMINSTER. MASS. — The

of the Centerville Light &
explosion as reported in our
issue of Dec. 22.
The explosion occurred in the gas plant which is in
the same building with the electric plant.
James Frady is not now chief
engineer, having severed his connection with the company in November.

LOUISVILLE, KY.— The White

City Electric Light, Heat St Power
Company has filed amendments to its charter changing its name to the
Jefferson County Electric Company and reducing the capital stock from
$300,000 to $73,000.

HOPKINSVILLE, KY.— The
soon

add to

to

City

MARBLEHE.^iD, MASS.

LOUISVILLE, KY.— The Kentucky

Company

Electric

has

acquired

a site on Third Avenue and Water Street on which it will erect its
power house. Contracts for machinery for the power plant will be let
at once and work on the construction of the plant will commence very
soon.
Donald McDonald is president of (he company.

—

LAKE CHARLES.

LA. At the annual meeting of the Lake Charles
Light & Water Works Conipany, the directors voted to increase the
capital stock from $100,000 to $150,000.
The capital stock of the Lake
Charles Street Railway Company was increased from $15,000 to $50,000.
Ice,

NEWPORT, ME.— The
installing the

new

The

plan

Newport

Light

Electric

Power Company

ik

street

and several others are contemplating using

BELFAST. ME. — A

has been signed by the representative
men of B-Ifast aikinR the Legislature to grant to William' H". Quimby,
James II. Howes, Charles H. Field and George A. Quimby the right to
Incorporate under the name of the Citizens' Electric Company for the

purpose of
lighting

g.ner.ilii

and pow.

r

petition

llslributing

.n.l

i-

lIAGF.KSrOU'N.

•

II

•^fn

Nrthrrn Unilway Company

>

soon install two 150 hp gr,
maehlnci arr pl.tcrd ilir pl.ini
will

.MASm-

'.

and gai for healing,

electricity

he city of ndfaat.

1

'irliting

.\

,

cr

ny

new engine

It

When

plant.

of

these

will be received until Jan. 21 by
Goodale, constructing quartermaster, U. S. A., 263
Sumner Street, Boston, for furnishing and installing electric light fixtures, watt-hour meters,
and making service connections in the new
hospital at Fort Warren.

FORT

the

in

MASS.— Bids will be received until Jan. -i by
Goodale, constructing quartermaster, U. S. A., 263
Sumner Street, Boston, for furnishing and installing electric light fixtures, watt-hour meters, and making service connections in the new post
exchange and gymnasium and N. C. S. O. Quarters, Fort Banks.

'•

entire

under

'I

Light

Compiu.v

HOUSATONIC, MASS.—The new

muiiiripol

the

The Oiange

to lui.,,.:
eitabliih

r ,.ivier

of

E.

light

A.

»yslein

Johnion.

Electric

t""'

1

^"

Trani>tnltllng.*

"iTk of $100,000.
-f

titp

t'T,

'

A

!:..»iMn,

*^

,(

M

.111

an electric

>

liiihl

a

Ell

Power
Brnoil

<

ompimy
ii>

picii-

company,

member

of the

K,
the

iiice
cily

lanips

f'lr

from
nil

H

MASS.— The
of

eleclrlr.Tl

of Stone

tt^ident of Ihc lown, rctiirling at Quiiplant lo light several prlv;ite rrsidrncrs

eenH

lo

r,

11

Worcester KIcctrIc LIghi Company has
energy for inrandcicrni lamps used by
nil per kw-hour.
The rate appllci to

muniripal biril'lniy.

Monument

citizens

pany

in

The town has been without street lights,
except such kerosene equipment as the Village Improvement Society has
maintained, for the year past, the Haverhill Electric Company's contract
having been allowed to run out. The town may buy electricity of the
company and postpone the building of a power plant until the question
of a water supply can be settled.
of about 100 incandescent lamps.

HOLYOKE,
tric lighting

of the

M.\SS.

— The

annual report of the Holyoke gas and

department was

highly

Jan. i.
conditions which

pleasing

filed

ment the most successfully administered
the
I

most prosperous

elec-

report shows a continuation

have already made the departin New England and one of

Besides the reduction

country.

the

in

The

in gas to $1 per 1.000 cubic feet, net, further reductions are

made Dec.
announced.

The price of arc lamps is reduced from $80 per lamp per year to $60,
while a price of 10 cents per kw-hour for incandescent lamps is announced.
In addition, the department will hereafter supply renewal of
lamps free of charge and betwecen now and May i will change the present s6-watt lamp to 45-watt lamp.
At the electric station a 1,000-kw
turbo-generator has been installed and three boilers have been contracted
for.
These will give the station a rated steam capacity of 3,000 hp, and
a possible maximum of 4,000 hp.

ESCANAB.\, MICH.— O.

L. Huie, of Marinetlee, Wis,, is rcpoited
have made a proposition for an electric light and gas system here,

to

KALAMAZOO, MICH. — The

Commonwealth Power Company has

cided to build a dam at Kalamazoo. to provide additional power.
Foote, of Jackson, Mich., is manager.

J.

deB.

KAL.VMAZOO, MICH.- Ihc Michigan United Railways Company is
contemplating improvements to its system in Kalamazoo and vicinity this
year, which will involve an expenditure of $150,000. The greater part
of the expense will be incurred in track extensions.

FAIRMONT, MINN.— Bids will be received until Jan. 15 by H. P.
Edwards, county auditor, Fairmont, for electric fixtures for the Martin
county court house al r'airmoiit.
MINNEAPOLIS, MINN.— The
ci

Minneapolis St St. Paul Suburban
contemplating the extension of its Excelsior line to
will build a spur line of one mile to Tonka liay,

nipany

is

and

BliifT,

MINN. — Mayor

Smith has signed the ordinance granting
Heating & Electric Company, to use the
atrecta &nd alleys for conduits, poles and wires, for electric lighting and
r.M'l.,

franchise

lo

Northern

Ihe

power purposes.

SARCOXIE, MO.— The
haa increased

its

capital

amendment

lo

its

Sareoxic

slock

Electric

from $7,500

Light

&

.Milling

I'mnpany

to $16,500.

-The Corsicann Tcle|ihone Company has filed un
inerenning ila capital ilnck from $;a,ooo to

ehirler

$100,000.

HELENA, MONT.— The new

(irni

In

f

the

town has voted in favor of public ownerAt a special town meeting held recently the
voltd to purchase the equipment of the Haverhill Electric Comthe town, which consists of poles and wires for the maintenance

CORSICANA, MO.-

the urvlce neni month.

nenoil

of

GROVELAND. MASS. —This

a
electric

Light Company in preparing
for liithting and power, and hopea to he able lo

^'

plant

ship of the lighting plant.

ST.

•upcrvision

power

Conipany, at Glendale, has been completed and will supply electricity to operate the mills of the company at this place.
The plant
is the
largest one on the Housatonic River in Massachusetts and can
furnish 3,000 hp.
The present capacity of the plant is 750 hp.

is

tON
'

B.ANKS,

Mills

niu

its

—The

L.

George L.

Captain

Ilirch

United Electric
ttcam plant.

electricity for operating their

FORT WARREN, MASS.— Bids

Captain George

Railway

enlarging

com-

practically

1,000 hp.

being inmallrd

plant

MASS.— The

been

works.

lighting

to

is

have

is

syitem recently contracted for by the
place incandescent lamps of 32 cp throughout
the village leaving several arc lamps on Main Street, substituting the
arc^ for incandescents elsewhere,
village.

—Arrangements

pleted by the Electric Light Department for establishing a day service in
the town.
Two motors have already been installed by different parties

Company, of Hopkinsville,

Light

equipment two Allis-Chalmcrs generators and exciters.
The generators have a capacity of 175 and 250 kw
respectively, with exciters of 6 and 9 kw.
electrical

its

Massachusetts Lighting Company, which

controls the Leominster Electric Light & Power Company, and lighting
plants in several other towns and cities in Massachusetts, is planning to
take over the Electric Light Company, of Ayer, in the spring.

—

CENTERV'ILLE. lA. The power plant
Company was not destroyed by an

Traction

IS

2.

'

now

EVA.NSVILLE. IND.— The Citizens Telephone Company will again
apply for a franchise in this city.
The Cumberland Company has announced that it will not 6ght the franchise of the independent company.
The promoters of the Citizens Company say they will begin at
once to construct a $600,000 plant if the franchise is granted.

PERU, IND.

Vol. XL.IX, No.

power plont of the Helena Power TransThe plant is looperation nhniil Feb. 1.
cnled on the Missouri River, about ao miles from Helena, and will have
a ciipiieity of in, 000 hp, which has nil been contracted for in llultr, more
The transmission line Is completed and every
Ihnn 1.1" miles ilistniil.
inlstion

Company

will

be

In

thing donr^ but lo close Ihc gap in the dnin
take more than two week*.

and allow ihe lake

lo

fill,

wliieh will

VALPAKAISD,
fnr

NEII.

the estnhli^liiiirnl

of a

A

fraiicliisr

llilhtinir

liiix

idaill.

been giniil.d lo D.

M. Dean

January

i2,

ELECTRICAL WORLD

1907.

UMAtlA, XEB.— The Omaha & Council Bluffs Street Railway Company is said to be contemplating running a cable across the river direct
from the power house to Lake Manawa, connecting with the substation
which the company expects to build at the lake before the opening of
the next season.

—

CARDENAS, X. C. The Cardenas Telephone Company has been organized and the following officers elected. Dr. J. M. Judd, of Cardenas,
president; A. C. Burt, of Holly Springs, vice-president; E. H. Ballentine,
of Walthal, secretary, treasurer and business manager.
The company
begins with a capital stock of $975.

C—

HAMLET, N.
C. Gresham and J. A. Williams, of Charlotte, have
purchased the electric light plant in this town. The plant will be enlarged.

ROANOKE RAPIDS,

J.

DURHAM,

N.

C.

T. Wilson, of Richmond, Va.,

—A

plan

is

con-

Roanoke Rapids Power Company,

the

H. C- Cooper

cost about $1 00,000.

to

C—

N.

power plapt here for

structing the

general manager.

is

being considered for the establishing
to supplement the service
line will be about four

is

around the town,
of the Durham Traction Company.
The new
of a belt line electric railway

miles in length.

CLAREMOXT,

H.— The

Black River Electric Power & Lighting
Company is preparing to develop the water power of Black ^iverl The
company has purchased the water power at Cavendish Gorge, Vt., and*
acquired control of Patch Pond in Mt. Holly, and is arranging to control Rescue Lake in Ludlow and Amherst pond in Plymouth, to be used
for storage purposes.
The main generating station will be erected at
Cavendish. This plant will be equipped with three turbine water wheels
having a capacity of 2,000 hp., for which, it is stated, that a large portion has been contracted for by Qaremont manufacturers.
Locations
for th2 power plant are now being surveyed, and work on the construction will be commenced within a few weeks.
The officers of the company are: John B. Reynolds, of New York, X. Y., president; J. E.
Jones, of Boston, Mass., treasurer; L. N. Wheelock, of Claremont, general manager.

N.

ASBURY PARK, N. J.— Mayor Chas. A. Atkins in his annual message recommended the construction of an electric light plant.

—

MORKISTOWX,

X. J. The Public Service Corporation has decided
reduce the price of electricity from 15 cents to 12 cents per kw-hour.

to

NEWARK,

—The

question of the adoption by the city of a municipal electric lighting plant is to be submitted to the people at the
next general election, according to the recommendation submitted to the
Conmion Council Jan. 3 by the special committee that has had charge of
the investigation of this question for several months past.

N.

J.

JERSEY CITY,
Company

Electric

X.
of

J.

— The

Xew

Morgan

Jersey

Street sub-station of the General

now

is

in

operation

full

and

is

re-

ceiving citctric energy from the Marion Street plant, which has recently

been

The company

rebuilt.

larged service to
genL-rator

its

3,000-kw

of

set

row prepared

is

electric

to give an improved and enand power consumers. A new turbo-

light

capacity

has

recently

been

installed

in

the

Marion Street power house.

PLAIXFIELD,

OLEAX.

J.

Y.— The Mayor

annual message is stated to have
recommended the lighting of the streets by the city.
KORT PLAIN, N. Y.—The Village Trustees have granted the Hudson River Electric Power Company a franchise for the erection of
poles, wires, etc., for the transmission of electricity through the village.
N.

HALLSTON SPA,

N.
extending

contemplates

lines

Galway and

North

Galway,

in

Y.— The
its

his

Eastern
through

New York
Saratoga

and

Hagaman*s,

will

Railway Company
County,^

also

build

touching
a branch

JA.MAICA,

I.,
X. V. -Bids will be received until Jan. 14 by C.
superintendent of school buildings, New York City, for
alterations to electric C(|uipmcnt of Jamaica Training School, Borough
of Queens.

B.

J.

L.

Snyder,

PALATINE BRIDGE,
with

contract

Cannjoharie

the

for

lighting

The contract

Under

thf

old

lam|i.

the

company.

\V.

tl'c

the

calls

streets

for

Board of Trustees have placed a
Light & Power Company, of

Electric

arc

of

village

the

lamps

at

$50

for a term of five
per lamp per year.
the village paid $70

contract with the same company
Roscr, of this village, is president

J.

SCIIEXECTADY.
direct

Y.— The

N.

Montgomery

years.

per

N.

Y.— The Common

Hoard of Contract and Supply

and manager of

Council on Dec. 26 voted to
enter into a contract with

to

Illuminating Company for lighting the streets of the
city for a term of three- years in accordance with a schedule submitted
by the company. The company agrees to furnish arc lamps at $67.50 per
year.
The city is now paying $82 per lamp per year. The new contract
will me.in a saving of between $10,000 ;tnd $11,000 to the city, using
the snnv n'T.ibcr of lamps as at present.
According to the contract the
the

Schtnieclady

company
liftB

.-ig

X. Y. The Schenectady Illuminating Company has
reduction in rates for electricity which took effect on
Jan. I. The reduction places the maximum charges at 12 cents a kwhour instead of 15 cents, with a minimum price of 7 cents. Then in
addition the discount has been increased from 10 per cent to 167^ per
cent if the bills are paid within 15 days from date of bill.
The new

ecs

to

700 lamps in use.

furnish

a substantial

power rates will be. as follows: A sliding scale from 7 cents to 3^^ cents
per kw-hour, depending upon the amount consumed.
cash discount
of 10 per cent will be allowed for the payment of power bills within 15
days after the date of bill.
The minimum charges on the lighting in-

A

will remain the same as heretofore.
The minimum charges
under the power rate will be $1 per month on installations of
and 2-hp
capacity.
On installations above 2 hp the minimum charge will be 50
cents per hp. per month.

stallations

1

—A

DELPHOS, OHIO.
number of business men are considering
proposition of installing an electric light plant in this city.
BRYAN, OHIO. — The

a

to issue $40,000 bonds for the
water plant here was defeated at a

proposition

iirpiovemcnt of the lighting and
special election held Jan, 3.

CLEVELAND, OHIO.—The City Council has passed an ordinance
granting the Low Fare Railway Company the right to use the streets
from East Fourteenth Street to the West Side.

YOUXGSTOWN, OHIO.— It
of

is

reported

that

all

of

the

properties

Mahoning & Shenango Valley Railway & Light Company

the

will

The
sale includes all the electric lines in Youngstown, Warren, Sharon and
Xewcastle, and the gas and electric light franchises in this city, Newcastle and Sharon, and the water-works plant in the last named place.
The capital stock of the company is $10,000,000.
be

sold

short

a

in

time

CLFV'ELAND, OHIO.

Everett

the

to

syndicate

of

Cleveland.

—

A contract has been made with the CleveIlluminating Company for arc lamps used on the streets
This is Si. 80 per lamp
at the rate of $67.92 each for the coming year.
At present the company is operating 1,350 lamps
less than last year.
for the city.
President Springborn of the Board of Public Service
states that the plans for lighting the West Side from the Brooklyn
municipal plant will be proceeded with, notwithstanding the low bid of
the company.
He also states that the report of the municipal plant
this year will show that the lighting can be done at a cost of $60 per
Icnd

Electric

lamp per year.

PRINEVILLE, ORE.— L.

Lafolett, secretary Pringle Falls

B.

Power & Water Company, writes that
May or June for the construction of
W. H. Huston is engineer.

Electric

bids will probably be leceived in
the plant, to cost about $200,000.

SUMPTER, ORE.— Manager

John Thomsen, of the Fremont Power
the Granite Camp, 30 miles west of
Baker City, states that the pipe line to the power house has been completed and transmission lines from the power house to the Red Boy,
Granite and other mines are being erected. When completed the plant
will not only operate the Red Boy mine, but will furnish electricity for
lighting and power to many camps and towns and may even enter Baker

Company and Red Boy mine

in

GREEXSBURG, PA.— The West Penn

Street Railway Company is
contemplating the extension of its lines from Greensburg to
Saltsburg via Crabtree and New Alexandria.

said to be

PHILADELPHIA, PA.— Bids

be received until Feb.
yards and docks, navy
Washington, D. C, for furnishing one generator set for the
League Island, as per specification No. 1524. The estimated
decai

nrc

lamps

at

S60

per

lamp after

the

city

G.

apparatus

Endicott,

is

chief

will

bureau

9 by Mordepartment,

navy yard.
cost of the

$3,750.

CHESTER, PA.— A

charter has been granted for the extension of the
Philadelphia Rapid Transit Company's electric line from Darby to 60th
and Market Streets. Philadelphia, going through Lansdowne and Caruington.
The company will ask the Council of Lansdowne for franchises

on certain

str;:ets.

NANTICOKE, PA.— C

borough secretary, writes that
three years has been awarded
to the Wyoming Valley Gas & Electric Company, of Plymouth, at S60
per lamp per year for arc lamps and $20 per lamp per year for inthe

.Amsterdam.

10

—

SCli'ENIXTADY.

made

City.

—The

Jersey Central Traction Company has of"•fered Middlesex County $50,000 for a 20-year franchise to construct an
electric line across the drawbridge between Perth Amboy and South
Amboy, to connect with its shore line, which is now separated by the
Raritan River. The company also offers to build an electric line to connect Plainfield and South Plainfield with seashore points.
Surveyors are
now making a preliminary line from ,\mboy to Plainfield.

N.

121

contract

L.

Fairchild,

lighting the streets

for

for

candcscents of 23 cp.

EASTON, PA.— Sixty of the leading men and business firms of
Easton, Pa., have petitioned the Select Council, urging the Council to
advertise for bids for lighting the streets of the city and for bids to
keep the city's lighting plant in operation and repair while a private
corporation is preparing to light the city. This action is the outcome
of the failure of the service given by the municipal plant, which is run
at a loss of from $4,000 to $5,000 a year.
SOUTir KENSINGTON. R. I.—The Town Council has granted a
franchise to the Sea View Railroad to construct an electric railway
on certain streets

in

C—

the town.

Feb. 2
is stated that bids will be received until
by the Board of Public Works for $30,000 water and electric light bonds.
SIOUX FALLS, S. D.— F. M.^ Mills, of Benton Harbor. Mich., is
considering the proposition of constructinR an electric railway iu this

SENECA.

S.

It

place.

Knoxvillc Railway & Light Company i»
lamps under its new contract with the
for 22 arc lamps and 80 incandescent lamps.

KNOXVILLE, TENN.— The
now

installing

city.

Th:- contract

additional
calls

arc

,

ELECTRICAL WORLD.
NASHVILLE. TEXN.—The

Cumberland

&

Telephone

Telegraph

Company

has increased its capital stock from $17,000,000 to $20,000,000.
The proceeds of the new issue will be used for extensions and betterments in Kentucky, Tennessee. Mississippi and Louisiana and the conduit system in Xashville.

—

NASHVILLE. TEXX. Work on the electric power plant to be erected at Canc>- Fork Falls by C. H. Fisk and C. \V. Post, of Michigan.
which will call for the expenditure of $3,000,000. has been begun, and
will be completed as soon as possible.
The plant is to supply electricity
to manufacturing establishments in Nashville and Chattanooga, and includes the construction and operation of an electric railway, to connect Chattanooga with Xashville.
The distance between them by steam
railroad is 151 miles, and it is intended to reduce the distance by the
new line, which will cover only 98 miles. Pittsburg capitalists, it is
understood, will finance the railroad, and Messrs. Fisk and Post will
control the power plant.
at

owned

place,

this

destroyed by

fire

on

28.

FORT WORTH, TEX.— A

being circulated by the Fort
Worth Light & Power Company, asking the City Council for an extension of its present franchise for a .period of 25 years. The franchise
of the company will expire within the next six years and application for
an extension will be presented to the Council during the early part of
next year. According to ihe application the city has the power to regulate the cost of light and gas to the consumers after Nov. 15, :9i5.
petition

is

—

SALT L.\KE CITY. UTAH. -The County Commissioners have
granted Judge Lc Grand Young a franchise for the construction of an
electric railway up Emigration Canyon to his rock quarries in Burr's
Fork.
The term of the franchise is for 50 years.

BENXIXGTOX, VT.— It

is reported that the Wilmington & WhitingTraction Company, which contemplates building an electric railway
from Halifax on the Massachusetts line to Wilmington, will eventually
extend its line to Bennington, which will require building an additional
It is said that the new owners of the Shelburne Falls &
17 miles.
Colerain Street Railway will extend that line the coming summer to

bam

— Dr.

ST.\RBt'CK, W'.XSH.

Pielrzycki

has

making surveys

l)ecn

for

electric light plant.

SPOKANE, WASH. — It
Company, which

announced

is

Lucky Calumet Mining

that the

now installing an electric plant furnished by the
General Electric Company, to utilize the electric energy furnished by
the Washington Power Company, will also furnish electricity to operate
several fropcrtics in the vicinity of its own mines.
E.\t.' CLAIRE, WIS.
The Northwestern Lumber Company is reported
is

—

have decided to expend $90,000 for a power plant, to

to

Eau

in

tricity

\\\\%%

furnish elec-

Claire.

.MILWAUKEE. WIS. — The
increased

Bliss

from

»tock

capital

)t«v

Car Lighting Company has
$1,500,000.
William L.

Electric

$100,000

to

president.

is

NEW WESTMINSTER.

C— Work

B.

will

commenced

be

shortly by

Columbia Electric Street Railroad Company on a
Eburne.
R. H. Sperling it» general manager.

British

the

here to

LADXKR,

B.

C.

— The

town

is

now

with

(

th'.'

phone

Electric

The Ladncr (leople have offered to effect a compromise
railway company in regard to the proposed railway project.

C— The

B.

Public

Works

Dtpartmeiil of Alberta Gov-

making arrangements for the construction of
between Edmonton and LloydniinAler.
Work

i§

'inc

rommencrd shortly on the con»tructiun of unoihrr
from Edmonton to Athabasca Landing.
fibre

phone

will

c.iblr

tele-

also

will

be

running north

line

—

EDMONTON,
bitummi/r')

public

a

C.\N. The City Council has purchaied jo.ooo feet of
conduit for underground wiring, K6,nno feet of telebe ordered within a few dayit.
Address Mayor (iries-

bacb.

EIiMO.NIdN. (,\,\.—
pUnt

a

kw.

i.o«*o

(Mnm)

proposed to ipnlall
6ocycIr, :t,4oo-vnli
Kelly ii qjty enghircr.

It

IK

Auxiliarirt.

R.

K.

poralr

thf

wajr* in

(^thtridgr

nrnnnd

;ifid

PRIV"

this

Application

bring

in

Company

Railro.id

electric

light

tiirhu-gcnernlor

mndc

huitd

to

set

rnil-

light

(>een

(AN. — The

City Council ha» granted the Edmonton
frnnchUe In extend it* auttnnalic telephone
•>*trn)
Ml- river to tbi« town and to nprrnir a (rlrphonc ityiitem
here.
Addrr«« .Mayor Davidson.
'I

'

\.

iiern-year

'

,1'

r-x-

STONEWALL. MAN.tallnn

of

I*"1M
1^'

'

'^

an
w,(..

'T

electric

The Town

lighting

LA PRAIRIE
nnd operate Ihe

plant.

(

mincil

MAN. —The
electric

ii

Addrew
light

t«.wn

connidrring

Ira

tn«lal-

practically

Addre»«

E.

ilrcided

llrown*

mayr
WINNIPl.*;.

MAN,— Tender*

considering the installation

stated

is

the

that

Huron & Ontario
Georgian

TORONTO, ONT.—The
purchased

has

Stark Telephone, Light
property and franchises of the
at Erindale, for $47,500.

the

Power Company

of

Bay

Electric
to

Lake

& Power Company
Southern Light &

—

THOMAS,

OXT. The light, heat and power department has
a good showing under municipal ownership.
After reserving $5,000
for contingencies $12,000 has been paid into the city treasury.
ST.

made

THOiMAS, ONT.— The

ratepayers

of

St!

Thomas

will

vote

on

empowering the Council to negotiate with the Hydro-Electric
Power Commission for the delivery of Xiagara power in St. Thomas.
the by-law

TORONTO, ONT. — The
powering the City Council
Commission for a supply ot

citizens

on

make ^

to

electricity

HAMILTON, ONT.—The

Jan. i
contract
for the

voted in favor of emwith the Hydro-Electric

consumers of

this city.

Council has decided to submit a bylaw to the people authorizing the next year's council to enter into an
agreement with the Hydro-Electric Power Company to supply electricity, the cost for 15.000 hp being from $13.97 to $16.^5, and for less
than that at from $14 to $17.50.
City

FORT WILLIAM. OXT.— Although the citizens of Fort William pay
only $2 a month for business telephones and $1^ a year for residence,
the city during igo6 realized a profit on its municipal telephone plant
of $3,300. after providing for a sinking fund and interest, and ten
per cent of the gross receipts for depreciation in value of plant.
The
profits of the eltctric light department amounted ^o about $ 1 ,000. the
gross receipts being $34,000.

MONTREAL, QUE.— The
proposition

to

the

Bell

Council

City

Telephone Company has submitted a
offering

to

place

all

its

wires

under-

in the city.

MONTREAL, QUE.— The Merchants' Light, Heat & Power Company has been chartered for the purpose of manufacturing and furnishing light and power. R. R. Du Tremblay is attorney.

—

MONTREAL, QL'E. It is slated that financial arrangements have
been made for the building of the Ottawa Valley Electric Railroad which
will run from Montreal to the Great Lakes.
Tenders for construction
be called

will

shortly*.

BOULEVARD

PAUL. QUE.— The

ST.

Council has awarded the con-

March and.

The contract is for
40 lamps at $75 per lamp per year and runs for a term c.f 30 years, and
when 75 lamps are used the price will be reduced to $;2 per lamp and
when 100 or more lamps arc in use the price will be reduced to $70
per lamp. Mr. Marchand has the privilege of supplying the electricity
for lighting to residents at the rate of one cent per ampere-hour, for
tract

for

lighting

the

streets

to

L.

J.

each i6-cp lamp.
/

MONTREAL, QUE.— The
applied

to

the

Council

City

and power

Canadian
for

Light,

Heat &

permission

to

Power Company
furnish

electricity

and for an opportunity to compete for
the city lighting contract.
The company has a capital stock of $4,000,000, and is to develop what is known as the Beauharnois Canal.
The
following men arc interested in the project: F. Howard Wilson. William
Cassils Mclntyre, William C. Finlcy, E. A. Robert. George G. Foster.
S. H. Ewing. II. J. Fuller. P. J. Mcintosh, I'. J. Shaw and William
for light

in

the

city

Lyall.

—

.MONTRK.\L, QL^E. The City Council on Dec. 27 passed an ordinance authorizing the city to build, operate and maintain a system of
underground conduits where all the telegraph, telephone nnd electric
wires and other wires or cables and transmission lines belongpersons or companies shall be placed. The ordinance also gave
The city
the city power to or<ler nil companies to bury their wires.
rental upon all persons or corporations
i«t
to have the right to charge
using space in the snifl conduit ^ystchi, in order to cover the cost of
main* ntincf.
The Council anlhorixrrl Ihe issue of bonds not exceeding $1,500,000 for the construction of the system.
lighting

ing to

MAZ.ATLA.V, ME.\.
tem of

hHI be received hy the chairman of the

situation

electric

street

I*ARRAL, MEX.

— C

Dillcri, of San Francisco, has luen invesMaznllnn with the view of constructing a sys-

J.

nt

railways.

A company

of Mexican ca|>il:ilisii( has been formed
purpOKc of cnnvlrucling n systrni of electric rfiilways in 1'.nrral
The company has n capital stock nf $iiu,ooo. Rndolfo Valles is presifor

the

dent.

T AM PICO. MEX. E. C.
KaiHny HyNlrm m preparing
tric

the

Slrattnn.

ha«

plant.

is

Coir.pa-.iy x^ill build a line from the
Ontario, with terminals at Toronto and Whitby.

tigating the

town.

O. Davidton. city clerk, writcii that
asked for conittrucling'ihr propoied water work*
plant, and will not be before Mpring.

>rt

'

TORONTO, OXT.— It

incor-

to

electric

ALBERT. CAN.— C.

K
'^

'

CAN.

Radial

Council

lighting system.

ri

the

at

threc-phane.

LETHltRHifiE. ALB..

engineer.

city

Rai.way

has

lighted by electricity from a tcm-

mpany.

*

ED.MONTON,
ernnicnt

from

line

poraniry plant which has been installed by the British Columbia
Railw.^y

electric

2.

committee until Jan. 14 for a 750-kw electric geneand form of tender may be obtained from

light

MILLBROOK. OXT. — The
an

XLIX, Xo.

Specifications

H. N. Ruttan,

ground

Wilmington, a distance of so miles.

an

rating plant.

ST.

HENRIETTA, TEX. — The electric light plant
Henrietta Light & Power Company, was

by the
Dec.

water and

fire,

Vol.

nUo

Hrelnn. prcKident of the Tnmpico Street
convert Ihe iinile ein Uuch into elecHe is
and to cKlend the syiitem to the beach, six milcH distant.
nrgotialing fur the purchase of the electric Hgbi ptunt .it Tamplco.
to

SAN LUIS pnSTOSL MEX.
LuU

PntoMi lia« hern mild to

ingnrr will rutcnd \\w %y*\t\\\
transit.
It is reported that
dollnri

in

The iitrcet railway system in Snn
Dntninguer for $^50,000.
Mr. Doni'
nnd will convert it from mule to electric
he will expend several hundred thouund
,|n<ir

making Iheie iinproveinrnls.

January

12,
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TORREOX,

ilEX. The electric street railway system of Torreon
interurban electric railway which runs between Torreon and
Lerdo, have been purchased by the Torreon & Lerdo Electric Tramways
Company.
The system is to be extended and otherwise improved by
the new company which has increased its capital stock $100,000 for the

and

^etiP Incorporations.

the

jturpose.

Company

—

FORT PAYNE. ALA. The Alabama Railway & Power Company has
been incorporated with $100,000 capital stock.
This company proposes
to run a road from Chattanooga to Birmingham.
H. T. Henderson, of
Durango, Col., is among those who are interested in the project.

EUREKA SPRINGS, ARK.—The

Elections.

filed

MONSOX, MASS. — At
Massachusetts

Central

the annual meeting of the stockholders of the

Company, held

Electric

following

the

recently,

were elected: C. B. Fiske. treasurer; F. N. Carpenter, clerk, and
the directors are Charles E. Fish, Charles B. Fiske. George C. Flynt,
George E. Fuller. W. H. Fairbanks. H. L. Merry, A. W. Paige and M.
J. Warner.
officers

ESSEX, N.

Y.

Company,

held

Bumham,

S.

B.

J.

the annual meeting of the Boquet Electric
L.

E.

directors were
Mason, of Essex; W.

following

the

recently,

M. Mason,

Wadhams. X.
elected

— At

V.; F. W. Barber,
Burnham president,

of

elected:
S.

J.

Stratton,

Later

Elizabethtown.

M. Mason

S,

Power
of

board

the

vice-president,

B.

E.

L.

with

Ozark
a

Telephone Company has

Bell

stock

capital

of

G.

$.35,000.

M.

president.

COLUSA, CAL. — The
a recent meeting of the North Conthe following officers were elected:

Light S; Power Company
Parker H". Kemble, president; Harrison B. Freeman, secretary; BurMr. Kemble will continue as general manager.
dette Loomis. treasurer.
necticut

is

incorporation

of

articles

Sebree

WINDSOR LOCKS, CONN. —At

123

articles of incorporation

W.

president;

Colusa County Telephone Company has filed
and elected the following officers: C. L. Schaad,

Rathburn, vice-president;

T.

Bank of Williams,

Morris Jones, secretary;

J.

treasurer.

—

BADITO, COL. The Badito Reservoir, Irrigation & Land Company
has been incorporated by P. J. Lesser, Joseph Blair and I. N. Blair and
others, to build reservoirs for the purpose of irrigating lands in Huerfano, Pueblo, Otero and Las Animas counties; capital. $8,000,000. The
water is to be taken from the watershed of Huerfano River in the western part of Huerfano County. Besides irrigation, water will be used for
power and manufacturing purposes

in mines and
the principal place of business will be in Denver.

mills.

The

offices

and

—

HARTFORD,

CONN. Articles of incorporation have been filed with
the Secretary of State for the Plainfield & Sterling Railway Company by
H. H. Gallup and others. The company proposes to construct an
railway from Moosup to Sterling.

electric

XEWTOWTS", CONN.— The Newtown

Mason, secretary and treasurer.

Street Railway Company has filed
with the Secretary of State for the purpose of
operating an electric street railway in the towns of

articles of incorporation

and

constructing

Newtown.

Danbury. Southbury and Woodbury.
The incorporaH. McKenzie, of Southington; M. J. Houlihan, W. A. Leon-

Bethel,

tors are T.

^ebif Industrial Companies.

ard and A.

J.

Smith, of Newtown.

NEW CANAAN, CONX.—The

THE CITIZEN'S ELECTRICAL COMPANY, of Charleston, S. C,
has been chartered with a capital stock of $7,000 by D. S. Lewis and
H. M. Franks.
THE

MEBAXE COMPANY,

South Boston, Va., has been
a capital stock of $2,500 for the purpose of manu-

A.
incorporated with
J.

facturing,

selling

and dealing

in

of

supplies,

electrical

etc.

THE ELECTRIC RAILWAY EXPRESS COMPANY,

of Macon, Ga..
has been incorporated with a capital stock of $10,000. The company
proposes to operate an express business throughout the United States.

THE

PITTSBURG MICA COMPANY, of Pittsburg, Pa., has been
incorporated, with a capital stock of $60,000, for the purpose of acquiring

and developing mines and mining

especially mica

rights,

THE LOZIER GAS ENGINE COMPANY,

Buffalo,

N.

and

talc.

has
been incorporated, with h capital stock of $50,000.
The directors are
A. A. and L. W. Lozier, of Buffalo, and J. N. Williams, of New York.
of

Y.,

THE SCOTT ELECTRICAL COMPANY,

of Augusta, Me., has been
organized for the purpose of conducting a general electrical business with
a capital ^tock of $500,000. The officers are M. M. Spinney, of Augusta,

and E.

Pike, treasurer.

J.

THE ELECTRIC FURNACE COMPANY, of Portland, Me., has been
organized for the purpose of dealing in electrical machinery and appliances. The capital stock is $500,000. The officers are James E. Manter,
of Portland, president, and Charles D. Fuller, treasurer.
THE IDEAL SWITCH COMPANY,

of

New

been incorporated with a capital stock of $2,500.

company

Britain,

Conn.,

The purpose of
may be used in

has
the

the
make and deal in articles that
and control of electricity. The incorporators are Barbara
Hocrlc, Frederick Hoerle and Clayton J. Foster.
is

to

transmission

THE TONES-BEACH

&

COMPANY,

of

New

York, N. Y., has been

to manufacture gas and electrical supplies.
The company
has a capital stock of S50.000, and the directors are E. ^L Jones and
Ludwig, of New York, and A. F. Beach, of West Orange, N. J.

incorporated

TH'E

PANY,

ROYAL PHONE

&

RECORD

MANUFACTURING COM-

Me., has been incorporated, with a capital stock
of $i.o.-)0,ooo, for the purpose of manufacturing and dealing in talking
machine?.
C. E. Perkins is president and T. H. Gatcty, Jr., treasurer,
all of Portland.
of

Portland.

THE AMERICAN GAS & ELECTRIC COMPANY, of New York.
N. Y., has been incorporated with a capital stock of $7,000,000 to manufacture apparatus for stcring and disposing of gas and electricity.
The
directors are II. L. Doherty and W. H. Pitkin, Jr., of New York, and
M. C. Hunstone, of Brooklyn.

COMPANY

THE ELECTRIC GAS
OF AMERICA has been incorporated with a capital stock of $3,000,000.
The officers of the company
arc John P. Harbison, of Hartford; Joseph F. Tuttle, of Hartford, vicepresident and counsel; Daniel N. Morgan, of Bridgeport, treasurer;
Frederic G. Pcrine, of Boston, Mass.. secretary.
The purpose of the
company is to sell machinery for the manufacture of gas under patents,
which arc for the manufacture of carborated hydrogen or water gas.
with electric heat as a substitute for heat obtained from coal, coke
or other substances.

The

oHicc of the

company

will

be in Hartford.

New Canaan Street Railway Company
has been incorporated by William Wardwell, John B. Bliss. Charles B.
Keeler, Frederick A. Palmer, Junius Benedict, C. N. Scoville, J. F.
Silliman and T. Rogers, all of New Canaan; Lester Hyatt. Frank H.
Merrill, Reed G. Haviland and W. F. Acton, of Norwalk. The company
proposes to construct an electric railway from Norwalk to New Canaan.
Its charter also gives it the privilege of extending its lines to Lewisboro and the New York state line.

—

DOVER, DEL. The Diamond State Company has been incorporated
with a capital stock of $5,000,000 to conduct or promote the business of
a telephone and telegraph company.
The incorporators are Charles
Schlegel, Arthur Rowbottom, J. Valentine Foereste and James Ross, of
Jersey City
William L. Missimer, of Wilmington.
;

SALMON, IDAHO. —Articles
the Hydro-Electric
at $250,000,

W.

zier,

C.

of

incorporation

Mines & Power Company.

The

have

been

capital stock

filed
is

for

placed

and the incorporators are: G. B. Quaries, George W. MeitSmith, J. L. Kirtley, Jr., and Roy B. Hendrom, all of

Salmon.

LENA,

ILL.

— The

Lena

Electric

with a capital of $12,000 by

CLAYTON,
has been

ILL.

J.

Power Company has been incorporated
J. Clauly and others.

B. Hines, A.

— The

incorporated

Clayton Farmers* Mutual Telephone Company
with a capital stock of $800 by C. Lewis and

others.

ADDIEVILLE, ILL.— The Addieville Mutual Telephone Company has
been incorporated with a capital stock of $735 by William Grattendick,
C. Thoms and John Meyers.

PRINCETON, ILL.— The

Princeton Light & Power Company has
with a capital of $25,000 by F. C. Dunean, H. E.
Chubbuck and C. A. Trimble of the McKinley syndicate.

been

incorporated

—

CHICAGO, ILL. Articles of incorporation have been filed for the
South Shore Electric Company, with a capital stock of $50,000, by Harry
J. Powers, James Mc.A,dams, Charles W. Hills and others.
THE^ BIGLEY
incorporated
apparatus.

with

TELEPHONE COMPANY,
a

stock

capital

The incorporators

are

III., has been
manufacture telephone
R. Click, E. M. Snyder and B.

of $3,000,

H.

of Chicago,
to

Samuels.

ROCK WOOD, ILL.— The

Telephone

Ebeneaer

articles of incorporation with a capita! stock of $750.

are Wilbur

Company has filed
The incorporators

H. ^[organ, Joseph M. Vickcrs and Lewis Harry.

RUSIIVILLE. ILL.— The Rushvillc, Pleasantview & Browning Mutual Telephone Company has been incorporated with a capital stock of
$1,250 by M: S. Strong, William R. Lawlcr and W. M. Crccr.

FRANKFORT, IND.— The Frankfort, Delphi «: Northern Traction
Company has been organized to build an clectic railway 25 niiles in
UnRth. The directors arc Walter B. Cohee, Edward Spray and others.
PALMYRA. IND.— The Farmers* Metropolitan Telephone Company
has incorporated to build an exchange in this city, and a system throughout Harrison County.
A. N. Wolf, president, and Charles Ennis. secretary.

ELKHART, IND.— The

Dunlaps Mutual Telephone Union has

are:

of incorporation with
Calvin Hubcr. president;

liam

J.

articles

Bcasccker. secretary;

.i

capital

Henry
Harvey

L.

filed

$10,500. The officers
Horning, vice-president; Wil-

stock

Miller,

of

treasurer.
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INDIANAPOLIS, IXD.— The

Chicago, Indiana & Terre Haute Tracto construct an electric road to connect
Lafayette, Attica and Terre Haute with the branch line to connect with
Attica, Fowler with Kankakee, 111.
W. D. Bowlen is president.
tion

Company has been organized

CRAWFORDSVILLE, IXD.—The Indianapolis, Crawfordsville &
Danville Traction Company has been chartered to construct an electric
railway from Crawfordsville to Covington and Danville.
The capital
stock is $600,000, and the directors are John J. Appel, R. I. Tood, F. M.

—

incorporated with $150,000 capital.

NEHAMA, NEB. —The
Company

LAS VEGAS,

Evansville & Southern Indiana Traction
of incorporation with a capital stock of
The company recently purchased the Evansville Street Car
$4,500,000.
line and The Evansville & Princeton Traction Company.
The company
is perfecting plans for a great traction system in Southwestern Indiana.

has

filed

articles

CLEAR LAKE, lA.—The
formed with

Willow Creek Telephone Company has been

a capital stock of $1,500.

—

ATLANTIC,

lA. The Walnut-Elkhorn Railroad Company
organized, with a capital of $100,000, to build 'a road from
Elkfaom.
John Peterson, of Elkhorn, is president.

ATLANTIC, lA.— The

Atlantic

Northern

to

been organized, with a capital stock of $150,000, for the purpose of
building an interurban road from Manning to Valisca by the way of Elkhorn.

J.

H. Simmons

president and

is

Stier,

J.

secretary.

MARSHALLTOWN, lA.—The

Iowa Railway, Light & Power Company
has been formed to take over the local light and railway system and to
extend the interurban lines. Hamilton Browne, of Geneva, III., is president, and Arthur T. Browne, Geneva, 111., secretary and treasurer.

AMITE

CITY, LA.— The

Central Light & Power Company has been
chartered with a capital stock of $10,000. H. P. McClennon is president.

FREDERICK, MD.— The

Brunswick & Middletown Railway Company

has been chartered with headquarters in Brunswick, to build an electric
railway between Brunswick and Middletown. The capital stock is $80,000.
Electric energy for operating the road will be supplied from one of the
Harpers Ferry power companies. The incorporators are: William Schnauffer, Edward C. Shafer, Outerbridge Horsey, Alonzo P. Spritzer, Frank
G. House, Levin West, Charles M. Huffer, Samuel Claggett, Charles J.
House, Joseph D. Ahalt, Millard F. Cook, and Dr. Arlington G. H'orine.

—

GREE.N'FIELD, MASS. Articles of incorporation have been 61cd for
the Cook Electric Company, with a capital stock of $5,000, by Charles
Cook, Elisha H.

L.

Brewster and Lorrin D. Newhall.

WORCESTER, MASS.— The
pany has

Home Telephone Com-

Worcester County

of incorporation with the Secretary of State for
the purpose of operating an independent telephone system in the city and
county of Worcester.
The company starts with a nominal capital of
filed

The company plans to expend about $2,500,000 in establishing a
system in Worcester County.
William H. Cook, of Worcester, is president, and Charles E. F. Marble is treasurer.

—

QUINCy, MICH. Articles of incorporation have been filed for the
Northeast Quincy Telephone Company, with a capital stock of $4,000.

EDENVILLE, MICH.— The

Tittabawasscc Power Company has been
organized by Louis E. Rowley, of Lansing, for the purpose of building
a riant at Edcnville.

KALAMAZOO, MICH.—The Kalamazoo, Gull Lake & Northern Railway Company has been organized with Dr. J. T. Bailey, president. Work
on the extension

to Gull

Lake

JACKSON, MICH.— The

Alamo-

N. Y.— The Newburgh Home Telephone Company has
beeen incorporated with a capital stock of $150,000.
The directors are
H. J. Prince and others.

—

NEW

YORK, N. Y. .Articles of incorporation have been filed with
Secretary of State for the Queens Borough Street Railway Company, with a capital stock of $50,000 by C. E. Finlay and others.
the

NEW

YORK,

Y.— The

N.

Company has

Central Electric Supply

filed

articles of incorporation with the Secretary of State with a capital stock

The

$10,000.

New

Beatty, of

UTICA,

directors

are

A.

Parker,

G.

M. Warner and G. N.

York.

Y.— The

Hydro-Electric Company has filed
the Secretary of State with a capital
stock of $500,000.
The directors are: G. W. Sanborn, E. H. Risley,
of Utica, and M. W. Terry, of Waterville.
articles

N.

of

N.

W.

with

—The

Soloman

incorporation

John

are

Troy, and

Y.
of

articles

directors

Oriskany

incorporation

SALEM,
filed

A.'

N.

Winnie, of Seward, and

YORK,

capital

N.

Y.

J.

—

stock

,

of

Jarvis

P.

The

$50,000.

O'Brien,

of

Y.— The

Kichmondvillc. Seward & Sharon
of incorporation with a capital
are O. R. Mann, of Richmondville; Virgil
E. Preston, of Sharon Springs.

Company has filed
$3,000. The directors

NEW

a

O'Brien, of Plattsburg;
Reynolds, of Whallonsburgh.

RICHMONDVILLE,
stock of

Heat & Power Company has

Light.

with

F.

Telephone

articles

.Articles

of

incorporation

the Secretary of State for the South Shore Light

have been

filed

with

& Power Company, wfth

a capital slock of $10,000. The directors are J. Hinchliffe,
liffe, of Paterson, N. J., and W. T. Crook, of New York.

J.

C.

Hinch-

—

UTICA, N. Y. Articles of incorporation have been filed with the
Secretary of State for the Utica Southern Railroad Company, to operate
an electric railway 26 miles long in Oneida and Madison counties. The
company has a capital stock of $600,000, and the directors are: W. M.
West, of Hamilton; M. W. Terry, of Waterville, and ^. K. Baxter,
of Utica.

will begin early in the spring.

Wolverine

HORNELL,

N. Y.— The Steuben Traction Company, of Hornell, a conof the Hornellsville Electric Railway Company, Rornellsville
Canistco Railway Company, Canistco, Jasper & Wood Hill Railway

solidation

&

Company, has been incorporated with
L.

MICH.—The Northwestern & Michigan Light & Power
any has been incorporated to succeed the Manistee Gas & Klectric
The company will issue $500,000 in bonds for making exlAUMons and improv-ments.
.MANLS'iEE,

Oiiiip.nny.

NOKTHl-IELD, MINN.— Articles

of Incorporation have been filld with
Secretary of Slile for the Northlietd Telephone Company, with a
capit.-il
slock of $J5,ooo.
Willlom EbrI Is president.
the

IlIIEWSTER,

MINN.—The

Brcw.ler Round

has been incorporated with a
Geyerne, C. R. West, A. L. Wells,
Bshls, of Round Lake.
patiy

SKUEKA, MINN.— The

all

Lokc

Com

Telephone

of $ao,oao by V.
of Brewitcr; C. Nienober.

c.ipital

slock

Scbcka Telephone Compapy han hern

R.

T.

Incor-

wilh a capital slock of $10,000.

MINN.— The

I'roclofkm.lh

Water &

I.lKht

Company hos

Incorporuled,

with a capital of $150,000, lo install n water works_
and lighllng system.
It
is
slated thai Ihe sitpply will probably be'
taken from ihr Diilulh system.
The company is to bnlld a pumping
station at W. Dululh, and pump Ihe woler from Ihcre lo Proctor.

BIG TIMRER. .MONT.— The Big Timber Telephone Company
hren Incorporale'l, with « capital slotk of $io,aao, by

J.

S.

has
Hairy and

stock of $370,000.
The
Powell, of Canistco, and

—

missioncrs.

—

N. Y.
Articles of incorporation have been filed with the
of State for the Delaware & Otsego Independent Toll Line
Company, wilh a capital stock of $15,000. The company will build a

Ime

connect

to

different

towns

in

Delaware

and

Otsego

The

incorporators arc T. Harvey Ferris, H. A. Harrison
and Delia D. Harrison, of Utica; H. D. Arbuckle, [>. C. Ward, I.. C.
Millard and Ralph Stoddard, of Oneonta.
counties.

f.V.m;

W.

N. Y. Articles of incorporation have been filed with the
Secretary of State for the Rome & Oneida Electric Railway Company,
wilh a capital slock of $350,000.
The proposed line will run from Rome
to Oneida, wilh principal office of the company in Rome.
The road will
be 13 miles in length and actual construction will commence as soon
as the necessary permission is obtained from Ihe State Railroad Com>

telrjilionc

I'rf,ni'»trr.

J.

D. Whiting, of Jasper.

ONEIDA,

UTICA,

Pork Company has been

a capital

directors arc Charles Adsit, of Hornell;

puratrd with a capit.il slock of $100,000 for the purpose of cBtablishing
an electric park at V'andercook Lake. George Deloir, of Lansing, is the

others.

of

president.

Secretary

I'KOCTOR.

all

NEWBURGH,

incor-

been

filed

The incorpo-

articles

$S,ooo.

P'Tnli-d

Sacramento Telephone Company has

GREENWOOD, N. Y.—The Greenwood Telephone & Telegraph Company has been chartered with a capital stock of $2,500. C. I. Tabbetts

of

& Southern Railroad has

—The

N. M.

of

go rdo.

been

has

Walnut

Mutual Telephone
John Crother

Merchants'

incorporation, with a capital stock of $10,000.
rators are O. M. Lee, George Duncan and J. L. Lawson,

is

EVANSVILLE, IND.— The

Company

&

Farmers'

has been organized with a capital stock of $5,000.

secretary.

is

articles

Construction Company has been
incorporated to construct, equip and operate interurban railroads, also
heat, light and power plants.
The incorporators are: D. J. Splane, O. G.
Wales and E. A. Hebberd, of 103 Washington Street, Chicago, III. The
office of the company will be in Wolcotviile.

2.

AUBURN, NEB. The Farmers' & Merchants' Mutual Telephone
Company has been incorporated with a capital stock of $5,000.
BEATRICE, NEB.— The Beatrice Gas & Power Company has been

Durbin and others.

WOLCOTVILLE, IND. — The Panama

XLIX, No.

Vol.

C—

CLINTON,
incorpnr.'ile

bnildinv

I

:in(l

N.
The Clinton Lighl & Power Company has been
with a capital of $200,000, $65,000 lo be expended upon Ihe
cqiiipnii-iit.
Harry A. Grady is manager.

—

WILMINGTON.

N. C. The Wilminglon Suburban Railway Company
has been chartered by the Secretary of State, with a capital of $15,000,
wilh the authority at any tinir 10 increase it to $125,000. Tlit* incorporators are M, S. and E, P. Willnrd and others,
ASIIKVII.I.K, N.
The Ashcvlllc Rapid Tronsit Company has
been incorporated wilh a capital slock of $50,000. Charles Van Hibben,
of Maiden, Mass., is promoter of Ihe project.
The company has purchased the Loop Line properly ond Overlook Park, and the line will
be extended through the city to Ihe park.

C—

CROTON, OHIO.— The

Ilarlford Bell Telephone Company has been
wilh a eapilal slock of $i(i,no() by J. Poller and others.
I.IVIUU'OOL, OHIO.— The Ohio I.iuiil & Power Company hos

ineorpnr.'ile.l

EAST

been incorporated wllh a capital stock of $10,000 by

W.

C.

Suitplee

and

olbers.

PIERPONT, OHIO.— The
incorporalcd
others.

with

a

capilal

ricrpnnt Hell Telephone roinpiiny has been
stock of $10,000 by D. M. .VI:iII'ti y and

January
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SALEM, OHIO. — The

Columbiana County Light & Power Company

of this place has been incorporated by M. A. Henshillwood and others.
The capital stock is $10,000.
CLEVELAND, OHIO.—The Cleveland & Sharon Electric Company
has been chartered with a capital stock of $2,500,000 by E. J. Pinney,

The company proposes to construct and
G. North and others.
operate an electric railway connecting Cleveland and Sharon.

Herman

—

TOLEDO, OHIO. The Interurban Station Company has been incorporated by the Toledo Railways & Light Company for the purpose of
The company has
laying tracks into the proposed interurban station.
a capital stock of $10,000 and the incorporators are: John C. Reid, J. S.
Young, William R. Hodge, W. H. McClellan, Jr., and William F. Nutt.

CHARLESTON,

S.

C.

— The

Calhoun

Falls

Company has been

in-

corporated with a capital of $280,000. The officers are: Patrick Calhoun,
president; Augustine T. Smythe, vice-president; H. F. Gaus, secretary
and treasurer. It is stated that the engineers who are making a survey
report an estimate of 27,000 horsepower. Calhoun Falls are located on
the Savannah River.
Smythe. Lee & Frost, of Broad Street, Charles-

company.

ton, are the solicitors for the

SIOUX FALLS,

S.

D.— Articles

incorporation

of

for

the

Geneva &

Seneca Electric Company, with a capital stock of $100,000, have been
Secretary of State. The new company is a conThe two companies
Geneva Light & Power Company.
are owned by the General Electric Company and C. F. Bloodgood, of
Geneva, has been the manager. It is stated that there will be no change
in the management.
at the office of the

filed

solidation of the

RAPID CITY, S. D.— The Rapid City Traction Company has been
chartered for the purpose of building a power plant on Rapid Creek at
a cost of $250,000. F. N. Blockhart is interested in the project.

Legal.
CROSSING POWER CIRCUITS.— At
Judge Bush, in Department
permanent th? injunction forbidding
its wires over those of the Northern
A county ordinance governing the
fornia,

Redding, Shasta County. CaliSuperior Court, has made
the Shasta Power Company to cross

2

of the

California Power Company, its rival.
crossing of power lines compels the
wires fifteen feet underneath the lowest

Shasta Company to stretch its
wire of the Northern Company, and at the same time keep tnem at least
fifteen feet above the ground.
As the lowest wire of the Northern is
less than thirty feet from the ground, it is a physicaf impossibility to
conform to the provisions of the ordinance under the present conditions.

CONSTRUCTION OF CONTRACT FOR SALE OF TELEPHONE
COMPANY EQUIPMENT.— In a contract of sale of the entire equipprice
it was provided that the purchase
should be the market value of the equipment according to an inventory
to be made by two experienced and reputable telephone men and that
"the two men thus selected shall be the sole judges of all values." After
the sale the purchasers claimed that the arbitrators selected erred in
fixing the amt unt of wire belonging to the exchange and brought an
action to recover the amount overpaid.
It was held that the decision
of the arbitrators as to the amount of wire involved in the sale was
Rogers vs.
final and that the plaintiffs were bound by their finding.
Rchard, Kansas City (Missouri) Court of Appeals.

ment of a telephone exchange

AUTHORITY OF PRESIDENT OF CORPORATION.—Where

the

president of a corporation guarantees the payment of a note, payable to
the corporation and discounted for its benefit, the corporation is liable
on the contract of guaranty though it is not shown that the president

had the express authority of the corporation to act. The president of a
corporation, as its agent and corporate representative, has the power, in
the ordinary course of business and in furtherance of the corporate inAny
terests, to execute contracts and to bind the company in so doing.
contract pertaining to the corporate affairs, executed by the president
on behalf of the corporation, and within the general powers of such
officer, will, in the absence of proof to the contrary, be presumed to
have been done by authority of the corporation. George E. Lloyd &
Company vs. Matthews & Rice, Supreme Court of Illinois.

CONSTRUCTION OF CONTRACT FOR RIGHT OF WAY OF
TELEPHONE COMPANY.— In an action for trespass against a telephone
under

company

it

appeared

that

the

plaintiff

had

signed

a

contract

sum

of five dollars, which purported
to grant to the company the right to construct and maintain its line over
property owned by the plaintiff and to erect the "necessary poles along
seal,

consideration of the

in

adjoining the property." Tlie telephone
averaging 24 feet in width diagonally across the
It was held
plaintiff's land, a distance of over two and a half miles.
that the grant gave to the company the right to construct and maintain
a line along the highways, which ran through the plaintiff's property
only and not across the land at the pleasure of the company. Morrison
V9.
.\mcrican Telephone & Telegraph Company, New York Supreme
Court. Appellate Division.
the

roads,

company

streets,

cut

a

or highways

strip

DAMAGES FOR FAILURE TO RENDER TELEPHONE SERVICE.

—A

practicinn physician and a subscriber to telephone service was called
company to which
to attend an employe
the
telephone
of
subscribed and wa»; assured by the injured employe that the com-

upon
he

pany would pay the bill. The medical Sfrviccs were not paid for and,
upon receiving his monthly telephone bill, the doctor instructed the col-
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have his bill for professional services deducted. Thereafter and
In an action
without warning the doctor's telephone was disconnected.
against the telephone company it was held that the doctor could not,
for the purpose of showing damage, testify that certain persons had
told him that they had attempted to call him by telephone to secure his
professional aid, but had been unable to do so by reason of his telephone having been cut off. Such testimony was hearsay and, therefore,
Cumberland Telephone & Telegraph Company vs. Hicks,
inadmissible.
Supreme Court of Mississippi.
lector to

TELEGRAPH COMPANY'S DUTY AS TO DELIVERY OF MESSAGE INCORRECTLY ADDRESSED.—Where a telegraphic message is
misdirected by the person sending it, the telegraph company which receives it for transmission performs its entire duty when it attempts to
deliver the telegram at the address given and it is not responsible for
telefailing to make delivery to the sendee at some other address.
graph company is under no legal obligation to examine directories or to
make inquiries to ascertain the correct address of a person to whom a
message is sent. Where a message directing the postponement of a burial
could not have been delivered before the interment took place, even by
the exericse of the greatest diligence on the part of the company, no
damages can be recovered from the company because of a delay of two
hours in delivery.
In such a case the sender of the message, though
he was, not otherwise damaged, is entitled to the repayment of the tolls

A

Klopf
to the company.
Texas Court of Civil Appeals.
paid

vs.

Western Union Telegraph Company,

FAILURE OF TELEGRAPH COMPANY TO MAKE PROMPT DELIVERY OF TELEGRAM. —A telegraph company may establish reasonable office hours and the company is under no duty to receive, transmit
-or deliver messages out of such office hours, in the absence of circumstances showing an agreement to the contrary or a waiver of the regulation as to hours. Thus, where a telegraph company had a rule as to
one of its offices that business hours should end at 8 o'clock in the
evening, and a message was transmitted and received at that office fifteen

minutes after eight, the company is liable in damages for negligently
failing to deliver the message until the next morning, if it is shown that
the rule as to closing the office was not ordinarily observed by the company or, in other words, had been waived by the company. A telegraph
company is under a duty to deliver with reasonable promptness messages
transmitted to it and where this duty is violated the sendee of the telegram may recover such damages as are the direct and proximate result
Harrison vs. Western Union Telegraph
of the company's negligence.
Company, Supreme Court of South Carolina.

LI\BILITY OF STREET RAILWAY COMPANY.— The

facts in an
damages showed that a passenger upon one of the defendant's cars, a boy of 12 years, upon seeing
flames issue from the controller box and hearing an explosion, jumped
The other passengers, who
from the car and sustained a broken leg.
remained seated, was uninjured. It was held that the fact that the plaintiff jumped while the others remained seated and that he would have been
uninjured had he remained did not establish negligence on his part as a
matter of law. An obligation rests upon street car companies to exercise
the utmost care and diligence in the equipment of their cars to insure
the safety of passengers and the explosion of a controller is an occurrence so unusual as to place upon the company the burden of establishing its freedom from negligence. It is not a defense that the controller
was of the best and most approved pattern; that it had been inspected
in the most approved manner; that there is no means known by which
it can be determined in advance whether or not a controller will burn
up or explode. If an inspection would not have disclosed the defect
then the company might well be held guilty of
V, hich caused the explosion
actionable negligence in placing upon its car an appliance so dangerous
A verdict
ihat its operation might result in injury to its passengers.
in favor of the plaintiff was reversed, however, upon other grounds.
Paine vs. Geneva, W. S. F. & C. L. Traction Company. New York
Supreme Court, Appellate Division.

action against a street railway

RIGHT OF

company

for

WAY OF TELEPHONE COMPANY.—A

telephone comhighway, obtaining its right of way by the
verbal ccsent of the abutting owners and under the authority of a
Subsestatute of Arkansas, the State in which the line was erected.
quently a railroad was constructed along the way occupied by the teleconveyance
phone line and it acquired its right of way by purchase and
from the land owners. The railroad company, after repeated demands

pany erected

its

line along a

upon the telephone company, cut down the lattcr's wires and removed
poles, though it appeared that the telephone line was not a nuisance
In an action
and did not interfere with the operation of the railroad.
against the railroad company based upon its wrongful act in removing
the telephone line, it was stated that a telephone line is a public utility.
its public importance being recognized by clothing it with the power of
eminent domain, and giving it the free use of the State's highways. It
was held that the railroad company was not authorized to remove the
line of telephone from its right of way and was, therefore, liable in
An Arkansas statute makes it a misdemeanor
damages for so doing.
to wilfully and intentionally destroy, injure or obstruct a telegraph or
tclephon-- line and imposes a penalty of double the amount of damages
The telephone company claimed double damages under this
sustained.
statute.
As the railroad company acted under the mistaken belief that
the telephone line was an unlawful obstruction of its right of way it
was held tl.nt there was no evil intent such as is implied in the words
"wilfully" and "intentionally" v^vA in the statute and that the statute.
therefore', did not apply.
St. Louis. I. M. & S. Railway Company vs.
Batrsvillc & Wincrva Teli phone Company. Supreme Court of Arkansas.

its
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MUNICIPAL BONDS ILLEGAL.—A

decision rendered by the Suweek, may have a vital effect on the quesThe opinion was handed
tion of municipal ownership of public utilities.
down in the case of the city of ChilHcothe against State Auditor Wilder
to compel him to register bonds in the sum of $100,000 authorized by
special election to purchase, maintain and operate a municipal electric
light plant and water works. The court held that under the constitutional
limit of 5 per cent, bonds could not be issued to maintain and operate
municipal plants, but that the limit could be invoked to purchase or
erect them. Upon this point the court decided that the Chillicothe bond
issue was illegal and sustained the State Auditor in his refusal to register
them.
The decision states that Chillicothe already had a bonded debt of
$20,000 and that the 5 per cent limit of taxation would be exceeded by the
proposed bond issue for maintaining and operating the plants, whereas
bad the proposition for a bond issue to purchase or even to erect the
plants, without the clause to maintain and operate them, been carried at
an election, the issue would have been illegal. Chillicothe, through its
city council, had issued a call for a second special election. January 29,
to vote on the bond issue for purchasing or erecting an electric light
The question has been before the people of that
plant and waterworks.
city for a long time.
It was defeated several years ago, but carried last
summer. When the bonds were issued and sent to the State Auditor for

preme Court of Missouri,

registration,

last

he held that they were not legal and the case was sent to

the supreme court to be decided.

LIABILITY OF VILLAGE TO PERSON INJURED IN STRINGING WIRES FOR MUNICIPAL LIGHTING SYSTEM.— An employe
of the village of Clinton, N. Y., brought an action against the village
to recover damages for injuries received as a result of the falling of
the ladder upon which he was working while engaged in stringing the
wires for the village lighting system. The ladder, upon which the
plaintiff was working, was planted squarely upon the ground and rested
against a mast arm, which projected from one of the electric light poles
at a

distance of about

The

twenty feet from the ground.

plaintiff

the ladder came to

did

not have a very clearly defined idea as to how
and there was no evidence tending to throw any light upon that point.
The plaintiff claimed, however, that the ladder, being an ordinary extension ladder, was an improper appliance to be used in carrying on his
work.
He testified in a manner tending to show that a tower wagon
or a ladder of different construction would have been safer. The court
stated that there was nothing to show that the use of an extension
ladder has been attended with peril or disaster to workmen, although
has been extensively used for a long time. The duty of a master
it
to furnish safe appliances to his employe was commented upon in the
following language: "He is not called upon to procure other devices
fall,

secure greater safety, provided those furnished by him are reaThe test of responsibility is not whether he omitted to
sonably safe.
do something that he could have done, but whether he was reasonably
It was held that the defendant was not neglicareful and prudent."
gent in providing an extension ladder instead of a tower wagon or
a ladder differently constructed, or for failing to provide hooks and
spikes to hold the ladder to the mast arm or a man to steady the mast
arm or hold the foot of the ladder. Hart vs. Village of Clinton, New

MR.

DIEFENDORF,

superintendent of the Northern division of
is about to sever his connection
with the telephone company, for the purpose of looking after his large
private business interests.
Mr. Diefendorf has filed his resignation to take
effect as soon as his successor can be appointed.
It is !Mr. Diefendorf's
intention to devote his entire time to the management of the affairs of
the Macdonough Shirt Company-, the Plattsburg Concrete Company and
his private real estate business at Plattsburg, his present home. He started
with the Hudson River Telephone Company twenty-seven years ago as
a night operator in its Albany exchange, and has worked himself up
the

C. A.

Hudson River Telephone Company,

his present responsible position.
He went to Plattsburg as superintendent for the company in May, 1894.

to

MR. F. A. PERRET.— Upon the proposal of the Duke of Aosta under
recommendation of Professor Matteucci of Mt. Vesuvius Observatory, and
request cf Minister of Foreign Affairs Tittoni, King Victor Emanuele III
has conferred the cross of **Cavaliere Ufficiale of the Crown of Italy"
upon Frank A. Perret of New York, for his conduct and services in
the cause of humanity and science, during the great eruption of Vesuvius
in April last.
Mr. Frank A. Perret was nominated by the University of
Naples in 1905, as honorary assistant of the Royal Vesuvius Observatory,
and with Prof. Matteucci and two others remained at his post throughout
the terrific eruption of the past year, making invaluable observations and
photographs. This is a special honor, as the title of "Cavalierc Ufficiale"
is rarely conferred upon one who has not already been decorated as
simple "Cavaliere."

MR. W.
of Mr.

CL.VRK.

J.

William

Kt^ncral

MR. W.

R.

manager

formerly located

of

RAILWAY MOTORS.Company. Schenectady

formerly with H.

VICTOR TVLF:R.— The

at

rcsignalion

Y.,

is

types of noiseless gears are dealt with in
New Process Raw

Victor

in

& Mfg. Company.

with

ail

Tylrr.

well-prepared

contaitied

Pittsburg,

71

John

St.,

New

Company,
showing a

MR. E. M, MATHER
mansKT of the Portland,

has severed his connection as treasurer and
Me.. LiRhting & Power Company, Jind is now
Mr. fJcor({e E. Raymond of the Consnlidatrd Elrctric
locater] in Ronton.
Light ( ompany has been eirrtrd treasurer of the Portland Liiihling Ht
Power < nmpany. and Mr. Janus A. Meet has beni appointed grneral
siiprrinlrndeni of the company.

MR. IIKNRY FLOY, conaulling cl?ctrical ergineer of New York City,
now '•nsngrd in laying out a plant at Collinsvilte, HI., for the St.

191

of
the

starting and
field
WcstinRhousc Elec-

Pa.

1907 catalogue and price-list of JenrsS-page publication dealing
is a

Reynolds

Electric

Manufacturing

Flasher

Fifth Avenue, Chicago, has issued an illustrated pamphlet

line of "si^ns that

York, has issued

the application of

attract."

an

The Sarco Company. 906 Sixth Avenue,
containing suggestions

booklet

illustrated

"Noscru" key-arm switches

to

brackets,

for

portables and

electroliers.

ELECTRIC CLOTH CUTTING MACHINES.— In an artistic catalogue recently issued the Eastman Machine Company, Buffalo, N. Y.,
describes in detail its cloth-cutting mnehincs which arc operated by
means of

electric motors.

RECORDING GAUGES.— Catalogue

No. 44 of the Bristol Company,
Conn., illustrates and describes gauges for recording the
pressures of all kinds of fluids.
The catalogue lists standard gauges,
portable g&URCS and round gauges.

Watcrbury.

NERNST LAMPS.— The

EDWARD

R. GRIER. who for ycnrs has been assislanl manager
Bryant Electric (ompnny. has just been elcclrd vice president of
Jle will maintain hi* locathe Aiax Line MatrnnI Company, of CbirnKO.
tion (n the I'ostal Trlrgraph Ituiltlinu nt New York, lookinjf after the
rastrrn tales of the Ajax toggle-bolts and street IlKhling specialties.

of

139

York,

ELECTROLIER SWITCHES.New

1

types of valves and packing.

ELECTRIC SIGNS.— The

secretary

description

No.

circular

VALVES AND PACKING.— The

company has

W. Graber Machinery Com-

of

is

Rros.,

of the

Is

No. 4473 of the General Electric
devoted to the GE-8i direct-current,

Bulletin

N.

NOISELESS GE.\RS. — .Ml

kins

of the Southern New England Telephone Company, is announced and
Mr. Tyler says that his business interests arc now
has been accepted.
re'iuiring too much of bis time, and that he is therefore ubliicrd to
relinfiuish bis office wilb the irlmhonc company.

MR.

the appointment
York, as a delegate from this State

railway motor.

500-volt

Southern Bell
Atlanta, has been

pany, Dallas, Tex., has l>een visiting New York City and otHcr centers
He will
srcurinK agencies for a full line of power plant appliances.
oi»en an office in the Wilson Building. Dallas, and desires to correspond
with manufacturers.

MR.

Hughes has announced

New

Trade Pub it cat ions.

the

ALEEN

HAYNIE.

of

convention for the extension of the foreign commerce of
United States which will be held at Washington. D. C., beginning
Monday. Jan. 14, 1907.
Mr. Clark is general manager of the foreign
department of the General Electric Company.
For many years he has
been interested in and has studied the conditions of foreign commerce
and this appointment is a flattering recognition. There are few men in
the United States who understand the commercial conditions, past and
present, better than Mr. Clark.
His book. "Commercial Cuba." is recognized as an authority on the subject.
He has been a delegate to many
important commercial conventions and in 1905 was a member of the
I'nited States delegation at the International Railroad Congress held
at Washington.

RHEOSTATS. — A

has been made manager of the Northwestern
Telephone Company, at St, Cloud, Minn., in succession to Mr. J. \V.
Uowitt, who has been promoted to district m.in:i({er, with headquarters
at Wcdina, ior the territory of Hubbard and adjacent counties.
R.

— Governor

Clark,

the

ilieostats

transferred with hin office to Richmond, Va., where the
put up a new six-slory steel and brick oflicc building.

MR. ion's

J.

to the national

tric

W. CREWS, assistant
Telephone & Telegraph Company,
J.

2.

3n illustrated catalogue and price-list issued by the
Hide Company, Syracuse, N. Y.

Personals
.MR,

XLIX. No.

Louis Smelting & Refining Company, which is about to triple the capacity
There will be
of the power plant in its smelting works at that place.
installed wpter tube boilers, tandem compound engine direct-connected
to polyphase generator, switchboard and auxiliary apparatus.

to

York Supreme Court, Appellate Division.

Vol.

i^surd

a

neat

booklet

Ncinst

<lr:iwing

Lamp Company.

attention

to

the

PittsburK.

beauty of the

vania Trrniinal HtiildiuK "ow being cimstiucted in New
building will be illuminnird by nteana of Nernst lamps.

ELECi'RK AL MEASURING INSTRUMENTS.
types of inHtrttmcnts which

it

ninnufactures are

\<t\k

All

di<(cuftsed

t

Pn..

I»a9

PennsylThit

ily.

of the principal
in a catalogue

Whitney Electrical Instrument Company, the genwhich ore Mnehado & Roller, 203 Hrondway, N. Y.

recently issued by the
eral sales agents

for

INTERIOR TELEPHONES. — For
n

minimum

foeilitoting business

ami reducing to

the time of nil trnninctions in residences, schools. ofHces, fac-

Such
etc., uae is frequently mode of Interior telephone systems.
nystems are drscrilird in n bm.klrt issued by the Schmidt Wilckes Electric
Company, IJ5 Williama Street, New York,
tories,

;;

January

12,
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BOX FIXTURES. ^In

announcing its line of "box fixtures." which
is applied to certain fixtures that are packed in a strong cardboard
box, so that there arc no lost or damaged parts, the Cleveland Gas and
Electric Fixture Company. Cleveland, Ohio, uses a neatly arranged
catalogue each page of which represents a box in perspective.
term

neaut. O.
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Michigan City, Indiana; Sand Beech. Mich.; Bay City, Mich.;
East Tawas, Mich.; Alpena, Mich.; Cheboygan, Mich.; St. Ignace, Mich.;
Houghton, Mich.; Hancock. Mich.; Ludington, Mich.; Petoskey. Mich.;
Grand Haven, Mich.; St. Joseph. Mich.; Grand Rapids. Mich.; Lansing,
Mich.
Two Harbors, Minn. ; Ft. Williams, Canada Escanaba, Wis.
Sheboygan, Wis.; Sandusky, O.; Lorain. OErie. 0.; Ashtabula. O.;
;

;

JOHN

A.

ROEBLING'S SONS COMPANY,

of

New

York,

H. L.

Shippy, manager, has issued a very pretty and charming folder in colors,
with New Year wishes, from "Poor Richard."
The picture shows two
old friends watching the hands of the clock drawing nearer to the hour
of twelve, while they smoke their pipes and drink a loving cup.

Owen Sound.

Ont.; Goderich. Ont. Kincardine. Ont. CoUingwood. Ont.
Menominee, Wis.; Green Bay. Wis.; Manistique. Wis.; Manitowoc, Wis.;
S.
Hampton, Ont.; Parry Sound, Ont.; North Bay. Ont.: Chatham,
Ont., and other interior points.
;

;

—

YELLOW

JAN DCS. A yellow Jandus circular, printed in red and
green inks has just been issued dealing with the lamp that is one of the
trimmest known^ 200 hours per trim.
The argument in behalf of this
enclosed type of the Jandus Electric Company is well made like the
lamp and the query may well be put. as the circular puts it, as to
whether such a lamp is not the economic desideratum for every manager.

—

ADJUSTABLE FIXTURES.— The

Manufacturing ComY., has just issued a very neat and etfective oblong
pamphlet, small size, as to its adjustable electrical fixtures and portables, for office, mill and factory equipments, etc.
It is well illustrated.
and shows the goods up in excellent detail and completeness. As a line
Gail-Webb

pany of Buffalo, N.

the apparatus
venience, etc.

^etos of the Trade.

—

—

may be

highly

commended

AUTOMATIC TELEPHONES.—The
Chicago,

;

;

for

simplicity,

Automatic

elegance,

Electric

con-

Company.

has issued a folder giving newspaper clippings to show that
the chief defect in the manual system of telephony lies in the operators
themselves. It is suggested that a remedy can be found in the installation of automatic telephones.
second folder of the same company
shows the steps that led to the purchase of the South Bend exchange
as the first and most important event in the opening of Chicago to the
independent long-distance ser\-ice.
111.,

A

ACCUMULATORS OX RAILWAYS.— The

BATTERY.— The

\\ILL.VRU

has opened a permanent
Building, Chicago. HI., where

O..

Willard Storage Battery, of Cleveland.
at room 1525 First National Bank

office
it

will

take care of

THE AMERICAN CONDUIT COMPANY

its

Western

trade.

very rapid and
healthy growth in its business.
It has found it necessary to get larger
quarters and has moved its New York office from \~% Broadway to 140

Nassau

reports a

Street.

THE NEW YORK

&

OHIO INCANDESCENT LAMP COMPANY,

Warren, Ohio, has purchased the buildings formerly used by the
Ohio Automobile Company and will take possession on February i. This
will enable the company to almost double its capacitj*t
of

THE WHEELER-GREEN ELECTRIC COMPANY,

of
Rochester,
enter the electrical field in Utica. and has
leased the store at jo Catherine Street.
It is understood that the company will carry a large line of dynamos, motors and other electrical

N.

has

Y.,

decided

to

machinery, ready for delivery, and will also do a general contracting
business and repair work, including the rewinding of armatures.
,

Storage Battery
Company. 01 Philadelphia, has recently issued a folder describing the
application of Chloride accumulators and Exide batteries to railway signal and interlocking systems.
The folder contains an interesting table
showing the rapid increase in the use of these batteries for this class of
work, and gives illustrations of several of the types usually employed
in signal service.
Illustrations are also shown of batteries of Chloride
accumulators in place in semaphore towers.
Electric

PHOENIX GLASS COMPANY.— This

company on Jan. i moved into
new and commodious salesrooms in the Heyworth building, corner
Madison and Wabash Avenues, Chicago. Complete lines of the company's
quality glassware for all lighting systems are shown and the new designs for the coming season are very attractive and interesting.
The
company extends a cordial invitation to all interested to visit its new
its

Chicago quarters.

TRANSITE DOORS.— H. W.

Johns-Manville Company, 100 William
Street. New York City, has issued an illustrated folder in regard to
its
"Transite" asbestos doors, intended more particularly tor transformer and switch chambers.
"Transite" is a fire-proof sheathing, the
basis of which is asbestos fibre.
It is mechanically much stronger than
ordinary asbestos board, and has a density which makes the finished
material practically non-absorbent, and possessed of the very highest
heat-resisting properties.
It will stand much rougher usage than slate,
being harder and tougher and not so brittle.
This material is extensively used in various ways about electric light and power plants, owing
to its high ^efficiency, durability and the fact that it is very easily
worked being cut, nailed or screwed, very much the same as ordinary
lumber.
;

WaRELESS TELEGR.\l'IIY.~The Clark Wireless Telegraph Company, Detroit. Mich., has issued an illustrated circular devoted to the
Clark system and calling attention to the fact that it is now soliciting
business between Detroit and Cleveland, O. A long-distance station is now
being erected at Buffalo. N. Y.. while, the factory and laboratory are
busy night and day manufacturing instruments and apparatus for installation at Toledo, Ohio; Port Huron. Mich.; Mackinac Island, Soo. Mich.;
Milwaukee, Wis. Chicago, 111. ConMarquette, Mich.
Duluth, Minn.
;

:

;

;

Weekly Record
rXITEO STATES PATENTS ISSUED JAN.

i.

out entering

FIRE

1907.

the

casing.

Judson

1905.
Designed to proin a signal system, together with
signaling devices for indicating at any suitable point by the energization of lights, annunciators or the like, the operation "of any box
Or group of boxes in transmiitiiig a fire signal.

839.910-

TELEPHONE SYSTEM;

filed

to he

and walls one inch thick
tricity

Dec.

successfully

will

resist

100.000

volts

of

elec-

without being punctured.

CONTINUOUS OILING SYSTEM.— The

following concerns have
equipped their engine rooms with White Star continuous oiling systems: Nct-v York, N. H. & H. R. R. Co.. ReadWlIe. Mass.;
Texarkana Gas & Electric Co.. Texarkana, Ark.; Esmonde Mills, Enfield. R.
I.; J. A. Roebling's Sons Co., Kinkara, N. J.; Reading Paper Mills, Reading. Pa.; Springfield Ry. Co.. Springfield, O.
Electric
Developing Company, of Ontario, Niagara Falls. Ont.; Rockford Malleable Iron Company, Rockford. III.; N. R. & P. Consolidated Coal
Company. Gentry. W. Va.
The Pittsburg Gage & Supply Company.
Pittsburg, Pa., will be pleased to send literature to those interested
in this method of economical lubrication.
recently

;

839,928.

12.

Harry G. Webster. Chicago. HI. App.
Dec. 13. 1902.
Relates to an arrangement of cutoff adapted
bridged across the line during conversation.

ELECTRIC HEATING ATTACHMENT FOR HOT WATER

BAGS:

Charles V. Hill. St. Louis. Mo.
App. filed Feb. 23, 1906.
hot water bag is made with a specially constructed stopper havlong cylindrical extension which projects into the bag and
which contains a resistance bar or clement.

The
ing

a

PHASE ADTUSTING MEANS FOR ALTERNATING-CURRENT MOTOR'S; Btnjamin G. Lamme. Pittsburg. Pa. App. filed

839.935.

Feb. 6, 1905.
The combination with an alternating-current motor
having armature and field-magnet winding's and means for supplying electromotive forces diflfering approximately ninety degrees in
phase respectively to said windings, of automatically-adjusted means
for altering the phase relations of said electromotive forces.
839.036.

PHASE-ADTUSTING APPARATUS:

I'itts'turg.

Pa.

App.

filed

Feb. 6,

1905.

Benjamin G. Lamme.
Relates to modifications of

the above.
839.937-

ALARM AND W.XTCK SERVICE SYSTEM;

McFcII, Chicago. 111.
App. filed
vide non-interfering transmitters

Lockport, N. Y..
making a material which one of the large firms in this country is
using to insulate pipes in an exposed position against electrolysis.
The
pipe is larger than 12 inches in diameter and the fibre covering is oneeighth of an inch thick.
It is elastic enough to be spread apart so as to
be put on the pipe and clips itself on the pipe, adhering to same snugly
and firmly.
The material will stand 23.000 volts without puncturing.
This company states that an indurated fibre pipe with a half-inch hole

of Electrical Patents.

[t\n»ducud by Rosenbaum & Stockbridgc, Pat. Attys., 140 Nassau St., N. Y.]
839.816. ELECTROCHEMICAL APPARATUS; Frank A. Decker. Philadelphia.
Pa.
App. filed Mar. 9, 1905.
In electrochemical apparatus, a fluid-container comprising a porous structure, said container having increasing cross-sectional areas at increasing depths.
8.19.817. CUUPLI.VG FOR BATTERY ELEMENTS; Frank A. Decker.
Philadelphia. I'a.
App. filed Jan. 22, 1906.
A coupling for battery
parts comprising, in combination with a plate, a device fixed to said
plate ami a second device for engaging; and holding said first device, said devices being forced one wtthin the other and held in
close relation by the weight of the plate.
HOOK-SWITCH; George D. Foster. Chicago.
8.19.830. TELEPHONE
III.
App. filed July 26. 1904.
In a telephone hook-switch, the combination with a closed casing, of a base mounted therein and an
opcrat'ng-Uver so pivoted on said base that it may be removed with839.873.

THE UNITED INDURATED FIBRE COMPANY,

is

METHOD OF REGt'LATING THE SPEED OF ELECTRIC

MOTORS;
1905.

839.9S8.

Benjamin C.. Lamme. Pittsburg,
Relates to the method of the above.

Pa.

App.

filed

Feb.

6.

REGULATOR FOR ALTERNATING-CURRENT MOTORS;

ReClarence Renshaw. Wilkinsburg, Pa.
App. filed Feb. p. 1905lates to circuit arrangements of the two-phase altcrnatinp-current
generator, transformer and motor, having special field-windings and
circuit connections with the transformer.
839.983- ELECTRIC FURNACE: William H. Bristol, New York. N. Y.
App. filed Aug. 6. 1006.
;\n electric furnace comprising a fused-

.
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quanz

receptacle forming a heating-chamber; an electric-heating-coil
the same
and a refractory, non-conducting material
incasing said coil and chamber.

surrounding

;

THERMO-ELECTRIC GENERATOR; William H. Bristol, New
App. filed Dec. 2, 1905. A thermo-electric generator
York, N. Y.
comprising elements of high fusing points forming a couple, and elements of lower fusing points connected thereto, and means adapted
to compensate for the effect of variations of temperature at the

839.984.

junctions.

S39.985-

THERMO-ELECTRIC GENERATOR:

York, N. Y.

App.

Dec. 26, 1905.

filed

William H.

New

Bristol,

Relates to modifications of

the above.

840.001.

METHOD OF REGULATING ALTERNATING

CURRENT

-

MOTORS;

Benjamin G. Lamme, Pittsburg, Pa. App. filed Feb.
The method of maintaining approximately constant phase
between the currents in two circuits, which consists

1905.
lations

6,

re-

in
ap-

varying the phase relations of the applied electromotive forces
proximately in accordance with the variations in the amount of
current traversing one of the circuits.
840.002. DUPLEX TELEGRAPH; Joseph W. Larish, New York. N. Y.
Telegraph system having differentially
App. filed Aug. 29, 1906.
wound magnets at each end of the line, one of which is balanced
and the other unbalanced in a special way so as to be operable

from a

single

XLIX, No.

Vol.

2.

e.
Is arranged tn complete alarm circuits in the locomoand to exhibit signal lamps along the road.
840,150. TRANSFORMER; Walter S. Moody, Schenectady, N. Y. App.
filed Dec. 16, 1901.
A special arrangement for connecting a transformer to a line, specially three-phase circuit, to facilitate the mechanical construction of the transformer, and also to obtain a transformer with windings adapted for interchangeable connection on

]ocomoti\
tive

different supplied voltages.

ELECTRICAL SIGNALING APPARATUS; John D. Peachey,
Last Orange, N. J.
App. filed Jan. 10, 1903. A combined fire signaling and police signaling box. Among other features has a shutter
which is moved to positions to exhibit fire or police inscriptions on
the box, depending on its connection for use.

840,15^9.

CONTROLLING MEANS

FOR FLUID RESERVOIRS; Jacob
840,163.
App. filed Jan. 16, 1906. A system of
L. Schureman, Chicago, 111.
controlling the motors of an air-compressor installation, including
a pressure gage with specially constructed means adjustable thereon
for closing a circuit when the usual pointer indicates any predetermined pressure

PENDANT SWITCH;

840,182.

App.

Aug.

filed

Herbert

Wirt.

C.

Schenectady.

N.

Y.

Details of construction of a pendant switch

1903.

3,

battery.

TESTING DEVICE;

Asa M. Mattice, Milwaukee, Wis. App.
In order to prevent the journal bearings of
1906.
motors wearing so much as to permit the armature to rub against
the pole fac^, the patentee has an electric contact device which
engages the armature to close an alarm circuit in case of excessive

840,005.

Jan.

filed

11,

looseness or play thereof.

APPARATUS FOR ERECTING AERIAL CABLES;

840,009Peirce,

the

rounding form of the pole so as
840,013

Ralph

S.

III.
App. filed Feb. 27, 1905.
The pole which
conductor receives a sheet metal hook bent to the

Chicago,

supports

and

to secure stiffness

rigidity.

CONTROLLING ELECTRIC POW^R DISTRIBUTING

SYS-

TEMS;

Joseph L. Routin, Lyon. France.
App. filed Sept. 2, 1904.
A special form of regulator having connections with the engine governor and also with a motor device in the circuit of an auxiliary
generator, the effects of which are combined to vary the resistance
of the
840.014.

field

ELECTRICAL PLUG RECEPTACLE;

Frank

Russell.

J.

New

York. N. Y.
App. filed Feb. 13. 1906. A lamp receptacle adapted
be secured to a sheet metal base for electric signs, etc.
The
threaded shell and the central stud terminals are on separate blocks
which are only assembled together when the device is placed on
the sheet metal support.
to

APPARATUS FOR SEARCHING OF SUNKEN BODIES;
Max Von Schoultz, St. Petersburg, Russia. App. filed May 18,
A sub-marine apparatus having inductance windings in a tele1899.

840,018.

phone

circuit

which indicate the position of torpedoes by the mag-

inductance thereof.

netic

LIGHTNING ARRESTER;

Matthew

Troy,

Schenectady,
having a
plurality of carbon cylinders which are assembled in proximity to
one another so as to provide several gaps for lightning discharges.
840.036. LIGHTNING ARRESTER CONNECTION: Edward A. Baldwin, Schenectady, N. Y.
App. filed Aug. 8, 1904. An arrangement
of circuits adapted to protect a transmission line from abnormal
voltages arising from any source, whether from atmospheric conditions, or from resonance.

840.028.

N. Y.

840,044.

-Vpp.

filed

March

A

1903.

30,

O.

lightning arrester

METHOD OF ELECTRICALLY HEATING MATERIALS;

L, Collins. 2d. Niagara Falls. N. Y.
App. filed Dec. 1,
Relates to a method of electrically heating materials, partic1905.
ularly thof-c which are poor conductors of electricity.
In order to
distribute the heat uniformly through the entire mass, the patentee
has attcrn.'itc zones or layers of resisting material through which
the current i-^ forced to pass.

Clarence

840.060.

HEATING ATTACHMENT FOR

HOT

WATER

BAGS;

Ch.Trlcs \';m I). Hill, St. Louis, Mo.
App. filed Nov. 15, 1905. Con•itnirtion of hnt water bag having a special form of resistance eleconipri'-ing a rod of insulating material spirally wound with
fic<wire and included in a cylindrical step which projects
iiiV'

the bag.

CONDUIT: Louis A. Jones. Cambridge, Mass. App. filed Oct.
A flexible iron conduit composed of sheet metal strips
1004.
17.
which are woven togfihcr into tubular basket form.

840,066.

840.068.

.j-.a

of the main generator.

PANEL BOARI> FOR ELECTRICAL DISTRIBUTION;

ward N. Lake.

Chica^;o,

App.

lU.

filed

July 24.

Details

1905.

Edof

840,087

— Contact

Shoe for Electric

-Electromagnetic Signal.

s^o.

Railways.

designed

have

to

and

few

simple

and

parts

cheap

be

manu-

to

facture.

MOTOR-STARTING RHEOSTAT;

Paul H. Zimmer, Schenec840.186.
In order to prevent injury
tady, N. Y.
App. filed June 28, 1905.
to th- rheostat contacts by the arm moving backward by reason
of a momentary no- voltage condition, the patentee has the rheostat
arm normally at its zero position in use, the motor circuit being
completed by another switch.

SWITCHBOARD

CORD REEL; Edward B. Craft. Chicago, 111.
App. filed Feb. 13, 1906.
Reels are arranged in the operator's cabinet and which have flexible cords thereon arranged in a sptcial way
to permit of movement of the reels notwithstanding the cord connec-

840,joo.

tions therefrom

to

fixed

a

point.

ELECTROMAGNETIC SIGNAL;

Henry M. Crane, New York,
N. Y. App. filed June 8. 1904. A trip or shutter is supported above
a magnet and is released to fall by a detent constituting the amia'
turc of the magnet.
840,216. SYSTEM OF ELECTRICAL DISTRIBUTION; Rudolf HundApp. filed Feb. 19,
hansen, Wilmersdorf. near Berlin. Germany.
1900.
A construction of base or block adapted to support fuse plugs
and to receive terminal connections of an extension line.
840,222. ARC-LIGHT CARBON: August KutTerath. licuel. near Bonn.
Arc-light carbons for the
Germany.
App. filed Mar. 30, 1906.
producti'on of a powerful actinic light, characterized by the fact that
there is added to the carbon one-half per cent of a metallic combination, which consists of equal parts by weight of yttrium nitrate

840.201.

and lead

nitrate.

THERMOSTATIC APPARATUS;

840.2S6.

Mar. 30. ipoO. A
close an alarm circuit in
due to a rise of Itniperature.

App.

filed

form of
case

to

Karl Rostcl. Monessen. Pa.
thermometer having means
undue expansion of the air

air

of

AUTOMATIC

FOR
FIRE EXTINGUISHERS; Wm.
840,311.
In fire
A. Goldihwnit. Melrose Park, 111. App. filed Feb. 6, 1904.
extiniiuishers where a valve is a-itomatically opened in case of fire,
the palentcL provides a sort of time mechanism by which an alarm
is not given ni case the opening of the valve is only momentary.

ALARM

ELECTRIC SWITCH; Edward

840.327.

M.

Hewlett

and Theodore

E.

Details of
Button, Sch.-ni'ctaily, N. V. App. filed May 28, 1904.
construction of n magnetic circuit breaker having cnrbon contacts
which arc initially separated, and knife blade switches which arc
afterwards powerfully drawn apart by a toKglc joint lever system.

ELECTRIC WATER PURIFYING AND l-TLTERING
PARATUS: Jacob A. Hylc. Altonna, Pa. Anp. filed Apr. 3.
A filtering systcn^ including a number nf t;inKs and pnisiges,

840.335.

which have materials to filter the
which have plates by which the water
of

n

of ^ancl board having wait

fr.rm

I'ln

meter conncc-

circuiti.

UTTER;

84'.

Tn

a

m

iig

Alfred

LarMon,

nufTalo, N.
the comretaining the

tclctihorie-traniimittcr,

and meant
having an

for

periphery

enlarged

.Mil.

84..

App.

1)1.
•

LI, K<

|(i|<

Il'fl.

I..,.

84'.

I

filed
.

,,i

I

;

'line RAILWAYS: Henry C.
Nov. o. 1905. The contact §hoe has
on ituth aidcii and which arc apring
Shorcraft,

Jnd*inn

r

F.<ikrid|fe,

li.ivtng

Knn
(rack

Only one
iiiio

diflcrcnt

fil

7.

190'i.

to
so

receive ih- circuit wires between tlunt.
as to engage the inHulation of the wiri

840.175.

I

>:

I'Lh liH* diiiAi
of the motor.
84'i

\Tl'S; W,

Handy. Providenc-. R. 1.
motor including the Rearing

lever

and link conni-clioni

to

Anp.
r.rlilon Lane. F-vnn«|on. III.
pair of «fircinl rniU or Irollryii nrr l;ijd nrrniU and mntncl with depcndinit tihor* nn the

\

Th

•

groove

is

s.rratcd

AI.Aim FOR Al'TOMATIC FIRE EXTINGUISHERS; Frank

H. Rice. Chicago. III.
hour glanH to secure

Ajii>.

a

filed

form
lO'Mfor opi-rating an

July 30.

mechanism

tiitir

A

of

liquid

alarm

in

cane a valve in a hydraulic nystem opens.

ELECTRICAL SIGNALING SYSTEM: Edward

840.428.
Allant?.

c;n.

App.

Sept.
sprcial

filed

having

a plurnhty »f
Irnck rails inul which
in the l>>comntive.

Details
1904.
3.
trolley rails laid

have eirctricnl

of

11

Broilion.
R.
signal system

between

the

usual

connections to alarm devices

rURMorj-.NKKATOR; John G. Callan. T^ynn. Mats. App.
1906.
An arrangrmcnt of turbine driven generator
(lied June R.
having sprcially conHtruclcd air passages directed into the casing
to krcp thf motor windltigs cool.

840,411.

840,413.

84-

and fithrrs of
r therein
travcrsid by an electrical

-it.

is

d Feb.
Vnp.
INSl'LATOK; .Mfred .lohnsou. (>Mi''cv. 111.
A frirm of insulator having two hlm'ks which arc grooved

840.336.
^(

some

current.

Lighlning Arrcitcr.

840, ojS.

^

AP1Q06.

API'AKATUS

FOR

Ain'dM ATICAI.LY

GIVING

ALARM

C^SE *>l' IIURGI.AKY. I'.TC.; .lames Carter. Lrytmislonc.
f>n6.
A burglar alarm having a motor
England.
App. filed lati. j.
operated niinchmrnt lor blowing a couple of ali'rm whistUi.
Mant^ E, Fuld. HaltinMur, Md. App. filed
840,4<>;i. COMMIfTATOK;
The cnmmulotnr srgmrnts have Initially ilircctrd
Jan. 30. io"6.
their rxtrrmhics and which tire received in longitudinal
ti!
niK'«
IN

1

grnovr)!

in

a

rylindrieal

piirr

nf vulcanilr

1
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The Committee on Standardization

American

of the

Institute

of Electrical Engineers has had the task of the revision of the
standardization rules under consideration for

A

made

provisional report was

the

Institute last year

more than

a year.

Milwaukee convention

at the

of

and the secretary of the Institute has

recently issued a draft of the rules, in galley-proof form, revised

December

to the date of

1906.

9,

Copies of this draft have
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suggestions. The first set of standardization

been circulated

for criti-
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26,
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large

been fully taken.

Vol.

is

much

is

only

easier than

interesting to observe that the table of alter-

It is

nating-current sparking distances, which ended at 150 kilovolts

been extended to 300 kilovolts in the new

in the first report, has

maximum

draft, representing 425 kilovolts

below half a million

far

would have seemed
standpoint.

No

entirely

cyclic e.m.f,, or not

pressure that a few years ago

volts, a

from an engineering

speculative

set of engineering standardization rules

expected to be perfectly satisfactory, and even

if

can be

could be

it

perfectly satisfactory at any one time, the progress of the arts

and sciences necessarily soon introduce imperfections

we

Nevertheless,

think that the rules in their

advance

as a whole, constitute a distinct
ing,

on the

reflecting credit

capable of giving service

Institute,

in

and

it.

electrical engineer-

that they will prove

several years

for

into

new form, taken

becoming

before

superannuated.

pansion of the preceding report to the limits of 15 printed pages,

with 98 sections.

The new

and includes 278

sections.

sirable

made

additions

was found

Milwaukee manifestly swamped the

at

The

rules.

Meeting of the American Association for the Advancement OF Science.

original

The

somewhat

meeting of the American

recent

strained by the

and the additions made

1902,

in

to be

21 pages,

found de-

has evidently been

It

by the committee to reclassify the

classification of 1898

porlcil

would cover

draft report

Advancement

Science in

of

in 1906 as re-

and January

New York

for

.'\ssociation

the

between December 27

an outline of which was reported on page 9 of

2,

original plan of

our issue of January

5,

flotation.

now been tabulated and compared
The registered attendance
reached 934. The total number of perhas

with similar meetings in the past.

Columbia University

at

The new
covering

classification

respectively

and

voltages

divided into five principal sections,

is

general

frequencies,

This general plan

pendices.

performance

definitions,

is

specifications,

logical

and

ap-

than

the

original plan, and should be capable of considerable future ex-

The performance

pansion without becoming overloaded.
fications

and

occupy the bulk of the

tests

rfliciency,

This main

regulation, insulation, conductivity, rise

The

the report, taken as a whole,

terms and
chines,

tests

Th.it

nowhere

it

is,

lies in

great strength of

the fact that while

it

defines

specifics the sizes of parts of

ma-

applied to machines, in order to rate, classify, specify

accept

them, but

it

nowhere says

niarhinc must have a three-inch
luiuare

feet.

specify exact

and

This

is

a

that

sh.ifl,

merit

great

particular

a

or

in

a

fetter the industry of

.iiid

standard

floor space of ten

the rules, because

dimensions for stand.ird machines

is

to

machinery

limitations

,Tiid

of the papers were,
affiliated soIt

a

is

most

for a

few that can be acconmiodated

in

its

papers.

iho p.igcs of

the association btnies

its

dead with

scientific

equanimity.

strength of the association really depends upon

convening the

affiliated

societies.

If

its

The

influence in

the association cultivates

the future the interests of these societies, there should be a

marked co-operative growth
the association,

scientific societies.

form, as

it

were, a

society

of

on the other hand, the association seeks

If,

grow independently

to

the conventions and utilities of

in

which should

of the affiliated societies, no future of

great promise can be hoped for

it.

making them.

rrcommrndrd

in

the

in:Muifa(tiirc

apparatus rrlalcs lo frrf|urncies and

<if

volt.-igcs.

Sdcicly of sriciclirs, such as the assucialinu imihIiI

lircoino, wiiiild

In its

workers,

In-

iMpaMc of

in Nnrlli

Only two frequencies are rec'immended, namely, 25 and

fio

the convention weeks

a pity thai these cannot

he

the

cycle* per second.

that each

as having

Science, and for those that can be rescued by affiliated societies,

to

hamper

The majority

which co-operated with the association.

Except

A
The only

estimated at about

provide for the adequate printing and publication of

in
h<'

is

deplorable fact that the association has not yet been able to

indicates the nature of the tests that should

it

meetings

its

read nearly half of a paper.

cieties

section contains eight sub-sections devoted respectively to rating.

wave shape,

attendance at

however, contributed by members of the various

speci-

rules, since they in-

clude more than 200 of the entire 278 sections.

of temperature and overload capacities.

in

The papers read were over 400 in number, so
registered member of the association may be regarded

2,000.

recommendations

much more

sonance

Logically,

it

is

same convenient

Amrric.n.

iiiln

KMdily

rioing grral service (o science,
Il

ami

niighl succeed in IningiuH

nue and the same week,

at

one and

location, thereby saving uitich time, travail.

January
travel
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and expense

who now have
places

different

the various individual society members,

to

frequently

to

different

at

attend different conventions

scientific societies,

while nec-

essary to active growth in each particular branch, ought to be
offset by the

mutual contact of different

to effect

scientific societies,

The impression which

ing side by side.

The convention

thus bring about.

internal conventions of societies
scientific

public attention and respect.

event of each year or semester, and

New York

the recent association convention in

On

As an

affiliated

instance

were those

and

operated

practically

societies

had no

for instance,

The engineering

and shrank.

in

controlled.

To

section,

his

Adams

article

on page 143 of

this

mon

return

for

in

considering one wire as a

m

currents

the

the second

cor.i-

and third wires

thereby seemingly ignoring the fact that a certain component
of current actually

flows exclusively

through the second and

The wattmeters connected according

third wires.

The two

principal questions to be

on the peak and the question of making a rate which

Some managers

hesitate at first at the thought of charging a

customer one rate

and another

for current used in lighting a house

same house.

No

new problem
company has

to be

met

much

radically

the heating rate

is

is

lower.

rates considerably lower than lighting rates,

manager competent

to the above

sum

of the currents

which form such a large

slice of the cost

where

lights are used

but a few hours per day become a smaller proportion of the

when current

cost

is

quantities at times
station

in

and

used for power and cooking

when

it

does not

distributing

systems.

call

in considerable

for extra investment

Of

course,

power and

cooking loads overlap the lighting loads somewhat, but even
they did the fact that power and cooking

many more hours

so

if

demands continue

per day than lighting makes the propor-

much

less per

kw-hour

lighting.

any chosen instant must be zero, might seem

at

method so

to render the proof of the accuracy of the above

self-evident as to need no demonstration.

seems, however,

It

that a convincing proof will need to take into consideration the
fact that

and every

to hold his job can show-

on power and cooking than on

any system

that cus-

here, however, because nearly every

if

The
in

rate for cur-

They argue

tomers draw the conclusion that the lighting rates are too high

tion of the fixed charges on investment

instantaneous algebraic

will not

be inconsistent with existing lighting rates.

consideration do, however, record the true power in the circuit.
fact that the

work has been made,

progress until rates for electric cook-

any customer who can be reasoned with that the fixed charges

Comfort A.

Prof.

issue,

two-wattmeter method for measuring three-phase power. Briely

method consists

special

circuits.

solved are the relative amount of such business which comes

electric lighting

gives an extremely simple proof of the accuracy of the

stated, the

little

ing are sufficiently favorable.

power

In

on special heating and cooking

be sure, only a small beginning in such

few papers to a thin and scattered audience.

Polyphase Power Measurements.

central station

making of

to the

affil-

and read only a

affiliated society support,

rates for appliances used

when

to have arrived

rent used for cooking in the

the contrary those sections which were not served by

iated societies withered

The time now appears

managers must give serious attention

its

most active and mteresting section meetings of

the

point,

neglects to consider the various

power depends.

Heating and Cooking.

yet there can be but

might readily

institutions

become the great

which

able

is

of the association with

and

command marked
in

work

scientific

convention, as the A. A. A. S. might

in

voltages upon which the

meet-

upon the public mind can be greatly strengthened by

such co-operative union

when such proof

the method,

Moreover, the somewhat

times.

narrowing influence of individual

in

131

any mixed load on

whether the

a three-phase system,

A number
electric

of companies have already

cooking where

it is

The companies using
the high rate

is

made

special rates for

connected through a separate meter.

a two-rate system of charging where

based on a certain number of hours' use per

receivers are connected in delta, star or open delta, can be du-

month

plicated by an exactly equivalent load with the receivers con-

taking care of both lighting and cooking on the same meter.

nected solely

in

open

delta.

Thus,

if

the wattmeters are con-

nected so as to measure accurately an open delta-connected load
they will record the true watts

in

the circuit

when carrying

any class of load.

To

of the connected load have available a very neat plan of

take a concrete case as illustration, assume that the com-

pany has a two-rate system under which customers are charged
12 cents per

kw-hour for current used up

to an equivalent of

40 hours' use of the connected lighting load and 6 cents per

kw-hour for current consumed over and above
It

is

worthy of note

this

in

connection that a proof of the

accuracy of the two-wattmeter method for measuring solely
delta-connected or solely a star-connected load,
general as one for an open delta-connected load.
the latter load

is

preferable to

all

equally

is

The one

and the use of arrows

for

others, however, in that the

wattmeters themselves are actually open delta-connected
tice,

a

as

in prac-

for indicating the direction of flow

of energy has a physical significance and allows the instruments
to

I)e

properly connected in circuit without resort to the usual

liit-or-miss

method.

Moreover, since a load on any »-pha;c

system can be duplicated by an equivalent branch connected
load

with

)i-i

branches,

it

serve to measure ihc tnic

follows

power

in

that n-i

wattmeters

(he system.

seem, however, that the mere fact that one wire,

It

may

may

does not
be con-

such a system

is

in

vogue only a

Where

that.

specified fraction of the total

number of

residence lights connected are figured as a customer's

maximum

connected load upon which

in

Now,

to base his bills.

order to make a rate for heating devices which will capture

the business under such a rate system,

allow the

customer

to

connect

it

is

only necessary to

whatever heating

de^'ices

he

wishes to the same meter without counting them against him
as connected

load.

Virtually the effect of this would be to

give the customer a six-cent rate for his heating current, as
his lighting bills

would usually more than cover the amount he

would have to consume before getting the six-cent

company could

consistently

figured as connected load in such a case because so
their

consumption would be

rate.

allow heating devices not

off

the

peak.

This

sidered as (he conuncm return for the currents in the other h-i

being used by at least one company to provide for

wires can be accepted as satisfactory proof of the accuracy of

and automobile charging business.

is
its

A

to

be

much

of

the plan

heating

;
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Institute

Meeting

Annual Meeting

Schenectady.

at

At the meeting of the Schenectady branch, American Institute
of Electrical Engineers, on Saturday evening, January 12, Ernst
J. Berg, of the General Electric Company, read a very instructive paper on "Some Features of Parallel Operation of Alter-

was held

at the

High School

as usual

inal

orig-

formulae for the theoretical determination of the proper

Upon report of the committee the folwere declared elected
President, Dr. C. H. Sharp, 170 votes
vice-president. Dr.
Louis Bell, 160 votes. Managers Mr. E. L. Elliott, 156 votes;
Mr. J. E. Woodwell, 156 votes. Secretary, Mr. V. R. Lansingh,
92 votes; treasurer. Dr. A. H. Elliott, 92 votes. The new confor the ensuing year.

lowing

officers

:

;

—

who participated in the discussion following the reading of the
paper gave accounts of their experience in this line of work,
and complimented highly Mr. Berg's investigation of the subAmong those who spoke were A. A. Tirrill, E. B. Merriari
ject.

was declared adopted, the votes in favor being 144,
with 23 votes opposed.
President L. B. Marks presented a report of the work done
since the date of organization of the society just a year ago.
stitution

and C. T. Wilkinson.
week, a topical dincussion

this

at the Electrical Club,

was appointed consisting of Messrs. Ralph W. Pope, H. R.
Nelson and H. W. Terry, to canvass the votes cast for officers

method of designing and operating alternating-current machines.
Mr. Berg confined himself largely to a discussion of the
formulae involved as being more useful for the substituting of
actual numerical values and illustrated by examples, but also
gave in his explanations a few diagrams which facilitated the
A number of tlie members
understanding of the principles.

At next Saturday's meeting,

of the Illuminating Engineering Society

New York, Monday, January
The meeting was preceded by a dinner given at the same
place, at which about 40 members of the society were present.
.\ letter from Mr. Thomas A. Edison was read expressing regret that owing to a severe cold he could not attend the dinner,
and requesting that his name be presented for membership.
When the meeting was called to order a committee of tellers

and over 300 members

many

At the present time the membership consists of 815, with accessions not far from 100 a month
during October 73 members
were admitted, during November 91 members, and during December 106 members. The membership is distributed over 35
States and 10 foreign countries.
President Marks pointed out

be held on "Industrial Betterment," after a few short papers
on the subject have been presented. A good opportunity will
be given by this subject to compete for a trip to New York to
attend the meeting on "Heavy Electric Traction" next week.
will

;

that the discussions during the year on questions

Indiana

Contractors'

Electrical

illumination

Association.

engineers,
reflectors

The semi-annual meeting of the Electrical Contractors' Association of Indiana was held in the Grand Hotel Auditorium,
Indianapolis, January 8. The meeting was well attended, members of the association from

being present.

The

all

was

in

electrical

relating to

engineers,

designers

of

gas

globes,

and manufacturers of and dealers

The

work

in

— in

fact,

in

represen-

which the question of

point of view of the architect

the Traiisaclioiis on the physiological side of illumination.

He

referred to the

new

constitution which

was adopted

at the

meeting, and under which the society will be conducted on a
Through the general governing body papers
federal basis.

accepted for presentation at any section will, when submitted
sufficiently in advance, be sent to the other sections for reading

neither could this untrained

;

fixtures,

by

has been presented and valuable information brought together

to devise

secure jobs, since the improved code would not tolerate
It is expected that Ihc bill will be presented to the
their work.
;<eneral assembly in a short time.
The chief speaker of the meeting was Mr. \V. 11. Morion, of

and

in

chemists,

oculists,

illumination plays a part.

bill

side by side with the incompetent

architects,

tatives of almost every field of

and secure its enactment into law requiring all electrical
workers to have a license to engage in the electrical business.
It was claimed by the members present that under a proper
license law the "screw-driver" electricians will be excluded
and competent workmen would no longer be compelled to work
a

were participated

lighting apparatus, appliances and materials

the principal cities of the State

chief purpose of the meeting

3.

14.

acted as

listened attentively to the lecturer, as he explained

XLIX, No.

of the Illuminating Engineering Society.

The annual meeting
was held

Generators."
G. W. Cravens, who
chairman, made some interesting announcements regarding the
work of the branch, and introduced the speaker. The meeting

nating-Current

Vol.

class

•

and discussion. The vice-presidents of the society, who are
elected by the membership as a whole, will be distributed geographically so that each district in which there is a section
will be represented on the council by a vice-president, and this

secretary of the National Association of the Electrical Contraclors; F. H. Chcync and C. C. Hatfield, of IndianIndiana
:ipf)lis, are president and secretary, respectively, nf the

an officer of the local section. It was announced that general headquarters for the society had been
secured in the Engineering Societies' Building and that the
office there, which is now occupied, will be in charge of Miss

association.

I"..

Y„

Utica. N.

officer will also be

Westervelt, the assistant secretary of the society.
Marks annoimccd the appointmciM of an interna-

President

The Zambesi

Power Scheme.

Falls

nn nomenclature and standards, consisting
Dr. Alex. C.
MRnibers of the society:
Ilumpliries, president Stevens Institute, chairman; Mr. J. E.
Woodwell, Washington. D. C, secretary: Dr. Louis Bell,

tional

nf

The I»ndon Electrical Review reports that the Rami Central
Works have been absorbed by the Victoria I'"alls Power

i:icclric

"n this nccurrcncc one contemporary
ays that it has been rumored in fierman circles on two or
three <«<a.sions diiriuK the past few months llial, while the AllIn cotnmcntinK

f'ompany.

Kcincino IClcctricilals Gcscllscliafl has idmlified ilscif with the
•-chcinc havinu for its ulliinalc object Ihc ulili/ation of Ihe
Victoria I'alU of the Zamlxrsi. Ihc Rrotip as'<ociate<l with the

Siemens

Kand

8r

Halskc Co.

Central

structed

Electric

is

interested

Works,

by that company.

The

romp'tilioii with each olhfr in

licKin

In crii>\WTn\i-

of Ihe

Rand works

that the

the Victoria

prophecy has been

were

con-

originally

ar>pareiilly

h'alls

al-

brouKhl into

particular area, they

fulfilled in

Mr. John W. Howell, Harrison, N.

J.;

Dr. E. P. Hyde. Bureau

of Standards, Wasliinnlnu. D. C. Dr. A. E. Kennelly, Harvard
Dr. F.dward L. NicholN, CorUniversity, Cambridge. M.iss.
;

;

open to misiiilrrpret.ilion. The work o( the coinmiltec will be
recomto propose a dcfinile nonicnclaliire ;Mid also to make
•ilaiid.-irds.
and
units
conccrniiig
mriulalions

the enterprise of the

itilercHls in

with each other.
lf>

Boston, Mass.; Prof. Andre mondel, Paris. I'Vance; Dr. H.ins
Buntc, Tcchnischc Hochschule. Carlsruhc. Germany; Prof.
Vivian M. Lewis. Royal Naval College. Greenwich, iMigland

The fact of the transfer
Power Company shows
some way or other

lliiis

thi-.

following

would
and

which

rvmtually rrroncilc their op|H>sinK

committee

Mr. W. 1), Weaver, New York; Dr. C. H,
PresiSharp, New York, and Dr. I". Schniewind. New York.
dent Marks stated that at the present lime the terminology nf
illiiminalion is at best crude and ihat very nflen one camint
others
avail hiiusrlf nf Ihe benefils of valii.ibli' wnrk done by
because Ihe terms used in published iciiorl-; of such work arc

in

prrdirtion has been that,

though Ihe two German firms were

the

this respect

nell

University;

:

:

January

Upon

19.
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notification of

his gratification at the

liis

President Sliarp expressed

election,

honor conferred, and asked for the co-

members of the society in furthering the useUnder the new constitution and the federal
system which it establishes it is not, he said, a question of what
New York, Oiicago, Pittsburg does alone, but what the several
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the Edison Telephone

Company

of a high pile of offices in

lasted,

crowded the basement
Street with American

it

Queen Victoria

These deluded and romantic men gave me a glimpse

operation of the

artificers.

fuhiess of the body.

of the skilled proletariat of the United States.

sections can do in co-operation, not only for their

own

benefit

but for that of the society at large.

Presidential Address of

Mr. Bion

J.

Arnold.

before the

International Electrical Congress of St. Louis in
on the subject of electrification of steam railroads, in
which he outlined the probable line of development of the
movement, and he pointed out how closely the predictions he
then made were being fulfilled.
He referred to the electrifi1904,

cation of the Cascade division of the Great Northern Railway,
a distance of about 100 miles, now under consideration, and the
contemplated electrification of a division of the Southern Pacific
Railway through the Sierra Nevada Mountains. Mr. Arnold
then gave an account in some detail of the important heavy
electric railway work put in operation during the year, or now
his

remarks with lantern

tween Utica and Syracuse, tlie Spokane & Inland Railway, the
Simplon Tunnel, and the Southern Pacific Railway, near San
Mr. .\mold stated that these propositions involved
Francisco.
an expenditure of approximately $100,000,000 for electrical
a

collateral

was

frightful

even

an Irishman.

to

They sang obso-

and their language
They worked with a fe;

rocious energy which was out of

all proportion to the actual
Indomitably resolved to assert their republican
manhood by taking no orders from a tall-hatted Englishman
whose stiiT politeness covered his conviction that they were,

investment

of

relatively to himself, inferior and common persons, they insisted
on being slave-driven with genuine American oaths by a genuine free and equal American foreman.
They utterly despised

the

artfully

slow British

workman who

did as

little

for

his

wages as he possibly could; never hurried himself; and had a
deep reverence for anyone whose pocket could be tapped by
respectful behavior. Need I add that they were contemptuously
wondered at by this same British workman as a parcel of outlandish adult boys, who sweated themselves for their employlooking after their own interests? They
jdored Mr. Edison as the greatest man of all time in every
possible department of science, art and philosophy, and execrated Mr. Graham Bell, the inventor of the rival telephone, as
er's benefit instead of

his Satanic adversary; but each of them had (or intended to
have) on the brink of completion an improvement on the telephone, usually a new transmitter. They were free-souled creattures, excellent company, sensitive, cheerful and profane; liars,
braggarts and hustlers with an air of making slow old England hum which never left them even when, as often happened,
;

slides.

The work thus treated was that of the New York Central &
Hudson River Railroad Company, the Pennsylvania Railroad
Company's New York terminal, the Long Island Railroad Company, the Hudson Companies, the New York, New Haven &
Hartford Railroad, the St. Clair tunnel of the Grand Trunk
Railroad, the Erie Railroad, the West Jersey & Seashore branch
of the Pennsylvania Railroad, the West Shore Railroad be-

equipment and

sentimental songs with genuine emotion

result achieved.

At the annual dinner of the Western Society of Engineers,
January 8, Mr. Bion J. Arnold delivered an address as retiring
president. Mr. Arnold quoted from a paper which he presented

under construction, illustrating

lete

some $300,000,000

they were wrestling with difliculties of their own making, or
struggling in no-thoroughfares from which they had to be retrieved like strayed sheep by

enough

to

Englishmen without imagination

go wrong.

"In this environment

I remained for some months.
As I was
and had read Tyndall and Helniholtz, besides having learnt something in Ireland through a fortunate
friendship with a cousin of Mr. Graham Bell, who was also a
chemist and physicist, I was, I believe, the only person in the

interested in physics

entire establishment
tion of telephony
official

more.

who knew

and as

;

I

the current scientific explana-

soon struck up a friendship with our

lecturer, a Colchester

man whose

strong point was pre-

discharged his duties for him in a
persuaded, laid the foundation of Mr. Edi-

scientific agriculture, I often

manner which. I am
son's London reputation;

Bernard Shaw in the Electrical Field.
The fact is by no means generally known that Mr. Bernard
Shaw, the most discussed English novelist and dramatist of his
day, was at one time employed in the electrical field, and began
there to earn a livelihood.
Mr. Shaw throws some light upon
that episode in his career in the "Irrational Knot," a problem
novel published recently in this country and dealing alike with
marriage and the development of an electric motor. There may
he personal experience in the novel

autobiographical preface, from which

"This book

is

not wholly a

;

there certainly

we quote

compound

is

in

the

as follows

Take

for

—

proved, being nothing less than a telephone of such stentorian
that it bellowed your most private communications
over the house instead of whispering them with some sort
of discretion. This was not what the British stockbroker wantefficiency
all

ed

;

so the

Company,

company was soon merged in
making a place for itself

after

ture, qiiilc iminlcnliou;illy.

by providing

the National Telephone
in the

me

history of litera-

with a job.

sole

reward being my boyish deour visitors (who were

convinced by the hoarsely startling utterances of the telephone
that the speaker, alleged by me to be twenty miles away, was
really using a speaking-trumpet in the next room), and their
obvious uncertainty, when the demonstration was over, as to
whether they ought to tip me or not; a question they either
decided in the negative or never decided at all for I never got
;

anything."

In a comment on this, Mr. Samuel Insull, president of the
Chicago Edison Company, is good enough to furnish us with
the subjoined notes that have an interest on both sides of the
Atlantic

"The ingenious telephone invention which Mr. Bernard Shaw
to was Mr. Edison
"motograph receiver," otlicrwi.se

of intuition and ignor-

example the profession of my hero, an Irish.\merican electrical engineer. That was by no means a flight
of fancy. For you must not suppose, Ijecause I am a man of letters, that I never tried to earn an honest living.
I began trying to commit that sin against my nature when I was fifteen,
and persevered, from youthful timidity and diffidence until I was
twenty-three.
My last attempt was in 1879, when a contpany
was formed in London to exploit an ingenious invention by
Mr. Thomas .Mva Edison a nnich too ingenious invention as it
ance.

my

light in the half-concealed incredulity of

Whilst

refers

known

as the "loud speaking telephone" and sometimes called
receiver telephone." Some time in 1878, the Bell

the "chalk

Telephone Company, of London, obtained an injunction which
prevented Mr. Edison's English representatives from using the

magneto receiver

and when Mr. Edison was telegraphed to
with relation to the matter, his reply was that he would 'nvcpt

new

;

The Edison carbon transmitter patents for
were very good, but without a receiver nothing could
have been done with them. When the new receiver came over
cither in February or March. 1870. it was in care of Mr. Charles
E<lison, a nephew of Mr. Thomas .V. Edison, a very bright young
man, who died unfortunately within a year in England. As a
a

receiver.

I'nglani'

result of the advent of the loud-speaking receiver, the Edi.son
Telephone Company of London was formed. I was not in the
employ of thi'! company, but was private secretary to the man

!
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(who held Mr.
it, Colonel George E. Gouraud
Edison's power-of-attorney in England), and through him I
came closely in contact with the compaiiy. I heard a grejt
deal of the early negotiations leading up to its formation, and

who organized

exchange erected in Europe
had the honor of bemg

in the first experimental telephone

Lombard

at 6

Street, early in 1879, I

telephone operator for the

My own

half hour.

first

impression

by anybody outside th.;
United States. I well remember taking a shorthand note of a
meeting at which the Right Hon. E. P. Bouverie, who used to
that this

is

be one

was the

first

Gladstone's

of

exchange

cabinet

built

ministers,

John Lubbock

Sir

distinguished scientist and banker,

(now Lord Avebury), the
and a number of other men

of relatively the

same standing, were
They were all -it

discussing the possible uses of the telephone.

had been, prominent

that time, or

in political

life.

The only

use they could see for the telephone was to report the fag ends
of the Parliamentary debates in the small hours of the morning
so as to enable the London dailies to give the debate in full.
No one in that party, at least, ever dreamt of its being the uni-

communication that it is
to-day. This Edison Telephone Company of London was finally consolidated either the end of 1880 or early in 1881 with the
The company was called
Bell Telephone Company of London.
the Edison-Bell Telephone Company. It was a few years later
that the National Telephone Company was formed and absorbed
the Edison-Bell Company, so that Mr. Bernard Shaw is a little
versal

means of business and

social

off in his dates.

Mr. Shaw's description of the workshop in tlie basement of
'the high piles' of offices in Queen Victoria Street is correct,
except as to the height. 1 well remember the place. It was in
No. II, a four or five-story building, still standing, on Queen
Victoria Street, just near the Mansion House. 1 also well remember what Mr. Shaw kindly calls the 'American artificers.'
His description of them is very good, indeed. 'The tall-hatted
Englishman' to

whom

he refers as having

Arnold White, son of the

late

politeness, is

stifY

Rev. Henry White, one of Her

Arnold White
was secretary of the Edison Telephone Company. Later on he
drifted into philanthropic work and was connected with Baron
Majesty's chaplains at the Chapel Royal, Savoy.

Hirsch's philanthropic schemes.

He

more or

is

have seen his name

in

less

public

bottom
of weekly articles contributed to some of the American weekl>
papers.
'The American foreman' referred to is a man named
Rose. He had rather a wild lot of workmen. There are a few
life in

England now, and

I

at the

them left. One somewhat down on his luck turned up here
Chicago a few years ago and is working for me; another has
a good position as an electrical engineer on the Pacific Coast.
It is interesting to note that one occupying a minor position in
of
in

connection with the care of stores in this particular workshop

Queen Victoria Street away back in 1879, was Mr. Edward
Oark, who afterwards worked for me as a bookkeeper in
the Edison Company in New York, and whose remarkable abilin

ity as an accountant is largely responsible for the magnificent
accounting of the General Electric Company over such a long
period of years.
Mr. Clark is now the general auditor of the

General Electric Company.
could

I

at

tell

some very

interesting stories of this period

men whom Mr. .Shaw

the

the

London

speaks

Instiliilion,

I

of.

I

think

remember one
must have been

it

whom

ered by the cousin of firaham Bell, to

Mr.

Shaw

and

lecture
delivrefers.

The

lecture was kIvcm at the rooms of the Institution in Finsbury Circus.
One of the men was very uiad over some illtreatment which he IIi'iukIiI he had received. The climax of the
lecture

was

10

\>r

llic

rxhibilion of the IclcplMjnc.

When

the

on the wonders of the inslrumenls and Ihr Krcaf inventor for an hour, lurncil to the telephone to speak for itself, it would not work, and nnlhin^ on
earth could make it work, The man in charRC seemed very much
surprised.
Later on it was discovered that Ihr circuit had been
cut and when the disovrry was made
remembered hat 1 had
lecturer,

,ifler

holdiuK

forth

I

seen this same

workman ml

it- aufl

I

I

cliidrd myself for

norance of the necessity of a conliinions wire

in

my

ig-

order In carry

Vol.

on conversation. I did not give the man away
have been gained, and it was too late.

XLIX, No.
;

3.

nothing would

It was at some celebration at
I remember another incident.
one of the Royal Societies at the Burlington House, Piccadilly.
We had a telephone line running across the roofs to the basement of the Royal Society's building. I think it was to TynAs the ladies and gendall's Laboratory in Burlington Street.
tlemen came through they naturally wanted to look at the
great curiosity, the loud-speaking telephone in fact, any telephone was a curiosity then. It was quite an important function.
Mr. and Mrs. W. E. Gladstone came through. I was
Mrs.
handling the telephone at the Burlington House end.
Gladstone asked the man over the telephone whether he knew
whether a man or a woman was speaking, and the reply can»e
in quite loud tones that he was confident it was a man
I cannot pay too high a tribute, however, to that old motograph receiver. It enabled Mr. Edison and his associates to
make a great deal of money. The chalk cylinders would seldom
;

work more than 24 hours at a time, and yet the service given
by the Edison Telephone Company of London during the short
year or so of its existence was, thanks to the organizing ability
of Mr. Edward H. Johnson, far better than any service that
lias

been given since

in the

same

city.

cannot remember Mr. Bernard Shaw. I must have known
him, as I knew everybody connected with the company. If I
should ever meet him I shall try and compare notes with him
and see if I cannot place him. Reading what he has to say nearI

my first introduction to the 'American artienough pleasant personal reminiscences to fill a
book which would interest me, although I doubt whether they
would interest other people very much. I think Mr. Bernard

ly

30 years after

ficers"

recalls

Shaw

is

wrong

in

one thing.

He

says that the denionstration

of the telephone at that time by a certain official lecturer prob-

ably laid the foundation of Mr.
It

was

a

Edison's

year or so prior to this that

I

London reputation.
read much of Mr.

first

Before I had the remotest idea of ever being connected
with the development of any of the great inventions which
bear the Edison name, I was looking up material to write an esEdison.

say for a small

London

literary society, of

which

I

was

secre-

on the subject of "Great Inventors," and I remember then
coming across Mr. Edison's name a good deal in the English
papers and magazines, and you know full well that 30 years ago
very little was mentioned in the English papers of American
affairs.
Writing that particular essay interested me very much
in the work of great inventors and I still well remember some
time in 1878 picking up either an English magazine with an
American article reproduced, or else an American magazine,
containing quite an article on Mr. Edison's work. If I am not
mistaken it must have been written just after the first announcement of the incandescent lamp from Menlo Park, which was in
It was the first detailed account I had ever read of Mr.
1878.
Edison, although, as I have stated before, I had come across
references to him prcvio\isly in magazines. I recall buying the
particular magazine in question as if the purchase were made
only yesterday. I bouglil it at W. 11. Smith's bookstand on the
platform of the King's Cross station of the Metropolitan Railway. I was going to take a train to Kensington. It was early
in the evening and I was on my way to do some shorthand
work for a prominent newspaper editor to whom I used to act
as private secretary. I read llic article on my way to the South
Kensinglnn station on the Underground Railway. A short time
tary,

K"t the opporlunily |o t;d<e the position of private
Mr. Edison's agoiil in London. The reading of
that article in the umlerground railway led me to accept the
posilion when it was nffered inr and from llial lime on I made
up my mind that sooner or later I woidd make Mr. Edison's acquaintance and cndeav(M- to become connected with his business.
After Mr. Edward H. Johnson arrived in London in July, 1870.
with him and used to talk to him of
I became very intimate
my desire to he cormectrd with Mr. Edison; and T was fortiui
ale enough to receive through him (Mr. Johnson) in February.
l88t, an offer to go to America anil act as Mr. Edison's private
This is a digression an<l purely personal, and of no
scrrelary.

afterwards

I

secretary lo

January
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use to you for your present purposes, although

me

pleasure to

to point to

some of

a very great

is

it

which occurred

the incidents

my twenty-eight years' connection
with the Edison business, commencing in London in the Edison
telephone business, the end of December, 1878. and continuing

will

13s

be in a position to give the traveling public greatly in-

creased facilities."

so long ago, at the start of

without a break up to the present time."

CURRENT NEWS AND NOTES.
OHIO ELECTRIC LIGHT ASSOCIATION.— The

execucommittee of the Ohio Electric Light Association held its
mid-winter meeting in Columbus on Januarj- 10, and selected
Toledo, Ohio, as the place for the thirteenth annual convention
of the association and fixed the date as August 20, 21 and 22,
The programme will be entirely by central station men
1907.
and its features particularly attractive to central stations. In
accordance with the action taken at the last convention, the
central stations of Indiana will be invited to be the guests of
tive

the

Ohio association

at this convention.

ENGLISH RETIREMENTS.— :^ots is made by our English
contemporaries of the retirement from public service of three
prominent telegraph officials viz., Mr. John Ardron, C.B., senior

THE ELECTRICAL SHOW AT CHICAGO.— Our

Chicago

correspondent telegraphs us that the electric show held in the

Coliseum began on Monday, January 14, when the whole building was packed with invited guests of tlie exhibition company,
the exhibitors and the public. A large majority of those present
consisted of the non-technical public, but there were also present
a great many manufacturers and operating electrical men, both
from Chicago and out of town. It was evident that the success
of last year's show had caused its general recognition as the
mid-winter electrical gathering for both East and West. Many
Easterners were present connected with the exhibit and to
study novelties.
The central station men naturally felt most
The
interest in the new incandescent and luminous arc lamps.
public caring less about these, gravitated to the sensational
high-voltage discharge experiments, and to the electrical midway,
where the entertainments are given. Both the public and the
central station men crowded the electrical cooking and heating
display, which is very fine, and the interest shown was indicative
The
of the general desire for information on this subject.
Northwestern Electrical Convention began on Wednesday. The
Electrical World is receiving at its booth. No. 24.

—

Mr. John Gavey, C.B.,
and Sir
Chas. Todd, K.C.JI.G., Deputy Postmaster-General and DirecMr. Ardron
tor-General of Telegraphs of South Australia.
was attached to the telegraphic branch and did excellent work.
Mr. Gavey is widely known in America, and very popular. His
papers are familiar to American readers, and his presidency
of the Institution of Electrical Engineers was a well-deserved

assistant secretary to the Post Office

honor.

He

in

;

&

entered the service of the old Electric

Telegraph Company

tional

Interna-

i860.

"ELECTRICAL ENGINEERING"

name

the

is

of

a

new

under the editorship of Mr. F. C.
in the journalistic field, and is a
handsome publication about the size of the Electrical Woru),
and the first number contains 48 pages of text and 20 of advertisements. The contents are of a high average of excellence,
embracing articles on leading subjects, and by such men as
Messrs. H. F. Parshall, A. P. Trotter, J. W. Meares, Maurice
It is

known

Solomon, Miles Walker.

make

certainly soon

If

maintained

a place for

itself.

at this

The

standard

price

it

will

12 cents

is

weekly and $5.16 a year in the United Kingdom and $7-44
the Colonies and elsewhere abroad.

'"

When
Municipal Ownership aldermen of New York City.
the aldermen met this week to vote for a recorder eleven
Municipal Ownership members who held the balance of power
and had heretofore voted solidly for a certain candidate, transferred their votes en bloc for another candidate more recentlj'
put into the

field.

of Queens,

They were led by an alderman from the
who within two hours after the vote was

having accepted a bribe of
and for
Subpoenas
casting his own in favor of the second candidate.
were also issued for the other Municipal Ownership aldermen.
This arrest was the result of a trap and the alderman was
taken in custody a few minutes after the money had been handed
to him, and the bills which had been marked were found upon
him. The charge constitutes a felony and is punishable by ten
years' imprisonment, a fine of $5,000, or both. Bribery rumors
had been rife for a week before the incident and a thorough
arrested,

charged

$6,000 for the purpose

investigation
will

is

to be

are to be abolished immediately by the

Company.

New York

City Railway

In an interesting interview on the subject President

Vrecland says
"There has been a very grave misunderstanding
on the part of the traveling public caused by the horse cars
being operated of late years in Manhattan. The problem from
:

an operating standpoint has been one of the most
solve.

We

all

ments which arc being made

new

in

and around

New

centers for the distribution of passengers.

Up

to a

few months ago

it

Hate the traveling public.

It

acconimodatiiiK passengers

Island Bridge without

would have been
arriving over

.As a

knowing where

matter of

fact,

Iho city

is

trusted that

all

the details

bill

from Ottawa.

to be introduced by the Minister of

regulate the exportation of electricity applies also
such as petroleum and natural gas. The measure will
be called "the electricity and fluid exportations act." The terms
"export" and "exportation." when used with reference to electo

to fluids

power or energy, are defined as meaning respectively the
export and exportation from Canada by lines of wires or other
conductor, and when used with reference to petroleum, natural
gas, water or other fluid, whether liquid or gases, capable of
trical

being exported,

mean export and exportation from Canada

corporations
to acconuiio-

the exportation of power, or any pipe line or other like con-

New

bridges

new

tunnels

definitely

futile to plan

the

was

Blackwell's
to put the

however, passenger traffic business in and to New York will undergo a complete change of
conditions within the next few years, and the New York City
Railway Company by putting into eflFcct the plans adopted to-day

terminal.

It

through pipe lines or other like contrivances. The bill provides
"No person shall export any power or fluid without
as follows
a license, or no power or fluid in excess of the quantity permitted
by such license. No person shall, without a license, construct
or place in position any line of wire, or other conductor for

was not

known what arrangements the city and private
would make at Iho new Icrniinals in New York
for

to

York, creating

arc being constructed across the East River, and
are under way.

difficult

of the vast public and private improve-

know

made.

CANADIAN POWER EXPORT.— Advices
Justice

old horse cars

last of the

w-ith

of influencing his colleagues

be secured.

Canada, state that the

LAST OF HORSE CARS.— The

interest

given to the subjeift of municipal ownership in New York
City by the arrest and holding for bribery of one of the
is

Borough
cast was

English weekly electrical journal issued in London with the be-

ginning of the year.
Raphael, already well

MUNICIPAL OWNERSHIP ALDERMEN.— Kew

;

the engineer-in-chief of the Post Office Telegraphs

:

Any such license may
trivance for 'the exportation of fluid.
provide that the quantity of power or fluid to be exported shall
supplied for
lie limited to the surplus, after the licensee has
distribution to his customers for use in Canada power or fluid
by such license, at prices and in accordance with the conditions, rules and regulations prescribed by

to the extent defined

the

Governor

in council."
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IIESTERN SOCIETY OF ENGINEERS.— The annual
meeting of the electrical section of the Western Society of
Engineers was held Januan' 11 at Chicago. Mr. C. A. S. Howlett, of the ^^'estern Electric Company, was elected chairman of
the section Mr. D. W. Roper, of the Chicago Edison Company,
vice-chairman, and Mr. K. B. Miller, member of the executive
committee. At the meeting Mr. Ernest F. Smith gave an address
on "The Development and Operation of a Large Electric Transmission and Conversion System."
Mr. Smith dealt particularly with the Chicago central station situation.
He is superintendent of sub-stations of the Chicago companies.
;

tending to be present at
Erich,

tlie

3.

dinner should notify George H.

Dearborn

secretary, 358

Chicago.

Street,

ENGINEERING INDEX.— It
Volume IV

XLIX, No.

Vol.

interesting

is

note

to

that

of the "Engineering Index" compiled by and from

the pages of the Engineering Magazine, has just been issued.

The whole
volume

and

series is highly valuable

gineering literature begun under Prof.
ship in 1883

The

useful.

present

continuance of the work of indexing current en-

in

is

J.

B. Johnson's editor-

and taken over by the Magasine

in 1895.

pub-

It

Volume 11, covering the years 1892 to i8gs, in 1896;
Volume III, covering the ne.xt five-year period, in igoi and
now Volume IV, covering another five years and bringing the
Index to the first of the year 1906. The publication of this
lished

;

—

A. I. E. E. MEETING. The two hundred and thirteenth
meeting of the American Institute of Electrical Engineers will
be held in the Auditorium of the Engineers' Building, 33 West
Thirty-ninth Street, New York, on Friday, January 25, 1907, at
The following paper will be presented by Messrs.
8.15 p.m.

and Henry St. Clair Putnam: "Substitution
of the Electric Motor for the Steam Locomotive." The paper
Lewis B.

Stillwell

include:

will

i.

Presentation

of certain

established

facts

by

experience in the operation of elevated, subway and interurban
2. Discussion of comparative cost of operaby steam and electricity applied to railways in operation, and
nicluding both passenger and freight service. 3. The importance

lines by electricity.

book has been a professional service to engineers and to technical journalism, rather than a commercial proposition.
\i
the same time, we hope to see the book succeed as well as the
disproportionate expense involved in

aim and end

Its

contents uf
culation

its

publication will permit.

so

that any cir-

advantage of

attain will operate equally to the

every technical periodical indexed in
benefit of

its

readers impartially with the

the engineering publications,

all

may

it

to present

is

its

pages, as well as to the

everyone consulting these pages of brief record.

tion

of standardizing electric railway practice.

frequency

Members
ican

The

4.

question of

the operation of railways by alternating current.

in

of the American Society of Civil Engineers, the
of Mining Engineers,

Institute

Amer-

American Society of

the

Mechanical Engineers, the New York Railroad Club, the New
York Electrical Society and the Transportation Club have been
invited to attend.

A

NEW ELECTRICAL
Company,

field Electric

CLUB.—The

Pittsfield,

known

employes of the

Pitts-

Mass., have organized an elec-

"The Electrical Workers' Club of
the Pittsfield Electric Company," which will meet regularly
every Thursday evening. The membership is open to the employes of the Pittsfield Electric Company.
A constitution and
a set of by-laws have been drawn up, and the following officers
A. G. Desmond,
have been elected
J. E. Bridges, president
first viceipresident
W. W. Hamlon, second vice-president W.
M. Ackerman, secretary E. J. Welch, treasurer. A committee
who will select topics to be discussed at each meeting was
named as follows: W. M. Ackerman, A. G. Desmond, Edw.
trical

club, to be

as

;

:

;

;

TELHARMONIUM CONCERTS.—This

week

sees

a

new

form of amusement added to the resources of pleasure-seeking
and music-loving New York, .\fter a large formal reception
the

at

headquarters of

when

Eastern Cahill Telharnionic

saw

Company

and then heard
at various distributing points, the auditorium at
Broadway and Thirty-ninth Street has been put in regular commission, with Mr. Carl Herbert as manager and Mr. Elliott
Schcnck, who conducted the English "Parsifal" as musical
Concerts and demonstrations will be given every
director.
afternoon, including experiments with the singing arc and other
on January
the music

it,

the guests

the plant

Meantime the work
mediums of distributive interpretation.
of making contracts and connections on the company's cables
will

go on and many places await the music.

It

will be

very

now how much "paying" patronage the public
new and beautiful invention of Dr. Thaddeus

interesting to see

accords to this

which has been carefully described and frequently noted
In fact, no other recent invention of merit
has enjoyed such sustained and widespread publicity, in all
Cahill,

our columns.

in

;

Dittman.

A

electricity

and

systematic course
its

applications,

of lectures

be

will

and the uses

given

on

demontesting room

will

be

strated with the machines in actual operation in the
Papers will also be read at each meeting by
of the company.
diflfcrcnl members on various topics, collected by the lecture

C'immittcc,

take place

pany

a general discussion will follow.

and
in

at 7.30

the testing

room of

the Pittsfield

every 'I'hursday evening.

The meetings
Electric Com-

an-

The first session will
the (iranil Pacific Hotel.
It will be taken up with a business meeting, re2 pni.
At
ports of commitliTs, election of officers and new business.
6..TO p.m. there will U- a diinirr al which the following dipics
fast

room of

at

by an array of .speakers

will be treated

selling

good*

at

a profit:

who

are leaders in

"The Sale

of

llie

Speciallics,"

of
"Kcfiuircnienli o( a Successful Salesman," "Price as Coiniiarefl
with Quality as a Basis for the Sale of Elcrtriral (ioods";
art

"Salesmanship."
cnssion of the

a deep-seated

The evening will
siilijcct, "Which is

sale of electrical

goods

llie

close

with a K»'iitral '''imporlant in the

the niosl

house or Ihe salesman?"

Three

speakers have t>een rngage'l lo represent Ihe salesman's side
and a public appeal lias been made for speakers on llie side of
No niceling of this kind has hercloforr been at
the house.
tempted, and il will be one of novelty and profit. Thotc iii-

is,

of course, the acceptance

human

necessity.

ELECTRICAL INSURANCE.— Some

years ago the electric

lighting ciimpanies confronted by high insurance rates proposed

the fiinnation of a nnitual

again

in

the IniUey

field.

10 says:

company.

A

special

The idea has cropped up
telegram from Cleveland

"Representatives of traction interests

in

and Middle and Central West, representing many million dollars in street railway and interurl.au traction properties,
met here li>-day and decided upon the formation of four insurThe object of the formalinii .if these comance companies.
panies is lo carry Ihe insurance of this kind cif property, and
the

ELECTRIC.tL SALESMEN'S C()Nl'ENTION.-T\\c

final test

by the great body of the public. The invention is certainly a
great one, and in a class by itself, and it would seem to meet

of Janu.iry
.

nual mccling and convention of the Electrical Salesmen's Association will be held in Chicago January J4, igo7, in the break-

lie

kinds of channels, but the

it

I'.ast

is

stated that the insurance on over $100,000.01x1 represented

meeting was pledged to-day
The ICverett-Moore syndicate of this
in

Ihe

derbilt

ititcrcsis

were ;nnoiig those

The headquarters

of

the

to
city

llie
:iiicl

neu

rcpresriitiil

insurance

nrK.iiii/ation.

-i>"U' "f
in

organization

the Vaii-

the inert iug
will

lie

111

charter, already secured for Ihe .Xmerican Railway liisur.iiice Comiiany, is to be fnllnwed by application for
charters mwler the laws uf Ohio for Ihe Traction Mutu.il In

Cleveland."

A

Hurance Comp;my, I'.lrclrie Mulual Insurance ("onqKiiiy .iihI :I.c
TIumurIi
Asscici.ilrd Uailway Company's Insurance Company.
these four companies il is proposed to handle practically .ill of
I'hiinsurance on this class of property in the country.
directors imnie<liatcly orgaTiized by electing two
rif
Cleveland men, II. K. /Vndrcws, president, and H. N. Staats

llir

Hoard

vice-pre»iUcnt and general manager.

;

January

ELECTRICAL WORLD

1907.

19,

A LIBRARY TELEPHONE.— At the little town of Downs,
Kan., 200 miles west of Kansas City, Mrs. D. E. Allen, the
librarian in charge of the local Carnegie Library, employs the
telephone as a means of disseminating information. Any inquiry
received over the wire for data is answered off hand or from
reference books, and a great many questions come in over the
rural telephone from school students, or from farms away out

on the

prairie.

JN SPL^NING MILLS.— A

and give

A NIAGARA EXPOSITION.— A

scheme is being worked
Niagara Falls in 1908. Last
week at a meeting of the general committee sub-committees
were appointed to assist in arranging details. The chairmen
of the various sub-committees are:
State legislation, Hon. S.
P. Franchot; national legislation, Hon. Peter A. Porter; local
legislation, Hon. A. C. Douglass; finance, George W. Whitehead; incorporation, Alfred W. Gray; transportation, Hon.
up for an

J.

cashire seems mighty slow to convince.

electric

In 1905 no fewer than
767 electric motors were in use in American cotton mills of
52,734 hp capacity, in addition to 13,565 rented horse-power of

The

energy.

electrical

no new

figures

much

to-day are

larger,

and

without electric power equipment.
There seems to be room for missionary work in Lancashire.
practically

mill

is

to Brooklyn real estate values a blow from which they
soon recover."

will not

consular report says:
"Elecbeing tried in three of the new spinning mills, but as
yet Lancashire has not taken kindly to this innovation." Lantricity is
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electrical exposition at

M. Hancock; power
exhibits,

Knox;

real

I.

James

estate,

Frank H.

S. Beir;

S.

Salt; insurance.

grounds, Maj.

M.

body of men, manv of

tive

Hon. Arthur Schoellkopf
entertainment, George VV.
Simmons; hotels, David Isaacs;

exhibits,

A. Montague;

W.

T. Williams; manufacturers, F.

press, E.
tions,

J.

James

F.

B. Butler.

whom

are

Haskell; invita-

Murphy;
This

known

is

decorations,

a representa-

in the electrical

field.

SALE OF MUNICIPAL PLANT.—The
Trenton (N.

shal of the

belonging to the

plant

United States mar-

Borough of Park Ridge,

in

Bergen

County, and has advertised offering the property for sale to
the highest

The judgment

bidder.

Charles E. Hewitt Company, of

is

due the
The judgment was

for

$6,951.96,

New

York.
obtained two terms ago in the United States Circuit Court,
where the case was tried before the court without a jury. The
Hewitt Company claimed $30,000 damages on a contract, but
the court finally fixed the

judgment

FRENCH TELEPHONY.— As

has seized the electric light

J.) district

EXPENSIVE GOVERNMENT TELEPHONY.— Notice

has

Austria to the public of comprehensive increases

in

it

They

in the postal, telegraph and telephone charges.
In Vienna and
elsewhere telephone subscribers will have to pay rates from 20
The Govto 200 per cent higher than those recently in force.

ernment asserts that these increases are necessary in order to
provide funds for the higher pay which is to be granted to postal
officials and also for the extension of the telephone system.
Notwithstanding this explanation the increase has aroused much
indignation, especially among the commercial classes.

in

young women who work the telephone
the public, quite unjustly, direct their grievances.
are worked to death.
To insure a good service there
the unfortunate

is

against

whom

ought to be twice as many of them. They can scarcely be
blamed if, like tlie public itself, they occasionally vent their illis

been given

London

of the

but

humor by

figure at $6,951.96.

to the sad condition of govFrance, the Paris correspondent of one
dailies writes:
"The real culprit is the State,

ernment telephony

at

Now

telephone.

to be

hen-pecked from afar by wire
to be Caudle-lectured

most people as
The answer to the

quite as irritating for

closer quarters.

call

for a

telephone

number is rather too frequently 'Pas libre' (line busy), and
when one happens to know that it is the result of a misunderstanding, or perhaps a movement of impatience, it is truly exasperating.

The

subscribers to the Paris telephone have been
but a few months ago a courageous lady, an
actress, became the heroine of the hour owing to the richness
and rotundity of the language with which she retorted over the
long-suffering,

wire to the everlasting 'Pas

libre.'

She was prosecuted for

Now, happily, an
newspaper, the Figaro, has taken the matter up, and
collecting data for a more formal protest than that of the

insult,

but

all

Paris sympathized with her.

influential

SPECIAL HEATING SERVICE.— The
Company,

tric

Edison Sault Elec-

of Sault Ste. Marie, Mich.,

heating and cooking a special division of

is

making

electric

business, separate

its

by running special service wires and installing
individual meters.
Electrical energy will be supplied at 2V2
cents per kilowatt-hour for cooking and heating, and Mr. W.
Chandler, vice-president, has made an announcement in regard
to the matter inviting the attention and co-operation of the
An electrical show room for such devices is part of
public.
the scheme now being carried out on the completion of the new-

from the

is

actress."

lighting,

power house.

SAFE RAILROAD SIGNALS.— Discussing the recent serious railway accidents due to disregard of signals, the Mexico
(Mo.) Morning Intelligencer suggests the following plan:
a simple

he would

EXPENSIVE FRANCHISES.— Co\.
president of the

T.

S.

Williams, vice-

Brooklyn Rapid Transit Company, speaking

Eastern District Branch of the Brooklyn Young
Men's Christian Association recently, on "Transportation and

before

Real

the

Estate,"

criticised

the

city

authorities

for

their attitude

defended the Brooklyn Rapid
Transit and said that under the Elsberg act there was little hope
of new traction lines being built, and that while the State franchise tax was collected the people need have no fear that the
corporations were not paying all they ought to pay for the
With reference to the possibility of
privileges granted them.
"No new franchises with their
new lines being built, he said
short terms and cmcrous conditions will be sought, or if sought

on

transit

matters

generally,

:

and obtained, will ever Le constructed except as extensions of
Failure to provide means of
existing transportation lines.
transit for these outlying territories will

construction and
panies, but

it

many

save

much money

losses in operation to our railroad

will result in

in

com-

impoverishing thousands of citizens

"It

can be demonstrated, that if the railroads
would put two trolley wires along each single track the following conditions could be made to prevail, with apparatus no
more complicated than that involved in a street car line and a
telephone circuit: (i) When an engineer should enter a block
is

fact, that

know whether

other train should be on

it
it

was clear or claimed. (2) If aneach would be warned at once when

and the warning would be unsubdued and
unsubduable till one ran or backed out. (3) Each engine as it
should run would ring out its train number so that the other
could know whether his rival claimant was running from him
(4") He
or to him, and whether it was in front or rear of him.
could know if it were running or standing and the rate of its
speed.
(5) He would usually have his signals louder and
(6) If
doubled up as the danger of collisions grew greater.
both should stop, a simple telephone circuit is between them
by which they could agree which should back or take a siding,
lender these conditions neglected orders or misreadings would
the latter entered,

be neutralized and

some

of the dare-devilism of that class of

would be overThere are perhaps a dozen such practical systems as this
awaiting recognition, and yet the railroads abide in faith of
the antiquated semaphore system, which has been demonstrated
engineers

who run

past the usual semaphores

come.

inadequate by so

many

horrible wrecks."
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A CORRECTION -.—In
new "Helion"

the

lamp,

referring

its

editorially

last

week

to

invention was credited solely to

Prof. H. C. Parker.
tion

incorrect,

is

Prof. Parker informs us that this descripMr. Walter G. Oark being co-inventor of the

lamp.

THE TANTALUM LAMP.— A
London

the

to

Review

Electrical

correspondent in a

two

points out

letter

operation of the tantalum lamp. They are not satisfache says, where the lamps are removed nightly from outside
fittings, etc., probably on account of the polarity being changed.
Once during a breakdown, where the voltage was about onein the

normal,

ordinary carbon

of the

light,

while the tantalum filament seemed

the

filament gave
to

XLIX, No.

3.

sound to within one-half point of the compass. As the receiving and transmitting devices already have been placed on all
the lightships on the Atlantic coast it is believed that when the
naval vessels are properly equipped they will be able to keep
in touch with these ships from Maine to Florida when off the
coast, thus reducing largely the chances of stranding and of
collision.

peculiarities

torj-,

third

Vol.

no

be particularly

brilliant.

BOSTON A. L E. E. MEETING.— The regular monthly
meeting of the Boston branch of the American Institute of Electrical Engineers was held on Wednesday evening, Jan. 9, in the
Lowell Building of the Massachusetts Institute of Technology,
Prof.

Dr.

presiding.

Clifford

Charles

Lucke, consulting
a paper

E.

De La Vergne Machine Company, gave

engineer of the

by the company to Mr. Rice's proposed method of treatment

on "The Regulation of Gas Engines," a subject of considerable
importance at the present time in view of the increasing use
of such engines in electric lighting plants. Dr. Lucke discussed
the development of regulation as applied to steam engines,
giving a critical resume of the most important published articles
treating of the subject, many of which were originally printed
in the Transactions of the American Institute of Electrical Engineers.
This was followed by a comparison of the corresponding problems as they occur in gas engine regulation. He
emphasized the importance of studying the load conditions
actually occurring in commercial use, rather than attempting

north of Sixtieth Street.

a solution for a fictitious, absolutely constant load, considered

NEW ELEVATED PROPOSED FOR NEW YORK CITY
— President Newman, of the New York Central, in a letter to
urges the city to provide an
system for the section along West Street

the Rapid Transit Commission,

elevated

railroad

needed by the New York Central for freight transportation
facilities.
Chief Engineer Rice, of the Rapid Transit Commission, has recommended a subway system south of Sixtieth
Street, to cost

more than

No

$30,000,000.

McGILL LOSES RUTHERFORD.—A

objection

is

raised

equal to
special telegram

from

Montreal, Canada, of January 12 says: "McGill University is
about to suffer a severe loss through the resignation of Prof.
Fmest Rutherford, McDonald Professor of Physics since

has accepted a chair in Victoria University, ManProf. Rutherford, who is only 35 y^ears
England.
old, stands in the front rank among the physicists of the world
through his 'research work on radium, as well as his previous
studies and discoveries in connection with wireless telegraphy.

He

1898.

chester,

He

go to Manchester from McGill,
two being Prof. Callender, the heat expert, and Prof.

the third professor to

is

the other

Nicholson."

Manufacturers'
Record of Baltimore has pointed recently to the undeveloped
resources of the South. To its coal supply— more than twice
as great as the combined coal area of Great Britain, Germany
and Pennsylvania— and to its vast stores of oil and natural gas
as supplementary sources of heat and light, the South adds at
least 3.ooo,ooi-> available horse-power of water powers which

might be

utilized

for

electrical

as

well

as

for

other industrial purposes. The development of this vast water
power potentiality will eventually employ $250,000,000 to $300,000,000 and will be equal in working capacity to 6,000,000 men.
It is urged that such a development of water resources would

make

possible the construction of thousands of miles of inter-

urban electric roads, would furnish cheap power and light for
mines and factories, and would create, as in Switzerland, the
highest forms of skilled mechanical work, amid high elevations
where the climatic conditions are unsurpassed by those of any
other section of the svorld.

SUBMARINE SIGNALING.— U

is

stated

from Washington

that experiments conducted by the Lighthouse Board in this
country, the British Admiralty and the Danish Government,
gupplcmcnted by some smaller tests made by Rcar-Admiral

Evans, have satisfied the Navy Department of the value of the
system of submarine signaling by means of bells t,i indicate
..horc.
the approach of a <ihip in thick wpnthcr or niRhlfall In lli<vessels
of
the
most
equip
taken
to
to
be
about
Steps arc now
of the navy with the proper devices of transmitting .ind rrccivRear-Admiral Kvaiis tried
ing the bell signals under water.
the submarine bells on the

Atabnmo and Maine with

satisfactory

doubt which exists in
posthe case, of aerial signals transmitted throuRh a fog, it is
of
source
locate
the
signals
to
s<ibniarine
of
sible in the case
results,

and

it

was found

that, imlikc the

mean

value.

He showed

that the variations in the

variations in speed due to the engine itself and that a

mechan-

gbvernor can never give perfect regulation until some modification is developed which will prevent cyclic interference.
The study of the relation of the resultant of the effort and load
curves on the speed curve was shown to be a very powerful
method of attack and in Dr. Lucke's opinion the one best worth
The paper was followed by an
attention at the present time.
animated discussion contributed to by various representatives
of the turbine and automobile interests. The attendance was
At the next meeting of the branch on February 20 Farley
175.
Osgood, general manager of the New Milford power plant, will
ical

power plant operation.

give a paper on

SOUTHERN WATER POWERS.—The

transmission,

its

load are just as important in their effect on regulation as the

KIPLING By CABLE.— Ur.
in the fiftieth

John Kendrick Bangs, writing
anniversary number of Harper's Weekly apropos

of his experiences as a recent editor of that periodical, tells of
an editorial crisis which, he confesses, was about the most difficult he ever

had

to deal with.

An

arrangement,

it

appears, had

been made with a London newspaper by which the Weekly was
to enjoy the distinction of presenting to American readers the
reflections of Mr. Rudyard Kipling upon the African situation.

"The Weekly

for that issue

had already

made

b-ccn

overflowing, and was for the most part off the press,
first

up, full to

when

the

Three thousand

of Mr. Kipling's blasts arrived— by cable.

words of portentous interest and not an inch of space in
which to place them, and the copyright lost unless used at
once
That problem was easily solved by a resort to a fourpage supplement, suitably embellished with illustrations; but the
other question, as to what tlic throe thousand words meant, that
was an editorial poser, for every word of the article came over
the cable without a capital, a comma, a period, or even a semisolid

I

colon from start to finish, plus the inevitable errors in phraseI yield to no man in my admiration for
in transmission,
the genius of Rudyard Kipling, and I would cheerfully join a

ology

vigilance committee

whose avowed object

is

the skinning of the

Vale professor who recently announced in a lecture that Mr.
Kipling made a mistake in getting well after his distressing
illness in l8w. but I frankly confess that I hope never again
to

have

to edit

one of his cabled

stories.

It

required a genius

so to capitalize and punctuate that article that
and I doubt if I succeeded. I
it would read like the re.i! thing,
never dared to read the article after it was published, and my

equal to his

own

associate read the proofs, so that to this day
whether or not I got the story straight."

I

am

not

aware

—
January

19,
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Generating Station of the Citizens Electric

&

Heat

Light,

Power Company

wells

and

pumps

is

also

139

purchased from the

make

of Worthington

city.

Two

feed-water

supply the boilers through a feed-

water heater. The engines are supplied with steam through
long radius bends connecting with a single 14-in. header in the

of Altoona, Pa.

boiler room.

The generator room equipment

THE

Altoona is on the main line of the Pennsylvania Railroad and is built around the great railroad
shops of the Pennsylvania Railroad situated at that
It is now supplied with electricity by two electric light
place.
companies and will shortly be supplied by a transmission line
of the Juniata Hydro-Electric Company, whose stations near
city of

Huntingdon,

The

latter

lines to

Pa.,

were described

in

our issue of December

22.

company is building two 45,000-volt transmission
Tyrone and ."Mtoona carried on steel towers, the dis-

Fig.

I.

company

to

Altoona being about 30 miles.

The

Citizens

Electric

Light,

Heat

& Power Company

of

Altoona was founded by the citizens of that city in 1903 with a
capital stock of $150,000 and $100,000 in bonds, half of which
have been issued. The power station is situated at the corner
of Ninth Avenue and Twentieth Street and adjoins a branch
line of the Pennsylvania Railroad over which coal is supplied.
Both alternating and direct-current circuits are installed, the
former being 2,400-1 i6-volt, 60-cycle, two-phase and the latter

West-

inghouse two-phase, 2,400-voIt, 6o-cycle alternators. There are
also two loo-kw, direct-current, three-wire units; one driven
by an induction motor and the other driven by an Erie City
engine and working through a compensator. Two 30-kw exone driven by a 50-hp induction motor
citer sets are provided
and the other driven by a small steam engine. In addition to
the above equipment there is at present being installed a 500-kw
Allis-Chalniers unit and a 50-kw motor-srenerator set of the
;

View of Lnteiuor of Station of Citizens Electric

tancc from the hydro-electric station of the Juniata

consists of three 450-hp Erie

City four-valve engines direct-connected to three 250-kw

& Power

Light, He.\t

Co.,

Altoona.

The former consists of a 950-hp horizontal Corliss
engine direct-connected to a 500-kw, 60-cycle, 2,400-volt alternator. The latter is a direct-current set which will be used as
same make.

the

main exciter

unit.

The switchboard was

built

by the Walker Electric Company,
when complete 11 panels. Five

of Philadelphia, and will contain

being 220-1 lo-volt, three-wire.

provided with circuit-breaker switches will control 20
one panel will control three directcurrent circuits four panels are provided for as many generators, and one panel is for the exciter units. The outgoing lines
are all overhead. The 2,400-volt, alternating-current lines are

The boiler room contains four 400-hp Erie City water-tube
boilers burning bituminous run-of-mine coal costing $1.50 per
ton, under natural draft furnished by a 135-ft. Custodis stack.
The furnaces are hand-fired. Water, with which, unfortunately,
Altoona is not plentifully supplied, is pumped from two deep

motor and lamp circuits and the direct-current lines are
motor service only. The connected motor load is about
400 hp in alternating-current motors and 100 kw in direct-curThe motor circuits and lighting circuits on the
rent motors.
alternating-current lines are taken from separate transformers

panels

alternating-current feeders

;

;

for

for
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so as to avoid any fluctuations in the voltage on the lamps.
load at present is about 200 kw, the average
night load is 650 kw and the peak load is g6o kw.

The average day

XLIX, Xo.

Vol.

3.

which is all supplied by meter is from 5 to 6 cents. The company
employs a solicitor who makes a house-to-house canvass and the

company being

much

controlled by local capital has not experienced

trouble in loading up

its

lines.

It is

significant that in

three years the installation has been practically doubled.

company has

The

the street lighting contract for Juniata and East

Altoona, both of which are supplied with 7-amp. Adaras-Bag-

lamps at the rate of $65 per year. In order
reduce the number of poles in the city combination poles
are used. There are at present seven different companies requiring poles in Altoona
two electric light companies, two
nall enclosed arc

to

;

telephone companies, two telegraph companies, and one street

railway company.

In addition to these the city has a pole line

alarm circuits, etc. These various companies combine in the matter of poles so that there are but three pole lines
in the city.
No competing companies, however, use the same
for

its

fire

pole.

The

Light,

Heat & Power Company's poles are painted red and the

are painted blue; the Citizens

city poles

poles of the Edison Electric Illuminating

The

green.

Company

Electric

are painted

Heat & Power Company is
building adjoining the power

Citizens Electric Light,

erecting at present a

new

office

house.

The personnel
president;
YIG.

2.

— .MOTOR-DRI\EX

DIRECI-CURHE.N'T

UXlr.

tary;

W.

and chief

The
At

of the

company

is

as follows

:

C.

W. Moore,

Carl Olmes, vice-president; C. P. Ashcorn, secreW. Murray, treasurer; E. C. Troxell, superintendent
electrician,

and W. W. McConnell, chief engineer.

Trolley Automobile for Public Service.
the

International

Exhibition at Milan, Italy, there

is

in

operation a trackless trolley system for public service which

has been brought by a proper design and careful construction
of the vehicles to a considerable degree of simplicity and reliability in operation.

made by the "Societa per la Trazione Eletwhich has already installed in Italy several
other plants working with complete satisfaction.
The recent
The

plant has been

of Milan,

trica"

progress of the automobile industry has led many to believe
that the gasoline or steam automo1)ile was the most suitable

FIG.

3— Vi

\iliiile

for

public

service

in

those places wliiMo the

mil sufficient to pay for a complete trolley system, or
iu'.iallation of the track

is

not possible for

some

trallic

is

where the

local

reason.

he trackless trolley system, however, as it is shown at the
Milati Exhibition, proves to he so simple, flexible and reliable
llial it must be considered seriously as a suitable and conveniI

system in the above mentioned case.
he main improvements introduced by the "Societa per la
i;i/ionc Elcltrica" were made in the current collectiuR device
The current
.iiid in the design of a proper type of automobile.
11
lector is reduced to a very simple device, so flexible as to
allow the automobile to shift 2.5 meters from ..ilher side of the
contact line, which displacement has been found in practic* (piitc
sufficient for normal needs on ordinary roads.
It consists of a
ent

I

I

il

fIC.

4.— VIFW or BOILER Kixm.

The company has a number of Nernjt lamps installed to nicri
gas competition, gas selling at $1.10 net. The rale for electricity

.

iR"*

fixed

tube cari;';in< at the top a special f'v.r-wheel truck and

on the top of the automobile body by

a base very similar

January
to that

19,
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The connection of the
made with a ball and
which allows the collector to move easily and to
With
to the irregularities of the overhead line.

of the ordinary

trolley cars.

collecting device to the trolley pole

socket joint

adapt

itself

such a collector the contact

is

is

maintained even

naries are slightly diflferent, and

if

if

the

the distance of the

two catetwo wires

IS not constant.
The pressure of the wheels against the wire i;
only about 12 lbs. per wheel, which is sufficient to insure a con•act in case of any jumping or sharp turning of the automobile.
The chassis has been designed with the view of getting a very

FIG.

2.

— CURRENT
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and
motor must therefore be nearly equal
to the power required at starting, which is from two to four
times greater than the amount required at normal speed. It follows that the gasoline motor will work most of the time at a
load much lower than its rated capacity and hence with low
a

motor able

to give a suitable acceleration to the vehicle,

the rated capacity of the

efficiency.

A

comparison of the weight and the power consumption is
A gasoline omnibus
owing to the greater weight and space of the motor and other
also in favor of the trolley automobiles.

COLLECTORS FOR TROLLEY AUTOMOBILE.

The motors operate an auxiliary axle
by means of cylindrical gears, and the torque is transmitted to
the rear wheel axle by means of chains. The motor suspension
is made by four rubber supports in order to check the vibrations.
Each motor acts upon the gears through a special elastic coupling which transmits the torque smoothly, allows the
.Tiotor shaft to make a small angle with the auxiliary axle, and
preserves the motor from vibrations due to the gears and

easy and smooth motion.

chains.

Each automobile

is

provided with two m.echanical brakes, an
on the rear wheels and a ribbon brake

internal expansion brake

on the auxiliary axle. With the use of these brakes and the
electric brake the automobile can run safely on very sleep
grades.
For mountain roads where the grades are specially
steep and long, the vehicles are provided, when required, with
an hydraulic brake of special design.
It has been found that an automobile can run safely at a
speed of 22 miles per hour without discomfort to the passengers, and at that speed it can displace itself to the sides of the
road quite sufficiently to permit the transit of other vehicles.
The first cost of a trolley automobile system is greater than
that of one with a gasoline or steam automobile, but there is
economy in maintenance and energy expenses and in mortgage
and interest if the traffic is not very small. It has been found
by comparison of several operating plants in Italy that the following rule can be applied to a large number of cases when
;

FIG.

4.— PESCARA-CASTELLAMARE TROLLEY AUTOMOBILE.

auxiliary devices is, for the same number of seats, from 30 to
40 per cent heavier than the trolley automobile and the power
consumption is in the same proportion.
Tests have been made recently at the Milan Exhibition with
an automobile of 18 seats capacity at 22 miles per hour giving
a consumption of 94 watt-hours per car-mile with road in good
condition, and 186 watt-hours with muddy roads.
On the Spezia-Portovenere line, which is 9.5 miles long, and
contains a maximum grade of 7 per cent, the mean energy consumption during a trip of an automobile after it had traveled
3,000 miles was 100 watt-hours per automobile-mile.

Single-Phase Crane Equipments.
An

interesting

application

of

the

single-phase

commutator

found in the crane installation at the Cologne-Deutz
dock. The motors are of the compensated repulsion type with
which the names of Winter and Eichberg have been associated.
Each crane is provided with a 40-hp lifting motor and two lo-hp
motors for traveling and slewing. The working e.m.f. is 500

motor

is

volts at 50 cycles per second.

The 4C-hp motor, which

designed for a speed of 500 r.pm.,
The armature is
Eight sets of
similar to that of a continuous current motor.
brushes form four short-circuit connections, and two additional
brushes conduct the exciting current to the armature. Fig. i
shows a view with the rotor and commutator exposed. The
40-hp motors develop a torque of 865 Ib.-ft., i. e. more than

has a

I'Ui.

3.

— SPEZIA-PORTOVENERE

a public service requires daily
the trolley automobile system

TROLLEY AUTOMOBILE.

more than three complete trips,
more economical than a gaso-

is

steam automobile system.
railway motors of the series type have high efficiency at fractional loads, and although they are light in weight
and of small dimensions they can develop high starting torque
with good efficiency. On the contrary the gasoline motor cannot economically carry high overloads and the efficiency is low
line or

Electric

at small loads.

Now

a gasoline

omnibus must be equipped with

is

lo-pole single-phase stator winding.

twice the normal torque, without harmful sparking.

The

traveling and slewing motors are exactly alike and are

The stators have likewise single-pjiase windand the rotor is of the continuous current type with commutator, and has four short-circuiting brushes and two exciting
current brushes. These motors develop a torque up to 3!^ times
the normal torque,
e. 253 lb. -ft. without liarmful sparking.
six-pole machines.
ings,

i.

;
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The motors

of this t>-pe are generally used in combination with

a special exciter transformer, but in the present instance the
latter

was dispensed

The

is

regulated by

means of

controller

XLIX, No.

3-

brings about a simultaneous lifting and slewing of the load.
The controller gear and the regulating transformers are built

up together on one base

with.

speed of the motors

Vol.

double choking coils being

plate, the

fixed to the covers of the transformers.

FIG.

3.

—CONTROLLING

All live parts are suit-

OF SINGLE-PHASE CRANE

MECHANISM
EQUIPMENT.

ably protected so that accidental contact

shown in
This equipment was

troller

gear

Fig.

is

built

is

prevented.

The con-

3.

and installed by the Allgemeine
Germany.

Elektricitats-Gesellschaft, Berlin,

New
FIG.

I.

— VIEW

OF CR.^^E MOTOR WITH

ARMATURE

for the Worcester Electric
Light Company.

Equipment

EXPOSED.

The Worcester

Electric

Light

Company has

de-

recently

switches which connect the primary ends of a single-coil trans-

cided to change

former (or auto-transformer) to the supply network, and simultaneously joins the motor to different secondary terminals,
thus changing the voltage impressed upon the motor.
The
switching arrangement is shown in Fig. 2.
In this diagram
all of the connections are not drawn, but the points to be
joined are indicated by the same letters.
Only two switches are used for the starting of the three

magnetite units and has placed orders with the General ElecThe company also
tric Company for the necessary equipment.
plans to increase its generating equipment by the addition of

The

motors.

larger switch controls the lifting motor, and

i?

operated by turning the handle in a vertical direction.
The
smaller switch operates either the traveling or the slewing motor.

1,500-kw, 2,300-volt,

a

per
per
per

50
100
50

7.5

in

gallons of

inch.

Two

guaranteed

cent
cent
cent

50
100
125

The

Curtis

to

turbo-alter-

23

lbs.

20.5 lbs.
20.5 lbs.

per niinvitc at 600

85-gal.

oil

lbs.

pressure per square

tanks are also to be furnished.

The

maximum

steam consumption per kw-hour of the
150 lbs. steam pressure and not over 2 in.
is:

per cent load
per cent load
per cent load

exciter set

is

a horizontal unit, 12

40

ft.

10

.10

lbs.
lbs.

30

lbs.

in.

long, 4

ft.

wide and 6 ft. 8 in. high, with a net weight of 170 ll>s.
per kw.
liight hundred "Form 3" magnetite arc lamps have been
I

(

territory

its

the turbine outfit, each capable of furnishing
oil

absolute back pressure

OF CO.STKOI,

900-r.p.m.

in

load
load
load

turbo-exciter set at

— ntACR.\M

lamps

The guaranteed maximum consumption with variable load
between 50 per cent load and 150 per cent load is 22.5 lbs.
per kw-hour.
The turbo-alternator has a base diameter of
Its net weight is 100
10 ft. 3 in., and is 17 ft. 6 in. high.
Two steam driven oil pumps
lbs. per kw of normal rating.

jp^

are included

FIC. 2.

6o-cycle,

arc

terms of steam consumption per kw-hour at 150 lbs. gauge
pressure is, with not more than 2 in. absolute back pressure
in the exhaust chamber of the turbine:

1

j!!||!|

street

nator and a 4-pole, 75-k\v, 2,400-r.p.m., 125-volt Curtis turboexciter.
The performance guarantee of the turbo-alternator in

Liritnc Motor.

Ilcwinf or TraTclllnc Motor.

the

all

IkCL'ITS.

and slew-

in.

controllers arc similar in general consfrurtion to those

purchased, with 200 oil cooled so-lamp, 60-cycle, 2,200-volt constant-current transformers, and 20 sets of mercury arc rectifiers with a 24-in. blue Vermont marble switi-hboard panel

used for continuoui current crane motors, each having only one
spindle, so that the two controllers of the crane can t)c operated by a universal gear from one handle. The handle of this
gear is so arranged that the direction of its motion lakes place

Each lamp is to be mounted on a special ornafor each set.
mental bracket and is to be provided willi an internal reflector,
a lower part sand-blasted glDba and a cutout.
At the Faraday .Street station the CDinpany has recently

This plan

is

possible because a simultaneous traveling

ing of the crane under load docs not take place.

The

in

the

same

dircctifai as that in

which the load

thus, lifting the controller handle
it

lifts

is

the load,

to be

moved

and turning

to the right or left causes the crane to slew to right or left.

Lifting the handle and at the

same time moving

it

sideways,

opened a room for the exhibition of electric heating apparatus,
electric cooking devices, vibrators, high efficiency lamps, special
shades, etc.
A small motor-driven envelope scaling machine
is also in use at the company's office.

^
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the terminals are not thus designated by the maker of the instrument, they can easily be distinguished by experiment and
marked once for all. Other instruments by the same maker

Polyphase Power Measurement.*
By

THE

Adams.

C. a.

have the same arrangement of terminals.
understanding it is evident that the two wattmeters of Fig. I are connected so as to indicate positively the
will ordinarily

been employed
by the writer for the past eight years to demonstrate
the validity of the two-wattmeter method of measuring
three-phase power, and has also been found useful in many other
of view presented below has

point

143

With

this

L.

power measurement, single-phase as well as polything is so simple and so natural, that it
was for some years assumed to be familiar to other workers
in this field, and although everyone to whom it has been mentioned has found the point of view novel, and most of the text

problems

in

The whole

phase.

books employ algebraic or graphic proofs which apply only to
particular arrangements of circuits, the writer still feels that
the point of view must be familiar to others who perhaps do not
consider it sufficient without the confirmation of algebraic proof.
It is all contained in the following paragraph
system (direct current or alternating current, balanced or unbalanced), assume one wire as a common
return for the other n-i wires, considered as carr\-ing the outgoing currents of w-i separate circuits; and connect n-i wattmeters as if to measure the powers in these n-i separate cir-

any

In

Then

cuits.

the algebraic

sum

of the readings of the

ii-i

watt-

meters will be the total power of the system.
That the statement in the preceding paragraph is entirely
sufficient without further proof, seems almost self-evident, but
will be made more clear by the following illustrations
I. In any three-wire system, label the three wires "A." "B,"
.

"C," as in Fig.
'

I.

currents in "C" counted backwards to-

-^
Load—.-

-«—

Load

c

P

B

r ./-.

AND 2.— lEASUREMENT OF POWER IN

Source —.-

1b

TlIREE- WIRE

SYSTEMS,

wards the generator

is

sum

neither

"A" and "B" counted outwards from
"C" may be looked upon as a common

these

of

i.

e.,

to

tive,

to

i.

left,

In

reverse.

three

a

"A"
it

is

current,

and one the

means,

of

of the

This illustrates another advantage of this point of view,
namely, the emphasis it places upon the direction of power-flow

any alternating-current

circuit

and

its

relation to the

manner

of connecting in the wattmeter or wattmeters.
As an additional illustration, take the case

of a threewire generator on the right, delivering power to a load on
the left. The direction of power flow is reversed from that of
Fig. I and the wattmeter connections should accordmgly be

shown in Fig.
As another example, let

reversed, as

power and

its

2.
it

required

be

to

the

find

direction in any four-wire system.

total

Consider any

re-

without

AAAWAA^AV\ T.

VWWVWVAVWVAWWVW\

ZVh

I

V.P-

so connected one of
that

or to

its
its

FIG. 4.

trial, in

reading

current

them gives a negative

(when

coil

the connections to

arc reversed)

indication,
its

it

pressure

should be taken with

a negative sign.

This point is illustrated in Fig. i where the two wattmeters
connected to measure the power delivered by a source
on the left to the load on the right, and where the corresponding terminals of current and pressure coils are designated ±
(being such that if the line and pressure currents when counted inwards at these terminals are both positive or both negative at any instant, the corresponding deflecting moment will
If
tend to produce a positive reading of the instrument).
arc

•

this

lag in each

obvious that the system

may be readily connected into the
such a manner that the algebraic sum
If
of their indications will be the total power of the system.

coil

indications

that the wattmeters

circuits,

shows

system

three-phase

balanced

a power

factor less than .5 or a
load phases greater than 60°.

course,

is
entirely equivalent to a two-phase or two-circuit system,
one phase or circuit carrying the "A" current and the "AC"
voltage, and the other the "B" current and the "BC" voltage,
and that the two wattmeters measure the powers in these two
phases or circuits, independently of any question of the balance of the system.
No assumption whatever is made as to
the actual arrangement of the circuits beyond the wattmeters,
the equivalence to the two-circuit arrangement being equally
valid in all cases. In fact, any proof based upon the assumption
of a particular arrangement of circuits, does not ordinarily
hold for any other arrangement.
One very practical advantage of the point of view here adopt-

when

negative

give

will

be subdivided longitudinally into

for the

"B" current; then

turn for the

is

instruments

power delivered through its circuit is actually negae., unless the flow of power in this circuit is from right
or from the load back to the source, instead of the

"A" and "B."

Imagine the "C" wire
two parts, one the return

ed

OF POWER IN FOUR-WIRE SYSTEM.

unless the

at each instant equal to the algebraic

of the currents in

return for

— MEASUREMENT

powers delivered through the two phases or circuits (of which
''C" is the common return) to the load on the right and that

in

C

the generator,

FIG. 3.

-A

-.-Source

"ICS. I

The

L :x

.

n:^

ji-wire

Paper presented before the Amer. Association Adv.

Sc.» Dec. 27, 1906.

— LOADING-BACK

one of the wires as a

METHOD OF TESTING TRANSFORMERS.

common

return for the other three, asright, and connect in three

sume the power to flow from left to
wattmeters to measure the powers

in

the three circuits as in

of the indications of the three wattmeters
is positive with this arrangement, the total power flow is from
left to right, and the assumption on this point is correct; but
Fig.

if

to

3.

If the

sum

the total indication
left.

is

negative, the

power flow

is

from right

In the case of a four-w'ire, two-phase system,

it

would,

be possible to measure the power with only two
wattmeters, but the above is perfectly general for any four-

of

course,

wire system either alternating or direct.
This point of view also adds meaning to the arrows often

used in alternating-current
of the current.

circuits

to

indicate

the

direction

:

:

:
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4.

Even

problems

in single-phase

A

helpful.

good

illustration

is

this point of

view

the pumping-back

is

The power generated

very

armature

in the

XLIX, No.

3.

thus

is

method of

% X

two similar transformers, as shown diagrammatically
Ti and Ts are the two similar transformers, and A

testing

Vol.

-^dl

X B X

n

X

ZI

in Fig. 4.

the auxiliary transformer.

is

booster, the flow of

power

If the latter is connected as a

have the
by the arrows, and the magnitudes of
these powers will be positively indicated by the wattmeters
when connected as shown.
If the auxiliary transformers, "A," be connected as a dein the several circuits will

W, would

In a design, the output of the machine,

indicated

directions

be known.

IV
Estimating the electrical

efficiency, «

=

where

W + RP

R

is

power will be reversed
and the connections of wattmeters, Pi, P2, Ps and F. should be
reversed.
In an actual test, one, or at most, two wattmeters

the resistance of the armature the armature power can thus
be determined with fair accuracy.

would, of course, be

Thus

presser, the direction of the circulating

sufficient, the others

being here inserted to

W

illustrate the point in hand.

The writer

realizes that even

in the

would be no real difficulty in connecting up the
wattmeters by the ordinary cut-and-try method, but he feels

W

where

X B X

-"dl

n

X

e

tration there

very strongly, nevertheless, that the clearness of understanding
involved in the method here illustrated is a great advantage,
especially to students, and hopes that the brief presentation
given may prove helpful to others as well.

% X

=

case of this last illus-

ZI,

(2)

lo"

the output expressed in watts.

is

ZI in terms of the armature diameter can
assigning a value to the number of ampereconductors per inch of periphery, c, on the armature circum.A.n

estimate of

made by

then be

ference.

The

number

total

of ampere-conductors,

Estimation of Armature Diameter.
By
of
IN ofthethedesign
proper
first

difficulty,

more or

fluenced

c

The armature diameter

is

W

is

/

is

d

is

n

is

t

is

usually determined by the follow-

=

kld'n,

(,)

machine in watts,
the length of the armature in inches,
the diameter of the armature in inches,
the speed in revolutions per second,

Equation

(3)

constant,

k.

and the output.
Equation (i) is not wholly empirical, as shown by the de(equation 2).

Let B be the magnetic density in the air-gap, in lines per
square inch, just outside of the armature surface.
Let
he the percentage of armature covered by the poles.
Then -rdl is the outside cylindrical surface of the armature in
square inches.
X ' dl will represent the area of that portion of the armature surfflcc into which magnetic flux passes from all of the
poles, and

%

%

7o X ''d I X B will be the number of lines which arc cut by
a single conductor on the armature in one revolution.
Further
X ''dl y D y, n will give the number of lines cut per

%

second, or the voltage generated per conductor; when- n
speed in revolutions per second.

is

the

In volts, the generated c.m.f. per conductor will be

% X ^dlX B X

can thus be obtained from the more general
by grouping all the constants in (3) into one

jiiiriioM-

(.1

'.iii.iinuig

the armature

the

for

The

ture.

by

all

tor,

total

overload capacity, the circular mils per
conductor must be made high, thus necessitating
niorr winding space and a lower value of the constant.
.Should the constant, c, be chosen too high, it will be found
impossible to get the conductors and their insulation in the
chines

with

ampere of

a large

a

The percentage of armature covered by

powor Kei'cratcd in
number of paths and the
total

may

be expressed

in

number of ampere-conductors on the armapower can thus be assumed to be generated

arni.-iture

the conductors connected

carrying a current of

in parnllcl

Zl amperes

number of armature conductors and
conductor).

/

;

well-designed machines.

large

winding spaces.

n

independently of the
number of conductors, the current output

terms of the

among

c,

c, to be chosen depends primarily
upon tlie economy with which the winding space can be filled
up by active conductors.
For this reason, the constant for
surface wound armatures will usually be higher than for slot
wound armatures of the same capacity, and will usually equal
or perhaps exceed the limiting value (600) for the largest
sizes of surface wound armatures (100 to 200 kw).
In large sized bar-wound armatures, where the conductors
are embedded in slots, a large proportion of the winding space
is filled up by "active" conductors, that is {he "waste" space
is reduced to a minimum.
For the large sizes of slot-wound
armatures, the constant, c, usually docs not exceed 550. On the
very small sizes of machines (i kw or lower), where there is a
large proportion of "waste" space, the constant, c, would usually be considerably below 200.
The value of the constant depends to some extent also upon
the allowable temperature rise of the armature.
For ma-

The
the

inch of circumference,

value of the constant,

vary from 60 to

For

(3)

commercial machines will vary from 200 to 600 and will depend upon the output and type of machine, the constant being

The

by the "output coeffiwhich varies with both the type of design

c.

(i)

equation

highest

a constant, usually denoted

rivation of the following

%X-^dlXBXn

The ampere-conductors per

the output of the

cient,"

ZI

X ^d X

relation

IV

where

W

by the value chosen for the armature

diameter.

ing empirical

=

and equation (2) becomes

L. a. Freudenberger.

a direct-current machine, the determination
armature diameter usually constitutes the
since nearly all the other variables are inless

X'^d

ZI, are thus:

(one single conduc-

where
is

Z

is

the total

the current in each

density in the air-gap,

ol the poles,

the poles will usually

80.

H. will vary

and with the type of design.

with

For

the

poles arc entirely of steel, the density in the air-gap

A

"stifif"

The

field

is

if

may

the

be

thousand lines per square inch.
advautagcous in reducing weight and elimi-

run as high as forty to
iialing

ui.'ilerial

instance,

fifty

sparking.
speed,

11.

would always

l-c

known

in

a direct-connected

In the case of a belted machine, or where the speed is
not otherwise determined, the speed is fixed by the greatest
The peripheral velocity
peripheral velocity of the armature.

set.

:
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ranges from 3,000 lo 5,000

per minute for belted machines,

ft.

being greatest on the larger

The

sizes.

peripheral velocity for

a direct-connected set usually does not exceed 2,500

per

ft.

tribution

a

from

minimum,

for

145

maximum.

a

B, under the middle of a pole, to

between the
a single conductor will be
zero,

minute.

% X

Then

X
X

X

n

60

=

s^

d

(4)

the peripheral velocity of a point on the armature

not given from the elements of the design,
be used in equation (3) is then determined from

speed

If the

the speed,

per minute.

feet

is

n, to

(4).

In order to evaluate d

—

:

that

is,

is

it

necessary to assume a value for

the ratio of the length to the diameter of the

If this ratio

considered empirical,

is

mined from experience.
diameter

ture

about square

;

In
so

usually

is

that

maximum,

for a sine curve,

is

1/V2.

phase with each other.
This e.m.f. per conductor is then multiplied by ZI, the effective ampere-conductors, to give the volt-amperes generated
in the armature.
In designing for an inductive load, the voltamperes are multiplied by cos 6 (power factor) to give the
output in real power

its

value

is

may

be

The complete

W

deter-

wound

al-

where

;

6 is

the angle b^etween the e.m.f.

and the current.

arma-

multipolar machines the armachosen that the pole-pieces are

so that the field coils

is,

n,

For a distributed winding this e.m.f. equation must be corrected by the form factor, F, since, in a distributed winding
there are connected in series conductors which do not have

d
ture.

X

their individual e.m.f 's exactly in time

S^d
is

the effective e.m.f.

V2

II,

since the ratio of effective to

surface, in

Then

B

^dl

wd

where v

poles.

=

equation for the alternator

% X
f

B

-"dl

X—-XnXZIcose.

.

The advantage

of

using equation

rather than equation (l)

is

(5)

V2

10'

e

thus

is

and

(2)

its

derivatives,

that the single factor, k, in equation

Decorative Lighting of First Regiment Armory, Chicago.

most

and thus economize

circularly,

the field

the copper needed for

in

coils.

(i)
ter

is

resolved into

its

component parts

— whose

limits are bet-

known.

about square, then the arc along a pole
approximately equal to /, the length of the armature.

If the field poles are

face

is

Thus,

where

I

P

X P—

7o

X

the

number of

poles.

% X
/

Thus equation

(2)

is

=:

-^d

December

31,

at the

First

Regi-

unknown

in

ance and effect that they are worthy of mention and illustration.
The engraving is a view of the .Vrniory shoeing some of these
fixtures.
They are of plaster of paris and have pendant there-

.

d.

term.

With a few changes, equation (2) can be adapted
wave of

Bal

Oiicago, the decorative electric lighting fixtures
prepared specially for the occasion were so pleasing in appear-

from

lily

designs containing incandescent lamp clusters, .'\bout
number of clusters

2,000 lamps were used in the .\rmory, the
to

an

alternator.
a sine

the Charity Ball, held

ment .\rmory

reduced to an equation containing

the armature diameter, as the only

at a

-^d.
.\t

is

Therefore,

For

Decorative Illumination

e.m.f., the flux density in the air-gap

may

be assumed to decrease uniformly on a sine curve of space dis-

employed being

558.

The Hartcr

cluster of cast opal glass

was

used because of its pure white surface which was in perfect
harmony with the wliite fixture. The design of this lighting is
that of Mr. .'\rthur Heun, architect, Chicago.

J
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In connection with the Decker primary cell, which was described in the recent American Electrochemical Society paper
of Prof. Crocker, two patents recently granted to Mr. F. A.

STORAGE BATTERY INVEXTION.
the storage battery patents recently issued there are

three for improvements and modifications of the Bijur plate of
the General Storage Battery Co.

As

is

known,

well

this is a

Plante plate and two of the patents refer to such constructions
of the grills which make up the plates that buckling and distortion are avoided.

Decker are of interest. One relates to the construction of a
porous cup and is based on the fact that the rate of diffusion
through a porous diaphragm varies with the height and that
this results in "a gradually increasing

exhaustion of the fluid

from the surface downward." To counteract this effect the
inventor makes the porous cup wider at the bottom than at

shows a construction described in a patent of Mr. J.
supporting framework for the plate has a perforated
body forming a covering for the grills. Reinforcing transverse
and longitudinal ribs are provided and the grills are centrally
supported at the intersections of these ribs. Another perforated
Fig.

Bijur.

3.

PRIMARY BATTERIES.

Recent Electrochemical Developments.

Among

XLIX, No.

I

The

frame. A', substantially like the

first,

is

then placed outside of

tudinal ribs, £', the intersection of

which

fall

^

-i^,

u

the grills and firmly secured to the first frame. This second
frame, A', is also provided with transverse ribs, D', and longi-

J-

\wMm
mwrnm
Hwmwm
^-'C

opposite the in-

The
tersections of the corresponding ribs of the first frame.
grills, H, are centrally supported by means of the trunnions, /,
apertures at the intersections of the ribs. The dimensions of
and frames are such that the grills do not touch each
other nor the framework at any points except at the pivotal
in

the grills

^

points of the grills, thereby permitting free expansion in all
directions. The construction of the grills shown in the illustration

is

said to

have proven satisfactory

in practice.

Four

sets

of parallel strips are connected to diagonal supports, thus dividing the plate into segments or quarters of pyramidal form.
Fig. 2 shows a construction patented to Mr. J. Landsing. The

comprises the elementary lead strips, E, which are to become active mass, and which are connected to flexible cross
grill

Supports, F.

The

recesses,

H,

at top

and bottom of these cross

supports permit longitudinal elongation of the grill, while the
spaces, /, at both sides of the grill permit sidewise elongation.
A second patent of Mr. J. Bijur relates to mechanical details

of the

way

in

which the plates are connected together by means

of a strap.
Two recent patents refer to improvements in the Edison batAs is well known, the active nickel and iron masses in
tery.
the pockets are mixed with graphite to improve the contact and
increase

the conductivity.

To

coat

J

^
A'

I

~i

//

(^

/

//'

./

//

./

the top.

—LANDSING

The second

/

//'
/•;

STORAGE BATTERY PLATE.

patent of Mr. Decker refers to mechanical

details of couplings for battery elements.

In the ordinary dry

cell

deterioration takes place in the time

and before it is used. Mr. J. W.
avoid this by wrapping the whole interior filling
(that is, everything except the exterior zinc cup)

after the cell has been sold

Brown

tries to

of the

cell

This "package" is then placed into the zinc
cup and the cell is sold in this form. The parafiin paper not
only prevents evaporation of the moisture, but insulates the
zinc cup from the filling and thus prevents any action.
When

v.'ith

parafl^n paper.

the cell

is

to be used the package

the paraffin paper

cup and the

removed, the
ready for use.

is

qell is

the clectrolytically-active

proposes
nickel hydroxide with flake graphite, Mr. T. A. Edison
then with
to mix the ground hydroxide with molasses and
The mass is then dried, fitted under slight
flake graphite.

J

FIG. 2.

H

is

taken out of the zinc cup,

filling is

then replaced in the

NITRIC ACID FROM AIR.

That the nitrogen and oxygen, which exist side by side in
atmospheric air without reacting upon each other under ordinary
conditions, can be made to combine under the influence of
electric spark discharges, has long been known.
It is also now
understood that this is simply a high-temperature effect. The
apparatus is therefore in principle an electric arc furnace. Many
inventors have tried to reduce this reaction to a commercial
success, in this country, notably Bradley and Lovejoy, in
Niagara Falls. But the first to be successful on an industrial
scale were Birkeland and Eyde in a plant in Norway.
When nitrogen oxide has been formed due to the high tiinperaturc of the spark, it is necessary to remove the f^irnu-d
oxide as quickly as possible from the sphere of the spark and to
cool it suddenly so that the nitrogen oxide does not find sufficient lime to undergo the reverse reaction and break up again
into its elemental constituents. For this purpose Birkeland and
Eydc let the air pass through a moving arc. The arc is magnetit breaks up, a new arc is formed and so on.
looks essentially like a flaming disc of arcs.

ically deviated until

The phcnnmonon
FIG.

I.— IIIJ1;K STOkAGl. II.VTTtHV I'LATE.

pressure into the pockets and the molasses is dissolved oOt by
tncann of sliKhtly alkaline water. The pockets arc then strongly

pressed together.

During the charging of the Edison "battery excessive foaming
has often Ifccn ob^iervcd. This has Ixicn found to be due to the
presence of Ihin and almost invisible films of grease on the
metal parts in the plates. Mr. J. W. Aylsworth removes this
grease by filling the cell with a hot (almost boiling) wc.nk
(about 2 per cent) alkaline solution for several hours and
srvrr;*!

!inu-«,

in

^ucres^ion.

This is the fundamental principle of Ihrir process which h.is
been known for several years.
That the two inventors have endeavored in the inoantime to
improve Ihcir jfrocess, is evidenced by a patent recently granted
|M tlicm.
The object is to increase the energy of the reaction by increasing the tension of the arc and to increase the
active surface of the disc by increasing the distance between

But whenever this is attempted the arc will
the electrodes.
soon be cxtingiiishrd and researches show that this always
takes place when the current is about zero. In order to lengthen
the distance between the electrodes

il

is

therefore necessary to
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avoid the extinction of the arc at zero current. While several
methods for this purpose are described, the simplest one is a
mechanical one in which one electrode is stationary while the
other is revolved around its axle in synchronism with the alternating current used in the apparatus. Now its terminal is so
irregularly shaped that the distance between the ends of the two
electrodes varies during one revolution.
Then of course it
may be so arranged that the distance is a minimum for zero
current and the extinction of the arc is prevented. The electrodes may be made hollow and the air may be supplied through
them into the apparatus. This also results in a cooling effect.

New
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The

before galvanizing.

spelter

is

on

relied

to bind the

whole

firmly together.

James G. Nolen, of Chicago, has patented

a

combined mes-

Telephone Patents.

SWITCHBOARD IMPROVEMENTS.

A

patent has been granted to

W. W. Dean

for the introduc-

tion of a plug socket switch in the busy test circuit.

This

«ffectively cuts off the tip or test contact of all idle plugs

from

the test circuit.
It is doubtful whether the disadvantage of
The
the socket swich will ouweigh the circuit advantages.
patent is assigned to the Kellogg Switchboard & Supply Company.
Dr. I. Kitsee, of Philadelphia, is the inventor of a selfThe plug core is magnetic
<jecting, or better, releasing plug.
and wound with a coil. The switchboard face is magnetic and
the jack has associated with it an auxiliary contact device. A
plug inserted becomes locked magnetically until the calling line

LANZ GROUND CONNECTION.
senger and telephone system. The setting of the messenger
a signal at the exchange. The tip of the plug against
the jack ring serves to complete the circuits of the call system
call gives

to receive the call.

is cleared.

TRANSMISSION LINE IMPROVEMENTS.

Letters to the Editors.

Dr. Kitsee has also patented an anti-induction device, comprising a coil of wire surrounding a whole telephone

an

line,

and

auxiliary coil or set of coils associated with a neighboring

Sodium

The surrounding coil may be
and secured to the cross arm ends. The

disturbing wire or set of wires.

wound

at the poles

is to connect up this coil with the coils on the power wires
so that the influence will be opposite to that of the disturbance
•due to their parallelism, and thus to counteract and balance the

idea

inductive disturbance.

T. P. Jordan has invented a balanced phantom circuit. The
duplex or phantom principle is now well understood and the
success lies wholly in the balance of the comporfent.
The
balance requires the proper mutual inductive relation of four
coils, and the present invention contemplates four coils sliding
freely upon a common core. The balance is effected by chang-

ing the relative positions of the

coils.

CURRENT PROTECTOR.

A

rather novel strong current protector, depending for

action upon the expansion of

air,

forms the subject of an

as

an Electric Conductor.

To

the Editors of Electrical World:
Sirs:— Will you kindly give me a

little space for some further remarks on the use of sodium as an electric conductor?
Recently a letter appeared in your paper by Prof. Crocker,
claiming the priority for Mr. C. S. Bradley.
That properly

who discloses the use of sodium as a conductor in a Swiss patent of 1901. Learning of Sinclair's patent
after filing my patent application, I have limited the claims in
belongs to Sinclair,

my

United States patent to a few details of construction.
are conducting experiments on the manufacture of sodium
from salt and hope to be able to show a method cheap enough
to make the sodium conductor a practical affair.
Trov. N. Y.
Anson G. Betts.

We

its

in-

vention of C. E. White, of Chicago, his patent being assigned
A funnel-shaped receptacle closed at the

Oscillograph Records.

to Frank B. Cook.

top by a diaphragm is provided. Heating coils surround the
stem while a switch lever rests on the diaphragm. The ex-

panding contents of the receptacle under influence of the heat
generated by the coils forces up the diaphragm and switch lever
and thereby opens the circuits.

MISCELLANEOUS IMPROVEMENTS.

A

receiver extension for the use of the deaf has been pat-

ented by K. M. Turner, of New York City. The invention comprises a coupling for securing an acousticon to the receiver to

magnify suitably its received sounds.
E. F. Denton and A. W. Nazor, of Frankfort, Ky., have
This consists of an indicator
swinging on the face of the bell box. A notch in it engages
the bell clapper. A cord or a linkage attached to the switch
hook sets the pointer as the hook rises when some one responds
to a signal. Disturbance of the bell again releases the pointer.
A new ground rod has been patented by C. Lang, of Knoxville, Pa.
The wire is wrapped and the protecting sliield placed
jointly patented a call indicator.

To

the Editors of Electrical

Sirs

:

— In

World:

your issue of November

24,

1906, are

shown some

oscillograph records of telephone currents, in an article by Mr.

David A. Ramsay. From my aanlysis of vowel sounds in this
manner, I find that on page looi. Figs. 7 and 8, are apparently
printed upside down.
In other words, the lower figure is
what is referred to as Fig. 7, representing the vowel sound of
"a" as in far.
Turning over the block on which these two
cuts were made would have corrected the interchange of
figures, and would also show the curve in its time sequence
as ordinarily represented from left to right.
Schenectady, N. Y.
John B. Taylor.

Book Reviews.
To

the Editors of Electrical

Sirs:

— Mv

World:

attention has been called to a recent

review in

—

—

—
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your publication of a work by Newton Harrison entitled "Practical Alternating Currents," published by the writer.
I have
been and am now paying your company in good faith a considerable sum of money to advertise this book, and your editorial
department deliberately writes a would-be sarcastic notice practically telling your readers not to buy it.
Of course every one is entitled to an opinion, especially regarding the merits of a book, and therefore if in the judgment
of a presumably exceedingly conscientious review editor, your
readers needed to be warned against this particular work, your

Vol.

;

XLIX, No.

j.

advertising department should in the beginning have declined

and my money. But, having taken both, the
you could have done was to remain neutral and not have
gone out of your way to harm one of your advertisers in hisbusiness. For in other words, by so doing you accept my money
and then endeavor to deprive me of any good wnich I might
derive from the investment.
New York.
W. L. Hedenberg.
[The insertion of an advertisement in this journal has no
influence upon its editorial opinions and utterances.
Eds.]

to accept the "ad"
least

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Turbo-Generators. Hoult. Some

—

Direct-Current

Single-Phase Motors.

—

on
a paper read before the University of Liverpool Engineering Society.
After comparing the advantages and disadvantages of
the vertical and horizontal types of turbo-generators, the various
methods of obtaining sparkless commutation with fixed brushes
and varying loads were discussed under three headings:
(i)
Compensating windings, (2) Combination of compensating windings and auxiliary poles, (3) Auxiliary poles alone.
It was
pointed out that with compensating windings the armature reaction is neutralized so that the maximum voltage per segment
is not much more at full load than at no load, thus not increasing any tendency there may be for flashing due to dust on the
commutator. The construction is expensive, and, as the winding
the armature, the heating

totally encloses

is

notes

greater owing to

the opposition the winding offers to ventilation.

In the second
method, besides the armature reaction being neutralized, sparking due to the short-circuited coil and the current reversal in
the same is also prevented. This method, however, is still more

The

expensive.

use of auxiliary poles alone

and on the whole most
diverter

amount

parallel

in

field

objection

is

to the coil

that the

load so that the

no

is

main

maximum

The author

load.

leakage

with

the

auxiliary

means of

winding,

the

a

exact

of current can be obtained so as to give the necessary

reversing

at

the cheapest

is

satisfactory method, as by

The

undergoing short-circuit.

chief

considerably disturbed at full
voltage per segment is greater than

flux

is

considers that as long as the magnetic

not unduly increased a large interpole arc

is

better

than a small one, and that the greater the number of slots per
pole arc the better. Lond. Elec, December 28.

—

—

—A

Heat Coc/Hcient of Magnet Coils. Lister.
fore the Birmingham section of the British

The author

gives heating curves obtained on

in air,

in

(2)

chine running

The

paper read be-

Inst.

Eng.

Elec.

magnet

coils

(i)

machine stationary; (3) with tlie maand (4) with the machine fully loaded.

position,
light,

chief results of the author are as follows

The maximum

:

temperature rise of a magnet coil seldom exceeds 1.2 times
The effect of the covering of the
its mean temperature rise.

on

temperature rise is very marked. Such coverings
should be reduced to a minimum, as also should the thickness
of the insulation between the coil and core or former. A large
coil heats slightly more than a small one for the same watts
per sq. cm. The use of Bcrritcd wire produces a considerable
reduction in the temperature rise.
The heat removing property of the iron core differs very little from that of the surface
of the coil exposed to air, and consequently it is best to con•ider the whole surface of the coil and former when dealing

coil

its

The

— Lehmann. — A continuation of his dis-

cussion of compensated

single-phase

motors without brushes

L'Eclairage Elec, December 22.

for excitation.

Lamps and Lighting.

— Kuech

—

and Retchinski. An account of experiments with the mercury arc in lamps of fused quartz. The
authors not only worked the arc under considerable gaseous
Mercury Arc.

or

were also able to raise the e.mf.. to 30 volts
more per centimeter length of the arc, while it is stated that

in

ordinary glass vessels

pressures, but

to

more than one

not possible to raise the e.m.f.

is

it

The more

centimeter.

volt per

cooling of the terminals, the greater

may

lamps of small dimensions to be worked at a conthe terminal receptacles were cooled by
metal envelopes. A table is given showing the variation of the
pressure of the mercury vapor in the lamp with changing electrical conditions.
For 36 volts and 2.8 amp. the pressure of
the mercury vapor was 0.2 cm. of mercury; for 114 volts and
4.5 amp. 29.5 cm.; for 249 volts and 4.4 amp., 150 cm. With
increasing watts the candle-power continually increases while
to enable

siderable

voltage,

the watts per candle

first

increase to a

maximum

(to

per hefner candle.

The authors

also

studied the ultra-violet

This also increases with increasing watts and the power consumption curve also has a
maximum which, however, is at another a«id higher point than
Concerning the spectrum
in the luminous consumption curve.
of the light the authors say that as the flow of energy is inIt loses its green charcreased the light changes in quality.
acter and becomes more yellow, while certain red rays also
become manifest. Lond. Elec. Rev., December 28.
radiation produced by the lamp.

—

Power.

Fuel Economy.

gow

section of

marks on

— Maxweu,. — A

tlie

British

Inst.

paper read before the GlasAfter some reElec. Fug.

and the best type of boiler he remarks
The construction of
of the utmost importance the furnace and com-

coal handling

that mechanical stokers pay in all cases.

the furnace is
bustion chamber should be constructed entirely of fire brick,
and ample space should be left between the grate and the boiler
;

healing surface to enable combustion to be completed before
the gases arc cooled by contact with the boiler heating surface.
This is the most objectionable feature nf internally fired boilers.

come

into contact with the

coefTicient

drops

In these boilers the gases

From

the flue as soon as they are ignited, and are cooled

the

heating

coefficient.

hc.iling

the point of view of cooling, a slight advantage

wound on

A

is

coil

the

direction

finally

a metal

giving the

former.

maximum

great deal

combustion

may

coal smokriessly in these types of boiler unless air

fan

action.

The author

suggests numerical values of the heating coefficient.

Lond. Elec. Rev., December

28.

crown of

down before

burn bituminous
is admitted
over the fire at the fire door or at the bridge. The composition
of the flue gases should always be controlled by means of a

obtained with

be done
to secure cool running by cultivating a draught by means of
the armature end connections, and by running the machine in

a

somewhat

above 0.9 watt per hefner cp at about 100 watts) and then
decrease, the curve being nearly parallel to the axis of the
abscissae, but still without losing its falling tendency.
It is
claimed that the lowest power consumption for the production
of light yet reached has thus been attained, viz.: 0.185 watt

considcr.ibly with increase of the final temperature rise.

with

rapid the

be the voltage applied

is

complete.

It

is

impossililc to

It is also very necessary to have a draft gauge
In
each boiler just inside the outlet damper.
order to keep a check on the quality of coal supplied, samples

COi

recorder.

connected

to

— —— —

—
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should be taken from each truck and regular tests made
of the
calorific value.
Concerning auxiliaries the author says that
electric

pumps

consideration.

much more costly to install and will
the saving in running costs is taken into
steam pump should, however, be installed in

A

large stations as a standby in case of a failure of supply.

28.

The generator equipment

sets of 200 and 300 kw, respectively.

consists

of steam-driven

There are two large

.^ir

compressors for the shop compressed-air service. A third unit
of 300-kw capacity is being installed. Three-phase alternating
currents are generated at 480 volts and 60 cycles.
Induction
motors are used for all power purposes except the crane service.
For the supply of direct current for the crane motors a
motor-generator set is provided, the motor being of the sjti-

chronous

type.

The purpose of using

stead of an induction motor

is

a synchronous

motor

in-

to neutralize to a certain extent

the wattless currents in the system.—£>ig'iHg Record, Jan. 5.
Electric Coal Cutting.— An article giving some notes on accidents in mines due to the use of electricity. Statistical data
are then given on the use of coal-cutting machines in the
United Kingdom. There were employed in 295 collieries 946
coal-cutting machines in 1905 against 755 in 1904.
The number of machines worked by compressed air had increased from
48s to 500, while the number of electric coal-cutting machines
increased from 270 to 446. This shows that the advance was
almost entirely with electric machines. Lond. Elec. Rev., De•
cember 14.
Cost of Electrical Energy. Kramer. .\n article giving formulas and graphical methods for estimating the cost of production of one kw-hour in a central station. The results are
summed up in a series of diagrams which appear to be quite
useful, though the price is given in Austrian money. Elek.

—

—

und Masch., December

January

5.

Installations,

The

Po-wer Plant.~.\ detailed illustrated description of the power
plant of the Kingsland shops of the D., L. & W. Railroad near

Hoboken.

railway industry is now in a very prosperous
condiIn the article on France particulars are given
of recent
work undertaken by the Metropolitan Railway.—5"f. R'y Jour.,
tion.

if

author then discusses the advantages of induced draft and
makes some remarks on live steam heating and thermal storage.
Superheating the steam effects a great economy in coal consumption whatever class of engine is employed.— Lond. Elec,

December

electric

are not

be found cheaper

—

23.

Traction.

—

I4Q

m

Condensers

Systems and Appliances.

Distribution

Systems.— G^ilb'e.-b.t.—A mathe-

matical discussion of the effect of the use of
condensers on
the suppression of the higher harmonics in
electric distribution
systems.
First a distribution system without any capacity
of
Its own, in parallel with a
condenser, is discussed, and the
theory is then also given for a distribution system
containing
capacity uniformly distributed along ca.h\ti.~L'Eclairage
Elec,

December 22.
Development

of Central 5";a/io«j.— Matthews.— Some pracnotes on the commercial development of electric central
stations, especially on the use of tables, card
indices, instruction books, etc., as an aid to getting new business.—
Lond.
Elec. Rev., December 28.
tical

Wires, Wiring and Conduits,
Electric Conduits.— An

illustrated

description of the works
Tube and Conduit Company in
Rev., December 28.

of the Perfecta Seamless Steel

Birmingham.— Lond.

Elec.

Electro-Physics and Magnetism.
Spark Discharge in Gases and Ka/'or.r.-.-VLMY.— Roentgen
had concluded that the minimum potential that will maintain
a discharge between a point and a plane as electrodes, for different gases with the same distance between the electrodes
and
the same gas pressure, varies inversely as the mean free path
of the gas molecules.
firm this assumption.

—

The

present author's experiments con-

Pliys. Rev., January.

—

Alpha Rays. Adams. An experimental investigation of the
absorption of alpha rays in gases and vapors. The fact that
the absorption of complex molecules for the alpha rays can
be expressed as a sum of terms depending only on the atoms
in the molecules indicates that the effective collisions of the
alpha rays are not with the molecules as a whole but with
the atoms in the molecules.
The experimental facts can be
explained by assuming that the number of collisions that each
alpha particle makes is proportional to the total number of

A few years ago the Austrian
"Mercedes" factory introduced a car manufactured under the
Lohner-Porsche patents in which the mechanical transmission
gear was entirely replaced' by electrical apparatus. The same
company has recently improved this design. The equipment
is generally similar to that of the earlier Lohner-Porsche
vehicles, and is of the type where the transmission is permanently electrical, the dynamo and motors being entirely distinct
machines. Accumulators are not used. The gearless motors

Magnetic Susceptibility of Mixtures of Solutions. March.
investigation of the magnetic susceptibility of mixtures of
solutions of salts of copper, manganese and aluminum.
The
chief object was to determine whether the susceptibility of such
mixtures is an additive property. This was found to be the case

are contained in the hubs of the rear wheels, instead of driving the front wheels as in the earlier arrangement. The 12-

for the liquid mixtures.
On the other hand, alloys in varying proportions of the same metals, aluminum, copper and man-

field magnet is mounted on a projection of the
axle while the annular armature with its disc commutator is
attached to the wheel itself. Twelve brushes are used, carried

ganese have been found by Heusler and others to be strongly
magnetic, so that the magnetic susceptibility of these alloys
is not an additive property.
Phys. Rev., January.
Magnetic Susceptibitity.^STVDhEY. An account of measurements of the magnetic susceptibility and temperature coefficients of copper sulphate and magnetic sulphate solutions, the
results showing a good agreement between experimental and
calculated values. Phys. Rev., January.

Petrol-Electric Automobile.

pole central

on

a spider

poles,

mounted on

the fixed axle.

The dynamo

driven by

magnet pattern with si.x
and with an external annular armature which forms part

the engine

is

also of the internal-field

of the engine flywheel. The brush spider is attached to the
frame but the somewhat peculiar device is adopted of allowing
the field magnets to have a certain degree of angular motion,
limited by the action of a spring.
Thus the angular position
of the polar axes relatively to the brushes depends on the
torque exerted between the armature and fields.
This is. of
course, equivalent to the automatic shifting of the brushes as
the load comes on and is found to result in more satisfactory starting. The controller, of which details are not published, is placed transversely under the floor boards, and is
operated by a side lever; six "speeds" are provided, but a great
part of the control is done by varj'ing the speed and power of
the engine in the usual way. Lond. Elec., December 28.

—

Germany and France. — Reviews of the
Germany and France at the close

tion in

electric railway situa-

of igo6.

The German

atoms present

in the gas through which it passes, and that
each collision the alpha particles loses an amount of its energy proportional to the square root of the weight of the atom
with which it collides. Phys. Rev., January.
at

—

—

An

—

Electro-Chemistry and Batteries.

—

—

Storage Batteries. Vicarey. A Faraday Society paper in
which the author deals with the lead accumulator from the
manufacturing point of view, as apart from laboratory experiments.
He emphasizes the troubles due to ammonia when
nitrogen is made use of in the preliminary treatment of the
plates, in the

The

etc.

shape of

nitric acid, nitrate salts, nitric peroxide,

nitrogen invariably remains in the plates to be dealt

with subsequentlj', usually in a sulphuric acid bath of various
The most striking eflFect appears to be, in the case

densities.

of

ammonia,

tives

;

a

serious loss of original capacity in the nega-

and, in the case of the nitrates, an excessive growth in

—
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The most common

the positives.
ties

besides nitrogen,

action of nitrogen

is

of the other hurtful impuri-

iron which accelerates the deleterious

compounds

to

an alarming degree.

tunately iron appears in small quantities in very nearly

Unforall

nat-

ural waters, in almost all samples of sulphuric acid, in all
samples of lead oxides used for pastes and in most so-called
distilled waters taken from the steam boiler in use on the
generating plant. The author also claims to have discovered

new irreducible sulphate of lead and discusses the effect
of certain impurities on current density in formation. Lond.
a

—

Elec, December 28.
Storage Battery. Rosset has formally described a storage
battery "E. L T.," which, he claims, is superior to the ordinary lead cell on account of the use of an "allotropic lead."
This new lead is said to have a higher valency and therefore
a smaller electrochemical equivalent, and the reaction energy
The anonymous author of the present
is claimed to be higher.
He finds
article criticises in detail the claims made by Rosset.
that the high discharge voltage of the cells made by Rosset

—

was due

to a high electrolyte density.

He

finds that the figure

of 40 watt-hours or more per kg. of total weight of cell has not
been reached by Rosset himself nor could it be obtained in
more recent tests of an original cell of this type. Moreover,
automobile cells made by a German storage battery factory
gave better results.— Ce»/ra/b/a» fiir Accum., December 20.
Aluminum Anode. Gordon.— An account of measurements
of the dielectric capacity and resistance of the aluminum anode

—

film

which

is

the cause of the rectifying effect of the

electrode.

He

electrolyte,

and that the thickness and the

finds

that

the capacity

is

aluminum

ences

in

the

in

conductivity

independent of the
dielectric constant

the films to account for the differand critical voltages.— P/iy.f. Rev.,

January.

Aluminum Anode.— Corbiuo and Maresca. — An account

of

Fused

5"a//j.— Goodwin

the needle system of a Kelvin galvanometer in the fact that the
permanent magnets are replaced by unmagnetized soft iron

wires inclined 45 deg. to the axis of suspension, CD, as shown
The plane of the magnets lies in the plane
of the paper, as shown in the figure.
The two magnets and
in the illustration.

a light mirror are fastened to a

glass

thin

shown;

rod, as

and the whole system is suspended at the centers of the coils,
BE, by a single silk or quartz fiber. The coils, AA, produce
a nearly vertical field of about 10 c.g.s. units. This field serves
to magnetize the needle system as shown.
The axis of the

AA,

coils,

is

inclined at an angle of 5 deg. or 10 deg. to the

EF. This
EF, may be regarded as made up of two components.

axis of suspension, producing a field in the direction
field,

One

is

a strong vertical component,

the needles

other

the

;

a

is

weak

M

serving to magnetize

horizontal

component,

H

serving to give a directive tendency to the needle system. In

M

and H, indicate the directions
is, Af
are the components of the field, EF). The needle sysand
tem is then magnetized as shown. If, at this instant, the current to be measured is sent through the coils, BB, a torque
acts on the needle system tending to turn the magnets to a
the

illustration

the arrows,

of the fields produced by one half cycle of current (that

H

position at right angles to the plane of the paper.
rent for the coils,

BB,

The

cur-

same

of course, obtained from the

is,

During the sucsource as the current for the coils, A A.
ceeding half cycle of alternating current, the field, EF, is reand
and the polarity of the needle
versed (thus reversing
system) while the current in the coils, BB, reverses simultane-

M

H

ously, thus giving a torque in the

same direction as before.

—

It

AA

and
not necessary that the two currents, in the coils,
BB, be strictly in phase with each other. Where the two
is

—

currents differ in phase, the tangent of the angle of deflection
is proportional to the cosine of the angle of phase difference.
this type constructed

Three instruments of
sensibilities

X

of 4

10°,

6

X

10' and 6

respectively, with the scale at

mm.,
of

experiments on the formation of the unipolar film on an aluminum electrode and its behavior when used in electrolytic rectifiers and condensers.— Lond. Elec, December 28.
Ionization

3.

;

It follows that there
are both independent of the electrolyte.
should be practically the same chemical constitution of the anode
Of course there must be some chemical
film in all solutions.

or physical differences

XLIX, No.

Vol.

by the authors had
lo-' amperes per

X

one meter distance.

Phys.

Rev., January.

Portable Photometer.— .\ description of the Harrison portable
photometer, the component parts of which are shown in Fig.
2.

and Wentworth.— A

They

are a flicker head which includes a sector in the

form

cells with fused salts, for instance cells
with two silver electrodes in two solutions of silver nitrate

study of concentration

The experiin sodium nitrate of different concentrations.
ments show that Nernst's theory of concentration cells and
the laws underlying the mutual effect of one ionized salt
on another hold for salts in the molten state as well as in
aqueous solutions.— PAyJ. Rev., January.
Units,

Measurements and Instruments.

Alternating-Current Go/iuiiomf/f/-.— Ika.nklin and FreudENBEKCtR.— The galvanometer described is essentially a Kelvin

FIG. 2.

of a disc driven by an air blast; a reflecting screen attached to
a pointer, which gives it the necessary angular motion and indicates the angle; a mirror by which tlia degree of illumination of

^^^

Fir,.

I.

— PORTABLE PHOTOMETER.

— ALTEHNATINC-CfRRENT CALVANOMET^R.

the

screen can

and

a

be observed tlirouKli the telescope; a battery,
Not shown in the diagram are a plug

standard lamp.

key for connecting the standard lamp, and a sliding resistance
for adjusting the instrument, should the standard lamp change
or a new one be rc(|uircd. .\ tripod stand is provided to bring
instrument to a convenient height for making the measurements, and a spirit level, lens and quadrant for ascertaining
The total weight of
the angle of incidence of the light rays.

the
ast.Tlic galvanometer modified so as to be suitable for alterB B, in Fig. i, are the two dcficrfing coils
nating current*.
wound in exactly the same manner as the coils of a Kelvin in-

m

to hang
strument, and having a needle system suspended so
The needle system differs from
at the centers of the coils.

the instrument

is

18

lbs.

with the stand, 15

The

scale

is

calibrated

in

lbs.

without,

and

by 9 in. by 6 ia
candle-feet, and the instrument it

the dimensions, excluding the stand, are 13

in.

—
January

19,

—

——

—

—— —

—
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therefore an illumination meter. To use it as a photometer one
has only to measure in feet the distance of the light observed

and square that number. It is this
strument suitable for photometering
use.
The scale has a tenfold range,
the instrument is placed about 10 ft.

point that

makes the

in-

any and every lamp in
and to test a glow lamp,
from it, while for arcs it

from 30 to 60 ft. away, according to the type
of lamp. Lond. Elec. Times, December 27.
Sensitive Pointer-Electrometer. Dolezalek. The instrument
consists of a needle hanging within a metal case, as in the
quadrant electrometer; needle and case are divided into halves,
will be placed

—

—

—

—

—

Measuring Alternating Currents. Koubitzki. A mathematpaper on electrodynamometric methods for measuring alternating currents, with notes on measuring power, current, potential
difference and phase difference. L'Industrie Elec, November 25.
ical

—

—

Calculating Magnet Coils. Edler. The first part of a paper
giving formulas, tables and diagrams for the calculation of the
electromagnet coils in relays used with switches. Elek. u.
Masch., December 16.

Telegraphy, Telephony and Signals.
Space Telegraphy
retical

discussion

Direction.— Fleming.

in a Certain

of

reasons

the

underlying

—A

theo-

method of
and partly

the

Marconi of using a bent antenna (partly vertical
horizontal) for sending electric oscillations through space in a
certain direction.
After discussing the reasons for the unsymmetrical

radiation

of

bent oscillator,

a

the author

describes

quantitative experiments with such antennae.

In the case of
an antenna partly vertical and partly horizontal, the directive
effort is

found to increase with the ratio of horizontal part to

vertical part,
FIG.

and, instead of

bemg

J.

— ELECTROMETER.

mum

are of spherical curvature, in order

to avoid short-circuiting caused
into contact with the case.

The

by the attraction of the needle
needle is charged to 200 volts,

and by dividing this potential difference symmetrically between the two halves of the needle, as in Fig. 3, the needle is
acted on by the same moment in any position. With this disposition, deflections of 7.5 divisions per volt were obtained, with
voltages ranging from 2 to 13, and the sensitiveness of the

—

instrument can be varied in either direction. From Zeit. f.
Etektrochemie, Aug. 10; abstracted in Science Abstracts, Vol.
IX, No. 10.

—

—

Measurements of Inductance and Impedance. Young. The
part of a serial on measuring the inductance and impedance of telegraph and telephone circuits. The author first
gives definitions of inductance, reactance and impedance and
formulas for the inductances of overhead wires, loops, cables and
data on observed inductances of various cables. He also gives
first

the inductances of the different apparatus used in telegraphy,

and then describes the direct bridge measurement of inductance,
and the Anderson method. Lond. Elec., December 28.
Comparison of Capacities. Kester. Theoretical considerations show that the two possible arrangements of galvanometer
and battery, in the bridge network for the comparison of cap-

—

acities,

give

—

different values

—

for

the quantities of

—

—

Comparison of Resistances. Moore. An article in which
the author gives, with the aid of diagrams, a graphical proof
of the rule

for

bridge method.

Standard
tests of

comparing resistances by the Kelvin double

— Lond.

Cells.

standard

December
and von Ende.

Elec. Eng.,

— Guthe

searches of Hulett.

of

mercurous sulphate have immedi-

ately after construction an electromotive

25°

account

with special reference to the recent reThe chief result is that Clark cells with

cells

electrolytic coarsely grained

at

28.

— An

force of 1.4204 volts

C, within a few hundred thousandths of

a volt

and

remain constant in course of time. Cadmium cells cannot be
constructed at the present time by different observers with
practically identical electrical behavior. Phys. Rev., January.
Calculating Self-Inductance. Sumec. A mathematical article
on the calculation of the self-inductance of straight conductors
and of rectangular coils. After giving the e.-cact formulas for
the self-inductance of rectangular coils he compares theti with
ittek
he modifies
the approximate formulas of Arnold and
Arnold's formula so as to make it more convenient and Wittek'.'?

—

—

W

formula to make

it

more

exact.

Elek. Zeit.,

;

December

20.

to a certain limit.

at an angle of

The

direction of mini-

from 105 deg. to

no

deg. to

antenna.

—

made by him on

investigations

substances
psilomelan,
easily cut

galena,

like

a

mineral

unipolar conduction of various

The most

etc.

containing

and polished.

means of two

If

effective

manganese

such a substance

material

is

which
is

can be
connected by

metallic electrodes into a circuit

it shows a pefrom Ohm's law. The resistance of the substance is found to depend in general upon the current.
In
many cases the resistance was found to be different for opposite

culiar deviation

directions of the current.

makes the substances
tions.

Psilomelan

is

—

This property of unipolar conduction

suitable for detectors of electric oscilla-

December 27.
Telephony. DeLand.

Zeit.,

most suitable for

this

Elek.

purpose.

—

.\ continuation of his notes on the
development of the telephone service. In the present installment he discusses the first commercial telephone exchange system, which was opened in New Haven in January, 1878.
Popular Science Monthly, January.
Statistics.
Comparative statistical tables on telegraphy in

—

1905.

The

figures relate to 34 different countries, but

include the United States.

electricity

which flow through the galvanometer when the conditions of
exact balance are distributed by equal changes in the value of
one of the balancing resistances. The author gives the formulas, and has confirmed them by experiments with various condensers and various values of the balancing resistances.
Phys. Rev., January.

is

This minimum is much more marked if the
upper part of the antenna slopes downwards instead of being
horizontal. Lond. Elec, December 28.
I'Vave Detector.— Br.\vn.— The author describes some old
the

flat,

down

radiation

Telephone Cables.

Journal. Tel,

— Schreiber. —A

very

November
full,

illustrated

scription of the telephone cable system in Bavaria.

phone

do not

25.

de-

.Ml the tele-

under ground in Bavaria and the author
method has proven satisfactory not only from
an engineering but also from a commercial point of view.
Elek. Zeit., December 13.
lines are placed

states that this

Miscellaneous.
paper on the "copper calamity," read
before the Society for the Protection of tlie Common Commercial
Interests of the German Electrical Industry. The consumption
of copper in Germany increased in the last 15 years from 52,000 to 127,000 tons, while the production in Germany varied
during the last five years between 21,000 and 26,000 tons.
Germany, therefore, had to import during the last year more
than 100,000 tons of copper. Of the total copper consumed 37
per cent ore used by the electrical industry, 14.5 per cent by
copper rolling mills, 26 per cent by brass works, 2 per cent
for chemical purposes and 15 per cent for ship building, railways, etc.
Germany depends for its copper entirely on the
United States. The production of copper in the United States
in 1905 is given as 379,545 tons, while the whole production of
Europe was only 95,200 tons. Elek. Zci'., December 27.
Expansion of Fused Quartz. Minchin.— Apparatus of fused
quartz find increasing use in physical and chemical work, since
the extremely small coefficient of expansion of quartz adapts
this substance to investigations in which sudden changes of
Copper.

— BuERNER. — A

—

ELECTRICAL WORLD
temperature are unavoidable. The author has determined the
coefficient of expansion of fused quartz, and finds it to be uniform from room temperature to the highest temperatures obiC.—Phys. Rev., January.
served. It is 44.9
Exposition. Hundt. A second illustrated report on exhib-

X

—

its

A

—

on the Bavarian Jubilee exhibition in Nuremberg in 1906.
constant-current transformer for series arc lighting exhib-

ited by the Siemens-Schuckert

Company

described, as well

is

as a model of the Schoop system for producing certain bleaching liquors by electrolysis.—£/efe. Zeit., December 27.
Swedish Electrical Combine. An illustrated article on a newSwedish electrical combination and its products. The three
firms which have combined are the Magnet Electrical Company,
Electhe Holmia Electrical Company and the Clayton-Unger
trical Machine Shops.— Lond. Elec. Rev., December 21.
Manufacturing Plant.— A fully illustrated description of the
works of Crompton & Co.—Ind. Sup. to Lond. Elec, December 14.

—

Frequency Changer

Vertical

What

is

stated to be the

first

XLIX, No.

Vol.

3.

ing two distinct spiders for the motor field and generator field

The weight

windings, respectively.

of the revolving parts

on a cast iron disc at the lower end of the
the whole floating on an oil-film as has been described.
carried

revolving

fields

is

shaft,

The

are of the usual General Electric construction,

and coils of copper
amortisseur winding of low resistance is provided on the field poles of the motor.
It might be assumed that the horizontal shaft set would be
more accessible than the vertical type of frequency changer.

having

steel centers dovetailed to the poles,

wound on

strip

An

edge.

Actually, however, the opposite

disturbing

the

the case, as either the rotors

is

may

be removed by a crane without
parts.
By arranging a sling the

or the stationary armatures

remaining

removed from the rotor spiders.
Large openings are also arranged in the frame so that any
part of the machine can be reached for cleaning.
One of the most interesting ways to bring out the advantages claimed for the vertical set is to compare a 2,000-kw
revolving

field

poles can be

Set.

vertical shaft frequency changer

United States, and probably in the world,
at the Schenectady Works of the
completed
has recently been
General Electric Company. The advantages of applying vertical turbo-generator principles to frequency changer sets have
set ever built in the

been found to have great weight in the larger capacities.
Whereas, in large size horizontal shaft frequency changer sets,
it
has followed that the electrical design suffered because of
difficulties involved, in the new vertical sets,
the machines can be properly proportioned to obtain low iron

the mechanical

and copper

From

the

losses without sacrifice to either.
facts

that

friction

the

proportion between iron

arc small and the

losses

and copper

losses

so

low and well

balanced, the combined efficiencies of the motor and generator
Tests have shown that the
in the vertical sets are very high.
generator is suitable for a continuous output of 2,667 kilo-voltampcres of "5 per cent power factor without any part heating

more than 40° above the surrounding air. At the full load
output of 2,000 kw with unity power factor, the efficiency of tlic
Mt i- 91 per cent, while at half-load the efficiency is 85 per
The high efficiency of the vertical set at full load, and
cent.
iimarkably high efficiency at half load are due, in a good mcasto the very

itrc,

the generator

low

when

The

friction losses.

the load

is

thrown

rise in

off,

potential of

with unity power

6 per cent.
Aside from the higher efficiency thus obtainable, the vertical frequency changer set in the larger sizes is more compact,
simpler in operation, cheaper to build, more accessible, and
more adaptable to given conditions than the horizontal type
heretofore built. These various advantages will be made clear
factor, is a trifle less than

a detailed

l/>-

F-acli

field

of the

description of the

synchronous motor,

mounted on the same
field

The

new

vertical

sets.

consists of a ten-pole, revolving
operating at 9,000 volts, 25 cyc'es

new machines

vertical

shaft

with a 24-pole revolvingat 4,150 volts. Oo cycles.*

generator delivering current
weight of the revolving parti floats on

entire

film of a 5tcp-bcaring, in a

manner

the. oil-

similar to that employed in

VHRTICAL FRKQUENCY CHANUER.
vertical
at

set

frequency changer set, with a 1,500-kw
speed, but having a horizontal shaft.

liorisotital.

rionr

II

Sp.'icc

lIclKllt

Weight
Weight of shaft
WeiKbt
of
me-

most pleasing, the

height

In appearance, the
without the direct connected exciter at the top, being almost
Tlie shallow circular base
cNnctly the name as the diameter.
supports the stationary armature of the motor, above which

The
IS placed the generator ariiiaturc, of the same tliamrlcr.
generator armature in turn supports the bracket linlding the
nppcr guide bearing, and above this sets the inagnrt yoke of
The whole forms a perfect cylinder capped by
the exciter.
direct conncctcil exciter, the monotonous appearance of
the casing being broken by the vertical ribs of the "skeleton"
type of armature frames, exposing to view the scclionali/ed,

the

laminated armature cores.
The vertical design simplifies the construction wonderfully.
The rotating clement, comprises a single vertical shaft support-

ft.

5

circle or

in.

loi

sq

17

ft.

II ft. 6 in. without exciter
14 ft. 60 in. with exciter
161;. 000 lbs. (without exciter)

chanical parts
is

running

set

same

COMPARISON OF A VERTICAL FREQUENCY CHANGER SET (NOMINAL
RATING 2,000 KW) Willi HORIZONTAL SET (RATING 1,500 KW».

the Ciirii* steam tiirbo-gcnerator.

new

the

M

ft.
X
or 188

II

ft.

9<|

ft.

1

in.

ft.

6 in.

5,900

lbs.

60,500
9,100

tbs.
lbs.

39,000

lbs.

49,000

lbs.

(total)

I'Vom the above comparison it will be seen that the vertical
set is by far the bcller proportioned of the two and that the
electrical

output

per

pound

When

scl

raling of the vertical set

is

kw

favor

the proportion in

its

much

is

than fur the horizontal

virtually
is

greater
it

2,.i;oo

still

for

the

vertical

considered that the

is

kw

rather

(li.iii

j.ooo

more marked

the new type of frequency changer has
Considerable energy is required to start
a large two-bearing horizontal set, while with the vertical type,
he rotor can be turned by hand as soon as if is floated on its
In practice, the exciter is used to bring ihe masicj) lie.irinK.
In

operation,

several

too,

advantages.

I

chine up I" synchronous speed.
Another point in favor of the
operation

is

the fact

that

there

is

vertical

set

in

comuiercial

no danger of the

l.<arings

January

19.
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armaMoreover,
the relative positions of the armatures of the motor and generator can be changed much more readily in a vertical set
than in a horizontal unit, and this renders it much simpler to

daries of the cell consist of a zinc

make each

From the zinc plate at one side and the carbon plate on the
other, connections are carried to short bolts projecting through
the ends of the tank near the top.
The outer ends of these

wearing

sufficiently to allow the field poles to strike the

ture as there would be in a

set takes

horizontal

machine.

proper share of the load.

its

Primary Battery for Cautery Work.

A

primary battery of large current capacity

is

highly desir-

able in surgical cautery work, since the successful completion

of an operation or even the
continuity

the

of the

life

of a patient

The

current.

electric

may depend upon
difficulty

in

the

past has been to get a primary battery which should be at once

portable and able to supply a sufficient current without polarization or impoverishment of electrolyte during the longest time

that

could possibly be needed for surgical purposes.

it

The primary

battery

shown herewith has been

specially de-

signed to meet the requirements of cautery work and

is

being

placed on the market by the Halsey Electric Generator

Com-

tively.

two

It

cells,

and carbon plate, respecthus be seen that the arrangement consists of
which are connected in series through the shaft which
will

the discs, the motion of revolution preventing the
from becoming polarized.

revolves
plates

bolts pass through short vertical eye-bolts, the threaded ends
of which project upwards and, passing through metal ears attached to the top of the vulcanized rubber cover, serve both

and to form the terminals of the
Wires clamped under the milled nuts supply the current for exploration lamps, physicians' head lamps and similar
purposes.
For cautery use, however, it is usually desired to
to hold the cover in place

battery.

regulate the current, so a small German silver rheostat is attached to the cover, by means of which the physician can bring
his cauten,- to any degree of heat required without danger of

fusing

it.

The

battery

is

carried about empty

;

that

with no solution,

is,

the materials for the electrolyte being contained in small hard

rubber boxes which the physician can carry in his hand bag.
When it is desired to use the battery, all that is necessary is
to remove the cover, fill the tank with water to a certain point,
pour in the contents of the acid bottle and half the contents
of the

bichlorate

commercial

flask.

article

The

sulphuric

acid

which may be purchased

the ordinary
any drug store,

is

at

I to 20 solution will give practically as good results,
no need for caution on the score of accurate strength
of acid purchased.
Having replaced the cover and given the
handle a few turns, an e.m.f. of about four volts is available
at the terminals.
The zinc plates furnished with the cell should
last a surgeon for several years and are easily replaced by new
ones. After each operation the solution is simply thrown out
into the sink and the cell is then put together, wiped off and

and, as a
there

is

replaced in

The

cells

its case.

now

b'Cing

made

like the

one shown

use the solution above described and

tion

than four volts on open circuit and

when

in the illustra-

give a

little

more

short-circuited through

standard ammeter, deliver currents as high as 200 amp.
through the resistance of the connections with a 14 to I solution.
a

As will be seen from the figures given above, the maximum
current capacity of the battery is such that it can easily be
compared
ful

if

in this

and it is doubtsame weight would resist injury

respect with a storage battery

a storage battery of the

;

over any great length of time if subjected to the rates of discharge that the former, owing to its construction, can withstand
without deterioration.

Electric

I'KI.\I.\KV

n.VTTERV lOK C.MTKKV WORK.

pany. of Jersey City, N.

by

g'/2

in.

enclosed

by 15

in.

The

J.

over

cell

shown measures 4^2 in.
15 lb.; or, when

and weighs but

all,

handsome

leather-lined carrying case, it measures
by 16 in. and weighs ig lb.
It can be
charged in less than a minute with a solution of one part sulphurous acid and 14 parts water, together with a little bichromate of soda, all costing but a few cents. It then .supplies
under control of a rheostat any current up to 125 or 150 amp.;
or if
surgeon does not re(|uire a current of this m.ixinuuu
strength, a weaker solution than tliat above specified may be

S5^

in.

in a

by 11^

in.

.-i

for

Saw

Mills.

The Great Southern Lumber Company will install a very exits new mills at Bogalusa, La.
The company controls various properties in different lumber
centers, and the new mill will be, it is said, the largest in the
United States. A new town is being built within the confines
of the old which before had not even a post-office.
The electensive electrical equipment in

trical

equipment

pany, individual

will be furnished

by the General Electric

induction motor drives being used on

Comall

of

motor equipment aggregating some 2,400
hp.
The induction motor has been found particularly serviceThe generating equipable and safe for this class of work.
ment will comprise three units, direct-connected to steam enTwo of these units have 500 kw capacity, while the
gines.
the machines, the total

third unit will be smaller, generating about 300 electrical hp.

used.

The containing
wide,

Motors

g%

in.

vessel

broad and

a

is

11'

j

rubber lank 4JX in.
The cell is divided into

vulcanized

in.

high.

two compartments by means of a glass diaphragm having an
opening for a shaft which carries a zinc disc capable of b.'ing
revolved in one nf iho compartments, and also a similar carbon
disc to revolve in llu- miIut compartment. The extreme boun-

.\11

three luiits

will

be three-phase, revolving-field

type,

riui-

and generating current at a potential of
The power house
2,30(J volts, and a frequency of 60 cycles.
will also contain two direct-connected marine generating sets,
each consisting of a 30-kw generator, driven at 305 r.p.m. by a
These machines will supply
direct-connected vertical engine.
ning at

100

r.p.m.,

ELECTRICAL WORLD

154

direct current at 125 volts for exciting the fields of the gener-

A

complete switchboard will also form a pnrt of the
power plant equipment.

ators.

the largest

power

Vol.

XLIX. No.

3.

units that have ever been used for impulse

The operating head is 1,400 ft., equivalent to a
of 608 lb. per sq. in. The present equipment calls for

wheels.

pres-

sure

three

From the power house the electrical energy will be transmitted to small transformer stations, where the e.m.f. will
be stepped down from 2,300 volts to 440 volts for operating the

6,700-kw, 400-r.p.m., General Electric generators, each of which

motors

fore attempted, but the capacity of the station being in excess
of 36,000 hp is greater than any existing at the present time.

at the individual

The motor connections to
be made by mean': of cables in-

machines.

the tiansfornier stations will

sulated with varnished cambric and laid in unlined steel conduit.

be driven by a Pelton water wheel unit of 12.000 hp ca-

will

Not only

pacity.

are the individual units larger than hereto-

The

only instance approaching this in impulse water wheel
is the plant of the Puget Sound Power Company, at
Electron, Wash., in which are installed four Pelton wheel units,

practice

Direct-Connected Emery Grinder.
The

eraerj-

capacity for the station of 30,000 hp.

grinder shown herewith

tionally well adapted for

motor by which

it

is

its

is claimed to be excepwork, on account of the type of

The motor

driven.

a

is

variable-speed

direct-current machine, the speed changes being obtained with-

out the use of rheostats or controllers.
the use of mechanical

It

is

maximum

each driving a 3,250-kw generator, with a combined

stated that by

speed control instead of electrical,

all

The

units for the Stan-

islaus plant will be of the "double overhung"' construction, char-

power practice. Each unit
two wheels, each overhanging the opposite end
of a heavy shaft which carries the rotor of the generator in the
center.
Some details of construction covering these immense
units will be of interest.
Each wheel proper consists of a
cast-steel annealed disc center to which are attached the buckets,
acteristic of Pelton design for high
will consist of

also of cast steel.

means of turned

will be secured to the center

bolts hydraulically pressed

into

by

reamed

—

a novel point in water wheel construction.
The shaft
be of fluid compressed hollow forged nickel steek 28, ft. in

holes
will

The buckets
steel

Kngth, 20
and i6}4

in. in
in.

diameter

at

at the center

the water wheel

rotor will be designed for a press

where the rotor

fit

is

loicated.

The wheels

journals.

on the shaft

,*and

at 100 tons

The journals one on each side of the generator will
be larger than any heretofore designed for this class of work,
being ibyi in. diameter by 60 in, long. They are of the ring
pressure.

and socket type, water-jacketed and provided with
pressure and gravity feed lubricating system. Also there

oiling, ball

an

oil

will

be

furnished electric thermostats and indicators to give

warning of any excessive

rise in temperature.

The

nozzles will

be of the needle deflecting type, admitting of close regulation

and water economy, and are of cast steel, as are also the gate
valves.
These latter will be of the single-disc type with phosphor-bronze seats ground in place. They will be provided with
roller bearings to relieve the thrust on the stems and will be
actuated through gearing by means of small Pelton motors. Ai
located the main pilot control, by means
the switchboard will
of which the operation of gates, nozzles and needles may be
under the innnediate control of the station attendant, small
motors and direct-acting plungers being employed for this purpose.
All pressure parts on these units are to be subject to a
cold water test of 1,200 lb. per sq. in. in the shops before

W

shipment.

This contract is under llie direct supervision of the engineerfii m
of Sanderson & Porter, New York, the complete hydraulic equipment being furnished by the Pelton Water Wheel
Company, of San Francisco, and the electrical apparatus by the
ing

IPIKKI l-( 0.\.VK(TKI)

'..jTiKii

111

Mmrt-circuit by emery particles

ing the handle wheel

moves

General Electric Company.

K.MKKV C.IIIMIIH
is

Turn-

removed.

and out a certain jjlungcr in
one of the pole piccci. and thus any conceivable speed throughgrinder is
out an exceptionally «idc range is ohlaiiicd.
'I lie
entirely sclf-conlaincd
It is mad" by the Slow Manufacturing

Anderson Electric Time Switch.

in

Company. liinghamton, N. Y.

Power on the

The electric time switch manufaclured by .Mbcrt & J. M.
.\ndcrson Manufacturing Comiuiny, of Boston, Mass., is, so far
as outward appear;mce and ntethod of operation are coiu-ernod,
The switching and propelling
alrc.idy familiar to our readers.
mechanism, however, arc not

Stanislaus.

t.iils

The

Stanislaux

l*"leclric

Power Company, through

its

work-

ing corporalinn, the Union Construction Coni()any, has just
closed a contract for an electric power transmission scheme of
extreme importance to California imlustric'i. The silc of the

proposed plant

Angch Camp,
tirin

of the

is

at

Cal.,

Vallecilo on ihr Stanislaus River, near
and the scheme conlnnplalr.. ihe ullliza-

waters of the river, (ransniilling Ihe energy elec-

San Francisco, and incidentally lapping the .Southern
Mines and the upper San Joa(|uni Valley. From a liydraulic

trically to

standpoint the proposition

is

of particular interest as

it

involves

will

shown

in

doubtless
Fig.

he of

2 consists of

so,

and

iiUcrcst,

a description of these de-

The switch

niechanisin

two pivoted arms carrying lam-

inated contacts and arcing contacts after the fashion of approved circuit-breaker construction. These arms arc separated
by a toggle motion, the central joint of which is thrust upward
When thrust
and downward by the propelling mechanism.
downward the toggle motion is dead-centered and it is impossible to force the lamin.T from their contact seats without exThe conc-rliiig prcssine suflicirnt to destroy the mechanism.
separate
tact mechanism is hr>usrd in a slate enclosure in
,1

compartment of the box and

i-.

fire

pnmf

l'",uli

nf the Iiuvcr

January

19,
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or entering contacts is separated from the jaws of tlie switch
a distance of over an inch when the switch is open. The circuit
is opened horizontally instead of vertically, thereby minimizing
An inspection of Fig. 2,
the chance of maintaining an arc.

which shnwi; the switch both

in the

open and closed positions,

15s

from being driven, and instead of contributing energy to the
propelling mechanism it receives energj' therefrom. Connected
to the mechanism in this way the clock is really more certain
of running than if propelled by its own unaided main spring.
The shaft on the last gear on the train running to the clock
shaft within
is hollow, and both the hollow shaft and the solid
any
desired pocan
be
set
to
which
dogs
trip
with
are equipped
sition in relation to the gear.

FIG.

I.

— TIME

FIG. 3.

SWITCH.

—VIEW

To

facilitate this setting the

gear

OF SWITCH MECH.\NISM.

the 24 hours of the day divided into quarters,
order that the daylight and darkness hours may be distinguished, the gear is enameled black on half of its face.

marked with

makes it evident that if the center joint in the toggle is forced
upward and downward with precision, certainty is secured, and
for this purpose the propelling mechanism is provided.
This mechanism, which is shown in Fig. 3, consists of a
heavy spiral spring, equipped with two trains of gears. One

is

of the spindles of one of these trains is equipped with a crank
and connecting rod. the connecting rod being utilized to force

action

switch up or down.
A flyer on this train
engages with an escapement that permits the crank to make a
The reverse view of the propelling
half revolution at a time.

escapement and permit a small portion of this half revolution
The clock itself, a moment later, tilts the escapeto be made.

the toggle

of the

— .--Uiun

iil'lN

this crank,

flyer

H(.

mechanism shows

J.

necting rod of this crank has

.\.N'r.

nf

driving

it

and escapement.

a slotted joint witli the

will be seen that the

.LUythinv;

i<

rather

the back of the propelling mechanism are
by the two hands on the front, and either cam when in

The two cams on
set

The

will

first

1

The contoggle so

have some momentum before they are called
upon to do any work, thus rendering the action more certain.
The second Irain of gears passes to the clock and is geared into
Should this train of gears be released
the mechanism thereof.
This feature is of
the mechanism would al once run .down.
instead

in

CLO.SEU.

that the parts can

great value, because

and

to

duty of the clock
restrain

something

cause the mechanism to make a half revolution.
cams as they revolve is to tilt the

action of these

IG. 4.

— REVERSE VIKW

OK rKOI'El.l.ING

luent back completing the half revolution.
is

interfered with, the crank will

fail

MECHANISM.
If,

however, the

flyer

to act until the obstruc-

This fact is taken advantage of by gearing
second wheel carrying a suitable hand and
cam. This second wheel revolves once in seven days, and on
.Mi\ one of these days can be set to interfere with the motion
of tile flyer, thereby preventing the switch from operating during
For convenience this wheel is naturally graduated
that day.
tion

is

to the

removed.

mechanism

to the days of the

a

week.

:
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NEW YORK TELEPHONE—

During the year just closed
the net gain in the territory of the two Bell telephone companies,
which embraces a radius of about 35 miles from New York City
Hall, was 67,000 telephones, nearly 200 a day.
Some conception of the size of the New York telephone system may be
gained from the following

January

l,

statistics,

1907

:

which arc approximately

Number

of telephones in service

New ^'l)rk TeleJersey Telephone Company, .^89,000; number of buildings owned and occupied \/y
telephone companies, 60; number of new buildings in course of
construction, 6; number of square feet of office space occupied
by telephone companies, 1,094,500; number of central offices.
182; total number of employes, 17,000; average number of people
Comparison with foreign cities shows that
per telephone, 14.
New York has more telephones than London and the ten largest
not only more than Paris, but
cities of Great Britain combined
more than all France, Belgium, Holland and Switzerland combined; more telephones than the twenty largrst cities in Cicrmany contain A large proportion of the gain this year is due to
Six new exthe large nimibcr of installations in residences.
changes have l»ccn installed in New York city during the year
Rector, Trcmont, Worth, Beckman, Sluyvcsanl and Audubon
One of the striking evidences of the telephone development is
and under contract in combined
phone Company and New York

territories of

& New

;

—

shown by
pageii

the telqilione directory, which

is

now

a

iKHik of 7.?H

and weighs three pounds.

ELECTRICAL CEMENT WORKS.— Electrical
cement making machinery

most modern cement mills in
for power and cement
making, will be built by a single concern, the AUis-Chalmers
Company, one of whose hydraulic turbines will furnish power
the

IX TRADE. Returns were irregular because
of the erratic weather, unseasonably high temperature restricting sales of heavy-weight wearing apparel at some points,
while business is most satisfactory in colder sections. Freight
blockades were relieved to some extent b\ open weather and
special efforts by officials, but there is still much complaint
of tardy deliveries. In wholesale and jobbing trade, spring
season activity is not marked as yet but it is to be noted that
a number of lines of cotton goods have been advanced, that
Eastern shoe manufacturing centres are filled with buyers
looking around, and that shipments of goods on orders are
being called for. The Western centres also report rather inore
buying from country merchants, and some liberal purchases of
agricultural implements.
In industrial lines, previous activity
continues without change. Some few lines of iron and steel,
notably structural shapes, and cast-iron pipe are in less request, but other finished lines are active, and the market as a
whole is strong. The open winter allows of great activity
in building, but there is not the unanimity as to the predictions
of record-breaking construction noted a year ago. The money
situation is easier in a few centres, notably the Southwest.
where the banks are reported well supplied with money but
collections in the Northwest are affected by backward grain
movement. Bradstreets' reports 283 failures in the United
States during the week, against 185 for the previous week,
and 286 for the corresponding week of 1906. The Middle
States had 75, New England 36, Southern 85, Western 56.
Northwestern 16. Pacific 13, and Territories 2: Canada had
24 against 16 for the preceding week. The international copper markets were strong throughout the week. No business
under 25 cents a pound for all deliveries was effected for
domestic producers for home or foreign account. Lake is quoted
at 24J/i cents, electrolytic 24J4 and casting stock at 24.

correct, for

3.

lor the equipment of one of the

Intelligence,

—

THE WEEK

XLIX, No.

and Commercial News

Industrial
Commercial

Vol.

country.

The machinery, both

to operate generators,

a full
kilns,

which, in turn, will supply current for

complement of motors, direct coupled to the crushers,
rolls, screens, etc., which are used in the process of

cement manufacture.

In addition to the original orders for
Allis-Chalmers generators, the Washington Portland Cement
Company has lately purchased two more alternating current
generators, one of 250-kw and the other of 350-kw capacity,
respectively.

CANADIAN GENERAL ELECTRIC— An
Toronto Globe

reveals

item from the
the
industrial activity of Canada
present growing time in Canada is

"An indication of the
the fact that all industrial establishments are crowded to their
utmost capacity, largely due to the great activity in railroad
building, the development of our natural resources, and the
great increase in population by immigration.
The Canadian
General Electric Company and the Canada I'oundry Company,
in anticipation of this industrial awakening, which they foresaw,
only recently completed extensive additions to their plants at
Peterborough and Davenport, and are now again building large
adduional shops at each of these places. That their foresight
was warranted is evidenced from the fact that one of tlu- directors of the company has stated that the week ending December
15 was the banner week in the company's history, as contracts
for upwards of $900,000 of miscellaneous machinery and supplies were secured during that week.
This vast aggregate consisted of locomotives, steam shovels, bridges, large electric generators and electric railway motors, etc.. to be shipped when
completed to nearly every section of the Dominion."

TREGONING

COMPANY.—

ELECTRIC
The Cleveland
Plain Dealer has the following item as to a new electrical concern ".•\nother important industry is about to be added to the
diversified manufacturing trade of Cleveland by the Tregoning
Electric Manufacturing Company, which was recently organized
by Clevelanders, .ind incorporated under the laws of Ohio.
This company, which is now installing a plant at 224 High
:

Avenue,

manufacture practically all electric lighting
which porcelain enters, such as switches, rosettes,

S. E., will

specialties into

It is said that fully q8 per
terminals, fuse blocks, plugs, etc
all such goods now sold are manufactured in the East,

cent of

notwithstanding the tremendous demand for them throughout
The Cleveland people who are behind the new enthe West.
believe that the field offers exceptional opportunities
proposition.
W. C. Tregoning, of New York,
who has been named as president and general manager of the
new' company, has a national reputation as an inventor, deMr.
signer and manufacturer of electric lighting specialties.
Tregoning was. until recently, connected with the Manhattan
terprise

as

a business

F.Iectric

Company

RIVER

of

New

York."

POWER— The

Kern River Power Plant No.
Los Angeles Edison Electric Company, is to Iiave the
gate valves on the 28-inch water gates controlling the hydroelectric equipment there, operated by Allis-Chalmers vertical
The Kern River jilants ami transsh.ift motors and gearing.
mission lines are well known examples of the Western type
of power plant, feeding a fio.ooo-volt transmission line from a
25.000 lip station over a distance of \2$ niili-s to Los Angeles.
KI-IRN

1,

of. the

FRI'INCII AfJICNCY— .\Ir. Alberto II. Bernliard, 25 Avenue
la (iare, Menlone. .Mpcs M.iritimes. I''raiue. makes a s|K,-oially
01 .American electrical malerial, especially novelties, and would
like |o receive catalogues, literature and prices from American
'l"he current
iii.iiiufacturers seeking to do business in I''rance
rmployed in that region is 50-cycle allrrii.iting. l.^S-voll singlcpliase for ligliliiig. and 2!o-voll lliree-pli.ise for power.
de

drive

for

one means by which advanlage is
methods.
The (lerman- American

is

obtained over the older
Portland Cement Company, of I^i Salle, 111,, whose pl.int,
among the best in the coimlry. is already equipped with AIlisChalmers cement making machinery, has lately purchased an
800-kw Allid-Chalmers allcrnatinR current generator and a 35kw induction motor generator set, for use in exteiiditig its
The Washington Portland
system of electrical equipment.
Cement Company, of Raker. Wash., some lime ago lei contracts

WESTINCIIOl'SE TURBINES -During

December

the

Westingliou'e Machine Company received fiflnu orders for a
total of iwenty-four steam turbines having an aggregate capacity
This was the largest montir-- bii-.iiu-.s in the
of 101.650 hp
history of the roinpany.

;

Jani'arv
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LARGE REPAIR PLANT.— The

dence Intcrurban Electric Railway Company proposes to build
a line connecting the two cities.
The specifications call for
$774,000 for power stations and equipment, $650,000 for rolling
stock, $248,140 for 8,203 tons of steel rails, and large sums for
bridge and trestle work, including $55,570 in the city of Boston.
The company has a Massachusetts charter and now awaits the
The plan is
permission of the State Railroad Commission.
promoted by the Gaston-Shaw-Stone & Webster interests.

Interborough-.Metropoli-

Company has made application to the city authorities to
close Ninth Avenue above 218th Street, and also to close the
cross streets in this section so tliat it may erect a $2,000,000
tan

repair plant, with a frontage on the United States Ship Canal.
The company has already acquired title to the private property
it needs within the territory marked out, but to get the pier
privileges of three city streets and also a clear site on which

STURTEVANT ORDERS.—Among

it has planned to have the city
Ninth Avenue which has already been opened,

to build without street division,

close a portion of
at

the

same time asking

that a portion

of 218th

ELECTRIC

Street also

CAR LIGHTING.— Col.

John

and Russell

THE WEEK

T.

week

action

regard to some

:

a pound.
The General Electric Company so far has
made no purchases above 20c. a pound, due to the fact that it
acquired a large tonnage of copper at much lower prices than
now prevail. Copper is still being delivered to the company as
low as l8c. a poimd. The General Electric Company consumes
in the neighborhood of 60,000,000 pounds of copper a year. The
mines controlled by the company furnish about 20,000.000 pounds
The General Electric is not seeking to acquire any
a year.
Lake Superior copper properties, as reported."
WIRELESS FOR HELPLESS.— The New York & Porto
Rico Steamship Company has decided to have the SS. Ponce,
2S/4c.

WALL STREET.—Toward

IN

in

the

courts

against

American Diet. Tel
American Locomotive
American Locomotive pfd
American Tel. ft Cable
American Tel & Tel
Brooklyn Rapid Transit
Electric Boat
Electric Boat nfd

16%
43Vs

General Electric
Mass. Elec. Ry
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81%
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Jan
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Mass. Elec.
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Mexican Telephone
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Jan.

1
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80
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Bleo. Storage Battery

Jan.
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87

8>*
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Phila. Electric
Phila. Rapid Trana
Phila. TracUon
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Elec Storage Battery pfd

CHICAGO
Jan. 8

OhiciKO City By
Ohicauo Kdhon
Ohioago SutMvay
Ohicai<o Tel

and Portland. Ore.,

Provi-

Interborougb Met. Com.
Interborough Met. pfd..
Macbay Cos
Mackay ob. pfd
Marcon' Tel
Metropolitan St. Ry.
N. Y. & N. J. Tel
Western Union Tel
Westinghouee com
Westingbouse pid

.W
73

Jan. s

American Railways
Elec. Co. of Americi

;

&

Hudson R.ver Tel

Jan. 1&

s

160

BOSTON
American Tel fc Tel
Cumberland Telephone
Edison Elec. Ilium

;

Boston

Jan,

3a>4

86

:

LARGE TROLLEY F-:QUIPMENT.— The

Iron

the

Pacific,

General Electric

739:i

Electrio Vehicle
Electiic Vehicle pfd

Williams Con-

have contracted to do all the electrical work for a 800,000barrcl cement plant to he located on the outskirts of Montreal,
Canada, for the Fordwick Company. The works will use about
2,500 hp capacity of electric motors, and will take electrical
energy from the Shawinigan power plant, 80 miles from MonThe property of the Fordwick Co. is about two miles
treal.
in length by 600 feet in width, along the St. I^wrence River.
Provision will be ma<lc for storing, adjacent to the works, 40,000 tons of coal.

Missouri

I5'<

I09^t

.Jan 8

New York

the

NEW YORK
(

Rico.

CO., of

the

dull after a sharp decline,

Jan. 8 Jau li
o
Allis-Chalmers Co. pfd

in

RARSTOW &

was

the stock market

AUis-Chalmers

struction Company, of Corinth. Miss., has recently placed orders
with the Crocker-Wheeler Company, of Ampere, N. J., for the
following electrical equipment
One 300-kvv engine-type, alternating-current generator, three-phase, 2,300 volts, 200 r.p.m.
one 200-kw, engine type, direct-current generator, 60-volt one
loo-kw, direct-current generator, 600 volts, and two loo-kw,
three-phase transformers; one 300-hp, 2,300-r.p.m. induction
motor; one 150-kw, 550-voIt, 600-r.p.m. induction motor. This
equipment is to furnish power for the Corinth it Shiloh Electric
Railway.
S.

Md.

Britain, Conn.

ing considerable liquidation, .\bout half of the list, however,
closed at quotations lower than those of the week previous.
There was little outside interest in the market. Following
are the closing quotations of January 15:

a disabled condition at the mercies of the sea
for seven days, finally being towed into Bermuda, equipped
with wireless telegraph on her return to New York.
It has
arranged to have the wireless system installed also on the SS.
San Juan. The DeForest system will be used. The New York
& Porto Rico Steamship Company's SS. Carolina and Coamo
have been equipped with the DeForest system for the past two
years, and keep in continuous communication between New

W.

New

Mountain and the Wabash roads, the objects being to declare
illegal the combination which exists among the principal corporations of the so-called Gould railroad system. The effect
of this was seen in a drop on the part of Missouri Pacific.
In the list of electric securities there was a stronger tone,
and prices in most cases are up. General Electric and Westinghouse, however, were the exceptions and declined 3^ and
General Electric dropped to ISS'A dur4 points respectively.
ing the week, but rallied and closed at 1565^. The highest
point reached was 160314. General Electric "rights" dropped
one point, from 12 to 11. New York & New Jersey Telephone rights are selling at 4 and 4^. the closing quotation
being 4?^. Curb securities were reasonably firm, notwithstand-

recent rumors on the subject of copper purchased, the IVall
Street Journal says
"There is no truth in the statement that
the General Electric Company has purchased Lake Copper at

ELECTRIC RAILWAY EQUIPMENT —The

Co.,

I

the current year.

York and Porto

Manufacturing

Hagerty

;

end of
due
to the unexpected news of a new large stock and bond issue
by the Pennsylvania Railroad Company. The revelations regarding L'nion Pacific's stock interests in other systems and
he possibility of adverse action by the government based
thereon, also tended to restrict speculative activity, though the
market apparently had support at the concessions and displayed a rather good undertone. Another incident was the
announcement that the attorney-general of Missouri has taken
the

e.xtensive additions to the large plant of the Bliss Electric

which drifted

& Erwin

Mass.

Baltimore.

financial InielUgence.

Car Lighting Company in Milwaukee will be completed February I, which will afford ample facilities for the manufacture
and prompt delivery of electric car lighting and train lighting
equipment batteries and supplies, to meet the demand during

GENERAL ELECTRIC COPPER.—With

Co., Jersey City,

;

Dickenson, who for the past several years has been connected
with railway train lighting, has accepted the position of vicepresident of the Bliss Electric Car Lighting Company, of Milwaukee. His headquarters will be in New York at the new
offices of the Bliss Company in the Night St. Day Bank Building. Fifth Avenue and 44th Street.
The Chicago offices will be
in the Jvlonadnock Building, and Mr. \V. M. Lalor will be in
charge of the Chicago office as assistant geenral sales manager.

The

recent orders received
Mass., for elec-

by the B. F. Sturtevant Company, of Boston,
tric propeller fans may be enumerated Swift &
N. J. Alexander Department Store, Boston,
Bros.. Peoria. 111.; Wallace, Stebbins & Sons.

be closed. The other streets the company wishes to use have
never been opened, but if the railroad authorities succeed in
getting the city to give up the streets asked for it will give
the Metropolitan and Interborough railway combination a clear
tract of land from 216th Street on the south to the Ship Canal
on the north, and extending from Broadway on the west to
the Ship Canal on the east.

BLISS

157

.

180

Oo

Metropolitan E\ev
*Ex-ilividond

com

28

Jan. 8 Jan. 16

Jan. 16

National Carbon
National Carbon pfd
41)< Union Traction
Union Traction pfd

80

160

|

117

6X...

22

GREAT TR.VVEL EARNINGS.— It

is

reported

authorita-

Manhattan Railway Company earnings are now
the largest in its history, the temporary loss occasioned

tively that the

up to
by the opening of the Subway having
ihrough the natural growth of travel.
Intcrborough-Mctropolitan Company for
applicable to dividends upon Manhattan
against dividends of $3,864,000, or 13.04
outstanding.

recovered
of the
the past year directly

been

fully

The earnings

stock were $7,200,657,
per cent on the stock
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BELL TELEPHOXE XOTES.— It

is

stated that a revision

of the terms upon which the American Telephone & Telegraph
Co. sold its $100,000,000 convertible 4s has reduced the price
to the s>iidicate from 94^/2 to 91. a difference of $3,500,000 in
the entire issue. This, it was arranged, should be taken from
the par value of the $25,000,000 5 per cent 3-year notes which
the banking syndicate agreed to take from the company. This
amounts to 1+ points on the notes, and the bankers are said to
have received two points commission in addition, so that the
company is paying about 11 per cent for its 3-year loan. Advices from Boston say: "Almost every bond house in Boston
has been selling American Telephone notes to its customers for
the past few days at prices ranging from 97 to 97J4. with the
majority of transactions around 97^^. The price paid by the
'junior" buyers for blocks of the notes varied in proportion
to the amount taken.
Subscribers for $1,000,000 paid about 96.
while those who took $500,000 paid 96J/2, with prices for smaller
amounts ranging up to 96^. A director of the American Telephone Co. states that the $50,000,000 expended by the company
in 1906 has gone into the development of the business in almost
every nook and corner of the United States. The same high
pressure demands, incident to the widespread prosperity of
the country, which have manifested themselves in the railroad
world in the breaking down of time schedules and congestion
of freight traffic, have also obtained in the telephcne industry.
The American Telephone Co. through its large supply of instruments and equipment was able to meet demands until the rush
of new installations finally broke through its reserves in September last. It is also officially admitted that if the 1907 growth
i> equal to that of 1906 the proceeds of the $100,000,000 convertible bonds will finance the expansion only of the succeeding twelve months. In this event it is possible that the company
will not exercise its option of calling at 102 the $25,000,000
3-year notes which may be allowed to run to maturity and then
funded in some permanent form.

DIVIDENDS.— Directors of the Electric Bond & Share Co.
have declared the regular quarterly dividend of I "4 per cent on
the preferred stock, payable February i.
Directors of the
Electric Co. of America have declared the regular semi-annuHJ
dividend of 3'A per cent, payable January 31. Directors of the
Michigan State Telephone Co. have declared a regular quarterly liiv'niend of
'A per cent on the preferred stock, payable
February 1. Directors of the East St. Louis & Suburban Co.
have declared a regular quarterly dividend of 1% per cent upon
the preferred stock, payable February i. The directors of tlu'
Columbus, O.. Railway Co. have declared the regular quarterly
l

dividend of i!4 per cent on the preferred stock. payal)le I'ebruary i.
Directors of the Internationa! Steam Pump Company have declared the regular quarterly dividend of '-< per
cent on the preferred stock, payable February i.
Directors of
the .\merican Graphaphone Co. have declared the regular quarterly dividend of Ij4 per cent on the preferred stock, payable
February 15. The Automatic Electric Co.. of Chicago, has declared the regular quarterly dividend of 2 per cent nn the
$5,000,000 capital stock.
This is the seventeenth dividend and
represents total disbursements of over $i,.!;oo,ooo to slockhuldcrs.
Directors of the Grand Rapids Railway Co. have declared
the regular quarterly dividend of 1% per cent on the preferred
stock, payable February i.
Directors of the American District
Telegraph Co. Cof New Jersey) have declared the regular
quarterly dividend of i per cent, payable January 22. Directors
of the Milwaukee I-^Iectric Railway & Light Co. have declared
(he regular f|uarlerly dividend of i|/i per cent on the preferreil
stock, pavaldc January 31.
i

LVDKI'ENDKNT TELRI'HONF. FUNDS-At

the

re.eni

meeting of the officers and executive committee of the International Independent Telephone Association President llogr
made a statement in which he said that the progress of tlie
independent telephones hai been so marked that it is necessary
to make some arrangements to provirle sufficient additional
funds lo carry on the dcvelopini-nls already undertaken. Con
cerning the possibility of an uhimatc consolidation of the va
rious independent companies into one extensive and concrete
organizatinti .Mr. Mogc rjrclarcd a movement of this kind en
fircly unlikely at this time.
He expressed himself in favor nf
a continiianrr of the present harmonious relations between the
various independent exchanges atul long distance companies.
At present there arc over 7.000 indeprnrjent companies in the
United States. npernlinK in approximately 12,000 cities and
towns, with, it is claimed but not proved, about ,1,500.000 tele-

phones.
property.

XLIX, No.

Vol.

There is approximately $350,000,000 invested
Although the movement in Canada is only

3.

in

this

started,

Mr. Hoge says over 15,000 telephones have already been inThis is a growth of over lOO per cent in the past year.
He estimates that next year the growth u ill be over 200 per
stalled.

cent.

BOSTON ELEVATED.— The annual report of the Boston
Elevated Railway for the year ended September 30 shows gross
earnings of $13,527,185 and a surplus over all charges of $851,The
779, of which $798,000 went in a 6 per cent dividend.
passengers were 262,267.240. The company paid in taxes about
12 per cent of' its gross income.
The company has made arrangements to increase its power supply by the construction of
two gas engine plants, supplying 1,675 kw, by the installation
of a turbine generator rated at 2,000 kw, and by the purchase
of about 3.600 kw, making a total of upward of 7,275 kw, an
increase of about 20 per cent. Forty-five "easy access" elevated
cars, and one hundred and fifty "easy access" semi-convertible
surface cars, seating fifty-two persons each, have been bought.
There was spent $737,354 in renewals and repairs of surface
tracks, exceeding the amount spent the previous year by $114,The company con504, and the year before that by $283,683.
trols 441.4 miles of surface track, an increase of 9.4 miles, and
sixteen miles of elevated track, making a total of 457.4
miles of track.

owns

BALTIMORE EARXIXGS— The

United Railways

Company, of Baltimore, reports gross earnings
year ended December 31, as follows:
tric

&

1906
Jan.
April

I

July

I

Oct.

I

I

to Mar. ji
to June 30
to Sept. 30
to Dec. 31

Total

1905
$i,---l.5i9

$1,411.90.!
1,687.621

,799,146
1.681,150

1,572,820
,630.549
1.548.810

$6,579,820

$6,023,698

1

for year

Electhe

for

1

This shows an increase in gross earnings for the year of
The United Railways Company has spent con9.23 per cent.
siderable money on the improvement of its property and a
considerable amount is yet to be spent, for a new power
house, the cost of which has been provided for out ot the
surplus earnings of the company.

ELECTRKTI^' IX

MANILA—J.

G.

White & Company

have now the complete figures for the year for the Manila
The gross earnings were
Electric Railroad & Light Company.
The lighting department alone
$909,080 and the net $444,457.
showed gross receipts of $379,500 and $198,400 net. For the

month of December

all

and net of $43,067.

it

year.

dcpartnu?nts showed a gross of $85,300
being the most profitable month of the

As operating managers

of the property.

J.

G.

White

&

have been working steadily for the attainment
of the highest operating efficiency. Probably the most important
move in this policy has been the replacing of the old plant of
La Elcctricista Company by up-to-date service from the new
sleam turbo-electric plant which supplies power for general
commercial purposes as well as for the street railway.

Company.

Inc..

NATIONAL STEEL & WIRE.— Messrs. Homer Wise and
Harold Nathan have been appointed ancillary receivers for the
National Sleel & Wire Co. The liabilities of the company arc
estimated at $2.,soo.ooo. The assets consist of claims of $2,500.000, of which $T.(,oo.ooo is a claim against the National Wire
The capital stock of the
Corporation of New Haven, Conn.
National Sleel & Wire Co., which was the holding company
of the National Wire Corporation, is $10,000,000.

CINCINNATI DEVELOPMENTS.— The

Inlerurb.ui

Rail-

way & Terminal Comp.iny, owning

three interurban lines, and
the inlenirb.in teniiinal depnl in Cincinnati, will m;ike some
.\l present there is $2,500,000 slock and
imporl.int extensions.
Tlu' bond issue is to be reduced to
a like amount of bonds.
$l.f)5o.fxio. ;ind in lieu of llir bonds retired a preferred stock
will be issued.

CU.VIHERLANl)

rh.l.l'.PIlOMI'. -Directors of the CumberTclephfuu' it Telegraph C(imp;iny have voted to issue
$3..1oo,fK)o additional stock to stockholders of record January 15,
payable in four installments on the first ilay of I'cbruary, .\pril,
Jidy and October.

land

WIRE

OF AM.—

it TKLI'.PMONF, CO.
At a meeling of the
stockholders and directors of this ronipany held on J.inuary 8
at Rome, N. V'.. the following officers were elected: Oliver
Shiras. president; !". M. Potter. Jr., vice-president: S. C.
Ilriiighton. vicc-presidenl
II, T. D.vett, secretary and treasurer.
;

Jaxl-arv

ig.
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GENERAL NEWS.
HL'XTS\ ILLE. ALA.— The entire plant of the Huntsville Railway.
Light & Power Company has been closed down, owing to the caving
in of the concrete foundation of the largest engine.

— The

HISEKE. ARIZ.

International Gas & Light Company
paring to install an electric light plant in this place, for which
recently granted a franchise.
E. F. Gressler is manager.

GREENWOOD, ARK. — Ben
light

electric

Eyle

has

secured

franchise

a

pre-

is

was

it

Martin.

B.

Jr..

of

Little

Rock,

to

is

construct an electric light plant at Russellville,

—

COMPTOX, CAL. It is reported that bids will be received until Feb.
19 by the Board of Trustees for a franchise for poles, wires and other
apparatus and for furnishing electrical energy for lighting, heating and
power purposes.

\\'alter

C.

Burmahlin

Trustees
ing a franchise to the Southwestern
a

telephone,

telegraph,

Home

electric

an ordinance grantTelephone Company, to conpassed

light,

heat

power

and

line

in

HUNTIXGTOX BEACH. CAL.— George and A. L. Reynolds have
patented a wave motor for generating electricity from the waves
of the ocean, and engineers are preparing for the installation of a small
at

this

place.

LOS AXGELES. CAL. — The

City Trustees have decided to make an
important extension of the municipal electric line for the accommodation
of a large section of Arlington Heights.

—

LOS AX'GELES, CAL. Application has been made by the Pacific
Light & Power Company for a franchise to extend its lines to furnish electricity for lighting and power on every road in thp county
where its wires have not been strung, and excepting incorporated
towns.
The franchise is to be offered for sale.

—

REDDIXG, CAL. The Northern California Power Company, which
already has three power plants in this country, and has commenced work
on a fourth, which will have a greater capacity than the three combined.
The new plant will be erected on Battle Creek, below Volta, and will
have a capacity of 1 2.000 horsepower, which is 2.500 horsepower more
than the other three combined. Work has commenced on the construction
of the plant.

REDLAXDS, CAL. — The City
Home Gas & Electric Company.

Council has granted a franchise

to

the

SAWTELLE, CAL.— Owing

to the increase in building and population
and surrounding sections the Edison Gas & Electric Company
will shortly erect a power house in Sawtelle.
Crescent Bay plants have
hitherto supplied the city, but the demand bas exceeded their capacity,
and a plant in the city is demanded.

—

DAXnURY, CONN.— The Danbury & Bethel Electric Light & Gas
Company is going to remodel its present plant completely and install 400
kw additional capacity. This will include a complete additional steam
plant, building, coal storage, and electrical apparatus. W. S. Barstow &
Xew York and

Portland, Ore., are the engineers and will supervise
the installation of the work.

—

NEW HAVEX,

COXN. The Consolidated Railway Company has petiGeneral .Assembly, asking for an amendment to its charter
power to construct and operate lines in New Hiiven. Xorwich,
New London, Middlctown, Wallingford, and also from the terminus of the
Blue Hills line of the company in the town of Bloomfield.
the

it

ROCKVILLE. COXN.— The

Council

City

on

Jan.

7

adopted

the

recommended by Mayor George Forster, instructing the corporation counsel to make application for an amendment to the city's
charter, empowering the city to engage in the making and distribution
of gas and electricity for lighting and commercial purposes.
resolution

UXIONVILLE. COXX.— The Union

Light & Powe,- Company has filed a petition asking the incoming Legislature for an amendment to its charter which will enable it to extend its business to .Avon,
Canton, Burlington, with the same rights and privileges as granted
in its original charter within the town of Farmington.
Electric

WASMIXGTON. D. C.^BIds will be received at the Navy Department.
Washington, D. C, until Jan. 29, to furnish at the navy yards, etc..
Portsmouth. N. H.: Boston, Mass.; Newport. R. L; Xew York. N. Y.;
League Island, Pa.; .Annapolis, Md. Washington, D. C. and Norfolk.
Va., a quantity of naval supplies, as follows: Schedule .^59
Generator.
bar steel. Schedule 360 Motor, wires, and cables, vitrified conduit, panel
board, poles and fittings, electrical supplies, etc. Schedule 36J
Electrical
;

—

—
—

received by

be

will

Trustees

the

for

and improvement bonds (B. F. Dillon, chairman) until
Feb. 4, for furnishing material and erecting at the city electric light
station one chimney 10 feet internal diameter and 125 feet high.
For
specifications and other information apply to R. X. Ellis, superintendent.

ARLINGTON, GA. — Bids

will be

Mayor

received until Feb. 5 by the
electric light bonds.

and Council for $23,000 water works and
McNeil is clerk Town CounciL

—A

city is

bond ordinance providing
before the Council. Of

now

J.

O.

$1,000,000 general

for

sum named

the

a large
portion will be used for the erection of a municipal lighting plant if tlie
issue is successfully pushed through.
The question if put to a vote
will

come up during the present year

PELH.AM, GA. — The Mayor

as provided by the ordinance framed.

writes

that

sewerage system and electric light plant
Jaudon. of Thomasville, is engineer.

ROME, GA. — The

directors of

will

the

propos:d

Rome Railway &

the

works,

water

H.

cost about $40,000.

J.

Company

Liglit

have authorized the issue of $500,000 bonds, of which $300,000 will be
used to retire the bonds of the City Electric Railway, whose properties
the present company took over, and $200,000 is to be devoted to improvements of the electric line equipment of the light and power plants.
The company will first build an electric line from Lindale to Boozeville,
a distance of one mile.
The company has announced a reduction in the
price of electricity from seven to six cents per kw-hour.

OX BOW, IDAHO.—H. E. Talbot and George Hodgeson, of New
York, N. Y., have secured the contract for installing a temporary power
plant for the Western Power Company at Ox Bow on the Fayette River.
BLOOMIXGTOX, ILL.—At
the

a meeting of the City Council held recently
ordinance was passed providing for the remodeling of the electric

light plant.

CAIRO, ILL.
to the

Home

—

The Cairo Telephone Company has changed
Telephone Company of Cairo.

CHICAGO,

ILL.

its

— The

Vacuum

Company

Heating

Electric

ILL.

—The

Company

Peoples Mutual Telephone

from $10,000

capital stock

name

has

in-

—

ILL.

has

in-

to $15,000.

PEC)RIA, ILL. The Peoria Gas & Electric Company
an expenditure of $1,000,000 in enlarging and improving

JOSEPH,

its

stock from $50,000 to $100,000.

its capital

HILLSBORO,
creased

ST.

DEX\'ER, COLO. A franchise has been granted by the Town Council
of Cherelyn to the Milner Electric Company for an electric railway which
will connect Denver with Roxburg Park, and eventually with Platte Canon.
C. E. Wantland is interested in the enterprise.

tioned
giving

Bruce is reported interested
an electric light plant in this place.

the water works

creased

in Sawtelle

Co.. of

in the establishment of

ATL.-VNTA, GA.

city clerk.

have

Elsinore.

plant

DE FUXIAK SPRIXGS, FLA.— Malcolm

bonds by the

ELSINORE. CAL. — The

struct

is

Rogers. Paymaster-General, U. S. A.

B.

E.

JACKSOXVILLE, FLA.— Bids
an

fnr

plant.

RUSSELLVILLE. ARK.— T.

tape, wire, mica, vulcanized fiber, current taps, vitrined conduit, etc. Applications for proposals should designate the schedules desired by number.

contemplating

is

its

system.

— The

telephone system in this place has been purchased by L. C. Schwcrdtferger, of Lincoln.

ENGLISH, IX D. — The

municipal

EVAXSVILLE. IND.— Mayor
sage,

and

recommends
that a

by the town

W. Boehme,

John

in

the establishment of a municipal gas

fund be started

HYMERA.

built

IND.

at

once for

has

been

five

years

plant

lighting

electric

company. The plant was
ago and has not proven a success.
sold to a private

his

and

annual meselectric plant,

this purpose.

—The

Village Trustees have granted
the Jasonville Electric Company for a term of 25 years.

a

franchise to

INDIANAPOLIS. IXD.— The power house equipment for the building at Court Street and Capitol Avenue, proposed by the Indiana Hotel
Company, it is reported, will cost about $40,000.

MICHIGAN CITY. IXD.— The
Company, which
111.,

is

C.

S.

B.

&

L.

I.

Electric

Railway

building a line from Sovith Bend, Ind., to Kensington,
preparing to construct a power house in this city.
is

SILVER LAKE. IXD.— The

Farmers* Co-operative Telephone Company, recently incorporated, is in the market for materia! and equipment.
Thos. E. Ball and James Paxton are directors.

SOUTH BEXn. IXD.— The

South Bend Electric Company is making
its j^owtr plant on ICast Colfax .Vvenue.
The plant
It is the intention to replace the engines with steam turbines.
will be used as an auxiliary in case of low water or accidents to the
The improvetransmission lines from Hen Island and Buchanan, ^^ich.
ments when completed will cost about $100,000.

arrangements

to greatly

improve

W.ASHIXGTON, IXD.— The Home
and enlarge

its

Telephone Company

will

rebuild

system at an expense of $50,000.

election will be held Jan. 22 to \Me on the
of giving the Iowa- Missouri Traction & Power Company a
franchise to construct and operate an electric railway in this city, and
.^lso to build
and operate an electric light plant within the corporate

FAIRFIELD. lA.—.Vn

proposition

limits of the citv.
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NEW HAMPTON,

lA.— An

question of issuing Sl^*.ooo
bined water and light plant.

election

bonds

in

will

the

for

FORT LEAVEN\\ ORTH. KAN.— Bids

FORT SCOTT, KAN.—The

Council

City

Gas &

JEWELL

— The

CITY, KAN.

LOL'ISVILLE, KY.

—The

has

installing electric
halls at this post.

awarded the contract
Company.

Electric

citizens have

bonds to establish a municipal lighting

the

com-

a

be received until Jan. 22

will

by Captain J. E. Normoyle. quartermaster, U. S. A., for
fixtures and watt meter in Grant. Sherman and Sheridan
for street lighting to the Fort Scott

on

be held to vote
construction of

voted in favor of issuing

plant.

&

Louisville

Eastern Railroad

Company has

awarded the contract for the construction of 23 miles of railroad between
Shelbyville and Beechwood to W. L. Love, of Indianapolis, Ind.

—

LOUISVILLE, KY. Surveys are now being made by the Louisville
& Southern Indiana Traction Company for the proposed lines to Corydon
and

to Paoli

French Lick Springs.

to

WILLIAMSTOWN, KY.— The
now being

is

project

of

an

electric

agitated by the citizens of this place

lighting

and several

plant

men

local

negotiating with the City Council for a franchise.

are

—

WEST MONROE. LA.— The

City Council on Jan. 8 authorized
Rieuehart to secure the services of an engineer to make
a survey of the town for the purpose of putting in an electric lighting
R.

L.

plant.

B.^NGOR, ME.
Company

— Plans

Electric

which

are being prepared by
construction of the

the

the Hangor Railway &
dam and power house

on the Union River at Ellsworth
soon as the weather will permit.

be erected

will

commence

will

for

as

HAMILTON, MASS.— The Beverly Gas & Electric Company has extended its transmission lines to Hamilton and is now connecting its
lines with a number of business houses and residences in the town. The
company is also extending its lines to Ipswich border.

NORTHAMPTON. MASS.— The

Northampton Electric Lighting Comconsidering a proposition to sell its plant and holdings to the
Massachusetts Lighting Company, of Boston.
pany

Work

Falls.

—

DELRAY, MICH. Westinghouse, Church, Kerr & Company, of New
York, N. Y., are the engineers for the proposed improvements contemplated to the plant of the Detroit Edison Company at Delray.

GRAND RAPIDS. MICH.— The Citizens' Telephone Company is planning to erect a new exchange and install an automatic system and make
other improvements at a cost of $100,000.
GRAND RAPIDS, MICH.— Saniuci

A. Freshney. general manager of
Board of Public Works, has requested the Grand Rapids-Muskegon
Power Company to submit bids for the cost of electricity for operating
the four 250-hp pumping engines at the island station and also the
cost of operating an electric motor at a sub-station to be located in the
southeast end of the city.

HOLLAND, MICH.— The

Board of Public Works has been authorized
procure estimates for enlarging the city lighting plant.

to

IRON RIVER. MICH*.— A.

J. Lytle, of Norway, writes that it is proan electric plant here of 3.000 hp capacity, to furnish
electricity for lighting and power for mines in Iron River. Stambaugh,
Spring Valley and Amasa; it will cost about $90,000.

posed

at

A

•ecrctary.

its

lines

SACO, ME.

Eastport

Lighting Company
expected that connections

Electric

Pembroke.
It is
two towns at an early

to

the

—The

Council

City

has

ex-

is

be

will

date.

renewed

the

contract

with

the

York LiKhi & Heat Company for street lighting for a term of five years
on the name terms as the old contract.
The price paid for arc lamps
i»
$82. 5c per lamp per year and $25 each i)cr year for incinnksccnt
lamp».

ATONSVILLE, MD. — The

County

Commissioners

five-year

contract
for
lighting Catonsville lo tl.c
St
Electric Company, of Baltimore, at $11.40
cp incandrRCcniA and $57 for 2,000 cp arc lamps.

Water

have awarded a
Baltimore County
per

lamp for 25

LlRACUr, MASS.- The Selcclmen have granted the Tx>wcll Electric
Corporation Ihc right to cxtmd its lines throughout the town,

Light

u

specified

between the company and the town.
for 100 lamps to cost $23.25 per lamp pci year.

in

contract calls

Ihc contract

KASTMAMI'TON, MASS. — The
a

prttlion

with

the

'I

wires in this town

Hfhi

is

for

with

transformer,

regulator,

ALBERT LEA. MINN. — The
etc.,

and

pole

line.

C.

A.

Council

making inquiries from other
Nothing defin-

is

of a municipal electric light plant.

has as yet been done.

ite

meters

city clerk.

cities as to cost,

H. C. Higgins

DEER RIVER, MINN.

A.

city clerk.

is

Brooks, village

1).

recorder,

writes

that

proposed to construct an electric light plant to cost about $g.ooo.
engineer has been selected as yet.

is

it

No

MANKATO. MINN.— The
forming of a stock company

Commercial
to

Club

contemplating

is

the

construct an electric railway.

PROCTOR. MINX.— W. A. McGonagle. of Duluth, vice-president
Proctor-Knott Water & Light Company writes that power for the proposed
plant will be purchased from the Great Northern Power Company, of Duluth. Pumps will be located at West Duluth.
WINON.A. MIN.W The Light & Power Company, which intends to
develop water power of Black River at Hatfield, Wis., lias decided to
apply for a 50-year franchise from the city of Winona.

DORMAN. MISS.— Bids will be received until Feb. 4 by the building
committee chairman, J. G. Savage, for installing a steam heating plant and
an electric lighting plant for the Alcorn Agricultural S: Mechanical College. R. H. Hunt, Jackson, is the architect.
CHILLICOTIIE. MO.— An
plant.

Electric

Company

Selrclntrn

the

and power.

will

he

lield

on

J.^n.

.•«

to

vote

Mo.
to the

failure

of the City

renewal contract ordinance for lighting of the

city

C ouiicil lo pass a
with the Consumers*

Electric Light & Power Company the streets of the city have been tn
darkness since Jan. i.
The former contract exjiired Dec. ^i. An ordinance was introduced in December renewing the contr.nct for four
years, but has not yet reached a vole.
The Council asked a reduction
of the old rate, which was $1.45 per month for 32-cp tamps. The company holds that the incrraMcd c<tst of coal and labor will not pt-rrnit a

reduction.

NEW LONDON, MO.— At
against

cided
\utn

City,

DE SOTO, MO.— Owing

whether

Easlhamplon

election

00.000 bonds for a combined water works and electric light
Plans, specifications and esliinates ave licing prtpand by Burns
$j

& McDonnell, Kansas

hr

anking for locations for poles and
purpose of distrtbiiling electricity for henl.
The company wa* organized recently with n cnpilnl
•lock of $50,000. The ofTicert arc: K. I). Marsh, president; David Barry,
clerk and treasurer, all of Amhernt.
filed

lamps

arc

on issuing

BALTIMORE. MI).— The Maryland Electric Railways Company has
secured Bay Ridge Park and has leased the line running to the resort
from Annapolis, formerly known as the Baltimore & Annapolis Short
Line Ratlrr>ad.
It in the intention of the company to electrify the line,
on which work has already commenced.
(

LOUIS, MICH. — Proposals will be received by the Board of
Works for a 125-kw alternating-current generator, switchboard,

ST.
Public

—

EAST PORT, ME. — The
made between

to construct

Throop

and power plant of the Bodwcll Water
Milford, are now practically completed.
The plant
is equipped with
12 turbine wheels and exciter, having a capacity of
10,500 hp. Provision has been made for an auxiliary plant to be used
in case of low water or anchor ice.
The plant consists of three boilers
and three steam turbines of 1,200 hp each. The company will go before the Legislature with a request for extended rights.
It is understood that the company has chartered rights to distribute electricity in
hp
lots
for
manufacturing
25
and will ask that it may be allowed to
distribute smaller quantities.
number of the smaller manufacturers
Ibis
city
of
and vicinity will ask that the rights be granted. The officers
of the company are: J. Fred Webster, of Bangor, president; William
P. Hubbard, of Bangor, treasurer; William P. Hubbard, of Bangor.

tending

is

STOCKBRIDGE. MASS.— The Stockbridge Electric Light Company,
which was recently formed, will purchase electricity for operating its
system from the Great Barrington Electric Light Company.

BANGOR, ME. — The dam

Power Company,

3.

the

NAPOLEON, LA. -The new generator is now being installed in the
municipal electric lighting plant and the plant will commence operation
in a short time.
The City Council has decided on charges for electric
light service.
The rate will be 50 cents a month for each 16 cp lamp or
cents per kw-hour when using the meter system.
The electric light
1 5
committee has been authorized to purchase 25 meters.
Mayor

XLIX, No.

Vol.

ihc

an election held recently the citizens deownership.
The election was held to decide
should own an eleclric lighting plan! or gr;nit a

nninicipal
city

franchise to n corporation.

LOUIS.

-The Board of Public Iniprovnncnts has approved
for an electric lighting eiinipment at the
Bids will he reInduslriiil School, to roM tr^n (ban $5.00)1.
St.
celvc<l until Jan. af for furnishing thr mntri ial and doing the followInst idling a direct current dynamo and switching work at the school
board jianel in the cnginr room; making stcnm pipe connections to two
new engines nnd making certain alterations in the present slenm pinnt;
installing ati i-ngine plant for fnrni><liinK rU-rti ir light :itii| power.
\n
ST.

plans
Lnuid

the

nnd

M(^.-

specifications

:

—

GREEN riELP. MASS. Exlcn^ivr improvement n hnvC rrcently been
made in Ihr plant of Ihc Greenfield Eleclfic Light & Power Company, and
new nr.- lamps nrr bring placed on the strerl lighting syslrm.
OREENFIELO. MASS.— Joseph W.

ilrcw

prrsidml of ihr f;reen
niilhorixrd thr iinnouncrmrnt
that I'hilip Cabot, of Boston, and Associates have purcba«rd the conlrnlling
interest in ihc Grccnfirld Electric Light A Power Company.
Mr Cabot
nnd others have recently )»urebascd n Inrgc. though not a conlrnlling Intertil. of the Turners Fall* Company, ihe corporation controlling Ihc
water power of the Conncclicul River in Turners Va)h.
field

Electric

Light

Stevens,

A Power Company has

J.

O'Reilly

LIVINGSTON.

Is

president.

MONT.— The

Madinon River Power Company has
purchased thr water power plant of Ihe Livingston Water Power Company, niul will probably make improvenirnts,

I'REMnNT, NEB.
to

the

III.,

ii

About $70,000

water works nnd
engineer.

electric

will

light

Ik*

phint.

expended for improvements
C.

A.

Chnpninn, Chicago,

January
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—

TECUMSEH. XEB. The City Council is considering the holding of
an election to vote on the question of issuing $15,000 bonds, the proceeds" 10 be used to construct a heating and lighting plant.

ASBLRY PARK,

J.— The

X.

pany iov lighting of the
that

members of

the

with the Atlantic Coast Comexpire in a short time.
It is stated
Council are contemplating asking the South

City

contract

will

city

Elberon Light & Water Company to put in a bid for the public lighting.
The latter company has secured a franchise to place its wires along the
stone road through Ailenhurst and Loch Arbour, as far as the center of
It is understood that the Atlantic Coast Company is preDea! Lake.
paring tc abandon its plant in this city and will erect a new station near
the electric railway power house in Ailenhurst.

—

WHITEHALL. X. Y. The Granville & Whitehall Railroad Company
has made application to the Highway Commissioner for permission to
The company proposes to build
operate an electric railway in this town.
an electric line to connect Whitehall with Granville, 15 miles distant.

by Maj. B. \V. Dunn. Ordnance

will be received

Dept., Franktord Arsenal, Philadelphia, Pa., until Feb.

i,

for furnishing

f. o. b. at the U. S. Powder Depot. Dover, N. J., ordnance
supplies Xo. 5 A, as follows: One 125-kw, alternating-current generator,
direct connected to a suitable engine or turbine; one engine or turbine for
generator as specified in item above; one motor driven exciter unit; one
engine driven exciter unit; one switchboard and connections; alternating
current motors
one steam driven air compressor ; one vertical air receiver, ij in. diameter by 10 feet high; three 200-hp boilers. 2.000 sq. ft.
heating surface each; three superheaters; three sets of shaking grates; one
smoke flue or breeching; one damper regulator; one chimne\-; two injectors; two duplex boiler feed pumps; one duplex hot water circulating
pump; one open feed water heater and purifier; one blow-off tank. Preference will be given to articles of domestic production and manufacture,
quality and price being equal.

and delivering

N. C. The Union Development Company, with principal
Dayton, Ga., has established an office in Asheville. The company has an authorized capital of $1,000,000. The object of the corporation is the development of water power for furnishing electricity for
lighting and power and to promote and operate water works for domestic
and commercial uses. William M. Bowron is agent.
at

MORRISTOWX,
tric

X.

J.

was appointed

—At

a recent meeting of the citizens,

look

into

to

X. C. Toms

light an'd gas plant.

PATKRSOX,

X.

J.

— At

a meeting

a com-

matter of constructing an elec-

the

The Southern Power Company is now getting
N.
machinery for its hydro-electric plants, to cost $350,000The company recently awarded contracts for electrical machinery at a
cost of $400,000. This equipment will be used at the Xinety-Six Island
power station on the Broad River, and the Rocky Creek station on the
Catawba River; the machinery is to be installed and in operation by
Jan. I. igoS. The company has commenced work on its transmission lines
from Charlotte to Concord, to furnish electricity to operate the mills in
for

that place.

GREEXSBORO-

the

Jan. 7. the president was authorized to
investigate the question of establishing an electric lighting plant.

X. ^L— Bids will be received until Jan. -3 by Capt.
quartermaster, U. S. A., for furnishing and installing
electric light fixtures in the post exchange at this post.

FORT BAYARD,
P.

S.

—The

Texico Water & Light Company has been incorporated with a capital of S 10.000. R. Reagan and Edward T. Massey
N. M.

are incorporators.

—

BL'FFALO. X'. Y. The Sta^e Board of Railroad Commissioners has
granted the Buffalo & Lake Eric Traction Company permission to issue
a first and refunding mortgage of Si j, 000, 000 to secure the issue of a
like amount of 30-year 5 per cent gold bonds.

COEYilAXS,

X.

— An

been filed with the State
Lighting Commission at Albany, by the West Shore Electric Company,
asking consent to furnish the towns of Coeymans and X'ew Baltimore
with electricity for lighting purposes; also for authority to issue $30,000
of its authorized capital stock and also to issue bonds in the amount
of $25,000, the proceeds of both issues to be used in purchasing property
and in construction and equipment work. John X. Briggs and Charles
Van Hoesen, of Coeymans, are interested in the company.
V.

application

has

—

COXSACKIE, X. V. The Village Board has renewed the contract
with the Upper Hudson Electric Light Company for lighting the streets
of the village for a term of five years at $3,100 per year.
Seven adarc lamps are to he added

ditional

and

—

MIDDLEVILLE.
the market

V.~The

X.

for two

75-k\v

Middleville

Electric

Light

Company

is

Electric

more
The purchase consists of the stock, franchise, plants,
niachincry. real estate and property of every name and nature of the
Herkimer County Light & Power Company, which operates in Little
Falls, Herkimer, Dolgevillc. Mohawk and Ilion, the Glens Falls Gas &
Electric Company, the Consolidated Light & Power Company of WTiiteKall, and the United Gas. Electric Light, Heat & Fuel Company, of
Sandy Hill, Fort Edward and South Glens Falls. For the present the
of

$7,000,000.

companies

several

the intention to

will

maintain

their

separate

organizations,

but

it

is

merge them into one corporation as soon as the neces-

formalities can

be complied with.
It is the purpose of the
extend the field of operations in all directions, to increase
production of gas and electricity and to improve the service in
legal

company
the

to

such a way as to secure a greater amount of patronage.
One of the
valuable properties acquired by the Utica company is the water power
at Dolgevillc, owned by the Herkimer County Company.
It now develops about 3, ODD hp and it will be largely increased.

WATERLOO.

N. V.— The Watcrioo. Seneca Falls & Cayuga Lake
Traction C<*mpany has been authorized to increase its capital stock from
$45'>.o"o tn $t,noo.onn.
The Toad will be extended across Cayuga Lake.

WIUTESBORO.
Gas &

to

lighting plant

and water

Electric

N.

V.— The

Company

a

gas

Board of Trustees has granted the Utica
franchise

in

this

village,

in

return

for

which the company agrees to have the electric street lamps, beginning with
Feb. I, burn all in'ght in.stead of tintit one o'clock as now, the present
rate of J;^ per lamp per year to remain until the expiration of the present contract.

station.

'

C— The

Consolidated Railways. Light & Power
Company announces a reduction in the rates for electricity for lighting
from 14 and 15 cents per kw-hour to 13 and g'A cents per kw-hour.

WILMIXGTOX,

X.

creased

its

sapital

Castle Telephene

Company has

in-

stock from $5, 000 to $10,000.

EAST LIVERPOOL. OHIO.— Sealed

bids

be

will

Board of Public Service until Feb. 8 for furnishing
ing to the city for five and ten years.

received

by the

electricity for light-

—

HAMILTOX. OHIO. Extensive improvements are to be made to the
It is
municipal water works and electric lighting plants of this city.
pi-oposed tc rebuild the power house, for both the water works ai-;d electric
lighting systems. A central boiler house will be constructed, which will
supply steam for the pumping engines and the engines driving the electric
generators. Two 4,ooo,ooo-gallon high-duty pumps will probably be added
to

the water works plant, and the engines in the electric lighting plant
John W. H'lU, First Xational Bank Building, Cincin-

will be remodeled.

nati, is the engineer.

HAXXIBAL, OHIO.— The capital stock of the Hannibal & Round
Bottom Telephone Company has been increased from §2,500 to $5,000.
MAXSFIELD. OHIO.— Thomas W. Latham, of Cleveland, has purchased the controlling interest in the Mansfield Railway, Light & Power
Company, which owns the local street car line, the arc lighting system and
the Mansfield & Shelby Electric Railway, the capital stock of which is
Si.ooo.ooo. Associated with Mr. Latham are several Mansfield capitalists
who are interested in the projected electric railway from Mansfield to
Mt. Vernon and Xewark.

TOLEDO. OHIO.—The

Toledo Railways & Light Company and the
Valley Railways & Light Company have granted an increase of
The increase
ten per cent in wages to 1,000 men employed by them.
was voluntary on the part of both companies and amounts to two cents
an hour.

SHAWXEE. OKLA.— The

Shawnee Lighting Company, of which D.
Flynn, of Oklahoma City, is president, has sold its electric light and
power system to the Shawnee Gas & Electric Light Company.
T.

generators.

L'TICA. N. V. — The interests controlling the Utica Gas &
Company have purchased plants representing an investment

sary

—

The City Council has appointed a committee
C.
secure a location and the necessary equipment for a modern electric

HIGH* POIXT, X.

Maumee

service given.

all-night

LOXCi BEACH. X. V. Roland D. Lamb is promoting the construction
of an electric belt line from Hempstead to Rockville, through to Ocean
Side to Long Beach, at an estimated cost of $100,000.

than

railway service.

street

Vestal,

TEX ICO.

in

—

The Greensboro Electric Company proposes to
X. C.
machinery soon to increase the capacity of the local

CLEVELAXD. OHIO.— The New

Board of Aldermen held
appoint a committee of five to

of

additional

install

city clerk.

is

C—

CHARLOTTE,

;

mittee

—

ASHEVILLE,

office

estimates

IJOVER, X. J.— Bids

161

PORTLAXD, ORE.— The
viding

for

duits.

The

City Council has passed an ordinance proplacing of overhead electric wires in underground conelectric company is given two years in which to make the

the

change.

HOLLIDAYSBURG. PA.— The

American Street Railways Company, of

Philadelphia, has filed a certificate of
electric line to

its

intention to build an interurban

connect Hollidays and Frankstown.

LITITZ, PA.— The Lititz Electric Light. Heat & I'ower Company has
applied for a franchise to furnish electricity for lighting and power purposes in this village.

MT. HOLLY SPRINGS. PA.— The Mt. Holly Electric Light. Keat &
Power Company has accepted the ordinance recentlly passtd by the council and will soon establish an electric light plant.
PHILADELPHIA. PA.— The power house of the Philadelphia & West
Chester Traction Company was damaged by the explosion of a boiler on
Jan.

9.

WILKESB.VRRE, PA.— Tlie Hazard Wire Rope

Manufacturing Com-

contemplating the installation of a large power plant to supply
electricity to operate its entire plant by electricity.

pany

is

ANDERSON.

S.

C.

—The

Company have decided
Tugaloo River.

S.

S.

stockholders of the Hatlon Shoals Power
their property at Hatlon Shoals on the
Li^igon. president of the company, has been into

sell

structed to advertise for bids.

FLORENCE.
Company

S.

C—The

power house of the Florence Light & PoAcr

has been badly damaged by

fire.

.
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GREEX\'ILLE.
and

soon

will

— The

S. C.

operate

GREENWOOD.

their

Brandon

mills are installing electric motors

by

plant

entire

electricity.

— The

Savannah River Power Company is now
at Gregg Shoals, on the Savannah River. 40 miks from Greenwood. S. C. The work when completed will represent the expenditure of $350,000 and will secure a de\'eIopment of 2,500 hp.
Part of this power will be transmitted to Greenwood, where the company has already placed contracts for power.
As
soon as the development at Gregg Shoals is completed tV.e company will
proceed with the development of Cherokee Shoals, on the Savannah River,
ten miles below Gregg Shoals, where 6,500 additional horsepower can be
completing

C.

S.

dam and power house

large

its

secured.

ROCKHILL.

C— Bids

be received until Feb. 15 by J. B. Johnson, chairman light committee, for lighting the city for a period of 10
years. The contract for city lighting will carry with it a franchise to
the streets for the purpose of incandescent lighting and power service.
S.

will

COLUMBIA, TEXX.—The

Council

has

light

service.

arrange for a better water and
furnishes both water and light.

appointed

A

committee

a

to

company now

private

McMIXXVILLE. TEXX.— C.

K. Ackerman. of Binghamton. X. V.,
Tennessee Power Company, which has been organized to dam six rivers in While and Warren counties, Tenn.. and to develop about 85.000 horsepower.
interested

is

in

ll^e

—

OGDEN^, UTAH. The City Council
municipal electric lighting plant.

is

contemplating the erection of a

SALT L.\KE CITY, UTAH. — E.
trolling

that

interest

H. Harriman has purchased a con& Railway Company. It is said
be erected and the power used for the street
Utah

the

in

Light

steam plant will
system and for electric lighting in this

a

railway

—

—The

question of an issue of $340,000 in bonds for
a municipal electric lighting plant for the city has been considered by the
finance committee of the Common Council, and is scheduled now to come
formally before the Council, The Common Council has voted $100,000
\'.\.

for fighting the electrelysis troubles of the municipality and. for preventing the occurrence of corrosion to the city's mains by electrolysis in the

GEORGETOWN. WASH.— The

Seattle

Company

Electric

has

pcti

\'A.— Tlie W'lieeling, Sherrard & Cameron Interurban
Railway Company has made an application for a franchise to
construct, maintain and operate an electric railway in this county and in
the state of Ohio.

—

MILWAUKEE, WIS. A resolution has been introduced in the City
Council which directs the Board of Public Works to s:?e thai plans and
specifications for the municipal lighting plant contemplate general commercial lighting and the sale of electriciiy for power purposes.

—

MILWAUKEE, WIS. The warfare between the independent telephone
companies seeking to operate in Milwaukee is daily growing more bitter and
acrimonious. While the Milwaukee Independent Telephone Company has
a force of solicitors out seeking subscribers' contracts and the Wisconsin
Metropolis Telephone Company has instituted mandamus proceedings
against the city to compel it to grant it a permit to operate, Mr. Ernest
E, Smythe has brought suit agamst the first named company to determine
whether its franchise is valid, and the Milwaukte Automatic Telephone
Company has issued a circular letter in which it cliarges its rival for a
permit with bad faith.

WVC—

CH'EVEXXE,
The City Council has given the Xorthern Colorado Power Company 60 days in which to improve the electric light and
gas service, which it is supplying in the city, so as to conform with the
agreement under which its franchise was granted.
Unless the improvemeni is made the company's franchise will be forfeited.
FORT MACKEXZiE.
Bids for furnishing and installing fixtures, making ser\-ice connections and installing watt meters in buildings,
and transformers for electric lighting at this post will be received until

WYO.—

SEATTLE, WASH. — The

Puget Sound Electric Railway company

build about 16 miles oi extension to its interurban line next spring.
extension, including equipment, will cost about $350,000.

SPOKANE, WASH. — Plans
Telephone Company to
d'Alcne mining district.

mmis

amount

will

to

extend

now being made by

arc
its

lines

the

in

the

spring

to

by Lieut. R. H.

9,

will

This

being incorporated as a town

is

Address

W. Day. Daysland. Alb.
W'INNIPEG, MAN. The Suburban

—

Electric Railroad Company is applying for a charter to build a line from this city to Lake Manitoba.
Construction will be commenced as soon as the necessary legislation
has been secured.
Address Messrs. Morley & SufHeld, attorneys.
KOTIIES.W. N. B. Plans are being discussed for the erection of a

—

municipal lighting plant in this

WOOnVILLE,

S.— An

N.

city.

system

lighting

electric

be

will

installed

at a cost of $15,000.

QUEBEC, QUE.^The Quebec
ntw storage battery

BARRIE. ONT.— Frederic
clusive

ir;.nchisc

and also to
power plant

equip antl

build,

The

this city.

in

& Power Company

Light

will

an additional 600 hp.

Nicholls, of Toronto, has been granted an ex-

build and

to

Railway.

in its plant to give

operate an electric street railway system
operate an electric lighting, heating and
franchise runs for 50 years.

Interstate

the

Coeur

made by Henry M.
Richards, president of the Washington Water Power Company, that by
increasing its capital from $5,000,000 to $r 0,000,000 the company will
add at lea^t 50,000 hp to its present development, making in all a total

Company

Elect fons.

is

of 70,000 hp in Spokane.
In addition there will be a
5,ooohp plant
at Po»t EalU. Ida., and a Hteam auxiliary plant near Ross Park to de6,000
velop
hp with a maximum capacity of 30,000 hp.
Part of the
power will be transmitted to the Cocur d'.Mcne mining district through
Fourth of July Canyon, iiraclically duplicating the transmission line now
running into the mining dint rid, the rcttt being used fijr lightinK purpOM-t and operating H'.rcct and interurban linos.
.

1

SPOKANE, WASH.- Work

settlement

for the purpose of installing a municipal electric lighting plant.

It is estimated that the cost of the improvcabout $125,000.

.SPOKANE. WASH, — Official announcement

Quartermaster, U. S. A.

Kelle>',

DAYSLAND, CAN. — The

install a

tioned for a franchise to furnish electricity in Georgetown.

president of the Hanford Irrigation

is

WHEELIXG, W.

here

future.

of Seattle,

3.

Electrical

l-'eb.

city.

CHKLSE.V, VT. At its annual meeting held Jan. 4, the Orange
County Telephone Company decided to increase its capital stock from
$25,000 to $35,000. and accepted the recommendation of President Andrews to build more trunk lines.

RICHMOXD,

John H. McGraw,
Company.

way.

XLIX, No.

Vol.

by the Trent Power &
IrriKation Company on the powi r plant w|iich is lo be built at Trent,
right mile« ca»t of Spok;inc.
The cnnlract for the construction has
bcrn award<'d to the Hydro- Electric Company, of Chicago, 111., for
Sto.ooo.
Contract for the conntniction of the power houHc will soon
br let, at it in the intenlion of the company to have the plant complrlcd in time lo have the water availnblc for irrigation by the time it
i* nrcdcd rcxl
vummer. The power hnuiie will he 30x40 feet, and will
Ik* t-ipiipiird
to develop 1,500 hp at once, and about .f.500 ultimately.
AIh#ui Sbo.noo will lie expended at prctcnt in building the dam, powi-r
hoii*r .ind reservoir.
Ifllimalrty $iio,ono will be spent in developing
all
the available |Miwrr.
The officcru of the company are: M.
Wriffht, prcMdrnt; Frank MacKcnn, ircrrtnry, and J. A. Nnrup. Ircnv
has been slrirted

W

At llie aiiiuial niceling of ihe Kentucky Electric
held recently, Donald McDonald was chosen pvesitlent and
Allen, secretary.

LOUIS\'ILLK. KV.
C'ompany,

Bryan

11.

WESTKIKI.D, MASS.— At

the annual meeting nf t!u- Westficid Power
M. B. W hitre elected
following otlicers
B. Campbell. Ireasi'rci ; George C. Dmihar, super-

Company, held Jan. 9,
ncy, president; Sumner

w

the

:

intcmlcnt.

PALMER, MASS, -At
chusetts Electric
ed: U.

E.

Pis"',

superinteiuUnt;
committee.

nudjig

a

G. C.

pres'.denl;

G.

C.

-At

Flynt. vice-president;

Edwanl

Flynt,

WINSTED. CONN.

of the directors of the Central Massa-

recently, the following officers were elect-

Company, held

nnnnal

the

M.

Paige.

milling

N.

V.

Carpenter,

Warner, executive

J.

of

Winsird

the

G;is

company from $1.15,000 to $175,000, and make extensive improvements to
Among the new directors are: I'raiik M.
(he electric and gas plants.
Travin, Henry Skinner and Henry Gay.

Company on

YORK,

8

Jan.

was voted

it

The following

PA.

increase

lo

the

directors were elicted at the annual meet-

Company, the WestYork Slrani Heating

the Mockholdcr** of the Ktlimm Electric Light
InKhoute Electric Light. Heat X Power Company, the
ing

<»f

and

Cnnipaiiy

C

Ji)hn

Yurk Subnrbnn Land
David Young. George

tlie

Schniiill,

llerHh. Jind

1>.

.\.

I

the

of

capital

Company,
I'razer,

cor|iorations:

allinl

Thomas Ncwall, Grlcr

lay ward.

urrr.

TACOMA, WASH.

The United

Stalrn Hpflnmatlon

Srrvici-

ipi

niiiking

arrangrmriitK for the conniruction of a Inrgr hydro-clcclric power phint on
the Tieton Kivrr, which will lie uiird in connection .with the building of
the Tieton irrigation canal.
This plant will he Incntrd nt a prtint near
th'
and wilt br targe enough to furnish eirctrirfty, power and
]»i
'liugiiig of four tunneU, operating the mncliinery and firi)'

'

1.

^

--^.-

Mr

the cariipK.

WENATt MKE. WASH.
be built from Wenalchee
that

the

pro)<-.

I

fitriii^li

WW.

'

Engineer I*nyne had
charge of the conatrucllon work on Ihc project.
vi

J^eXjif

Hannaford
,\

It

down

trrigalion

liecn

In

have

II.

C,

TIIK

lit

lire:

r<l

Company, of

Jninr.

reported thai

Scaltte.

for irrigation purpoura

and for

inlcrcMtcd

in

in

the

Knpids, which will
Ihc electric rail-

oprratinif

I

Kn

I'.l

KM

incnrpornlrrl

Ely. Ilriiry

U.I.DCK

l< ill

CAS

1IIN<;

witli

a

ilrnliiiK

TIIK
licrn

in
II,

lui ford

npplinncr..
II.

with

of

of

ilu'

(

New

Dlitlon, of

liicnK".

piirpoiic

York, N, V.,

The

$aoo,onn.

New

ilircctors

York.

III.. Iwn Ix-cn charterof itianiifncturinK and

incorporalorj arc:

I

II

lliillock.

T. riiaic. Jr.

rOMMKUCIAI.

in.-orpnratcd

'I'lic

iiMI'AN'N', of
C. U.

linil

WAIT COMPANY,

ricclrical

Wait ami

(

"lock

cil|iiliil

with n cnplLiI «lock of $i.oiio for

an electric railway will
ihc Columbia River to Kiona.
Il \* staled
I*

larKV |Kiwer plant will be creeled nt Prie«i

power

irlccled

r.l.i:(

bcrn

tliin

Indusirial Companiej.

Il.M
a

TKKY COMI'ANY.

capilal

nlock

of l.jo.oon

of lliiiano.

by

I'.inil

C

111.,

has

Wdlcn,

,

January
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Charles H. Pegler and Herbert

manufacture and deal in

J.

The company proposes

Campbell.

to

BROWN

COMPANY, of Mt. Vernon, N. V.. has filed
TH'E H. W.
The company
articks of incorporation with a capital stock of $25,000.
The directors are H. W.
will deal in gas and electrical appliances.
Brown, C. B. Baylis and E. M. Morrison, of Mt. Vernon.

THE

CHLORINE COMPANY,

.-\MERICAN

of

Portland,

been organized for the purpose of manufacturing chlorine by

THE CHARLESTON ELECTRICAL SUPPLY COMPANY,
C, has been organized with

S.

Franks,

D.

president;

S.

Lewis, vice-president;

and treasurer. The company

is fitting

up

its office

THE ELECTRICAL ALARM COMPANY,

of Char-

H. M.
Robert Riggs, secretary
at 143 Meeting Street.

following

the

Car-

officers;

Spokane,

of

Wash.,

has

incorporation for the purpose of constructing, selling,
The capitalizabuying and installing all kinds of electrical appliances.
tion of the company is $10,000. The incorporators are Edward B. Simmons, of Spokane; J. O. Seattle and M. L. Grouse, of Portland, Ore.

of

articles

filed

W.

I'.

J.

CAL.

—The

Monterey, I'resno & Eastern Railroad

incorporated with a capital stock of $5,000,000. The
The
140 miles long and will cost about $3,000,000.
directors are: Alfred D. Bowen, G. W. Pursell, H. H. Sanborn, of
San Franciseo; F. M. Fairchild, Winfield Dorn, W. A. Chickering, of
Oakland; George H. Whipple and G. S. Lamson, of Alameda.

CRESTED BUTTE, COL.— The

Crested Butte Telephone

of incorporation with a capital stock of
corporators are: J. W. Rockefeller and others.
articles

Company
The

$10,000.

has
in-

—

DUPONT, IND. The Big Creek & Marble Corner Telephone Company
has incorporated, and is in the market for material and equipment for
the construction of a new plant. Jas. M. Smart, president.
HOPE, IND.— The Hope
organized and

is

Telephone & Telegraph

Company has been

asking for a franchise to construct and operate a plant

here.

—

LINTON, IND. The Linton Gas & Light Company has been incorporated to build and equip an electric and gas light plant. The directors
are: A. F. Symms, W. H. Bowen, and .T. E. Brough.

GLTVMON, I. T. — Articles of incorporation
Guymon & Hansford Telephone Company with

have been
a

capital

filed

for

the

stock of $7,000

by R. B. Quinn and others.

ELLSWORTH, ME.—Articles

of association have been filed w-ith
Secretary of State for the Mt. Desert Transit Company for the
purpose of constructing an electric railway from Ellsworth through
Trenton, Eden, Mt. Desert and Tremont to Southwest Harbor, a disThe capitalization is $160,000 and the directors are:
tance of 40 miles.
Clement Newbold, of Philadelphia, Pa.; John J. Kennedy, of New
York, N. Y. George B. Dorr, Hubert .-\niory and Fred C. Lyman, of
Eden.
the

;

LISBON,

ME.

— The

Durham

&

Freeport Street Railway
Company has filed articles of association for the purpose of building
an electric railway from Lisbon to Freeport through Durham, a distance
of nine miles. The directors are: Cyrus W. Davis, of Waterville; Edwin
J. Lawrence, S. A. Nye, A. B. Page, and Amos F. Gerald, of Fairfield.
Lisbon,

PORTL.XND, ME.— The Way

Lighting & Heating Company has filed
The incorwith a capital stock of $135,000.
porators are: Charles P. Wells, George W. Way and John R. Donnelly, of

articles

incorporation

of

Wellington

to

Na-

C.\NTON, OHIO.

—

been issued to the

of incorporation have

.\rticles

Canton Engineering & Electric Company, which is capitalized at $15,000.
The incorporators are Robert G. Vincent, Elmer E. Miller, Philip E.
Moock, W. E. Gordon and Joseph M. Linerode.
CINCINN.-\TI, OHIO.— The Cincinnati Belt Railway & Terminal Company has been incorporated with a capital stock of $100,000 by T.

J.

Bennett, A. G. Brunsman, M. B. Farrin, Fred. A. Geier,
James J. Hcsker, J. C. Hobart, R. H. West, and others. The company
proposes to construct and operate a railway encircling the city of CinMoffett.

W.

cinnati.

The road

.-\.

will cost

about $5,000,000.

CLEVELAND, OHIO.— The Low

Fare Railway Company has been incorporated with a capital stock of $250,000 by W. B. Colver, William A.
Greenland, J. D. George, J. E. Creed and I. G. Harding.
with

a

—The

Premier Electric Company has been incor$150,000 by William W. Hawkins and

of

stock

capital

others.

Company has been
new road will be

filed

from

Beverly Telephone Company has been incorA. Hart and others with a capital stock of $5,000.

CLEVF.L.AND, OHIO.

SAN FR.\NCISCO,

railway

BEVERLY, OHIO. — The
porated by

porated

^ei£f Incorporations.

electric

company are Newton Evans, of Los Angeles,
Fairbanks, secretary, and J. G. Kaufman,

the

officers of

president;

Cal.,

an

constructing

of

The

treasurer.

has

Me.,

electrolysis.

The officers are Henry
TJie company is capitalized at $300,000.
michael, of Maiden, Mass.; Adelburt W. Mansur, of Sharon, Mass.
leston,

purpose
buska.

electrical goods.
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COLU.MBUS, OHIO.— The Columbus Traction Company has been incorporated, with a capital stock of $1,000,000, to take over the lines
The new company will
of the Central Market Company, of Columbus.
lease the property to the Columbus Railway & Light Company.

ELMWOOD

—

.-\rticles of incorporation have been filed
Valley Electric Company, with a capital stock of
and
$10,000. The company proposes to supply electricity for light, heat
power in the Mill Creek Valley, and will at once proceed to work for
franchise rights, .^n independent telephone system is also contemplated,
The incorporators are George R. Felts. D. J. Hauss and
i;
is
said.

Mill

the

for

PL.ACE, OHIO.

Creek

Wilson Halin.
Chicago &

GUTHRIE. OKL.\.— The

Southwestern

Electric

Company

has been chartered with a capital stock of $250,000,000, to build an electric
line from Chicago to Denver. P. M. Dunn and B. G. Neville, of Chicago,
The Central Construction
111., are among the directors of the company.
Company, of Chicago and Guthrie, has been chartered to build the Chicago

& Southwestern

Electric Railway, which is to be 2,500 miles long.

HAV-ANA, OHIO. — .\rticles

issued to the

of incorporation have been

Havana Telephone Company. The authorized capital stock is $5,000.
George G. Van Horn is one of the incorporators.
PIERPONT, OHIO. The Pierpont Bell Telephone Company has been
incorporated by A. M. Mallory, W. H. Curtice, B. E. Beardsley, C. T.

—

.\ppleyard and George Lillie.

—The

Toledo & Western Railroad Company has
The inwith a capital stock of $10,000.
corporators are George Cook Ford, F. B. Williams and others.
WILLI.\MSFIELD. OHIO. The Williamsfield Telephone Company has
been incorporated with a capital of $3,000, by C. W. Tourgee, .•\. H.

SYLVANI.'K, OHIO.

filed

articles of incorporation,

—

Loomis, F. E. Palmer, F.

W.

Kiddle and C. A. Porter.

HENNESSEY, OKLA. — The

Hennessey Electric Light, Ice & Power

has been organized with H. Zuba, president; E. B. Cockerell,
The capital stock is
secretary, and Frank Murch, electrical engineer.

Company
$15,000.

M.ANGUM, OKL.A. — The
has been incorporated by
is

J.

Independent Mountain Telephone Company
De Arnum and others. The capital stock

T.

$5,000.

SALEM, ORE. — .\rticles

of

incorporation

Sherwood Mutual Telephone Company by

C.

have
J.

been

filed

young and

for

the

others.

Portland.

—

PORTLAND, ME. .\rticles of incorporation have been ftled for the
Trans-Continental Electric Railway Company with the Secretary of State
for the purpose of constructing and operating electric railways.
The comThe officers of the company
pany has a capital stock of $50,000,000.
are: James E. Manter, of Portland, and Chai-tes !). Fnllcrtiui. of Portland,

—

C.'\RDEN'.\S, N. C. The Cardenas Telephone Company has been organized with a capital stock of $975 and the following officers: Dr. J.
W. Judd, of Cardenas, president; A. C. Burt, of Holly Springs, vicepresident; E. H. Ballcntine, of Walthal, treasurer and business manager.

NEW LONDON.

JIO.- -.Articles of incorporation

have been

filed

for

the Ralls County Electric Light & I'owir Company, with a capital stock
of $5,000, by Walter D. Gladncy and others.

NEW

YORK, N. Y.— The Aero Telegraph & Telephone Company has
been incorporated with a capital stock of $50,000 by J. D. Raker, of
Yonkers; S. B. Howard and Felix Ingold, of New York.

NEW

N. Y.— The Ariston Electric Company has fileil articles
with the Secretary of State with a capital stock of
$200,000. The directors arc: I'clix Wilckcs, F. Wilckes and L. Schmidt,
of New York.
of

YORK,

incorporation

TOLNA,

N.

D.— Articles

Telephone Company, with

of incorporation

li.ive

been file.l fnr the Wolfe
by 1". M. Wolfe ami

a caiiital stock of $to,onn,

others.

WEILINGTON. NEV.-.Thc
Company

Ncvad.i, Mason & Los Angolcs Railway
has been chartered with a capital stock of $1,000,000 for the

Legal*
NEW

VOKK CONDL'ITS.— Under a decision by the New York State
Court of .Appeals the Consolidated Telegraph and Electric Subway Company is restrained from interfering with or obstructing the West Side
Electric Company in the maintenance of its cables .ind electric conductors in the subways of the Consolidated in New Y'ork City.
ASSUMPTION

15F

RISK BY EMPLOYE.— .An

experienced workman,

machine which he operates, and who continues
to work at llic machine after he has knowledge that the wheels and
cogs of the machine are insufficiently protected, assumes the risk of being
injured therefrom and cannot recover damages from his master in
event of his being caught in the cogs of the machine and hurt. Christianson vs. Graver Tank Works, Supreme Court of Illinois.

who

is

familiar with the

STERLING ELECTRIC COMPANY SUED.— The
Company, of Chicago, has brought
apolis

against

the

Sterling

Electric

Western

Electric

the Fedcr.-il Court at IndianCompany, of Lafayette, on a com-

suit

in

infringement upon patents owned by complainant. The
court is asked to issue a restraining order against the defendant company
10 prevent further use of the appliances which the Western Company
The company alleges the purchase from Charles E. Scriballeges to own
nep of a patent for an apparatus for telephone switchboards and aitother
purchase of a patent for supervisory signals for telephone switchboards
from Frank McRcrty. .\ few years ago. a similar suit was brought
plaint charging an

ELECTRICAL WORLD

i6^
against the Sterling

Company, which resulted

victoriously to the Sterling

Company.

TEN CENT FARE LEGAL. —In

unanimous decision

an

York Court of Appeals has decided that
Company is entitled to charge a double

the

Brooklyn

New

the

Rapid

Transit

The
fare to Coney Island.
decision is based on the ground that steam railways cannot be subjected
Judge Haight. who wrote the opinion,
to the rules of street railways.
pointed out that the Brooklyn Rapid Transit Company operates its Coney
Island line over roads which were Itrased by that company, and which.

had steam railroad charters, to which
It will be remembered that sundry
prominent officials in Brooklyn agitated this matter last summer and
Owing to the troubles they
inflamed the public mind on the subject.
thus fostered, many persons were injured and one life was lost.
though now operated by
the

lessee

company was

electricity,

entitled.

TELEGRAPH COMPANY LIABLE FOR FAILURE TO TRANSMIT
MESSAGE DELIVERED ORALLY TO AGENT OUTSIDE OF HIS
OFFICE.

—An

Indiana

statute

provides

a

penalty

lected by the aggrieved parly where a telegraph
transmit and deliver a message entrusted to it.

of

company

$100

to

fails to

be colpromptly

A

message was repeated
verbally to the agent of the defendant company at a time when the agent
was not in his office. The agent wrote the message down and upon returning to the office placed it on file. The message remained in the office many hours and no attempt was made to transmit it until the necesIn an action to recover the penalty
sity of its being sent had passed.
the defendant argued that the Legislature, in passing the statute which
created the penalty, had in mind only printed or written messages and
that whate\er the agent did or omitted to do with reference to writing
down a message orally delivered to him, he did as the agent of the
sender.
It was held that the agent ceased to be the agent of the sender
upon filing the message in the company's office and that the company
was liable for the penalty because of its failure to transmit the message.
Western Union Telegraph Company vs. Saunders, Appellate Court of
Indiana.

•

WHERE POWER COMPANY

IS

NOT LIABLE FOR INJURIES

ITS WIRES.— A company is not
damages for injuries to a boy coming in contact with one of the
company's live wires while climbing the pier of a bridge. The plaintiff,
a boy of about fifteen years, v.as climbing the lattice work on the pier
of a bridge for the purpose of reaching some pigeons which he had seen
flying about the bridge, when he placed his hand upon a live wire and was
thrown to the ground from the force of the shock which he received.
It is a rule of law that persons manufacturing and dealing in or handhng
dangerous substances or elements, such as electricity, are under the duty
of exercising the highest degree of care to protect persons from danger
in all places where the general public may rightfully go for purposes of
business or pleasure.
But it was held that this rule would not permit of
the recovery of damages by the plaintiff. The court considered it ap-

FROM CO.NTACT WITH ONE OF
liable in

parent that the general public may not rightfully go for business or
pleasure "up and down the side of a high and almost perpendicular pier
of a public bridge across a river, climbing on the diagonally attached
slats of steel" as did the plaintiff. Graves vs. Washington Water Power
Company. Supreme Court of Washington.

LIABILITY OF TELEPHONE COMPANY FOR WRONGFULLY
DISCONNECTING SERVICE.— The plaintiff, who had kept a telephone
number

spoke to the manager of the
an instrument in a store belonging
to his wife.
The telephone was thereafter installed in the store and the
contract was signed by a clerk acting as the agent of the plaintiff's
wife. The store was later sold out and a telephone bill for one month's
service was left unpaid. The plaintiff allowed the rental of the telephone
in bis house to remain unpaid for a month with the result that his telephone service was discontinued by the company. He called at the company's office and tendered the amount due and rent fur one month in
This the company refused
advance, asking that the service be resumed.
to do until the bill for the telephone in the store wan paid. The plaintiff
directed that the bill be sent to his wife who, as he explained, was the
owner of the tiore and the person in whose name the contr-icl was signed.
The plaintiff remained without a telephone for three or four months, and
in an action to recover damages suffered thereby, it was held that the
company was liable and Ihnl n verdict of $150 wait not excessive. At
the time that the plaintiff's telephone was disconnected, he was in default
in paying for the telephone in his residence, and the telephone company
had the right to cut him out &fter due notice.
Hut when he tendered
the money properly due on the telephone in his dwelling the company had
no riKht to undertake to coerce payment of the amount due on the oil.er
telephone by refusing to reinstate the service in his house. Cumberland
Telenraph ft Telephone Company vs. Hobart, Supreme Court of Missis
in

his

residence

for a

defendant company relative

of

years,

to placing

•ippi.

KXCIIANGE OF SHARKS OF STOCK IN TELKPIIONK (OMPANV
RESCINDED FOR FALSE REPRESENTATION.- A stm kUlder m the
New York A Eastern Trjegraph & Telephone Comprfny rxchangcd 36;(
shares of Ihr stock of that company for the same number of sbnres in the
Great Eastern Telegraph Company. Thereafter he broughl nn iiriion to obtain a decree for the return to him of the 365 shares •f slock delivered
by htm in rxchonse.
As a ground for rescinding the contract of exchange he allrged that (he Hrfrndanls hnd fnUrly rrpresrnted In him
Eastern Company controlled Ihr New York Electric Lines
Company, which company h.id a frnnclii«r fot n irlrpbone and IrlrKraph
system in the Borough of Manhstton of New York Cily; thni the Western
Union Tclrgraph Coropan/t Interests were inierrsted in that enterprise;
that the Great

Vol.
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that $5,000,000 of the stock of the Great Eastern Company had been subscribed; and that with the plaintiff's 265 shares of the Great Eastern Company would own a majority of the capital of the New York & Eastern Tele-

graph Company. The representation made was shown to be false in at
least one regard, namely that the acquisition of the plaintiff's stock did
not afford to the Great Eastern Company control over the New York &
Eastern Company. For that reason it was held that the plaintiff was entitled to a rescission of the agreement and to a return of the stock which
he had surrendered. Jahn vs. Reynolds. New York Supreme Court, Appellate Division.

TELEPHONE REAL EST.\TE.— The

:Minnesota

Supreme Court has

City Telephone
its 3 per cent
payment by the
gross earnings tax exempts it from any other form of taxation on real
The action was brought to recover taxes
estate used in its business.
levied on the company's Eighth street property for the year 1903. The
filed

Twin
company of

a decision in the case of the State against the

Company, holding

that

the

court says the case is similar to that against the Northwestern Telephone
Company decided by the Supreme Court. Section 1035 of the Code
provides that "every telephone company shall pay into the State Treasury on Jan. i in each year 3 per cent of its gross earnings derived
from business within the State, which shall be in lieu of all other
taxes and assessments whatever upon such company and its capital
stock.
Under this statute the Supreme Court has held that real estate

owned by
ordinary

a telephone

company and used

in

its

business

is

exempt from

taxation.

RIGHT OF OWNER OF REAL PROPERTY TO REMOVAL OF
TELEPHONE WIRES STRUNG OVER HIS LAND.— The New York
Court of Appeals has decided, in a case recently before it, that an owner
may compel the removal of telephone wires strung over
his property in an action of ejectment, although the wires do not come
This question
in contact with the land or any structure standing upon it.
has never been passed upon by the Court of Appeals nor by the Supreme
Court of New York, except in this decision, and it does not appear to
have been decided in any other State. Questions similar, but not identical,
relating to projecting cornices have been brought up and have been decided differently in different jurisdictions. Some hold that ejectment is a
proper remedy in such a case, while others hold that there has not been
such a disturbance of possession as to sustain an action in that form.
In the present case the wires were strung above the plaintiff's premises
at a height of about thirty feet on one side, slanting to about twenty feet
from the ground on the other, and reaching across the entire width of
the premises.
An action of ejectment, according to the Code, is "an
'action to recover the immediate possession of real property'* and the defendant contended that the plaintiff was not entitled to maintain his .iction
for the reason that he had not been deprived of possession. The questions
presented for the consideration of the court were these: Is the unauthorized stringing of a wire by one person over the land of another an ouster
from possession to the extent that the wire occupies space above the surface? Was the plaintiff in undisturbed possession of his land when a
portion of the space above it was occupied by the permanent structure of
the defendant, however small? Was the space occupied by the wire a
part of thf: land in the eye of the law? It was held that the plaintiff
owned the space occupied by the wire and had a right to the exclusive
The space above land is
possession of that space as a part of his land.
real estate the same as the land itself, the law regarding it as inseparable from the soil and protecting it from hostile occupation accordingly.
of real property

The smallncss of the wire was held not to atTcct the controlling principle.
for it was large enough to prevent the plaintiff from building to a reasonIt was also held that the removal of the wire
able height on his lot.
flirectly after the bringing of suit was not a defense to the action because the rights of the parties to an action at law are governed by the
The judgment
facts as they existed whin the action was commenced.
granting the redress asked for was affirmed and the plaintiff was allowed
the sum of six cents damages, with costs. Butler vs. The l-'ronticr Telephone Company, New York Court of .Xppeals. The contention of Butler,
was that the dcfmdant company had no legal right to string its wires
across his yard, and that he had cause to recover damages and to secure
ihc ejectment of the wires which had been strung. The decision sustains
this contention, which means that n judgment may he obtained forcing
the cjeclnient of an obstruction, such as wires over a backy.ird, although
ihey may not be attached either to a man's house or to the soil on his
property.
The court hns decided that the company had no riKbt to
htring and to maintain its wires over Mr. Butler's back yard.
In the
grant made by Ihe Common Council to the I'ronticr company it is
given permission to string wires over or under streets or house
(ops, etc.
Mr. Uutler formerly resided in and owned (he property at
Slrcct.
N'n.
Virginia
In
January, 1903, he brought his suit
355
Il was alleged that the teleiigninst Ihe Frontier Telephone Coinpnny.
plionr company's ngrnts stretched wires over and acrowN his premises,
ihe wires being thirty feet from the ground; also, that the wires were
strung without |»ern)it from Butler, or payment to him for the privilege,
and that Ihe placing of the wires was unlawful and an injury to his
prrmises.
The suit was originnlly tried before Justice Kenefick, and
Mr. Butler was awarded n Judgmrnt for six cents, it having been stipulated by Mr. Uutlrr's counsel and Lyman M. Bass, representing the
company, that nominal damaged only should be allowed, the real purpose nf Ihe suit being to test the right of Ihc plaintiff Butler, to secure
Judgmrnt accordingly
the removal of the wires from over his yard,
was entered in favor of Mr. Huller for the danuigc-s. 6 cents and the
The Frontier Company appealed from the
costs of the suit, $1^4.84.
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In that
judgment to the Appellate Division of the Supreme Court.
Then the case
court the decision of the lower court was sustained.
was carried to the Court of Appeals, which also sustained the original

established in Coventry a business for the manufacture of electrical speThe address of this firm is
cialties, switchgear and testing appliances.

judgment.

land.

RIGHTS IN THOROUGHFARES.— The Pennsylvania Supreme Court
has ruled in favor of the company in the appeal case of Vincent, Scott
The suit
-& Co., et al. versus the Allegheny County Light Company.
The firm
was begun by Vincent. Scott & Company in October. 1905desired to build a vault under the pavement in front of its property

for more than twelve years filled
superintendent for the Electric Appliance Company, has resigned to take charge of Northern Illinois sales for the
A handsome gold watch and chain as
Ajax Line Material Company.
a farewell token from his former colleagues shows his popularity among
them during a career noted for a strict but uniformly courteous atten-

found the conremove them.
secured a preliminary injunction from Judge
Young to restrain the firm and its contractors from disturbing the light
Judge Young
company's property, which lay beneath the pavement.
for

new

a

building

it

duits of the Allegheny
The lighting company

It
was erecting in Pittsburg.
County Company and proceeded

injunction,

dissolved this preliminary
enable the light company

hold

to

its

to

but granted a suspersedeas to
property undisturbed while an

appeal to the Supreme Court was taken. Vincent. Scott & Company were
building the vault under the provisions of a special act dating back some
50 years, and tl:eir contention was that the light company had no rights
under the pavement, as its rights under its ordinance consisted merely

in the erection of poles and stringing wires. The light company claimed
that it was acting under an ordinance it secured in 1881 before conduits were thought of, but that its rights extended from house line to
house line and that in constructing conduits it was proceeding under
It claimed that its conduits
the modern idea of giving greater safety.
were laid under the pavement of the X'incent Scott property six years
before the attempt was made to remove them and that no complaint
against

their

existence

there

had been

made by

the

city

authorities.

claimed that the company was acting under the rules of
the City Engineering Department, which desired telephone and light
conduits laid beneath pavements to prevent the destruction of asphalt
streets through frequent excavations to make repairs. The light company
also claimed that any rights the \'incent Scott firm may have had under the
special act with respect to the construction of vaults under pavements
was lost through failure to take advantage before the light company laid
The Supreme Court reverses Judge Young and holds that
its conduits.
has the right of eminent domain in country districts
-a light company
and that its right along streets extend from house line to house line, a
similar case involving a suit of the Peoples Gas Company 15 years
Ihe Supreme Court holds that after the
ago having been so decided.
city has once given its consent to the erection of poles or laying conduits it has no further right to interfere save under its rights with resptct

was

It

also

to public regulations.

Obituary.
MR. W.

THOMPSON.— The

death

is

announced

at

Brunswick, Me.,

of Mr. Weston Thompson, a well-known attorney and public man of
that city.
He was 57 years of age and died quite suddenly of heart
•disease.
Deceased was president of the Brunswick Electric Light Com-

pany

at

the time of his death.

N. STAUB.— The death is noted at New :Milford, Conn., of
He was born in France in
Nicholas Staub. of Bright 's disease.
1 841,
and came to this country when 16 years of age.
He settled
near New Milford. securing work as a farm hand and his habits, integrity and personality were the means of rapid advancement, both as a
practical farmer and politician.
He was one of the most successful
tobacco growers in the State, making a specialty of the broad leaf
variety.
His tobacco farm was an extensive one as well as profitable.
As a democrat he was as widely known as any member of that party
in Connecticut, at one time figuring in many important incidents in which
the democratic party was interested.
He represented New Milford in the

MR.

and 1903, and was a member of
prominent member of the insurance
and banking committees while in the house and was also chairman of
the committee on new counties and county seats.
He was controUe.'of the State in 1890.
In 1902 Mr. Staub conceived the idea of forming a power company on the H'ousatonic River and after spending con>idcrable time, organized the New Milford Power Company at Bull
Bridge, one of the most important hydro-electric power developments in
the

1885.

1887

He was

a

State.

VersonaU
MR. GEO. K. EMERY,

electrical

engineer of

has taken the position of chief engineer of the
Company, in place of Mr. K. M. Kmery, wlio

Kenncbunkport,

Kenncbunk

Mc,.

Electric Light

recently resigned to take

F.

M.

EMERY,

B.

tion

for several years chief engineer of the

&

Lister, Carlton

WaLLINGFORD, who

J.

the position

of

varied duties.

his

to

DR. A.

KENNELLV,

E.

of Harvard University, gives a further good

evidence of his versatility in his paper reprinted from the Proc, Anv,
Acad, of Arts and Sci., on "An Approximate Law of Fatigue in the Speeds
It deals with speeds of men and horses, and
of Racing Animals."
shows that the records align themselves closely to a simple mathematiIt is in no sense, however, intended as a basis for racing
cal relation.
.\ number of interesting and suggestive points are brought out.
charts.

MR. J. W. DUNTLEY, president of the Chicago Pneumatic Tool Company, sailed for Europe on Jan. 8 for the purpose of closing up sevSeveral exeral important contracts for pneumatic tools and appliances.
haustive tests were conducted during the year 1906 by large foreign institutions, with the result that the business has reached a point where
they are ready lo close, thus necessitating Mr. Duntley's return for the
While abroad he will visit the
[lurpose of finally negotiating contracts.
industrial institutions on the Continent, returning via London, and sailhome on Jan. 29.
M. GREER has been appointed contract agent of the Long
Island Division of the New York & New Jersey Telephone Company to
succeed Mr. A. R. Pardington, who resigned his position to become vicepresident and general manager of the new Long Island Motor Speedway
ing for

MR.

S.

Company.

Mr, Greer is an experienced telephone man. having served the
telephone company in various capacities for the past 16 years.
For the
last few years Mr. Greer has been secretary to Mr. L'. X. Bethell, vicepresident of the New York Telephone Company, president of the New
York & New Jersey Telephone Company, and also president of several
other telephone companies in the east.

MR.

R. F'lELD, who for the past eight years has been manager for
Cumberland Telephone Company at Rockport. Ind., will succeed
C. A. Stair as manager at Owensboro, Ky.
Mr. Field is a telephone
man of large experience and considerable ability. He is a native of
Tennessee and began telephone work there twelve years ago.
He has
gone through the various departments of the service and is acquainted
with all phases of construction and operation.
As a manager he has
been very successful.
He practically built the Cumberland system in
Spencer County, Ind., which now has ten exchanges.
Mr. Field will
be succeeded as manager at Rockport by J. J. Shelton from the head
office of the company at Nashville.
ihe

MR.
ager

P.

C.

of

the

his time

all

of

WAINMAN,
Northwestern

heretofore

Telephone

to the duties of

telephone

policy.

Kenncbunk

the vice-presidency, particularly to general
Mr. C. M. Mauseau, assistant general

has been made general manager and will henceforth be responsible for details.
The change is made necessary by the increase of
the company's business in Minnesota and the Dakotas,
Mr. Wainman

entered the leleplione business in Cleveland nearly thirty years ago. He
was the first manager of the Cleveland office and helped install the first
switchboard.
Twenty years ago he went to Minneapolis as general superintendent of the Northwestern company.
C. M. Mauseau went to
He is
Minneapolis a year ago from Duluth to assist Mr. Wainman.
a young man with a wide experience and thorough knowledge of the
business and his rise has been rapid.
P. ALLEN, JR., an architect and engineer of wide
has been appointed director of works of the Alaska-YukonPacific Exposition which will be held at Seattle during the summer of
1909.
It is the duly of the director of works to supervise all work
done on the grounds jiid after the exposition opens to have charge of
the maintci;ance of the grounds and buildings.
Mr. Allen gained his
ex|>osition experience at the Lewis and Clark Exposition at Portland in
He was born in
1905 where he had charge of the structural work.
Grand Rapids, Mich., and has been an architect and engineer all his
life.
He secured his early training in his profession under his father,
Frank P. Allen, Sr., who was a prominent architect.
After taking a
course in civil engineering at the L^niversity of Michigan he went to
Chicago where he spent six years, specializing on structural work for
bridges, railroads and Icrge buildings.
At Portland he became a member of the linn of Lewis and Allen, consulting and constructing architects and engineers.
He is manager of tlie General Engineering .nnd
Construction Company, of Seattle and Portland.

MR. FR.VNK

experience,

position

of

advertising

engines.

the

heeii lecturer in electrical engineer nig
University of Mirininghnm. England, since j8g8, resigned this position at Christmas. With Iiis former colleague, Mr. G. A. Lister, he has

Post has recently accepted the

manager with the Qiiincy, Manchester. Sargent

Company, manufacturers of
Chicago and New York with

DU. D. K. MORRLS, who has

and general manCompany, will devote

vice-president

Exchange

manager,

Electric Light Company, has resigned his position with that company.
and accepted a position ns superintindcnt of the Bcaudry Gasoline Engine
Company, Montreal, Canada, builder of station.iry and marine gasoline

in the

Works, Lockhurst Lane, Coventry, Eng-

MR. H. M. POST. — Mr. Howard M.

up new engineering work in Canada, as noted below.

MR.

MR.

so ably

iiuestions

Mr.

Legislature in 1876, 1884.
the State Senate in 1886.

Messrs. Morris

railroad

appliances,

which

has

factories at Chicago Heights,

offices

III.,

in

Milwau-

Wis., and Plain field, N. J., this company being the successor to
Railway .Vppliancts Comi'any, The Q. & C. Company and the
Pcdrick and Ayer Com])any.
It
is
also the sole agent for the Milwaukee Elastic Nut and Bolt Company. Mr. Post, after studying as a
telephone engineer, held a position as switchboard installer with the
Western Electric Company of Chicago for three years, superintending
kee.
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during that period the installation of many large exchanges in all parts
Later he accepted a position as telephone engineer with
of the country.
the Kellogg Switchboard and Supply Company of Chicago, and during
a period of five years took out a large number of telephone patents.
His complete knowledge of the telephone business later led the Kellogg
Company to offer him the advertising managership, which he accepted
and handled very successfully for a number of years. During the time
he occupied the position of advertising manager with the Kellogg Company, Mr. Post turned out a large amount of fine catalog work, notably

among which was

a beautiful

1

(and frequently the designing) of new
everything relating to steam and electric
power and distribution, heating and ventilating, water supply, drainage,
fire protection, up-keep of buildings, and general repairs throughout the
whole plant. The work involved thus requires not only executive ability,
but also the training of an engineer and broad technical experience.
Mr. Lamborn was born in Philadelphia in 1873, and graduated first from
the Philadelphia High School, and later from the Towne Scientific
School of the University of Pennsylvania in the course of mechanical
engineering.
For three years he was associated with Mr. John C.
Trautwine. Jr., in editorial work for the "Civil Engineer's Pocketflectrical

plant,

buildings,

and,

the supervision
in

general,

Book"; then for four years connected with the Engineer Department of
the U. S. A. on harbor and fortification work near Philadelphia, and
then for a year with the Hyatt Roller Bearing Company as mechanical
Since 1902 he has held the position of mechanical and electrical engineer and superintendent of the magnetic separating plants
of Withcrbee, Sherman & Co. at Mineville, N. Y. (on Lake ChampIain).
These separating plants are the largest in the world, their annual
production being 400,000 tons of concentrated iron ore. The separating
plants and power stations at Mineville were designed and built under
the supervision of Mr. Lamborn, including an extensive concrete jiowcr
station equipped with turbo-generators of the Curtis type.
Mr. S. E.
Dauchy, who has been acting superintendent of power and plant during the past year, and for several years has held the position af assistant
supcrintendcni, will continue in the latter capacity under .Mr. Lamborn.
engineer.

Classon

Xo. 5 of the Charles Ross & Son
Brooklyn. N. Y., is devoted to paint

Avenue,

CONTROLLERS.— The

Electric Controller

Ohio, has issued bulletin No.

and Supply Company, Cleve-

dealing with dinkey

101,

ventilated

controllers.

ELECTRIC HOISTS. --Electrically driven hoists for mining work aro
described at length in bulletin No. 1506 of the .Mlis-Chalmers Company.
Milwaukee, Wis.

HEAD GATE HOISTS.— Pamphlet Q

of the Dayton Cdo*je Ircn

Works

presents a brief description of a line of hoisting mechnnism for

head KAlin. wa<ile K^tcH.

etc.

PANEL BOXES.— No.

of

37

Monthly

the

Bulletin,

i.ssucd

by

the

H. T. Paistc Company, Philadelphia, deal* with iron and wooden panel
boxes and porcelain cut-ouls.

HAND TFLEPIIONES.
mrntii

-Bulletin No.

Rome, N.

of America,

Ci'iiipany

and llouKhton bindinK

V.,

i.s

loi of th:- Wire and Telephone
devolcd to hand-telephone ccjuip-

poNt*i.

PULVERIZERS. — In

il* cataloKue No. 31
the Jeffrey ManufaclurinK
Ohio, kIvch a wellilluM rated dcBcription uf its
crukhing and pulvcrizinK machinery.

Company,

DEAN
folder,

Columbuii,

ELE('IRI(

.No.

(>,

detail parti of

COMPANY.

dcvnted to ttn
which are all

Ohio, has jnM i»Micd a new
exprr^K type of (eirphonc ^witchhonrdh. llitfully dcNcribed and illuMratrd.
Elyrin.

MOULDING AND CONI>UIT BOXES.-Thc
calendar

bnck nidr of a neat
by Mr. John L. fJlenwm. Jamaica Plain. ^Ia^H,. to
numrroun formi of mouldinfr nnd conduit boxen.

i%

illuatralc

uted

THERMOMETERS.Pa.,
Icri,

Queen & Co., 8th and Arch St., Philadelphia.
i7opaRr cntaloKue devolcd lo theriMnmetcr<i. pyromc
hydrnmrtcm. bnromrtcrn and weather bureau nppnraluii.

have iMurd a

REMOTE ('»NTKOL HHE«»STATS.
Schrnrv-tn/jy,

crmlrnl

ftcld

The Cenend

haw htucA liutlriin No. 4466.
rhroilalt for railway Kfucmtor^ and
N.

V.,

MUI/nPOLAR M010RS.— In
Eleclrlc

AUis-Chal-

INC., of Solvay, N. Y., have issued a neat little
and gold embossed cover dealing with their P. & S.
standard brass sockets. These are well described and neatly illustrated.
Several forms are included.
red, black

in

CORLISS ENGINES. — Many

manufacturing details of belted
No. 1501 of the Allis-Chalmers

of the

Company, Milwaukee, Wis.
are described in bulletin No.

Direct-connected engines of the Corliss type
1510 of the* same company.

GREGORY ELECTRIC COMPANY,

Chicago, 111., has issued a very
Sheet" booklet for January.
It contains a great many
offers that should be attractive to central stations, isolated plants and
individual users of dynamos, motors, lamps, meters, transformers, etc.
''Bargain

full

SEWING-MACHINE MOTORS.— Motors
alternating-current

types

of both the direct-current an^
operating factory sewing-machines

for

suitable

made by
letin

the Singer Mfg. Company, are described and illustrated in bulNo. 3903 of the Emerson Electric Mfg. Company, St. Louis, Mo.

PAISTERY.— Under this title, H. T. Paiste & Co.,
issued a verv handsome Santa Claus bulletin, in colors.

It

Philadelphia,

was No.

38,

various specialties and giving a prominent place to the new
swivel crowfoot fixture.
This is illustrated and described in

devoted to
Paiste

its

The

detail.

full

of

editorial

comments are

crisp

and crackling.

FIBRE CONDUIT.— The

Fibre Conduit Company, Orangeburg. N. Y.,
has issued an illustrated catalogue describing its conduit and fittings,
and calling attention to the strong indorsement that is being given to its
product by telephone, electric light, power and railway companies throughout the United States. Canada and England.

ELECTRICAL SUPPLIES. — Jordan

Bros., electricians and machinhave issued a valuable reminder
map of Greater New York, showing all points of interest and containing just sufficient advertising matter to draw attention to the stock always on hand.

74 Beekman Street, New York,
of its business in the form of a wall
ists,

COAL-HANDLING MACHINERY.—A

neatly illustrated pamphlet

is-

Wellman-Seaver-Morgan Company, Cleveland, Ohio, shows
the large variety of engineering work conducted by the company.
The
pamphlet covers iron and steel works equipments, ore and coal-handling
machinery, cranes, coke oven machinery, etc.
sued by

the

very neat little "^L^rine Directory"
being a compilation of names and addresses of manufacturers in the field, compiled from the ])ages of Intcntatioual Marine
Engineering of New York and London. It is vest pocket size, and contains 72 pages of data.
The office of publication is 17 Battery Place,

New

issued,

^'ork,

UNDERGROUND ELECTRICAL SPECIALTIES.— Mr.

machinery.

Company

the

PASS & SEYMOUR,

book

has been

PAINT MACHLXERY.— Catalogue
148

of

A MARINE DIRECTORY.— A

Trade Pubftcafions.
Company,

1417

3.

smelting processes.

Corliss engines are disclosed in bulletin

MR. H. J. LAM BORN has been appointed superintendent of power
and plant in the Yale & Towne Works, at Stamford, Conn., to succeed Mr.
F. A. Waldron, who resigned about a year ago.
The position is a very
responsible one involving, as it does, the management of all steam and

No.

XLIX. Xo.

mers Company, Milwaukee. Wis., is a well-prepared publication dealing
with furnaces and accessory equipments for use in copper and lead

75-page Spanish edition of their general

catalog.

land,

SMELTING EQUIPMENTS.— Bulletin

Vol.

III

InillcUn

No.

JCIrclric Compi.ny.

dralinK with rrinoic
roiary coiiverlrr*.
.1^5^,

ihc

Emerson

Mfg, Company dcicribca In driail Ihc conitruclion frrtturcn of
multipolar mcloicd fnoton ranging in capacity from */i

dircct'currrnt
lo a hp.

they are designed.

CROCKER-WHEELER CALENDAR.— The

Crockcr-Wheclcr Company,
showing a view, printed
in colors, of the main oflice and works of the company where its electric
motors, generators, transformers, etc., are desigm-d and built. The calendar is an excellent example of litliographic work, and gives an c.\cellnit
impression of the magnitude and attractive suiroundings of the CrockerWheeler works.

Ampere,

of

in.

J.,

is

iniblishing a 1907 calendar

SMAM. MOTORS.altfrnating-current

Small motors of both the directcurreni and the

for various duties arc treated in bulletins recently issued by the Emerson Electric Manufacturing Company, St.
Eouis, Mo, Bulletin No. 3303 is devoted to direct-connected volume blowers, bulletin No. 3205 deals with bipolar ventilated motors for capacities
tyjie

ranging from 1/16 to
enclosed direct-current

%

while bulletin

hp,

motors of from

No.
1/20 to

THE BUCKEYE ELECTRIC COMPANY,

3J06 describes bipolar
>i

hp.

of

Cleveland. Ohio, has
begun the issiinnce nf a dozen lamp talks, which will be mailed at intervals of about ten days.
Each is devoted In a special tamp topic. The
first is ";\lii)ul
Regular Lamps," of the carhnn filamful typr, and deals
with the cvnlutinn <if the Muckeye type, which has now hern mailc for
sevtniecn years past.
The early form was large, causing Ihc lamps to
hv diibbrd "goose eggs."
They were sold nmund 75 edits apiece. That

long since gave way
today.

-hiipe
••f

THE CMASE SIlAWMUr
received

its

the graceful

lo

(

new bulhlin No.

form of the Buckeye product

OMI'ANY. Nrwburypoit.
\U,

Mass,,

has just

which il is distributing to the trade.
which is listed nil of its lines of fuacs

This is a twrlvc-pagc pamphlet in
and fuse fillings,
The new N. E. C. single pole harrier porcelain
haars are now on thr market.
This line inchKles linih the 30 and fio
amp. classes for .150 and rino vnlts.
The double and thier pole 100 amp.
N.

E.

C.

porcrlnins are

listed

here as well.

On

thr

Inst

page

Is

listed

Shnwrnut extended trtminal fuse, which It has rrrmilv put on the
market.
These fuaca fil any type A block of Nnark. 1>. & W. or Shawmut manufaclurr, and are becnming very popular with the jobber.
the

M'ARVEV lU'llBELL,

Bridgcporl, Conn., hai iMurd u hMiKUnme broad
ia l>eing diitributed Ihroutrhnul the Irnde
and cnn Iw oblaincd on apptlcalion. Il i« worth accnring for oflicr, fiiclory nr plant.
ihrri rnlrndar In color*,

T. J. Cope,
contractor for underground work, 3244 N. 15th Street, Philadelphia, Pa., has issued a booklet showing in a brief way the various
devices patented and manufactured by him, with especial reference to
underground electrical construction, and demonstrating the uses for which
electrical

which

CnARGING RHEOSTATS.
vi If.

N. Y.,

liH^ just

ivsucd

II

Ward Leonard

c.'itiiloguc

Electric C.mipnny. BmnxNo. igofiio covering baltcrycharg-

January
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19.

ing rheostats for electric automobile garage and private plant duty. This
shows a photograph of a typical garage installation and a typical private
It catalogues rheostats having the same ampere caplant .installation.

throughout, rheostats having a 5 to i taper in ampere capacity,
It calls especial
rheostats having a 10 to 1 taper in ampere capacity.
attention tc one type of rheostat which has at least four times as wide

pacity

It is claimed
a range of charging current as ordinary charging rheostats.
that the MP 140 rheostat can be used for charging any ordinary size
automobile, at any number of cells from i to 50, or any ignition storage
battery having any number of cells, and, at any desired rate from 4 to
There are also listed Ward Leonard
40 amperes on a i25-volt circuit.
combined overload and underload release circuit breakers.

AUTOMATIC TIME SWITCH.— Leslie

Dorland &

PoughDorland
This switch with the operating clock mechanism
C.

Co.,

keepsie, X. Y^, have issued an illustrated folder describing the

automatic time switch.
is

entirely self-contained.

To

case

(iron)

the rear wall of the fireproof

secured a spring actuated knife switch, of special construction, the
handle of which projects through a slot in the top of the case. Owing
to the arrangement of the spring, the switch is normally in open position.
Parallel with the slot and secured to the rear wall of the case,
is a spring arm having a detent, so placed that when the switch is in the
closed position it engages the switch handle, causing the switch to remain
in the closed position until released. Attached to the time mechanism in
the door of the case is a trip arm. When the time mechanism operates,
the trip arm being in the path of the spring arm causes the same to he
disengaged from the switch handle, allowing the switch to return to the
is

open position.

Conn.,

Plainville,

is

167

preparing plans for the construction of a large ad-

The plans

dition to its plant.

—

is

to 50,000 tons in 1905.

SALT L.AKE SOLEMNITIES.— On the occasion of the annual meeting of the managers, salesmen and heads of department of the Salt Lake
Electric Supply Company, of Salt Lake City, and the Capital Electric
Company, a theatre party for 162 was given followed by a Christmas

CHARLES WIRT & COMPANY,

The menu
through

of Philadelphia, have appointed

Mr.

Edward Grier Eastern

sales agent.
Mr. Grier will have his office in
York. He is well known to the trade, having been formerly connected with the Bryant Electric Company.

THE JOXES & GROSS ELECTRICAL dOMPAXY.
announces
having taken I\Ir.

itself

successor to

as

Hugo Gross

York corporation, owns the

into

entire

becomes consolidated with that of Mr. Gross

Vesey
Company,

62

The new concern,

of

assets

of

Jones Electrical

the

alliance.

at

the

business,

New

a

which now

the above address.

THE TRUMBULL ELECTRIC ^rANUFACTURING COMPANY,

Weekly Record
UNITED STATES PATENTS ISSUED JAN.

8.

of

INF0R:MAT10N OFFERED.~The
New York, writes us as

Fulton Street,

much
ment

fication.s

of

the

1907.

above.

.\PPAR.\TUS FOR RECOVERING

AND OTHER SUBSTANCES:

METALS FROM

(JRES

Leon Dion. New York, N. V.
Mar. 4, 1004.
App.
Includes a plurality of chambers through
which the fumes arising from molten metals pass, and a group of
filed

electrodes in each of such chambers.
The metallic particles
centrated from the fumes are collected in receptacles.
840.481.

ELECTRIC FURNACE;'
Apr.

filed

30,

Leon

Relates

1906.

to

Dion, Wilkes-Barre. Pa.
modifications of the above.

con-

App.

COMMUTATOR BRLTSH AND HOLDER FOR DYNAMOS
AND THE LIKE; Joseph A. Misland. New York. N. Y. App.

840.506.

filed Dec.
In order to permit perfect freedom of move1905.
7,
ment of the brush holder toward and from the commutator, patentee

has a carriage with rollers or wheels thereon spring impelled toward
the commutator by a diagonal conductor having a ball and socket
connection with the carriage.
R40.508.
ton.

TELEGRAPHIC APPARATUS; Thomas W.

McKenzic,

Ken-

Manitoba, Canada.
App. filed Jan. 15, 1906.
An automatic
apparatus designed to be installed at the st.itions of a Morse telegraph jine for calling any other office of the line.
Has means
whereby the office called or any other office can break into the
automatic device and throw it out of the circuit.

EXTRACTING METALS FROM

840.511.
SULFID ORES; .vobert L.
I'ackard, Washington. D. C.
App. filed Jan. 11. 1906.
The process
herein described of extracting metals from sulfid ores, w.iieh consists in converting the sulfids into sulfates by subjecting a body
of unroasteH pulverized -iulfid ore. freely distributed throughout a
suitabk- acidified solution, to the action of chlorin saturating said
solution and recovering the melals from said solution.

SWITCHING ARR.\N(;EMEXT;

Otto Rennrrt. London. England.
App. filed Jan. 12, 1903.
In order to avoid exhausting a
battery employed for ringing a bell, the patentee has two batteries
and a ratchet operat'.-d switch which alternately throws the bat-

840.5i(..

teries
.\pp.

bell

filed

May

14,

made of rubber

actinn

of

when used
*^4n.537-

the

ringing

circuit.

ELECTROM.NGNET; Thomas

840.531.
Is

into

fiber

and

M.

Walsh.

Rochester.

N.

Y.

1906.
A construction of magnet spool heads.
supporlc<l by fiber discs.
.\ voids the
corrosive
the structural weakness of rubber as materials

alone.

SWriCmin AKK;

WeUiy

D.

Weir.

Winnsboro.

and corks popping

fun, jokes

of

full

all

iv

Holophane
follows:

Company. 227
have noticed with

Glass

"We

interest the

announcement of the Co-operative

Association,

offering $2,600 in prizes for material

Electrical

for a

Developsolicitor's

Under

Division 2 in the pamphlet sent out by the association.
wish
is devoted to illuminating engineering.
i
to itate through the columns of your paper that to any persons who desire to try for these prizes and wish information on the subject of il-

hand book.

we

We

notice that section

we should

be very glad to assist them in every-

department for this

possible, offering the services of our engineering

Texas.

THE STACKPOLE BATTERY COMPANY.— In its factory at St.
Marys, Pa., the Stackpole Battery Company drives each of its machines
by an electric motor, the power being obtained from a central station
This company makes everything connected
using natural gas for fuel.
The president of the
with dry cells with the exception of chemicals.
company is ^ir. J. K. P. Hall of the firm of Hall & Kaul; he 15 an
ex-Congressman, is chairman of the Democratic State Committee, and
Its vice-president is Mr. B. E. Welienis at present a State Senator.
T.
dorf; its secretary and treasurer. Mr. H. C. Stackpole. while Mr.
Mills is the superintendent in charge of the manufacturing end ot the
business.
The sales manager for the company is Mr. George W. Mills,
who has had a great deal of experience as a carbon salesman.

W

of Electrical Patents.

[Conducted by Rosenbaura & Stockbridg?, Pat. Attys., 140 Nassau St., N. Y.J
840,478- PROTECTIVE APPARATUS F(^R "ELECTRICAL CIRCUITS;
Harry P. Davis, Pittsburg, and Frank Conrad, Edge wood Park, Pa.
App. filed Jan. 20, 1904.
Relates to apparatus for the protection
of high-tension transmission lines and provides means for interrupting
the circuit in a line when the current in any conduit or thereof
exceeds by a certain amount the current of the corresponding conductor of another line.
840479- PROTECTIVE APPARATUS FOR
PARALLEL TRANS^
MISSION LINES; Harry P. Davis. Pittsburg, and Frank Conrad.
Edgewood Park, Pa. App. filed Jan. 30. 1906. Relates to modi840.480.

Nicol, the president of the two companies.

was

for the affair

purpose."

New

Street,

W.

banquet tendered by R.

way

Trade^

four stories high,
for

for a brick factory

A recent newspaper note on asbestos states that while
found in all parts of the world, the mines in Quebec. Canada, are
the most famous, yielding about 85 per cent of the world's supply of
chrysolite.
Probably the largest of these mines is that owned by the
H. W. Johns- Manville Company, of New York.
In 1879 the output of
the Quebec mines was 300 tons, which has steadily increased year by year
ASBESTOS.

it

luminating engineering,

^eWs of the

call

50x106 feet, and of mill construction. The addition will be used
manufacturing purposes and will double the capacity of the plant.

App.

filed Oct. 2. 1905.
The switchboard is made with aligned collars to
receive the usual jacks in vertical and horizontal intersecting rows
on connections such as to establish a circuit between two lines by
merely inserting a single plug.

S40.544.

PARTY

-

LINE

-

TELEPHONE MECHAXISM;

Wood.

App. filed Feb. 17, 1904.
Cleveland, Ohio.
of party line telephone station having means
switch hook when the line is in use.

tails

840,557.

AUTOMATIC

CIRCUIT

Charles K.
Relates to delocking the

for

MECHAXISM;

CONTROLLIXG

App. filed Mar. 22. 1905. DeHerbert G. Crawford, Elmont. Va.
to provide a regulating means by which the movements of
delicately
balanced
needle
will
cause
the making or breaking of
a
circuits to control an electric motor or similar device.
840,562. TIME CIRCUIT CLOSER; William S. Guthrie. Terrell. Tex,
Provides means whereby a number of
App. filed Aug. 29. 1905.
clocks can be operated by a single battery, the movements being
periodically effected through the medium of an automatic circuit
closer controlled by a master clock.
The clock trains are driven
by magnet operated ratchet pawls.
signed

MEASURING INSTRUMENT;

John M. Lea.
840,569. ELECTRICAL
Chicago, 111.
In order to provide a
App. filed .Sept. 25. 1906.
single instrument having two dials for voltage and ampere readings,
the patentee has a single magnet with two armatures each with a
pointer and connected to operate as an ammeter and a voltmeter
respectively.
840.582.

ELECTRIC ALARM DEVICE; John

F.

O'Neill.

Newbnrgh.

App. filed Aug. 4, 1906. A spring supported lever receives
N. V.
the weight of the drip pan of an ice chest and when the pan is
full of water, the lever is depressed to close an alarm circuit.

TELEPHONE- SIGNAL; Gustavus W. Schuessler. Mason.
Tex.
In a switchboard-drop, a magnet,
App. filed Sept. 23. 1905.
an armature therefor, an oscillating rod movable with said armature and carrying a visual indicator, and means lor holding said
rod in raised position.
CONTROLLER: Simon Sparrow. St.
540.590. ELECTRIC
Louis. Mo.
A plan for maintaining the
App. filed Oct. 27. 1905.
The motor drives
speed of an alternating-current motor constant.
fan blower which raises a piston against successively applied
a
prcdeternnncd
position for
weights which are arranged to cause a
any pressure. This piston has connections with a rheostat.

840.589.

MOTOR

840.614.

ELECTRIC CIRCUIT BREAKER;

Stanley

B.

Freiberg.

Cin-

Details of construction of a
O.
App. filed Dec. 28. 1904.
magnetic circuit breaker having two circuit-breaking arms, both of
which arc moved into circuit opening positions simultaneously.
cinnati,

INCUBATOR ALAR.M; Fremont R. Harris. Kcnmarc. is'. D.
.\np. filed Aug. 10. 1906.
A vane is suspended above the chimney
of the incubator lamp an«l has lever connections with an alarm
device so as to rinc a bell in case the lamp goes out.

840.623.

840.634.

ELECTRICAL CONDUCTOR FOR LIGHTING PURPOSES;

An
Isador Ladoff. .Schenectady. N. V.
App. filed Dec. 2. 1903arc light pencil consisting for the most part of an alloy of titanium
with another metal producing greater conductivity than titanium,
such as irnn.
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i68

TROLLEY POLE COXNECTIOX;

Jacob M. Olinger, SpringApr. 28. 1906.
The trolley- pole is removable
The support
manipulation.
from its socket or support by an easy
has a pair of hooks wiiich are engaged by a specially constructed
latch, spring impelled into position so as to prevent dislodgment
of the pole by vibration or other incidental cause.

840.649.

840,659.

App.

O.

field,

filed

AND

SIGNAL

ATTACHMENT

ALARM

MINE

FOR

HOISTS; Bernard T. Reilly, Wilkes- Barre. Pa. App. filed July
A special device for use in mine hoists where the engi1906.
neer receives his signals by the ringing of two bells separately
Patentee provides a
operated from different points of the shaft.
visual device which not only properly gives the signal to start,
well.
indicates
the
direction
but also
as

33.

DEVICE FOR APPLYING
PIECES; Orrin H. Savage. New

STERILIZERS

840,662.
17.

840.68^.

MOUTH-

York. N. Y.
App. filed June
Relates to a sheet metal device having absorbent filter
adapted to be applied to the transmitter of a telephone.

1905.

which

TO

is

XLIX. No.

Vol.

ELECTRICALLY PROPELLED VEHICLE;

840,866.
cher, Philadelphia, Pa.
fications of the above.

App.

filed

Nov.

29,

3.

:Mathias VfatisRelates to modi-

1905.

ELECTRICAL DISiRIBUTION AND CONTROL IN BODY
APPLIANCES FOR MEDICAL PURPOSES; John F. Richardson,

840,868.

Details of the arMontreal. Canada.
App. filed Dec. 4. 1905rangement of an induction coil and batterj- in a lady's corset.
and Paul H. ZiraYates
840,889. STARTING RHEOSTAT: William C.
The contact
mer. Schenectady, N. Y.
App. filed Apr. 26. 1906.
blade is separate from the steering handle of lever and connected
thereto by a follower connection which insures an abrupt movement

of the switch blade.

SPACE TELEGRAPHY;

Sewall Cabot, Brookline, Mass. App.
In a space-telegraph system, an ele\'ated transmitting-conductor system and a receiving system having its terminals

840,908.

filed

Nov.

iS.

1905.

AUTOMATIC ENGAGING AND DISENGAGING DEVICE

FOR DYNWMOS;

App. filed Sept.
Otto Bohm. Berlin, Germany.
In installations where a dynamo is frictionally driven
1906.
from a car axle, the patentee provides a magnet for drawing the
dynamo away from its friction drive when the storage batteries
14,

charged

are

to

predetermined

a

voltage.

SPRING ACTUATING DEVICE FOR

840.690.

DRUM CONTROL-

App. filed Apr. 9.
D. DuBois, Chicago. 111.
LERS:
1906.
The operating crank of the controller has a spring-impelled
drum,
and
a special arrangement
or follower connection with the
of cams causes the drum to move by abrupt movements when the
crank is impelled continuously.

Alexander

SWITCHING DEVICE;

OPERATOR'S
840,699.
App. filed Nov. 23,
Kaisling. Chicago, 111.
tor's key for a switchboard.

TELEPHONE

840,714-

TOOL FOR TESTING THE

WIRES;
A
1906.

1903.

CURRENT

William

Details of opera-

IN

ELECTRIC

.\pp. filed Oct. 3,
Alfred Scheiblcr, Aarau, Switzerland.
tool or device containing a fuse supported in such a
to
the
workmen.
Is dewithout
injury
blow
position that it may
signed for discovering whether the voltage is applied to bus-

bars,

840.718.

ard

hand

etc.

VISUAL RECORDER FOR TELEPHONE SYSTEMS;

Rich-

W. Shoemaker.

Pasadena, Cal. App. filed Feb. 13. 1905.
Cirarrangements used in connection with a call bell for produc-

cuit

ing a visual signal.

840,685.- -Automatic

Engaging and Disengaging Device

connected thereto at a point which during transmission has practically zero potential to ground.
840,909. SPACE TELEGRAPHY; Sewall Cabot. Brookline. Mass. App.
In a space-telegraph system, a transmitting sysfiled Nov. 18, 1905.
tem, a receiving system including a receiver, a senJing-key and
means operated by said key for automatically renderinj- said receiver inoperative by separating the cooperating parts thereof.
840,915. BATTERY BINDING POST; George H. Cove. Roxbury, Mass.
App. filed Mar. 3. 1906. A pair of spring tongues are bent at their
extremities so as to embrace a wire connection.
840,980. CIGAR CUTTER AND LIGHTER; Frederick A. Widmann.
A swinging tank has
App. tiled Apr. 9. 1906.
PhiladeJphia. Pa.
a w ick which moves past a metallic finger so as to break a circuit

and
840,98;.

igjnite

the

wick.

TELEGRAPH RELAY;

Nov. 28, 1906.
simultaneously with respect

App.
840,995.

H4 1, 03 5. ^Electrical
ifAO,-

as a

Switch.

TELEI'HONK-EXCHANGE SYSTEM;

Harry G. Webster, Chi-

In a telephont-cxchange sysApp. filed May 28, 1903.
caRo. m.
tem, suh*cril>cr'«i bimetallic line-circuit normally including a source
of current, rest terminals normally disconnected therefrom, a controlling relay therefor having a single winding permanently connected to the line, and means to supply encrgizing-currciit to said
relay in making connection with the line.

INDUCTION BATTERY; Halle E. Willis, Leba840,728.
.\ medical induction coil havApp. filed Nov. 15, 1906.
non, N n.
ing a specially constructed vibrator which is designed not to transmit any mechanical vihritions to the base of the instrument,
tpring supported from all sides for this purpose.
App. filed
840,766. TUBING; Edwin T. Greenfield. Kiamesha. N. Y.
A flexible metallic conduit for electric wires having
Oct, 30. 1905,
a "Spirally wound "thcct metal strip btnt so as lo form a substantintly

ELEtTKK

U

flexible

William E. Athearn.

The
to

poles of the
the armature.

METHOD OF POLYSTATION SIGNALING;

Mar.

K4r,.»,9.

York, N. Y.
are adjustable

William

W.

INTERRUPTER FOR ELECTKOM.XGXETS; John Erickson.
Relates to interrupters for
App. filed Feb. 3, 1906.
Chicago, ill.
use in connection with electromagnets for operating automatic telephone line selecting switches, such, for example, as automatic trunk

S41.004.

selectors.

TELEPHONE-EXCHANGE SYSTEM;

Frank J. Mersman and
Slersman, Ottawa. Ohio.
App. filed Apr. 14. 1906.
In a
telephone system a selective relay at each station, a restoring-magnet ill a normally incomplete circuit, and a bridged controlling-relay for the restoringmagnet. substniUially as described.
841,035. ELECTRICAL SWITCH; John E. Morris. Columbus. O. App.
A continuously revolving drum has shoes
filed
July 28, 1905.
.\ plurality of switch
thereon which may be [uisitioned as desired.
blades are mounted on levers to have a parallel movement and are
operated by the cams on the drum.
.Xpp.
841,054. UESIST.ANCE CARD; Harry Sawyer, Muskegon. Mich.
A construction of resistance element comprisfiled July 14, 1906.
ing a strip of ribbon which is sinuously formed and laid between
In this way the
(he grooves of a pair of parallel insulating strips.

841,033.

parly-line

'

tube.

PIPE CAP; Waller

App. filed
G. Morse, Waterbury. ( onn.
pipe cap has means by which a metallic ring is
nr
conduit
from
which the
rrreivcd adjtcrnt to Ine edge of the pipe
Thi» ring prevent* abrasion <>f the wire*.
wires lead,

H40.792.

New

relay

Joseph

rr.otor.

tight

filed

A method of selective
Dean. Elyria, O. App. filed May 19. 1905.
signaling in which an armature is vibrated sympathetically to the
pulsating current until a predetermincii amplitude is obtained before
bel] clapper is clutched into movement therewith.
tlie

V.XUIAIM.E SI'KKI) DRIVING; Victor O. Strobel and Arthur
In a meApp. filed Jan. 20. 1905.
K. Ilogrel.e. I'hiladclphia. Pa.
chanism for variable speed driving, a driven member, two electric
machines connected therewith, and means for connecting said machines with a source of electrical power as motors and connecting
one nf said machines with such source as a generator and the other

ii4t,.72fp.

Dynamos and

ft-ir

Storage Batteries.

I

J,

1906.

A

SWITCH <ONTA(

T 1-OR

CONTROLLERS AND

3

3

^

Tn*E LIKE;

Oa

App. filed Oct. 25. 1906. In order
Black, Rallimorc. Md.
In have (he KrKmrnt» of a rheostat (|uii.-kly removable patentee has
Ihrtn «rpi«oftrd on their base by split npring studn which enter
sockets of cormponding shape.
.S&muel

I*.

J-J

fRUCUU.K; Fdward

App. filed Nov.
A. f ojby. Newnrk, N. J.
^ crnriblc of refractory mntrriol in annular form having
'3« I9"5>
an annular rrcr«« in its under side.

H40.625.

App. filed
N. J.
840,836. CRUrinr,K; Edward A. Colliv. Ncwork,
Nrrv
190$.
A erucible formril of nrc-sliaped sections having
j:\.
dovrt:iibd keywnys in liirir appf'^jmnting edgoi and keys con•iriKlrd l'» fit in said keyway*.
Mrwiett, Schenrctady, N. V.
M40.H4K. f IRfUIT BRKAKKH; Kdwnrd M
Meclianiral drt;iils <>f a tnngnrlic circuit
App. bird Nov. 7. iO'»4
brciiker for Urge curfrnt* drsignrd 1" rffetl ii long break nl the
tnriallic ontart^ Ivrfnrr ihr sbunr cuiilacl* Heparote. and then lo
effect a long break at the shuni contuei«.
"
FJ.r.ClHK liKA'IKR; Nicholas N S, Malcovilch. San Fron
niislrticlinn of flexible asbesp. i al.
App. filed Jan. 25. tonft.
nveti
herein «r» us 10 conhlonket having a resist; nee wire
I

^'iititr

H^oM*,chr

:i

heatiiiK tiirdiiiin.

KLMTRKALLV
IM.il .'I.-1,.I.,...

inttl.

•tO[.tg«.

tMltciy.

IV

PRDpKLI.EIi

VKMK

9 3
12.589.-

resistance element in rigidly sui^tportcd to permit
the same time has an ii|K'n rndiating surface.
841.07(1.
rnd.

TRANSI'MRMER;

LK;

Mat bias

Pfnils-

Harry

P.

Davis,

expansion,

Pittsluittf,

and

lit

and Iraiik (on

Swi^vale, P«.
App. filed Mnr. 23, nj.K).
Krlatcs In electrical
iratufonnt rs aiul compi {mh u core, a Heeoniliu y winding and two
primary wintjinK* of mucIi struclnre ami urranuement that the sec-

ondary

windinif i«t active or innclive iireording lo the relation of
the currents in the circuits lo which the (iati<tf<irntrr i"* cnnncclril.

MKCHAMSM;

KLia TRH AI. SWITCH
Hnhrrt
F.
KianU,
nrnnkljn, N. Y.
App. filril Dec. jh, 1905.
A cori-ticliim nf panel
hoard in which lie cross bars are niniinled edgewise iihuve the bushitrs so titnt the rrlge of the crons barn mav
form the con t.ic ting
riarlB for the switches, (ind. If itisired. nuiy lie tliiHh with (lit- bus
inrs.
allows saving of iitaleridi and provides for grcjiter
'I his

1J.5H0.

Relates lo elccApp, filed N*'v. jf,. igoj.
'mllry (mlr anil lirarers nr "hors to con.it
the vt hiclr can proceed along an clec.'lie.
A I "I her times lh<* vehicl*- runs by

Kleetrical Switch MecliaiuKin.

I

safely

.
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central station
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such

of
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how

the starting current of the motor,

frequentlx

motor has

the

how much

be stopped and started in service, and

running;
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the

motor

expressed

or,

when

wattless

motor

the

another way, the power factor of
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The higher

different loads.
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the motor,

and the

ing or in

running, the better

efficient soliciting

details.

It

motor from
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The power

standpoint.

upon a variety of

power
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factor of

lesser the wattless current required in start-
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of

factor
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central
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however, intimately connected

is,
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netic

A

that of an engineer rather than that of a salesman.
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leakage

magnetic flux between
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his ability to see clearly all sides of a question.

mag-

and second,

;

primary and sec-

tire
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motor

sales-

"special pleader" tempera-

ing carefully both sides of every question and lacking enthusi-

asm because of
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circuits

the reluctance of the

first,
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nary run of lighting contracts the necessary technicnl knowledge
can be acquired in a short lime. We believe it worth while to
call

the attention of technical gradualrs to this rapidly

growing

department of the central station business as another possible
field for

them

to enter.

school contains

Every class grndualed from

some men whose natural

abilities

ance

in

The

to the excitation

the leakage factor

is

ratio of the leakage react-

ohms

reactance in

''leakage factor" of the machine.

It

is

called the

generally .Hlmiltcd that

is

equal to a "dispersion factor," which

a

is

constant for each particular machine, multiplied by the ratio of
the air-gap, or clearance, to the polar pitch.
to estimate

reactance

the excitation

duction motor under design.
di-lcrmined.

I

As soon

ln-havior of the

In-

is

known

induction

drawing
aixl

niolnr

pr.iclically

semi-circle

to

in.icliinr

coincides
scale,

at

llie

any load can

circle

found

certain

quantity

at

any or
is

the

all

loads.

dispersion

with

the

a

speed,

The only
factor,

cfTccIs of slot uiaguelic leakage, tooth lip

the case of

a technical

in

as well.

wound secondary

in-

semi

It

circle.

By

power, primary
slip,

clillicult

which

magmlic

circuits, lull

diagram.

is
lie

current of an

secondary currents and losses, as well as the

readily

not dillicult

is

as the leakage factor

the locus of the vector primary

th.il

this

It

any usual type of

in

approxiiuatcly .isccrlained by the use of

do not

lie

ohms

can be

:nu!

includes

un
the

leakage, and

ui.igiielic

leakage

jAXfARY

ELECTRICAL WORLD.

26, 1907.

In the article appearing on page 181 of this number, Dr. A. S.

McAlhster gives some- simple formulas for deriving the disfactor from the dimensions of any given induction

persion

These formulas are based upon tables of data published

motor.

by Mr. H. M. Hobart for 57
tion

the correctness of the statement by

He shows

motors.

and types of induc-

diflferent sizes

Mr. B. A. Behrend that the dispersion factor usually
tween the numbers 10 and

15,

and that

the product of two

it is

numbers, each of which follows a substantially straight

line

\aw

The advantage

simple dimensions of the machine.

in relation to

be-

lies

of Dr. McAllister's empirical formula for the dispersion factor
of an induction motor

based upon experimental

that, while

is

determinations of actually constructed machines,

it

conveys a

amount of

paratively small

uation

one

if

cable

upon

could rely

would avoid an awkward

pressure without

much

relatively

advantage

little

is

secured by reducing the air-gap.

air-gap of the 57 European induction motors cited

and tabulated by Mr. Hobart, works out
cent'meter, or a

little

more than one

of one

at one-ninth

Dr. McAl-

millimeter.

formula has the advantage of simplicity, although en-

lister's

tirely empirical.

would be very desirable

It

and reported upon by designers

many

in as

have

to

checked

it

diflferent instances

practical

importance at present were the exhibits of high-tension sub-

marine cable for a working voltage of

was

core

the

A

was

hemp

to keep

the inductance, thus allowing the

down

A

use of separate cables.

cable like this seems capable of ex-

which must otherwise

cellent service in case of crossing lakes

in the

long run

rubber-

most interesting

armor wires with

the insulation of the individual

feature

was

insulation

sheathed in gutta-percha and then armored.

tarred

In this instance

13,000.

and the

leaded,

also

sion in the machine, such as the radial breadth of the clearance

The average

Of more

feeling of insecurity.

whether

shows, for example, that beyond a certain point

sit-

man-

cable

if

at full transmission

ground wires for moderate distances, even

rational conception of the influence of each important dimen-

It

as

ufacture had reached a point where one could install under-

be avoided, although in most instances

or air-gap.

now

looks

It

it.

would not be

it

an open question

is

it

better policy to raise

We

the voltage, stick to overhead construction and go around.

can recall very few cases
water, unless for very
effect

which the use of cables under

in

much
Of

any great saving.

higher voltage than 13.000. would
course, in using cables on trans-

mission systems either for underground or underwater work,
there

is

considerable risk incurred at the terminals and extreme

precaution have to be taken to avoid the risk of puncture

if

anything upsets the electrodynamic balance of the system.

as possible.

The experiments on overhead

High Tension
Our

C.'^bles.

readers will be interested in some high-tension experi-

difficulties

brush discharge as the size of the conductors

is

Milan Congress, an account of which

at the

on page

Signor Jona. who

183.

remembered with pleasure

is

by those who attended the congress of 1904,
cable

design and

artificial

iiary

enough

to call

for

worked

his

handiwork.

150,000 volts

at

is

The

comment anywhere.

was prepared according

instance

this

in

line of cable

a past master of

is

and some remarkable

construction,

might reasonably be expected from

an

printed

is

results

to

generally great enough to

make

Yet inductance then becomes serious and everj-thing points to
the need of a considerable reduction of frequency in such cases.

There are those who insinuate that

The

Jona.
its

dielectrics

already familiar in the practice

result of this design

exterior diameter has an

cable which for

produce a

to

is

enormous

Signor

of

not been advancing by leaps in recent years, and

dielectric strength.

diameter was but a

In

which the cable stood up

Milan experiments come pretty near

The

fact that

to give

it

a

the conductor

was

more than 200,000

to

directly lead-sheathed

smooth, cylindrical surface doubtless has

The

some very material progress.

result.

The

Since

the

seems

to

endurance
be

quite

sheathing, of course,

very
to

recoup a material part of the expense, and

of safety

it

fully justifies its existence.

in

added factor

measured by

the call

comes

working potentials

is

it

to have the insulation problem worked out

even the highest pressures

now

in

in

no small thing
advance,

.^t

struction

not necessary in this country, and few companies will find

themselves forced into the position of carrying very high voltages on cables.
tice

would lead

station

location.

There are
to

cases,

however,

considerable gain

in

which such prac-

in

matter of sub-

the

There arc numerous cases

in

which a com-

until

least

line

To

provide a suitable factor of safety

be two feet or more, and the mere matter of mechanically supthe

becomes

insulator

Such requirements

Fortunately underground working with very high potentials

at

working alternating-current pressure of 100,000 volts,
the striking distance along the insulator edges would have to

porting
use.

stay,

a

use such cable would have

an ample factor of safety for underground

is

have come to

one form or another.

for

for a general increase of

structures

dimensions

their

seems probable that these

of necessity the very long steel pin and long span construction
in

when

large

it

wires are carried in suspension, and with them comes almost

For present uses such

cable appears to be needlessly excellent, but

under adverse conditions

insulators

of

accurately

t'

enough

ranking as architectural

structures suggesting pagodas in honor of the gods of potential.

so as

much

increases the cost somewhat, but economizes in dielectric

to

volt<.

along the line of possible discharge,

do with the excellence of the

insulators used in the

trifle

over two inches and the dielectric was only about 0.6 inch, in
spite of

only very

is

it

actually passed in reg-

was

The limit is now moving up to the
ular commercial work.
neighborhood of 70,000 and perhaps the next few years will
see

the cable here considered, the total

to zero

would be reduced

it

Altogether working voltage has

attempting the extreme.

in

recently that the 60,000-volt limit

graded

is

large conductors a necessity.

Certainly

cabte used

It

to be transmitted

working pressure the amount of energv'

e.xtraordi-

the scheme of

from

increased.

fortunate that in the very cases demanding extraordmary

is

ments

interest,

of

less

offer

lines

although they showed beautifully the lessened

raise a

new

then

extremely

series of

problems

potentials arc very formidable,

and

in

how

practically troublesome remains to be seen.
is

in line

As

on which many experiments are needed.

Milan experiments show, the elctrostatic

it

troublesome.

a long

ways from

effects

at

extreme

far they will

Certain

60,000 volts to 100,000, very

conthese

it

much

prove
is

that

longer

than from 20,000 to 60,000, and there will be needed considerable experience which

may come

high.
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Fifteenth

Annual Convention

of the

North-

the Wisconsin laws before extensive water

in

ment can be expected.

western Electrical Association.
annual convention of the Xorthwestern Electrical Association was called to order at the convention hall
in the Coliseum Annex, Chicago, ii a. in., January l6.
President Harold Almert made a few informal remarks, thus following out the custom of the association of having no formal
fifteenth

presidential address.

He

wave

said that the crest of the

of

mu-

ownership sentiment which had been passing over the
country seemed to have been reached, and this sentiment is now
on the decline. What little agitation there had been recently in
the association's territory was mainly in regard to street railways. Not much had been said about lighting companies. Electric lighting companies had been analyzing their conditions more
closely the past year and determining the possibilities for business.
He thought the result had been more confidence in public service corporation securities and there had been recently
better demand for such securities. With the present high prices
for construction materials, companies were not planning extennicipal

sions so

much

as attempting to develop

more

fully the territory

He called attention to one matter which the
should consider, namely, the status of engineers
and superintendents of municipal lighting plants
the associa-

already occupied.
association

m

There were some

tion.

in

the association

at

present.

He

favored the admission of such memliers, but on different terms
from those connected with private corporations. As to association business matters, the present secretary had declined to accept any salary for his services the past year. As a result of
this and good business management, the association was able
to

end the year with a balance on the right side of the ledger

— something which had
The

4-

power develop-

of the association were urged

Members

to stand together in securing the passage of such laws.

At

The

XLIX, No.

Vol.

not occurred for a number of years.

Mr. B. C. Adams, secretary and treasurer.
showed that there had been two executive committee meetings
during the year, one of which was to consider the resignation of
the secretarj- because of his removal from Madison, Wis., to
Lincohi, Neb. This resignation was not accepted. At the other
executive committee meeting it was decided to hold the annual
meeting in Chicago at the time of the Electrical Show. He
then gave a financial report which showed a cash balance of
$23.25 and assets $39.96 in excess of liabilities.
A nominating
committee consisting of Mr. John H. Harding, of La Porte,
Ind. Mr. F. W. Insull, of Evanston, 111., and Mr. I. P. Lord,
of Waupaca, Wis., was appointed.
The president announced
that active members of the association would receive free tickets
to the Illuminating Engineering Society dinner on Thursday
evening, the entertainment committee having chosen this means
report of

W.

morning session of Thursday Mr.

the opening of the

F.

Evanston, 111., read a paper on "Uniform Systems
of Accounting for Small Companies."
He stated that the object of a system of accounts was to obtain exact information
as to the amount of money invested and the results obtained
therefrom. It is not sufficient that simply the total results be
known, but closer analysis must be made to know what proporInsull, of

item

tion each
rates

is

is

of the

Agitation

whole.

for

reduction of

the result of ignorance on the part of the general public

The

as to costs.

trouble

was that

most cases the companies

in

themselves did not know what the different classes of serCompanies must be in a position to
vice were costing them.

show
cost.

the public or anyone else
It

is

what

different classes of service

not enough to argue the case

;

arguments must be

He

then went into a description of a classification recommended, which docs not permit of

backed up with facts and

figures.

abstract here.

After a short discussion of Mr. Insull's paper, Mr. H. H.
New York, formerly of Madison, Wis., read a paper
entitled, "Some Phases of Smaller Central Station ManageThis discussion was
ment," which was discussed at length.
followed by the reading of a paper written by Mr. Homer
Honeywell, of Lincoln, Neb., entitled, "Outline Lighting," which
A discussion on producer gas
also elicited a good discussion.
Scott, of

Harold .\lmert, who read exon this subject which he recently had occasion to make.
Mr. Thomas B. Whitted, of the St. Louis
of the Westinghouse Machine Company, also spoke at
office
length on the present status of the gas engine. After this discussion, the convention adjourned until afternoon.
The first paper of the Thursday afternoon session was presented by Mr. C. W. Bergenthal. of the Wagner Electric Manu-

power was
tracts from

started by President
a report

facturing Company, the title being "Some Oiaractcristics of
Alternating-Current Motors in Which the Central Station Man
After discussion of this paper, Mr. J.
is Vitally Interested."
K. Cravath read a short paper on "Some Points in Illuminating

Engineering for the Small Central Station," which was also
fully discussed.

In the evening a joint meeting of the Northwestern Electrical
and the Illuminaling Engineering Society, Chicago

.Xssociation

of entertaining the association in place of a theatre party as in

was held in the restaurant in the basement of the Coliseum, dinner being served at 6:30 and discussion immediately
following.
At this meeting there was a general discussion of
street lighting, a report of which will be found elsewhere.
At the begiiming of the Friday morning session applications
for membership were received from 18 persons, most of them

years past.

operating central station

At the Wednesday afternoon session Mr. O. J. nushnell. superintendent of the meter department of the Chicago I'.dison
Company, presented a paper entitled "Warrnnt.Tblc Expense for
Meter Testing." An abstract of this paper ,ind the discussion

a very healthy state of association affairs.

;

following

will be given in a subsequent issue.
it
Robert Crouse, of the Co-operative Electrical Development Association, reviewed the progress of the Association
up to date. He read extracts from a report lie persentcd at the
December 13 meeting of the association in New York, and told
of the action taken at that meeting in appointitig committees on
membership, subscriptions, commercial prograTnnic and rules.
The association will be organized with all the finirtions and

Mr.

J.

powers of a corporation.
After Mr, Crousc's address, Mr. Ernest Gonzenliarh ri'ad a
paper on the water powers of Wisconsin. This paper reviewed
the favorable conditions for electrical water power develop'
mcnl on a number of Wisconsin rivers, and showed the great
imdcvrloped possibilities in the stale. In the discussion which
followed this paper, it was shown by Mr. Uticy, of Watcrlown,
that companies do not have the power to condemn land for
water purposes in Wisconsin. The only water rights given by
Wisconsin laws arc those allowing the development of streams
for logging purposes.
If is necessary to have a slight change

Section,

men from

small plants, thus showing

Mr. Ernest Gonzenmanager of the Sheboygan Light. Power &• Railway Company, gave an informal talk on the plans he had adopted at Sheboygan for giving premiums to employees for power
station economy and obtaining new business. This talk and the
bach, general

discussion following brought out

many

practical points of value.

Mr. A. Bement read a short paper on "Tlie Trend of Improvement in the Design and Operation of Boiler Plants," which was
followed by a discussion most of which related to the question
of flue gas analysis apparatus,

.\fler

tlii>;,

the report

of the

nominating connnittce was he.ml. .ind llic following nflicers
were elected for the ensuing year: President. Mr Isilward
Daniell, of Marinette, Wis,, and Menominee, Mich,; \ice-iiresiilent, Mr, B, C .Adams, of Lincoln. Neb,
second vice-president,
Pearre, of Negannee. Mich,; secretary .ind treasMr, II,
Directors:
urer. .Mr, Roger N. Kimli.ill, of Kenosha, Wis.
Messrs. John S. Allen, of Lake Geneva, Wis,; W, R, I'nlnam,
of Red Wing, Minn. George M. I^ukcs, of Chicago.
A rtiotion
of thanks to the officers for their elTjcient servins during the
C .Adams,
past year was unanimously carried and Mr, H
the retiring secretary who bad declined to accept the $500 .inniial salary to which, under the rules of the association, he
;

I'',

:

is

entitled,

was given

a

special

voir

of :ippvr<ialion

.iiid

the

;

:

January

26.
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officers were instructed to have prepared and presented to him
a special, appropriately bound copy of the Transactions of the
convention for 1907. It was voted to hold the next meeting

January, 1908. If the Chicago Electrical Show
is in progress during the week specified in the constitution for
the holding of the annual meeting, it is probable that a two days'
convention will be held in Milwaukee and that on the third day

Milwaukee

at

in

make a

those desiring will

otherwise to

visit

the

trip to

Electrical

Chicago by special car or

Show.

Joint Meeting of Chicago Section Illuminating

Engineering Society and the Northwestern Electrical Association.
On Thursday

evening, January

17,

the Chicago Section of the

Engineering Society held a dinner and meeting
Xorthwestern Electrical Association. The dinner was served in the restaurant of the Coliseum at the Electrical Show at 6 p. m.
The subject discussed after dinner was
street lighting, the following questions being announced as a
Illuminating

jointly with the

basis for discussion
I. "Large versus Small Units in Street Lighting."
2. "Globes
and Reflectors for Street Lamps." 3. "New Street Lamps."
Mr. Albert Scheible. leading the discussion, stated the primary
objects of street lighting as pathfinding and crime preventing.
For pathfinding absence of strong contracts in illumination
were necessary as well as the avoidance of shadows. To prevent crime a lamp should be placed opposite each alley entrance, which practically necessitated the use of small units.
He exhibited a photometric curve taken from a German publication as being an ideal form of photometric curve for a street
lamp. This curve had a form very similar to a sectional view

of the blades of a revolving fan.
Mr. \V. D".\. Ryan cited the paper he read before the Ohio
Electric Light .Association in 1901, in which he favored whal
was at that time a relatively small arc lamp unit. It was a
mistake, however, to push the arc below 4 amperes because with
such small current the variation in light due to the wandering of
arc from one side to the other is too great. For example, 25
degrees below the horizontal in a certain enclosed arc lamp with
the arc on one side of the carbons, the candle-power would be

600 on one side and joo on the opposite side. He gave figures showing the greater candle-power given by a magnetite arc
at the useful angles as compared with the ordinary enclosed carbon arc. The magnetite arc with its reflector has very nearly
an ideal form of distribution for street lighting. He did not
think it wise to use an incandescent lamp of less than 50-cp for
street, lighting.

Frank

McMaster

said that reliable measurements on
were extremely rare. Such measurements
were the hardest things ever attempted by engineers. After all
was said and done, it was the effect on the eye that determined the efficiency of any system of street illumination. With

Mr.

street

illumination

big lighting units the pupil of the eye

is

contracted

ing the lamp so that the apparent illumination

is

when

fac-

considerably

cut down, whereas with small units one can see with comfort
the

length of

the

street.

Physiological

effect

was therefore

more importance than foot candles. In most of the larger
citiei where efforts had been made by business men to better
light the down-town streets this improved artistic lighting was
of

173

mum

candle-power a little below the horizontal, as is desirable.
E. Daniels considered large electric lighting units
necessary where w ires had to be placed underground
otherwise the cost of ornamental posts for small units would be

Mr.

W.

;

Lamp posts suited for use on such streets cost
$100 a post. The street appears better in the daytime with few posts than with many.
Mr. F. W. Willcox
thought the tendency to be more and more toward incandescent
lamps and small lighting units.
prohibitive.

from $75

to

Mr. John S. .-Mien, of Lake Geneva, Wis., spoke of a small
town which had recently contracted for and installed an incandescent lighting system with a 32-cp lamp on each corner.
These lamps were placed m multiple on street lighting secondaries fed by small transformers, and it was surprising how few
transformers were necessary to cover the town.
Mr. A. J.
Marshall spoke of the lighting of downtown streets with clusters of incandescent lamps placed in spherical globes on ornamental posts as practiced in certain cities.
He condemned
the use of lamp clusters inside of a single globe in this way because large high efliciency lamps would involve less expense
for operation and installation.
He favored a dense opal globe
for use on such posts.
Mr. J. R. Cravath said that in his opinion the question of
large versus small units is largely one of the total amount of
light to be used on a street. Where large units were placed at
frequent intervals as on down-town streets, their blinding effect was not objectionable because of the large total amount of

on the street surface. However, with an arc lamp on
every second corner as in many residence districts, the blinding
effect of the lamp absolutely defeated good illumination.
Small
light

units were necessary

where but

a small

amount

of light

was

to

be used per mile of street.
!Mr.

Ryan agreed with

much

the statement that

it

as foot candle intensity on the street that

is

effect fully

we

are after
otherwise the enclosed arc with its efficiency 50 per cent lower
than the old open arc would never have been able to drive out
the open arc. The enclosed arc with opal inner globe gave less
decided contrasts and produced less blinding effect as well as
."»s

giving greater candle-power at the most useful angles a

little

below horizontal.
Mr. F. W. Willcox being asked

lamp

to discuss the tungsten

as applied to series incandescent street lighting said that the

tungsten lamp was soon to be put on the market at 1.25 watts

no volts. It would be much easier
short thick filaments of tungsten for series lamps than

per candle consumption for
to

make

and therefore a very efficient and durable
lamp for tungsten could be expected. Central station men would then be able to replace old carbon filament
lamps with tungsten lamps of the same candle-power and operate
three circuits from one transformer where before they had operated one. The efficiency of the tungsten lamp is higher than any
for multiple lamps,

street series

other illuminant e.xcept the flaming arc.
Oflicers for the Chicago Section for 1906 were elected in accordance with the new constitution of the Society. The oflicers elected were as follows Chairman, Mr. George C. Keech,
of the Cooper-Hewitt Lamp Company secretary, J. R. Cravath,
rt39 Monadnock Block.
Managers. Messrs. H. V. von Hoist,
:

;

and E. W. Lloyd, contract agent, Chicago Edison
Company. Examining Board for new members Messrs. W. R.
Bonham, of the Sawyer-Man Company, and C. E. LTmmach.
secretary. R. Williamson & Company.
architect,

:

being done by incandescent lamps.

Mr. R. W, Bingham, speaking on gas mantle burners for
gave a spacing of one 50-cp gas mantle burner
every half block as good lighting for residence streets.
Four
thousand such lamps are used in the residence streets of New

Illuminating Engineering in Boston.

street lighting,

York.

They give

the advantages of a small unit without un-

Their maximum candle-power is in a
which suits them to street lighting whereas with the
Nernst lamp the distribution is mainly downward.
Mr. McMaster called attention to the fact that the most recent form of
N'crtist slrt-i-t lamp has
vertical glower nhich gives a maxi-

sightly poles or wires.

direction

.n

The Boston section of the Illuminating Engineering Society
met at the .\mericnn House, Boston, on January 15 with President Campbell in the chair. Mr. Cowles, of the Edison Electric
Illuminating Company, made an address on "The Progress of
Electrical Illumination," during which he gave a brief history
of the early arc lamps, beginning with the Brush apparatus,
and coming down through the carbon filament incandescents
to the metal filament lamps and high-efficiency arcs.
He

'
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4-

and large operating interests to consider
work along broader lines.

pointed out the attractive features of the tantalum and tungsten
lamps and discussed the mercury lamp and the Moore vacuum

the association officers

tube.

.-\rrangements have been

Mr. Cowles was followed by Mr. J. S. Codman, whose subject
was "Aids to Progress in Lighting." He rehearsed the diffi-

funds for that purpose, and a great deal of new
be undertaken by the association in the near future.

culties that beset an illuminating engineer, say six or seven
years ago. he being obliged to do his work without any assistance such as he now receives in the shape of distribution curves

and place for the next convention was also considered. While
no definite decision has been reached, this will probably be

which are now published in technical papers, etc., and calculation tables, which save a vast amount of figuring in working
out problems of lighting.
the close of these talks

-Xt

a

general discussion

followed,

Adams, Dr. Bell and Messrs. Cainpbell,
King and others, in which the osmium, the
and other lamps were commented upon. Forty members

participated in by Prof.
Gifford, Clark, Hale,

helion

were present.

Meeting

Independent Telephonists.

of

plans for carrying" on the association

made

to provide sufficient additional-

held in Qiicago early in June."

The

public generally has the

idea that

resentatives

of

operating interests

telephone

large

recently in the office of
at

officers

J.

E. Hoge, president of the organization,

The proceedings were

Cleveland. Ohio.

in

discussion of the points of interest involved

Hoge

President

tions of the country.

was held

the

in

form of a

different sec-

presided at the meeting

J. A. Harney, assistant secretary of the association, and
charge of the headquarters in Cleveland, acted as secretary.
The following were present E. L. Barber, vice-president and
general manager of the Independent Telephone Company, of
Chicago; M. B. Overly, of Louisville, Ky., representing South-

and
in

:

ern interests W. B. Woodbury, general manager of the Home
Telephone Company, of Detroit Charles E. Sumner, of Portland, Oregon, representing the independent interests of the
Northwest ;. J. G. Splane and Robert C. Hall, president and
treasurer, respectively, of the Pittsl>urg & Allegheny Telephone
Company, Pittsburg Senator C. W. Kline, Hazelton. Pa.,
representing Pennsylvania and New Jersey Chas S Nortoit, of
/pdianapolis, representing the Indianapolis Telephone Co. .ind
the New Ix)ng-Di--tancc Telephone Co., which controls c;:tensivc
toll lines in Indiana; James S. Brailey, Jr., president of the
United States and Cuyahoga Telephone companies of Cleveland.
and head of the Ohio syndicate C. Y. McVey, general mniiapcr
of the United States and Cuyahoga Telephone companies
E.
W. Moore, of the Itverett-Moore and Ohio Telephone syndicates; J. B. Hoge, president of the International Association.
and J. A. Harney, assistant secretary of the same organization
;

;

;

;

;

;

As

to the object of a

meeting

at this time.

President

Hoge

"The last meeting of the executive commillee was held
Chicago in October, and since that time important franchises
have been granted the independent people in various parts of
the country, notably at Omaha, Denver, Milwaukee, and BosAll of these places have seen a determined fight on the
ton.
part of the Bell Company to keep the independents out of the
At Denver and Omaha the matter was submitted to a
field.
popular vole at the last election, the results being overwhelmThe indepeningly in favor of the independent companies
dent victory at Boston is especially important, Boston being the
home of the Rell Telephone Conii)any. An important feature
of the independent development during the past few monthi
has been the completion of arrangements to provide full f;>citities at Chicago and Detroit for connections with the rnd-;pendent lines. The provincial government of- Manitnba, Can•aid

:

in

was sustained in its policy to establish
telephone systems to compete with the Bell Company in Canada.

ada, al the last cirrlion,

the service, rales and IrcatmrnI of that

company

l)eing altogether

The Manitoba
government will al once begin the conslniclion of telephone
plants which will connect willl Ihc independent liiie.H in the
nnsatiifactory

United Slates,
tnent

recently

In the

people of

tliat

|>rovince.

The great progress of
has made it advisable

tlic

to

independent niove-

call

this

meeting of

independent

in-

com-

pany or merger, but this seems to be a mistake common to
those who do not take pains to get at the bottom of matters.
On this point Mr. Hoge had the following to say: "Even if
such a merger were possible we would not consider it advisable.
Our aim is to keep the independent interests together in a
compact organization for mutual advancement. Consolidationsare constantly being made here and there throughout the states
with a view to greater economy and efficiency, but beyond a
certain

such

limit

consolidations
peculiar;

is

not

are

that

;

The

practicable.

management

control and

local

are essential to obtain the best results

and executive conuiiittee of
the International Independent Telephone Association and repjoint session of the

the

of the country are being formed into one great

terests

telephone business

A

work will
The time

and

local

owner-

ship of securities have been the chief sources of strength of the

Our

independent companies.

present organization includes

all

independent companies in the United States throughtheir state associations, and the independents of Canada through
the Canadian Independent Telephone Association,
.^t present
of

the

there are over 7,000 independent companies in the United States,,
operating in approximately 13.000 cities and towns, with about

telephones connected with their systems.
There isapproximately $350,000,000 invested in these properties.
The
movement in Canada is of comparatively recent growth, but

3.500,000

already there are

the

in

neighborliood nf

independent

15,000

growth of over too per cent during the past year^
and next year will show a growth of over 200 per cent. Nat'phones, a

we

urally

are gratified by the progress

few months.

last

we have made

has exceeded the

It

most optimistic independents.

expectations

in

of

the-

the

Independent telephony has been

given a wonderful stimulus by recent victories. More money
i; being put into the telephone business to-day, and the field'
being developed

is

the past.

to

a

greater extent

The independents now have

than

any time

at

in

plants or are building in

every importaiu city

in the west except Cincinnati, and that city
cannot long resist the public demand for independent connections.
Plans arc in operation or rights have been seciired inevery important eastern city except Providence, New York
and Washington. In the two former the matter of independent
franchise is now being agitated, and prospects are bright for
indcpendeiu success despite the strenuous opposition of the-

.Mtogether.

the independent telephone
such good shape as at present.
Wemade wiinderful progress during 1906, and start i()()7 with
prospects for still greater success,"
Bell

at

situation

both

places.

was never

in

W. E. Woodbury, genTome Telephone Company of Detroit,
said: "You may say llie Oetrdil proposition is coming along
nicely.
Wc have been .ictively at work for the past six months,
.Speaking of the Michigan situation,

man.iger of

eral

an<l

have

tion,

at

the

I

present four steel buildings in course of construc-

rcprescnling an investment, including real estate, of over

Half our local pole lines in Detroit are up, and'
nf our suluviiy is couiplelnl.
We are now .il
work stringing wire cm our completed pole lines. The tot.il
investment in the city of Detroit will exceed $.1,000,000,
In
addilinii to the lucal work, i)\ir company is building 300 miles
of toll lines, carrying about .),ooo miles of circuit. This longdist.ince work represents an investment of over $i,ooo.(kx).
We will connect with all the independent plants in Miibit^.in.
Indian.! and Ohin, and through arrangements with the United'
.States Telephone Company will have speei.il facilities for the
Cleveland business.
At present we have (iver ij.ioo first-class
$250,000,
.ibmit

nni'-tliird

contracts signed up
l.itlcr

Ihnt our
at

for service,

part of this year with

property

our iunnediate

is

fully

elisposal."

and

will begin

15,000 subscribers,

financed, every cent

operations the
I

might add

riquivcd being

—
;
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Purdue Meeting
The meeting

of the

Purdue Branch of the American

new

Institu-

room

lecture

of

was addressed by Professor

sion of Dr. C. H. Sharp's paper on

July, are

Matthews, director
Preceding a discusTypes of Incandescent

C. P.

of the School of Electrical Engineering.

"New

Oshkosh

Among

It

power.
that

is,

Low

:

power consumption, good

specific

good quality of

light

long life, sustained candleThe individual units should have suitable intensity
should not be of too high or too low a candle-power

distribution,

light,

should work equally well on either direct-current or alternating-current circuits, and should be capable of rugged construction.

the

The different types of lamps,
new were then taken up and the

including

old

the

alternates, A. C. Langstadt, of

:

New York

City next

Lac, and Chris Sarau, of

Milwaukee, and

W.

G.

was decided

to

make

summer convention

the next

of the

of

meeting selected being a chartered steamer, which will take the
delegates on an excursion up the Fox Rixer, in Wisconsin.
On the evening of the first day of the convention the delegates
banqueted at the Hotel Blatz.
Following adjournment on
Wednesday, January 16, the association visited the works of
the Allis-Chalmers Company, the Cutler-Hammer Manufacturing Company and a number of other large plants, devoted in
part, or exclusively, to the manufacture of electrical appliances.
Mr. V. B. Burgess, of the Burgess Electric Company, of Duluth,
attended the convention as a delegate of the Electrical Contractors' Association of Minnesota.

the desiderata of the electric lamp brought out and

discussed were

to be held in

Fond du

association partake of the nature of an outing, the place

should.

it

is

F. Briggs, of

\\".

Pauli. of Racine.

Lamps," Professor Matthews gave some interesting facts on
the development of the carbon filament lamp, together with the
requisites an electric lamp should possess if it is to fill the requirements as

Contractors, which

trical

Purdue University on Tuesday, Jan-

the Electrical Building at
uarj' 15,

—

Knoerr, of Milwaukee. Directors J. D. Warden, of Oshkosh ^
A. C. Langstadt, of Appleton, and A. R. Schmidt and G. F.
Rohn, both of Milwaukee. The delegates chosen to represent
the Wisconsin Association at the annual convention of Elec-

of the Institute.

tion of Electrical Engineers, held in the
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and

points of merit as well

as the points that invited improvement of each were brought
cut.

Electric Traction

Interest in the meeting seems to be steadily on the increase

shown by the increased average attendance

as

Exposition of Safety Appliances.
the

auspices

of

American

the

Institute

in 39 minutes.
On the return trip the private car of
Superintendent Grahatn was attached to the motor car when a
speed of 35 miles per hour was attained, an excellent showing,

motor car

of

Social

considering the physical condition of the

an exposition of safety appliances and itidustrial hygiene will be held in the American Museum of Natural History,
Central Park West, New York City, January 29 to February
Service,

12,

ppen from 10 a.m.

to 10 p.m. daily.

space will both be free and
exhibit

Admission and

the-

Considerable interest

and

ject by the public,

it

is

is

being manifested

in the

expected that a permanent

tion

The

much

exposition will consist as

"live exhibits," that

is

machines or devices

working
chines;

machniery
presses,

stamping,

;

textiles,

grinding

and

dwellings,

by

first

& Company

:

ma-

;

G.

:

J.

C.

W. Dowe.

the building trades, safeguarded ele-

Foreign Trade Convention.

se.i

aid

A

the injured, prevention of tuberculosis

to

cussion.

of almost

The amiual winter convention
Representatives from

in

in

of

Milwaukee on January
tlie

principal contracting

Wisconsin were in attendance. After the transaction of routine business, and the discussion of subjects of nnitua!
interest, officers for the ensuing year were elected, the following
gentlemen being selected for the officers named
President, W.
F. Meter, of Oshkosh
vice-president, W. G. Pauli. of Racine;
secretary, Albert Pctcrman, of Milwaukee; treasurer, George
in

:

;

week

in

Washington

at

which

The attendance on
all

the convention was representative
of the national manufacturing and commeroial

attendance.

Mr. W.

was present

J.

more than 900 delegates were

Clark, of the General Electric

as a delegate

Com-

by appointment of Governor

Hughes, and the .\mcrican Institute of Electrical Engineerswas represented by Mr. W. J. Johnston. On Tuesday Secretary
Root delivered an address, the keynote of which was the advocacy of maximum and minimum tariff rates. He also asked
the convention to endorse the ship subsidy bill now before

of the .Xssociation of Electrical

all

last

bodies of the United Stales, and

Wisconsin Electrical Contractors' Meeting.

Contractors of Wisconsin was held

convention was held

the foreign trade of the United States formed the subject of dis-

pany,

and 16.
companies

made the trip included
Smith, William McClellan,

that

W. N.

Tucker, superintendent of the Rochester
recently superintendent of the Rochester
Division; James Burke, engineer maintenance of way; L. B.
Stillwcll and B. J. Arnold, members of the Electrical Cominission of the Erie Railroad.
Division

and other dread diseases harmful to the life of workmen; respirators and devices for supplying and maint;:ining pure air
and industrial betterment.

15

party

Jr.,

:

and hoisting machinery; transportaand land, safety lamps and explosives,
quarrying, agricultural and chemical industries; safety from fir?.
The section of industrial hygiene will include improved
security

received at

Griffith

vators, windlasses, cranes
tion

Tlie

electricity.

Erie Railroad

models
and metal-

polishing

is

It is

;

as possible o;

Wood

J.

Kerr

in operation;

of actual or reduced size, and photographs.

the

and H. H. Esselsteyn, of Westinghouse, Church,
and J. M. Graham; vice-president of the
Blrie Railroad
R. H. Bowron, di\-ision superintendent of
tlie Erie Railroad
J. H. Maddy, special representative of the
K.

life

exposed.

by

.Messrs. O. S. Lyford.

may result, where all the problems of safeand limb may be studied in their working detail.
The exhibits will embrace devices for safeguarding the lives
c.nd limbs of workmen and preventing accidents under the ordinary conditions of life and labor to which the general public
is

and appar-

expected that by Februthe line will be ready to be put into permanent opera-

ary 15

of Safety Devices

guarding

line

Electrical energy

60,000 volts from Niagara Falls.

sub-

Museum

new

ii,ooo-volt line to be operated in

of single track besides sidings.

ceded by a dinner on Monday, January 28, at the WaldorfAstoria, which Governor Hughes will attend as a guest and
speaker.

the first

is

United States. It will include besides the main line of the Erie
Railroad before mentioned, between Rochester and ."Xvon, the
branch between Avon and :Mt. Morris, making a total of 34 miles-

be pre-

will

It

This

atus.

e.xhib't

believed that a? in Europe

is

with great benefit.

be attended

will

it

Erie.

The first official trip over the electrified division of the Erie
Railroad between Avon and Rochester was made Tuesday, January 22. The distance is 19 miles and the run was made by the

ship of this year over preceding years.

Under

on the

member-

;uid

'

Congress. At a banquet given after the close of the convention
on Wednesday evening. President Roosevelt delivered an adaress.
.-\niong the points upon which he dwelt were the San
Domingo question, the betterment of the consular service, the
furtherance of trade relations with South America, the Orient
and Australia, and the fair treatment to foreign nations on the
basis of the

Monroe

Doctrine.

He

also adX'Ocated the ship sub-

A
;
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bill now before Congress, and spoke of the necessity of a
strong navy in order to avert war.
Among others who ad-

sidy

dressed the convention were Speaker Cannon, Governors
of Maryland, and Swanson, of Virginia.

Mr. E.

War-

A. de
Lima, of the New York Board of Trade and Transportation
Mr. James W. Cleaves, president National Association of Manufacturers; Secretary Oscar S. Straus, of the Department of
field,

Commerce and Labor; Hon. John

S.

Barrett, Director of the In-

Bureau of American Republics Mr. Lewis Ni.xon,
York, and Mr. Alvin J. Sanders, of the American Re-

ternational

New

of

;

;

ciprocal Tariflf League.

Newark

CURRENT NEWS AND NOTES.

XLIX, No.

4.

Ralph Salter, of Maplewood, and R. B. Anderson,
Addresses were made by Mr. Morton, Mr. Thorpe
and Mr. Jaehnig. The meeting was followed by a banquet, at
which Philip M. Thorpe acted as toastmaster. "The Welfare
of the State and National Associations" was responded to by
W. H. Morton, secretarv of the National Association.
;

of Passaic.

INTERCHANGE OF TRAFFIC— A special telegram from
Chicago of January 19 says
"The steam railroads in the territory of the Central Passenger Association have decided to
:

discontinue

There were heated discussions in the convention on the subject of tariff revision and ship subsidies.
A resolution to endorse the subsidy bill now before Congress was passed as
amended to represent the views of conservative members, and a
resolution was adopted asking for a law providing uniform bills
of lading with foreign countries. Action was also taken looking
toward permanent organization and the holding of regular conventions like the one just closed.

Vol.

As a

their

boycott

against

their

competitors.

electric

Edwards, vice-president
of the Consolidated Electric Railways of Indiana and Ohio,
having about 1,200 miles of track, the passenger officials of the
steam roads have decided to abrogate their agreement not to
interchange traffic with electric lines.
The electric lines had
agreed to notify the Interstate Commerce Commission of the
boycott declared against thera by the steam roads and ask that
body to enforce that section of the act to regulate commerce
which requires all carriers to interchange traffic. The prompt
change of front by the steam roads has rendered it unnecessary
for the electric lines to appeal to the commission or to the
result of a conference with D. G.

courts."

REXASCENT RUSSIA.— Mr.

Nicholas Kouznetzoff, of 36
Liteinaia, St. Petersburg, Russia, informs us that a new technical journal called The Motor is to be issued twice monthly.
It will apparently be devoted principally to automobiles, but
will deal incidentallv with electricitv.

GAS PHOTOMETRY.— On
meeting of the

New York

Friday,

section

February

8,

a

1907,

of the Illuminating

Engi-

neering Society will be held at the Edison Auditorium, 44 West
'I wenty-sixth
Street, New York, for the election of officers of
the

New York

section

Mr. Thomas

the ensuing year.

for

Litle, Jr., of the VVelsbach Company, will present
"The Photometry of Incandescent Gas Lamps."

a paper

J.

on

PUBLIC UTILITIES ASSOCIATION OF INDIANA.—

NIAGARA POWER APPLICATIONS.— \i is announced
from Washington that Secretary Taft has rendered his decision
upon the applications under the Burton act for the issuance of
permits to divert water for power from the Niagara Falls on
the American side and to transmit electrical energy developed
from water power on the Canadian side into the United States.
The Secretary

hp from the Canadian side the scenic grandeur of the

ft.

falls will

not be affected substantially or perceptibly to the eye.

On

the

.\merican side the Niagara Falls Hydraulic & Manufacturing
Company will receive a permit for the diversion of 6,500 cu ft.
per min. The water for the Erie Canal is to be used under a
provision that

witli

to not more than 400 cu.
not confer any right upon the
from the canal without author-

consumption

special permit limiting the
ft.,

meeting of the executive committee of the recently formed Public Utilities Association of Indiana was held at the English
Hotel at Indianapolis, Monday, January 14. Headquarters have
been opened at 276 and 277 English Hotel, Indianapolis, where
some member of the executive committee will keep open house
to all electric light men of the State and will be in a position
to furnish information regarding any proposed legislation up
before the Indiana Legislature. The committee at its meeting
decided to make an active campaign to extend llu- membership

decides that with a diversion of 15,600 cu.

per min. on the American side and the transmission of 160,000

shall

it

consumer of the water to take it
ity and subject to the conditions imposed by the canal authorities. Relative to the transmission of electric power from Canada
the Secretary decides to issue permits

for the

importation of

The International Railway Company, 1,500 hp the Ontario Power Company, 60,000
lip; the Canadian Niagara Falls Power Company, 52,500 hp,
such power

in

the following

amounts

:

;

.-ind

the

I'.U'drical

Development Company,

4f),(X)o

hp.

of the association.

BEAUTY OF
OHIO STATE C/J/VrOA.- Adjutant-General

Critchfield

has announced the determination of the committee on

Stati-

rewire the Slate Mouse completely.

Tlu-

Hou-ie

lighting

to

liigh-tcnsion wires will be placed in conduits and the telegraph,

and

messenger companies have been notified th.il
they will be expected to put their lines in good condition al
the same time that the more extensive work is done.
Recently one of the engineers of the National Board of Fire
Underwriters made an examination of the wiring and pronounced much of it worthless, lie also stated that the building
v.as in grave danger from fire all Ihe time.
This decided tincommittee to go into the matter more thoroughly than ever
before, and Ihe conclusions reached were for
complete overtelephone

:i

hauling of

all

the wiring systems,

committee,
I'Vcdcrick

in

Association

Newark, N.

J.,

of

New

January

15.

Paterson

;

:

President.

vicc-pre»irlenl, fieorgc

Boston,

landscape

a

architect
g.irdcncr,

go to Niagara and gather
report looking toward harmonizing the com-

Millctt, the artist, to

a

On this subject Mr. Taft says: "I conceive
my power to impose conditions upnii the grant-

natural hc.iuties.
it

to

be within

ing of these permits, compliance with which will

unsightly appearance that

canon

just

below the

falls,

is

given

I

lie

remedy the

.\mcrican side of the

where the tunnel of the Niagara Falls
the works of the Hy-

Power Cnmp.my discharges and where
draulic Comp.iny are placed.

can

Civic

Assneialion

h;is

The representative of the .Ameriproperly described the effeel

upon

The

held

backyard nf a house negligently kept, lor the purpose
what ought In be ilniie tn leumve

nf .'liding uie in d<'lermiiiing

its

this

eyesore, including the appearnnci' nl

election of

lop,

I

Jersey

Philip N. Thorpe, of
Conk, of Newark; secretary,
Charles Adams, nf Trenton, and Ircasnrer and Stale director,
Paul H. Jachnig. of Newark
The boar<l nf directnrs consists
of Harry R. Jackson, J. F. Rarnhouse ami Harry Veninn, nf

ofBcers resulted as follows

of

the

the sighlsei'r of the view toward the e.-nion to he that of Innking

ELECTRICAL CO NT FACTOR S.-Uw

Conlraclors'

Electrical

aimual meeting

for

J-r.,

.ippoim

will

mercial Iniihlings there, particularly the power plants, with the

info a

JliRSEY

NFAl^

Olmstcad,

L.

and Frank D.
material

NIAGARA.-Sccretary Taft
of Charles F. McKim,

consisting

shall

appoint

.'i

counnillee

lo

the luiiKlings at

.idvise

me what

the

eh;niges,

an expense not nut of prnpnrtidii tn the extent nf the investmade which will put the side of the canon at this
point from Ixittom to lop in natural liarmnny with the falls and
the other surroimdings and will cnnre.il as far as pnssible the
raw commercial aspect nf the surrnundings."

al

ment, can be

January
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NATIONAL ASSOCIATION OF MANUFACTURERS.—
National Association of Manufacturers has issued a pamphVarious
let explaining to the public what it tries to be and is.
details are given as to its general work, membership, policies,

The

news

and other
body is Marshall
170 Broadway, New York

service in Washington, advice in legal matters

The

details.

secretary

of

admirable

this

Cushing and the headquarters are

at

City.

WIRELESS IN ITALY.— U

announced from Rome

that

the Italian Minister of Posts and Telegraphs has decided to
establish

six wireless

stations in

Rome, Milan, Turin,

Sicily.

Sardinia and Slassowa for the use of the public at an estimated
expenditure of 836,000. The installation will be hastened, as
next year the free concession of all of Marconi's patents granted

Government

to the

expires.

It

is

hoped that before then

NEW

EXCHANGE.—

At the anENGL.4ND INSURANCE
nual meeting of this exchange, the retiring president in the
course of his remarks said
"In our recommendations we
emphasized the value of municipal electrical inspectors, who
should be free from political influence, competent and supported
:

local ordinances

giving them necessary authority.

We

be-

exchange, as
the electrical hazard can be controlled otherwise only at great
expense.
Reductions have been allowed already at several
points for compliance with our recommendation."
lieve that this should be the avow-ed policy of the

EATING LEAD

PIPE.

—A

telegram from Chicago
and fire underwriters
interested in the Union Stock Yards have become alarmed over
the advent of unidentified larvse which are swarming in certain

of January 18 says

:

special

"Electrical engineers

and

upon feeding on the
These brown, hairy little
wigglers, each five-eighths of an inch long, are moving through
the "hoof houses at the yards, gnawing irregular patches of
lead, and often cutting through the cloth and rubber insulation
and short-circuiting the electric current. Holes an inch long
and half an inch wide have been cut through one-tenth inch
thickness of lead pipe. 'The lead pipe cinch' bug is the designation given the creature by Director Skiff, of the Field Columbian Museum, in whose entomological laboratory this little lead
eater is under observation."
sections of the packing plants

insisting

lead pipe insulation of electric wires.

WATER ST0R.4GE AND SUPPLV.—The
Storage and Manufacturing Association of
is

Forestry,

New York

Water
State

amendment to the
This amendment aims

attempting to secure the passage of an

State law with respect to water storage.

to secure the equalization of the flow of creeks

and rivers by

storing the water at the time of flood for use during the dry season.

It

is

argued that the building of reservoirs for water

storage will confer considerable benefit.

First,

as to sanitary

water supply for many cities and towns secondly, the enlargement and development of the State canal system thirdly, in
checking destructive floods, and fourthly in furnishing a splendid
source of water power now unavailable.
According to hy;

;

experts 1,160.000 hp can be generated by the water
powers exclusive of Niagara. This amount of hydraulic power
would involve a saving of $25,000,000 annually over the same
amount of power generated by steam.
draulic

BROOKLYN PUBLIC LIGHTING.— A

decision has been

handed down by Judge Burr in the suit of the Edison Electric
Illuminating Company, of Brooklyn, against the city.
The
total claims of the company for public lighting from January i,
1903, to February i. 1006, aggregate, approximately. $1,800,000.
not counting interest. Judge Burr's decision is that the company h.id a binding contract during the year beginning March
15, 1904. covering upwards of $600,000 of the total.
A recent

maximum

Union Gas Company

to

prices by the Legislature

i, 1905, constituted a legal right to charge at such
gave the Edison Company a right to collect its claims
in full from July i, 1905, to February i, 1906, aggregating a
further amount of $300,000.
Hence the court has thus far allowed half the total claim in full with interest. The remaining
$900,000 covers periods during which no maximum rate has
been fixed by the Legislature and no contract existed between

from July

prices,

and the company.

The company

has,

therefore,

to

prove the reasonable value of the service rendered before obThe Edison Company is containing a verdict in the court.
fident, however, that it will succeed in its establishing the reasonableness of

its

claims in their entirety.

CANADIAN SEA TELEGRAPHS.— It

Italy

adopt the wireless system for all inland communications,
thus demonstrating the practical utility of Marconi's invention.
will

by

decision in an action of the Brooklyn

the effect that the fixing of

the city
is

177

Picton,

Nova

Scotia,

that the Canadian

from
stated,
is
Government vnreless

telegraph system may be brought into use for the sending of
commercial messages between the mainland and Prince Edward
Island, thus affording the islanders relief from their present
telegraphic isolation, which has existed since the cable of the
Anglo-American Company was broken on January 5. The acting minister of public works, Mr. Fisher, at Ottawa, has been
in communication with the Anglo-American Company's office on
the island with regard to repairing the cable, but as the break
is believed to be in deep water, at about the middle of North-

umberland

Strait,

it

would be necessary

to use a cable ship to

understood that the company is unwilling
to send a cable ship to that point until the ice goes out in the
The Government maintains a wireless station at Cape
spring.
Bear at the southeastern extremity of Prince Edward Island,
from which it is able to send messages to the mainland of Nova
Scotia by means of the Government steamers Minto and Stanley,
equipped with wireless apparatus. It has been intimated that
although the .\nglo-American Company claims that it has a
legal monopoly of commercial telegraph service between the
island and the mainland, the Government may force it to permit

make

repairs.

It is

way of the Government wireless system, on the ground that the company has
broken its contract by refusing to repair its cable.
the transmission of commercial messages by

EARTHQUAKE.—

l^st week, on January 14,
JAMAICAN
Kingston, Jamaica, West Indies, was visited in the afternoon
Hundreds of
by a disastrous earthquake, followed by fire.

and hundreds injured. The street car
were badly disrupted and at last
reports are still out of operation, as well as the water and gas
works. The telegraph and telephone lines also continue broken
down, and the sea cables have all been interrupted. The West
India & Panama Telegraph Company, which is the principal
means of communication between J.imaica and the outer world,
received a report from its West Indian superintendent showing
the extreme difliculties under which the line is working, and the
persons

and

steps

were

killed

electric lighting systems

taken

to cope

with the situation.

The

dispatch

says:

"The, entire Kingston plant was destroyed. One of the male
operators was injured and Miss Thomas, a woman operator,
vras killed. Only one cable instrument, of the antiquated mirror
This is installed in a hut on the roadside,
type, was saved.
about ten miles outside of Kingston. Connection has been established from there to Holland Bay, but there is no line connecting the hut with Kingston. The manager of the Kingston office,

working single-handed in the hut, is exhausted, owing
An enormous glut of dispatches
food and shelter.
The staffs of the
is accumulating at all the Jamaican outlets.
cable ofl!ices are overwhelmed and demoralized from family and
property losses. A large staff of emergency cable operators is
being buried from Santiago, Cuba, and St. Thomas to Holland
Bay. which temporarily will be our main point." Under the

who

to

is

scant

foregoing circumstances the West India i^ Panama Company
for some time to refuse the British Government

was compelled

and other requests for the expedition of dispatches, on the
ground that it threatens completely to break down the already
crippled service.

—
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A REFORM PROGRAMME.— Ur. Mark
Mayor

form''

Fagan, the "re-

of Jersey City, in a communication to the

Board

Water Commissioners, has declared himself in
favor of municipal ownership of trolley lines and electric light
plants.
He advocates the passing of an ordinance requiring
the gas company to furnish gas of a certain quality and sugof Street and

gests a

be introduced into the Legislature for the estabutility commission with power to regulate

bill to

lishment of a public

such corporations, and to prescribe the quality of service they

and

shall render

fix rates.

ELECTRIC SMELTING IN CALIFORNIA.— ConsiderMe
interest

being taken in California in the announcement that

is

the Northern

Power Company

California

build a 50-ton

will

experimental electric smelting plant for iron ores, to be located
six miles east of Kermet, near the confluence of the McCIoud
and Pit Rivers. Operations are under the supervision of W. S.
Morgan, of San Francisco, and a force of about 25 men is at
present employed. A new post office has been established and
President
is called Heroult, in honor of the physico-chemist.
H. H. Noble, of the Northern California Power Company, is

very sanguine as to the future of the great iron beds of Shasta
County.
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TELEPHONY IN FRANCE.— Vnhed States Consul-General
Robert P. Skinner, of Marseilles, reports that, as is well known,
general telephonic communication in France is a Government
monopoly. In the large cities, like Marseilles, one does not
rent an instrument at so much per year without further responOne begins by making applisibility therefor, as in America.
For this a fixed rental is
cation for connection and service.
paid, after which one pays the State for the wire used in making the connection, and finally purchases the instrument itself.
But the instrument cannot be adopted in the public service unless it is of a type approved by the State and bears the Government stamp. Consequently manufacturers who desire to
engage in this business have to submit their types to the Directeur de I'Exploitation Telephonique et Telegraphique, at Paris,
for inspection, and if they are found acceptable each instrument
must be marked. Nor is this all, for the mark is good for one

year only.

instrument be not sold before the expiration
it back to Paris to be remarked

If the

of one year the dealer must send

and run the
remote.
in

of

risk

our issues of the

rejection,

its

The telephone

this

service in Paris

however, being

risk,

was the subject

of notes

two weeks.

last

NEW YORK

SUBIVAYS.—The Municipal .\rt Society, of
York, has issued a pamphlet on subway transit in which
one fare from the Battery to the northern end of the city line,
to Brooklyn, and to Queens and over into Jersey is advocated.
It is contended that the growth of the city is seriously impeded
by a privately controlled transit system operated and extended
primarily for dividends and stock inflation. The pamphlet advocates building new subways over such routes as to compel the
present system to take them at the city's terms or face competition.
The three commissioners appointed by the .\ppellate
Division of the Supreme Court to consider four propo'ied subway routes which comprise the so-called Manhattan and Brooklyn loop lines and which have already met with the approval
of the Board of Estimate, have refused to approve a subway
under William Street, which is part of the McDonald plan, as
amended by the Rapid Transit Commission. The chief reason
for refusing to approve of this plan is the danger to property
which would be caused by extensive excavation in the quicksand and saturated soil under the street. The commissioners
approve the proposed bridge loop railway to run up Center
Street, the Beekman Street Railway to connect with the present
subway at City Hall Square, and of the Maiden Lane Railway
to connect with the proposed Fourteenth Street system at
M.iiden Lane and William Street.
New

MAGNETIC CLUB. — At
Club of

New York

the annual meeting of the

the membership at the close of the
dred,

and

$105.97.

Magnetic

City on Jan. 10, the secretary's report showed
fiscal

year to be three hun-

the treasurer reported a balance in the treasury of

The following

officers

were elected for the ensuing
first vice-president, Marston

year: President, George H. Usher;

Cockey

R.

Downs third viceW. McAneeny fourth vice-president, Theodore L.
secretary, W. H. Mathews; treasurer, Joseph J.

second vice-president, B. M.

;

president, D.

Cuyler, Jr.;

;

;

Cardona; governor to serve one year to fill vacancy, M. H. Kergovernors to serve two years Wm. H. Baker, Chas. P.
Bruch, F. E. McKiernan, Charles Shirley.

ncr

:

;

NEIV YORK STATE TAXES.—TUe State Tax Commission
New York Legislature has recommended a

in its report to the

graduated

inheritance

tax.

Another recommendation

their franchises,

their real

recommends provide

The

that there should be a single

I'A per cent on the gross earnings of

all

The commission

also

bills

rate of

public service corpora-

tions in the State, striking out the provision

dends.

that

estate

and license taxes should be considerably increased.
it

is

and
and that on the other hand State franchises

corporations should be taxable only on

recommends

for taxing divi-

that the stock

ex-

CLEVELAND ADVERTISING.— The

change tax on the exchange of securities be continued, but that
the method of imposing the tax be changed and that the tax be
assessed upon the market value of the securities instead of on

pany, of Cleveland, O.,

the par value.

bold display

the daily papers,

aimed

Illummaling

Com-

doing some excellent advertising

is

in

regular wants of the public in

the

at

power, etc. A good large space is occupied with
and pica sizes of type. The following passage
"Warm
is a sample of the work, omitting the display type
milk for the baby may be had in the nursery on short notice
heated in an electrical milk warmer.
The current consumed is a trifle. The device m.iy be attached by plug and

light, heat,

:

AN INDUSTRIAL SCHOOL.— Al

Worcester. Mass., recently Mr. Magnus W. Alexander, of General lilcctric Company,
Lynn, Mass., in Washburn Hall, pleaded for an industrial school
on an elaborate scale in Worcester. He estimated the cost
roughly at between $40,000 and $50,000 for construction, and
figured that the annual maintenance would be approximately
$20,noo.
He declared himself in opposition to the imnic<liatc
State or municipal control of such an inrlustrial school, argiiinK
that such a project

must necessarily work out

its

own end

to

can be accepted as a successfully tried
theory. Dr. Carroll D. Wright also favored the industrial trade
school everywhere in the land. He characterized the youth of

a practical point before

it

Massachusetts, between 14 and 16 years of age, that escape
jurisdiction of the school authorities at 14 years,

and

llie

drift into

menace to the coimlry.
was corroborated by Mr. Alexander. The

the lower grades of employment, as a
In this expression he

addresses were made at a co-operative meeting of the Publie
F.ducational Association, Mechanics' Association. Worcester

Board of Trade and Metal Trades Association.

cord to any lamp socket

in

any room.

Quick

relief

may

thus

be aflFordcd at any hour of the night in the event of illness.
The electrical heating pad is much better than any hot water
bottle.

It

does not leak

— needs

no

refilling

— never

gets cold.

by the baby. Advantages
They
of electric light are too apparent to need comment.
arc becoming indispens.\l)le in every well equipped household.
It is

so light

its

weight

is

never

felt

room conveniences -luminous

Cooking

utensils- bath

— coffee

percolators, etc

,

may

radiators

be operated with electrical curThey render housekeeping easy

moderate cost.
For illumination electric light is cleaner
is
more convenient
It
safer wholcsomer— than any other.
and more attractive. Wire your house now on the threshold
The cost will be moderate and may be paid in
of winter.
rent at very

and

attractive.

—

monthly installments.
SfKio for

Call Bell

information desircil."

Main 240? or

Cnyaliog.n Central

January
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Hydro-Electric

Kakabeka

Plant at

wooden grating into an inlet bay and
from there through an iron grating into a concrete aqueduct,
by which it is conducted to the forebay situated on the bluff
overlooking the power house. As the river is perfectly smooth

passes through a heavy

Falls,

Canada.
By W.

ONE

Hewson.

G.

of the most recent of Canadian hydro-eiectric instal-

lations to be placed in service

tiquia

The

Power Companj-.

is

plant

that of the Kaminisis

179

for a distance of four or five miles above the intake, it is frozen
over early in the winter season, so that little trouble is expected
with slush or anchor ice. The iron rack, in front of the concrete aqueduct, may be swept by a strong cross current by

used to supply the

town of Fort William with electricity for all purposes. The
power is generated at Kakabeka Falls on the Kaministiquia
River, 25 miles west of Fort William, and is transmitted to the
town by two lines on a single right of way, and is there distributed from a sub-station.
The whole equipment is of the
latest approved manufacture and while the buildings themselves
are not works of art, they are absolutely fire-proof, being built
entirely of structural steel and reinforced concrete.

The load

at present

is

with the municipality for

and

not large, the only contracts being

two grain elevators for power

light,

Howa flour mill and a few small manufactories.
cannot be long until a much larger business is obtained.

light,

ever,

it

Port Arthur and Fort William, only three miles distant
from each other, are situated at the head of navigation of the
Great Lakes, and so are the ppint of change, from rail to water,
or vice versa, of the heavy freight traffic that must pass through
that district.
at

these ports

elevators

Some idea of the amount of grain transferred
may be had from the fact that there are nine

between them and one of these the largest of

its

FIG. 2.

— PENSTOCKS

IN COURSE OF CONSTRUCTION.

opening a sluice gate at one side and thus help with the reice or floating refuse.
The aqueduct is of reinforced concrete 7,200 ft. long, 10 ft.
inside diameter, 4 in, thick and its axis is practically horizontal.
At normal operation there will be a head of 15 ft. of
water on it. The reinforcing is of mild steel and consists of
9/16-in. circular hoops 10 ft. 4 in. in diameter, spaced 6 in.

moval of any slush

kind in the world.

Port Arthur, being the division terminus of the Canadian
Northern Railway, and Fort William that of the Canadian

apart and interlaced with 5,/16-in. rods, laid lengthwise of the
This use of reinforced
pipe, every 6 in. around the peripheo'concrete has proved very satisfactory, especially in places where
the pipe rests on a rock foundation or where a trench had to

be dug to bring

were made

in

it

to the correct elevation.

bolted

The wooden forms

so that they were able to be
After the concrete had set both the

sections,

used a number of times.

and the outside was brushed and then a coating of tar
and rosin applied to the inside.
The forebay is also of concrete construction and is provided
with a syphon type of spillway to prevent it from freezing up
inside

during the severe winter season.

The two
FIG.

I.

—INTERIOR

OF POWER HOUSE.

and new Grand Trunk Pacific, they contain the division
headquarters and machine shops of these three roads. If all
reports are true it is the intention of the Canadian Pacific Rail-

The
Company, which controls the power company,
erected a new elevator and flour mill, the latter having

on concrete

piers

shown

ft.

sheets riveted together.

Pacific

way

penstocks,

diameter, about 500

in

Fig. 2, are 7

ft.

6

in.

inside

long,

and are composed of

They

are supported in iron saddles set

every 12.5

soft

steel

.\ny expansion or contrac-

ft.

to install electric locomotives for all j'ard switching.

Ogilvie Milling

has just

a capacity of 5,000 barrels a day.

Considering the situation of the generating plant and the
which materials had to be brought, the plant
was erected in a very short period of time. Work on final

distances from

plans and on the installation itself

ously early in June, 1905. and power
in

was commenced simultanewas in Fort William early

September, 1906.

The

installation at the generating station,

consists

of

alternators,

two 5,000-kw,

4,000-volt,

shown

three-phase,

in Fig.

m

i.

star-wound

each direct-connected to a 6,786-hp twin reaction

turbine with horizontal shaft of Voith design and manufacture; two 150-kw, 125-volt, direct-current generators, each

.^4^'

v.'ater

direct-connected to a 250-hp, single reaction turbine of similar
maniif.icture to the large wheels; and two banks of three

transformers each and each transformer of 1,675

kw

capacity

of the air-blast type, 2,300 to I447S volts.

Water

for the turbines

is

diverted from the river just above

the F.carte Rapids, at a point

one mile above the

falls.

It first

FIG.

tion

is

J.

— KXTKKIOK

OF roWKK IIUI

Si-.,

blu'Ui.Nu

SWITCH TOWER.

taken care of by the pipe so moving on the curvers that

any severe strains are relieved. The entrances to each of the
two turbines are guarded by heavy cast-steel wicket gates.
At present each of the exciter turbines is supplied by a 22-in.
penstock, which is tapped into the large penstocks at the foot
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Provision has been

made
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The electricity is conducted from the generators to selector
switches, located in cells near the transformer air chamber, in

as lighting and instrument circuits, are carried to the
switchboard in conduits. For handling the heavy parts of the
machines a 35-ton Niles crane has been installed. The crane
motors are supplied with current from the exciter generators.

lead-encased cables laid in tile ducts under the floor. In normal
operation each of these switches will connect its generator both

of control and also in the apparatus used.

hill.

well

for a 22-in. pipe direct

to the forebay.

to a 4,000-volt bus,

through a solenoid operated

also directly to the primaries of one

switch,

and

bank of transformers.

In

oil

The switchboard
than 125 volts

switch to the 4,000-volt bus and delivered to the other bank of
transformers through the second selector switch.
The 4,000is

also used as source of

lamps, blowers,

etc.,

power

in

the station

thoroughly up to date both in the manner
No e.m.f. higher

found near

The transformers are

it.

set in

concrete cells in a gallery beneath the 4,000-volt buses and the
current transformers are placed on concrete shelves in similar
In order that the
cells behind the high-tension oil switches.

case of trouble with either the generators or the transformers
current may be taken from one machine through its selector

volt bus

is

is

may know

attendant

the exact character

the station, each generator panel

is

and

size

of load on

provided with wattmeters

for

as well as for' synchronizing.

All transformer leads are of lead-encased cables,

and enter
from ducts hung from the roof of the air chamber.
The high-tension sides are arranged in two sets of 25,000-volt
buses, in parallel, by a motor-operated oil switch.
If desired
the cases

may be used to keep these buses sepThe high-tension switches mentioned

disconnecting switches
arate from each other.

above are located on the same floor as the transformers, immediately behind them the leads from them to the buses are
of bare conductor, supported on insulators.
The buses are on
the second floor of the tower shown in Fig. 3.
Each of the
buses, as well as all leads to and from them, are completely separated from each other by concrete or soapstone barriers, as
indicated in Fig. 4, thus minimizing any spread of accident from
;

one conductor to another.

There are two motor-operated

oil

break switches (Fig. 5) on

the third floor of the towers that are used to connect the high-

tension buses to either or both 25,000-volt transmission lines
that leave the building on

the

fourth

floor.

On

this

fourth

their

choke

coils.

which are of No. 2-0 hard-drawn
copper wire, leave the building through heavy glass plates set
in i2-in. tile and are protected on the outside from the weather

The transmission

FIG.

5.

— M0T0R-0rER.\Ti;u

HIGII-TF.X.SION

SWITCHTS.

and

floor are also placed the low-equivalent lightning arresters

lines,

and watt-hour meters, a power factor meter, a voltmeter, an
ammeter and the usual equipment of direct-current field circuit ammeters.

The

field circuit

switches have the usual discharge resistance

by a concrete shelter, as seen in Fig. 2. Each of the two lines,
which are placed on opposite, sides of the road allowance,
carries a three-phase circuit, the conductors being placed at

and are supplied from a selector switch so that the exciting
current may be taken from either of the two buses. All rheo-

Guard wires
the vertices of an inverted equilateral triangle.
of No. 6 galvanized-iron wire are run along the pole tops and

beneath the switchboard.

also along the outer ends of the upper cross arm.

All

poles

stats,

being motor-operated, are able to be placed in a gallery

It is the intention to equip each generator governor with
switchboard control so that synchronizing may be done entirely
by the switchboard attendant, after water has been admitted
to the wheel casings.

The
l/ul

it

present plant
is

is

capable of developing only 12,000 hp.

the intention of the promoters to install three

more

hp as soon as the demand requires it. Provision has been made for this increase throughout the plant by
leaving openings in the intake and forebay walls for two more
concrete aqueducts and in the forebay for three more penstocks.

units each of 6,000

On

the switchboard four blank panels have been installed for
two transmission lines. Either of the

the three generators and

exciter'; of the present plant is capable of exciting all five

ma-

only addition to the power house
However,
to complete the installation will be the Kcncrators.
to obtain suflicicnt water supply for all periods of the year,

chines

if

necessary.

The

riservnirs will have to be built at
FIG. 4.

—BUS-BAR

COMPARTMENTS.

arc of cedar and arc ^et at least 4

ft.

in

the ground,

.iiul

at

railway crossings they are placed in a very solid foundation of
concrete.

Stranded copper cable
the

solid

conductor.

in'

One

used at these crossings instead of
line carries a metallic telephone

circuit transposed every quarter of a mile.

The rompletc

electrical

equipment, which

is

of Caiiailian

Gen

rotmcclcd in star with (jroiindrd
Each
neutral, except on the low-tension side of the sub-station.
of the oil break switches is equipped with lime relays and also

eral

«

llh

Electric manufacture,

The

Lake, 40 miles up the

At the sub-station in Fort Williaut the transmission lines
:il
one end of the luiiMinK and pass throuijli choke
coils situated with their arresters on a K.illery, to motor-operated oil switches and from there to the priuuiries of one bank
of transformers. Two 2,200-volt buses arc supplied from the

enter

secondary windings through similar motor-operated switches
and each of the oiitRoing feeders is coimectcd to cither of these
by high-tension oil-l/reak switches moiinted on panels

control wires, as

for the company were William KciuumIv. Jr.,
Kclsch, consulting engineers, and R. \V. Leonard,

The cMginecrs

is

hook type disconnecting switches.

Dog

river.

and R.
risidcnt

A

F..

S.

rnginrer.

Gregory.

The

electrical

equipment was installed by

—

—
jAXfARY
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The Leakage

Reactance of Induction Motors.
By

AS

A. S. McAllister.

these

thereby

to

bear

constants

investigate

the

the

to

facts

leakage

upon

y

pitch and the exciting current

181

as a matter of fact, however,
the leakage reactance as found from the above equation, and
therefore the "short-circuit" currents, are tacitly assumed to
;

be entirely independent of

once from a glance at the simplified circuit diagram and the circular current locus of
an induction motor, the maximum power which the
machine can possibly absorb at normal e.m.f. depends almost
exclusively upon the combined local leakage reactance of the
primary and secondary windings.
It will be seen, therefore,
that of all the calculations connected with the predetermination
of the performance of a certain design none is of greater importance than that dealing with the leakage reactance.
Although numerous theoretical equations are available for determining the reactance, the fact remains that only those that
are formed upon an experimental basis are found to give results
in conformity to observation under test.
In the outline treatment be"Iow an attempt is made to arrange in simple form certain design constants that have long been in use for predetermining the performance of induction motors, and to show the
will be appreciated at

relation

:

which

reactance,

the

all of these quantities.
It is the
object of the present article to give a physical interpretation
to the quantity, C, and to discuss in detail the facts upon which
its

value depends.

Mr. Behrend has shown that the exciting current can be determined from the formula

(2)
2

where

B

is

BA

1.6

—

'0

\

n

2

the magnetic density in the air-gap

and n

is

the

pVVw^w^/\M

and

reactance

depends.

Beyond any doubt the simplest and
reliable

equation that has ever been

the design of induction motors

is

at the

same time the most

derived for assisting

in

Behrend on page 803 of the issue of the Electrical World and
Engineer for November 24, 1900, namely.

=

FIG.

2.

simplified CIRCUITS OF INDUCTION MOTOR.

the one given by Mr. B. A.

C

number

of conductors per pole per phase,

to being the current
has shown also that the primary voltage per
phase can be represented as

He

per phase.

(I)
e

=

1.24
f pnbtB,

(3)

10'

in

which o

is

the "leakage coefficient," as illustrated below,

the radical depth of the air-gap,

/,

A

is

the pole pitch and C, which

designated as the "dispersion factor," depends for
upon the arrangement of the slots and the conductors.
is

value
Since c

its

C

is independent of the units in which
However, in what follows all lengths
will be considered as measured in centimeters.
The leakage coefficient, ff, may be defined briefly as the ratio
of the length, N O to O K. in the circle diagram of Fig. I.
Referring now to the simplified circuit diagram of Fig. 2, upon
which the simple circle diagram is based, it will be noted that

is

a ratio, the value of
/ are expressed.

where f is the frequency, p is the number of poles and b is the
width of the motor.
Let the combined primary and secondary leakage reactance
per phase be represented by xp -*- xs, then

A and

A'

O

is

Xp

Combining equations

+

(4)

Xs

(i), (2), (3)

1.24

fp

nbtB

10'

xj>

4- Xs

and
1.6

(4),

BA/

the synchronous no-load exciting current of the motor,

(5)

Thus,

Xp

Xs

=

2V2

«

A

C

2.19C

Considering momentarily that

fpbn\

C

is

(6)

a true "constant," the in-

terpretation of equation (6) would be that the effective leakage
reactance per pole varies directly with the square of the number

of conductors per pole, and as the width of the motor, and

is

independent of the pole pitch and the depth of air-gap.

A

M

T
.

OK

/'

/

simple circle di.vgram of induction motor.

would be represented by the
primary voltage, Ep, to the combined primary and
secondary leakage reactance, (A';i -(- A's). Obviously when the
value of " and either
O or O K are known, the main features
of the circle diagram can be constructed and the maximum
power factor and maximum input can be determined at once.
On account of the convenience of the method, the value of
from the mechanical dimenis ordinarily first calculated
sions of the rotor and stator, the arrangement of the primary
coils and the magnetic density in the air-gaps, and then O K
It might lluis appear
i? ascertained by the use of formula (i).
that the "short-circuit" current is made to depend upon the
radical depth of the air-gap, the magnetic density, the pole
while

has a value which

ratio of the

N

NO

little

consideration will show that the actual inter linkage

and conductors will vary somewhat with the
in which the conductors are placed, that it is
not entirely independent of the pole pitch, and that it will depend largely upon the reluctance of the leakage path it will
vary slightly with the depth of the air-gap, and largely with
the shape of the slots. Upon these various modifying influences
will depend the true value of the factor, C.
In an article which appeared in the issue of the Electrical
World and Engineer for April 30, 1904. Mr. H. M. Hobart
reported the results of calculations and tests on 57 induction
motors of eight different manufacturers in four different countries, and gave curves, based on the tests of these machines,
showing in what manner the leakage coefficient depends upon
the pole pitch, the slot opening, the air-g.Tp and the number of
The abovc-mentinned curves have been reproslots per pole.
duced in Figs. 3 and 4 herewith, which, however, have been
plotted with co-ordinates somewhat changed from the ones
employed by Mr. Hobart. on account of the fact that the new
of leakage

flu.x

number of

slots

:

:

:

:
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scales chosen allow the results to be readily expressed in the

form of simple equations

The

:

tliat

"dispersion factor," C,

components, c and

is

permit of easy interpretation.
considered as made up of two

A

Valves for
for

(7)

3.

while Fig. 4 shows valves

lines in Fig. 3 are the

curves replotted from Mr.

are given in Fig.

c

c'.

The heavy
Hobart's

The curve

results.

•247

;

C^cc'.

for the completely

2.9

t

1.40

I'll:

'

I

au

well

J

',^i<^'^

.JU

=

'-—-s?*^

'

n

1

1

1

^'^^^^

represented by the equation
Co

1

^..-^^-^

«
fairl}-

'

i
'

1

^0^^
2.9
5-0

t

a

-\

1
1

A = Depth ot Air Gap
{Average

\

is

shown

Scale for

line

FIG. 4.

The

the pole pitch and the other directly with the length of the core
for wide open slots, the latter is 1.72 times as large as the

former per unit length, while with completely closed
permissible to assume that

if all

as follows:
1-

=

lO.;

—

\.^Sn

+

—

2.9

/

(10)

.

b

where So

perctntaKC opening of the

the

is

slots.

Equation

Clo) gives the main dispersion factor.
The true physical significance of equation (10) can be pointed
out most clearly by assuming temporarily a value of unity for
the factor

equation (7), and combining equations (6), (7)

in

c'

Combining equations

Xf-\-x,

—

2.19

(10.56

— 5-5-S"o6 + 2.9/)

(loa)

//>»'.

\(f

which shosVs

a glance the

rit

importance of the "cni-

relative

(7),

total "dispersion factor"

C

R^tor)

M M

1

|

|

AA.
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and

can be

c'

known

as the

(10)

and (11), the value of the

becomes

=

1

—

10.5

2.9/
\So

+

54

+

(i-'1

)(
be observed that the straight line graphs of equations
and (11) do not coincide with the corresponding curves
in Figs. 3 and 4.
It is worthy of note, however, that calculations of the leakage coefficients of the 57 different motors menIt

will

(8), (9)

tioned above when made according to the straight line graphs
agree with the actual test upon these machines equally as well
as do those based on the heavy curves. Moreover, the equa-

upon which the straight

tions

line

graphs are based are inter-

according to physical

pretable strictly

facts,

while the inter-

pretation of the deviations of the heavy curves from straight
lines are involved in a considerable

maze of guesswork.

evident at once that the "main dispersion factor" considers
all of the conductors of each pole winding to be cut by all of the
leakage lines due to the currents in these conductors, while
It

Thus,

and fio).

1

"zigzag" dispersion factor.

other conditions remain

Equations (8) and (9) can, therefore, be combined

slots.

,

slots thi

unaltered, the decrease in the leakage reactance for the "embedded" length varies directly with the percentage opening of

the

— ZIGZ.\C

as the "zigzag" leakage reactance,

latter is 3.62 times as large as the former.
It is

1

,

1.T6

l.o«

as a broken

near the corresponding curve.
interpretation of equations (8) and (9) when used in
conjunction with equation (6) would be that the leakage reactance consists of two parts, one of which varies directly with

In cm.

ol'Statorlan-ti

M

1

1

of each of these equations

.

.Tu

(9)

.

b

The graph

_^

^bi '^ —

i

1

,

ill

d

b
is

I

1

\

'

(8)

.

slots

/,

slots in which the conductors are placed, and also inversely
with the depth of the air-gap. This portion may be designated

u
®i

Likewise the curve for the wide open

(11)

,

A.

where /; is the average number of the stator and rotor slots
per pole per phase. The broken line in Fig. 4 is the graph of
equation (ii).
According to this equation a certain portion
of the leakage reactance varies inversely with the number of

cl.30

10.5

.54 H

closed slots

equation

=

=

c'

can be represented with considerable accuracy by the following

cc

4.

\"alues for c' as found by Mr. Hobart are shown by the heavy
curve in Fig. 4.
fair approximation to this curve is given by
the following equation

c'
the former depends upon the shape of
the slots and the ratio of the pole pitch to the core length, and
the latter depends upon the depth of the air-gap and the number

of slots, thus

XLIX, No.
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is

the "'zigzag leakage factor" assumes the leakage lines due to the
current in the conductors in each separate slot to surround only
Neither of these assumptions is absolutely
ihis particular slot.
lorrcct, but

it

is

believed that the relative importance of the
assumptions are properly ac-

underlying the separate
counted for in equation (12).
facts

It should be noted carefully in this connection lh:it .ill the
equations recorded in this article deal with empirical constants,
and it is not permissible to cxtvapolato beyond the range covIt is believed, however, that for induction
ered by the tests.

motors of relatively standard pattern, excluding all freak designs, the equations and curves furnish a reliable basis for calculations.

(12) shows plainly the various tpiantities which
value of the local leakage reactance, as given by
(6), and it indicates that the dispersion factor in

I'.ciuation
.ifFccI

the

c-qualion

worthy of
II
is well
(l) is not a true "constant."
however, that the original ststcmcnl by Mr. Hrhrcnd that
the value of C for half open slots varies between 10 and 15. is
fully confirmed by the tests of the 57 motors mentioned preThe fact of the mailer is that a motor so designed
viously.

i-qualioii

note,
.f.

.7

.»

.»

\a

I.I

l.»

\* i<

I.* !••

llnll'i'if |'.>|o I'ltcli

PIC.

3— MAI.V

I.'

'•"

UiCorc

'»

»J»

«'

I.nli«lli(-

DISI'KBSION FACTOR FOK OIT.N

H"

»•«

" «*

^^

AND

Ct.OSfcD SLOTS.

bedded" length and the "free" length of the primary

thai,
coil

in

ii

when analy/ed accorilinK lo ciiuation
or more than 15. with .V„ —

less llian 10

contribuiing to the local leakage react.ince of the windings, as

dimensiou'i

noted

Miacliine.

.ibove.

lli.il

it

will

probably not

lir

a

(12), the value of
.5, is

C

of such extreme

commercially desirable
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Experiments With High Potentials.

few sample lengths of 5 or 6 meters of this cable werbreakdown voltage. To accomplish this the ends
of the cable had to be prepared with great care to obviate surtested up to the

During the congress held recently in Milan by the Italian
Association some experiments with exceedingly
high potentials on cables and aerial lines were conducted in
Messrs. Pirelli's Pavilion at the Milan Exhibition by their
Electrotecnic

The

face discharges.

tension could be gradually increased by

electrical engineer, E. Jona.

For these experiments a 150-kw transformer was built in
the primary was wound for 160 volts
and fed from the town mains. The secondary was wound in
two similar groups of coils, which can be connected in series
Messrs. Pirelli's works

A

or in parallel.

;

potential

of 320,000 volts or

160,000 volts

can thus be obtained.

By

the

use

an

of

electrostatic

voltmeter

200,000 volts could be directly measured.
tials

a

potential

of

For higher poten-

the voltmeter could be connected across one of the sec-

ondary

coils,

thus measuring one-half of the total voltage avail-

able at the terminals.

EXPERIMENTS ON HIGH-TENSION CABLES.
In the pavilion had been placed two drums, each
a high-tension cable 120 meters long.

The

cable,

wound with
shown full

FIG. 3.

means of

—60,000-VOLT

INSUL.\T0R.

in the primary circuit of the
These samples broke down respectively at 208,000,
202,000, 2X0,000 volts, applied between the conductor and the
lead sheathing.
This shows a very high dielectric strength,

suitable resistance

a

transformer.

because the conductor has about 18

mm.

diameter, while the

48 mm., thus giving a total
thickness of dielectric of only 15 mm.
It should be observed
that in these cables the copper strand is sheathed with lead,
total

diameter over the insulation

is

That
thus making the conductor absolutely cylindrical.
produce a diminution in the potential gradient in the very
stratum of
even more.
FIG.

I.

— HIOH-XENSION

AERIAL CABLE.

dielectric, of

Some samples

something

like

trics,

I,

is

insulated with various layers of different dielec-

partly vulcanized India rubber, partly paper, and sheathed

in lead.

One

of the ends of each of these two coils was joined

up to one of the terminals of the secondary of the transformer
(connected in parallel) the other two ends were joined to a
number of vacuum Jubes connected in series and so shaped af
A small condenser was
to form the words "150,000 volts."
The condenser
also placed in series with the vacuum tubes.
was formed by two nmvable copper discs separated by a disc

FIG.

2,

— HIGH-TENSION

SUBMARINE CABLE.

of ebonite; the distance between the plates could be regulated
in order to absorb more or less voltage, to obtain good brilliancy at tlie tubes. This condenser was necessary because the

impressed voltage was too high for the tubes.

In this manner

first

20 or 30 per cent, or

of the cable recently laid by Messrs. Pirelli

across the Lake Garda, for the transmission of 6,000
size in Fig.

may

kw

three-

phase current at 13,000 volts pressure from Ponale to Rovereto
were also tested to break down voltage. This cable, shown
full

size

in

Fig.

2,

offers

stranded conductor of 75

FIG. 4.

some

mm.

is

interesting

sheathed

features.

in a lead

tube,

The
and

—GENERAL ASSEMBLY OF APPARATUS.

insulated by several layers of vulcanized India
rubber up to a total thickness of 5.5 mm. Then follows a coating of 1.2 mm. of gutta-percha to ins'ire absolute imperviousThe core is then served with tanned jute and
ness to water.

subsequently

the cables formed part of an electric line working steadily at

armored with

150,000 volts.

single cored,

18 steel wires of 3
three similar cables

mm.

diameter.

forming

a

The

cable

three-phase

is

line.

ELECTRICAL WORLD

l84

To

avoid the effects of self-induction

(fairly considerable

each steel wire

three separated steel-armored cables)

Thus

wrapped with tarred hemp.

viouslj'

the

electric

resistances

creased,

and the drop of pressure due

of

magnetic and
enormously in-

the

are

cross-circuit

in

pre-

is

—ac-

self-induction

to

—

cording to the results of experiments has been reduced to the
same order of magnitude as the drop due to the ohmic resistance.
Samples of this cable were tested up to 100,000 volts
between the conductor and the sheathing. Violent sparks the",
sprung between the conductor and the sheathing, running aloiis
the surface of the dielectric, but the cable withstood this pressure. It was not possible to further increase the voltage, owing

EXPERIMENTS ON AERIAL LINES.
In the garden near the pavilion had been erected an aerial
two-wired line, carried by big porcelain insulators made by
Richard Ginori. These insulators, illustrated in Fig. 3, are the

they are designed for 60,000 volts and tested
up to 160,000 volts. They have four petticoats 40 cm. high
and 32 cm. in diameter. The line wires, which were hung 160

made

;

meters apart, consisted of copper strands of various diameter:
100 sq. mm., in order to show the difference of the
brush discharge according to the diameters of the strand. The

20, 40, 80.

experiment was made at night.

When

One observed a brilliant circle of sparks that appeared to turn
slowly in the opposite direction to that of the motor.
The
ipeed of this apparent rotation was the slip of the motor. It
needless to state that these violent and loud sparks were

is

not in the best of

the wireless station at the

Fig. 4 gives a general view of the arrangements for these
At- the top in Fig. 4 can be seen the vacuum

experiments.

tubes, at the sides the

two drums with the cable wound

on, in

the center the transformer, before which stands the 200.000 volt-

On

meter.

the right-hand side can be seen the rotary spark-

.\bove the transformer but rather to the sides of

gap.

it

are

an e.m.f. of 50,000

volts_

Their object is to stop the elecformed by the sparks, before they get to the

secondary of the transformer.
trical oscillations,

transformer.

voltmeter for measuring
measures the attractive force
exerted by the smaller fixed plate connected to one of the terminals of the transformer, on a small movable plate, connected
The apparatus is filled with paraffin oil.
to the other terminal.
The larger plate is 50 mm. diameter and is at a distance of
6

Fig.

represents the

electrostatic

potentials up to 200,000 volts.

mm. from

280

It

the smaller plate.

attractive force exerted

on the larger

plate

200,000

at

about 23 grammes. It may be a surprise to many to
learn that the attraction developed by electrostatic forces on
such a small plate (20 sq. mm.) can be so considerable.
volts

^~

is

D,

Modern Harbor
M

=\

_

Cranes.

(1

The modern harbor crane is operated in some instances
by hydraulic motors, in others by electric motors, but very frequently by steam engines, the latter being largely employed on
floating cranes, where electric power cannot always be ob

11^

II

J

harmony with

exhibition.

The

D

4.

two large insulators carried by two iron poles. Those insulators
carry two self-induction coils, connected to the terminafs of the

to these sparkings.

largest ever

XLIX. No.

Vol.

--.

tained.

Among
revolving

n

5"--^aHHHHHIb

VWVWVVp

p

no.

these cranes

of

5.

— CO.N.>Kl.JIU.Sb

WES reached,

FIG. 6.

JOK TEST

WITH ROTARY SPARK

— HIGH-rOTENTIAL
VOLTMETEK.

CAP.

the smallest strand of 20 sq.

mm.

tons.

harbor cranes

two of which are
is

may

be

mentioned the

illustrated in Fig.

i.

Each of

of the hydraulic type and has a lifting capacity

They were

constructed, for the Argentine

Gov-

ernment, in Leeds, England, by Tannett Walker & Co. These
cranes represent a type which is extensively employed on
docks for loading and unlo«ding vessels and transferring the
cargo to cars which in many cases are allowed to pass through
the portals of the cranes on side tracks provided for the
purpose.

A

lo

begri'i

5.5

various

the
jib.

French (|nay crane electrically operated

is

shown

in Figs.

show

brush discharge, while with the one of 100 sq. mm. Hii- brush
discharge did not begin until the e.m.f. reached 100,000 volts. The
potential was then raised to 150,000, 200,000, 250,000 and 280,000

At

volts.

this

considerable

;

potential

the

hiss

from the insulators,

The

brush discharges.

of

line,

electrostatic

the

fields

was

line

very

there were bright

etc.,

were so intense

in

sparks could be obtained from any
msulated metallic mass, and all vacuum glasi tubes spontanethe nf-iKhborhood

all

ously

lit

insulators

up.

and

that

At 290,000
set

fire

from one of the
one of the wooden supports, thus

volts an arc sprang

to

closing the experiment.

KOTAKV SPARK-CAP,
In this experiment the tension of the transformer

was low-

ered to 80,000 or 90,000 volts, and it was arranged lo charge
Two ebonite discs of 25 cm. radius
a battery of coiidcn-icrs.

and
«

11

at a distance

one from another of 250

thf shaft of a three-phase motor, as

mm. had been

shown

in

Fig.

5.

fixed

On

on which
had been screwed twfp iron wires, the rxiremilies of which
were at a distance of 50 cm. from the sli;ift an<l at a ilislancc
of 10 cm. one from another. The armatures of the rondmsers
were connected to these rings. The motor revolving with a
peed of 1,200 r p.m., the speed at the spark-gap was 60 meterg
the outer edge of the discs

per second.

were two bronze

rings,

I'IC.

2,

3

and

4,

llie

1.

—

I'lllirAlll.K

cmrciil

tor

IIVDHAUMC CRANES.
the inolois

of

tlic

crane

being

conducted from a pair of overhead wires supported by poles
on the shore side, the whole bridge and crane traveling along
This crane was inthe dock for a considerable distance.
Blallc'l at the Qiiai d'Orsay at I'aris for the Sorletc dcs Etab-

— —
January

ELECTRICAL WORLD.

26, 1907.

lissements postel-Yianey by the French

The

Thomson-Houston Com-

width of the crane is 19. feet, each pair
of travehng supports being mounted on a two- wheel truck 2f .5
The height of the bridge from the dock is 23
feet long.
feet, and the total length of the same on which the electrically
operated trolley moves is about 100 feet, while the overhang
at the end at which the boats are loaded and unloaded is 30
pany.

total

Figs. 2, 3

feet

and

4.

is

56

The crane
a pressure of

ft.

is

alternating-current motor at
mounted on the bridge and con-

operated by an

no

volts

and

Figs.

5,

is

6 and

7.

to the

Paris.

provided with several traveling cranes of small size and one
large crane.
The latter has a span of 100 ft. and a lifting
capacity of 66,000 lbs.
A war vessel or merchant vessel can
be placed

in

the

Yokosuka dock and the crane can

travel

Traveunc Crane Structure at Arsenal Kure and Yokosuka Dock.

mechanism by a long shaft bevel geared
wheels of the two supporting legs. The hoisting motor
is
mounted on the carriage and also propels the carriage
along tlic bridge.
nccted to the traveling

Another example of an electrically-operated crane is shown in
5, 6 and 7, which illustrate a crane installed at the Japanese
arsenal, Kure and Yukosuka dock. This crane was built for the
Japanese Government marine service by the Benrather Maschinenfabrik Aktien Gesellschaft of Benrath near Diisseldorf, Germany.
As will be noted by the drawing below this great structure is
Figs.

French Electric Dock Crane at Quai D'Orsay at

and the distance between the supports which travel on

the rails

185

over the ship from one end to the other, thereby handling maThe total length of the structure is
terial wherever desired.
412 ft;

The

it

is

supported by six pair of columns each 82

traveling motor of the crane

is

ft.

high.

rated at 24-hp, and the

ELECTRICAL WORLD
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crane

may

riage

on the crane

moved

200 ft. per minute. The carprovided with a lo-hp motor, and may be
moved along the bridge at a speed of 82 ft. per minute. The
be

at a speed of

4.

Wireless Telegraph Station.

is

main hoisting hook

operated by a SS-hp motor, and raises

is

the heaviest load at a speed of 16.5 ft. per minute, while a
smaller hook is operated at a speed of 35 ft. per minute by a

Each of the half dozen smaller cranes has a
span of only about half that of the main traveling crane and
has a lifting capacit5' of i 1,000 lb. These cranes travel along
the structure above the main crane. The above-described crane
aflords an excellent example of a marine stationary traveling
crane system for arsenals and docks where extensive repairing
is carried on of large steamers and war vessels.
24-hp motor.

The power necessary
narily be obtained

High Power

XLIX, No.

Vol.

for operating floating cranes

must

At the small town of Nauen, about 25 miles from Berlin, there
has been erected by the German Wireless Telegraph Company
a high-power space telegraph station which is claimed to represent a considerable advance in the design of such stations in
that by the special arrangement of the antenna a 330-ft. iron

ordi-

A

from steam.

steam-driven floating crane
construction built by the Duis-

of 60 tons capacity of German
burger Maschinenbau-Actien Gesellschaft, forrnerly Bechem K.
Keetman, and equipped with a steam engine and boiler constructed at Danzig, Germany, by J. W. Klawitter, is shov.n
The pontoon on which this crane rests has a total
in Fig. 8.

The
ft., a width of 50 ft., and a height of 7 ft.
engine and hoisting apparatus are mounted in an enclosure at one end of the pontoon, the four legs of the crane
resting on the corners of the float.
length of 72

boiler,

This interesting floating crane is provided with a pump and
water ballast compartments so arranged that 60 tons can be
lifted at the greatest radius of action, 60 ft. beyond the pontoon.

FIG.

mast

is

I.

—

TELEGR.APH TOWER 330

IN HEIGHT.

FT.

used without loss of radiant energy.

illustrated in Fig.

It is

i.

The tower

is

constructed in the form of a triangle

about 13 ft. on each side. The three side girders are connected
to one another by means of diagonal cross-stays
at the foot
they are joined in a cast-steel sphere which rests on a socket
;

The great weight

constructed as a sole plate.

of the tower

is

carried through a layer of insulation to the concrete foundation.

At a height of 245

ft.

are fastened the guys, by wliich alone

These guys lead with a considerable
sag to points 625 ft. from the foot of the tower where they ^re
anchored. The guys are of iron, but they are insulated from
both the tower and the anchors. The three upper insulators
are arranged in oil, which construction has proved entirely reliable.
The lower anchorings of the three guys are secured
by means of masses of masonry which are built almost entirely
the tower

•ii'«?sS5^

is

above ground, and withstand the great strain by means of their
In Fig. i these anchoring weights may be observed
weight.
houses with sloping roofs.

like small

nC. 8.— GERMAN FLOATING CRANE.

The antenna spreads out from

while 88 tons can be raised at 33 ft. without tipping the pontoon
more than 4° 30'. The height of operation is 15 meters. The

apparatus was constructed at Cologne, Germany, by
Guillcaumc. The hoisting cable has a diameter of 38
millimeters, and consists of 6 strands of 37 wires each 1.81
hoisting

Feltcn

&

millimeters

The

in

hoisting

thickness.

drums

arc 2.5

ft.

at such a speed with a load of

in

Tx)

kept vertical.

constructed

as

six-fold

a

the top of the tower.

umbrella, and

It

is

so arranged that

is

each two opposite segments balance one another through a pair
of pulleys, fixed at the top of the tower, which serve also for
hoisting the antenna.

Each segment contains

in its

upper part

nine phosphor-bronze cables; at one-fourth of its length each
cable branches out into two fresh cables, so that in the bottom

diameter and arc operated

tons that the load

is

raised

per minute, and with a load of 10 tons tluspeed is increased to 20 ft. per minute, while the hoisting apparatus may be operated at a speed of 40 ft. a minute with a load

at the rate of 3.3

ft.

of s tons.
The engines are of the vertical twin cylinder type having a
rated output of 25 hp and operating at a speed of 200 r.p.m.

The steam

boiler

supplies the necessary

power

to the

and for forcing the water ballast out of the tanks.
operates at a pressure of

One

five

1

10. 2.

— UlAGKAM

THE TOWER.

OF GUYS FOR

pumps

This boiler

part there

of the peculiar advantages of this form of floating crane
is ample space on the pontoon itself for storing

The

a total of 162 cables.

is

total surface is

about

Each segment of the antenna is connected by
means of hemp cords and porcelain nut insulators to a U-iron

66.(XX) sq.

atmospheres.

ft.

boats, yachts

post ranuned into the ground. The leads to the station house
consist of IS4 cables in the form of six grids held together by
wood battens. These pass down from the top of the tower to

(hus be taken on board

a bus-bar

is

that there

en^nes and

boilers of considerable size, as well as for

motor

and other material. The boilers rind engines cati
from the dork or piers by the crane
and the whole pontoon towed wherever desired and the material deposited on board the steamers or other places

and then

the tower,

system.

so

that

to the station.

the

l.itlor

They arc not

forms

a

part

of

insulated from
the

oscillating

January

The "earthing"
in

the earth,

consists of loS iron wires arranged

which spread,

into 324 wires.

in the

same manner

fanwise

ft.

187

The jars are charged from the secondary wmding
of the
transformer, to which are connected also a
certain inductive
reactance coil. By means of exact resonance

as the air nst,

The
At

earth wires extend over a space of about
the center they join together and are led
there to the station house.

1,390,000 sq.

from
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between the capacity and the inductance at the charging
frequency, the condenser can be charged with the expenditure of
comparatively

The operating equipment

is housed in a one-story framework
with an adjoining engine shed.
The rooms are so
divided that the machine room, telegraph room and
receiving or

apparent power.

little

building,

The

interruption of the current in the jars is not
effected, as
small stations, by opening the primary circuit, but
by short-

in

circuiting the primary

winding of the transformer, and simultaneously the winding of the generator through the
above-mentioned reactance coils. Conversely the Leyden jars
are charged
by breaking this short-circuit.
Since very powerful currents are employed, a special design
was necessary, and this is provided in a transmitting
relay operated by means of an ordinary Morse key,
which is
placed on the receiving table in the telegraphing room.
of switch

It

stated that messages have been transmitted

is

station 1.500 miles to a ship

Some

from

this

and 845 miles overland.

on Illuminating Engineering

Points

for the Small Central Station.*

By
FIG. 3.

—TRANSMITTING

In

EQUIPMENT.

room are on the ground floor. On the first floor is
the high-tension room.
This arrangement is advantageous in
that the sound of the sparking is to a great extent
cut off from
the telegraph room and above all it affords a dry position
and a
sleeping

compact arrangement of the high-tension apparatus.
The source of power is a normal portable steam engine which
has an output of about 36 hp. From the fly-wheel of the engine
are belted a single-phase alternator and a direct-connected exciter.
The alternator is a 50-cycle, 25-kw machine. The current

R. Cravath.

J.

short convention paper of this kind it is manifestly
impossible to take up thoroughly even one small branch of
illuminating engineering.
All that I can, therefore, hope to

do

a

paper will be to give a few hints of practical value
man as to some of the things to be aimed
at and avoided in securing good illuminating results for
customers.
The awakening to the importance of illuminating
engineering during the past eighteen months has been truly
in this

to the central station

remarkable, and has been both a surprise and a gratification

who have made this subject a hobby for several
Of all those who should rightly take an interest
better illumination for the money expended, central

to those of us

years past.
in securing

men have far outnumbered any other class While this fact
might seem peculiar to the general public, which erroneously supposes that the central station companies want to get the biggest
revenue possible for the least service rendered, it does not seem
station

at

all

peculiar to those

familiar with the broad-minded and
the central station industry.
It is hardly
necessary to say that it is recognized by all progressive com-

progressive

men

in

panies that the securing of better illuminating results for a
given expenditure is one of the best means of stimulating the
central station business and of meeting the compeiit on of o
her
illuminants.

We

are on the eve of a great change in the electric lighting

industry.

being so

The incandescent lamp in its various new forms is
enormously increased in efficiency that it promises

not only to displace

all other electric illuminants for indoor
work, but to drive out of use many of the common competing
illuminants such as gas and gasoline.
Of equal importance
with the introduction of higher efficiency lamps is the progress

that

is

being

illumination

The two

made

in

the

art

of getting

the

most

effective

from whatever lamps are used.
principal points to b« borne in

ing to design

good illumination are:

mind by those wish-

First, the

blinding effect
of lamps placed in the ordinary line of vision, and
second, the
importance of directing most of the rays of light where they are
needed instead of letting them escape in directions where they
riG.

.from the alternator

4.

is

— KliCElVING
fed through

E(JUU\MENT.

two choke

coils

to a

four-

part step-up transformer.

transmitting equipment consists of a condenser of 360
Leyden jars,
ring-shaped spark-gap without ventilation and a

time to need further explanation.
At least, if it is not
understood, only a little experiment is needed to make it clear.
Ill connection with the practical application
of this point, the

composed of a spiral of silver-plated copper
tubing with connections for the exciting circuit and for coupling
to the air wire and the earth wire.
A permanent connection to

problems are confined to locating the lamps so that they will
the observers or to covering them with diffusing
shades and globes.

The

:i

self-inductiun coil

•

are useless.
The bad effect both on the eyes 'and on the apparent illumination of a room, when lamps are placed where
the eye cannot escape them is probably too well understood
by
this

not blind

an ondometer enables the detcrmiiiatiou of the length of wave

.generated.

•

A

vention

p.ipcr read before
at Chicago, Jan.

the
17,

Norihwcstcrn
1907.
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The second

point, that of directing

most of the

light in use-

is between the performance of a lawn sprinkler and a
hose nozzle. The performance of a bare incandescent lamp
or a lamp placed within an opal, opaline, frosted or pressed

fire

Here one deals no
be equipped.
longer with general principles, but with engineering data on
Previous to fifteen months ago exact
the various appliances.

that

it

globes with which they

may

It is now obinformation on this point was very meager.
tainable in much larger quantities than it was then and within
the next few months there will be further important additions

the available literature on the subject.

to

Manufacturers of

lamps and glassware are beginning to appreciate the fact that
must furnish photometric curves from some reliable
laboratory showing the light distribution about lamps w-ith
the various appliances used therewith, if they are to sell their
they

goods

people

to

results they get

who are particular as to what illuminating
and who take the performance as wp'I as the

general appearance of the device into consideration

wiun pur-

information of this kind

signing illumination, and as one

is

all-important to anyone de-

is

practically helpless without

unless he can make tests on his own account, and since furthermore the present paper is supposed to give you specific
information of practical value rather than "glittering generaliit

ties,"

it

believed that the following

is

list

of

some of

the prin-

books and articles and manufacturers' literature,
which contain information of this kind will prove valuable

cipal technical

Illumination," by Dr. Louis Bell, the only book
language on this subject, is an excellent treatise on

"The Art of
in

the

the

general principles, and contains a considerable number
photometric curves of incandescent lamp reflectors and

of

globes and

some data on arc

lighting.

on "Reflectors, Shades and Globes,"
A series of
run through five issues of the Electrical World a.vd Engineer,
beginning Xovember 25, 1905, and ending December 23, 1905,
by J. R. Cravath and V. R. Lansingh, gave the light distribution about standard incandescent lamps with about thirtyAn
six representative types of reflectors, shades and globes.
article in the Electrical World of December i, 1906, by the
same authors gave the light distribution about .=ix common
types of incandescent clusters and twelve hemispheres or bowls
of diflTercnt types and equipment.
articles

A
now
tests

book

entitled "Practical Illumination," by the

in press

of

this

and soon

same authors,

to be issued, will contain 122 photometric

kind, including

those

in

the

articles

just

men-

tioned.

The Transactions of the Illuminating Engineering Society
from time to time contain very valuable information along this
line and should bp in the hands of everyone interested in designing

may be compared to the lawn sprinkler
thrown out in all directions, more being
The performance
throw-n horizontally than any other way.
of some of the concentrating conical reflectors either of the
opal, prismatic, or mirror types can be compared to the concenEach form
trated stream of water from a fire hose nozzle.
glass enclosing globe

the light

is,

is

of light distribution manifestly has

quently asked what
excellent thing in

its

its

proper place.

is

proper

nearlj'

I

make

think of some kind or

The answer

or globe.

tor

I

am

fre-

of reflec-

always the same "An
be sure, there are few
:

To

place.'"

which the proper place is the scrap pile. Personally, I
would place in this latter classification all opaline enclosing
for

globes which, while absorbing considerable

light,

nevertheless

are not sufficiently dense to prevent the lamp filaments showing

through with a

dull,

sickly

hue

They

like a red-hot hair pin.

are certainly not ornamental and accomplish only imperfectly

chasing.

As

4.

there

necessary to have information at hand
on the distribution of light about the different illuminants
under consideration when used with the reflectors, shades or

makes

ful directions,

XLIX, No.

Vol.

efficient

illumination.

of the Holophane Glass Company contains
photometric curves giving the light distribution about a large
number of reflectors and globes made by that company.
The General Electric Company's bulletins on high-efliciency

The catalogue

A

dense opal globe is, one
the object of softening the light.
of the best diffusers, but its absorption of light is high. Frosted
or sand blasted and Holophane enclosing globes give excellent

The most

The catalogue of the Benjamin Electric Manufacturing Company gives photometric curves of some of the clusters made by
that company.
The question of the performance of different specific reflectors is one which cannot very well be taken up In a convention paper of this kind, as it is one which cinsumes time and
Anyone dr^igning illuminations must
requires careful study.
be very familiar with what is nlitainablc on the market in the
way of appliances for changing the natural dislrilnilion nf
A few general obscrvatiopi arc not out
light about a lamp
of place here, however.
There is as much difference between the different kinds of
glassware that may lie placed nver an incandescent lamp as

market

the

at

Opal glass has been known and used as a reflector
years.
Prismatic reflectors have come into use more
recently.
These two types of reflectors are most generally
useful because with them it is possible to throw a certain proportion of the light in the directions where it is most needed,
and at the same time some light passes through to illuminate
the upper part of the room.
It is possible to obtain very similar light distribution effects with opal and prismatic reflectors.
.A.t
present writing there is this difference, however, that
prismatic reflectors have been made in a greater variety of
forms and that therefore one can obtain a greater variety of
distribution

light

effects

with prismatic than with opal glass-

Opal glassware being an unpatented trade article, there
seems not to be the incentive to manufacturers to produce
in shapes scientifically correct that there would be were
it
some one manufacturer putting it forward in competition.
The relative appearances of prismatic and opal reflectors, is
a matter of personal taste which it is useless to discuss here.
Among the opaque reflectors there are several mirrored
types and those of metal either coated or uncoated on the inThe use of these is confined to places where it is not
side.
necessary or desirable to have some light sliinc through the
reflector.
A mirrored reflector for most practical uses must
either have a corrugated surface or be equipped with a frosted
Of the metal reflectors
bull) lamp In avoid streaked light.
aluminum with frosted finish inside is the most generally useful,
as it is easily cleaned inside with sandpaper at any time and
the frosted finish makes uimecessary the use of a frosted bulbware.

lamp.

The

following are a few practical points of policy and

desiring

with different glassware and reflectors.

absorption.

many

for

with various reflectors.

by the Nernst Lam[> Company also
gives photoinctrir turves from various sizes of Nernst lamps

lowest possible

glass.

agement

published

the

generally useful reflectors on the

present time are those of opal glass and those of prismatic

incandescent lamps give the photometric curves of these lamps
Lilcratiire

with

diffusion

man-

that can well be observed by central station companies

to promote the
lamps on their circuits.

Encourage the

more

installation of

cflicicut

use

of

incandescent

lamp sockets pointing straight

both for chandeliers in residence lighting in the majority of residences and for store lighting. It is frequently difli-

<lown,

cult to

an

produce good illuminating results with lamp sockets

angle.

With

diffusing

thrown up toward the

reflectors

ceiling

too

inuch

light

will

at

be

and with concentrating reflectors
lie thrown out at the various

concentrated beams of light will
angles

.it

which the lamps

point, r;iiisinR

;in

uiipli-asantly

lamp filaments

un-

be
anyone within range of the reflector, unless shortFurthermore, lamp sockets
lived frosted bulb lamps arc used.
come to pieces anri shade holders s.ig under the weight of
shades at an angle, producing a slovnly appearance. If your
company does wiring and sells fixtures, put this rule intoIt costs mo mor? to make chandcpractical operation at once.
even

distribution.

visible

to

In

either case

the

will

January

26,
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witli pendant sockets than any other way.
Equip every chandelier which goes into the general living
room- of an ordinary residence with what is frequently termed
by fixture makers a "bottom tap," that is, a socket at the
bottom of the main stem. There can be used on this bottom
tap a reflector which will concentrate light around under the
chandelier for reading purposes, leaving the lamps on the fix-

liers

ture arms to be equipped with glassware for the general distri-

bution of light in every direction throughout the

room on

special

occasion?.

Do

not encourage the erroneous idea that the majority of fancy
This
electric portable lamps are satisfactory reading lamps.

erroneous idea has probably done the electric lighting industry as much damage in residence lighting as any other one mis-

A portable stand lamp with a
take in illuminating design.
very deep opal dome shade will give a fairly satisfactory readSuch a dome
ing light immediately around a small table.

Some
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Phases of Smaller Central Station

Management.
In a paper presented at the Chicago meeting of the NorthMr. H. H. Scott brought out a

v/estern Electrical Association,

number

by the service may be better and more
it

One
tion

is

of the primary principles underlying such a transposi-

do not allow any art glass domes to be inrooms or elsewhere, with the oldfashioned arrangement of a cluster of lamp sockets in the
possible,

number

so

illuminated.

that the

Above

table
this

top

will

be evenly and

one lighting socket

in

the

dome there may be a couple of other sockets for the
attachment of electric chafing dishes, etc., but the practice is
not at all to be recommended, a new house should always be
provided with a separate heating circuit and a floor outlet for
the easy connection of heating devices to be used on the diningart glass

room

table.

The

physical department

Discourage the use of large chandeliers with small lamps,
except possible as a decorative feature.
The new large high
efUciency

Under

units

three will give

placed

either alone

much

better results.

or in clusters of two or

is

means for

heading there

this

maximum

gross income per

concerned with the production and
light, heat and power.
are,

therefore, the

following sub-

1.

Station investment, maintenance and operation.

2.

Distribution, investment, maintenance

The production problem

is

and operation.

primarily an investment and sec-

ondarily an operative problem.

The aim should

be to install

that character of equipment which will produce the output neces-

minimum

This total cost is composed of
total cost.
equipment installed and, operating expenses
and maintenance of this equipment.
sary at the

fixed charges on the

Unless proper care

given to obtaining the most economical

is

balance between charges on investment
the operating expenses,

charges exceed

all

is

it

reason.

made

in

equipment and

very easy to have these investment
For instance, in the design of a new

efficient prime movers and generating
equipment should be installed to supply the constant load, as
the load factor on this section of the generating plant is very
high.
On the other hand the equipment installed to meeet the
peak should be at as low in investment cost as possible because
its load factor is very low and therefore its charges are of greater
importance than its operating expenses.

most highly

station, the

Discourage as far as possible the use of glassware which
neither accomplishes the diffusion and softening of the light
nor the directing of its rays at useful angles. Some central
station companies do not have such control over what is placed
on their lines, but in other cases they have almost entire control of the matter.
The glassware and fixtures that will be
used on new jobs in a town will depend almost entirely on
what the company or contractor keeps in stock. It has been
observed that a great many of the smaller companies are loaded
up with a lot of glassware and fixtures which are not at all
likely to be conducive to the satisfactory use of electric light.
The average customer will take an inefficient device because
he can get it at once, rather than wait for something better to
be ordered from a distant supply house. To him one is just
about as good as another.

produce

PHYSICAL DEPARTMENT.

divisions:

underneath,

in other words,

To bring this about the manager of any central station has
two general subjects to deal with, namely, the physical department and the commercial department.

•dome pointed at various angles. The lighting within the dome
should be done from one socket pointing straight down in
which a lamp of any desired candle-power can be used. Over
this lamp should be some type of reflector which gives a
photometric curve with "ears" on it that is, it should give
more light at an angle of 40 deg. from the vertical than directly

;

of kilowatt-hours per kilowatt of capacity

of machinery in the plant and the

distribution of the

efficiently

dollar invested in equipment

do the utmost work during the year

stalled in customers' dining

;

make every

the endeavor to

dollar of investment.

If

fully supply their wants.

is

vided by the proper opal or prismatic reflector placed on the
bottom tap of the chandelier, assuming that the readers sit

Furthermore, this chandelier bottom tap
lends itself readily to the attachment of a short drop cord
on which is arranged a concentrating reflector which can be
used for work requiring very intense illumination.

The

doubtless true that the larger percentage of the business of progressive stations is the business thus sought, while
the smaller percentage comes of its own accord.

.\nd

the greatest

under the chandelier.

lost sight of.

an abstract of some of the chief points brought out:
.^n energetic manager considers it part of his work in every
possilile way to educate the public to all means and ways whereis

not specially ornamental and a light much more satisfactory
both for reading and for general illumination can be pro-

is

commonly

of principles which are too

following

Following

this line of thought, old

equipment now installed

should be discarded only after the most careful consideratioi:.
for while the operating expenses per kw-hour output may be
high, the investment charges per kw capacity are low, while the
leplacement of it means double investment. This, therefore, mav
often be used with the utmost total economy to meet only an
Occasional peak.

With reference to the peak it has been very interesting to estiin a numb«r of instances the total cost of the high peaks
during a few days in December or January. This load necessi-

mate

tates a capacity

annum

from which only very few kw-hours output per

are produced, but these kw-hours, though few in number,

bear really the total cost of

investments

the

all

equipment

the charges caused by necessary

required

to

sustain

the

peak

where the color of the arc lamp is desired, incandescent clusters using high efficiency lamps of the same watt-

load.

age as the arc will give better illuminating results than the
ordinary arc, and will be free from the great variations common with arc lamps.

loads should be of the highest and most efficient grade of apparatus, which apparatus should be used as continuously as

E.xcept

Do not use the new high efficiency incandescent lamps of
:oo watts and over without having the bulbs two-thirds frosted
for the concentrating and distributing reflectors and frosted on
the

tip

with

the

new bowl

reflectors.

These lamp filaments

are too large and the light too intense to be exposed, without
some method of diflfusion for the protection of the eye.

On

in

the other hand the extensions necessary to meet added

possible to serve the constant load at a high load factor while the

old equipment

is

relegated to meet occasional extraordinary de-

mands which produce

The

line

a

peak load.

of thought and analysis suggested

in

the foregoing

investments and equipment of a central
It has been
station should also be applied to its operation.
consideration

of the
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many

cen-

tion,

stations the units installed are operated in a routine

way

realized that certain energy

the experience of the writer frequently to find that in
tra!

without studying the varying conditions and operation of each
under the most advantageous load of each individual prime
mover.

For the development of the highest
station,

efficiency in an existing
curves of at least characteristic days should be plot-

ted for the total load,

and the load carried by each prime mover;

these curves should be carefully analyzed with the object of
consolidating the load on to each prime mover in order that it
may be operated as fully loaded as possible at all times. The
writer has frequently found instances where this has not been

Gone; for instance, curves plotted along the

indicated re-

lines

saving of 20 per cent in fuel costs of a station
which the writer is acquainted. This economy had not

sulted in a
v,-ith

seemed possible to the chief engineer of the plant
the curves, 'when it immediately became apparent

he saw
him with-

until

to

out further suggestion.

The problem of

distribution is to install such an equipment as
convey the energy generated at the station to the individual
customers at the minimum total cost. This problem, like that
of the generating station, involves the accurate balancing of
investments and their charges against operating and maintenance expenses.
v/ill

If voltage

can be boosted or regulated, it is not a good policy
copper to carry an occasional peak with a

to install sufficient

minimum drop, for then the load factor on the wires is small
and comes under the same load factor laws as above suggested
for base load and peak load generation.
These statements are an attempt to emphasize basic laws,
which in many instances seem to have been overlooked, as evidenced by the fact that some central stations, for instance with,
say a No. i feeder adopt so amperes as the maximum current
to be carried on that feeder, while others transnjit as much
as 200 amperes or more.
A striking example came up in a station where it was proposed to install two additional primary feeders at a cost of
$3,000, where an analysis showed that the saving resulting from
the additional feeders in copper losses amounted to $7 per annum, and the installation of two circuit regulators installed
complete at a cost of $600 produced the same improvement m
regulation. Seven dollars would have proven a very small interest on the $2,400, which was the difference in investment to
produce the same result.
Transformer core losses and meter shunt losses should re
ccive the

same

careful consideration.

The

cost of the

trans-

former losses (the actual operating generating cost) should be
less than the interest on the investment for copper to deliver
proper service at the consumer's premises.
Pains should be exercised
possible standard makes and
for other things being equal
of any given make of meter

in selecting meters
in so far as
standard sizes should be adopted,
;

the maximum overload capacity
should be of primary importance.

The

occasional loss of a meter would be many limes paid for
the savings in investment and resultant charges.

in

Vol.

is more important to actually measure
the energy used
normal or base loads by a customer, than to have the meter
register with the minimum of loss on occasional certain infrc'l<ient peak loads.

It

at

both as to prices and forms of rates.

more than a

central station

may

demands by the

XLIX, No.

not generally

It is

public

may

cost the

dollar per kw-hour, while others

cost only a small portion of a dollar per kw-hour.

come

like these

4-

Facts

to light only after detailed analyses of the con-

ditions involved.

As an illustration of the conclusions which may be derived
from careful considerations of cost, assume a demand for reduction in the price per arc lamp at the expiration of a contract w'ith the municipality.
This is a condition which every
central station manager has to experience periodically.
The
officials of the city compare the rates per lamp with those of
other similar cities, and do not take into consideration real
factors of cost.
Assume the number of lamps to be 100 and
the price which had been received was $90 per lamp per annum, and the demand was made for an $80 rate, it would be
more advantageous and possibly create a more favorable feeling for the company to offer 120 lamps for $9,000, which is at
the rate of $75 per annum, than to reduce the price of the too
lamps to $80 per lamp.
Without going into the almost endless details of new business
development, it may be said that there are two extreme ways of
operating the sales end of an electric light company, one is to
generate and distribute whatever electricity may be called for
and to let increase or decrease in sales go as it will without
thought or attention.

However, the great attention recently given at all association
meetings to sales or new business work shows that this attitude
is one of the past, at least among the progressive companies.

By

these companies

it is realized that sales can be scientifically
Short hour burning or low load factor business can
be avoided. Long hour burning high load factor business can
be sought out and developed. Such results are nothing short of

developed.

revolutionary in their effect upon the operating conditions of

an electric light company. The plant load curve, instead of
having a needle peak, will more nearly approach a constant full

Every dollar invested will then begin to result in the
physical and financial business possible during the

load.

maximum
year.

As

produce upon

suggestion of the effect that this will

a

the gross,

and

especially the net, earnings

not necessary to do

more than

from

point out that

all

a station,

it

is

additional sales

that are effected without increase in the peak are free of invest-

ment charges and do not even bear

their pro r.nta of additional

operating expenses.

By

mum

thus increasing the load factor and approaching the maxiquantity output of which a plant is capable, economies in

fixed charges and operating expenses per kw-hour of output
can be effected to a larger extent than by any other means now

known.

development

conducted on tried and proven
earnings, and decreases in
average and individual rates can be brought about, which otherwise would be unattainable.
By so doing drastic rate regulation, competition, and Municipal Ownership can be silenced in
the most effective manner, which is by the company's furnislTing a better, greater and cheaper service than would be possible
If this

increases

lines,

in

is

gross and

net

for others to do.

In

and rouimercial
necessary to handle the problems above suggested, an
extremely important factor is the company's relations with the
public it is serving. The best salesmen we can have arc customers who appreciate our service. The public will never appreciaddition to the engineering, managerial

ability

COMMRKCIAI. DEPARTMENT.
It

the

is

beyond the purpose of

this

paper to cf)nsidcr

in

dclail

many

questions arising in the statistical department, in accounting, in the general treatment of (he public, and in new
business department.

would, however, seem to be appropriate to point out that the rrfniomcnt of investmrnl and operation of the Kcncraling station and distribution sy.stcm cannot
be worked out without the greatest cfTirirncy in net terms, unless
the statislirs and accounts of the property arc so analyzed and
gregatcd as to furnish the necessary information.
It

'

The carrying

of detailed analytical and statistical accounts is,
only sound and enduring defense which the manager
'f the central station property has against unjust rate rcgida-

in fact, the

our service unless they arc made to realize that we are
using every effort to serve them as well and as cheaply as pos-

ate

sible.

If

realization

a

situations as
curity

it

has been

of this can be brought
in

some,

now beyond our hopes

a

will

aliout

in

.se-

ensue, but to this end the

public must be brought to realize that the electric lighting

pany

most

degree of prosperity and

sincere and willing servant.

To

com-

end no pains
should be spared on the part of every employee of a company,
is

its

and especially of those who come

in

this

frequent contact with

public, as lilcphone operator, application clerks, collcrlnrs,

tlie

.md

January
so forth, to
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make

attitude toward

the public realize that such

is

New

the company's
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Telephone

DISCUSSION.

Mr. W. B. Jackson said that there had been almost a craze
for throwing out old apparatus and substituting new several
years ago, and that in some cases this had been a mistake. He
called special attention to the fact that good management can
frequently make a very poor plant pay, whereas poor management can almost never make a good plant pay.
Mr. Ernest Gonzenbach cited a case where the management
of a plant had been criticised for putting in a cheap high-speed
engine and generator for carrying' its peak loads. As a matter
of fact, the peak load could be carried more economically by
that cheap engine than by anything else. Referring to that part
of the paper by Mr. Scott on relations with the public, he told
of a move he had made in Sheboygan in Decemb-er which
seemed to take very well with the public. He sent out 1,000
aluminum whisk broom holders advertising electric light. These
v;ere of a quality which would usually retail at about 50 cents
each.
These he thought had a decidedly beneficial effect in
smoothing out the "December lighting kicks," December bills
always being the highest and complaints being the most frequent in that month.
President Almert said that last year at this convention he
had been one of the participants in a lively discussion over the
question of the advisability of throwing out antiquated apparatus, in which he had favored the purchase of up-to-date machinery and of relegating high-frequency, alternating apparatus
to the scrap pile.
He agreed with Mr. Scott as to the advisability of keeping old engines and boilers for carrying peak
loads, but on the distributing system the core losses of old transformers and shunt losses of old meters 24 hours a day made a
hole in the profits.

H. Harding reiterated a statement made last year that
for the particular conditions in bis plant where there was but
little power business
in alternating-current districts he was
Mr.

Patents.

it.

J.

.

with low-frequency appaHis transformer core losses were lower and he could
easily obtain high-frequency, single-phase motors for what little
power business there was. As a demonstration of the financial
soundness of his position, he said that several years ago when
they wished to enlarge the plant he purchased a practically new
300-kw direct-connected, high-frequency alternator running 80
r.p.m. for $2,200.
When it came to the purchase of motors for
customers he could obtain high-frequency, single-phase motors
which had been discarded in other cities where the change to
lower frequency was being made. In answer to a question he
said that 7H hp was the largest single-phase motor they would
take on their lines, larger motors causing too much line disbetter off with high-frequency than
ratus.

TRANSMITTER.

A

transmitter in which the diaphragm

is

clamped free from

contact with the face of the casing forms the subject of a patent
granted to A. Larson, of Buffalo, N. Y.
spring split ring

A

snapped into a beveled groove in the body of the casing clamps
the diaphragm down. An auxiliary tin-foil diaphragm stretched
over the ring protects the main diaphragm from moisture.
AUTOMATIC SYSTEM.
A.

Betulander, of Stockholm,

Sweden, has obtained a
This embraces the usual complicated circuits for testing, switching and signaling, and also
the novel idea of a machine, the mechanical part of which may
be removed as a unit without disturbing the wiring.
G.

patent for an automatic system.

Letters to the Editors.
Space Telegraphy.
To

the Editors of Electrical

Sirs:

— Referring

New

York.

World:

of Mr. Robert K. Howard,
published in the Electrical World, January 12, in which he
suggests the term "ether telegraph" as a substitute for "wireless telegraphy," why not use the term "space telegraphy"?
It
is already used to some extent.
to

the

letter

Charles R. Underbill.

High-Tension
To

the Editors of Electrical

Insulator.

World:

— The

drawing which you published on December 22
of an insulator, on which patent was granted to me December
II, 1906, was made up two years ago largely. for the patent
application.
The accompanying drawing shows the insidator
Sirs

:

as recently designed.

Instead of the insulator top having projecting porcelain lugs
around which go the bands securing the bushing, we may use
a metal ring cemented over the top of the insulator, the metal
ring having projecting lugs for securing the bushing to the top
fl^'\;ia.l;W(UU

turbance.

Mr. Scott said that the interest on the machinery investment
needed to carry the top of the December peak would frequently
bring the cost per kw-hour for the last few kilowatts up to $5.
Referring again to the question of handling the public, one of
the most remarkably successful managers he ever knew made
it a point to answer himself all telephone calls which came in
during the peak load, so important did he consider the matter
of seeing that complaints and emergencies were properly attended to. Mr. Scott favcrred the adoption of some standard
size of meter (5 or 10 amp.) to be used throughout the residence district without regard to the number of lamps installed
by each customer. This statement was evidently received with
surprise by many members and Mr. Scott was questioned as to
the ability of a 5 or lo-amp. meter, to carry the load foiuid in

some

residences. Mr. Scott said that the overload capacity of
good meter should be about 600 per cent for one hour.
Mr. Rau said that the general policy of his company was to
install lo-amp. meters in a residence district.
In one case which
occurred recently, however, where a meter was burned out in
the midst of a social function being given by a prominent citizen, they would have been willing to pay for a good deal of
additional capacity in meters rather than have the interruption
a

to service occur

when

it

did in this case.

SECTIONAL DETAILS OF HIGH-TENSION INSULATOR.

means of the bands. When the line is first
be threaded through the bushing as shown in
the upper figure, but should an insulator be broken repairs may
be made as shown below without cutting the line, if this is not
of the insulator by

strung

it

may

desirable.

This design of an insulator has bten worked out for an operating voltage of from 80,000 to 100,000 volts after an experience
of several years with all kinds of insulators under all kinds ot
conditions.

It

is

believed that the design

is

logical,

and one

by considering the subject from tne
mechanical as well as the electrical standpoint. It is the opinion

which would be arrived

at

——

—
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number of engineers that power will be transmitted
within the next five years successfully at 100,000 volts, and I
of a large

believe the design given will

operate at that voltage, except

——

—
XLIX. No.

Vol.

where fog conditions are extremely severe.

It

is

4.

hoped that

the design oflfered will bring out other ideas on the matter.

San Francisco,

Cal.

F. G.

Baum.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Rectifying

Dynamos, Motors and Transformers.
Alternating Current. — Wehnelt. — A

Elek. Zeit., January

bides.

description

3.

Alternating-Current Armature Windings.

— The

based on the property of incandescent metallic
oxides to diminish very considerably or annihilate completely
the cathode drop in vacuum tubes.
Fig. i shows the latest

consider the derivation of single-phase windings and define the
Multicoil
fundamental terms coil, single coil and multicoil.

of the valve

is

first

part of an illustrated serial on alternating-current

armature windings and their

that the coil
single

pair

is

of

coil is distributed

The authors then distinguish between
Whole coil windings have

tween lap coils and spiral
Lond. Elec., January 4.

A

RECTIFIER.

A glass globe 12 cm. in diameter
contains three anodes, Ai, A, and Ai, in the form of strong,
bright steel rods (length 10 cm., thickness 0.5 cm.).
The
cathode, K. consists of a platinum sheet 4 cm. in length, i cm.
in width and 0.003 cm. in thickness.
It therefore has a surface
of 8 sq. cm. It is covered with a suitable mixture of oxides,
arrangement of the valve.

most

which are those of barium, strontium and
is fixed at two strong copper wires,
and
Dt, through which passes the current which heats the cathode.
This current is supplied from a small transformer or from a
storage battery.
Since copper wires cannot be properly fused
in glass the two platinum tubes, 7?, and Rs, are fused into the
glass and in these the copper wires are inserted as shown in
the

calcium.

active of

The

A

sheet

As high a vacuum as possible should be emIn experiments with such a valve the oxide cathode
was heated electrically to about 1,300° C. from several large

the illustration.

ployed.

accumulators.
Eighty watts were required to maintain the
cathode at this temperature; that is, 10 watts per square centimeter of incandescent surface. When the three anodes, A\, A,

and

were connected together to form a single one and direct
no volts was sent through the valve the discharge
potential was always the' same and amounted to 19 volts for
al! currents from o.i to 20 amp.
With currents of 10 amp. or
more the anodes became heated quickly and disintegrated so
that with currents of this strength stronger sled anodes should
be used.
For getting pulsating direct current from three-phase
currents the three anodes of the valve arc connected with the
Ai,

a three-phase transformer and the incandescent
cathode with the neutral point through a resistance. Pulsating
current then passes through the latter.
is always
It
above
zero and ii stated to be very well adapted for operating directcurrent lamps from thrrc-phase syntcms. For the rhaiging of
accumulators from alternating-current systems Ihe cflTicicncy
f

the valve

generators.
is

of

the

is

greatest

a

good

electric valve highest

importance.

Kven very small

cleanliness
traces

of

hydrocarbons (resulting from fat or oil) in the tube result in
lie decomposition of the oxides with the
formation of car-

windings have one

coil

made

be-

is

finally

serial is to be continued.

the

of

— Goerges.—A

—

—

Single-Phase Commutator Motors. Richter. A long communication replying in detail to the criticisms of Eichberg on
the series single-phase motor of the Siemens-Schuckert

Elek. Zeit., January

pany.

Com-

3.

Three-Phase Generator for Direct Coupling linth Steam TurKoLBEN. An illustrated article giving mechanical and
electrical details of the construction and design of a turbo-alternator built for a normal capacity of 970 kilovolt-amp. (about
1,400 hp for unity power factor), the voltage being 450 and
the intensity of the three-phase currents 1,246 amp. per phase,
the speed 1,500 r.p.ni. and the frequency 50.
Elek. und Masch.,
January 6.
bines.

—

—

Synchronous
graphical

—

Motor.— Tajlow. An article giving simple
of some synchronous motor problems.

solutions

January

rx)nd. Elec. Rev..

4.

Power.
Electric

Power

in a

I'lour Mill.—.\n illustrated description of

Dunston-on-Tyne flour mill,
was found worth while to discard a modern first-cla.«
steam plant and to substitute electric driving. The chief adthe electric equipment of the large

where

it

vantages are greater cleanliness, which is of the highest importance for the treatment of flour, and lower cost of working.
Three-phase currents at 6,000 volts are supplied from a power

company

on the mill preunses where they arc

to the sub-station

transformed

down

to 440 volts at 40 periods, ln-ing then led to

the various dcpartmcMls of the mill,
Scpiirrol-iaKC induction
motors arc used.— Lond. Elec, Elec. ling., January 4.

Traction.

thought to be as good as that of small motor-

To make

The

coils.

current at

thrc phases of

coil

distinction

E.M.F. of Single-Phase and Polyphase
mathematical paper in which the author gives a vector diagram of the magnetomotive force which
shows at once the shape of the magnetic field produced in any
moment by a polyphase winding. This diagram permits the
graphical determination of the total magnetic flux at any moment, and simple formulas are derived for its calculation. The
diagram is a safe foundation for the calculation of the e.m.f.,
which is generated by its own current in a polyphase winding
with any number of slots (that is the total e.m.f. of self-induction).
The diagram also gives information on the stray field.
The results obtained for polyphase motors may easily be applied
to single-phase motors.
Elek. Zeit., January 3.
Calculation

IVindings.

— ALTERNATING-CURRENT

over a number

divided into three parts, each part occupying a
slots.

per phase per pair of poles.

I.

first

thus the term triple coil designates

;

whole coil and half coil windings.
one coil per phase per pole. Half

FIG.

The authors

classification.

—

windings are those where the
of slots greater than unity

'

— Hob.^rt and Ellis.

of an electric valve for transforming single-phase and polyphase
alternating currents into pulsating direct current.
The action

Single-Phase Tnulion.
different

single-phase roads

The

first

now

in

part

of a

operation.

review of the
First those

in

Europe are reviewed. There are the Stubai Valley Road in
Tyrol; operation began in August, 1904; built by Allgem. Elek.

in upper Bavaria began operation in Janby the Siemens-Schuckert Company length.
23.6 km.; each motor car has two series motors of 80 hp. The
Borinage roads of the Chemins de Per Vicinaux in Belgium
began operation in April, 1905; built by AUgem. Elek. Ges.;
;

built

length, 20.85 kni-

some

motors and 128,000 lamps of 8 cp on

its alternating-current
mains, the rate for electricity being 6 cents and 2 cents per kwhour. Coventry, on the other hand, which is essentially a man-

each motor car has two 40-hp Winter-Eichmotors.
The Oerlikon-Seebach-VVettingen road near
Zurich, Switzerland, began operation in 1906; built by the Oer;

berg

ufacturing town, but with a population of only 85,000, also with
an alternating-current supply, claims 2,346 hp of motors and

likon

127,000 lamps of 8 cp.

is

been a general reduction in price for both lighting and power.

London Bermondsey supplies electricity for light at 7'/^ cents,
Fulham and Islington at 7 cents and Hammersmith at the low
price of 6 cents many of the London councils and companies
now supply energy for motor power at about 2 cents per kwIn

;

Austrian Siemens-Schuckert Company; total length, 20 km., of
which 6.3 km. are in Vienna and in Baden and are operated
by direct current, while the balance is operated by single-phase
current

;

each double-truck motor car

is

provided

with

four

50-hp series motors; series parallel control and resistances are
used on the direct-current parts of the line and a six-step trans-

former on the single-phase line.
The Blankenese-Ohlsdorf
Road, near Hamburg, will begin operation in the spring of
1907; built by Allgem. Elek. Ges. (equipment of cars), and
Siemens-Schuckert Company (power station and line) the two
trucks of the motor cars are equipped one with two motors of
no hp, the other with one motor of the same size. Then follows a review of American single-phase roads, giving details
on the Indianapolis-Rushville. the Atlanta-Marietta and the
;

Long Island line, built by the Westinghouse Company, and of
the Schenectady-Ballston line and the Pontiac-Odell line, built
by the General Electric Company. The article is to be contirraed.

Elek. Zeit., January

ployed, but this voltage

used only for running motor-generators at the far end of the line, and the pressure on the synem
a; a three-wire system amounts to only 1,000 volts; that is,
500

hour.

Among

the projected stations it is noticeable that a large
are preparing to take electricity in bulk instead of generating for themselves. Lond. Elec.. January 4.

number

—

Electro-Physics and Magnetism.
Ultra-Violet

Light.

— Millikan

and Winchester.

on either side, the track rails forming the neutral.
pressure on the motors being only 500 volts, the usual
can be adopted.

On

The
series

the Metropolitan Railway

Vienna the pressure across the outers is 3,000 volts that is,
1,500 volts between each outer and the track rails.
Each locomotive has four motors, which are being coupled permanently
in series.
In starting the four motors are connected between one
outer and earth and when half speed has been reached they are
placed between the two outers, the mid-point between the
motors being then earthed. This method has the advantage of
simplicity and no such complete breaking of the circuit is
necesat

repeatedly in the Digest.— Lond. Elec, January

4.

r.ondon Suhway.~.\ fully-illustrated description of the Great
Northern. Piccadilly & Brompton Railway. It is a tube
road
with third-rail equipment.— Lond. Elec. Rev..
January
4.

Installations,

of electrons from the various metals by measuring the positive

them under the influence of ultra-violet
These potentials were found to be in all cases wholly
independent of temperature a fact which appears to warrant
light.

—

the conclusion that the kinetic energy of an electron within
the atom of which it forms a part is not influenced by the temperature changes. Phys. Rev.. January.

—

—

Ionization.
Davis. A mathematical paper on the energy
necessary to ionize a molecule by impact of negative ions.
Phys. Rev., January.

Electro-Chemistry and Batteries.
Manufacture of Fcrro-Alloys
.\n

illustrated

in Electric

British

Central

Station

Slalislics.—The

mation on the history, equipment,
traction load.

267

last year.

crease

annual

of British central stations giving a vast

is

etc..

of

all

statistical

amount of

infor-

stations without

The number of entries is 275, as compared with
The small increase shows that the curve of in-

reaching the point of saturation.

— Hutton. —

France and Switzerland. The company has three electric furnace plants and produces per year some 9,000 tons of ferroalloys (of which 5,000 tons are ferro-silicon, 50 per cent), with

a

total

value of

over $1,800,000.

.-Knalyses

some of the

of

The new
The process

typical products of the plant are given.

electric steel

furnace of Girod

of treatment

is

is

also described.

adopted by Heroult.

in general similar to that

ical

and Met.

Electrochem-

Ind., January.

Units,

Measurements and Instruments.

Rotary Interrupter for Capacity Measurements.

AND Jaeger.

—A

description of a

— Kurlbaum

rotary interrupter for high

frequencies constructed in accordance with the well-known prin-

secohm meter and used for some time in the Reichmeasurements of capacity and other tests.
The elevation, plan and section of the instrument are shown in
Fig. 2.
The interrupter consists of two brass plates separated
by an ebonite plate, e. The sectors are cut out of the brass and
ciples of the

sanstalt for absolute

replaced by ebonite sectors,

The copper

.r

contact brushes,

latter are in metallic contact
f.-ibles

Furnace.

of the Girod ferro-alloy works in

description

j.

fastened with three screws each.

fx f:.

alternately touch the ebonite

The

pieces and the brass pieces, m, remaining between them.

Systems and Appliances.

There has been

a

ac-

potentials acquired by

;

sary as is the case in passing from series to parallel in the
ordinary form of control.
The same issue contains an illustrated description of this Vienna road, which has been noticed

— An

count of an investigation of the discharge of electrons from
ordinary metals under the influence of ultra-violet light. The
authors found that the effect is wholly independent of the temperature. They then determined the order in which the common
metals arrange themselves in relation to their power of emitting
electrons under the influence of a given source of ultra-violet
light.
They also determined the relative velocities of projection

is

volts

parallel control

;

3.

Three-Wire System for Traction.— A note on the possibility
of considerably extending the sphere of untransformed direct
current for traction purposes by means of the three-wire system.
This scheme has, for instance, been applied by the City and
South London Railway. A pressure of 2,000 volts is there em-

Most towns now offer a flat rate as an
some form of maximum demand, and there has

alternative to

;

Vienna-Baden Road is a combined direct-current and singlephase road; began operation in the winter of 1906; built by the

Thus Dublin, which is an industrial city to
extent, with a population of 291,000, has only 400 hp of

acter of the town.

;

Company; length, 19.5 km.; the double-truck locomotive
provided with a compensated se.ries motor on each truck. The
Rome-Civita Castellana Road is in course of construction built
by the Italian Westinghouse Company; length, 54 km.; each
double-truck motor car has two 40-hp series motors. The Bergamo-Valle Brembana Road, in course of construction built
by the Italian Westinghouse Company; length, 30 km.; the
locomotives are provided with series motors of 75 hp.
The
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considerable increase in motor connections, this being the more
particularly noticeable in the provinces rather than in London.
The motor load naturally depends very much upon the char-

Oberammergau Road
1905

—
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Ges. and Union Elek. Ges. in Vienna; length, 18.2 km.; each
motor car has four VVinter-Eichberg motors. The Murnauuary,

—

—

—
January

slide

on the brass

with the contacts,

plates near the shaft.

soldered while the other

is

Of

f,

and

f,.

which

the bits, b, one is

a nut screwing on to the shaft

pressing the discs against the soldered

bit.

The

and

shaft projects

beyond both bearings and is provided at one end with a pulley,
M, and at the other with a worm wheel, r, which drives the
counting device. The pins on the rim of the wheel, r., serve

—

—
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well-known manner for making contact with the spring,
The pins have various
/, which can be shifted along the rod, (.
lengths, thus enabling one to use one or more of them, according to the frequency. This is regulated by displacing the spring
along the rod. At every revolution of the disc the contacts are
interrupted 30 times. For capacity measurements it is essential
that the speed be constant, so that the galvanometer needle
may be stationary. When there is a good and steady series of
in the

P

second pole of

Vol.

—
XLIX, No.

united to the abutment stop of

is

A

4-

and the

positive terminal of the galvanometer, G, to the impact stop, B.

The moving body, M,
moment the connection

in

falling sets

A

At that
motion.
and the battery will
in

of the condenser

be broken and the condenser will discharge across the resistance,
R. When the moving body meets B the lever will fall on its
impact stop, permitting the condenser in this way to discharge
across the galvanometer, G.

we may

charge,

In order that,

tinues to pass across the resistance, R,

make

during this dis-

neglect the quantity of electricity which conwill be adequate to

it

the resistance of the galvanometer sufficiently small with

which it is always easy to realize.
measure without difficulty a tenthousandth of a second. Lond. Elec. Rev., January 4.
Measuring the Capacity of Power Transmission Cables.
Akemann. That capacity of a conductor in a multiple cable
from which the charging current of the conductor can be directly
calculated for a given potential and frequency is called the
respect to R, a condition

The method enables one

to

—

—

—

The author discusses the determination of
of power transmission cables provided

"effective capacity."

the

capacity

effective

In any case two measurements are neces-

with testing wires.

The

sary.

®

'^h
^f

1

..tilH

1

11

li

)i

cussed and formulas are given.

®

'

Measurements

and Impedance.

is

dis-

3.

— Young. — The

conclusion of his paper on the measurement of inductance and

i.-ii-rl

impedance of telegraph and telephone circuits, including overhead wires, cables, etc. The author discusses the effect of iron,
its permeability, the eddies generated in it and its residual magnetism on the measurements.
After a brief note on testing
coiled and suspended cables he discusses at greater length the
measurement of the sending-end impedance and of the receiv-

]

f^
FIG. 2.

of Inductance

Elek. Zeit., January

1

^J^Q)

©

best procedure for different types of cables

— R0T.\RY

®
IXTF.RRUPTER.

The article is illustrated by diagrams.
January 4.
Po2ver Measurement. .\ summary of the different methods
The description,
for measuring power in three-phase systems.
Elek. und Mascli.,
v.hich is concise, is illustrated by diagrams.
January 6.
ing-end impedance.

contacts Ileydweillcr's method for measuring inductances may
be employed. The authors quote as an example of the precision

of the instrument the measurement of the capacity of an air
condenser of about 0.002 mf. Those measurements, taken with
80, 590 and 1,120 interruptions per second, respectively, showed
differences not exceeding one-hundredth per cent.

zation in cells through which a current

is

passed

—

Tlie polari-

may

be meas-

ured by means of this instrument to within a hundred-thousandth of a volt. From Zeit. f. Instrumentenkund, November;
translated in Lond. Elec, January 4.
DevauxElectric Measurement of Brief Intervals of Time.
Charbo.snei,.— From the theory of the charge and discharge of
condensers it follows that the measurement of the charge at
two different moments permits one to calculate the time between
these two moments. The author describes a plan for measuring
the time of the fall of a body between the moments when it
encounters two levers in its way. The arrangement is shown
in Fig. 3. Two levers, A and B, which the moving body releases

—

—

Or

I.ond. Elec,

Telegraphy, Telephony and Signafs.

—

electrolytic

when

a battery furnishing a small e.m.f.

waves are passing.

ar-^

'^

mm

—

\^

Diftrtneti ^ PolenUgt.
4.— VOI.TACF. CURVES.

apparently tear

u|) llic

pcilari/alion

tectors in

arc conncclrd to one another and to one side nf the

The

mcrsed

a

phuric acid.

o.S
in

mm.

c.ni.f.

The

currents thus ob-

for

fmu' different de-

4.

If the

diameter of the ano<Ie wire

is

iin-

sul-

reduced from

mm. the critical tension is increased, as shown
On further sulistituting sulphuric acid of density

to 0.1

cijrvc IT.

will.

Curve I was formed of plaliiuun wires
mixture of potassium birhroniatc .lud dilute

['"ig.

in

electrode

could be altered at
in terms of the

shown

t.iinrd ;irc

3.— ELECTRIC MRASURKMP.NTS.

galvanometer, G, and to one pole of a battery, P.

r**^

'I'he latter

the small

at

lo the circuit

condenser, C, shunted by "the resistance, K. The other side of
the condenser is connected to the negative terminal of the
ballistic

I

and enable the current to pass
freely.
The author determined the "critical tonsinn" of such a
detector or electrolytic condenser by placing it in circuit with
a Ralvanomelcr and a potentiometer, so that the e.m.f. applied
layer

6'

fall,

the fact that

connected so as to

1
FIC.

In its

is

action of the

Send a current from the smaller to the larger electrode in the
electrolytic detector the current is very feeble, unless electric

^

FIC.

—

Wave Detector. Armagnat. The
wave detector or barreter depends on

Electrolytic

—
January
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1.25 for the former electrolyte, curve III is obtained; if, with
the new electrolyte both wires are given a diameter of o.i mm,,
curve IV is obtained. To obtain concordant results a resist-

ance of 300,000 ohms must be inserted in the circuit. The currents amount to only a few micro-amperes. In all
curves except I there is no current until a minimum e.m.f. has been
passed.

Maximum

sensitiveness is attained if this minimum
slightly less than the e.m.f. of the auxiliary cell.
The
electrolytic detector furnishes a very convenient
e.m.f.

is

means

tecting

very

small

alternating

for de-

differences

of potential, and
Ferrie and Carpentier have thought of applying it to all
null
methods for measuring polarizable resistances, small inductances, small capacities and the like.— Lond. Elec,
January
4.

Automatic

Brown.— An

System of Electric

Signaling

for

the electric furnace and a patent of Hargreaves for his cell for

common salt.— Lond. Elec, January 4.
Manufacturing Plant.— Hennig.— An illustrated description of
the new Werner works of the Siemens & Halske Company in
which instruments, telegraphy and telephony apparatus, cables
and electrochemical apparatus are manufactured.— £/?;fe. Zeit.,
January 3.

—

—

Gray. A note on the abundance of water powers
various regions of Canada and the wide possibilities of electrical developments.— £/cf. Jour., January.
Canada.

in

Exposition.— Rvssu.MiN.— An illustrated description of gas
engines at the Milan Exposition.—£/f/t. und Masch.. January 6.

Railways.—

A

connected between the two rails and also a relay, which is
shortcircuited by the passage of a train.
Calculations are given
showing the relation between the resistance of the relay, the

and of the ballasts.— Lond. Elec, January 4.
hidcpcndcit Tclctlwny.~lioGE.~A Franklin Institute paper
giving a historical sketch of the development of
the American
Bell Telephone Company and of the independent
telephone systcms.— /o«r. Franklin Inst., January.

BOOK REVIEW.
The

Electron Theory. A Popular Introduction to the New
Theory of Electricity and Magnetism. By E. E. Fournier..
d'Albe.
With preface by G. Johnstone Stoney. London:
Longmans, Green & Co. 311 pages, 35 figures.

rails

Raikvay Signals.— WiLLsoii.—Tiie first part of an illustrated
on railway signalling.
The present installment deals
with mechanical interlocking systems.— £/cc. four.,
January,
serial

in

Mines.— Wolff.— The

electric

195

the electrolysis of

illustrated paper read before the British Inst. Elec.

Eng. on the use of the track circuit for an automatic system
of electric signaling on existing steam railways.
battery is

Signalling

:

signal

transmis-

sion system of

Siemens & Halske for use on board ship has
been so modified as to be especially adapted for use in mines.
The installation of this system in a mine in Silesia is described and illustrated.— G/iicfeoM^, December
29.

This work on the application of the electron theory
essential

phenomena of

tional electricity to the

Miscellaneous,

—A

Convention of S'u-iss Electrical Engineers.
report of the
joint convention of the Swiss Electrical Society,
the Association of Swiss Electricity Works and
the
Incandescent

Lamp

Buying Bureau of this .Association. The Convention was held
in Bern last autumn.
A report was presented on the co-operaof the Association with the government in working out
regulations for the installation and maintenance of electric
power plants.
The Association protested against the eight-hour
day for workingmen in power plants. The Incandescent
tion

Lamp

Buying Bureau has sold, during the last year, 384,322 incandescent lamps to different plants.
Half of the profit was placed
at the disposal of the Material Testing
Bureau for the purpose of improving its photometer equipment.
This Material
Testing Bureau was instructed to periodically test
and examine the photometric. equipment of the different lamp
manufacturers.
The result of this control has been that at the end
of the year an appreciable improvement in the
quality of the
incandescent lamps took place.
In the tests of 5,152 incandescent lamps made by the Material Testing Bureau,
25 per
cent were found not to have the proper voltage
and 48 per cent

consume more than the proper watts per cp. In a report on
the development of the metallic filament lamp
this is considered as the electric lamp of the future. A review
is given of
the work of the Material Testing Bureau
and sketches are
added of the electric plants of the city of Bern and of the
hydro-electric Kander plant which were visited during
the
convention.— £W-. Zeil.. January 10.
to

Exfiration of Patents.— h

list

of the

more

interesting of those

electrical patents

which are to expire in 1907. Among them is
the Siemens-Obach patent for the Obach dry cell,
a patent by
Saycrs for overcoming armature reaction by means of
special
coils independent of the main winding, a
patent of Hutin and
Le Blanc for preventing eddy currents in the non-laminated
poles of dynamos, by placing non-magnetic metal
rings of
low resistance on either side of the pole tips and
connecting

field

them together by bolts of the same metal, a patent of Girard
and Street for converting amorphous carbon into
graphite in

to

the

and magnetism is written
clearly and simply, comparisons and illustrations helping to a
conception of the role and potency of the electric atom in the
material world.
Others have striven to apply these modern
views to some of the commoner electrical phenomena: but we
know of no one who has succeeded so well in compelling the
newest of physical atoms to adapt its behavior to the various
conditions of the electric and the magnetic field.
It is, indeed,
surprising to see the wide range of phenomena in which
the
tiny electron and its big partner, the positive particle,
play a
determining and preponderating part, from grandmotherly fricelectricity

Zeeman

effect

and

radioactivity

itself.

Recent speculation embodied in this book is nothing if it is
not bold and startling; it shatters into a thousand fragments
tlie

atom of the astounded chemist

to replace it by the inditriumphant physicist. Most astounding
of all is the coolness and complacency with which we are told
of the change of one elemental form of matter into another.
The medieval alchemists were not such insane toilers after
all, as shown by the statement of Prof.
Rutherford on page
266, in which he affirms that there can no longer be any doubt
visible electron of the

that in the radio-elements "we are witnessing the spontaneous
transformation of matter, and that the different products which
arise

mark

the stages as halting places in the process of trans-

formation where the atoms are able to exist for a time before
again breaking up into new systems."
Contrast this dogmatic assuredness with the wail of despondency that sounds throughout the following sentence, taken
at random, from the address of Prof. Crew before the December
meeting of the American Association for the Advancement of
'

Science:

"Conceive

'i'hatei-cr that

may

he

a

single,

— placed

negatively

inside a

charged

mass of

electron—

positive electri-

fication
whatever that may be. etc." And again, "Nor can we
hope for any solution which can in any sense be called final
all solutions are mere passing phases."
The contrast between the cock-suredness of the one with the
uncertainty and despondency of the other is, to say the least,

as perplexing as

it

is

painful.

The author

of this "popular" account of the electron theory
of matter, the latest, widest and most surprising generalization of science, believes that it affords a better and more rational

explanation of electrical phenomena than any hitherto proposed.
More time, however, is needed before we can feel satisfied
with all the strategical movements attributed to "companies"

and "armies" of electrons.

The preface by Dr. G. Johnstone Stoney extends to twenty
pages, in which the eminent Irish mathematical physicist calls
atteiilion to recent points in the kinetic theory of gases

and has
something to say about the general shaking up which the
chemical molecule has received in recent years.
No teacher of physics or chemistry can afford to be without
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book on the electron theory, which
and comprehensiveness.
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Self-Contained Belted Alternator.

remarkable alike for

lacidity

Transit

Large Turbo-Generators for Rapid
Work in Brooklyn.

slide

,

by the contract recently executed between the Transit Development Company, of Brooklyn, and the Westinghouse Machine
It

is

transaction

stated that this

to

rails

which

it

The machine

bolted.

is

is

the

of

The stator
revolving-field type, the armature being stationary.
with
punchiBgs are supported in a cast-iron yoke provided

ni
Electric generating units of 10,000 k\v capacitx complete
introduca single machine, have at last become a reality. The
about
tion of generating machinery of this size has been brought

Company, of Pittsburg.

are supIn the alternator illustrated herewith the bearings
that the
ported in end housings bolted to the stator yoke so
on
rests
yoke
stator
The
contained.
self
whole machine is

is

carrying not only the largest single order ever
the
placed for power generating machinery, but also units of
equipnew
The
time.
present
the
at
contemplated
largest size
ment will consist of five io,ooo-kw turbo-generator units and a
large amount of converting, transformer and controlling apdistinctive in

paratus.

In compactness the new unit establishes a new standard.
width
Over-all the turbine measures 24^ ft. in length, 15 ft. in
equivalent
is
This
level.
floor
the
above
and 12'4 ft. in height,
b.hp maximum;
to 3.8 b.hp (rated) per sq. ft. occupied, or 55^
conversely the turbine requires .026 sq. ft. per rated b.hp, or

to allow free circulation of air.
.As the slots are open,
All armature coils are form wound.
nrojecting stator yoke
The
removed.
the coils can be readily
coils
and end housings completely protect the ends oi the

numerous openings

where they project beyond the laminated core.
The field poles are built up of steel laminations riveted
spider or
between end heads and dovetailed and keyed to a
wound with square wire, which
field coils are

The

hub.

makes

a

durable winding.

very compact and

Exciting cur-

through cast bronze colrent is
shaft between the field core
lector rings mounted on the
The bearing housing has three
and the outboard bearing.
supplied

arms, as shown

the

to

the

in

coils

field

arouiid the collector rings

the

space

easily accessible.

Each

leaving

thus

illustration,

and brushes

Horizontal
Corliss

jM(cal

Corliss

3 fyi.

H(ssfin^/touse-Parsons Turbine
cJ S ^ ° o
o o
o
o S
o o
o
O
2 o o
o ii
»o i lo
=*

<\j

Electricnl Horse Pbwer
COMI'.XKATIVK

KI.IKIK SI-,\< K

RKoirKKli

l-ll(

im

H

I

>

I'l

I'l'

I'KIMI.-

SF.I.F-;'ONT.\ N
I

1-

11

Al.TKU N ATOU,

MOVKRS,
.018

&(|,

ft.

per

approximately,

kw

rated, or

maximum
48)/^

ft.

.049 sq.

in
ft.

b.hp.

The combined

unit measures,

length, equivalent lo .075 sq.-ft. per
kw maximum. That a striking

per

advance has been made within recent years toward securing
greater compactness in prime-movers is shown by the accompanying curve, and the end is not yet.
The turbine cf|uipnu-nl Hs dcsiKiicd for a steam pressure of
In the
175 lb. at the IlirollJe, 100" su|>erlieat and 28 in. vacuum.

The macliinc illustrated
provided with two brushes.
for driving a belled
pulley
a
receive
has the shaft extended to
The bearings are of the ring oiling, self-aligning
exciter.
two licariiigs arc of
type and are of liberal dimensions. The

ring

the

is

same

size.

develThis machine is one of a line of alleiii:itnrs reociuly
Wis.
MilwauUoc
Company,
Allis-Chalmers
the
oped by

event of lo.« of vacuum, accidental or otherwise, the turbine
will aulornalically "go lo high pressure" carrying its full rated

Telephones

Aiitoinohilo ^liow.

at

load without the assistance of a condcrtscr. This feature
be obtained through the use of a secondary admission valve, of
construction similar to the primary valvr, and operated by the
governor in such .1 manner as to automatically come into opera-

wonder.Show at Madison .Square Carden, New York, Mv\ the
numthe
by
.videiued
was
llure.
ful activity which centered

when the overload upon the machine roaches a certain
point.
The anion cif (hit valve is to raise the pressures in the

ber of telephones
during the week.

will

tion

various stages and thus increase the capacity of the machine.
In the cotntruclion of ihe generator the standard rolaliiig field

design will be employed with frame eiiliroly eiiclnscrl .o as \»
facilitate forced ventilation and incidentally obviate the noise
emanating from high-speed hirbincs. Electricity may be dc
livcred at 6,r>fx>rir lt.oo(» volts, according lo Ihe method of

connecting 'be armalnre winilings.

The amount

week

of business done last

in^talle.l

in

at

ihe

Aulouu.bile

the CanU'ii In (aeilitalc

business

iirivale telephones were instilled
lele|iliones were conneeted lo
These
in the spares of exhibitors.
of I'le swilcbIhe MadiBOn S<|iiare I'.xehaiige, where a section
The lelelines
show
automobile
these
bir
board was set apart

f)n the

plu.ne

main

company

llnor

over 150

printed a special directory of these auloimibile

show numbers, and
company's central

the dire.toiv

oflTices

1

was

piibb.-

sent to

p.iv

all

tl'.<-

telrpbniir

slalicu- in oi.br

that

January

26,
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those desiring to get in touch with exhibitors at the Garden
could do so quickly.
In addition to these private telephones, there arc two public

in a

sheet steel case.

mand

of

flat

IP7

In addition to serving It limit the deit is also applicable in connection

rate customers,

telephone e.xchanges in the Garden, with booths and operators,

with two-rate meter systems of charging for energy where it
is desired to limit the customer's maximum demand to that for

one located

which he has contracted.

main entrance, and one in'
Garden near the Fourth Avenue entran e.
The amount of business done by these telephones was shown
by the fact that it requires no fewer than 14 operators and attendants to handle it.
The rathskeller in the basement was
equipped with table telephones, a new style of instrument which
the telephone company has recently adopted.
The installation
of this large system was completed on the opening night of
the show, and the service was found most useful.
the

rear

in the cafe just off the

the

of

A New

The Greenwood Manufacturing & Supply Company, of 147
Street, Boston, Mass., have put on the market a new form
of universal electrical fixture, shown in the accompanying ilMilk

lustration.
It is intended for use in oftices. factories, mills,
designing rooms, and other places where it is desired to throwlight

Universal Flat Rate Controller.

Adjustable Fixture.

upon a particular area or

object.

This fixture consists

of a ball-and-socket arrangement secured to the ceiling and a

rod provided with a brass sliding or extension tube which
can be drawn out or pushed back over the rod at will. The

steel

Ever since the beginning of the

electric light industry trouble

who

has been experienced by companies

candle-power of lamps

electricity at flat

sell

who

contract for a certain nurnber and

later,

without the company's knowledge,
still paying the original rate.

rates because customers

increase their installation while

Various devices have been brought forward to overcome this
from time to time, but few of them seem to have survived for
any considerable period.
The flat rate controller recently
brought out by the Universal Manufacturing Company, 206 East
Illinois Street, Chicago, has in its design some interesting principles which seem to indicate that it will prove satisfactory
in service.
The action of the device when connected in series
with an installation of lamps is to interrupt the circuit at intervals of a few seconds whenever the maximum demand for
v/hich the customer contracts is exceeded by as much as one
Referring to the illustration of the device, the
4-cp lamp.

One of
Whenever

plunger.
time.

two

each acting on a separate
with the lamps all the
current exceeds the amount for which

central solenoid consists of

these coils
the

coils,

in series

is

the top coil pulls down the pivoted armature to which the upper end of the solenoid plunger is attached,
which acts as a relay to make contact and establish a circuit
the

device

is

set,

The lower

through the'lower solenoid.

l-'L.\r

cross

which
opens the

piece

thereby

i<

carries
circuit.

\ri-;

i

solenoid draws up a

iiNrkoi.i.KR.

switch

The

contacts
solenoid

ADJUSTABLE LAMP FIXTURE.
on

its

plunger

ends

and

terminates

an air dashpot, so that it draws up the plunger quickly, but
returns slowly because of the retarding action of the dashpot.
in

As soon

lamp is again closed,
but as long as the current required by the lamps is in excess
of the amount for which the controller is set, the controller
as

it

returns, the circuit to the

ball-and-socket

permits the fixture to be adjusted to any desired position in an instant.
The lower end of the sliding tube is provided with a ball-

and-socket clamp to which the lamp can be readily attached
and which permits the lamp to be turned to any desired angle.
On this fixture the upper part of the wire is coiled around
the rod,

and as the lamp

is

drawn down

the coil

is

extended,

will continue to repeat the operation of interrupting the circuit

the ci»p at the bottom of the coil pushing the wire back to a

as fast as the action of the daslipot will allow.

close coil

this

(when extended)

As a device of
kind operates only on rare occasions, it is not to be expected that it will wear out rnpiflly.
It is completely enclosed

socket.

as

the

lamp
are

is

raised.

Fixtures 4 ft. and longer
extra large ball-and-

made with an
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Mercury-Vapor Lamps

in

Hat

Factory.

Vol.
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4.

tipping and brim stretching rooni twelve tubes also replace
twenty-four 3-amp., 220-volt arcs in this room there are seven
rows of machines, double, with twelve men at each row, or a
;

An

Cooper Hewitt mercury vapor
lamps has been made in the lighting of rooms filled with steam.
The feeding mechanism of arc lamps under this condition is a
interesting application of

total of eighty-four

It

source of considerable trouble resulting in continual repairs.
For this class of work a special type of Cooper Hewitt lamp
is

is

supplied, with separate resistances,

made of

and the holder or

The

men.

size of these tw'o

rooms

is

the

same.
thus be seen that

will

tlie

power consumption

lias

been

fixture

brass except for the suspension bar and crowfoot.

In order to avoid leakage of current due to condensation of

steam on the inside of the suspension bar, the wires leading
the tube are carried on porcelain cleats mounted on the

to

outside

of

suspension

the

The

bar.

resistances

placed

are

alio'

FIG.

I.

— LIGHTING

PLAN OF SIZING-ROOM.

preferably outside the steam room, but may,

if

FIG. 3.

necessary, be in

same room.
A good example of this class of work is found at the plant
of the J. B. Stetson Company, Philadelphia. Pa., probably the
Fig.
largest hat manufacturing company in the United States.
gives a good idea of one of the "sizing" rooms of this comI
the

pany, the dimensions of which, together with the location of
the lamps, arc shown in the sketch; the total area of the room
less elevator

and stock room amounts

(o 7,246 sq.

ft.

The

build-

and ceiling 14 ft. higli.
Twelve lamps are used, two in series on 220 volts direct current.
With
the tubes being 45 in. long and one inch in diameter.
the standard reflector the average candle-power measured irom
ing

is

of concrete with white

xvall.s-

— MERCURY

VAPOR LAMPS IN HAT FACTORY.

reduced to 29 per cent of the amount formerly required. In
In
other words there is a saving in power of 71 per cent.
addition to the saving in power and of much more importance
is

the fact that the production of the

men

in the room has been
more even distribution
work aiul n.iturally prefer

increased, due to the better quality and

of the light. The men are on piece
an illumination which increases their wages.
The John B. .Stetson Company has now 96 Cooper Hewitt
lamps for this class of work, the larger portion of which have
been in use for over a year without requiring any repairs, and
are in first-class condition.

Motor-Driven Polisher and Grinder.
One

of the distinctive features of the motor-driven polisher

:md grinder illustrated herewith resides in the ribs with which
the motor casing is covered.
The surface available for radiaThe amount of
l:on of heat is increased about three times

FIG

.'.— MCKfi:ilV-VAI1)k I.AMI'S IN

the horizontal ii as follows:
"'• 'ii; 90°, 1.200 cp.

,\t

.^o",

HAT

800 cp

;

Mimm-imivKN i'om.smik ami

FACTOIIV.

45°..«SS

CP'. 'io".

ij(iniii;ij

hard work and overloads which the motor

and moreover cool miming

increased,

is

will

staud

is

largely

assured luidcr normal

I

lamp conmimcs 385 walls, or a Holal nf 4.^20 walls for
Limps. This gives .64 wall per square foot of floor
Twcnly-four arc lamps lakinR 660 watts each,
spate IJKhtrd
in.

I.^c•lvc

a total nf i;J<40 watts, nr

2.10 walls per square foot floor area,

were formerly used to \\%\\\
Iwclve Cooper llcwill lamps
rhinri with riKhl

men

at

lhi«

floor

In ihis

until

room

each, nr a Inlal nf

replaced
iherr are
.184

men.

l>y
.|8

the

ma-

In the

he peileslal lyase conlains llio switch, starter and
The speed can be .idjuslrd to suit the decreasIn order to permit
ing diameter of wheel as it wears down.
large pieces to he handleil with ease, an e.\lremely short disl:,nce is allowed hclween the front of the motor casing and the
vlnfl.
The e(|iiipnu-iil is inaiuif.uMiirod by Roth liros. & Co.,

conditions.
I'tld

'I

regulator.

Chicago,

III.

January

26,
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Large Ventilating Plant

or in the event of a short circuit, the action of the plunger

Pittsburgh.

in

practically

Owing

to the free public use of the

and the apparatus, having bten designed for condioccupancy, is an equipment of great magnitude. In fact, it is one of the largest installations of ventilating
fans ever placed in a single building, having an aggregate capacity of over 600,000 cu. ft. of fresh air per minute, and similar
in all parts

tions of

capacity

;

maximum

for exhaust

To

ventilation.

avoid excessively large

and properly sectionalize the equipment, the fresh air
apparatus has been arranged in 15 sections, having 19 fans, and
the exhaust equipment in 21 stations with 30 fans.

units

The

independent of the heating throughou'
air supply systems being designed to
deliver air tempered only to the normal temperatures of the
rooms supplied. The heating is accomplished by direct radiation throughout.
In only one instance is this arrangement departed" from, namely, in the music hall, where it was thought
ventilation

building,

the

is

the

fresh

provide in the fresh-air supply system, sufficient

desirable to

radiation to permit indirect heating

The supply

fans,

Boston, Mass.. are

FIG.

I.

They

Heating
have been

should be convenient.

it

manufactured by the B. F. Sturtevant

Co..

of the steel plate centrifugal type, the

all

— FEEDER CIRCUIT-BREAKER.

FIG. 2.

— DOUBLE-POLE

having three-quarter housings w''h

greater part
pans.

if

steel

furnished by the B. F.

also

fitted

to all but

time-limit feature

the

is

directly connected

ping plunger and indeed forms a part of

which

ing device

the duration

limits

inverse-time-element principle.

name

"Dal-ite"

taken,

is

It is

meaning

By

referring

the

to

illustrations

The

when

The

tempering

They are of i-in. pipe screwed
corrugated cast-iron headers on
coils are encased in jackets of

coils

of the

filters

and fan

fresh air systems

are,

intakes.

like

it

will

be seen

that

The

the direct

radiation of the heating system, under automatic thermostatic

control.

the

circuit breaker

is

seated
oil,

with its seat causes an additional restraint upon the plunger
proportional to the total pressure of the atmosphere upon the
upper surface of the disc.

FIG. 3.

— GENERATOR CIRCUIT-BREAKER.
communi-

In the event of overload, the pull of the plunger
until, if the

overload

is

oil

film,

long continued, the film is
suddenly released and the plunger,

sufficiently

finally ruptured, the disc is

ing of the

with connections to the

inverse

limit

is surrounded with a shallow bath of
serving to exclude air from between the
engaging faces, which are thus separated only by a thin film
of oil. It is obvious that the intimate engagement of the disc

disc

specially prepared

which now moves forward without

steel plate

this that the coined

acting

found in the little cylindrical attachment placed immediately
below the housing. The cylindrical vessel contains a seat for
a circular disc which is suspended from the plunger co-operating
with the restraining latch. The engaging faces of the disc and
its seat are accurately surfaced and the disc is supported in
such a manner that it may perfectly align itself with its seat.

ing surface of 87,042 lin. ft. of i-in. pipe.
The coils are for
the greater part made up of six and seven two-row sections

steam and return ends.

direct

cated to the disc, causes a gradual extension of the

one of the supply systems for temThey have a total beat-

•on 2K'-'ii. centers into separate

the trip-

to

a direct act-

is

it

of the overload on the

from

from the standard I-T-E

point of departure

pering the fresh air in cold weather.

•each of the mitre type pattern.

it,

time element.

bottom

Sturtevant Co.,

is

instantaneous.

SWITCHBOARD CIRCUIT-BREAKER.

are driven by slow-speed multipolar motors.

coils,

As

Carnegie Library Exten-

Pittsburg, Pa., mechanical ventihition has been provided

-sion, at

i?9

restraint, causes the openbreaker in the usual manner.
While the
force necessary to rupture the oil film is very considerable, the

circuit

movement required

is

almost microscopic, a

fact

which con-

tributes greatly to the accurate v-orking of the device.

To
ol

separate the disc from

work

nnist be done.

The

its

seat, a certain

definite

amount

stronger the pull communicated by

the armature to the disc, the more quickly this work will be
accomplished and the more promptly the circuit breaker will
be opened the time element is, therefore, inversely proportional
to the pull of the overload magnet which in turn is proportional
to the square of the current.
As a result of these conditions,
;

Time Limit
1

for

he
tlic

acting

Cutter

nf

Comiiaiix'.

market

;i

time-limit

fcirm

Circuit Breakers.

nl

fealurc.

Philadelphia,

circuit

The

reality a start delaying device

;

has

developed

breaker possessing a directtime-limit attachment is in

that

is,

the initial motion of the

tripping plunger of the circuit breaker

case of a

Pa.,

is

momentary and not loo heavy

delayed so that
or

in

dangerous over-

part of the circuit breaker will not immediately be
into play but will remain inert, when, however, the

load, this

fcrought

overload has

licin

maintained for

a

dangerous perind df time,

the time required to cause the opening of the breaker

is,

broadly

speaking, inversely proportional to the square of the overload
current, or directly proportional to
stated

that

the

"Dal-ite"

its

heating

effect.

circuit-breaker

has already
passed what has been aptly called the "exhibition"' stage, and
It

is

has demonstrated

its

reliability

not only in the

many

tests to

which the Cutter Company subjected it in the laboratory, but
.also in connnercial use, where its operation could be carefully
studied

liy

engineers.

—

.
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at

some account of the Electrical Show held at Chicago, January
14 to 26. The following are notes on some of the exhibits not
mentioned.

previously

Additional

notes

will

be

given

next

week.

The

Manuf.\cturing

U.nivers.al

Comp.'^nv,

206

Illinois

which has recently put a flat rate controller on
the market, had an exhibit of various sizes of these controllers.
The American Sewer Pipe Comp.\ny had a neat booth and
gave as a souvenir to operating men and engineers a handsome
bill case.
This company has numerous sewer pipe factories all
over the country and now is entering the conduit manufacturing
Some very fine samples of duct
field with two of its factories.
were shown.
The Automatic Electric Company exhibited a working
cross-section of a ioo,ooo-Iine automatic telephone system such
as it is expected to install for the Independent Telephone Company in Chicago, which is the $10,000,000 company recently
formed for serving the entire city under the franchise rights
of the Illinois Tunnel Company. The exhibit consists of twa
of the company's new Keith units of 100 switches each connected by a trunking section, and representing a portion of each
of two branch exchanges.
Street, Chicago,

The Haller Machine Company
ing products of

its

sign works.

in its

phones and a central energy private branch exchange switchboard with common battery telephones.
It also showed its
eight-party harmonic selective system operated from a frequency
pole changer and transformers, showing the latest improvements
on modern party line systems. The eight-party system attracted
a great deal of attention at the Kellogg booth, as it is entirely
new and very successful. .AH working parts of the telephone
and switchboard apparatus were shown, making it possible to
give close examination of every piece of apparatus.

The

&

Albert

made an

J.

exhibit of

M. Anderson Manufacturing Company
new time switches, which are very sub-

its

in mechanism, and can be used for cutting current
both on and off without resetting for a number of operations.

stantial

These switches are made in sizes from 15 to 100 amp. A new
adaptable knife switch was shown which can be changed readily
for use either with or without fuses, or

made

single or double-

interest-

Another very interesting feature of the exhibit was a
photograph of a switch used on a low-tension, direct-current
This switch concircuit of the New York Edison Company.
tains one ton of copper and is operated by means of hand wheels
and screws. The capacity is about 15,000 amp.
Felix Hamburger, of New York, had an exhibit booth in
which there was more illumination than in any other at the
show. The Jupiter flaming arc lamp was exhibited, this lamp

electric sign representing

being of domestic manufacture, in designs similar to the Sie-

exhibited several

One

4.

type magneto switchboard and tele-

lOO-line express

exhibit a

World have appeared

XLIX. No.

The Kellogg Switchboard & Supply Company showed

the Chicago Electrical Show.

In the two last issues of the Electrical

Vol.

pole.
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first

tungsten lamp

Exnmn

i.n

.\mkki( a

an eagle will be used as a portion of a sign for a large brewery
company. When completed the sign will measure 23 by 40 ft.
and will contain about 2,000 lamps.
Another feature of the
'•xiiibit was a letter "K" 18 ft. high which will be used in a
The
sign for the Oliver Plow Works at South Bend, Ind.
cyjMiplctod sign will niiasurc 40 by 250

fl.

Several smaller signs

and raised letter types were shown.
The Stkomuekg-Caklson 'J'elephone Company showed as the
main feature of its exhibit a large map of the United States
•.tudded with small lamps of different colors to represent points
at which Stromberg-Carlson telephone apparatus is installed.
There was also shown a section of a multiple switchlxiard for
This board
ilic Twin City Telephone Company at Minneapolis.
of the flush, groovcrl

has a capacity for 10,800

lines.

The

display included

private

exchange switcliboardn, central energy and generator call telephones for coiinlry use and intercomniunicaling systems
TiiK Ai.l.is-CiiAi.MF.RS Comi'anv, making an exliiliit of small
molrirs and generators, had a new 75-few generator of tlu- selfcontained type; an induction motor generator set of 10 hp;
direct-current motors of I'/t to ao lip; and inductir>n motors
from
10 20 hp.
The blaflcs and stationary rings of the 500-kw
!ttrani turbine were shown.
As usual in Allis-Clialmcrs Company's exhibits, there were plenty of pictures of their apparatus
and installations of machinery. C. A. Tiippcr was in charge
of the exhibit. A large number of representatives were presiiit
I

-',

111.,

— i.KMiKAi.

VII \v

or

riir.

snow.

foreign-made flaming arc lamps heretofore sold by Mr.
l.nnbiirger.
The carboils, however, are imported. These arcs

incus
1

are of 10 and 12 ainp. capacity, running two in scries on 110volt, •direct-current

alternating

60-cycle

or

circuits.

Lilliput

amp. on no-volts with small
globes limiting the air supply and small carbims were also
shown.
The 2-amp. lamp is stated to give 220 mean hemispherical candle-power and the 3-amp. lamp 330 mean hemi-

Siemens arc lamps taking 2 and

3

spherical candle-power.

The Universal

Im.ixtric Storage

Battery Company, which

doing a large business in storage batteries for train lighting
and automobile sparking, showed a full line of its sparking coil
These are very subsl^iiih.illy piil up with special
batteries.
reference to the avoidance of slopping and ronsri|uiiit rotting of
The hard rubber cell exten<ls up Some
the wooden outer case.
distance aUive the cover of the battery. It is brought up (lush
with the top of the wooden case. Spring clip terminals arc used
is

which are easier to manipulate and more certain in contact
The company also exunder vibration than binding posts.
hibited

a

60-cell,

plant which

i<X)-amp -hour

was shown

battery

for

a

small

connection with a 1.5-kw

in

isolated

b"airl).Miks-

Morsc gasoline engine and dynamo.

Tungsten Lamps.— The
first

public exhibition in

.American ukhIc

(il.iiiiciils.

Cleiicral

I'Jcctric

Company made

the

country of tungsten lamps with
These Linips were of 85 hori/out.-il

this

.

January

consuming

cp,
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The

watts.

105

of

consisted

filaments

size, and consisting of a
frame only a short distance
from the stereopticon. The views seen through this glass plate
represented various scenes in and about the modern electric generating stations of the two companies, as well as interesting
pictures of street and interior electric illuminations, and important applications of electric power for manufacturing purposes.

a screen some three by four feet in

five

large

supported on a central spider.
same size as the i2S-watt Gem lamp,
125so that it will fit into the same reflectors as used on the
watt Gem. This exhibition of American-made tungsten lamps
was naturally one in which the General Electric lamp factory
Some tungsten lamps were also
engineers took much pride.
exhibited at the booth of the National Lamp Association. These

The bulb

series

in

loops

sttaight-sided

of the lamp

the

is

the Advertising Department, was in charge of the exhibit, and
Mr. Herbert A. Seymour edited the Daily Electric City, published in the exhibit and containing articles of interests to the

heating appliances and had demonstrators in elecThe company's new
tric cooking in attendance at the booth.
range, which consists of an oven with slate table top mounted
thereon and various sizes of stoves permanently fastened to the
its

a new feature showing the advance

slate; is

in electric

electrical fraternity.

cookmg

A

attempted.

new

line

notable for the great

These percolators are of a

shown.

of

was
design which permits them
percolators

of coflfee

pouring coflfee. Instead of having a glass cylinder around the percolating chamber, the percolating chamber
top which cannot
is of metal and is provided with a glass
come oflf except in one particular position. These percolators

to be tipped for

do not clamp down to the stove as do most of the other Simplex
Small copper kitchen water tank heaters were another
new feature, as was also an electric hat iron.

devices.

Chicago
panies.

Electrical

account

Show,

Commonwealth

and

Edison

— On

held

great

the

of

Coliseum,

the

in

Com-

Electric
of

success

these

year's

last

two

central

companies enlarged the space occupied by their exhibit.
Among the special features of this year's arrangements may be
station

mentioned the illuminated beams over the entire ceiling of
these spaces. These were hollow beams, two sides and the bottom were of opalescent glass. Within the space thus enclosed
a large number of electric incandescents were arranged at regular intervals, so as to produce uniform illumination of the glass.
Various effects were secured by means of separate circuits, controlled by centrally located switches, which make it possible
tc turn on either plain or colored lamps, or a combination of

The

both within these beams.

entire exhibit

was very

brilliant

and a large sign, made of sectional lamp
letters, and bearing the name "Chicago Edison Company" on
one side and "Commonwealth Electric Company" on the other,
with some additional wording below, was supported from the

with electric

light,

roof arches of the building, extending almost the entire length
it.
Considerable space in

of the exhibit, just above the top of

exhibit was devoted to the uses of the reception room
There were some souvenirs distributed here, among which might
be mentioned a useful little book of electric chafing dish
recipes and a pretty little calendar. There were various demonstrations of cooking by electrical utensils in one section of the

the

exhibit.

The

electric

heating devices included the well

known

"Electrotherm," or electric heating pad, luminous electric air
heaters of two sizes, and various small car-type electric radiators

and carriage foot warmers.
will be found the popular
soldering irons.

A

Among

electrically heated utensils

flat-iron,

curling iron heaters, and

large space

was devoted

to the publication

of the Electric City Daily, a sixteen-page paper, printed, folded,

stitched

and trimmed by machines of the

Lady

latest

type,

all

were particularly interested in the application of electric power to the
operation of sewing machines, washing machines, wringers and

operated by individual electric motors.

poses, the convenience

visitors

Electric energy for ventilating pur-

other household devices.

and adaptability for which have put

it

was exemplified by

a system of ventilation applied
exhaust fans removing the super-licated
atmosphere near the ceiling, and blowing it up toward the roof
of the building, while the fresh air comes throu.gh vents in the
in first place,

tn this entire exhibit,

floor tn take its place.

A

v;as the operation of a

stereopticon, using

electric arcs,

and throwing

novelty which interested
a varied

one of the largest and was
of motor applications shown, most

The Westinghouse Exhibit was

show. The new range is much neater and
more compact than anything in the way of an electric range

details since the last

heretofore

plate set in a

One space in the exhibit was devoted to the exhibition of various electrical construction supplies sold by the supply department
of the two companies, including large and small cables, insulating material, various kinds of single and multiconductor insulated wire, and numerous specialties. Mr. D. H. Howard, of

were made in the experimental laboratory of the engineering
department of the association at Cleveland. They were also
of the same size bulb as the 125-watt Gem lamp.
The Simplex Electric Heating Company made a very large
exhibit of

ground glass

all visitors

two twenty-ampere
assortment of views upon

them

number

A

in actual operation.

dough mixer of

J.

H. Day

&

manufacture was driven by a 2-hp Westinghouse motor.
A centrifugal pump manufactured by the Dayton Hydraulic
Company was operated by a l-hp motor. An ironing mangle
of the American Ironing Company's make was operated by
means of a ^s-hp alternating-current motor. This is suitable
A Singer sewing machine driven by a
for a domestic laundr>'.
A Conki/25-hp alternating-current motor, was on exhibit.
ling laundry washer, of a size particularly adapted to laundries
and hotels, was operated by a s^-hp motor, and alongside it
was displayed a family size washer, made by the 1900 Washer
Company, the latter being operated by a small motor. The
device applied to the large Conkling washer for the reversal
Co.'s

of the cylindrical tub, obviates the necessity of reversing the
motor. A generating set consisting of an engine made by the
American Blower Company and a Westinghouse 7-kw generator

was shown, and

also

an American Blower

24-in. fan

was

operated by a Westinghouse H-hp motor. A i/20-hp DZ directcurrent motor was used to operate an automatic pin ticketing

A

machine.

Gould's triplex

pump was

electrically

operated.

The Larsen-Baker Ice Machine Company, demonstrated the
adaptability of electric motors for ice making and refrigeration
while near by a ten-gallon ice cream freezer, made by Thos.
Mills & Co.. was motor-driven. A forge, made by the Champion
Blower & Forge Company, a l6-in. engine lathe made by the
American Tool Works Company; a Hoefifer
Chandler &

Price

printing

press,

a

drill

press:

Henry Tromner

a

coflfee

grinder, a Blakeslee dish washer and a small house tank pumping outfit made by Erwin & Co., were separately operated by

motors adapted to the varying classes of service. Saws were
sharpened at the exhibit on the saw sharpener made by the
Covel Manufacturing Company, and driven by a ^-hp motor.
Undoubtedly the demonstrations made by the Sanitary Dust
Removing Company created more interest than any other demonstrations at the exposition. The entire exhibit of the Westinghouse Companies, as well as some of the adjoining exhibits,
was cleaned from time to time by means of this vacuum process,

which was driven by a 3-hp motor. Two electrically-operated
Columbia graphophones demonstrated the commercial use of
graphophones for correspondence. A stenographer was in attendance, who transcribed from the graphophone records such
A fairly
letters as were dictated by visitors at the exhibit.
Westinghouse
by
the
designated
apparatus
of
line
complete
Electric & Manufacturing Company, as "Details and Supplies,"

was

exhibited, the various types of electric instruments being

attractively

consisted

mounted upon marble switchboards. These details
Watt-hour meters of the
following:

in part of the

polyphase

single,

and

prepayment alternating-current types:

a line of portable instruments,

motors

:

samples of low-voltage

samples of various types of fan
also of catenary
line material

line material for high-voltage, single-phase

:

railway installations;

various types of lightning arresters, oil switches and circuitbreakers: samples of all types of lighting and power transformers under 50 kw and a full line of small power motors for
The lighting of the
alternating and direct-current circuits.

ELECTRICAL WORLD.
exhibit

was

adequate!}' provided for by six different types of

ill"minants.- these being alternating-current multiple

In conjunction

nating series

arc

Nemst lamps

of the street series type

lamps.

and

alter-

with the latter six

were kept burning, the
current being regulated by a Westinghouse current regulating
transformer. Cooper Hewitt mercury vapor lamps, both types
H and K, were lighted to demonstrate their advantages for shop
Sawyer-^Ian incandescent lamps were shown in a
lighting.
neatly arranged sample case.

interests

it

The

in the largest building in the metropolis.

shows

these

is

popularity of

also such that notwithstanding the doubling of

the admission price during the show just closed, no noticeWith reference to the
able diminution in attendance resulted.
As a whole
exhibits much might be said did space permit.

show did not vary much from that of the Automobile Club
of America, and the exhibits of accessories were in most cases
alike, so that what might be said regarding the latter would
the

be merely a repetition of what was published in our issue for
December 29. In one instance in particular did the show differ radically from its immediate predecessor, and that was in

number of electrical vehicles exhibited. The purely pleasure vehicles were allotted space in the restaurant of the foyer.
There were seven makes on exhibition including all told about
forty individual cars, ranging from runabouts to limousines, lanthe

daulets, opera 'buses

As

and roadsters.

for the cars themselves,

it

was evident

that in all that

comfort of the occupants, as well as the manner
m which both the fitting and finish were executed, the electric
vehicle surpassed any other type of automobile on exhibition.
Couple with this the case, simplicity and noiselessness of operation and the growing popularity of the electric vehicle especially
for city use is accounted for. These are virtues which no other
type of vehicle possesses and after the craze for high-speed
cars has spent itself and the cost of up-keep becomes manifest,
these virtues of the electric machine are appreciated as never
before. Compound-wound and series-wound motors capable of
standing excessive overloads for long periods are still characteristic of the power equipment with a tendency toward the
j.irtains to the

single

motor shaft-driven type of

car.

Most of

the cars,

how-

lighter

vehicles

Electkic Carriage

Company showed

a line of

A stanhope, victoria and roadster
luxurious electric vehicles.
of special design formed a prominent feature of the exhibit.
The roadster was equipped with two J/^-hp specially-wound motors and 24 cells of battery and has a radius of action of 100
is equipped with 40 cells; but none of the
weighs a ton. the rnadslcr weighing 1,500 lbs.
and the victoria 50 pounds more. The fittings are all elaborate
and losses arc reduced to a minimum so as to increase the ratio
of pfnM'r I'l wcitflit and thus llu- radius of action un a single

miles.

The stanhope

car* complete

charge

A

KKAUKK.

Ill

wa"> an electric

ihi'

jlaiiir

Mcitnr

Vrlnrlc

(

iiMip;LMy

s

of 24

in

a
the

Under

the

hood

is

a battery of

32

Elxidc cell* capable of driving the car 60 mile" at the rale
of 14 miles per hour. The highest spccrl attainable is ,10 miles
per hour, the radius of actitin being corrcspfjiidiiigly lessi-ncd.
The vehicle is equipped with a single 3Vj-hp series-wound

capable of a 300 per cent overload, and has six speeds
rwnrd and three speeds reverse, the operating lever being
I'll the steering wheel.
In addition to this roadster, the Hakcr

brougham, a
smaller and

while those in

cells,

the

The Cantono Electric Tractor Company showed a forebrougham with extension straight front and a fore-landaulet.
In these, the motive power is concentrated on the forward truck
contrary to the usual practice.
Motors, batteries, controllers
all connections are self-contained on the front part of the

and

the wheels of which are

The

fore

and a battery of 44

Among

the cars

carriages

made
are

extra heavy to carry the

equipped

with 5-hp

motors

cells.

shown by

the

Columbus Buggy Company were

a stanhope and a coupe together with two surreys. Twentyfour cells of battery are used in each vehicle and the effective
radius is between 40 and 75 miles in the lighter vehicles and
between 50 and 60 miles for the surreys.

The Electric Vehicle Company showed its Hue of cars
which have long been looked on as standard. In the heavier
types there were the victoria, brougham and landaulet besides a
private hansom. The vehicles carry a battery of 44 Exide cells,
and in every respect of detail and refinement are monuments
of the carriage builder's art.

A

light victoria-phaeton equipped

with a battery of 24 cells was a feature of the exhibit. Chief
among this company's models was a gasoline-electric automobile.
The engine is of the standard four-cylinder vertical type, the
field frame of the generator being in direct connection with the

crank shaft of the engine, taking the place of the fly-wheel.
shaft holding the armature of this revolving-field generator
e.xtends through to the driving bevel in the rear axle housing
which contains the bevel gear drive and the differential, these
being the only gears in the machine. In line with the generator
and directly behind it, is a motor whose armature is mounted
upon the same driving shaft which extends from the generator
The generator serves as a clutch transto the driving pinion.
mitting the driving effort of the engine directly to the driving
Oianges of speed are obtained through a controller
pinion.

The

There
five forward and two reverse speed connections.
no mechanical connection between the generator and the
motor except at high speed when the crank shaft of the motor
and the propeller shaft terminating at the rear axle become
solidly coupled and both the dynamo and motor run dead. The
low speeds are used in starting, the motor being capable of
withstanding heavy overloads, and when the machine is brought
vp to speed a clutch is employed to couple the motor and the
giving
is

propeller shafts, the car running e.xactly as one cciuippcd with
the usual change-speed gear.

The Pope Manufacturing Company showed a very wide
range of types of Pope-Waverly electric vehicles. A stanhope
of

special

design

formed the center of

attraction.

with a battery of 30

In the latter vehicle

cells.

This, as

was equipped
10 cells

are

placed forward and the remainder in the rear (Compartment so

The

as to distribute the weight.

station

wagon exhibited was

noth of the stanhopes and
the victoria-phaeton are equipped with a single motor driving
the rear wheels through the medium of a special "herringbone" type <if gear which is a feature of this make of vehicle.
equipped with 41

cells of

battery,

Tin; STi'nEiiAKKK Automobile Company's exhibit in so far
number of styles shown was concerned formed one of the
most complete of its kind in the (iardcn. Six distinctive types
were shown ranging from the runalwut to a heavy surrey.

as the

Among

rxliiliit

roadster built on the lines of a niodcrn high-

powcrcd gasoline runabout.

I'lotor

made up

are

batteries

well as the other st.inhopc, and a victoria-phaeton

ever, are chain driven.

The Uabcock

The

4-

larger vehicles consist of 40 cells.

weight.

The annual show of the Association of Licensed Automobile
Manufacturers was held in Madison Square Garden, New York,
January 12 to 19. This show, as well as that of the Automobile Club of America, noted in our columns a few weeks
ago, has assumed such proportions that it is difficult to house

displayed a standard runabout,

stanhope and a victoria.

car,

Annual Show of the Association of Licensed
Automobile Manufacturers.

also

XLIX, No.

Vol.

v.rre a

the crimmrrcini

vehicles

exhibited

the

in

variety of types, both of gasoline and

basement

electric

drive.

no changes from
what is considered to be established practice were evident. The
Pope Motor Car Company with two vehicles, the .Studcbaker
Automobile Company with four vehicles and the Ciencral Vehicle
Company, comprised the list of electric vehicle exhibitors. The
constructional methods of electric vehicles are so well underI'"levcn electric vehicles

stood that further
is

ailmiltedly

were on exhibilinn

comment

supnim-

in

is

unnecessary.

the commercial

,iinl

The

electric vehicle

types.

January

26,
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Industrial
Commercial
THE WEEK

week made itself
and transporation

felt

alike.

in

retail

The

and Commercial News
three

Intelligence,

IN TRADE.— The

and wholesale trade, industry
Northwest has had snow-

entire

to the data from
Department of Commerce and
Labor, the export figures of the year indicate great activity on

the

ported in the eleven months of 1906 was, of manufactures for
further use in manufacturing, $220,000,000 against $194,000,000
in the corresponding months of the preceding year, and of
manufactures ready for consumption $438,000,000 against $391,000,000 in the corresponding period of 1905, thus indicating that
the total value of manufactures of all kinds exported during
the year will exceed $700,000,000 against less than $650,000,000
in the preceding year.
Iron and steel manufactures exported
in the eleven months of 1906, for which statistics are now
available, show an increase of $28,000,000 over those for the
corresponding months of the preceding year; lumber, an increase of $9,000,000; refined mineral oil, an increase of $5,000,000; cars and carriages, an increase of nearly $5,000,000;
pig copper, an increase of $4,000,000; instruments and apparatus
for scientific purposes, an increase of nearly $4.000,000
agricultural implements, an increase of about $2,000,000, and naval
stores also an increase of about $2,000,000.
;

Trolley cars instead of
are to be operated in this tunnel and these running on
It is estimated
short headway provide a tremendous capacity.
that the capacity will be at least equal to that of the trains of
the present Brooklyn Bridge during rush hours, and the escalator equipment above referred to is equal in point of capacity

MEXICAN MINING EQUIPMENT.— The

trains

era

escalators will provide service between levels something
ever 55 feet apart and will be arranged side by side. Most of
lh# time one will be operated ascending and the other descending, but during the morning rush hour both will be operated
As an appropriation has already been made for
ascending.
a new Manhattan terminal to the Brooklyn Bridge, which is to
be located underground, it will be interesting to note whether
this municipally owned enterprise will be as progressive as the
privately owned one in the matter of installing moving stairThe escalators in common with the entire terminal
ways.
As is
possess no wood work or other inflammable material.
well known, the escalator is the invention of Mr. Charles D.
Seeberger. who is now head of that department of the Otis

The

Elevator Company.

Crocker-

Whcelcr Company, of Ampere, N. J., reports among its recent sales the following motors and generators secured the

One of these
1907.
l.Tttcr part of last year for delivery in
firms has piircliased thousands of horse-power during 1906, includiuK a number of rolling mill motors which have been so
This
successful though on the market only a short time.
motor is, it is said, the first and only rolling mill motor which
has been designed for the heavy duty to which such motors
National Tube Company, McKeesport. Pa., one 75Clevehp.. 230-volt, direct-current motor; Lhiion Rolling Mills.
land, O., one lOO-kw, 2S0-volt, 250 r.p.m., direct-current generator
Peoria Stone & Marble Company, Peoria, III., one 200-kw, 250Ford Morocco
generator;
direct current
r.p.m..
volt,
115
Company. Wilmington, Del., one loo-hp. direct-current motor,
:

;

Cincinnati,

Dos

S.

A.,

Campania Minwhose mines are located

Estrellas mines, near Tlalpujahua,

have re-

cently placed an order with Messrs. G. & O. Braiiiff & Company for an electrical installation for their mines. The motors,

stairway equipment of the Manhattan end
Furthermore, not only will the escalaof the Brooklyn Bridge.
tors be sufficient to handle any number of people up to the
capacity of the trolley cars of the tunnel, but they will also
serve to marshal the crowds into streams of people moving
uninterruptedly and not coming into conflict with one another.

Company,

Borda .\ntigua y Anexas,

close to the

to that of the entire

Electric

Statistics of the

part of the manufacturers, since in the large proportion
of cases they show an increase in quantity as well as value of
manufactures exported. The total value of manufactures ex-

tween Lexington and Third Avenues.

Gas &

Bureau of

the

THE NEW YORK & LONG ISLAND RAILWAY COM-

I'nion

motor for dnvmg venCompany, one 500-kw, direct450 r.p.m.; Schlather Brewing Com-

direct-current

Bethlehem Steel

^

PANY', known as the Belmont or old Steinway tunnel system,
has just awarded a contract to the Otis Elevator Company
for the two largest escalators ever built, to be installed in the
Manhattan terminal of that system at Forty-second Street, be-

volts;

240-volt,

:

EXPORTS OF THE YEAR.—According

confidence in the iron and steel trades. The demand for structural material also showed improvement, particularly in the
West, where specifications are coming in more freely. Railway
interests are the most liberal purchasers, demand being improved for bridge work and car building. Improvement in the
traffic situation was checked by snow blockades.
In the Northwest coal trains have the right of way and the grain movement
has been light. Railway earnings thus far reported for January
were 15.6 per cent larger than for the same period last year.
Copper prices continue to move upward, the quotation on
Lake ranging between 24^ and 25H cents per pound, and even
higher prices prevailing where prompt shipment is demanded.
The business failures for the week ending January 17, as reported by Bradsfreet's, numbered 234 against 283 in the week
previous and 279 in the corresponding week of last year.

Soo

fan

current motor, 240 volts,
pany, Cleveland, O., two 25-hp. 220-volt. direct-current motors,
550 r.p.m., for driving washing machines; Ellsworth Coal Company, Ellsworth, Pa., one 50-hp and one 15-hp, 230-volt, directcurrent motor; Stone Printing Company, Roanoke, Va., 49
motors ranging from
to 100 hp.

variable weather of the past

RECENT CROCKKR-WHEELER SALES.— The

35-hp,

tilating

storms followed by intensely cold weather, the central West
and Southwest heavy rains, and the South has been unseasonably warm. The reports from the winter wheat crop are not
conclusive.
Very heavy rains followed by sleet and ice are reported in parts of the winter wheat belt. There was renewed

arc subjected
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O.,

etc., will come from the works of the Westinghouse Electric & Manufacturing Company. Pittsburg. Pa., and
the pumps from the B\Ton Jackson Machine Works, of Oakland. Cal. There is already on the ground, being erected, a 250hp Lidgerwood Manufacturing Company steam hoist, purchased
The Westinghouse
before electric power entered the camp.
[eople will attach to this hoist one of their standard 150-hp
alternating-current hoist motors, the only necessary change in
(he hoist being the adding of gear and pinion to adapt the
In the way of pumping outfits there will be provided
drive.
four horizontal centrifugal pumps, direct-coupled to alternating-Also two motors for driving blower for
current motors.
ventilating the mines, three 50-kw transformers will be used
to change the voltage of the Mexican Light & Power ComI'.any's circuits from 3.000 volts to 400 volts for motor and
lighting work.

transformers,

THE PELTON WATER WHEEL COMPANY.

San Franunusual activity and carries over from 1906
unfilled orders aggregating the largest in the history of its
business. The marked tendency is towards high-speed large
power units. For example, the California Ga^ & Electric Company is installing a wheel of 10.500 hp maximum capacity. The
Teliuride Power Company, of Colorado, is adding to its equipment one s.ooo-hp wheel operating under a head of 900 ft. and
one 4,ooo-hp Pelton wheel under 1,800 ft. head. This company
has installed a continuous lap-weld, high-pressure pipe made b\the Fcrrnni Company, of Germany, which the Pelton Company
has introduced in this country with much success in the past two
years. The Siskiyou Electric Power Company has ordered two
wheel units, each of 2.000 hp capacity, these being in addition to
its present water wheel equipment.
TELEPHONE COPPER,— The statement is made from
Boston that the .\mcrican Telephone & Telegraph Company
used in 1906 about 55.000,000 pounds of copper, the value of
which at 20 cents would be $11,000,000. It is not stated how

cisco,

reports

the total

is

reached.

:
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DUBOIS IRON WORKS.—The

DuBois Iron Works, Du-

Bois, Pa., a $1,000,000 corporation, have taken over the entire
business of the Lazier Engine Mfg. Co., Buffalo, N. Y.
The

DuBois Iron Works have been manufacturing gas and gasoline engines for years under the patents and designs of Mr.
Arthur A. Lazier, former vice-president and general manager of
the Lazier Engine Mfg. Co., who has sold out his entire interand retires from the business management and company.
While in general appearance the future engine manufactured
may look the same, numerous improvements and changes will
ests

(the name they will be
sold under) far in advance of any of the horizontal gas or
gasoline engines now claiming the distinction of being the best

be made, which will put "DuBois"

known

to

modern gas engine

practice.

The DuBois Iron Works

have not only improved the engine in construction and design
but have made it possible to operate on natural, illuminating,
coke oven gas, gasoline, alcohol, distillate, crude oil and kerosene in sizes ranging from 5 hp to 300 hp.
Mr. Peter Eyermann is chief of the engineering department and under his designs and supervision, the new and improved engines will be

The DuBois Iron Works will continue the manuof their simplex steam pump.
The officers of the
company are Mr. John E. DuBois, president Mr. W. C.
Pentz, vice-president; Mr. E. .A. Badger, secretary and treas-

produced.
facture

;

Mr. I. N. Hamilton as general manager. The sales
and advertising department will be in the hands of Mr. C. E.
Stuart. The head office and entire management will be located
at DuBois, Pa., and at Buffalo a branch office will be retained,
urer, with

together with branches

in

the principal cities of the country.

PACIFIC GAS & ELECTRIC— It

is

again currently

re-

ported that the properties owned by the Pacific Gas & Electric
Company are to be purchased by the Western Power Company
cf New York. A local paper states "A syndicate of capitalists.
headed by President Edwin Hawley, of the Western Power
Company and interested in that corporation, are negotiating for
the purchase of a huge block of the common stock of the
Pacific Gas & Electric, held by N. W. Halsey & Company, the
New York and San Francisco bankers. This means that $20.000,000 out of the total issue of $24,000,000 of common stock
will change hands and with it the control of the local gas combine.
Halsey & Company one year ago put through the deal
whereby the San Francisco Gas & Electric Company and the
California Gas & Electric Corporation were merged in a new
corporation, called the Pacific Gas & Electric. The stockholders
of the San Francisco concern agreed to accept for each $100
share $90, of which $25 was payable in cash and $65 in bonds
Halsey & Company furnished the $25
in the new combme.
cash and the Union Trust Company was made the depositary.
Halsey & Company received as their share in the transaction
:

$20,000,000 of the common stock. The remaining $4,000,000 of
common stock and $6,000,000 of preferred went to John Martin
and Eugene de Sabia, owners of the California Gas & Electric

Corporation, and other promoters who negotiated the merger.
It is understood that Halsey & Company arc willing to part
with their $20,000,000 of common stock and that Edwin llawlcy
and his associates arc willing to purchase."

A MODERN

PLATE GLASS PLANT.— The Crystal City
Plant of the Pittsburg Plate Glass Company is now about comTlicre
pleted at Crystal City, Mo., 28 miles below St. Louis.
It is estimated
are IS buildings, all of reinforced concrete.
that 50,000 bbls. of cement will be UBcd in the building process,
the brand being the "Universal Portland" made in the cement
In the enuipmciu of
division of the U. S. Steel Corporation.
this hujje plant, due provision has been made for adopting the
most

modern

methods

of

in.inufacturc.

Among

in<lustrial

kind, this establishment is unique as being one of
the country, and also as being remarkable because of the unusual size of the power and lighting units in-

plants of
the

its

largest

in

stalled there.

The machinery

will

be driven by electric motors

The power c(|uipinent already conof exceptional rapacity.
tracted for includes an l.Soo H II P Allis-Cliaimers gas engine
direct connected to a i,ooo-kw Allis-Chalmers generator. This
unit will be installed in the same power Imusr with a 5,000-lip
This
Allis-Chalmcrs engine, famous as the "Big Reliable."
rnginc carried the entire lighting load for the illnininaling of

Vol.
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artificial

4.

company

ice

being formed in Philadelphia, to be known as the Central
Crystal Plate Ice Company, with five plants in different secis

The officers will be President, H. O. Bernvice-president. Mr. Hunt
engineer in charge of construction and equipment, William Cook, all of Philadelphia.
Mr. Bernhardt was formerly manager of the Standard Ice Co.,

tions of the city.

hardt

:

;

;

and Mr. Hunt was

at one time vice-president of the Knickerbocker Ice Co. The concern is designed to be co-operative,
and will sell only wholesale to the independent dealers, and
not to consumers direct.
It is understood that no stock will
be offered to the public.
There will be three plants, of 100
tons capacity, capitalized at $40,000.
.\ contract has been let
to the .\llis-Chalmers Company to install in each a loo-kilowatt generating plant for light and power.
There is a big
field for artificial ice development in this shape, or in connection with lighting and power companies.

APPARATUS FOR MEXICO.— United

States Vice-Consul

M. Leonard reports that the company owning the street railway system of Chihuahua, Me.xico, which is now being operated
C.

by horse power, will shortly change to electricity, using the
overhead trolley system. Bids are being asked for cars, rails,
overhead fixtures and machinery for the power plant. A liberal
concession has been granted the company by the State government, and under this concession the company proposes to build
about 20 miles of line, about half of which will be constructed
as soon as material can be obtained and the balance as traffic
demands it. The gauge of the track will be 4 ft. 8J^ in., and 80-

pound T-rails w-ill be used. Chihuahua is a growing city of
30,000 inhabitants, and it is expected that with the introduction
of an electric street car service a great impetus will be given to
suburban building and real estate operations. Mr. A. C. Nash
is the present general manager of the street railway company.

BELL TELEPHONE OUTPUT.— The

American Telephone
the month

&

Telegraph Company instrument statement for
ended December 31, 1906, compares as follows:
1906.

Cross output
Keturncd

163,^60
71.483

Net output ....
Twelve montlis:
output

r.ross

Total

1904.

122,285
49.898

1903.

88,947
39.678

91,777

106,447

72.387

49.269

....

2,168,871

759,293

1,841,628
623,934

1,216,576
715.529

1.109.888
480,691

....

1,409,578
7,107,836

1,217,694
5,698,258

701,047
4,480,564

629.197
3.779.517

Kcturned

Net output

1905.

163,828
57,38i

outst

PIQUA BLOWER COMPANY.— The

Piqua Blower Com-

pany, of Piqua, Ohio, is being incorporated under the laws of
Ohio with a capital of $50,000 to take over the interests of the

Piqua Foundry

&

Machine Company.

It

will

make

a specialty

of the manufacture of positive blowers and gas exhausters as
developed by the latter company in the past two years. As the
machinery of the latter firm has met with great success it is
necessary to effect this reorganization iu order to take care of
the large volume of business oflfered.

ORDERS FOR GENERATING SETS.— The

B. F. Sturte-

vant Co., of Boston, Mass., reports recent sales of generating sets with enclosed forced lubrication engines as follows
Hudson Companies, Jersey City, N. J.; American Milling Com.Maryland Steel Company, Sparrow's Point,
pany. Linden, Ind.
Md.; The Cox & Sons' Company. Swedcsboro, N. J.; C. N. O.
& T. P. Ry. Co., Lexinglon. Ky. Bristol Water Works, Bristol,
Pa., and for two of the Panama dredges.
;

;

Maniifacliiriiig Company has
of four acres at Lewiston, N. Y., on the Niagara
River, near the Falls, where it will build a plant for the manufaelnre of titanium and titanium alloy, to be used in steel
inaniifaclure, as well as for the manufacture of special alloy
The electrical energy from the b'alls will be
steel prndiicls.
iilili/ed ill llie production of the material and for driving the

irr,\NIUM.— The Titanium

bonglil

lot

.1

plant.

ALI.I.S CII.\l..\li;i<.S

All'.MKS,-

biisincsH of the Allis-Clialiners

of

buildings and groimds of the I>iuisiana Purchase ICxposition
The name was given it by the attendants because

ness.

good service during tin- entire flnralinn of the
.Sixteen hundred horse-power in Allis-Clialmers inducFair,
tion miitori will br used In drive grinders and polishers.

in

its

slated

llial

in

new
month

llic

the

The company now has
aggregated $1,700,000.
hooks an amouni of about $1,1,000.000 of unfilled busi-

SrUKTKVANT VENlll.N IXG

of conlinucd

is

Deeenilier

upon

at St. Louis.

It

Cimipany received

1

Broadway Savings

niercial

Nalion.il

Inslilulion,

Bank, Chic.igo,

I'ANS

are being installed

New York
111.

Cily,

and Coni-

:

January

26.

POWER FROM SAVANNAH RIVER.— It

is

i,tated

that

over 100.000 hp will be developed on the Savannah River by a
company now being organized by Messrs. Hugh MacRae &
Co., of Wilmington, N. C, and Washington, D. C.
This new
company will probably be known as the Savannah River Power
Company, and will be a consolidation of the present Savannah
River Power Company, the Calhoun Falls Company and the
Hatton's Shoals Company, the latter having just been purchased by Messrs. MacRae & Co. The capitalization of the
undertaking will be approximately $8,250,000, divided as follows
Bond issue $3,500,000. preferred stock $1,750,000 and
common stock $3,000,000. This construction work proposed
will involve an outlay of $4,300,000, and will include the building of dams and power houses, machinery and equipment and
transmission lines, as follows: Gregg's Shoals, $350,000; Cherokee Falls, $550,000
Calhoun Falls, $2,500,000, and Hatton's
Shoals, $900,000. These four powers will be developed at
present for about 59,000 hp, including 35.000 hp at Calhoun
Falls. 4,000 at Gregg's Shoals, 10,000 at Cherokee Falls and
10,000 at Hatton's Shoals.
Electrical energy will be supplied
to the cotton mills and other industries in Western South
Carolina and a portion of Georgia, the transmission lines in
complete circuit covering about 200 miles. Plans have been
worked out by J. E. Sirrine, of Greenville, S. C, the company's engineer. The dam, 13J4 ft. high, and power house, at
Gregg's Shoals are nearly completed, all machinery and equipment have been purchased, transmission lines are under construction, and power will be delivered this spring.
Work on
:

:

and power house will
and plans for the
power house and 75-ft. dam at Calhoun Falls have been made
bv Messrs. Viele, Cooper & Blackwell, 40 Wall street. New
York.
the

be

Cherokee Falls dam, 25

started

shortly.

ft.

Preliminary

high,

surveys

ATLANTIC CITY TRAIN EQUIPMENTS.— Because

of

the increased traffic on the Camden-Atlantic City electric trunkline, it has become necessary to add to the present rolling stock
some twenty-one cars. Both the new cars and the generating
apparatus necessary to care for the e.xtra load are similar to the
present equipment. Each of the cars will be driven by a 200-hp
double-motor equipment and will be fitted with the Spraguecontrol.
At the Westville power
General Electric Type
house a fourth 2,000 kilowatt, 6,600 volt, 25 cycle, three-phase,
Additional
Curtis steam turbo-generator will be installed.
boiler capacity, with the necessary condenser and feed pumps,
switchboards, etc., will also form a part of the new equipment,
as well as a 75 kilowatt, 125 volt, horizontal Curtis steam turbogenerator for excitation purposes. Three extra 700 kilowatt,
air-blast transformers will step up the generator voltage to 33,000 volts for transmission. Six l.ooo kilowatt rotary converters

M

sub-stations; one each at South
Camden, Glassboro, Newfield, IMizpah, Atlantic City, and one
The accompanying air-blast
at the Westville power house.
transformers for these machines have a capacity of 370 kilowatts each, three being installed with each of these rotaries.
The Pennsylvania Railroad has ordered all the additional apwill

be

distributed

.
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Financial Intelligence,
THE WEEK

IN WALL STREET.— The stock market was
and inclined to be weak on the announcement of new stock
issues or the prospect of additional issues of securities by various other railways. A certain amount of support was given to
the Harriman group, but Amalgamated Copper was depressed
by the failure to increase the dividend rate. The improvement
in the money market failed to have any stimulating effect on
speculation in view of a number of developments, some of
them unfavorable in their nature, and others so construed by
the Street.
The United States Steel stocks, on a moderate
amount of business, were somewhat firmer than the majority
of the list. With the exception of General Electric and Westdull

inghouse,

of the electric stocks are lower.
The heaviest
Allis-Chalmers preferred, which declined 5% points,
closing at 3^14
the common dropped lyi points at the close
of the week.
General Electric advanced 1% points on the
week's business, and Westinghouse 2 points.
Brooklyn Rapid
Transit is down $3.^ points on rather small trading. The market
for outside securities was conspicuous for its great irregularity,
with decided weakness during the latter part of the week in
sympathy with the collapse in the main exchange. The various issues, such as Chicago Subway, broke several points in a
single day. There was some bidding up of mining stocks early
in the week, but this was intended to get a better basis to sell
on.
The week ended with most issues substantially lower than
they were at the end of the previous week. Following are the
closing quotations of January 22
loss

was

all

in

;

KEW YORK
Jan
Allls-Clialmers

Co

AlUs-Cbalmers Co. pfd
American Diet. Tel
Americau Locomotive
American Locomotive pfd..
American Tel. k Cable
American Tel & Tel
Brookl.vn Rapid Transit
Electric Boat
Electric Boat pfd

CHASE-SHAWMUT SWITCHBOARDS.— On

account of

the great increase in demand for the staple specialties manufactured by the Chase-Shawmut Co., of Ncwburyport, Mass.,
and the consequent need of more room and machinery in
its factory, it has sold out its entire patent Theatre Switchboard

With more
to James S. Penncfather, New York.
and machinery the Chase-Shawmut Company is better
equipped than ever for giving prompt attention to orders.
interests

space

SALES OF STURTEVANT ENGINES.— Among

recent

purchasers of the B. F. Sturtevant Company's vertical enclosed
forced lubrication engines are Hudson Companies, Jersey City.
N. J.; Ilartmann Brewing Company. Bridgeport, Conn., and
Nasluia River Paper Company, East Pcpperill, Mass.

NEW EQUIPMENT.— The

New

York,

New Haven &

Hart-

Interboroiigh Met.
73
Ill
S3

73^i
109!^
86

Jan, 15

Jan. 22

163H

I81H

3BM

'36H

Com.

im

Inlerborough Met. pfd..

Mackay Cos
Mac^ay '^(»b. pfd

73H
70H

72i4

73

70H

Marcon- Tel
'si

.

Electris Vehicle
Blectiic Vehicle pfd

7()»(i

30
73

.

30
73

...

...

Metropolitan St Ey
N. Y. & N.J. Tel
Western Union Tel..

Westinghouse com. .,
Westinghouse pfd..

»S\t

83M

148H

ISIM

BOSTON
Jan. 22

.Jan 15

American Tel

& Tel

130

..

Cumberland Telephone..
Edison Elec. Ilium
General Electric
Mass. Elec. Ry

..
..

128
l?^

.

.

221
166

leiis

19W

Jan.

Mass. EUec. Ey. Pfd
Mexican Telephone
New England Telephone

15
70

Jan. 22
68
4

122

...

8W

Western Tel. & Tel
Western Tel. k Tel. pfd.

mi

80

PHILADELPHIA
Jan. 15 Jan. 22
Americajl Railways
60^^ 50^ Phila. Electric
Elec. Co. of America
II
10?i Phila. Rapid Trans
Bleo. Storaee Battery
67
66
Phila. Traction
HUec. Storage Battery pfd

Jan. 15 Jan. 22

TH

8
.

19X

22M

!I4

il6

CHICAGO

the

paratus for this system, as outlined, from the General Electric Company, which also furnished and installed the initial
equipment.
This line was described and illustrated in a
recent issue of this journal.

Jan 22
I5H
15K General Electric
40
Hudson River Tel
sua
15

Jan. 16

Ohic»so City Ry
Ohicaifo Ediion
Chicago Subway
OhioaiiO Tel.

Jan. 22

160

160

40

41»<

Co

..

Metropolitan Kiev com
*Ex-dividend

22

Jan. 15 Jan. 22

National Carbon
National Carbon pfd
Union Traction
Onion Traction pfd

80

80

117

117

27

POTOMAC ELECTRIC BONDS.— Brown

Bros.

&

Co., of

New

York, offer $1,300,000 of the s per cent consolidated mortgage gold bonds of the Potomac Electric Power Company of
Washington, the principal and interest guaranteed by the Washington Railway and Electric Company. The bonds are due
July I, 1936, and interest is payable January 1 and July i.
These bonds arc exempt from taxation under any present or
future laws of the LTnited States or the District of Columbia,
and are amply secured by a first mortgage. The total amount
authorized is $7,000,000, of which $2,350,000 are reserved to reThe remainder may be
tire the underlying bonds mentioned.
issued for the actual cost of extensions and improvements.

ENGLISH CALLS FOR CAPITAL.—The

application

for

England during 1906 for the promotion of various
new enterprises amounted to £120,173.200, compared with
£167,187,400 in 1905, and £123,010.000 in 1004. Among the
chief ventures financed were the Victoria Falls electrical power
plant £625.000, motor traction and manufacturing £4,143,500,
capital

in

electric lighting,

power,

etc.

£5,316,400.

CHICAGO INDEPENDENT TELEPHONE.— The
pendent telephone
department of the

and Connecticut.

velopment began on January

interests
Illinois

inde-

have bought the telephone
Tunnel Company have paid the first

ford Railroad is to :;pcnd $12,000,000 of its short term notes
in extensions and improvements, and other payments for trolley systems in the Slalc^ of Rhnde Island, Massachusetts

that

10 per cent installment of $t,ooo,ooo.
i.

The

actual

work of

de-

:
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TELEPHONY

KENTUCKY.—

IN
An offer has been made
to the stockholders of the Louisville Home Telephone Company
b/ the Kentucky Telephone Securities Company to take over the
control of the local telephone plant and guarantee the payment
of a 5 per cent dividend in 2^ per cent semi-annual installments, the first paj'ment to be made July i. 1907. A cash guarantee of $50,000 is to be deposited in a trust company of standing to insure the pa\-ment of each of the dividends, and if the
holding company should default in the payment of the dividend for thirty days succeeding any dividend period the guarantee is to be used in paying the dividend, and those stockholders in the Home who enter the agreement will be privileged to surrender the trustee certificates given in exchange
for their stock and have their stock returned to them, thus again
securing control of the company. The proposition also pledges
the security company to devote itself exclusively to the interests and betterment of the Louisville Home Telephone Company. As the voting privilege of Home Telephone shares are
vested in a voting committee, the taking over of the control of
the company is made possible by reason of the fact that at a
recent meeting of the voting committee a resolution was adopted
agreeing to elect as directors such persons as may be the choice
of a majority of the Home stockholders at the annual meeting
early in February. The company has been paying dividends for
about two years, starting at the rate of 3 per cent a year. For
the past year it has been paying 4 per cent.

NEW YORK CONSOLIDATED

GAS.— At the annual meeting of the Consolidated Gas Company, of New York, this week,
a report was read reviewing the investigation and court proceedings that had been brought against the company during
the past two years and giving the present status. It was stated
that under the order of the court compelling the company to
deposit the difference between the $1 rate for gas and the 80cent rate up to December 31, 1906, there had been deposited
with the court $1,994,417. It was stated that the city had paid
nothing to the company for gas since December, 1902. Up to
December 31, 1906, there was due the company from the city
In addition to this amount the city owes the com$2,884,789.
pany for electric lighting, from the New York Edison system,
according to the company's figures, $2,613,821.
Current bills,
however, for electric energy and lamp maintainance are now
being paid. The report said that the most noteworthy feature
of the company's year in connection with the operation of its
business was the opening of the first unit of the new plant at
.Astoria on December 3, 1906.
This first unit has a capacity
of 4,cx)o,ooo cubic feet of gas per day, or about one-fifth of what
the total capacity will be when the entire plant is completed.
It will be several months before one-half the plant is ready
for operation, but it is expected that the entire plant will be
in working order before the close of the curit^nt year.

DIVIDENDS.—The

directors of the Binghamton (N. Y.)
Heat & Power Company have declared a dividend of
il4 per cent on the common stock, payable January 15, and a
regular semi-annual dividend of 3 per cent on the preferred
stock, payable January 15.
This is the first dividend on the
common stock for some time. The directors of the Western
Telephone & Telegraph Company have declared the regular
semi-annual dividend of $2.50 per share on the preferred stock,
payable February i.
The directors of the West Penn. Railways Company have declared the regular quarterly dividend of
1'4 per cent on the preferred stock, ])ayable February i.
The
directors of the American Light & Traction Company have
declared the regular quarterly dividends of I'A per cent on the
preferred stock and 1% per cent on the common stock, payable
February l.
The directors of the Helena Light & Railway
Company have declared the regular quarterly dividend of i}<(
per cent on the preferred stock, and a dividend «(
per cent on
the jonimon, payable January 31.
The directors of the Butte
Electric & Power Company have declared the regular quarterly
dividend of I'A per cent on the preferred stock, payable Frbru-

Light,

i

the Omaha Electric Light & Power
regular semi-annual dividend of $2.50
on the preferred stork, payable February i.
I.
The directors of
Company have declared a

It

is

sai.l

that

the subscrip-

Western Union Telegraph $10,000,000 new
4 per cent bonds by the stockhohlers were disappninlingly
small, and that the greater part of this amount was taken l)y
the underwriters. The weakness in the stork, which has been
con'.piru'ius ninrr the annriunrement of the bond issue, was
tion to the issue of
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4.

probably further accentuated by the report of the quarter ended
December 31, 1906, which showed a decrease of $400,000 in net
revenue as compared with the same period in 1905, while the
surplus after dividends for the quarter was $50,290, against
$459,272 in 1905. That the bond issue was not pleasing to the
entire body of stockholders is apparent from the number of
letters asking explanation of this action received by the management.
Many stockholders, it is said, seem to have been
unable to grasp the fact that the expenditure of $10,000,000
by the Western Union for improvements and extensions does
not mean merely an increase in fi.xed charges of $400,000 annually, but also a considerable addition to gross earnings, with
the possibility of a decrease in operating expenses and a proportionate increase in net earnings.

TELEPHONE COMPANY. — The

CHICAGO

Telephone Company
showing below

in

its

annual

report for 1906

Gross revenue
Gross expenses (operation, taxes, maintenance
reserve for deferred maintenance)

Net earnings
Dividends
Surplus
It

is

for

$7,907,567.95

and
6,289,423.57
1,618,144.38
,400,000.00

,

i

year

stated that

Chicago

makes the

$218,144.38

at

snould be expended in

least $6,000,006

1907 in making proper changes and extensions. The company
has 162 exchanges (the 15 in Chicago being counted as one)
52 toll stations, 170,834 subscribers. 389 miles of conduit;
248,939 miles of wire underground, 93,031 miles of aerial cable,
and 57,016 miles of wire on poles. The gain in subscribers for
the year was 27,611.

UTICA LIGHTING

MERGER— It

is anounced from Utica
Utica Gas & Electric Company have acquired full ownership of the Herkimer County
Light & Power Company, which operates in Dolgeville, Little
Falls, Herkimer, Ilion and Mohawk
the Glens Falls Gas &
Electric Company, the Consolidated Light & Power Company,
of Whitehall, and the I'nited Gas & Electric Company, ol
Sandy Hill, Fort Edward and South Glens Falls. It is understood -that the amount paid for these properties was about
The intention is to merge them into one corpora$t,5oo,ooo.
tion, which will represent an investment of about $7,000,000.
The Utica Company has made a contract with the Union Bag
& Paper Company, which owns a big power plant on the Upper
Hudson, for 8.000 hp, which it will use to supply Glens Falls,
Saratoga and neighboring places, and may enter .Amsterdam.
Schenectady and Albany.

that interests

with the

identified

;

CARNEGIE TRUST COMPANY.— This

new company has

111-115 Broadway, with a capital and surplus
of $1,500,000 to carry on a regular trust and banking business.
Its directorate includes Mr. A. B. Chandler, chairman of the
Board of Directors of the Postal Telegraph-Cable Company,
and Mr. Anson W. Burchard, of the General Flectric Company. Mr. A. E. Chaiuilcr, well known in electrical circles, is
.issistant trust officer of the company.

opened

offices at

THE KINGSTON EARTHQUAKE.— The

West India ElecCompany, which runs the tramway and lighting companies
It
in Kingston, Jamaica, is owned almost entirely in Montreal.
has a capital of $800,000 and $600,000 of bonds. James Hutchitric

son, of the Montreal Stock F.xchange,

is

president.

Cable dis-

patches indicate that the power houses and lighting plants of
the company have been entirely destroyctl, and that the trolley
tracks and system are

bad condition.

in

NORTHAMPTON DEAL— The

Mass.ichusetts

Lighting

plants in a dozen or more Massachusetts cities and towns, has purchased a controlling intore>il in the
It
is
stock of the Northampliin lOectric Lin'it ("cinpany.
stated that $275 was paid for each share. Of this $175 is in

Company, which controls

cash and the other $100

in

stock of the Massachusetts Lighting

(iiuip.iny.

?ry

WESTERN UNION BONDS.—

Vol.

UMTFn
Telephone

I'Ll'I'l lONE — The
United Stales
S'lATHS
Company of Cleveland reports $33,403 gross for
I

NiivcuiIkt. anil $Ji.g.so net an increase over November. Ifjos,
$7,jiX.
riie fixed charges tn be met were $13,51", and after
a dividend of $5,(kki for the common stock, the surplus was
111

$.1.1.1.1

NOKI HFKN OHIO —
Company
iiirnase

reports
iif

for

$30,000

the

over

The Xnrthern Ohio Traction S: Light
past year a surplus of $213,000, an
IQOi;.

January

26,
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SONORA, CAL. — The

Construciion ^ekvs.
Tidewater

Development

Company

has

about completed its plans for the construction of an electric freight and
passenger railway ^rom Gadsden to Tuscaloosa. The rights of way have
been secured throughout the route and franchises secured. J. M. Dewberry is president of the company.

BIRMINGHAM, ALA.— Officials
Power Company have held

Birmingham Railway Light &
work on the new

of the

conference

a

looking to

The compower house north of the city on a thirty-acre tract of land.
pany is building several new car lines- extending its steam heating mains
and building a number of motors and cars in its home shops. The company has appropriated $i ,000,000 for improvements this year.

MOBILE. ALA. — Bids

will

be received until Feb.

Revenue and Road Commissioners for

by the Board of

4

a complete conduit installation for

a low tension system of electric lighting for the ne\»
dolph Benz & Sons are the architects.

jail

building.

Ru-

W. H. Johnson

Columbia.

to

BIRMINGHAM, ALA. —The

Sonora Concrete & Cement Company proposes

shortly to ask the City Trustees for a franchise for an electric railway
to run from the Sonora depot to the plant at Shaw's Flat, and thence

Board of Trustees has granted the Oakland
Traction Company two franchises to operate lines on a number of
crosstown streets. The total amount paid for the franchises was $7,500.

manager

of

the

Sonora Concrete &

FORT COLLINS, COL.— The Northern Colorado Electric Light &
Power Company has purchased property south of Fort Collins and will
same a switching

erect on the

NEW

station plant, to cost about $25,000.

BRITAIN, CONN.— The

Legislature

power

for

to

vote £n

Stanley

Works

increase in

its

petitioned

has

the

and for
and other power
stock

capital

to produce, distribute and convey steam electric
Hartford and Litchfield Counties. The company is looking for cheaper
power and has been procuring water rights in northern and western
parts of the town.
L. H. Pease is treasurer.

power
in

NEW BRITAIN, CONN.— The Consolidated Railway Company will
make extensive improvements to its railway system in this city. Several
new extensions will be made and many of the lines will be doubletracked.
About $192,000 will be expended on the work in this city
by the company.

—

NEW

BERKELEY, CAL.— The

is

Cement Company.

-HAVEN, CONN. The Consolidated Railway Company is contemplating an expenditure of $2,500,000 on the lines and system leased
The company is
from the Connecticut Railway & Lighting Company.
planning extensive improvements to its system in New Britain and
Waterbury.

CHICO, CAL.— The Northern

Electric

Company has asked the City
The company will soon put into

Council for another
operation a movable sub-station, which is being constructed at the company's carbarns, south of the city. The transformers and other electrical
apparatus are being placed upon a large steel car erected for this purfranchise in this city.

pose.

CL.\REMONT, CAL.— The Claremont Water Company has been purchased by a local syndicate and incorporated under the name of the
Citizens' Light & Power Company.
L. N. Smith is president of the
company and George Jenks the treasurer. The property consists of a
*
first-class power plant, wells, reservoir and forty acres of watershed
located two miles north of town and about fifteen miles of main.

—

KEXNETT, CAL. The Northern California Power Company is contemplating the construction of a 50-ton experimental electric smelting
plant for iron ores, to be located six miles east of Kennett. near the
confluence of the McCloud and Pits Rivers.
LOS ANGELES, CAL. — The

City Council has passed an ordinance to

advertise for sale a franchise for another electric line extension into the
district.
The franchise is sought by
way Company and extends from the terminus of

Eagle Rock

the Los Angeles Railits

Garvanza

H. Clark, a prominent mining man of
Nevada, is planning to develop power from the Kings River in the Sierras
on the dividing line between California and Nevada, which will mean
an expenditure of not less than $6,000,000 in the construction of dams,
generating plants and wire lines which will convey electricity to Los
Angeles, San Francisco and the various mining camps in Western and
Southern Nevada.
The site of the proposed plant is near the narrowgauge road running from Sodaville, Nev., to Keeler, Cal., and controlled
by the Southern Pacific.

MERCED, CAL. — Plans

are being prepared

from Merced

for

to the

the

electrification

of

Vosemite.

OAKLAND, CAL. — The

Sunseet Telephone and Telegraph Company
preparing to make extensive improvements and increase the capacity
of its system in Oakland. A reinforced concrete building is to be erected at once at the corner of Telegraph Avenue and Forty-fifth Street at
is

a cost of $40,000.

SAN BERNARDINO, CAL.— The
Company

is

The power

to
is

to

operate

its

incline

in

Arrowhead

Reset voir

Waterman Canyon by

be obtained from the Edison

Electric

&

Company, which

already has a power line in Waterman Canyon as far as the old Waterman barn. From there the Arrowhead Reservoir & Power Company will
take it and carry the line up to the foot of the incline, which is at the

head of the canyon, just across from the foot of the switchback giade.
The tunnel project calls for 335 feet in length. 7x8 feet in size.

SAN FRANCISCO, CAL.— The
through

working

Stanislaus

Electric

Power Company,

company, the Union Construction Company, has
closed a contract for its power house equipment.
The site of the proposed plant is at Vallccito, on the Stanislaus River, near .\ngels Camp,
and the scheme contemplates the utilization of the waters of the Stanislaus River, transmitting the power electrically to San Francisco, and incidentally tapping the southern mines and the upper San Joaquin \'alley.
The present equipment calls for three 6,7ookw 400 r.p.m. General Electric generators, each of which will be driven by a Pclton water wheel
unit of 12,000 horsepower capacity.
This contract is under the direct
supervision of the engineering firm of Sanderson & Porter. New York,
N, Y., the complete hydraulic equipment being furnished by the Pelton
Water Wheel Company, of San Francisco, and the electrical apparatus
by the General Electric Company.
its

WALLINGFORD, CONN.— The
electric

generator to operate

H. L. Judd Company

is

installing

an

plant by electricity.

its

WATERBURY, CONN. — Extensive

improvements have been planned
Waterbury by the Consolidated Railway Company, lessee of the ConEvery line in the city will be
necticut Railway & Lighting Company.
double tracked, new car barns will be erected and a new steam lighting
lor

plant may be erected to help out the Bulls Bridge plant, which has
The comnot given satisfactory serv'ice since it has been in operation.
pany has made an appropriation of $592,000 for the work to be done
this

city.

C—

WASHINGTON.

The contract for furnishing and erection of
D.
apparatus to completely equip the heating, lighting and power plant for
the Capitol and other buildings has been awarded to the Westinghouse
Electric & Manufacturing Company, of Pittsburg, Pa., using the Parsons
Elliott Woods is superintendent of the
steam turbine, for $533,727.
U. S. Capitol Building and Grounds.

WASHINGTON.

D.

C— Bids

be received until

will

Feb.

25

at

the

H. Poole. Corps of Engineers, U. S. A., superintendent
State, War and Navy Department Building, for renewing portions of
The work will conheating, lighting and power plant of this building.
a
sist of furnishing and installing three boilers, two elevator pumps,
complete system for heating the water of the present hot water heating
system by exhaust and live steam, with all piping, tanks, fittings and
auxiliaries, for boilers, pumping system and heating system.
TAMPA, FLA. Plans have been completed for a 4-story hotel to
be erected for the De Soto Hotel Company, in which an electric plant
is
to be installed.
W. L. Parker is manager.
office

of Lieut.

J.

—

Power

electricity.

be asked for during the year.

will

in

line.

LOS ANGELES, CAL. — H.

the Yosemite Valley Railroad,

SOUTH NORWALK. CONN.— The municipal electric lighting and
water plant has made a very satisfactory financial showing the past year.
It made over 100 per cent more profit than any year of its existence,
It has earned $14,000
notwithstanding the low rates for electricity.
During the year
profits, of which $12,000 has been paid on indebtedness.
there has been a large expenditure, the special appropriation of $33,000
made for the purchase and installation of the new Deisel engine, but
within the year, all but $4,000 of this appropriation has been paid off.
The capacity of the plant has been reached and a further enlargement

ALB.\NY, GA.
eltctric

— The

of the

report

and water plant submitted

to

superintendent
the

of

Mayor shows

the

muniripar

the earnings to

be the largest in the history of the plant, in spite of a reduction of 10
per cent on flat rates and 20 per cent on meter rates, made at the beginning of the year, .\fter paying all expenses of maintenance and operation,

installing

improvements

which

cost

several

thousand

dollars,

in-

cluding the extending of the street lighting system through Arcadia, and'
making provision for further extensions to be made this year, the light
and water departments paid into the general treasurj- the net sum of
In addition to this the streets of the city and the public build$10,483.
ings were lighted without cost. There are 79 arc lamps in use on the
streets,

NEWNAN,
a

site

for

GA.

— The

Water and Light Commissioners have purchased

the construction of an electric light plant.

—

W.-XYCROSS. GA. Mayor Knight has recommended that an election'
be held to vote on issuing bonds for the construction of an electric light
plant.

LEWISTON. IDAHO.— E.

B.

Thomas, vice-president of the Commer-

Trust Company of this city has made arrangements for the building:
of an electric road between this city and Grangcvillc. Bonds are now
being sold.
cial
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BLOOMINGTOX, ILL.—James Gray has been authorized by the City
Council to prepare plans and specifications upon which the bids for the
remodeling of the municipal electric light plant shall be based.

—

350-hp water tube boiler.

CROMWXLL, IXD.— The Wilmot Telephone system in this place has
been sold to J. E. Armstrong, of Leesburg. Mr. Armstrong contemplates
many improvements.

three arc lamps,

Owen

Ford, of
St. Louis, Mo., will prepare preliminary plans for the proposed municipal

INDIANAPOLIS, IND.— A

has been introduced in the Legislature
to amend the present law so that all contracts or franchises made or
granted to public utility companies shall be put before the people for

T.

I.

bill

Common

approval and not before the

MUSKOGEE,

—The

Councils.

Muskogee

electric

gas and ice plant

light,

has been sold to a syndicate of Oklahoma. Chicago and New York capitalists, a charter having been issued at Guthrie incorporating the new
company. D. T. Flynn, of Oklahoma City, is president of the new company, and C. Hiser, also of Oklahoma City, is secretary.

—

DES MOINES,
let

lA.
with

connection

in

It

reported that
of the

is

erection

the

and Walnut

Streets, are the following:

wiring, etc.

The

for

the

electric

among

contracts

yet

Fleming Building,

Ele\-ators,

be

to

6th

at

fixtures, heating,

light

contract for heating will include the boilers and engines
generators.

CLAY CENTER, KAN.— E.

L.

Bell,

tracts for the city electric light plant

city

con-

writes that

engineer,

have been awarded as follows: To

of Kansas City, Mo., for
generators, exciters and switchboard; to English Iron Works. Kansas
City. Mo., for boilers, and to Buffalo Forge Co., Buffalo, N. Y., for

Hodge

& Manufacturing Company,

Electrical

steam engines.

LEXINGTON. KY.— The
Company

Railways

stockholders of the Lexington & Interurban
contemplating increasing the capital stock by

arc

improvements are

Extensive
$1,000,000.
power house.

to

be

made

in

the

and

lines

—

LOL'tSVILLE. KY. The Louisville Railway Company is preparing
plans to extend two car lines to the Riverv'iew Park to be completed in
The West Broadway line is to be extended a half-mile in order
April,
to reach the park over two different routes.

OWEXSBORO, KV.— The Cumberland Telephone Company has made
arrangements whereby it takes over for a period of five years all country
lines of the Home Telephone system, including six exchanges.
COVINGTON, LA.— Application

has been made to the town by the
erect and

Covington Ice & Cold Storage Company for a franchise
run electric light wires through the public thoroughfares of the town.
to

BIDDEFORD, ME.— L.

Moore, president of the York Light & Ilcat
permission to issue bonds for refunding its
indebtedness and for new construction not to exceed the sum of $250,000
in addition to its present indebtedness.

Company has

applied

R.

for

LEWISTON, ME. — The

ily Council on Jan. 16 autliorizid the com
purchase and install a dynamo at the city
pumping Rtation at a cost not to exceed $2,500.

on

niittcc

street

P.VRIS, ME.

lights

—A

to incorporate the
turing,

Mclling

capital

Ktock

Percy

Bodwcll,

(

to

has been presented to the State Legislature
for the purpose of manufac-

petition

Maine Power Company

and distributing
in

placed
V.

Hill,

electricity

The

$10,000,

at

H.

E.

Morrill,

in

town of

the

incorpor.Ttors

Guy

I*.

The

Paris.

arc:

Royal

Gannett and

II.

11.* B.

Young.
ronimissioncrs have granted the Dorof Cambridge, a franchise to conThe company agrees to
struct an electric light plant in Cambridge.
erect a plant, to cost not Icns than $70,000, and have Ihc same in operation by May i, 1908.
Public

Service

Corporation,

IIAGERSTOWN. MD.— The

Hagcrslown

Electric Railway

Company

is

planning for the construction of an electric railway from Boonsboro to
Sbrpherditown via Keedysvilte and SharpKburg and the Anlictam hnltlc*

The

field.

ttockhol^lers of the

company will shortly increaiie the capital
The proposed line will be nearly 10

Slock from $200,000 to $1,000,000.

FALL KIVER. MASS.— The new

power plant

nt

the

Foil

River line

complrted and in operation. The plant furnishes elcctrciity for
two pirrs and (he Boston freight house.
Later it will
furnish light for the entire properly of the New YorW. New Haven &
Hartford Railroad Company, in this cily.
is

lighting

the

FjOWEI-L, MASS.

— J'lnns

are being prepared

for

Ihr

enlargcmmt

the Perry Street station of the I^wcll Electric Light Corporation.
Webster, ftoston, are the grnernl innnoKer*.

of

Stone

3t

NORTHAMPTON. MASS.— The
purcfaa«rd
Crie

it

WALTHAM, MASS.— The
ing

a controllinv interest

Likht Company.

electric

expected

is

lighting

to

plant of the

Company was damaged by an

Waltham Gas &

explosion on Jan.

Electric Light-

causing a loss

19,

of $10,000.

Onset

movement has been

started to have the town
proposed to have the New Bedford &
Company furnish the electric energy to operate

by electricity, and

lighted

Street

Railway

is

it

the system.

WORCESTER, MASS.— The Lowell & Fitchburg Street Railway Company has received authority from the Railroad Commission to increase
its capital stock $75,000, the proceeds to be used to take up floating
indebtedness and to pay for additions.
ADRIAN, MICH.— The

Toledo & Western Railroad Company, of Tocontemplating taking over the local system, and it is said
that many improvements will be made in the line. Charles F. Franklin,
of Sylvania, Ohio, is president and general maanger of the Toledo &
Western Railroad Company.

ledo, Ohio,

is

COLDWATER. MICH.— At the annual meeting of the Southern
Michigan Telephone Company, held recently, it was decided to increase
the capital stock from $500,000 to $1,000,000.

HOUGHTON, MICH.— Application
for a

franchise to

install

JACKSON, MICH. — J.

has been made to the City Council
an electric light plant by B. Seller.
Foote.

B.

Commonwealth Power Company,

of

general superintendent

Jackson,

company does not

writes that this

con-

template constructing a dam, as previously reported.

NORTHPORT, MICH.— Chris

B.

Kehl,

Water and Light

president

Committee, writes that bids will be received about February 10 for the
construction of water works and an electric light plant, to cost $10,000.
W. R. Caldwell, of Traverse City, is engineer.

NORTHFIELD, MINN.— Municipal

ownership of telephones ivas deby a vote of 223 to 78 on a proposition to bond the city for
$25,000 in order to install a telephone system.
feated

OWATONNA. MINN.—The
accept

tl'.c

Owatonna

Council

City

propositions of the Minneapolis, Rochester

has

decided

& Dubuque

to

Electric

Railway Company, and will hold a meeting to legally grant street privand to dtcide upon the purchase of the twenty-acre site asked for.
The electric company has been incorporated rnd will be capitalized at
$5,000,000. Steel rails have been ordered, and General Manager Mason
iligcs

that construction

states

work

will

begin about

.^pril

i.

PAUL, MINN. — The Aldermen

ST.

ordering

all

on Jan. 15 passed a resolution
poles and overhead wires removed, except trolley poles and

from practically all the streets in the west half of the fourth
ward, and also from East Seventh Street, from lUoadway to Bradley.
to clear the
The companies owning the wires arc given until Sept.
wires,

i

streets.

MAGNOLl.A, MISS.— The Mayor and Hoard

of Aldermen have conMagnolia Electric Light Company to furnish electric
The town pays a specified amount
street lamps for the ensuing year.
for lights and exempts the company from taxation by the municipality.

tracted

with

the

JOSEPH, MO.- -The

ST.

Brockdalc.

contcniplatinR

is

J.

Joseph Railway, Light," Heat & Power
extension of the Julc Street line to

St.

the

H. Van Rrunt

is

general manager.

ST. LOUIS, MO.— The electric plant of the Laclede Gas Light Company was destroyed by fire on Jan. 18, causing a loss of $300,000.

ANACONDA, MONT. — The

Anaconda Copper Mining Company

is

now

operating part of its railway system from the power plant at Canon
About 300 hp has been
Ferry, ninety miles distant from the city.
It
installed; in all about 5,000 hp will be used by the company.
will be about six months before the old system will be superseded by
the new.
The old plant will be kept in reserve in case of emergency.

KALISPKLL, MONT.- The

miles in length.

wharf

system of the town is
have the town lighted by elecElectricity for operating the system will
time.
be purchased from the Gardner Electric Light Company at the rate of
four cents per kw-hour.
The town will charge 15 cents per kw-hour
for residential lighting and 12 cents per kw-hour for commercial lighting.
On the street lighting system there will be 145 incandescent and

Company

CAMBRIDGE, MD. —The Town

chctter

TEMPLETON, MASS. — The

WAREHAM, MASS. — .^

light plant.

electric

4.

—

nearly completed and
tricity within a short

press reports state that

XLIX, No.

SALEM, MASS. Plans are being made by the Salem Electric Light
Company to extend the boiler house and install two additional boilers.
The company recently installed a i,ooo-kw reciprocating engine and a

PAN A, ILL. The Christian County Telephone Company has purchased the interests of Messrs. Jones & Winters, of Chicago, and will
manage the system in the future. The new stockholders are F. J. Eberspacher, Julius Broeh!, O. E. Penwell, Louis Schlierbach, F. \V. Howell
and G. W. Sanders. The company controls the exchanges of Tower
The
Hill, Pana, Stonington, Owaneco, Taylorville and Morrisonville.
capital stock will be increased from $ 1 60.000 to $200,000.

FORT WAYXE, IND.— Local

\'oL.

in

Massachusetts Lighting Company has
the stock of the

Northampton

Rl;c-

interests of the Tinkels and Conrads in
lUg Fork Water Power plant have hern taken over by the Flathead
The company it capital i7ed at $350,000,
Valley Wairr Power Company.
The comniul fniancrd by the Howard-Shinto Company, of CbicnKO. 111.
pany will df-velnp a plant of a.oon hp during the coming season.

Ihc

OMAHA, NEB.

The Omaha & Council

Bluffs

Street

Railway Com-

an Interurbnn railway between Omnhn and PlattBninulh.
The new line will \te an extension from Fort Crook and will require
about 10 miles nf trackngr. W. A. .Smith Is general manager.

pany

will

build

CARSON, NEV. --James
mining

n prominent mine owner of the
arranging for the building of a large
The machinery
the new mining camp of Mono county.

district of

electric plant In

T.

Masonic, Cnl.,

Shaw,
Is

-January

26,
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Las been ordered from San Francisco. The plant will be used to light
and to work a number of electric hoists being erected in the district.

—

RENO, NEV. It is stated that the Southern Pacific Company is planning to reconstruct its line from Reno to Carlin, a distance of about
250 miles, and run electric trains between the two places, instead of
Engineer Barclay, who has charge of Southern Pasteam locomotives.
cific construction work in Nevada, states that he is making estimates
of the cost of the electric project. The railroad company will obtain its
power from the Truckee River General Electric Company, which operates
four power plants along the banks of the Truckee River between Reno
and Floriston.

CITY, N. J.— Chief Farrand of the electrical department
report to City Council recommends an exclusive franthe Atlantic City Electric Light & Power Company, so that the

annual

his

chise to

The company wishes to purchase the White property, consisting of five acres, on which to locate a power plant on the Little Miami
River.
hearing to determine the damages will be held later on. This
company is planning to dam the Little Miami River in several places in
of the law.

A

order to obtain power to operate

CLEVELAND, OHIO.— It

its

plants.

reported that the United States Telephone Company has practically closed negotiations for the purchase of
the properties of the Interstate Telephone Company, which operates in
is

Western Pennsylvania.

COLUMBUS. OHIO. — Architects

are preparing plans for the new subbe erected by the Columbus Citizens Telephone Company, at
The equipment will be
the corner of Oak Street and Miller Avenue.
The building will cost
automatic, the same as at the central station.
about $6,000.
station

ATLANTIC
in

209

to

COLUMBUS, OHIO.— M.

company may place high voltage wires in conduits. He further recommends that the decorative lights along the boardwalk be placed on permanent structures, and that all wires be placed under the boardwalk, at a

of lighting, writes that bids will probably be called for in March for one
i,ooo-kw steam turbine; one i,ooo-kw turbine type alternator; one exciter

of from $35,000 to $45,000. He also
decorative lights at a cost of about $15,000.

boilers;

cost

MOUNT HOLLY,

favors the retention of the

J.— Harry Hawkins,

N.

Jr.,

township clerk, writes

that the contract for lighting streets for five years has been

the Public Service Corporation of

New

awarded

to

Jersey.

—

ALBANY, N. Y. Plans are being made by the United Traction Company to double track its new subsidiary line, the Hudson Valley Railway,
and make many other improvements to the line. Edgar S. Fassett is
general manager of the road.

BINGHAMTON,
its

Y.—The

N.

Binghamton Light, Heat & Power Com-

installed a Curtis steam turbine of 750

pany has recently

ELMIRA,

N. Y.

GOSHEN,

N. Y.

—A

& Power Company

has been given to the Elmira, Corning
continue its line through the towns of

to

franchise has been granted to the Goshen Light
It is reported that a deal
whereby the local company has been united with

for a term of 25 years.

has been consummated
the Orange-Rockland Electric Company, which has recently increased its
The local
capital stock $50,000 and authorized a bond issue of $5,000.
plant will be practically rebuilt.

—

HADLEY, N. Y. The Hudson River Water Power Company has
purchased a large tract of land in the town of Hadley. The consideration was $150,000.
The land is being purchased by the company for
the development of the territory along the Sacandaga River.

—

NEW

YORK, N. Y. The bureau of franchises and board of estimate
and apportionment have requested the Independent Atlantic Telephone
Company, whose application for a New York City franchise has been
pending for months, to proceed at once to prepare and submit its detailed plans for a complete city service.
A specimen plant will be

—

NIAGARA FALLS, N. Y. The Council has adopted a resolution, providing for the investigation of the cost of constructing and maintaining
a municipal electric light plant.
PEEKSKILL,
issued

N. Y.

Company

to

— The

State Board of Railroad Commissioners has

Putnam & Westchester Traction
an electric road from Peekskill to Oregon, Putnam

a certificate

of necessity to the

build

county, $14 miles in length.

PORT HENRY.
has granted

Company

for

and power
to

in

the
a

Y.— The

N.

application
certificate

State Commission of Gas and Electricity

of the Port Henry Light, Heat
of authority to furnish electricity

& Power
for

light

Port Henry, but reduced the capitalization from $100,000

$50,000.

POUGHKEEPSIE,

N. Y.— The State Commission at Albany has authorized the Poughkeepsie Light, Heat & Power Company to issue $150,000 for improvements.

CHARLOTTE.
Company has

N.

C— The

Westinghouse Electric &

Manufacturing

Power Company, of
Charlotte, N. C, for about $500,000 worth of machinery.
The machinery will be used in extending the power plants of the Southern Company. The last order calls for apparatus for the Rock Creek and 99Island power plants, which include 12 4,000-hp water wheel type, electric power generators, and 18 2,50okw transformers, including switchreceived an order from the Southern

—

CHARLOTTE, N. C. W. S. Lee, second vice-president
gineer of the Southern Power Company, will soon place
the watcr-whecI equipment for the two new plants, one at
and the other at Ninety-Nine Islands, which will cost

and chief enan order for
Rocky Creek
approximately

about $250,000.

WASIIINGTON,
under consideration
system

in

C—The

N.
the

this place in

Washington

proposition

of

Investment Company has
an t-Icctric railway

establishing

RATA VIA, OHIO. — In

the

condemnation

proceedings

of

the

Miami Heat, Light & Power Company against John T. White and

Little

others,

Judge Paxton has decided that the law allowing condemnation proceedinRS on the part of heat, light and power companies is constitutional.
The defendants made their stand on the ground of the unconstitutionality

stock

capital

its

Henrietta Rurual Telephone

from $4,000

to

Company

has

$8,000.

row in the village the
probably be made by the
It is said that Mayor Johnson, of Cleveland, is engineering a
courts.
deal for the annexation of the village to Cleveland, in order partly to
secure another municipal light plant to operate in connection with the
of

municipal

the

light

of a

plant

political

will

one in Newburg.

SPRINGFIELD, OHIO. — Negotiations
time

toward

looking

Company and

a

Home

the

have been in progress for some
merger of the Peoples' Light, Heat & Power
Light, Heat & Power Company.

AURORA, ORE. —The

plant of the Aurora Electric Light Company has
been put out of commission owing to the breaking of the large dam
which furnishes the power for operating the plant. The company furnishes electricity for lighting the towns of Aurora, Barlow, Canby and
Hubbard, which will be in darkness until the dam can be repaired.

—

DRAIN, ORE. C. M. O'Hamett, an electrician of Denver, Col., is
reported interested in the construction of an electric light plant in Drain.

PORTLAND, ORE. — The Navy
central

power plant

at the

Department has completed plans for a
Puget Sound Navy Yard, to cost $308,000.

—

ALTOONA, PA. The Altoona & Logans Valley Railway Company is
contemplating the building of several branches on its extensions in the
vicinity of Hollidaysburg.

—

EASTON, PA. The water and light committee will request the City
Council for an appropriation of $10,000 for improvements for the muA dynamo and armature have been ordernicipal electric lighting plant.
It
ed, in order to improve the street lighting system as soon as possible.
is

B.

reported that an entire plant, to cost $47,500,
G. Eckard is superintendent.

EASTON,

PA.

Mayor March
being made to

to

is

under consideration.

— The

Easton Power Company has made an offer to
furnish electric lighting to the city while repairs are

The company offers to
the muncipal electric light plant.
furnish 2,ooo-cp arc lamps until such time as the city is in readiness
Should such an arto operate the municipal plant at its full capacity.
rangement be made the company asks that it shall be reimbursed for the
actual expenditure for the lamps, at the termination of its service?, and
in addition be paid for the period during which it furnishes light to the
city, to be determined by a board of three arbitrators, one to be named
by the

city,

one to be named by the Easton Power Company, and the
by the other two thus named.

third to be chosen

GREENSBURG, PA.— The

Pittsburg,

McKeesport & Grecnsburg Com-

contemplating an extension of its present southern terminus from
Hunker through Mt. Pleasant to Grecnsburg by the way of Hccla and
YoungT,vood, and may extend the line to Scottdale, provided the rights
of way can be secured.
is

HARRISBURG, PA.— Judge Kunkcl, of the Dauphin County Court,
has issued a decree that ends the equity suit of the State instituted by
Attorney General Carson against the McCall Ferry Power Company.

HAZLETON, PA.— Governor
tion

the near future.

for

LAKEWOOD, OHIO. — Because

disposal

pany

board appliances.

i,ooo-kw

stokers

HENRIETTA, OHIO. —The

the police headquarters building for observation.

installed in

one

increased

— Permission

& Waverly Trolley Company
Chemung and Ashland.

the department

condenser and auxiliaries; two 300-hp water-tube
same, and 300 2,000-cp arc lamps, etc. The probable cost is placed at $90,000. According to the December report of Mr.
Reid, superintendent of the municipal electric light plant, the plant
for that month has a deficit of $4.ii3-39- The extra expense was due to
the breakdown in the machinery, which compelled the city to buy elecThe energy
trical energy from the Columbus Public Service Company.
bought came to $7,176.32, of which $5,330.72 has been paid. What the
plant still owes on it, $1,945.60, is included in the amount of the deficit.
Mr. Reid states if the plant had been in good shape and no electricity
purchased there would have been no deficit.
set;

hp capacity in

plant.

M. Reid, superintendent of

of

rtic

Harwood

Pennypacker has refused the applicaTransmission Company for a perpetual
Luzerne. Columbia. Schuylkill, Carbon. Berks, LeElectric

charter to operate in
high and Northumberland counties. The
and has headquarters in Philadelphia.

company is capitalizetl at $5,000
was the announced intention

It

power plant in the Luzerne coal field,
culm and cheap fuel produced by the Pardee mines to
A
generate current at a low cost and convey it to the counties named.
of the

and

applicants to erect their

utilize

the
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charter was granted to the Harwood Electric Power Company, formed
by exactly the same persons as the Harwood Transmission Company. The
Harwood Electric Power Company is capitalized at $50,000, and will
supply electric heat, light and power in Hazleton township, Luzerne

of the power house has already been authorized, plans have
been drawn, and work on the power house will commence at once.
A
plant of 15,000 hp will be installed at once, with 10,000 to be added as
soon as needed.

McCALL'S FERRY, PA. — Owing

to the damage done by the heavy
work has been suspended for an indefinite period by the McCall's
Ferry Water Power Company on the dam which it is constructing on
the Susquehanna River.
MEADVILLE, PA. Chas. B. Reed has been engaged as consulting
engineer for the electric light plant and suggests that a plant in con-

floods

—

nection with the water plant be installed at a cost of about $35,000.
HAVEX, PA.— At a meeting of the New Haven Council, held
Jan. 7, the West Penn Electric Company presented its acceptance of
The contract is for a term of five
the contract for public lighting.
years, and provides that the nine arc lamps remain on Main Street, and
that the other 11 arc lamps on Main Street to be displaced by 24 Nernst
lamps to be located by the Council, the arc lamps to cost $65 per year
and the Nernst lamps to cost $24 each per year. The contract also stipu-

XEW

from Oct.

lates that the service

PENNSBURG,

—The

15

to Dec.

i

be donated free.

has passed on final reading the
ordinance providing for the issuance of $15,000 in bonds for the building of an electric light plant for the borough.

PA.

Council

PITTSBURG, PA. — The

City Council on Jan. 14 passed the resolution authorizing the letting of a two-year contract for lighting the city
to the Allegheny County Light Company at $76 per lamp per year, proAt the exviding for the payment of back bills on the same basis.

two years which date from May 28, 1906, at least two
other companies, the Duquesne Light Company and the South Side Manufacturing Company, will be in a position to bid on municipal lighting.
piration of the

—

PITTSBURG. PA. Arrangements are being made by the American
Union Telephone Company to commence work on the new PittsburgPhiladelphia independent telephone trunk line. More than $50,000 worth
of material and equipment has been purchased for the new line and for
improvements to the systems at Lancaster, Harrisburg. Altoona. Eric
and New Castle. A contract has been closed for $75,000 worth of
copper wire and 12,000 new telephone instruments have been ordered.
Ellis L. Orvis is president of the company,

building a hydro-electric plant with twenty miles of transmission lines,
additional railway lines, reconstructing its old lines, and is building a
sub-station.

ANDERSON,

C. F.

Beames

C—The

is

manager.

Hugh McKac & Company,
water power site known as

facturing purposes.

C—

The Southern Power Manufacturing ComSPARTANBURG, S.
pany has applied for a f^anchi^e to do business in Spartanburg. The company is engaged In developing water power in this section and will expend about $1,000,000 in developing power plants.

HARTSVILLE, TENN.— R.

G. Owen & Son have installed an electric light plant in their tobacco factory here and the citizens of MartsviUc arc invetitigating the cost of having the firm supply flcctric light
for the

town and residcncci.

KNOXVILLE, TENN.— In the report submitted to thf Mayor and
Board of Aldermen by Fillmore Tyson, chief engineer of the l>oui8villc
Fire Department, upon the investigation of the Knoxviltc Fire Department, recommends that the underground wire ordinance should be
passed imn.cdi:iiely, and the erection of a modern repair shop equipped with
necessary macKincry, driven by electricity.
ALVIN. TEX. — H.
tion

tame

to

U

ciiy

this

C. Mayer, of San Antonio, has submitted a proposifor the construction of an olrctric light plant and if

accepted will install a plant to cost about $19,000.

GALVESTON, JKX

— Improvements

now being made to the
Company. A new boiler
generator will

that

will

cost

about $ao,ooo arc

power house of the GalvcHton Electric
of sso-hp capacity is bring inHlallcd and a motor
shortly be installed to be used In case of emergency.
central

RICHMOND, VA.— At

a meeting of the City Council, held Jan. 7,
Passenger & Power Company submitted a proposition to
the joint committees on light, water and electricity.
The receivers of
the company agree to furnish the city of Richmond electric energy for
municipal lighting and for pumping the water supply, as needed, at a
price as low as could be produced by the city at the proposed municipal
electric plant, in case it should be installed, this cost to be arrived at by
a board of three competent and impartial experts, not in any way connected with either party. The contract would be made for any number
of years that the city might desire, up to ten.

Virginia

the

BREMERTON, WASH.— The Navy

Department at W^ashington. D.
reported to have completed plans for a central power plant at the
It will be built largely by
Puget Sound Navy Yard, to cost $308,000.

C,

is

contract.

WASH.—

ROSALIA,
The Town Council has granted the Spokane &
Inland Empire Railroad Company, of Spokane, a franchise to install
and operate an electric light and power plant in Rosalia.

SPOKANE, WASH. — Announcement

Palestine Electric Light St Ice Company has
turbine alternators -to coat $30,000, two watertube botlrrs of t.ooo to t.aoo hp. costing $8,600. concrete stack $2,500
aod $25,000 for an ice plant. The company will expend $100^000 on the
buildinus and machinery.

SALI

a

contract

!

Utah

Liithl

A Hailwny Compiiny

contemplating the construction of n stcnm power pliitit of 25,000 hp.
on the Jordan River, between South Templr and First South
Streets, at a cost of about $500,000.
The appropriation for the con-

to be located

Pacific

the

expend more than
$i75»ooo in improving its service in Spokane and surrounding towns.
Plans have been prepared and it is expected that work will commence
that

will

it

soon.

STAREUCK, WASH.— The

Starbuck Electric Light & Power Compreparing to construct an electric light plant in this place at a
cost of about $6,000. The company has placed an order with the General Electric Company for a generator of loo-kw capacity.
The officers
of the company are: Dr. M. Pietrzycki, president, and F. Pietrzycki, sec-

pany

is

retary.

HINTON. W. VA.— The Hinton Water, Light & Supply
considering the remodeling of the water and light plant.

ASHLAND, WIS. — The
lighting and

nicipal

will

citizens

install

a

Company

is

voted on Jan. 15 in favor of mugas and electric light plant, to cost

about $80,000.

HATFIELD. WIS. — We
pany

build

will

a

dam

are informed that the

at

W.

Hatfield.

La Crosse Power Comof La Crosse, is

Ferris,

J.

president.

KILBOURN, WIS. — It
W. Mead

this

LA CROSSE. WIS. — To
the

La Crcsse Gas &

An

addition

dynamo

reported that plans are being prepared

is

for the construction of a hydro-electric

provide

Electric

70x150 feet

is

power plant

by
in

Power Company, of Madison.

for the Southern Wisconsin

place

for

Company

rapidly

its
is

being erected.

increasing

practically doubling

A new

business
its

plant.

i.ooohp engine and

be installed.

will

CHEYENNI-:, WYO.— R. B. Knott has been awarded the contract for
a new electric light plant for the Hammond Packing Company.
CALGARY. CAN.— The Board of Trade has called upon the Council
to construct a municipal telephone plant at once.
Address Mayor Cameron.

PORTAGE LA PRAIRIE, MAN.— The

City Council

purchase of the plant of the Central Electric
having it operated by the municipality.

HALIFAX.

N.

S.

— At

a

Company

is

considering the

for $50,000,

recent meeting of the directors of the

and
Hali-

& Suburban Electric Company it was decided to build an electric
tramway from Halifax through Rockingham and Be'dford to Wavcrly.
fiix

Among

elected are: lion. William Chisholm, George E.
Kecfe, of Halifax.
It is understood that the control
nf the company has been secured by Harvey I''. Harding, of St. John,
wh<i. with American associates, will build the road.

the

directors

Hoak and M.

E.

OTTAWA, ONT. — The

Government has leased the Bcauhnrnois Canal
Robert and Mclntyre, of Montreal, for power development.
The lessees nssntnc the cost of nmintcnance, $.'o,ooo a year, nnd must
make an immediate expenditure of $60,000, nnd other outlays from time
They will have to pay the Government a rental of $12,000 a
to time.
year, and wilt hove to supply power to Montreal, Vallcyficld, and other
Messrs.

to

inunicipnlilirs
this

way

the

nt

rates

subject

nuinicipniilirs will

to

the

MEDOKA,

control

of

the

Government.

In

get cheap power.

Company

for

LAKK crry. UTAH'.— The

made by

been

has

& Telegraph Company

States Telephone

PALESTINE, TEX.— The

awarded

Company has voted

NORFOLK, VA.— The Norfolk & Portsmouth Traction Company is
contemplating making improvements to its power station and also to
the lines of the Norfolk & Atlanta Terminal Road, from this city to the
Jamestown Exposition Grounds.

Daniel

bankers of Wil
Hatton's Shoals,
mington, have purchased the
on Tugaloo River, 14 miles west of Anderson, The property consists
of about 600 acres of land and is part in Anderson County, S. C. and
part in Hart County. Ga., and includes the rights of way for power lines,
The new
the charier, franchises, etc., of the Hatton's Shoals Company.
owners will develop the power and transmit it to Anderson for manuS.

VA.- The Alexandria Electric
$150,000 in bonds for improvements.

issue

to

—

S.\N JUAN, P. R. The San Juan Light & Transit Company is making many extensions and improvements to its system. The company is

new

—

ALEXANDRIA,

power plant of the Lehigh Coal & Navigation Company is now completed and furnishing electric energy for
operating the electric railway system of the Tamaqua & Lansford Electric
The new plant has more than double the
Street Railway Company.
capacity of the old plant and cost $250,000.

4.

struction

county.

LANSFORD, PA.— The new

XLIX, No.

Vol.

Electrons,

At a rccnt meeting of the Brighton Mutual Telefollowing nflitrrs were elected for the cnHuing year:
( harlrs
I'.
I^ng, president; Jnhn Hcycr, vice-president; Miss N. Flana*
Kan, secretary; Dr, Jnlin A^li, treasurer, and Wnltrr G. Grant, Rcncral
pi. nnr

II. I,.-

Company

manager.

the

January
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—

HARMON, ILL. At the annual meeting of the Green River Telephone Company the following officers were elected: Elmer Cotton, president; William E. Hopkins, vice-president; Benjamin F. Swab, secretary;
William H. Kugler, treasurer and general manager.
FALL RIVER, MASS.—At

meeting of the Fall River
were elected: Albert F. Dow,
The directors are Edward L. Anthony,
treasurer; Owen
George A. Ballard, Rufus W. Bassett, Jerome C. Borden, Ferdinand O.
Dodge, John D. Flint, Robert S. GofT, Oliver S. Hawes and James E.

Company

Electric

annual

the

following
Durfee, clerk.
the

officers

Osborn.

NORTHAMPTON, MASS.— At the annual meeting of the Northampton Electric Lighting Company, held Jan. 16, the transfer of the controlling interest of the company was made to the Massachusetts Lighting
Company and the following officers were elected: Alfred Clarke, president; Addis M. Whitney, secretary and treasurer, and Clifton B. Day,
The directors are: Arthur E. Childs, of Worcester;
general manager.
Addis M. Whitney, of Boston; C. H. Pierce and C. E. Gould, of Northampton.

SALEM, MASS. — At

Salem Electric Light
following board of directors was chosen:
Charles H. Price, president; George M. Harris, Benjamin W. Currier,
Arthur S. Temple, George H. Shattuck, Henry P. Benson and Harry
M. Batchelder, secretary and treasurer.

Company, held Jan.

the annual meeting of the
the

16,

—

ST. PAUL, MINN. At the annual meeting of the Monson Automatic Telephone Company, held January 14, the following officers were
elected: J. M. Anderson, president; Dr. G. P. Sanberg, vice-president;
The company will establish a factory in St.
Lars Rosness, secretary.

PauL

—

ST. LOUIS, MO. At the annual meeting of the stockholders of the
Wagner Electric Company, held recently, the following directors were reelected: S. M. Dodd, Albert Blair, J. C. Van Blarcom, James Campbell,
Thomas H. Weest, W. A. Layman and James W. Bell. S. M. Dodd was
elected president and Albert Blair secretary.

Since the last meeting the

company has removed to its new manufacturing plant, near the Wabash
Railway tracks on Plymouth Avenue, west of Wellston. S. Mark Dodd.

Wagner

has presented a petition to the
St. Louis County Court, asking for a franchise to string wires for electric lighting along Plymouth Avenue in the vicinity of the plant at
Wellston.

representing the

NEW MARKET,
of the

H.— At

N.

New Market

Electric

Co.,

the

Electric Light,

annual meeting of the stockholders

Power & Heat Company, held Jan.

8,

following officers and directors were elected: Fred B. Philbrick,
Charles A. Morse, Arioch W. Griffiths, Charles B. Edgerly, Sarah J.
Woodman, Leonard R. Philbrick and George E. Smith. The board of directors elected the following officers: Fred B. Philbrick, president;

the

George E. Smith, treasurer.

BERGEN,

—At

annual meeting of the Bergen Telephone
following officers were elected: George R.
Fuller, president; George Sands, vice-president; C. M. Beattie, secretary,
and C. E. Housel, treasurer.
N.

Y.

Company, held Jan.

13,

the

the

—

BUFFALO, N. Y. At the annual meeting of the Frontier Telephone
Company, held Jan. 15, the following officers were elected: Burt G. Hubbell, president; Henry H. Parsons, first vice-president; E. C. Lufkin,
second vice-president; Byron L. Moore, treasurer.

JOHNSTOWN,
Company, held

N.

Y.—At

the annual meeting of the Glen Telephone

following officers were elected: J. S. G.
Edwards, president and general manager; Charles B. Knox, vice-president;
Edward S. Parkhurst, secretary, and David A. Hays, treasurer.
the

recently,

—

UTICA, N. Y. At the annual meeting of the Utica Telephone Company, held Jan. 17, the following ofhcers were elected: Edgar B. Odell,
president; H. F. Miller, vice-president; C. I. Poole, secretary and
manager, and W. I. Taber, treasurer.

NEWARK, OHIO. — At

the annual meeting of the Newark Telephone
the following officers were elected: Harry Swisher, president; Charles Spencer, secretary, and Edward Kibler, treasurer.

Company, held Jan.

15,

COLUMBUS. OHIO.— At

meeting of the stockholders of
the Columbus Edison Company, held recently, George W, Bright, William
A. Gill, Emil Kieswetter, John Siebert and Adolph Theobold were elected directors. The officers are: Adolph Theobold, president; John Siebert, vice-president; Emil Kieswetter, secretary and treasurer.

ALLENTOWN,

PA.

Company, held Jan.

the annual

— At

14,

the annual

meeting of the Lehigh Transit
and directors were elected:

the following officers

Col. H. C. Trezler, president; E. M. Young, vice-president; directors:
George H. Freascr, Edward B. Smith, Hon. William F. Ilarrity, Hon.
T. L. Johnson, Arthur Newbold, George O. Albright and David Young.

ALLENTOWN, PA.—At
Company, held Jan.
Charles N.

Wagner

14.

the annual meeting of the Slatington

Col.

Harry

C.

Power

Trexlcr was elected president and

vice-president.

Le^aL

Company has no franchise, and that its action to restrain the Subway Company could not be sustained. It was held that the old Board

Side
of

State

Court

Company and
sustains

the

recent

decision

of

the

New York

suit between the West Side Electric
Telegraph & Electric Subway Company,
decision of the lower courts to the effect that the West

of

Appeals,

in

the

the Consolidated

Control

Electrical

that

bad

no

right

to

grant

such

franchise,

a

and

the franchise power vested in the Board of Aldermen.

PROVISION FOR PRESENTMENT TO TELEGRAPH COMPANY
OF CLAIM FOR DAMAGES WITHIN SIXTY DAYS.— A telegraph
company,

in its contract for the transmission of a message, inserted the
following provision: "The company will not be liable for damages or
statutory penalties in any case where the claim is not presented within
sixty days after the message is filed with the company for transmission."
The stipulation is a reasonable one and binding upon the party sending
the message and has been upheld by the courts of various jurisdictions.
In order to meet the requirement of the provision the notice must contain a statement as to the damages claimed.
A mere notice to the company that its employes have been negligent, with the circumstances
thereof, is insufficient. Thus, where one who had been damaged by the
failure of a telegraph company to deliver a message delivered to its agent,
notified the company of the fact and stated that he would expect to be
refunded the cost of the message and the expense of telephoning rendered
necessary by the company's negligence, the company had a good defense
to an action for damages in that the notice contained no claim for
damages beyond the two minor items mentioned. Western Union Telegraph Company ys. Moxley, Supreme Court of Arkansas.

WHAT CONSTITUTES FRANCHISE TO TELEGRAPH COMPANY.— RIGHT TO TAX.— The city of Visalia, Cal.. enacted an ordinance which purported to grant to the Western Union Telegraph Company the right to use the streets of the city for its poles and wires.
The ordinance was duly accepted by the company and the city assessed
the telegraph company on its tax books for "a franchise granted." Upon
the non-payment of the tax the city was about to levy upon and sell the
company's poles and wires to satisfy the assessment. The telegraph company met this step with an action to restrain the sale. It was held that
the assessment was invalid for the reason that no franchise had bce«

The company had

given.

the

right to place its poles

in

Visalia under an act of Congress of 1S66, which granted to

for erecting

its

provided that

the streets of
it

a franchise

poles along the post roads of the United States

all

highways are post roads.

The ordinance

and which

in question

was a mere exercise of the right to regulate the streets and to prevent
the obstruction thereof under the police power.
At most it was an attempt to grant what the company already had by virtue of the grant
of the Federal Government and could not be considered as giving a franchise which could be taxed.
Western Union Telegraph Company vs.
City of Visalia, Supreme Court of California.

COMPANY WHERE POWER
TURNED ON THROUGH MISUNDERSTANDING WHILE LINEMAN IS AT WORK. —A lineman in the employ of an electric light and
LIABILITY OF ELECTRIC LIGHT

IS

power company, before commencing work of repair on some of the company's wires, requested a telephone operator to telephone to the power
house to shut off the power.
The operator called up the power house
and instructed the man in charge to "shut off the power after ten
minutes."
The man employed in the power house testified that the
message, as he understood it, was to take off the power for ten minutes.
He accordingly shut off the power and allowed it to remain off for
fifteen minutes.
He then turned the current on again and the lineman,
being at work on the wires at that time, received the full force of the
current which resulted in his death.
It was contended in an action to
recover damages for the death of the lineman that the defendant company
was guilty of negligence in not promulgating such proper and suitable
rules for the conduct of its business as would have prevented the turning
on of the power while the decedent was working on the lines.
It was
determined that the defendant was not negligent and, therefore, not liable
for damages, it appearing that the accident resulted through a misunderstanding which might have happened even if there had been such

Van

rules.

Unadilla.

Alstine

vs.

Standard Light,

New York Supreme

Heat &

Power Company of

Court, Appellate Division.

RIGHT TO RECOVER FOR ELECTRIC POWER FURNISHED
UNDER CONTRACT WH^ERE CONTRACT IS NOT FULLY PER-

FORMED. — The

plaintiff entered into a contract under which he agreed
furnish to the defendant for a period of five years electrical power
sufficient for the operation of the defendant's electric railway between
Montpclier and Barre, Vt. After living up to the terms of the contract

to

two years the plaintiff, owing to a shortage of power, was unable
furnish electricity sufficient to run the railway and the runnning of
cars was for that reason suspended.
Thereafter the defendant notified
the plaintiff that, on account of the plaintiff's breach in failing to furfor

to

sufficient power, the contract would be treated as ended and that
from that time power would not be accepted nor paid for under the contract.
It appeared that the plaintiff's breach was due to the fact that
there had been an extraordinary and unforsecn drouth.
It was held
that, although the plaintiff had broken his contract and was, therefore,
not entitled to any payment under it. he was not entirely without remedy.
He was entitled to a recovery of the reasonable value of the power accepted by the defendant less the amount of damages suffered by the defendant on account of the breach of the contract.
One essential of the

nish

recover in

such a case is that the party in default establish
of the jury that be endeavored in good faith to
This the plaintiff succeeded in doing,
fulfill his contract to the letter.
but a judgment In his favor was reversed on other grounds.
Viles vs.
Barre & Montpclier Traction & Power Company.
right

NEW YORK CONDUITS.— The
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to

to

the

satisfaction
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NEGLIGENCE OF A PUBLIC UTILITY COMPANY IN ALLOWING DIRT TO REMAIN PILED UP IN PUBLIC STREET.— A gas

Inspection Company vs.
Court, Appellate Term.

Ebling Brewing Company,

company having obtained a permit from the city of Council
opened up one of the streets of the city for the purpose
The pipe was placed in the trench but the trench was
of la>-ing pipe.
not entirely filled up and some of the dirt was allowed to remain piled
and

XLIX, No.

4.

New York Supreme

electric

Bluffs,

up

Vol.

la.,

in the street over night.

The company

failed

to

Obituary.

indicate the pres-

ence of the obstruction in the street by lights or barriers or to warn
any way. During the night a driver in the employ of the
city fire department, was thrown from his wagon and injured upon colIt was
liding with the pile of earth, while responding to a fire alarm.
held that the gas company was not guilty of negligence in digging up
and obstructing the street. It is, however, the duty of a public service
corporation to warn against or guard an obstruction left in the street
In this
overnight and a failure to perform such a duty is negligence.
instance the gas company was held not liable for the reason that the
Stevevidence as to the failure to warn and guard was not conclusive.
ens vs. Citizens' Gas & Electric Company, Supreme Court of Iowa.

travelers in

MR. S. E. WILLIAMS, manager of the Jacksonville, Fla., Electric
Company, died on January 14, after a sliarp attack of typhoid. Mr.
Williams was born at Eastchester, N. Y., and was 31 years of age. He
was a graduate of Harvard University, and after leaving the college went
into the office of Stone & Webster at Boston, where he remained for about
two years, being transferred to Dallas, Tex., where he became the assistIn addition to Mr. Williams*
ant manager of the Dallas street railway.
connection with the Stone & Webster street car syndicate, he was the
secretary of the Rapid Transit Street Railway Company of Dallas, Tex.
leaves a father in New York, a brother, Mr. Drage Williams, and

He

a sister, Mrs. G.

L.

Robinson, of

RIGHTS OF CREDITORS OF A CORPORATION AGAINST
STOCKHOLT)ERS WHO HAVE NOT PAID FULL VALUE FOR
THEIR STOCK. — Where the organizers of a corporation paid for stock
issued to

them by conveying land

having

much

the corporation, the stock issued
property conveyed in return,
the rule is that a creditor who had notice of the transaction before
becoming a creditor cannot compel the stockholders to pay the difference
between the par value of the stock and the value of the land conveyed.
People who give credit to a corporation in ignorance of the fact that
a

greater

value

the

been issued have a right to assume that the capital
In such a case, it the representation is false, it is fraud
upon the creditors and they can compel the delinquent stockholders to
make good the representation by paying for their stock. But it has been
repeatedly held that, in the absence of statutory provisions, where a cor-

bonus

stock

has

stock has been paid in.

poration issues stock as bonus, or for less than
or for property taJ«n at an overvaluation, the

par value in cash,
transaction cannot be
assailed, and full payment by the stockholders required, by or for the
benefit of persons who became creditors before the stock was so issued,
or who participated in the transaction, or who afterwards dealt with the
corporation and became creditors with knowledge, for in neither of these
Lea vs. Iron Belt Mercantile
cas«s is there any fraud against them.
Company, Supreme Court of Alabama.

NEW YORK

LIGHTING.— On

January

Company in the conduit
Subway Co. The decision

its

the Appellate Division of
Court affirmed the decision of Justice Dowling,

the New York Supreme
granting an allotment of space to the

18.

Long Acre

Electric Light

and Power

Consolidated Telegraph and Electrical
considered of great importance, so far as the
lighting situation in New York City is concerned.
Justice Dowling at
Special Term granted a peremptory writ of mandamus, requiring the Consolidated Company to permit the Long Acre Company to run three conductors, enclosed in a lead-covered cable, in the former's subway.
Alton B. Parker represented the Consolidated Company, while the resoondent was represented by Austen G. Fox.
Mr. John C. Sheehan, the
well-known politician, is believed to be deeply interested in the Long
Acre Company, which was recently acquired by the Manhattan Transit
Company. As the Long Acre Company is the only company outside of
the "lighting combination" with a franchise for furnishing light, the
decision is of great public interest.
The prevailing opinion was written
by Justice Scott. Justices Patterson and Clarke concur.
There was a
dissenting opinion by Justice Ingraham, with Justice L^ughlin concurring.
Edgar Van Ettcn, vice-president of the New York Central Railroad Company, is one of the directors of the Long Acre Company, and will soon
become its president. Other directors include William J. Clark, foreign
manager of the General Electric Company; William IT. Lamprccht, of
Cleveland; G. Tracey Rogers, president of the Binghamton Railway Company; William Harris and John C. Sheehnn.
of the

is

VALIDITY OF CONTRACT FOR SERVICES OF ELECTRIC INSPECTION COMPANY UNDER THE STATUTE OF FRAUDS.— An
electric

company engaged

and repairing elecusual contracts for services to a brewing

in the business of inspecting

apparatus, sent one of its
at the request of the latter.
The contract covered services to
be performed by the electric company for one year from its date and
provided for its renewal for another year in the absence of a notice to
trical

York.

Personal.

to

than

New

company

terminate from either party within the year.
The brewing company
sent its check in payment for one year's services in advance, the same
being enclosed in a letter signed in the name of the company.
At the
end of the year, no notice to terminate having been given, the electric
company continued to rcntlrr services undrr thi* contract. In an action
to recover the annual comprniation for the second year the brewing
company *ct up the statute of frauds as n defense, claiming that it had
not signed the contract as required by tlie statute, and that the agreeroent wai void under the statute for the reason thnl it could not be performrd within one year.
It was held that the contract was evidenced
not alone by the paper signed by the electric company, but also by the

brewing compony*s letter of acci-piance, and that these were suflicient
to save the agrecmrnt from the operation of the statute of frauds.
It
was furthrr held that ihc contract was not one which was imposnible of
performance wfthin one year. The mere fact that the contract provided
for a renrwal beyond one year, in the ohncncc of notice to tc rutin nte,
did not make it imposiihle of prrformance withia the yeor.
It w.m, therefore, not neccsiary that the contract be evidenced by any writing whatever.
It was held that the electric company wai entitled lo recover payment for Us services in advance for Ihc new year.
General Elccfric

MR.

N.

F.

BUSHNELL

has tendered his resignation as chief engineer

Rhode Island Company and the Narragansett Electric Lighting
Company, to join the staff of Stone & Webster, Boston.
MR. R. H. GAMWELL, who has for the past two years been
general manager of the Greensboro Electric Company's properties, in
Greensboro. N. C, has resigned his position to accept a position elseof

the

where.

SCHNUCK

has resigned as general superintendent of ArMR. E. F.
buckle Bros., Brooklyn, to become a "production engineer" and a director in the firm of Jabez Burns & Sons. 542 Greenwich Street, New

York

City.

formerly in charge of the new Kern River plant
Company, of Los Angeles, Cal,, has been appointed general manager of the Mt. Whitney Power Company, with head-

MR. W.

of

quarters

MR.

S.

Edison

the

at

E.

CONE,

Electric

Visalia, Cal.
L.

BROOME,

steam engineer of the

Hudson River Railroad Company, has resigned

New York

to join

Central

&

the forces of the

Stone & Webster Engineering Corporation of Boston, Mass. He will be
succeeded by Mr. W. C. Miller, Jr., formerly assistant steam engineer.

MR. WILLIAM H. EASTON, late sales manager of the Heany Fire
Proof Wire Company, has accepted the position of manager of the Coal
Mr. Easton was manager of the
Securities Company, of Scranton, Pa.
wire department of th'e Teter-Heany Development Company during the
time this company was in the wire business.

HOUGH,

recently connected with Ford, Bacon & Davis
Edison Company, and some time chief sales engineer
of the Stanley Electric Manufacturing Company, has returned to Boston
He was with
to the Edison Electric Illuminating Company of that city.
the Boston Electric Light Company, a constituent company, shortly after
his graduation from Cornell in 1897, and before his connection with
Stone & Webster.

MR.

and the

B.

K.

New York

MR. C. H. BOYNTON.— Mr. Charles H. Boynton, general superintendent of the Eastern Division of the Associated Press, has resigned to
l)ecomc manager of the banking and brokerage firm of Eugene Meyer,
Mr, Charles T. Thompson, chief of the Associated
Jr., & Company.
Press, London bureau, has been recalled to this country to assume the
supcrintendcncy of the Eastern Division.
Pending his arrival, Mr. J. R.
Kennedy will assume Mr. Boyuton's duties. Mr. Charles E. Kloeber
has been appointed news editor in the New York office.
Mr. Robert M.
Collins will supersede Mr. Thompson in charge of the London office.
MR. V. R. SLATER, consulting electrical engineer, has formed a partnership with Mr. II. N. Latcy, under the linn name of Latey & Slater,
for the general practice of engineering, with offices at 100 Broadway,
New York. Both Mr. Latcy and Mr. Slater have been closely idenlificd
with the electrical work on the New York subway, Mr. Latey having
been

principal assistant engineer on the electrical equipment of the
subway during construction and for the' past three years electrical engineer of the Intcrborough Rapid Transit Company, while Mr. Slater was
ossistant engineer in charge of the construction of the direct current distribution system and later principal assistant engineer, succeeding Mr.

Lalcy.

Both

and expciiuicc

gentlcmrn arc eminently qualified by education, training
to undertaUc and execute important work.

GEN. F. V. GREENE, of Buffalo, in on address before the Empire Chtb
of Toronto, Can., discii<i!icd the subject of Niagara power.
He said that
on tlir American side public opinion seemed to have ciyst.illized into the
sentiment of "S.'ive the I-alln." On the Canadian side the only sentiment
heard wa^ "Tronsmit and deliver the power at the lowest possible price."
In Ontario there was umloubtcdly, however, as much feeling in favor of
preserving the Fulls as there was in the United Stairs, but from better
knowledge of the focts there was less npprehcnBion of danger. The International Waterways Conimiinlon had pronounced thot to destroy the Foils
would be a crime, and legishttion had strictly limited the amount -of
water that could I»e taken. 90 that those best jiostcd believed tlint power
development would show no change in the appearance of the cataract.
He diftCUHsrd in hopeful terms the utiU/afimi oi ihr great cataract without marring its beauty.

January

26.
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Trade Pub It cat tons.
No. T-2001 of
Traction Brake Company, Pittsburg, Pa., gives an
excellent discussion of straight air brake equipments for electric cars.

Westinghouse

ELECTRIC DRIVE.— The Allis-Chalraers Company, Milwaukee, Wis.,
has issued as bulletin No. 1055 a reprint of an article in the Electrical
World describing the electric drive in the mill of the Derapsey Company,
at

Tacoma, Wash.

CATALOGUES WANTED.— Mr.
the

Edison

Electric

H. F. Frasse, purchasing agent of
Company, of Brooklyn, N. Y., requests manufac-

turers to mail their latest catalogues to 360 Pearl Street, that city, for
the files of the purchasing department.
The company uses a large
amount of supplies and material in the course of the year.
ONTARIO
of Niagara Falls, has just

POWER COMPANY,

THE

issued a most interesting portfolio of maps of its power districts. There
are five of these maps given in excellent detail and fullness, covering
the territory from Syracuse, N. Y., to Hamilton, Ont.,- the Welland
Canal, the Niagara frontier. Buffalo, Depew, etc.
The B. F. Sturtevant Co.. of Boston,

STURTEVANT ENGINE^—

Mass., has just issued a couple of very interesting bulletins, No. 141 and
No. 142, descriptive respectively of its vertical enclosed compound enits generating sets equipped with these engines. These sets,
which were originally designed to fill the rigid specifications of the
U. S. Navy Department, are built in a line of sizes ranging from 17;^
to 100 kw.
MOORE LIGHTING SYSTEM.— The Newark, N. J., Star, of Jan.
7, devotes a whole page to an illustrated article on the subject of the
vacuum tube lighting system of Mr. D. McF. Moore. The article goes
into details of his early and present work and is illustrated with views of
the apparatus and of stores and buildings in which the Moore light tubes
have been installed. At the present time the system is in use in a large
number of places and over a mile of tube has been put up.
THE TELHARMONIUM.— The New York Electric Music Company
and the Eastern CahiU Telharmonic Company have issued three very interesting and effective pamphlets respecting the scientific, popular and
financial aspects of the Cahill plant that has been installed at Thirtyninth Street and Broadway, New York City, and which is now furnish*
ing music to the concert hall on the spot and to various distributive
points. These pamphlets were prepared for these companies by Miss C.
Beckwith, of the Manhattan Bureau of Publicity, and are not only good

gines and of

"trade literature," but are of historical value as being the first publicaOne of the brochures is
tions of the kind, devoted to the ne^y art.
handsomely illustrated with views of the plant.
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15,

W.

Charles

Baker

E.

and

Arthur

\V. Burwell, Cleveland, O.
App. filed Mar. i, 1905.
The
process which consists in reacting with dry sulfur chlorid upon
dry pulverulent sulfid ore, at a suitable temperature, thereby separating sulfur and producing the chlorid of the metal or metals of
the ore.

841.105.

New

RECORDING-SIGNAL TRANSMITTER;

Rollin

A.

Baldwin,

Haven. Conn.
App. filed Nov. 10, 1905.
Relates to signals
for single track trolley roads in which a plurality of cars are frequently run in one direction over a block before permitting a plurality of cars to pass in the other direction.
The signals are transmitted by a device which makes a record of the number of cars
so as to prevent a clear signal being shown until all of the cars
have left the block,

ELECTRIC REGULATOR; Joseph Bijur, New York, N, Y.
App. filed Feb. 9, 1905.
A pair of resistances having segments
which may be engaged by rocking levers so as to simultaneously
change the resistance of separate circuits.

841.106.

_

841,168.

ANNUNCIATOR FOR HOTEL LETTER BOXES;

Frederick

A

Muschtnheim, New York, N. Y. App. filed Sept. 8. 1906.
plan
for notifying the patrons of a hotel that there is mail for them in
the hotel post-office.
Has an annunciator arrangement automatically
actuated by the insertion of the letters.
841,186.

ALARM SIGNAL FOR BOILERS;

Hermann Sandvoss, Ncuss,

Germany. App. filed Feb. 23, 1906.
A steam gage contains two
thermometers, one normally below the water level and the other
normally above. In case of undue rise or fall of the level, the
changing temperatures produce alarm signals.
841,188,

DEVICE FOR DETECTING SUBTERRANEAN

WATERS;

Adolf Schmid, Berne, Switzerland. App. filed Oct. 14, 1904.
An
alarm system including an incomplete circuit and magnetic
needle and a condenser, which arc adapted to have different electrical properties under different conditions of atmospheric humidity,

electric

ELECTRIC REGULATOR;

William S. Andrews, Schenectady,
A metallic ribbon is tightly
proximity to the pole of an electromagnet
tne circuit of a generator in such a
way as to produce an intermittent increase of current flow in the

841,215.

N.

Y.

App.

filed
June 5,
as_ to vibrate in
which is included in

stretched

so

1902.

fire

of

its

INCREASING CAPITAL.— At a recent meeting of the stockholders of
the Emerson Electric Manufacturing Company, St. Louis, Mo., it was decided to increase the capital stock of the company from $300,000 to
$600,000.

THE BUCKEYE ELECTRIC COMPANY
with the Pcttingel-Andrews
distributor

for

the

Company

Buckeye Class

A

has made arrangements
of Boston to act as its agent and
lamp and the new Buckeye gem

lamps.

THE BARSTOW STAFF.—In

order to meet the demands of their
extending business. W. S. Barstow & Co., of New York and
Portland, Ore., have recently enlarged their power plant department.
At the head of the department is Mr. Perry West, who, graduating
from the State College of Kentucky. Lexington, with the degree of
M. E., became general equipment engineer to Joseph Williams & Co., of
Louisville, Ky., a firm identified with some of the most important engineering projects in the country. Subsequently, he joined the forces of
Pattison Bros., and was actively engaged in steam turbine work.
Recently he has been with the New York Edison Company, in
association
rapidly

with Mr. George \. Orrok, chief mechanical engineer of the company,
resigning his charge to take office with Barstow & Company.
.Associated
with him is Carl F. Schreiber, who is an M. E. of Columbia University.
Mr. Schreiber is favorably known for his work in the testing department
of the Brooklyn Rapid Transit Company, and in the steam department
of the New York Central & Hudson River Railroad; he was also one
of the engineers of the Electric Traction Commission.
Later Mr.
Schreiber worked in conjunction with Mr. George T. Hanchett, conengineer.
Another notable addition to the staff is Mr. Rulof
whose appointment may be taken to indicate the wide scope intended for the department.
Graduating from the Delft Technical University, Holland, Mr. Klein entered on the field of gas engineering,
which
has now assumed such importance, and as a gas engine expert he became a member of the "Verein Deutsche Ingenieure." .\mong other
charges in this country, Mr. Klein acted as designing and constructing
engineer in the gas engine department of the Wellman, Seaver, Morgan
Co., of Cleveland, O.
Mr. Klein has just returned from Europe, after
making a tour of inspection of gas engine power plants in Germany and
Belgium.
Mr. Klein is a member of the Royal Institute of Dutch
sulting

Klein,

Engineers.

winding thereof, depending on the degree of energization of

said magnet.

ELECTRIC RHEOST.AT;

841,242.

Burwell,

PROCESS OF TREATING ORES;

841.103.

on Jan. 17 su«Fered
building at 465 Greenwich Street, New York. It has
arranged to open new offices at once at 124 West 42d Street.

field

1907.

Stockbridge, Pat. Attys., 140 Nassau St., N. Y.]

Charles E. Baker and
Cleveland, O.
App. filed July s, 1904.
The
process which consists in subjecting pulverulent sulfid ores of metals forming fusible chlorids to the action of sulfur chlorid, thereby
producing the chlorid of the metal, fusing said chlorid and recovering the metal.

Arthur

THE UNITED STATES CARBON COMPANY

the loss by

of Electrical Patents.

PROCESS OF TREATING ORES;

841.102.

of the Trade.

f^ekvs
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William F. Dana and Henderson

W;

New \ ork. N. Y. App. filed July 26, 1905. ,\ resistance eleincluding a plurality of carbon buttons which are assembled on a rod and included between metallic collars so as to keep
them in alignment.
Knott,

ment

TELEPHONE SYSTEM;

841,233.

William

W. Dean,

Chicago,

111.

.App.

filed Jan. 23, 1904. Relates to a diagram for the cord circuits of
a
central telephone exchange system.

ROTARY SWITCH; Frank C. DeReamer, Schenectady, N Y
App. filed July 21, 1904.
A snap switch enclosed in a box and
adapted to be inserted in a wall or floor so as to be flush with the
surface thereof. Provides adjustable means whereby the thumbpiece
will visually indicate the position of the movable contact
relative

841,234-

the stationary contact.

to

LISTENING APPARATUS FOR TELEPHONES; William
W. Grigsby, Lawhon, La. .App. filed June 12, 1906. In listening
apparatus for telephone exchanges, a movable-contact carrier, contacts arranged to be successively engaged thereby and connected
circuits that are inductively related to the telephone-line, means
for imparting a step-by-step movement to the movable-contact carrier, and a telephone-receiver electrically connected to the movable

841,244.

m

contacts.

CONTROL OF ALTERNATING-CURRENT MOTORS;

841,257,

lus C. A.

Mar-

Latour. Paris, France.
App. filed Nov. 9. 1905. In combination with a compensated series motor for alternating currents,
a local circuit comprising the motor-armature and a source of voltage of proper phase for producing in said local circuit a current
for producing a commutating field.

ELECTRIC MOTOR-DKIVE;

William B. Potter, Schenectady,
1904.
In combination, a shunt-motor,
differential booster driven by said
motor having its shunt field connected directly in shunt to its armature and adapted to raise the voltagje impressed on said motor up
to a certain limit as the load on said motor increases.

841,270.

N.

a

Y.

App.

841,292.

Mar.

filed

membcr_ driven

thereby,

21.

and a

TELEPHONE SYSTEM;
Sept.

filed

3,

1904.

Alfred H. Weiss. Evanston,

III.

.App.

Detail features of cord circuits of a telephone

system.

WINDING MACHINE;

George F. Atwood, New York, N. Y.
filed Apr. 27,
A winding machine for making closed
1904.
windings of transformers, etc. The wire is guided through tlie
iron ring by rollers which are operated by an endless chain deflected
past the iron ring by idlers.

841,305.

App.

coil

ELECTRIC ANNUNCIATOR; Charles C. Blake, Brookline,
App, filed Nov. 20, 190^.
.An improvement in annunciators
of that class haying a signal which moves in an opaque liquid toward
and from a window pane.
The improvement consists in the ar-

841,307.

Mass.
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by which the liquid

rangen'.eiit

magnet

prevented from escaping into the

is

coils.
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\'uL.

4.

TELEPHONE;

App. filed May
Fred Edwards. Jefferson. la.
In a telephone having an independent transmitting circuit,
1905.
the combination of a switch in said circuit automatically cut in when
the receiver lever is at its lower limit of movement and capable of
being manually cut out when the receiver lever is in its elevated
position.

841.4919,

841,318.

GOVERNOR;

841,335.

ADDING MACHINE ATTACHMENT;

Spottswood C.

Foster. Fredericksburg. Va. App.
filed Sept. 4, 1906.
regulator for a water wheel including a
centrifugal governor which moves a cone friction device so as to
change the speed relation between two differential members and
cause rotation of the stationary part of the differential.

A

841.543-

DYNAMO ELECTRIC MACHINE:

Frank R. McBerty,
The motor drives a gear

Evanston, 111. App.
Feb. 24, 1906.
which has a number of cam wheels thereon which close diiierent circuits in a special way to stop and to apply a magnetic brake to the
filed

Marius

C. A. Latour. Paris,

JNWMMWA

f

motor.

INCOMING TRUNK-LINE; Howard M. Post. Chicago. 111.
filed Mar. 14. 1906.
Details of circuits for central exchange
switchboard for a trunking exchange having A boards and B boards.
841.386. WIRELESS TELEGRAPHY: Lee De Forest. New York, N. Y.
App. filed Aug. 27. 1906.
An electrical-oscillation-selecting device
comprising a vessel inclosing a gaseous medium maintained in a
conaition of molecular activity, two electrodes inclosed within said
vessel, and means for varying the separation of said electrodes.
S4I-339-

App.

DEVICE FOR AMPLIFYING FEEBLE ELECTRICAL CUR-

841.387.

RENTS- Lee De Forest. New York, N. V. App. filed Oct. 25, 1906.
In a device for amplifying electrical currents, an evacuated vessel,
two electrodes sealed within said vessel, means for heating one of
said electrodes, a local receiving-circuit associated with said elecand means whereby the separation of said electrodes

trodes,

may

be varied by the currents to be amplified.
TROLLEY HEAD; Otto Hoffman, Berlin, Germany. App. filed
The trolley harp has a pair of guard plates with
Aug. 22, 1905.
projecting cheeks to close over the trolley wire.
The guard plates
are freely removable when desired.

841,307.

(^

(§1

841,215.

— Electric

Regulator.

App. filed Jan. 21, 1905. In a dynamo electric machine, a
slotted armature core provided with a commutator, two armature
windings carried in said slots at equal distances from the periphery
of the armature core and differing from each other in the slot pitch
of their coils, and connections from said windings to alternate commutator segments.
841.544. ALTERNATING CURRENT MOTOR; Marius C. A. Latour,
Paris, France. App. filed Aug. 25, 1905. A method of winding armatures by which the leads of the coils to successive commutator segments are so connected that the phase of the induced voltage at each
lead corresponds to the angular position of the commutator segment
to which it is connected.
841.545. DYNAMO ELECTRIC MACHINE; Marius C. A. Latour, Paris,
Relates to modifications of the
France.
App. filed June 29, 1906.
France.

above.
William G. MedELECTRIC FIRE
841.557.
App. filed Mar. 6,
dings, Remuera. near .Auckland. New Zealand.
1906.
A thermostat adapted t'o depend from the ceiling at convenient
points of a room.
Has a fusible bar which resists movement of a
spring impelled plunger which normally restrains a blade spring
against circuit closing movement.

AUTOMATIC

ALARM;

PROCESS OF PREPARING CARBON FOR ELECTRICAL
RESISTANCES; Edward G. Rivers. Richmond. England. App.

841,572.

filed

Dec.

1905.

22,

An

electrical

resistance

hardened powdered carbon and an alkaline

material consisting of
agglutinate.

silicious

MARINE ELECTRIC WHARF.\GE;

George G. Schroeder,
A plan of unloading
1905wharf cannot be built.
Emfrom the station on
controllable
ploys an elevated telpHerage system
the bank which runs out to the ship and carries the articles inward

841,583.

C

Washington, D.
vessels

at

rivers

App.

filed

Feb. 28,

and points where

a

therefrom.
841,599.

COMBINED DYNAMO MAGNETO IGNITION DEVICE;

Joshua A. Struthers, Youngstown, O. .^pp filed Aug. 10, 1906. In
order to avoid excessive potential from a dynamo driven by an engine
for ignition purposes, the patentee has a cut-out magnet which cuts
the field coil out of the circuit

when

a certain potential

RAILWAY SIGNALING MECHANISM;

Edwin

is

reached.

Adams,
Waco. Tex. App. filed May 3, 1906. A complete block signal syscircuits
the
locomotive
to
tem having a special track rail to complete
cab and by which alarm signals are displayed on the engine in case
a semaphore at danger is passed.

841.607.

MOTOR-WINDING:

Ernst F. W. Alexanderson. Schenectady.
July 23, 1903. A phase winding for a multispeed
alternating current motor, having its conductors connected so as to
form a plurality of groups in a plurality of which the direction of
current flow is the same for a plurality of speeds for the motor,
and means for changing the relative connection of the several groups

841.609.

N. Y.

841,105.

— Recording

Signal

COMPOUND TELEPHONE;

Transmitter.

Holmgren and August
The
App. filed Aug. 24, 1906.
Brahm, Stockholm. Sweden.
E.
combination with a compound telephone comprising a receiver, a
the
receiver
and
microphone, and a handle bar connecting the
microphone, of an imperforate cover in front of the diaphragm of
beyond
cover
the microphone and a flange extending from the said
openings provided in the side walls of the chamber between the
cover and the diaphragm of the microphone.
841,407. ELECTRICAL SWITCH; Tohn A. Kennedy-McGregor, BirmApp. filccT Aug. 18,
tngham. and Harry Wren, Bexnil), England.
The knife blade of the switch has a spring connected handle
1905.
by which it is moved, and a detent prevents movement of the switch
arm until after a predetermined throw of the handle.
841,418. ELECTROMAGNETIC APPARATUS; Armin IL Picklcr, MontElastic connections are inApp. filed April 30, 1906.
ciair, N
J.
tcrpoifd between the brackets and clamping frames which hold the
windingt to the core.
App. filed Jan.
841,449. I- USE BOX; Charles A. Rolfc. Chicago. III.
The hox has a central stationary post which receives the
21. 1903,
screw (or holding on the cover, and this post co-operates with additional lugs of the box to hold the fuses in place.
William L. Rummel, South
841.451. RAILWAY BLOCK SYSTEM
Sioux City, Neb. App. filed Aug. 16, 1905. A si)inal system malting
use of mcchnnical tappets along the roadway which are actuated by

•41.399-

Carl G. F.

J.

App.

filed

for the different speeds.

ALTERNATING-CURRENT MOTOR;

Ernst F. W. AlexanderIn a dynamo
App. filed Nov. 9. 1905.
Schenectady, N. Y.
ted winding having a number of coils in
electric machine, a distributed

841.610.
son.

:

a passing train to electrically set train stops in the path of a follow
ing train
$4t,Aft7.
Th'of a

'

'

Saco, Me.
App. filed Jan. 19, 1906.
parts so as to permit the insertion
tread
for
the wheel.
e

Ki.K(IKIiAi. t ALI.lNt; APPARATUS Ff»K TELEPITONE;
Adam* H.md.tll. New York. N. Y. App. filed Dec. 22, 1903.

841.476.

Cbarle*
In n
of %

t'

'

'

Li.i^r

'

,;

it.L'

act'

tui'
In

two independent local circuits, one
Hng an clfclromagnet. a resilient vibrator
i-'firt
to maUr and hrr.ik said local cir-

Aui.Atatim,

Itirtion
uit not including
''ted to line.

•

sec
841.47H. .-.I. IT.
driano, San

I

.^ERVICK

coil

having

TELEPHONE SYSTEM;

Apo. filed Aug.
Francinco, Cal.
cnmmuntcation telephone system having party
stations.
the
several
belwrrn
talking circuits

841.497

primary connected
and having its

its

(he electromagnet

.10.

lines

AUIOMATIC TKOLLKY HASE; Hugh W.

Albert

K.

An

1001.
An Intrr(or the different

Fellows, Cnhuenga.

Cammrit, Hollywood. Cal. App. filed Nov. at, 1905. TJir
is pres«ed upward by n np*cially constructco spring ar
rangcment with a detent which allows the pole to fall in caar it
wire
by a sudden upward movement.
leaves the

B4 1 .305.

Machine.
.1

METHOD

_

periodicity.

and

Ira A.
tfoiify pole

— Winding

a phaar whieh, divitled by the nuitilirr of polot gives
ciuotirnt having
a remainder, the coils fnrininK the irmainilcr bring distributed iiiiiong
a ((ortion of said |M>left an<l .ill the cojU bring connc('l4'd to circuit
Ol' IIAKMONU" SELECTIVE SIGNALING.; Wm.
841.6*0.
W. Dean, Elyria. <). App. filed Aug. g, looj. Shows n specially
const rurted bell for (rlrplione anparutus which is adapted to ring
for currents of a certain periodicity but not for currents of different
ij.sos.

ALTERNATING CURRENT MOTOR:

York. N. Y.
Feb. Ji. 190$.

App.

filed

Sept.

^9.

1906.

Robert Lundcll, New
Reissue of Patent 782,863.
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or else 60 and

b-cttcr

combination would have been 50

Frequency changers would have

30.

been rendered easier to construct and to operate,

if

frequency selected

is

sure

to

two

the

quencies in general use bore a two-to-one relation.

fre-

The new

increase the dillicuhics in con-

necting power transmission systems and power plants together.
It

may

be a necessity to employ a lower frequency than 25 cycles

per second

in

allcrnating-currcnt railroad operation, and

be granted for the sake of argument that the

it

new required

may
fre-
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quency

The

the neighborhood of 15 cycles per second.

in

is

question arises, however, whether in the course of a few decades
the choice of just 15

is

prove advantageous.

likely to

If the

standard frequencies of to-day were 60 and 30 there can be

But on the other hand,

neighborhood.

in that

and 25 the new frequency would

makes

its halls,

the mingling of

new frequency should

no means

logically be 12.5.

The

be 15 or 12,5.

negligible, since

number and

greater

seems to

It

amounts

it

difference

by

is

to iSy^ per cent of the

A

to 20 per cent of the lesser.

reduction

15 to 12.5 for the sake of simpler frequency changers in

from

number of expected transformations of power might

the greater

work undue hardship

to the prospective electric railway busi-

ness by adding materially to the costs of alternators and transquestion, however,

The

formers.

importance to

of such prospective future

is

and power interests that we

electric lighting

all

hope the manufacturers

matter carefully before

will consider the

new frequency permanently.

adopting a

Incidentally,

may

be noted that although incandescent lighting

descent filaments be
either low-voltage

enough

difficulty

made

per second

is

candle-power lamps, yet there

in giving satisfactory
;

incan-

if

which means using

sufficiently thick,

or large

25 cycles per second

to

is

it

not be im-

frequency of 15 cycles per second,

practicable at a

members of

the various tribes.

This tendency of mingling and exchanging ideas, happily fost-

new

ered at the

headquarters,

also finding reflected stimulus

is

the recent trend of industrial events.

in

more

are daily requiring to be

and mining engineering problems and

likely to be tolerated rather

mechanical

civil,

Inversely, civil,

interests.

lems and interests.
distant

as though, in the not far

training

technical

of 15 cycles

come, the

engineering interests comes the

this unification of

development

and engineering

productive industries

of

lines.

would seem

It

along

Engineers was notable

trical

the

American

will

meeting of the Institute to be held

that eventually the conduct of large-scale engineering af-

ing,

fairs will sjiell out tlie destiny of nations.

Technical Graduates and Central Stations.
Elsewhere we print

men and

professors

George D.

Prof.

by

of

Shepardson, entitled

It

New

It

"Technical

was

It

was

also a

and mechanical engineers than perliaps ever oc-

curred before, the topic of the evening being one which natur

new

building

both

cflfcctive

handsome and commodious.

is

and

aisthetic.

would be of but

illumination

Its

is

Although the large auditorium was
use to have a larger

hall, be-

first

widely

classes are identical

station industry can be greatly strengthened

availing itself of the services of the technical graduate,

liy

ih.it ihc latter will find in this field

pass from

a profitable career.

with the relatively small percentage

who

and

the latter

field.

The

lack of apprecia-

is

policy of manufactur-

force from colleges,

to recruit their technical

a vastly simpler matter for a student to find an opening

it is

such

111

is

yearly

takes up central station

work, does not necessarily imply that there

ing companies

and

Prof.

manufacturing companies, as contrasted

the scliool to

in

As

who now

graduates

out, the percentage of

Urooks points

tion of graduates

The

interests a majority of engineers of all denominations.

two

our

in

from

subject

the

in that the central

meeting which brought together for discussion a larger body

all

year.

the

was the

York.

which seats a thousand persons.

While viewing

on the

engineering,

electrical

different standpoints, the opinions of the

a meeting which completely filled the large auditorium of that

electrical

of

by central

a very interesting discussion

of Elec-

the recently con-

in

structed Engineering Societies Building at

fine building,

into the

fall

These must either be engin-

be so closely associated with engineers and engineer-

eers, or

issue

Institute

respects.

several

in

technical

as though, in times to

power of the nation

real executive

hands of the captains of industry.

than invited by electric

Engineering Societies HfiADquARTERs.
week of

and of

mechanical

of

engineers would have to become essentially identical.

Along with
steady

would seem

It

the

future,

electrical

station

last

to be

acquainted more thoroughly with electrical engineering prob-

Graduates and Central Stations," which appeared

The meeting

engineers

Electrical

familiar with

mechancal and mining engineers are being called upon

article

of

more

and steady illumination

new frequency

so that a

is

lighting interests.

first

this

in

engineers

all

ptobable in the meetings and fosters co-operative action between

we had 50

if

be a matter for discussion whether under existing circumstances

at

ecring tribes, and that they feel a joint proprietorship
building and

5.

doubt but that 15 would be better than any other number

little

the
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c-iiinpanii's

ihan

in

central stations.

of companies to be solicited

In the

place.

first

few, and very often

the

number

cause although the acoustic properties seemed to be very satis-

llie

advances come from the companies through the college de-

factory, engineers arc seldom trained as public speaker^, and

|ianini-nt

filled,

it

little

was as much as the audience could do

to hear

speakers from the more distant scats.

It

many

<if

it

iIk-

takes cither great

natural vocal powers, or considerable special elocutionary training, to

make

a speaker heard by an audience of

individuals.

ihousaufl

It

is

significant

purpose of Mr. Carnegie

c'ent great

has manifested

itself

even

in

very

at the

neer* outside of the strictly electrical

pected

in

It

view of the topic

— and

first

presented— the

no douU had the

railway and transportation

building

is

the

cvi-

evening session of
of

many

classification

engi-

was very

On

the

elccfrificatioii

topic liecn

confined to exclusively electric technology,

have come.

that

might be said thai such a mingling might he ex-

steam railroads

ical

note

a

providing the building,

The concourse

the electrical engineers held there.

noticeahic.

to

more than

men who

many

home

of the

nf

electric;il

engineeriuK.

of central sliitions

is

in

second

the

In

case,

and there

the thousands

ready means of dolerniining to which application can be
«ilh

Ihc

sliident

best

prospects

when considering

for
his

success.

Tlu-

future career

iiu-linalinn

the.

is

no

made

(if

the

naturally toward

is

purely engineering work, but ho should realize that i)ositions of
Ihiv

kind arc iml only

sni:ill

in

nninber

,is

niiniber nf gradiialcs sent fnrlh yearly, but
Miiii-h

diiubt

if

tlicy

offer,

on the average.

nearly so favorable as those that
isir.'itivr

may

cninparcd with the

llial

it

i^

be aiiaiiud in

and rommcrrial branches of the

(

a

matter of

pcnnanent career

,1

Icclric.il

tlu-

adiniii-

iiuluslry.

nf

strictly

mechan-

attended might

other hand, however, the

in be the joint

more

number

is

imi

fad that the

of three of the great engin-

Ill

ibi-

c.nlier days of technical edncalinn

i|

many

that the great disproportion bclwri'n the

Iric.il

engineering graduates and

sional oprnlngs in the industry,

llic

iiiniili

would

tion when the larger percentage of

in

•

was feared by

number of
i

liaie lead

gr.idii.itcs

clcc-

possible profesto B condi-

would e\perience
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employment

the bitter disappointment of having to seek

pations having

or nothing in

little

have, however, doubtless been astonished at the
the technical

college

manner

notwithstanding

output,

constant in-

its

proved

that

is

raw material

cellent

owing

was early learned that the college grad-

it

owing primarily

uate,

The

meet the demand of the industry.

large to

reason for this

which

in

crease, has been annually absorbed and, in fact, has not
sufficiently

occu-

in

with that for which

those taking the most optimisic view

Even

they were educated.

common

mental training,

to his systematic

any department of the industry

for

ex-

is

that

;

to the versatility incident to such training he can, after a

short apprenticeship in the shops, be drafted with equally good
results into
istrative or

any department of a company

— engineering,

admin-

This experience of manufacturing com-

commercial.

panies cannot be too strongly impressed upon central station

men who

what use they can make of the tech-

are considering

They should

nical graduate in their plants.

not look upon the

ii7

Although recent work indicates that the
from actually eliminating the color

screen

flicker

difficulty, yet

probably with good reason, as tending to diminish

far

is

regarded,

is

it

Modified

it.

forms of the Weber photometer using a fixed standard

light

with a variable diffusing screen, are also in considerable use,

and there seems

employment of the cruder forms

to be far less

Photometrical appliances are

of apparatus than in this country.

enough

uncertain

Save within

their best.

at

very limited

a

range of application they can hardly be considered as instru-

ments of precision.
in

more

be hoped that the growing interest

It is to

much

illumination will lead to the production of

scientific

and convenient apparatus than

precise

especially for portable use.

now

is

ought not to be

It

available,

pro-

difficult to

duce portable incandescent standards and means for applying

them with

and accuracy than

far greater ease

possible in any

is

A

commercial apparatus now upon the market.

here seems

field

open to American instrument makers.

to be

question as one merely of creating in the plant a position for
a professional engineer

—concerning

the advisability of which

strong doubts

— but

many may have

action

raw material capable of handling
manner any branch of

tory

time in a highly satisfac-

in

the business, and yet during the

period of probation capable of giving

Water Pumping

rather of taking on

The pumping

mind

the recent excellent

work done

in

Eng-

land on photometrical matters, and especially calls attention to
the lack of a convenient form of portable photometer in this

Most of the work done here

The

instruments.

old

laboratory

is

work with

Bunsen photometer

Bunsen photometer has many

ticularly easy to use
it

it

on the two

it

is

sides of the observer,

may

two

shown

eyes.

It

is

in the practice of the

possible,

as

Bureau of Standards,

is

simultaneously
tected

But an observer's

properly shielded.
in

how-

to

well

do good

the instru-

eyes,

if

used

reading the instrument, must be alike pro-

and must work under conditions

generally exists

if

may

to the ob-

has been

photometrical work in a comparatively light room,

ment

when using

set of

In the majority of cases the waterworks plant

pump water

far

more uniform than

ples.

The

flicker

in

use,

number of forms

the

photometer screen appears

comparison of

of portable photo-

based upon somewhat different princi-

extensive use than in this country, and
for

lights

for a waterworks

takes

The apparatus

system by means

is

differing

to be in far

more

particularly well liked

considerably

in

Geared or belted

the shape of a standpipe or elevated tank.

plunger pumps driven by motors have heretofore been most

commonly employed

now beginning
article

The

work, but the centrifugal

in this

enter the

pumps

of centrifugal

an

to

to

in this issue

waterworks pumping

novel

surface, placed in a drilled well

Another interesting

ter.

into

color.

the

is

below

ft.

to

is

the

15 in.

of small diame-

use

centrifugal

of

either in multiple for

La Grange with

Centrifugal

fire.

pumping

in

much

in

pumping

Their application
it

will

be

how much

for

to a well

still

more

only 15

in. in

play in deep well pumping.

diameter

interesting to

of a part centrifugal

to a

purposes

irrigation

sec

pumps

in

of

the well have

in

shallower and larger wells

pumps

and with the

vertical shafts,

proper placed at or below water level

able extent

years

pump

plant.

of these

the standpipe or in series for giving an increased direct

been used

and

One

which was enlarged

feature

pumps which can be operated

pumping

pump 80

accommodate a centrifugal

at the top to

is

described in*

is

111.,

features.

vertical shaft centrifugal

the use of a

pump

interesting application

on the La Grange,

contains several

plant

An

field.

pressure in the mains in times of

a portable photometer.

judge from Mr. Harrison's paper and every other reccn:

meters are there

a

water supply and the presence or absence of auxiliary storage

the type used at

To

is

of electric motors, of course, depends largely on the source of

pump
publication in England, a

si-

is

it

company

the central station

if

over the pumping of water for the waterworks.

in

especially incurred

liability is

entirely

where

done by steam obtained from a single

their

introduce very seri-

be properly sheltered from extraneous light, without,

server's

boilers.

is

In

a two-eyed

any provision Tor insuring uniform protection

ever,

pumping

the

course, there are a

electric light plants

number of combined waterworks and

necessary to

using portable apparatus in which the photometer screen

itself

Of

during the peak of the lighting load.

lights of diflferent colors,

in laboratories,

This

is

it

not necessary to operate the waterworks pumping machinery

par-

is

of the most expensive and complicated

the results.

in

a standpipe or elevated

for the storage of water so that

the electric light station,

and

virtues

of adaptation due to different external condi-

different states

in

many

some kind

problem of installing electrically-driven pumps operated from

cheap and simple of construction.

is

Yet as commonly used

ous errors

the

the

is

and the different sensitiveness of the two eyes or

affair

tions

and

when comparing

gives,

better results than

forms.

sta-

rate,

ready built separate from the lighting plant so that

standard form employed for most purposes in this country.

Moreover,

of business

class

a

is

obtained at a reasonable

is

where the water system has

reservoir of

recent paper before the British Institution of Electrical En-

gineers brings to

the

company

business should prove a most satisfactory source of income,

Practical Photometry.

fact,

contract

the

If

especially

laboratorj'

station

which has been undertaken by a number of small central

value in technical and

full

other service.

country.

of water for the waterworks system of a small

town by the central

tions.

A

Central Stations.

by

in
is

considerCalifornia.

interesting

the next

few

of this type will

ELECTRICAL
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A

many towns

great

which the central station companies

in

pumping

are most likely to secure the contracts for city water

get their water supply from deep drilled wells which are of
insufficient

diameter to admit even a

and loose

shale, gravel

rock,

many

face in

wells might

was not

in.

The mixture

because the well was in solid rock.

difficult

In the case

the reaming out of the well to rs

La Grange,

at

pump.

13-in.

of

encountered near the sur-

dirt

the reaming-out process and

make

the pulling up of the old casing near the top of the well con-

more

siderably

At La Grange there was no casing

difficult.

The

near the top of the well

small central

ing parts

many

In

when

The
no

is

was

pump

could

about water level and the motor

can be employed

placed

be

is

the other hand, deep well

which

is

now coming

not so simple

The

plungers

its

from one

in the service

common

its

well.

pumps

and

inefficient,

is

maintenance as a centrifugal pump

in

outfit.

to yield a given out-

put at a given speed against a given head has evidently not

been carried to a very high state of perfection
judging from the results obtained
given more attention

to be

number of

creasing

fairly satisfactory

be obtained even

mated

the

to

practice, but

nicety

if

their

likely

is

it

prevailing

not always

is

calculations

in

In

pumps can

centrifugal

performance

in-

pumps.

applications for motor-driven

any event, however,

now

in

country,

in this

the future because of the

in

a general proposition,

on

from some of the more progressive companies.

as the figures

The average gross earnings per

much over

ably at the present time be not

many companies
a few
In

which have climbed up to between $7 and $8 per

some cases these high earnings are due

ing industries which take

In

pany.

power from

other cases the

tlic

waking up

<"

''i^'

it

might be

in

most

greater interest centers around comparative figures on

earninKs, output, investment and the like, which

general

head,

"central

station

Electrical Association has

had

a

we may

facts

and

classify

factors."

committee on

facts

and factors for several years, which conuniltee, iKjwcvcr, has
not met with the success
future years.

The

in

collecting data

that

it

should

Association of Kdison Illuminating

nies has, of course, for
in a

many

central station

because

station
it

field.

It

ir

a

managers get

in

Compa-

years compared facts and factors

more thorough manner than any other organization

central

com-

the central station

conditions are

local

not radically

from hundreds of other places where the earnings are

below the average. In the

managed

ness in a

latter the difference is

mainly due

with high gross earnings have been

to the fact that the stations

as to capture the greater part of the available busi-

town and

to cultivate

more

business.

Many

of the

smaller plants can be operated by transmission lines from larger

neighboring towns, while
cient

management

there

towns of 4,000 and over with

in

station companies

arc central

more than compare favorably with

effi-

which

their big brothers in point of

When we come

earnings per capita and earnings on investment.

permanent investment per capita of population and percentage

to

of gross earnings to investment, figures vary as widely as they

do on per capita earnings.

One

little

company

recently described

columns has gross receipts of 30 per cent of

in these

vestment and an investment

capita of $20.

|)cr

its total in-

Many companies

do not have an investment of over $10 per capita and gross earnings 20 per cent of the permanent investment, and ni;uiy

below even these

fall

far

figures.

SoMi; Fi'Ni).-\Mi:Nrv\i.s in Ckn'ir.m. Siation

prt.sentod by

Mr.

western Electrical Associati'in

central station business has not in the past been

developed to anywhere near the point that

the

capita.

to exceptional con-

power which draws manufactur-

ditions such as a large water

so

$2.50, yet there are

with gross earnings of $5 to $6 per capita and

M.vn.vci:-

MKNT.

central station companies are gradually

tinder

com-

capita of population in

munities served by central stations the country over will prob-

II.

Sontt before the North-

11.

last

week

in

printed in abstract elsewhere in this issue,

The Iowa

position.

interesting or instructive

esti-

t-Ieclrical

Central Station Factors to Strhe Kor.

cities,

Western States and

in the far

North Central States occupy a medium or average

The paper

As

the

in

is

in different cities

census report, both gross earnings and in-

However, general averages are not as

machinery.

fact that

common com-

lowest in the Southern States, while the North Atlantic and

different

pumping by means of compressed

design of centrifugal

scientific

last

vestment per capita run highest

at or

certainly be a

will

it

nuisance to maintain and

to be very

As

in different parts of the country.

shown by the

as

If

La Grange

at

pump with

deep well plunger

down in the well is a
may mean long interruption

located far

air

development of the central station business

and

:;.

comparison of gross earnings per capita
probably one of the most

is

shows what an enormous difference there

parisons,

at

supplant the very troublesome equipments

to

A

great advance.

well

could be at the surface.

heretofore used in deep well pumping,

repair

pump was

the

in

some such form as used

the vertical shaft type in

When

lift in its suction.

appreciated the vertical shaft type of

designed so that the

On

pump works

centrifugal

not placed far above the water level,

is

it

or in other words, when there
this fact

for hours at

no attendant and

is

visited only occasionally for an oiling of the

bearings and a general inspection.
efficiently

during operation.

pumps must operate

a pump house where there

where they are

most

certainly of-

A

property.
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water pumping by

city

required

attention

little

cases motor-driven

time in

a

for

own

in his

of population, which

because of the small number of mov-

stations,

and the

pump

centrifugal

fers some important advantages

O R L D

A\'

in th:

good thing for the industry when
to

comparing notes

in

shows each manager where improvement

this
is

way,

possible

densed

summary

observed

in

is

siation investments.

The author

lin:uui,\l

building

piling

up of

iimdamcnlal

(if

iiKinuiiK-iitrd

prinii|ile

The

of

fixe<l

evidently belongs to that suc-

which teaches that

at

is

llie

carry the peak luad only.

v.iriaiu'c
.il

a

wilh the
]ii.iiil

at

lowest cost, fixed charges

Mr. Scott's paper

revenue possible from

machinery and distribution syslrm

new and have been

at

inveshnnu

(he

principal points m.ulc in

the inveslmeiit in machinery
lo

charges

fixing

late to (il)taining the greatest
pl.iiit

must he

returns from central

magniliccntly expensive power pl.inls and the

which customers can be served
included.

is

an excellent con-

of the fundamental principles which

order to secure good

cessful school of centr;il station niaiiagemenl
the

Chicago, which

.iiid

to

(lie

re-

power

kiipuiK <li)wn

and distribution system necessary

These

slated in various

principles arc not

ways many

at

nil

times, but they

have been so freqiicnlly overlooked by engineers possesscil of a
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j,

desire to rip out everything that

old and install the newest

is

and most expensive machinery, that

No

has reiterated them.

who

one

is

well that Mr. Scott

December peaks only and which
can

year,

vestment for

this

tlie

November ana

not needed the rest of tne

appreciate the necessity of keeping the

to

fail

is

on

has ever figured

charges on apparatus necessary to carry the

fi.xed

The

it

peak of machinery

at the lowest possible point.

question of operating cost hardly enters at

completely overshadowed by the

in-

charges.

fi.xed

as

all,

is

it

so

machinery

If

219

some of the advertisements which

are turned loose upon the

do "fancy

to

up

some

in

quarters.

not keep too closely in touch with what

a constant temptation to him to advertise new applications

is

of electricity without regard to their commercial value to his

company or

amount of business

the

ated of advertising things which the

to use

real estate

is

some

of course,

are,

cases

floor space in proportion to its capacity for carrying

Outside of large

the winter peak only.

however,

cities,

this con-

company

to supply.

To

we have

take a few concrete examples,

mind one

in

The

position taken by
its

for

It

new

its

This

Mr. Scott that

a station should ordi-

older and less economical apparatus for carrying

peak loads and

most economical apparatus obtainable

install the

units to carry the 24-hour load,

thoroughly sound.

is

the natural course of evolution of any central station.

is

often modified by the necessity of changing from

is

one

system of distribution to another, or of getting more station cap-

amount of

acity on a given

industry

down

settling

is

real estate

more

to

;

but as the central station

established practice as to gen-

eration of current, this natural course of evolution will probably
prevail

more and more.

out by Mr. Scott
will give the

is

Another important principle brought

gross revenue and the

The

per kilowatt of station capacity.
load

is

more under

which

that of seeking a character of load

maximum
its

control than

is

maximum

output

character of a station's

commonly

thought.

His

statement that the greater portion of the business of progressive
central
to

it,

station

companies

but that which

campaign,

is

is

not that which comes naturally

is

sought by solicitation and an aggressive

well established by comparing the gross revenue

per capita of population served by central

which are reaching out for business
which take only what

"Convenient

.\ppliances" columns a portable wall bracket which,

upon inquiry

in

Mr.

Scott's brief paper,

phasizing in the

if

mind fundamental

together,

all

by taking the time

only for the purpose of emprinciples

where

company

for

months advertised

make

a certain

it,

know anything

at

buy an

to

In another case a

could be obtained.

it

had been going on

and was asked

for

company's

office

at first 25 per cent

more

at last drifted into the

electric iron

certain

flatirons of a

electric

.\fter this

price,

some time a customer

than the advertised price, thus painfully revealing the fact that
the supply department did not
letin

was publishing;

know what

vacuum

the

published

bulletin

handsome

illustrated

in the article to indicate

how

would be

it

articles

and

cost

its

size,

The same

only suited to hotels and large buildings.

many

large

available for small residences, where-

as as a matter of fact, on account of

true in regard to

how

The impression was

small the apparatus was made.

created that

on

article

carpet cleaning system with electric motor drive,

and yet there was nothing
or

a

and therefore

results,

In another case a central

certainly should have been changed.
station

the company's bul-

that the advertisement of the iron in the

was evidently not producing

bulletin

it

was

thing

which have appeared on

is

electric

refrigeration in central station publications.

which have been

heretofore understood but not always acted upon.

we

.\gain,

and companies

Taken

profit

or

about

companies

station

actively,

drifts in to them.

almost any central station manager can
to read

central

its

which for m.onths showed

station bulletin

nor did any of the company's clerks seem to

narily keep

be cre-

not prepared

is

by a customer, could not be found at the company's salesrooms,

not often found.

is

may

again, a bad impression

very valuable and a company cannot afford

up the space to antiquated apparatus taking up a large

to give

amount of
dition

There

it.

Then

community.

from such sources

possible

and costing half as much as the cheapest now obtainable,

where

actually going on in

is

the operating and commercial departments of his company. It

in his

might be policy

are trying

we imagine there would be quite a shaking
The central station advertising man can-

stunts,"

for this kind of load could be installed having half the efficiency
it

who

public by the W'riters of their advertising copy

some of our most expensive

find in

central station

publications a ^reat dearth of practical information

common and

vantages of both the
electricity

the

uncommon

on the ad-

applications of

which are available to every central station

men preparing

tical

the

user.

If

the publications were well versed in the prac-

advantages of these appliances and thoroughly familiar

with them by experience, they would not need to pad them out

with far-fetched references to electricity and to other matters

Advertising the Impracticable.

We

have pointed out that

it

company or any other concern
by injudicious advertising.

vertising, or bulletins, turns

ing copy to one
is

who

has

having nothing to do with

easy for a central station

for that matter, to waste

Frequently the trouble

manager, after having signed up

things he

is

is

money

that the

a good-sized contract for ad-

over the preparation of advertis-

little

idea of the real merits of the

trying to advertise and

nition as an advertisement writer

is

whose only claim
that he

was

at

to recog-

some period

sider that a possible

electricity.

customer

It

is

a mistake to con-

will not be interested in simple

concrete statements of the advantages of electrical appliances

used
tive

in

home,

way.

office

or factory

read glittering generalities.
matter,

if

they are set forth in an attrac-

The average man or woman

those

central stations

who

are

will

spare no time to

In brief, to get at the root of the

soliciting

or writing advertising for

must be thoroughly familiar with what they are
If they

writing about.

have not had the practical experience

who have

of his existence connected with a newspaper or publishing house.

themselves, they must talk with those

This lack of insight into the

real, essential, practical advantage."!

thoroughly saturated with the subject in hand.

of the things advertised

painfully evident in

this

advertising.

If the

is

presidents and managers of

all

classes of

some of our

true of the

officers

and

home

uses of electricity.

solicitors arc not enterprising

larger central station enterprises would stop to consider from

more common

a common-sense point of view the probable income value of

is

If

until they are

Especially

enough

applications of electricity in their

useless to expect

much

is

central station
to use all the

own home,

progress with customers generally.

it

ELECTRICAL WORLD
Annual Convention

men's Association.

XLIX, No.

5.

Technical Graduates and Central Stations.

the Electrical Sales-

of

Vol.

Below we

print a number of comments on the very interestby Prof. Geo. D. Shepardson, entitled 'Technical
Graduates and Central Stations," which appeared in the first
issue of the year.
As expressing the opinions of both central

ing article

The
in

Electrical Salesmen's Association held

Chicago Januan'

24.

The meeting

annual meeting

its

for the transaction of busi-

was called to order at 2 p.m. at the Grand Pacific Hotel,
with President Vincent Gray in the chair.
Secretary George
H. Erich read the minutes of the last meeting and gave the
treasurer's report. Mr. E. W. Kearns, chairman of the auditing
ness

committee,

reported that

the

treasurer's

men and professors of electrical engineering, who naturview the'subject from widely different standpoints, the discussion forms an interesting and valuable contribution to a
matter of timely importance.
station
ally

had been

statement

found to be correct.

The
sulted

named gentlemen being

following

the

in

I

was then proceeded with and

of officers

election

for

elected

Mr. Francis
RajTnond, secretary, and Mr. Arthur Jones, treasurer. A committee on revision of the constitution and by-laws was appointed
consisting of Messrs. J. R. Cravath, C. A. S. Howlett and J.
the year 1907

Mr.

re-

:

C. A. S. Hewlett, president

and C. L. Etheridge.
Mr. J. R. Crouse. representing the Co-operative Electrical Development Association, spoke on the importance of having the
interest and aid of the electrical salesmen in furthering the

new

movement

to interest central stations in pushing harder for

business.

In the evening at 6.30 the mem1)ers convened again

a numl'/er of guests in the Bordeau.x

Pacific Hotel for dinner.

was spent

ing

room

of the

Grand

After dinner a very instructive evenPresident Howlett introduced

discussion.

in

Mr. Thomas G. Gricr, who, the chairman said, had been preparing this address for fifteen years, and, therefore, it should
be of interest.
It certainly proved to be. and Mr. Grier was
requested to reduce his remarks to writing later for general
circulation to the

members who were not fortunate enough

to

be present.
.\n interesting discussion

was then opened on the

relative im-

portance of the house and the salesman in selling goods.
was taken part in by a number of electrical men. Messrs.

This

M.

C

Cotabish, George Searing, Fisher, of Boston, and Vincent Gray.

A

most eloquent address championing the salesmen's side of

the question was given by Mr. R. P. Evans, of the Moneyweight
Scale Company, who is instructor of the salesmen for that

company.

It is the natural inclination of the

The

new year with

association starts in the

and well-acquainted corps of

a very efficient,

officers,

and should

The

majority of

men

central station

to be pro-

commercially

could be considered a merchant. The engineers and others eitin operating these companies practically do not manu-

gaged

make up this plant or equipthey merely combine these and arrange them in the most

facture any of the parts that go to

ment

;

form so as to deliver the product to the consumer.
Looking at the situation from a young graduate's standpoint,
there are few places in which he can immediately enter the field
and his individuality be appreciated. Here again it is a comparison to a large general store. No technical graduate would
consider for a moment assuming the management of a large
department store, and he would readily realize that before he
could successfully manage such a business he would have to
devote some time in each department. To the average mind this
would appear as drudgery, but it is this kind of drudgery that
lays a foundation for permanent success. I believe the number
attractive

of technical graduates entering the services of central stations

largely on the increase, principally due to the increased size

of these companies

which

offer rapid

advancement and a greater

work than could be had with smaller companies.
The training received in the work of larger companies is especially valuable, as it enables the young technical graduate to
obtain positions of more importance in smaller companies where
lie can give free rein to his individuality and ability.
The young
engineer, I believe, realizes more quickly in operating companies
variety of

the responsibility of his position in

life,

as frequently early in

placed in charge of some
carelessness or neglect may cause

his career

with this company he

apparatus

which through

is

serious financial loss as well as interference with the business
of the company.
It is only natural (hat the largest percentage of technical
graduates desire to enter the service of the larger manufactur-

ing or engineering companies for the reasons previously stated,

although

I

feel

confident those

who

ating companies and devote the
will

enthusiastic

most of Prof. Shepardson's arguments
only objection is that lie has not gone

ducers and not merchants.

is

v.ith

my

far enough.

;

Robert Grouse.
A committee on co-operation to consider and further the
aims of the Co-operative Elettrical Development Association
among the salesmen was appointed, consisting of Messrs. J.
Robert Crouse, Francis Raymond and J. S. Corby. A general
advancement committee was appointed consisting of Messrs.
F.. W. Kearns, C. A. S. Howlett, F. L. Perry, J. R. Cravath and
H. S. Green. The finance committee consists of Messrs. Vincent Gray, Arthur Jones and Thomas G. Grier.
The auditing
committee consists of Messrs. E. \V. Kearns, George H. Erich

entirely agree with

and conclusions and

make more permanent

PllII,AnKI,P]II.\

enter the employ of oper-

same

attention to their

work

progress.

lU.KCTUIC C0MP.\NY.

W.

C. L. Eglim.

Philadelphia. Pa.

<crlainly ')ccupy an important place that has as heretofore not

been

filled

by any organization.

body of

dignified professional

ing

engineering

national

the

to

It

is

the aim to

electrical

professional

now under way whereby meetings

Plans arc

this a

organizations.

will

be held in
are

more frequently than once a year and means
whereby some of the best papers and discussions

various citie*
providefl

make

salesmen, correspond-

be printed and

circulatc-fl

more

among

will

routine of central station work, small remuncralion. slow ad-

the rneniU-rs so thai nu-uibers

vancement and lack of apprcrialion of true worth in the central
'Iliese views
station field and greater opporlunitics elsewhere.
set forth by I'rnf. Shepardson are out of liarinf>ny with what I
have observed of the experience of the men graduating from

annual duos than has been
and by-laws will be
revised and provision will probably be m.idc for the holding of
section meetings in various cities.
It is not by any means a
salesmen's "union," as, some manufacturers havt' seemed to
have feared, but has fur its object the education and mutual inwill obtain

obtained

in

struction of

the

its

in return

members, so

in

their profession

if

carried

which
able to

mil.

as

J!'

constitution

may become better skilled
The plans now under way,

that they

salesmen.

overcome the inherent

will

th'

for their

The

past.

difficulties

under

has labored in the past year in not bring
for more frequent meetings, and of having

11

:

funds to circulate the proceedings of
even had «ucli nu'ctings liecn held
insufficient

I regret that I nnist disagree with Prof. Shepardson's main
premises and conclusions. Prof. Shepardson seems to base his
article largely upon the assumed premise that few technical
graduates become connected with central station companies and
be offers reasons for this which include an asserted nionotonous

its

meetings,

the electrical engineering course of the University of Wisconsin.

Between
from the

15

and 20 per cent of

clcctric.it

all

the

men who have graduated

engineering course of the University of Wis-

consin are in the employ of electric lighting, gas lightiug, elecSuch
tric power tr.insmissinn nr cleclric railway companies.

companies also employ a considerable number of grachiates from
our mechanical and civil enginpering cour.scs.
In consideration of the fact that the graduates from our electrical engineering course, besides going into the employment of such coinpaiiics as stated, go into the employ of tu.inufailnrliig mm-
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and construction work, there are always excellent
for fresh technical graduates, and if these men
after gaining experience show executive ability and a faculty
for organization, their advancement with the company is assured.
My experience has seemed to show that the reasons why so
few graduates begin their career in the operating departments

panics, construction companies, consulting engineers, telephone

gineering

companies, the signal departments of steam railroads, and other

opportunities

it has seemed
and 20 per cent of the men graduating

to

like industrial concerns,

me

that between

15

as large a proportion

is

as the central station people can reasonably expect to obtain.
I have included the gas lighting companies in the foregoing

enumeration of station operating concerns because so many
public service companies nowadays own both electric lighting
and gas lighting plants and operate them in harmony. The
graduates from the engineering courses often go into the employ
of such companies and work through the manufacturing depart-

ments of both branches of the business, as a part of the process
of fitting themselves to ultimately become general superintendents or general managers.
The graduates of the University of Wisconsin who have entered and remained in the employ of the electric operating companies have apparently found the field attractive and the em-

The advance-

ployers satisfactorily appreciative of real worth.

ment

of these

men

has appeared to

me

to be as rapid as will be

any branch, and in fact it has seemed to me that the
promotion has at times been rapid enough to risk spoiling
some of the men. As a rule, the graduates to whom I refer
have gone into the employ of the larger city companies, but
some of them have gone into the employ of the smaller companies or have ultimately become general managers or owners
of such companies after having had experience in the employ
found

in

rate of

of one of the larger city companies.
I also must disagree with Prof. Shepardson
that the "designer

when he urges

and factory superintendent" are of greater

importance than the "sales engineer." The really valuable man
the one who possesses and can use the qualifications of both.
It is not very difficult to develop a man for chief operating engineer of a small central station who will utilize all the operatThe
ing economies which can be advantageously introduced.
engineer who is difficult to produce is the man who combines
such characteristics with the gumption and attainments which
is

company and
them in such a way as to satisfy the customers and
the same time make a -profit for the company. According to
enable him to meet the customers of his

will

deal with
at

my

experience, the technical college graduates

seem

who

combined

to be capable of developing such

possess or

qualifications

are:

a position where it is necessary
work seven days in the week, and where the opportunity for
original work seems limited; and second, because the employer
does not desire to employ and train a man, who, after a few
months of service, will outgrow his position and resign as soon
First, a reluctance to accept

to

as he has acquired a sufficient

knowledge of the local system
For station operating

and his surroundings to become valuable.

trained and disciplined in orgJinizations like the
United States Na\^, and educated in the correspondence or
night schools, are much more reliable in the routine work and

men

positions

capable of handling emergencies which

may

arise.

In general,

companies fully realize the value of technical
graduates, and offer to such capable men as have had experience
for
in the design and construction of plants the best opportunity
positions.
lucrative
permanent
advancement to
W. F. Wells.
Edison Electric Illuminating Company,
central

station

Brooklyn, N. Y.

Young men, graduating from technical schools, are attracted
most toward construction, next toward manufacturing and least
toward operation. The opportunities which present themselves
and
to these beginners are most numerous in manufacturing
As a result of the combination
least numerous in operation.
of these two conditions, the manufacturing field drawls most
largely upon the supply of technicalli'-trained young men. This
A manufacturing establishment is an
is a desirable situation.
enlargement of the shops and laboratories in which elementary
have been taught. Here the means employed in adapting the principles to commercial demands become evident to the

principles

observing apprentice.
characteristics of

He

acquires familiarity with the actual
This training pre-

modern types of machines.

him to later adapt^and apply the machines and other deWhen his
vices to the requirements of engineering practice.
work lies in the central station he is able to utilize the capabilipares

of the machines efficiently,

he knows

if

how

they are con-

are earnestly sought after and highly prized by the central sta-

ties

tion companies, and they are given ample opportunities for ad-

structed

vancement in proportion to the capacity they exhibit.
I will add that it seems to me that the engineering schools
of university grade should bend their every effort to producing

ation involves the solution of maiiy interesting problems.

men
to

As

with these high-grade qualities.

produce a

man who

aforesaid,

it

is

easy

can serve as an operating engineer (espe-

cially of a small station)

when he

is

under the direction of an

able general superintendent or general manager, but

it

is

very

and under what conditions they give the best results.
As Prof. Shepardson points out, modern central station oper-

needs a cool head, good judgment, diplomacy and thoroughmake central station work profitable. The matter of
remuneration will take care of itself, for, as a man shows himself

He

ness to

and executive

to be possessed of

such a way that he may be equally
able within a few years after his graduation to operate a station

paid for his work.

or manage the affairs of the corporation.

around men.

difficult

develop the

to

powers of

a

young man

self-reliance,

initiative

in

Drc.M.n C. Jackson.

Miidisnn, Wis.

good business
In

my

characteristics he will be well

opinion, the best results of a tech-

nical education are in the direction of

Such are needed

making

in central

<lo

not agree with Prof. Shepardson that a low standard of

renumcration

is

the reason

why more

not engage in central station work, and

technical

will

manufacturing companies at their factories at low
wage!;, and then "on the road," accept positions with the operating ciimpanies whose plant they have installed, because of the
decreased cost of living, the greater satisfaction of having a
permanent home and the greater opportunity for further permanent advancement. Men with such experience are usually
more capable of occupying the best positions in the operating
companies than men locally trained, as they have a more accurate knowledge of the design and construction of the apparatus,
and their road experience has developed their faculty of initiation and made tlicm self-reliant.
Where the central station companies are doing their own enthe

work

as well

Henry H.

Xorris.

nhaca, N. V.

graduates do

many young men

bear nic out that this reason is often more apparent than real.
A large number of graduates, after spending three to five years
with

the students all

station

as elsewhere.

Cornell University,
I

The

technically-trained engineer should find these to his liking, especially if he has sound business sense in addition to his theory.

Prof. Shepardson's article shows very clearly the benefits to
both the technical graduate and the central station in their work
together.

From

the

standpoint of the central

more and more necessary

that

it

station,

it

is

have technical men

touch with every branch of the business.

As

the selling line are getting closer together,

it

becoming
in

close

the cost line and
is

desirable that

each feature of operation be closely watched by some one thoroughly educated in the work. With a man possessing a technicil education, it is often possible for him to see and adopt new

methods or wrinkles, that are

slight in themselves, but in the

A

man with a
,\ggregatc are of vast benefit to his company.
technical education can be readily shifted from one branch of the
work
tions.

to

another and can easily adapt himself to the now condi-
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believe that central stations to-day are fully alive to the re-

I

may

that

sults

Most

plants have

man

one technical

work

be secured through the use of technical men.

men

to

the mistake of depending entirely on

made

leaving the balance of the

in their operations,

of practical experience only.

much

denC3' to retard

This has had a ten-

of the progress that might otherwise have

been made had more technical knowledge been exerted in every
branch of the business.
Success in central-station work depends on results secured, and the technical man has the same
opportunity to show his worth as the commercial man. In the
long run, the technical man is bound to finish first, as he will
have a general knowledge of all branches of the business and
is in touch with all parts of it, while with the commercial man

work must

his

There

largely be of a special nature.

a big field for the

is

young

man

technical

going

in

into central-station work. The opportunities to-day are greater
than ever, and with perseverance, activity and resourcefulness,
he is bound to come to the top and in time direct the efforts of

workers who have not had his training.
Denver G.^s & Electric Company,
Fr.\xk W. Frce.\uff.
Denver, Col.

The fact that the majority of young technical graduates enter,
or seek to enter, the strictly professional branches of engineering work is probably a natural consequence of the training
whose object has been to develop an investigative frame of
mind. There is a certain fascination in following and partici-

new

projects that involve the application of scientific

and

principles,

this in spite of the fact that the

remuneration

is

practice

station

men

the

at

present time.

5.

Technically-

needed if development is to go on. It will
possibly require some time to effect a mutual understanding of
tlie benefits to be derived from a closer relationship between
central station owners and trained engineers, for the one must
learn that it will pay, and the other that it is worth his while.
If these direct reasons should fail, however, the adjustment
will come through the simple economic consideration that the
trained

are

increasingly large

number

of technical graduates must find

new

of usefulness.

fields

Washington University,

A. S. Lancsdorf.

St. Louis, .1/0.
I
have read with much interest the article on "Technical
Graduates and Central Stations," by Prof. Geo. D. Shepardson,
and think it a most excellent contribution to the subject, and
very timely from the fact that the public is demanding better

service, while the central stations are

assuming greater responpower work. It seems
to me, to make a central station successful, especially from a
financial standpoint, the best engineering ideas and methods
must be used, and to do this successfully it certainly requires
a technical man who has had training in both the electrical and
mechanical engineering departments. I cannot, however, agree
with Prof. Shepardson that syndicate ownership of public utilities is broadening the field for our young engineers.
Syndicate
ownership means a reduction of expenses in both the operating
account and fixed charges, and while it is true the chief officers
and engineers of the large syndicates are paid large salaries, I
the field of electric light and

sibilities in

his fellow

pating in

of central

XLIX, No.

Vol.

apt to be considerably less than that received by even mediocre

think

is

also true that the engineering skill as well as respon-

artisans.

sibility of

operating departments in the different companies of

Hut. however praiseworthy the scientific spirit prr sc, the fact
remains that engineering proper is essentially a commercial
proposition, whose ultimate object is "to do for one dollar what
any fool can do for two." The large manufacturing and contracting firms whose product is dependent upon the services of
engineering graduates do not employ these men because of philanthropic motives or fanciful theories, but because it pays; they
have found that the technical training develops the type of

mind necessary
That so few

part be due to the

in

men go

fact that

from

the benefits to be derived
a contemptuous

to

into central station

the
their

it

reason can be overcome

first

case of the manufacturers

young graduate

quires the

in

work may

owners do not appreciate
employment, and in part

work by

disregard of such

themselves, on the ground that

The

which the syndicates may be composed,

the graduates

too largely commercial.

is

time, just as

and contractors.

was

in

the

The second

re-

it

to recognize that there

is

just as large

a field for scientific melhr)d in ordinary Inisincis

;l^

in the niori-

is

Surely, the central station

is

no exception,

for

it

is

a business

And it ig for precisely this kind of work that the
technical man has been found to be fitted by virtue of a ^ysfcmatic training.
One of the best friends of the writer is a
man who, shortly after his graduation from an engineering

of details.

entered a manufacturing business that invr)lves

little

or

nothing of strictly technical designing; in many years he probably never had occision to look through a transit, or apply
Ohm's law, or integrate an e<|uation yet ho himself declares
;

Ihat

his

success

ii

due

the mental

to

(raining he received al

A gentleman who is a deep student of
me that it is humiliating to consider

improvements and advances that are due

The curve
is

in

character,

and the sharp

fortuitous or

for

yoimg engineers much

less

attractive

it

Company,

Geo. S. Car.son.

lou'a City. In.

on "Technical Graduates and Central Stations,"
Shepardson, in your first issue of the year is very
opportune. The conquest of the central station business by tlie
technical graduate which is now going on cannot but interest all
who are connected with the electrical industry. It appears that
in the appreciation of the output of the engineering schools the
central stations are just now going through the same transition
period that the manufacturing concerns passed through a number of years ago. In this matter the larger stations are naturliy

article

Prof.

advance of the smaller.

ally in

who

lliroughout

has occasion to

the

coimlry. often

where the methods
would,

miliar,

if

of such a man.
I

visit

ihe smaller central stations

has ojiportunity

note

to

with which the technical graduate

.ipplied.

in

fa-

the additional expense

more than save

Three particulars

cases
is

which

this

is

especially

rue arc the handling of the boilers, the keeping of records of

operation and the maintaining of the proper degree of accuracy
in

Ihe customers' meters.

Ohio State University,

1".

C Cm hwki.i.

Columbus, Ohio.

One answer
in yoiir

lo the timely (|ue^|ion asked by Prof.

current issue,

"Why

Shepardson

are so few technical graduates con-

nected with central stations?"

may

be that

it

is

easy for the pro-

rise

arridenlal

rising

may

type

of

manufacturing companies

men, and so

tions of the big

the nilmber of radical

haust the supply. It may be Ihat a neighboring central station
open to graduating students does not offer an .illraclive field,
and that Ihe student is thereby more strongly drawn toward
Posthe mamifaeturing or conslruclion work so freely offered.

lo

cranks

.ind lunatics,

more or

less

sharply to a

be due, as above indicated, lo

circumstances.

Hut it requires a far
greater expenditure of mental

mind, and a
activity to make advances when the slowly rising pari of the
curve has been reached, and this is undonbledly the condition
higher

field

otherwise should be.
lowA City Electric Light

man

affairs

history once remarked

of progress of almost every kind of hMm.in activity

asymptotic

limit,

the

This condition of

fessor in charge of our electrical courses to lionor the requisi-

rollcge.

lo

make

will

.\nyonc

he economical adniinislrations of any commercial undertaking requires close attention to details— the elimination of
sources of waste and the improvement of possibilities of growth.

scliool,

used to carry out their instructions.

than

technical lines.
'I

assumed by the heads

is

of the parent corporation, and consequently a low salaried

The

for progress.

technical

it

sibly

for

e.\-

the prf)fcssor has nol cultivated the acquainlanee of Ihe

rrntr.il

sljilion

m.inagcrs sufficiently to

know

the great

op|)or-

work, or has iml impressed said managers with
the value of the instruction imparled as preparing students ade-

tunities in this

quately for

it.

Sometimes

the

manager who

Iftis

tried a tech-
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nical graduate finds him too ingenious or short-sighted in his
schemes for economy, as in changing the number of machines in
parallel so often as to annoy customers by the accompanying
flicker of lamps, assuming the change to be unskillfuUy made.
The fact is, it seems to me, that centra! station managers are
now learning that the properly-trained graduate is valuable
to them, and will make the positions more and more attractive,

when they

realize the great possibilities of obtaining not only

technically-trained, but loyal

men

;

for

I

believe that the educa-

makes the graduate more zealous in conserving his employers' interests than the average man.
It has seemed to me that our technical laboratories are much
better prepared to demonstrate and give practice in parallehng
of alternators and in illustrating line losses for example, than
to design and build apparatus, that as a rule will not equal what
To-day our laboratory switchboards are decan be bought.
tion of the engineer

much

signed quite as

:;

:

;

for the actual operation of

machines

in

Niagara Power for Canada.
The

subject of the

delivery

of electrical

energj-

from the

Canadian Niagara plants into the United States has been taken
up by the Canadian section of the International Waterways
Commission, which has reported on the subject. Referring to
the applications

made

to Secretary Taft,

it

says these cover the

proposed export into the United States of power as follows
Ontario Power Company, 90,000 hp Canadian Niagara Power
Company. 125,000 hp Electrical Development Company, 62,000
horse-power.
Final action has not as yet been taken, but in the meantime
it has been recommended by the American section that permits
Ontario Power Company. 60,000 hp
be granted as follows:
;

;

Canadian Niagara Power Company, 60,000 hp Electrical Development Company, 37.500 hp International Railway Company,
;

;

The

2.500 hp.

report says

chronizing experiments to determine, for instance, the safe
operative phase difference for a given pair of machines, than in

"In the opinion of your commission, if any treaty be had with
relation to use of these waters, the proportions recommended
and agreed upon by the joint commission should be adhered to.
The Ontario Power Company, through its ally, the Niagara,
Lockport & Ontario Company, has built transmission lines in
New Y'ork State, in duplicate and in branches, throughout a

the designing of a generator never to be built.

territory

series

or parallel, and

power transmission, as

for the representation of long-distance
for the taking of characteristic curves,

or the determination of

men

Prof.

wave form by

more enjoyment

lind

in the

Young

oscillograph.

carrying out of elaborate syn-

Shepardson"s paper suggests the advisability of inter-

in our laboratory facilities, in getting them
problems for solution to the colleges, with the
double purpose of providing experiments of vital interest and
of preparing our students for operating work. There is a fascination in acquiring facility in proper synchronizing similar to
the skillful handling of a tiller or the steering wheel of an automobile.
The path to the manager's chair is just as direct
through the operating of large switchboards as it is through the
In operating the
drafting room of a manufacturing concern.
young graduate will quickly learn that efficiency and economy
are dearly purchased if reliability be sacrificed, a truth that
must be accepted by the graduate before he can become an

men

esting station

to bring their

engineer.

Morg.\n Brooks.

University of Illinois.

.

L'rba>ta.

111.

150 miles long and 20 miles wide, at an expense of
upwards of $4,000,000. and for several months has been delivering power at the extreme end of the line. This company has
not so far made any serious effort to supply the Ontario market

with power.

Development Company, which is more parCanadian corporation, has built a transmission line
They have qualified themselves to proto the City of Toronto.
duce about 50.000 hp in the immediate future. This company
is making strenuous efforts to secure immediate permission to
export to tlie United States power to the extent of 53,000 horse-

"The

Electrical

ticularly a

power.
"In view of these conditions, and of the special advantages
which will be created by a treaty arrangement, your commission
would respectfully reiterate the views which they expressed in
their report of the 25th of .\pril. 1906. that your government,
while fully recognizing the rights of these corporations, should
so control the export of

power from Canada

as to protect public

interests.

Street Railways of the

Empire

State.

"Your commission are

of opinion that

when each

of the

com-

agreement with the Park Commissioners, stipulated that they would, 'whenever required, from the electricity
or pneumatic power, generated under this agreement, supply
the same in Canada (to the extent of any quantity not less
than one-hall the quantity generated), at prices not to exceed
the prices charged to cities, towns and consumers in the United

panies, in their

The New York
report

gives

State.

The

liabilities,

data

State
as

to

Railroad

miles.

annual

its

assets of the street surface roads are $773.854.039.74

The

Horse

past year.

in

railway systems of the

$761,814,611.67; gross earnings, $78,819,304.09;

ating expenses, $43,501,438.27.
2,157,847.

Commission

the electric

increase

oper-

miles of road operated are

mileage during the year was 60
from 3,643 in 1905 to 3,390 for the
operation, 15,837, of which 4,869 are

in

cars dropped

Total cars in

eciuipped with

The

power brakes.

The companies employ

43.285 persons, and paid salaries and
wages amounting to $28,882,153.60. The percentage of dividends to capital stock was 5.05. The total passengers were

^913-433.019; transfers. 378,415,828;

tons of freight,

1.603,182.

was 129,040. The passengers carried in Manhattan and the Bronx were 630,297,i5i,' an averThe Manhattan Railway carried
age of 1,726,841 per day.
257,796.754 passengers and the subway 137,919,632 during the
year.
In Brooklyn the total was 492,659,270, an average of
In

1899 the freight tonnage

1,349,751
all
it

per day.

street surface

The percentage

of operating expenses

roads to gross earnings was 55.19;

was 60.57.
During the year 317 were

in

of

1897

and 2,014 injured on street
surface roads, as against 240 killed and 929 injured in the
previous year. The increase in injured was mostly in Greater
New York. Sixty-three of these killed were passengers and
twenty-eight employes.
Last year there were 30 passengers
Of the killed passengers, 45 were
and 29 employes killed.
The injured included
caused by getting off cars in motion.
1,037 passengers and loi employes.
killed

States, at similar distances

from the Falls of Niagara, for equal

.imounts of power, and for simiFar uses,' they do not comply
with the conditions of their agreement unless and until they
have severally or jointly built transmission lines in Canada to

an equal extent as

in the

"Your commission

is

United

States.

of opinion that

it

was of

the spirit of

agreement, if not the letter, that the companies should
themselves reach out to and supply the Canadian public, and
that it is not a fair interpretation of the agreement that Canadian
consumers should be expected to build transmission lines to
Niagara Falls as a condition of receiving any benefit from this
the

public utility.

"Irrespective

of any

agreement,

private

corporations

using

the natural resources of Canada, should, in the opinion of your
commission, be compelled to operate the same so as to afford

adequate service in the first place to the Canadian public, and
export of power at Niagara should only be allowed to the extent of the surplus after the Canadian market has been fully
supplied under reasonable conditions and a fair price."
On the strength of these recommendations that Mr. Aylcs-

worth has iiUroiluccd his bill into the Commons to limit or
forbid the export of power from Canada into the States. This
measure would seriously imperil, it seems, a large investment
already ninde
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Substitution of

Motor

the Electric

for the

Steam Locomotive.

the power factor

At

the January meeting of the American Institute of ElecEngineers Messrs. L. B. Stilhvell and H. St. Clair Putnam
presented a valuable paper dealing with the very live and timely
topic of the substitution of the electric motor for the steam
trical

locomotive. The paper contained a considerable collection of
data gathered from the operation of various interurban electric
lines, the elevated

New York

railways in

City and the Valtellina

It is

motor

at

just as

is

good and the commutation equally

not a question whether the 25-cycle motor will do

The

the work.

increased output that can be obtained from a

frequency

the lower

is

of advantage in allowing a

number of motors to be used under a given locomotive.
The single-phase series motor can operate both on 25 and 15
cycles at practically the same speed.
The iS-cycle motor if
smaller

well designed will operate on 25 cycles fairly well at slightly
motor equipment normally designed for
reduced capacity.

A

These data were compared with results with
steam locomotives compiled from the reports of the commission.
On the basis of the above comparison it was shown that the total
cost of operation by electricity would be 82 per cent of that by
steam locomotives. The comparison dealt with the maintenance
of way and structures, maintenance of equipment, conducting
transportation and general expenses; no financial value was
placed on the factors which tend to increase earning power with

25 cycles will operate excellently on either frequency

electric traction.

space as possible.

three-phase

The

line.

authors stated that the engineers constituting the

bership of the Institute

owe

it

mem-

to themselves, as well as to their

use every effort without prejudice and vifithout fad,

clients, to

waste by opposing the introduction of apparatus
which, from its limitations, cannot solve the general problem
of railway electrification, and they should use their united influence to fix proper standards as rapidly as this establishment
maj' be consistent with progress.
Specifically it would seem
feasible and eminently wise to agree upon standards of practice
in respect to the following:
a. Location of third rail.
b. Location of overhead conductor used with single-phase alternating-current system,
c. Frequency of alternating-current traction systems. It is equally desirable, but probably less easy, to
agree upon a standard system of multiple-unit control for train
operation.
After discussing the recognized advantages of continuing the use of the present standard frequency of 25 cycles,
the overbalancing advantages of 15 cycles for railway motors
to prevent

were outlined. In the case of multiple-unit equipment of passenger cars where locomotives are dispensed with and motors
carried upon the car trucks, it is very important that the dimension of motors be reduced to a minimum.
The difference between the dimensions of a is-cycle and a 2S-_cycle motor may
easily be the controlling consideration compelling the adoption

of the four-motor equipment.

In the application of single-phase

5-

motor.

15-cycle

as good.

XLIX, No.

Thus a loo-hp. 25-cycle motor becomes a 125The motor in itself is equally efficient;

a certain motor.
hp,

Vol.

if

15-cycle

transformers are provideQ.
J. Arnold did not agree entirely with the authors of
paper that railway equipment should be standardized at
once and thereby shut out the prospect of developing something
He
that may prove better than anything in use at present.
stated his belief that 15 cycles will be adopted finally on account

Mr. B.

the

much motor capacity in a limited
The weight of the equipment is practically

of the necessity of getting as

the same, whether 25 or 15 cycles are used.

A

frequency of 15

cycles requires an increase in the size of the transformer, but

reduces the size of the motor and the total weight
but

it

provides additional power at the drivers.

is

the same,

Some form

of

high potential overhead conductor will be the final solution of
the railway problem. The legislation of this country will come
to a point where the use of the third rail will not be permitted,
especially in exposed places.

Mr. W. B. Potter
the authors for a

heartily endorsed the

more

recommendations of

perfect standardization of the systems

and apparatus for railway work. There is no doubt that the
rest of the equipment must be subordinated to the motor, which
is limited by the space between the wheels, the car body and
clearance over the track. It is possible to build a motor having
good commutation for 25 cycles, and such a motor will weigh
perhaps 25 per cent more than a corresponding direct-current
machine. With 15 cycles and the same degree of commutation
the motor will probably w^eigh only 10 "or 15 per cent more
than the direct-current machine. The efficiency and the power
factor will be practically the same for 25 and IS cycles. A long
series of tests showed that the tractive effort of a is-cycle motor
is from 70 to 80 per cent that of the corresponding direct-current motor, while the 25-cycle motor has a tractive effort from
80 to 90 per cent as large. When the direct-current motor slips

commutating motors to locomotives in general railway service,
the minimizing of motor dimensions is perhaps still more important, although in this instance the limitations imposed by the
space available are less obvious. There can be no question of
the superiority of the 15-cycle motor in respect to the very important features of commutation, efficiency and power factor.
The discussion was opened by Mr. Frank J. Spraguc, who remarked that the statistical information given by the authors
was based almost entirely on direct-current operation, yet they

the wheel rotates rapidly and the torque falls off immediately

plead

been

for

standardization of electric railway apparatus along

the lines of operation of an ii.ooo-volt trolley using alternating

current at 15 cycles.
He stated that ten years from now the
direct-current equipment will be where it has been
for the past nineteen years, right here.
If the Pennsylvania

600-volt

road were called upon to be electrified from New York to Philadelphia, the selection would not be the overhead single-phase
c(|uipincnt
rent.

On

whether of 25 or
a large

number of

15 cycles, but

woidd be

direct cur-

lines the 1,200 or i,Soo-vnlt, direct-

current system will give belter results in every

way than any

alliTnating-currenl overhead system.

Mr.

Lammc

and outwhich Mr. Slillwcll had played in the
reduction of frequency from 133 cycles to 60 cycles, and then
subsequently to 25 cycles, when the Niagara Falls work was first
R. G.

discu.ssed the question of freqirtncy

lined the important pari

undertaken.

He

slated his belief that the field for application

of the single-phase comtnulator motor is so large thai il iieeil
not be handirapprd by the rctiuircmenls of any other equipment.

The most imporlani reason

(or

changing from 25 cycles to

i:;

cycles relates to the increased oulpul that can be olitaiiied from

With
20 or 30 per cent of the maximum.
motor all of the wheel slips at a lower
point, the torque falls off only from 10 to 15 per cent, due to
the fact that the slip is a series of progressions or jerks which
to

something

like

either a 15 or a 25-cycle

allow the wheels to grip the
after slipping with

greater than

it

is

with direct current.

to ignore the fact that considerable

made

in

The average draw-bar

rail.

alternating current

is

It is

pull

perhaps 70 per cent
not proper, however,

improvements have recently

direct-current equipments.

By

the addition

of

commutating poles to an ordinary 600-volt motor, it can bo run
at from i.ooo to 1,200 volts without showing any sign of sparking.

As

far as conunutation

is

concerned, the recent improve-

motor is comparable in the
advance made when the carbon Iirush was si\l-.sliliiled for the
copper brush.
Mr. W. .S. Murray reported the results of some observations
made upon steam locomotives, which showed that their average
maintenance cost was fi.68 cents per locomotive mile. This ilem
is of inlcrcst when compared with the cost of repairs on the
value of
electric locomotives used on the Vallelliiia liiir. uIh n-

ment made

in

the

direct-current

.1

1.8 cents per locomotive mile was olilaincd

Lyford remarked that the F.rie Railroad on Janin commercial service an electric traction system
which embodies most of the features wdiich the riuthors have
assumed as prf)balile characteristics of the standard of the art. A
total weight of train 22 per rent heavier than that, for which
the motors were designed has lu-en successfull\ Ii.iuUmI om an
An il.ooo-vnlt trolley wire siiiipiirleil l)y an
icy. slippery rail.

Mr. O.

S.

uary 22 placed

February
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overhead catenary construction is entirely safe.
The highvohage wires on the car are so short and so well guarded that
they are not a source of increased danger, and all of the other
wires are operated at only one-half of the usual voltage.

system

is

The

necessarily operated at 25 cycles, because the elec-

comes from one of the Niagara Falls plants. The advantage of the lower frequency is apparent, however. Trucks
If the
of unusual size "are entirely filled with loo-hp motors.
frequency were 15 cycles, iso-hp motors could be used on the
same trucks. Studies of different specific railway problems
tricity

have shown that the adoption of electric traction if a highis used will in no case mean an operating cost
greater than with steam, and in practically every specific case
the saving is considerable. Engineers ought not to waste much
time in discussing the details, but should place emphasis on the
one great fact that electric traction can be adopted with considerable advantage by the present steam railroads.
Mr: C. de Muralt compared the performance characteristics
of the New York Central direct-current locomotive, the NewHaven single-phase locomotive and the three-phase Valtellina
locomotive and several representative steam locomotives. He
showed that the tractive effort of the steam locomotive drops
The same is true of both
off rapidly as the speed increases.
the direct-current and the single-phase locomotives, but the
three-phase locomotive maintains its tractive effort practically
up to the maximum speed for w-hich the locomotive is designed.
Mr. A. H. Armstrong stated that there is a demand for a type
of locomotive which can surpass the best performance of the
steam locomotive as constructed to-da}' or as foreseen in the
future.
In the electric locomotive there has been produced a
piece of apparatus which under an endurance test of 50,000 miles
has had a maintenance charge of less than l.S cents per locomotive mile, and has a concentrated horse-power of 22.000, and
voltage trolley

225

such as the height of the overhead trolley, and
the third rail in the almost

unknown

places

location of

tlie

where

it

will be

adopted in the future. In spite of the fact that the tw-o great
manufacturing companies in this country have two different
systems of multiple-unit control, there is no reason why the
train line should not be standardized and why it would not be
possible to have one kind of train line for both systems.
Mr. W. I. Slichter remarked that there could be no doubt
that for electric railway work a frequency of 15 cycles is better
than one of 25 cycles. The output of the motor may be increased by from 30 to 35 per cent by a decrease in frequency
The other parts of the system, except the transto 15 cycles.
mission itself, are, however, affected in a reverse way. The
generator itself may be increased in cost by from 15 to 50 per
cent, and the transformers by 20 per cent, but there
decrease in the distributing systein of 10 per cent.

Prof.

J.

may

be a

B. Whitehead thought that the determining charac-

a successful locomotive refer to the extent to which
self-contained and the greatest power than can be
gotten into the space available for the motors. From the standpoint of self-containment, the position of the direct-current motor
teristics of

the vehicle

is

need not be yielded to the alternating current. He asked if
is any instance on record w-here there have been unpleasant results from an increase in potential due to a broken bond.
In reply Mr. Stillwell stated that he had no knowledge of any
case in which danger had occurred from that cause, but in the
estimates for the single-phase systein a 4-0 conductor had been
there

He stated that the question of
in the return circuit.
frequency w-as settled decisively by the testimony at the meeting
The steam railroads have standardized
in favor of 15 cycles.
everything relating to the interchange of traffic electrical roads
assumed

;

must

follow- that

precedent or they will get involved in

sorts

all

of trouble.

capable of giving 50 per cent increase for unlimited periods
with forced ventilation. With the electric locomotive the engiis

Contracts for

neer can approach great problems in railroading with supreme
confidence of meeting

requirements.

Mr. William McClcllan remarked that in spite of the fact
motor must be heavier than the directcurrent motor for the same power developed, and it is necessary to divide the sub-station into pieces and carry it around
that the single-phase

with the locomotive, thereby making a large amoimt of ton
miles in the course of a year, as a whole the single-phase system

provides a better solution for trunk line electrification than any
other that has been in sight up to the present time, particularly
if

the frequency

placed at 15 rather than at 25 cycles.

is

There

seems to be practically nothing in the way of the standardization of this frequency for railway work.
Although it is not
absolutely essential for interconnecting railways to exchange
locomotives, yet

change of cars

it

if

lack of standardization prevents the inter-

will be practically impossible to electrify the

railroads of this country on
sirable,

a

wholesale

Ihonfiin-. to st.uulardize certain

New York

Subwavs.

A

steam locomotive
having a capacity of 500 tons trailing on a 2 per cent grade will
be superseded by an electric locomotive that will give double
speed or double the trailing tonnage. It seems childish to discuss such details of construction as frequencies and types of
apparatus when the main problem is the substitution of the
electric motor for the steam locomotive.
Mr. N. W. Storer contended that the problem of the electrification of steam railroads resolves itself into dollars and cents,
and that a system w-hich can be installed and operated for the
least money will be the one to succeed to the exclusion of all
others.
Upon comparing the direct-current locomotive, the single-phase and the three-phase lotomotives it was found that the
Every
single-phase locomotive offers the greatest possibilities.
time the single-phase locomotive is considered for heavy work
the problem of the frequency makes itself manifest, and if the
choice were unlimited 15 cycles would be adopted. .\s regards
the lighting of the cars, it is to be noted that illumination by
15-cycle current is entirely satisfactory when low-voltage, heavyfilament lamps arc employed.
all

scale.

features

It

seems de-

immedialclv.

The committee on plans and contracts of the Rapid Transit
Commission has submitted, for the action by the full board, a
draft of the

contract

Avenue subway.

for

the

This contract

construction of the Lexington
is drawn so as to provide two

for construction alone and for construction, equipment and operation. The contract if approved by the corporation counsel and the Board of Estimate, will be adopted for

alternatives

all

:

future routes.

The

contractor

is

required to deposit $1,080.-

000 if he bids for the construction of the entire route. This is
about 3;< per cent of the contract price. For part of the road
the deposit will be proportionate. This deposit will be returned
when the road is accepted. A bond for an amount equal to the

when

deposit will be required, to be cancelled

completed,

if

the contract

the contract be for construction only.

tract be for construction, operation

is

If the con-

and equipment the bond

will

Ten per cent of all
accepted. This means

be continued to secure payment of rentals.

up until the work is
have i~ per cent of the cost of construction as
security for the proper performance of the contract. The work
will be divided into seven sections and contractors may bid for
one or more sections, .\dequate pipe galleries will be installed
throughout the route, with the exception of two short spurs.
The operating rental will be the interest paid by the city on

payments

will be held

that the city will

All
its bonds issued for construction purposes, plus i per cent.
bonds used in acquiring rights, purchasing land, etc., will be
included in making the computation for rental purposes. The
equipment will include rolling stock, power houses, electrical
devices, rails, ties and ballast. The city will have a lien on this

equipment in case it should decide to declare the contract forfeited because of failure to comply on the part of the contractor.
In order that there shall be no doubt as to the powers of the
commission to supervise the operation of the road, a clause provides that the commission may order the operating company to
.-idd rolling stock and equipment when necessary, and change

methods of operation when ordered.
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CURRENT NEWS AND NOTES.

Vol.

Oliphant, Heinrich Ries,

—

BELGIUM

SC/i'F.— United States Consul-General George
Roosevelt writes from Brussels that the Belgian State Railroad Department is now studying plans which will necessitate
changing the single line roads into double tracks, and later for

Otis Harvey, F.

J. H. Merrill
volume, which
covers the calendar year 1905 Dr. David T. Day, chief of the
division of mineral resources, in making this change, acknowledges his great indebtedness to them for their monumental
work in building up and maintaining this series and his personal
regret at the breaking of the ties of a score of years of joint
endeavor.

and

SONS OF JOl'E. The Sons of Jove held two rejuvenations
during the period of the Chicago Electrical Show, January i6
and January 26, and initiated about 78 members.

Edmund

XLIX, No.

others.

In

the

introduction

the

to

last

W.

the application of electricity.

THE HELION LAMP.-Vroi. H. C. Parker, of Columbia,
and his associate, Mr. Walter G. Clark, will present a paper
on the new Helion lamp on Tuesday. February 5. at 8.15 p.m.,
in room 301, Engineering Building of Columbia University.
All
interested are cordially invited to attend.

TOWER

EIFFEL
Paris,

January

ll'IRELESS.-A

25, states that the

telegraph service from the

from

dispatch

special

recently established wireless

Tower

Eiflfel

in

Paris to Bizerta,

working admirably. Messages have been exchanged
correctly between the two points for several days.
Tunis,

is

POLICE WIRELESS SYSTEM.-Tht dome of the new
building for police headquarters in New York City has been
equipped with a wireless telegraph system for use in emergencies and in case the regular police alarm system should become
disabled.

ELECTRICITY IN XORWAV.-Mv.
Consul

E.

Cunningham,

S.

Bergen, states that an increased interest has been
manifested in Norway for the development of water powers,
and it now seems certain that in the near future several hydroelectric plants will be built.
Construction work is proceeding
on a so,ooo-hp enterprise on the Tysse River, in connection with
which a calcium carbide factory will be one of the industries.
at

THE ELUSIVE XICKEL.-Therc

are nine two-cent fare
before the Indiana legislature and one one-cent interurban
fare bill. The latter will not pass, and the steam roads are not
fighting the former, but they ask that an additional cash fare
may be exacted on trains from those who neglect to procure
tickets.
The addition asked for is from Yz to i cent. The authors of these bills are not willing to allow this penalty since
bills

the Machiavclian railroads might reduce the
sellers

and

ticket oflficers

and force passengers

NOVEL TUNNEL CARS.— The
Companies' tunnels under the

river,

steel

number of

ticket

pay cash

fares.

to

cars for

between the

tlie

Hudson

New York

and

New

Jersey .shores, will contain a number of novel features.
Posts extending from door to roof will be used instead of straps,
and the cars will have double doors at the center as well as
end dfKjrs. The center doors will be operated pneumatically.

The floors will be of cement in which will be embedded carborundum to prevent slipping. Such a floor can t>c easily washed
and (he abrasive carbfirundum
metal.

The

five tracks

is

expected to wear longer than
New York, will contain

station at Cortlandt Street,

and separate platforms

will be used for receiving

and

'lischarging passengers.

MINERAL RESOURCES.— U
fcrent chapters in

in their first year $1.80 a day. instead of the $1.70 now paid.
After the second year they will receive $2.00.
Conductors'
wages remain the same with the exception that after the third
year they will receive $2.50, an increase of ten cents a day.

First year

is

announced

lh.it

Hie

dif

sources of the United Stales," which the United Sutes Geological Survey has been publishing for the past 21 years, will be
written by inombers of the Survey,
In this report llu-y will

from their predecessors, which have been prepared mainly
by outside experts for each of the mineral industries, working
imder apiKjintinents as special agents of the Survey. This corps
difler

of experts included such distinguished

men

as Messrs. Charles

James M. Swank, Joseph D. Weeks,
Charles D. Vale, John Birkinbinc, Joseph Hyde Pratt. F. H.

gatemen

will receive $1.70 a day in place of $1.50,
second year $1.80 instead of $1.55. .\gents receive
$1.90 for the first year and after that $2.10, an advance of fifteen
cents and ten cents, respectively. The wages of platform men
who have been getting $1.75 are raised to $2.00, and after the
first year to $2.10.
Hand switchmen receive the same pay they
have been getting, $2.25 for the first year, after which they receive an increase of twenty-five cents.

and

in the

INDUSTRIAL SAFETY.— The

exposition of safety devices

under the auspices of the American Institute of
Social Service was prefaced by a banquet at the Waldorf.^stOEia on January 28, at which Governor Hughes made an
admirable and impressive address before a large and notable
gathering.
The exposition is being made from January 2g to
February 12, at the Museum of Natural History. Central Park,
and is attracting much attention on the part of the public.
There is no charge for admission. The display includes machines or devices in operation, models of actual or reduced size
and photographs. Wood and metal-working machinery, stamping, grinding and polishing machines presses, textiles, the building trades, safeguarded elevators, windlasses, cranes and hoisting machinery transportation security by sea and land, safety
lamps and explosives, quarrying, agricultural and chemical industries; safety from fire.
The section of industrial hygiene
include improved dwellings, first aid to the injured, prevention
of tuberculosis and other ilread diseases harmful to the life of
workmen, respirators and devices fnr supplying and m.iintainTo each exhibitor a
ing pure air and industrial bettermenl
diploma will be presented, designed by nno of the foremost
artists of America.
A handsome placiue medal has been made.
Its obverse shows a graceful figure of a woman against a background of machinery and the legend is "Security for Humanity's
this

in

city

;

;

.Sake."

r)n the

reverse

is,

in

panel form, "I'irsl

Exposition of S.ifety Devices and
.'\nierir;m

future volumes of the scries "Mineral Re-

KirchhofF, George F. Kimz,

NEW

YORK WAGES.— The directors of the Interborough
Rapid Transit Company have increased the wages of trainmen,
conductors, gatemen, agents, platform men and switchmen. In
other departments of the company, including the car equipment,
mechanical and maintenance departments, an increase was also
voted. The increases made add $400,000 to the payrolls.
The
company announced that the increase was voluntary, and that
it had
increased wages of many classes of employes, "appreciating the services which are being rendered in handling the
very large increase in traffic in the Subway and on the elevated
lines in such a generally satisfactory manner."
The new
schedule, which becomes effective February i. allows trainmen

./

the

Indiistri.il

International

Hygiene by

tliQ

Institute of .Social Service."

liRiriSU MINISTER. —Ur. John Hnni-. |.rosident of
Government Board, is kiuun i.u his intem-

Hrilish Local

lie was one of the
perate advocacy of government ownership,
promoters nf that dismal failure, the municipal council steamer
(leet on the Thames.
A cable dispalih from London of Jan"Justices DarliTig and
uary 26 reports the following incident
:

Phillimore, sitting in the King's Bench

Division of the High

Court of Justice, to-day refused an application to conunit John
Burns, president of the Local Government Board, for contempt
of court in delivering a speech in which he connucnted upon
The justices, however, characa case which is in the courts.

February
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speech as being one of extraordinary
The appHcation was made in
and impropriet\-.
behalf of a London newspaper, which is now being sued by
members of the London County Council for alleged libelous
tcrized

minister's

tlie

indiscretion

members

statements relative to their policy as

of the

to

prejudice a

fair

In refusing to commit Mr. Burns

trial.

it

could not prejudice the

trial

was

so extravagant' that

of the case.

They

also said that

they considered the speech to be 'very unusual and regrettable,'

and they could not 'recall a previous instance where a minister
of the Crown had thought it consistent with his public duties
"

to take sides in a litigation before the courts.'

FUNERAL OVER TELEPHONE.—At
widow

Conn., the

of a local clergyman

ufacture of lumber and other products, the operation of grist
mills, etc.,

and Senator Sewall hopes they may again be utilized,
practical manner, with electricity

more modern and
a means of storage.

but in a
as

Street

Railroad Committee of the Council.
Mr. Burns, at a public
meeting on January 24, severely condemned the newspaper's
statements on the subject and declared they were calculated
the justices declared that his 'language
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BOSTON SUBIVA VS. —Another

subway

system

Representative

Bennett

introduced

jected

for

week

in the

poston.

way and tunnel from Park Street to the junction of Beacon
Street, Commonwealth Avenue and Brookline Avenue, to accommodate all cars from places lying west of Boston. The
proposed route of the subway is from Park Street to a point
near the Union Boat Club, thence under the Charles River

embankment

the

in

rear

Beacon

of

Street

Fenway to the terminal
sbove mentioned.
The reasons for the

was able

Cos

last

Cob,

week

to

by means
of a special telephone installed for the occasion between the
church and the parsonage.
participate in the funeral exercises over her husband,

last

Massachusetts Legislature the petition for a sub-

thence under the

North

pro-

is

the

to

Fenway,

at the junction point

introduction of the
are that something should be done to improve transit facil-

bill

east and west, and that at this time the cost of building
such a subway would be comparatively slight on account of
the excavations for the Cambridge subway and the construcities

-

TELEPHONE REGULATION.—The

Cumberland

Tele-

&

Telegraph Company has caused to be submitted to
memorial asking for the
creation of some State tribunal with ample power and authority
to make full investigations, and to hear and adjust all complaints made against the telephone companies doing business
in the State.
The memorial sets out at length that each two
years, at every sitting of the legislature, effors are to be made
to pass laws to remedy supposed evils in the business, and
that statutes are sought which impede the growth of the companies and causes losses to the public at large.

phone

the general assembly of Tennessee a

ARGUMENT BY TELEPHONE.— Judge

Sharpe,

of

the

Supreme Bench, Baltimore city, sitting in a telephone booth
arguments of a case over
ill New York City last week, heard
the wires from the City Solicitor's office in Baltiinore.
The
case was that of the city against the Canton Company over the
title to Canton Park, wanted as an addition to another of the

The

Baltimore parks.

City Solicitor desired the case to

Judge Sharpe
wired the parties to have the bill prepared. This was done
and Assistant City Solicitors Ritchie and Goldsmith argued the
over the

though

long-distance

the proceedings

all

telephone,

just

as

effectively

had been conducted face

dam and embankment.

.1/.
O. IN LONDON.— A cable dispatch from London of
January ig says that the agitation against municipal socialism
in London is rapidly taking shape and claiming a large share
6f public attention, although the election is six weeks off. The
papers publish daily fresh exposes of the economic failure of
experiments in municipal trading by the County Council and
local boroughs and it is beginning to become apparent that even
boasted successes have been really lamentable failures. A circumstance especially resented is that misleading and unbusiness-like methods of bookkeeping have made losing operations
appear to show profit. The principal which the municipal reformers are advocating in the present campaign is that no municipality is justified in undertaking a commercial enterprise
except under two conditions the proposed industrial service
must be of a nature necessary to civilized communities' welfare
and private enterprise must have failed to perform the service.
This is the issue on which the campaign will be fought and

—

there are already indications that

changes

in the

it

will

result

in

important

present constitution of the council.

be

sent up to the Court of Appeals by Saturday,

case

tion of the Charles River

as

to face.

ELEVATED FOR RIO DE JANEIRO.— United

States Con-

Anderson, of Rio de Janeiro, reports that one of the

sul

last

was the granting of
Carlos Schmidt and others, of Rio

acts of the retiring administration of Brazil

a seventy-year franchise to

McEntee, engi-

de Janeiro, for the construction of an elevated railroad to serve
the city of Rio de Janeiro and its suburbs. This franchise was
obtained for an American company.
It represents a purely

Luz Electrica of Santa Ana, Salvador,
the company has been in business for

American enterprise and present plans are that all the equipment will be purchased in the United States. The company,

first plant having been established in July,
doing a good business and is now installing a new
plant 714 miles from the city, where it will develop over 500 hp,
using Westinghouse generators to a capacity of 300 kw, driven
by Pelton wheels under a head of 63 ft. Later on the company
expects to extend its system to two other towns, one 12 miles
distant and the other 6 miles.
With this plant the company
day circuit and will deliver electrical
is going to initiate a
energy to small factories as well as for general heating, cooking
and sugar refining purposes. It would like to hear from manufacturers of apparatus for the last two purposes.

according to statements made by its projectors in Rio de Janeiro,
was organized a short time ago in the State of South Dakota
and was capitalized at $50,000,000.
Charles E. Browne, of

PROGRESS LN SALVADOR.— Ur. W.
neer of the Compania de
C. A., informs us that

C.

the last 14 years, the
1902.

It

is

TIDAL
a

bill

to

/'0;F£/?.— Senator Sewall, of Bath, has presented
the Maine Legislature in which he asks the committee

on appropriations
inventor

of

Maine's

tidal

Atlantic

a

to set aside the

power.

seaboard,

coast towns
lieves that
will relieve

sum

of $5,000 to be paid the

mechanism for the utilization of
Maine has the longest coast line on the

successful

but

in

many

instances

the

history

of

its

one of depleted population. Senator Scuall bepower can be made cheap and practical it
this situation, as many useful industries would soon
is

if

be established.

tidal

Tidal mills

now

in

disuse served in the

man-

Xew York City, is its president. It is planned to send engineers and technical experts to Rio de Janeiro in January to
commence the preliminary work. '\\'ithin four years iVj miles
must be

tained from

cerns

now

is

its

will

own

preparing

on

a full

The

for about 60 miles of right

be used.

Electrical

power

The
will

third

be ob-

plant or from one of the

two great condevelop water power in the mountains
It is planned to establish a local and a

to

near Rio de Janeiro.
through service for the
suburbs.

call

to be double-tracked throughout.

system

electric

rail

Plans

in operation.

of way, which

benefit

of

the

people

projectors estimate that the

first

living

in

the

year's business

to show the carriage of passengers
times the population of the city at present.

working basis ought

to the extent of

many

For

its privileges the company holding the concession
must
pay the municipality 50,000 milreis per annum for the first year,
fVi.ooo niilrcis per annum for the next thirty years, and 70,000

milreis per

annum

for the

following thirty years.

exchange this would amount
annum, respectively.

to $16,666, $^0,000

At present
and $23,333 per

;;
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RUSSIAN TELEGRAPHS.— The
states that

Journal de

Petershourg

St.

intends, as soon as possible,

the Russian Government

improve the telegraph service of that country by constructing lines to link up the small outlying towns with the chief

to

towns

in

each

a .'iubsidy of $50,000 for installation of

government, as the annual

government Yukon telegraph

LIFE SAVED

BY TELEPHONE.— Last

week at the prison
was received from the Governor
cf the State by telephone. No trains reach the town and there
and but for the telephone the condemned
is no telegraph line
prisoner would have been executed.

at Centerville, Mo., a respite

;

DON'T DYNAMITE— TELEPHONE.'— It
new Shah,

is

reported from

order to be accessible to the public
but not to run the risk of being dynamited, has ordered the installation of a telephone line between his palace and a public
square. Any citieen who wishes to make a complaint in regard
Persia that the

in

any matter in which he considers himself aggrieved can communicate with the Shah directly over the telephone line.
to

TELEPHONE EMPLOYES.— Ovi'mg

the ruling of the

to

companies of Ohio have
been obliged to cease employing girls under eighteen years of
age as night operators. Young girls have usually been given
the night work, because its duties are lighter than during the
day. The rule has caused considerable trouble in changing the
girls around to places they are able to fill, and in many cases
the older girls objected to being put back on the night staflf.
State shop

the telephone

inspector,

its

5-

plant and a further

"ubsidy of $50,000 for each year it is in operation. The company undertakes to cut existing tolls in half. They are $4 for
10 words.
It is contended that this is an advantageous proposition for the

district.
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working the

deficit in

line is $100,000.

WESTERN PASSENGER RATES.—Advices

from Chicago
steam roads in the
In order to head off this
fight against the 2-cent per mile rate.
legislation. Western roads will propose a 2}^-cent rate in Iowa,
state that

Western

electric lines are aiding

Wisconsin and Minnesota. It is a new thing to see the electric
and steam lines associating in this manner. The steam lines
are having to lower their rates in order to retain any considerable portion of patronage in passenger traffic. The fare from
Canton to Akron by steam is 70 cents and by electric 35 cents
from Cleveland to Akron it is $1 and 60 cents, respectively;
from Columbus to Newark the same rate prevails, and from
Newcastle, Pa., to Youngstown, Ohio, the rates are 65 cents
and 30 cents, respectively. But there is a limit where both systems alike begin to lose money.

SOUTHERN ELECTRIC ROADS.—With

regard to devel-

opments in the South, the Manufacturers' Record, of Baltimore,
"There are now about 50 electric interurban railway
says
:

plans in various stages of progress in the South,

some

to be

completed within the next few months. The latter include the
Washington. Annapolis & Baltimore Electric Railway, 40 miles
FairCharleston & Sumnerville Electric Railway, 22 miles
mont & Clarksburg Traction Company. 25 miles Richmond &
Chesapeake Bay Electric Railway, 15 miles, besides extensions
of other roads. Construction has begun in Texas on the Texas
;

:

SPANISH TELEPHONY.—v.

Consul Louis

S.

J.

Government has

of Seville, writes that the Spanish

Rosenberg,
just taken

the property and rights of the Interurban Telephone
Company, and will operate it under the same rates and conditions.

over

all

the Spanish Govand to complete its
system of long-distance and interurban exchange there may
be a possibility for American manufacturers of telephone apparattis to do some business.

In this connection the consul states that

ernment

will be

ready to perfect

A CORRECTION.— In

its

when

lines

the article by Mr.

Wm.

O.

Eddy on

the "Design of a 12-in. Induction Coil," appearing in the first
issue of January, several typographical errors appear. On page
in

41,

the

the eighth

ratio

line

should

be

under the head "The Insulating Tube,"
V2 instead of t 1/12. Eleven lines
I
:

:

below the head, "The Secondary," on the same page, the volts
should be 170,000 instead of 17,000. The word "volts" on fifth
On page 42, eight
line of second column should be "kilovolts."
lines from the top of the second column, and also on line below,
i,37S

ft-

should be 1.375

ft.

DEADENING AN INDUSTRY.— Figurcti
New York Times

to

show

arc cited by the

that in Great Britain and

Ireland

supplied in 457 places, although the number
should \/c 1,256 to equal the proportion in operation in the
If Great Britain were as well supplied with
United States.
electric railways as the United States it would have 14,000

electric lighting

miles instead of

is

.1,040.

If

Great Britain used the telephone as

as the United States there woiild be 50,000 employed in
the industry instead of i^.fxx). The Times argues thai munici-

much
pal

and government ownership has proved

public utilities in the United

WIRELESS IN

Tlir.

YUKON.— The

Telegraph Company has submitted
ion

Government

i;rral

blight

I)c

I'orcst

a proposition to the

for the installation of

tions to bridge over the

a

on

Kingdom
Wirele.is

Dnmin-

wireless telegraph

sta-

dangerous portion of the route of the

l^ovcinment telegraph system between Ashcroft and Dawson
City, which, by reason of avalanches and wind storms, is so
The company wants
liable to interruotion in the winter time.

Traction Company, from Dallas to Sherman, 60 miles, while
the same parties are soon to begin work on the Central Texas
In
Traction Company, from Dallas to Corsicana. 65 miles.
Georgia the Atlanta, Griffin & Macon Electric Railway, 86 miles,
and the Macon, Americus & .Mbany Electric Railway. 90 miles,
will

make

Another line which
coming summer is between Houston
The South Carolina Public Service

176 miles practically continuous.

will doubtless be built the

and Galveston, Texas.

Corporation, just chartered,
railways connecting

electric

is

to

build

about

many important

525

miles

points in

of

South

Carolina and reaching to Augusta, Ga."

OHIO ELECTRIC LIGHT ASSOCIATION.— At

its

recent

executive committee selected Toledo, Ohio, as
the place for the next convention, and fixed the time as August
The committee also laid out the plan of
20, 2T and 22, 1007.
The plan of
the work for the thirtccntli annual convention.

meeting

the

having a number of papers on each topic will bo fnllowcd again
this year, and all papers presented will be by central station
men. Among the subjects to be covered will be high-efficiency
lighting units, central station records and accounting, cost determinations, heating and cooking devices, station experience
with magnetite or huninous arc lamps, factory lighting, ways
to meet and. overcome c<impetition in natural gas, gasoline and
other methods in lighting, helps for solicitors, etc. The committee also decided to

membership of
ville,

Ohio,

is

make

a (leleriniiicd effort to increase the

the associ.itinn.

Mr. D.

T-.

GreenThis associa-

Gaskill, of

the secretary of the association.

form the proceedings of its
is a handsome and interesting one of nearly 250 pages and the papers .ind discussions
The papers were
(leal with a large variety of important topics.
printed or abstracted iti our columns af the time of the meettion

has

just

twelfth annual

ing.

issued

in

meeting.

buiuul

The volume

The subjects discussed include
new lamps, best methods of

meters,
l.ition,

co-opcralive dcvclnpments,
increasing business, Icgis-

confiscation of coal, day load, portable lamps and chan-

and other topics of vital interest to central stations.
This association is one of the most active of the territorial
bodies representing the illiuninaling interrsls ami its work is
deliers

always valuable and

rffrctivc.

—

Xew

Lighting of the State Capitol

at

State Capitol at Harrisburg, Pa.

Harrisburg, Pa.

Both the halls of the coters of the lieutenant governor.
ordinate branches of the government extend upward through
the third and fourth floors.

IN

$13,000,000 capitol at Harrisburg the Conimoiuveahh
of Pennsylvania has erected to herself a monument commensurate with her wealth, pre-eminent in architectural

her

new

m

beauty, atid accredited the most magnificent state structure
the country. The building, which is classic in design, stands on
Hill, and faces the Susquehanna
monumental granite and is 520 ft. long,
wide through the center and from the ground to the

an eminence known as Capitol
River.

254

ft.

It

is

built of

top of the statue on the
ing, the capitol

three floor levels.

ai the

first

dome

is

272

ft.

Ordinarily speak-

high.

basement having
above the basement are known

a five-story structure with a

is

The

floors

floor; the entresol or mezzanine, in certain parts of

the building between

the

first

and second

the third floor and the fourth floor.

FIG.

I.

;

the second floor,

The second

STANDAKUS ANU LANTKKN IN

floor

is

the

building.

devoted

A

feature of the latter floor, which

sub-divided into departmental offices

is

to the

Through

supreme court

in

is

the space

the east wing.

these successive floors the central .rotunda has been

its stairway mounting as far as the second floor
main gallery from which are monumental entrances to
the Senate and House of Representatives. Otherwise the function of the rotunda is purely decorative, forming a sort of
focus to the whole design, over which is mounted the dome.

carried
to

up,

the

The housing

of the various departments necessitated the cutting
up of the floors into a great number of rooms and for obvious
riasons these follow around the outer walls of the building.
This arrangement of necessity obliges the connecting corridors
to be in the center of the various wings,

and they

are. there-

deprived of direct outside light.
At the main entrance outside the porch are two monumental
bronze standards each containing 24 incandescent lamps enHanging within the porch are
closed in cut ,!ilass globes.
fore,

IK..

KllTUNllA.

Here is situated in the north connecting wing, the Senate chamber; in the south connecting
wing, the House of Representatives, and adjoining the latter in
the south wing the executive cliambers of the governor: while
in the west wing is a suite of rooms forming the oflicial cpiav
main one of Hie

otherwise

ll:ree

-',--1 OKKIlin,;

I.I

AhlM,

l-l;nM

UoriNI'A.

massive lanterns of bronze each containing sixteen l0-q>

incandescent
to that

shown

lamps.
in

l"ig.

The design of these lanterns is similar
The l.interus are fitted with cut glass
i.

which is graven the emblematic keystone. In the vestibule
and corridors leading from Iho main entrance are also Ianin
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same

and design. These are hung from the
covered with varnished gold.
Passing from the vestibule into the rotunda one cannot but admire
the vast expanse of marble almost immaculate in its whiteness and extending from the tiled floor to the base of the dome.
The corridors also have their walls veneered with polished
terns of the

size

vaulted ceiHng which

is

dome

XLIX, No.

Vol.

5.

and above the upper
rows of incandescent
lamps.
in all five rows of lamps which illuminate
the dome requiring in all about fifteen hundred i6-cp incanthe

are placed twenty-four lamps,

and again
There are

cornice

The

descent lamps.

cupola

the

in

are

dome

lighting of the

is

that could be

all

desired except in the case of the amber-hued

windows where

the illumination is open to criticism.
In the latter case the
lamps are arranged so that the windows are not evenly illuminated, the ilhiniir.ation being brigliter around the edge than in

the center.

The

lighting of the rotunda,

The

stairway

though not brilliant,
and decorations being

is

satis-

pure
white marble, the factor of reflection is large. All of the lamps
are enclosed in cut glass globes and since these are cut with
no regard whatever to distribution of light the factor of absorption must be very great. There is, however, an abundance
factory.

walls,

in

of lamps, so that while the efficiency of the arrangement

may

be very low the general effect is quite pleasing.
From no
point except on the fourth gallery where the bare lamps on a
part of the cornice are visible, is the illumination trying on

down upon all the standso heavy that not a single lamp is distinguishable.
The main floor, unfortunately, is covered with a
dull red tiling of mediaeval design resembling more a roadthe eye even though one were looking
ards.

The

way than
good

FIG.

3.

— GRAND

STAIRWAY !N ROTUNDA.

vhiic marble up the arched ceiling.
The grand stairway
sweeps up and away to the first landing, the marble balustrade
winding on around the main balcony and encircling the second
floor.
Rising from the floor in the angles of the rotunda are
magiiificent bronze standards with massive bases, tall shafts
•and branching clusters of electric lamps, each standard having twenty 8-cp lamps. The nine standards around the balus-

cut glass

is

a floor, so that in

results

in

some

places this militates against

illumination.

The main corridors extending north and south from the rotunda communicate with the extreme wings. As noted elsewhere these do not receive direct outside light so that artificial
illumination must be had at all times. The walls are veneered
with white marble up to the arched ceiling and the fixtures are
hung from chains as shown in Fig. 2. Each fixture contaiii.s
.six 8-cp lamps, and the individual fixtures are spaced about
18

ft.

apart.

The

illumination of these corridors

is

most nn-

trade of the staircase and balcony have shafts of marble and
each has twenty-four lamps mounted at the top, as shown in
Fig. 4.
Each of the other six standards of bronze has also
twenty-four lamps, and in front of the lieutenant governor's

two lanterns similar

suite are

dition

to

the

standards

at

to those in the vestibule.

the

entrances

to

In ad-

MHt'"

corridors

the

massive lanterns are also liung, one at either end. In all there
arc sixteen of these massive lanterns hanging in various part.>
•of the building.
Each of the winged statues on the newels
holds a beaded glass sphere in which are twenty-four 8-cp iti-

1

cndcsccnt lamps.

'

.M/ove the level of the capitals a cornice travels around tinyiuarc of the rotunda and above this cornice from pier to

As:^

^::^

iS^^f

^:

pier spring four deeply recessed arches enclosing a square area.

Upon

this

rests

the

rircular plan being
rcles

ihc
Ill

III

dome, the transition from a

made by

so-called pedentives.

sijuar;'

The

to a

ccntr;il

and the lunette-shaped spaces witliiii
filled with mural painting.s.
these may be seen to advantage a row of incan-

the pcndentivcs

1.4

intervening arches arc to be

order that

ij»*hn»mjf.;ji))ifij|}t;^ll^tl
\\\\\\)\\\i

oescenl lamps hidden behinfl reflectors is pl.iced in the base ot
these arches. The other clear-bulb incandescent lamps arouno
the cornice at this level are not hidden behind reflectors and
while they are not visible from the floor of the rotunda thry

arc visible from the balcony of the fourth floor from which
the paintings can be seen to best advantaxe. .ind take away
fioni the cfTcct.

into which the pcndentivcs have galhered tlu'
crowned with a second cornice around the lop if
which runs a gallery for visitors from which ii aflfnrdrd a suptrb view of the spacious vistas below and in the dome above

The

'luarc

Aroimd

circle
is

this gallery set in a trniighcd reflector

is

a

r.

iw of in-

candescent lamps arranged to illuminate the dome above. The
<lrum of the latter is constructed of sixteen pairs of pilasters
separating as many windows, the whole being covered with
Iletween
a third cornice for the support of the dome itself.
the leaded windows on the interior and the outer windows nf

IK..

satisfactory.

In

4.

both

MAIN

llAl.ld.NS

corridors the

111

Udll

.MI.V,

v.iultings

of

the

ceilings

leave a series nf seven lunette-shaped spaces at each side. These

arc

filled

with mural paintings rcprcsciiling the change which

has passed over the physical aspect of Pennsylvania in the
course of its industrial and mechanical development, and in
lb)' south corridor with mural paintings coininemoraling vari-

February
ous

2,

religious
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that

sects

emigrated

The bronze work

early days.

to

Pennsylvania in tin
is so heavy and,

of the fixtures

the cut glass so thick that very little light escapes to illumirate the corridors, and so far as the paintings are concerned,
these masterpieces costing many thousands of dollars are simply
lost.

Were

the glass of the fixtures cut so as to give

some

The House caucus room is larger
than that of the Senate and is furnished also with mahogany.
The color scheme, however, is blue, buff and gold. The artificial
the general effect being good.

lighting

is

ate caucus

supplied from four electroliers

room and containing

FIG.

most unsatisfactory example of illumination in the
circuits in all the corridors are arranged so
that one lamp is left burning in each fixture all night.
Passing from the corridors, the lighting of individual rooms
In the Senate caucus room the color
calls for some mention.
scheme is dark green and gold, the furnishing'^ being in rich

this is the

building.

The

as

around the walls are seven brackets

-SENATE CAUCUS ROOM.
kind of distribution and were the floor any other than dull red
As it stands to-day
tiling, better results might be obtained.

231

7.

— SENATE

hung

as in the Sen-

many

lamps.
Disposed
containing three lamps

LIBRARY.

The general effect in this room is not so good as that in
Senate caucus room, the fixtures being somewhat different and being fitted with a clearer glass through which from
certain portions of the room the lamps are visible.
The Sen-

each.
the

library and House library adjoin their respective caucus
rooms and the lighting scheme is similar in both. There are

r.te

«^Q36»
FIG.

dark mahogany.

6.

— STATE

TREASURY DEPARTMENT.

FIG.

Ordinarily this room receives light from the

by four electroliers of ornate design hanging from the ceiling, each electrolier
containing twelve i6-cp lamps, and seven brackets, each conoutside.

Artificial

taining three

i6-cp

Fig.

can

5.

Little

illumination

lamps.
1-.^

is

provided

These arc disposed as shown

in

said about the illuminntion of this room,

8.

—ELECTROLIER

IN STATE TREASURER

S

OFFICE.

two electroliers of the design shown in Fig. 7, each containing twelve i6-cp lamps, and four side brackets each containing
the

two lamps.
book cases.

The room
The

Fig. 6.

In addition there are single lamp fixtures for

of the state treasurer's department
color scheme here

i.-;

maroon and

is

shown

gold,

in

and the

.
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of daylight streaming through
series of six large windows. There are eleven electroliers hanging from the ceiling, each containing six lamps five side brackets each containing three lamps, and each of the pedestals of
the screen is surmounted by a single lamp in a cut glass
The globes on the brackets and chandeliers are ot
sphere.
verv- heavy opaline glass having a large factor of absorption,
so that the efficiency of the lighting scheme is low, albeit the

room has an abundance

z.

;

lighting itself

ViiL.

XLIX, No.

its superb panelling executed in dark quartered
oak above which are spaces filled with portraits of governors.
The fixtures, of which there are two, are of gilded bronze
Behind the
2nd crystal glass suspended from the ceiling.
beaded glass are twelve i6-cp lamps and outside are 18 miniaThere
ture frosted-b'.ilb lamps arranged as shown in Fig. 12.

especially by

satisfactory.

is

suite in the south wing has a decorative
The decorative motive lI
treatment in English renaissance.
the reception room is repeated in the secretary's office and with
more elaborateness in the governor'^ rnnni The reception roir.n

The governor's

FIG.

10.

— LIEUTEN.\NT-GOVERNOR S

addition, four side brackets each containing

are,

in

and

like those in the secretary's

as

may
The

ROOM.

RECEPTIO.N

room

two lamps

these are Inuig quite low,

be seen in the illustration.
lieutenant governor's suite

is

west wing and con

in the

The main room

reception room i>
shown in Fig. 10. The illumination here is good, there being
two chandeliers each fitted with eighteen 8-cp frosted-bulb
sists

of three

lamps, and

PIC.

is

9.

— STANDARD

IN GOVKKNOR's RF.CKPTION

rooms.

four

brackets

fitted

witli

or

lamps

three

eacli.

Tlie

ROOM.

ft. long and 27 ft. wid.
of dark oak paneling to a height of nin
decoration compared with that of the govcrn.)r'

the largest of these rooms, being 7i

The

color scheme

feet

The

room

is

is

very simple.

It

consists of a series of pilasters sup

porting a cornice above which are spaces occupied by paintinni
treating in scries "The Foiindalion of the State of the Libcri
The room is lighted by three chandeliers, cm!
Spiritual."
containing 26 lamps and four magnificent pedestals, each con
taining 24 lamps.
litres

The

lighting of the

around the wall

on the ridiculous

arc

ronccrned

room so
is

some

It

bordcr-^

to cover the walls with expensive paintings and
means for llieir proper illnminatinn. The pic-

then provide no
tures in the corners are hidden, those abreast
icceivc

far as the pi'

faulty.

light, wliilc

tlie

chandclu-rs

those between arc partially in shadow.

of the governor's secretary is lighted by a beaded
glass electrolier containing eight i6-cp lamps and by two beaded

Ml,.

II.

(llli.Nlu

III'

The room

glass side brackets each containing two lamps.
are very pretty, but they are only placed about

The

brackets

from the
5
floor, just high enough to miss the head of an average sized
person sitting on a chair. The governor's room is signalized
ft,

ladies'

parlor intended

prisoners

The

condemned

for
to

i.iiM II.NUK s

Kl

I

I

I'l lil.N

wimu-n who cmne

death,

is

ftiruislu'd

to
in

Hilll.M,

iulinide for
elegant

style.

walls arc of a green hue splashrd with buff and are di-

vided into panels intended for tapestries. The ceiling lont.iins
Tlierc .ire two
circular |iainting of Venus and two l.ov<-s.

a

February

2,
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chandeliers 01 ornate design each fitted with twelve lamps and

is

two brackets each containing three lamps, provided for this
rooin.
The lieutenant governor's private office is fitted somewhat like the ladies' reception room with the exception thai
there are three brackets each containing two lamps
The supreme court room, a view of which is shown in Fij.'

Sc.

FIG.

12.

— GOVERNORS

rich

233

and reserved and

John Lateran

in

is

patterned after the choir gallery of

Rome.

Beautiful

painted

windows

si

placed as to receive direct sunlight at times serve to enhance
the decorative effect.
The chamber receives light from large

windows

and west sides. In the cove the ornament
most profuse, the feeling of sumptuousness being carried through to the upper part of the chamber by the
candelabra.
The ceiling is divided into coffers by decorated
beams from the intersection of which hang massive candelabra
of gilded bronze, each of them bearing six main brackets as well
as surrounding wreaths and clusters of small bulbs.
In all
there are 70 lamps in each of these six candelabra, which weigh
nearly two tons apiece. To carry this immense weight specially
in the east

.Mid gilding are

PRIVATE OFFICE.

on the fourth floor in the east wing. The r.oni is 72
long by 42 ft. wide, and is surmounted in the center by a
glass dome in the roof through which daylight enters.
The
13

is

ft.

walls to a height of nine feet are sheathed with a wainscot of

mahogany.

The pan^l spaces

eventually hold paii

.,gs

are at present tinted, but

will

representing the general development

of law from unwritten tradition to the codified system. The
fixtures are quite elaborate.
There are four pedestals, each
containing 24 lamps, and four chandeliers arranged with six
clusters, each of which contains 9 miniature frosted-bulb lamps.
In the upper part or

and

at

the extreme

incandescent lamps.

dome

of the fi.xture are six

top

of

No

advantage

the fixture are
is

if>-cp

lamps,

twelve clear-bulb

taken of the sky-ligli'

for indirect illumination of the room, but the general illumination

is

fair.

FIG.

14.

— STAXUAKD

IN SENATE.

constructed trusses were inserted in the framework of the
roof and from these are suspended strong hangers to each 01
V. hich one of the
chandeliers is attached. There are in addition
tour magnificent pedestals each containing
39 lamps in cut glass
spheres and fourteen side brackets each containing nine lamps
also

housed

The illumination of this room i.s
exception of the clear-bulb lamps at
the bottom of the massive candelabra which should be of
frosted glass so as not to be so distressing to the eye of a visitor
iv.
the gallery.
cut glass.

in

very pleasing,

with

the

The House

of Representatives is greater in size and superior
ornateness than the Senate. The color scheme is a deeptoned blue with the prevailing hues of cream, buff and gold.

m

FIG.

I.?.— SUPREME

COURT ROOM.

Painted windows also form a feature of the decorated ceiling
this room.
The main ceiling is supported on arched ribs
springing from the entablature above each of the pairs of columns and is divided by richly wrought and gilded beams into
111

The Senate chamber
latter

29

ft.

is 95 ft. wide and 80 ft. long, of which
given to the visitors' gallery, which is set bnck
arches. The decorations in this room must be seen

is

behind five
to hp appreciated.
The color scheme is dark green relieved
with lighter shades of green and gilding.
The color schci;u'

a geometric arrangement of coffered spaces, the central feature
btiiig a circle 24 ft. in diameter which is to contain a painting.

The subordinate

spaces

in

the ceiling are colored a deep blue

—
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and overlaid with gilded Renaissance ornament while from
the points of intersection of the beams are suspended candelabra
;

the

architect

they

are

Xl.lX, No.

\'oL.

intended

to

gather

into

J.

concentrated

masses the richness that is distributed around them in Renaissance ornament and Corinthian details and preserve some of

The

made

the

rc.^i

for supporting these massive bronze candelabra are the

same

the

architectural

feeling.

provisions

in

as noted for those in the Senate.

Each of the four great chandeliers contains 140 lamps, th'?
smaller chandeliers contain 70 lamps and each of the four magnificent pedestals in each corner of the room contains 24 lamps.
There are
II

in

lamps, and

addition eighteen side brackets, each containing
four chandeliers in the visitors' gallery, each

containing 12 lamps, eight of which are on the outside. Tiie
lighting of this room is faulty or satisfactory according to
The majority of the lamps in
the position of the observer.
tlie

immense candelabra are arranged on

fixtures in the

from the

the

outside of the

Viewed

festoons and have clear glass bulbs.

visitors'

gallery

the

effect

is

blinding;

from the

house the lamps are too high to come in the lin^
in the brackets and those on the pedestals are enclosed in heavy cut glass spheres so that the brightness is considerably toned down and not distressing to the
Such gorgeous interior fittings and decorations are probeye.
ably not to be found in any other building in the country.
The fixtures, and we approach this subject with a sort of
floor of the

or vision.

The lamps

—

famous adjuncts will find a place in
by a Philadelphia concern especially formed
for that purpose and which, fearing to outlive its usefulness,
most opportunely dissolved as soon as the fixtures were deThey were designed by the architect who slavishly adlivered.
reverential awe, as these

FIG. 15.

— M.\SSIVE ELECTROLIEKS IN

HOLSE OF REPRESEXJ.\TIVES.

more massive and ornate than those in the Senate cliamber.
These candelabra are of two sizes, one comparatively small and

I'lO.

16.

— were

cast

Tilt StNAih ClIAMUEK, Si All. CaI'ITOL, IIauUISHUHC.

the other very larnc
They arc not swiiiiR on chains as arc
Ihosc in the Senate chamber, bnt arc compact in form, clabor-

with decorative detail until they siiKKcit enormous l)f)uAs desiRncrj by
qucts illuminated with countless blossonii.
bird

history,

hcrcd to the siimplnonsncss of mediaeval dcsiRii as exemplified
the I'anlheon at Koine an<l Si. Mark's in Venire. They were
drslRncd on a very IiIkIi key and were paid for by the pound,
i

1

the rate

bciuR $5 per poun<l.

This brought

llu-

total

cost of
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fixtures in the building to $2,000,000; the building costing in the
white $4,000,000. There is no question as to the excellence ol

and standards, which are specimens
an excess of ornamentation. For purely decorative purposes the effect produced is obtained at too great a
cost as chandeliers for holding lamps intended to illuminate the
building the fixtures are faulty, since they are so ponderous
that they obscure most of the light. There is a shadow beneath

workmanship

in the fixtures

of art; but there

ing,

and

and pedestal in the buildmentioned valuable paintings are hidNo better proof of the contention that
a relic of older system of lighting is

chandelier

lantern,

in cases already

den almost from view.
the metal chandelier is
to

be

The

found.

chandeliers

cost about $20,000 each

;

the

in

Senate,

for

instance,

there are six of these provided at a

cost of about $120,000 and they hold in all 420 incandescent

The

lamps.

fixtures in the

and hence cost more.
the ridiculous to the

House

are doubtless

much

heavier

There

is

also a sort of passage from

sublime

in

the character of the electric

Fig.

fireproof building.

Compare

this strninirg at a

gnat with the

swallowing of a camel in the ordinary toilet room fixtures costing $150 each. Moreover it is worthy of note that the cheapest
cciistruction has resulted in the best ilhunination, while the most
expensive has resulted

The

in the

wort.

•

for illuminaticin is supplied from an isolated
basement consisting of four Harrisburg engines

electricity
in

the

of 22S-hp, direct-connected to 150-kw, 220-volt C. & C. generators.
There arc approximately 12.000 lamps in circuit, 2,000
of which are of 8 cp.

system,

220-volt

The

Electric Illuminating Company, of Alioona, Pa.,
the older of the two electric light companies now operating
The company maintains in addition to its station
in that city.
on Union Avenue and Eighteenth street, a display room and

The Edison

is

on Eleventh Avenue and Twelfth Street, a block above
The electrical equipment
Pennsylvania Railroad station.
like that of many of the old Edison stations throughout the
country is a mixture of old and new, the former still giving
good service in competition with more modern apparatus and
paying almost as large a return on the investment. As long

oflice

the

of course, no object in scrapping this
but the additional equip nent necessary
to, supply growing demands will be of the latest type and thus
by a process of elimination will the station beco-ve mo^ernized.

as this obtains there

is,

sturdy old machinery

;

17-^llousE OF Rki'kese.nt.mives in St.\te C.vpitol, H.\rkisburg.

work.
To anyone taking the trouble to climb to the cupola
surmounting the dome the element of cheapness will be aprarent, for the wiring for the cove lighting in the dome from
the lowest cornice up is enclosed in cheap wooden moldinj
which could hardly be termed first-class construction in a

plant

Generating Station of the Edi>on lilectric
Illuminating Company of Altoom, Fa.

is

;

almost every

235

building

lamps being used.

is

wired on the two-wiro

The present equipment consists of five Ball & Wood engines,
two of which are direct-connected to four 75-kw direct-current
generators, two are belt-connected to two 500-light Brush arc
machines, and one is direct-connected to two 200-k\v directcurrent generators. There are also one Mcintosh & Seymour
cross-compound vertical engine direct-connected to a 400-k\v,
275-voIt generator, one engine of the same make but horizontal, direct-connected to a ,300-kw, three-phase alternator, one
Green (\ltoona) engine belted to a loo-kw pair of 125-volt
generators and a loo-kw, three-phase, motor-driven generator
delivering direct-current at a potential of 220 volts, the poten-

The boiler
of the alternating currcTit being 2.100 volts.
in Stirling water-lube boilers, four
250-'hp intcrnally-fircd Edgemoor boilers, one 350-hp Heine
tial

equipment comprises 500 hp

water-tube boiler and one 500-hp Edgemoor water-tube boiler.
liese are all fired with bitumiious run-of-mine coal costing
I
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neighborhood of $1.50 per ton. Feed-water
Hughes plunger pumps.

in the

supplied

is

to the boilers by three

The

chief difficulty in central station operation in Altoona

the lack of water.

The feed-water which

pumped from deep

wells

The

front of the boilers.

The water
from

is

is

is

purchased and also

stored in an underground cistern in

cistern has a capacity of 102,000 gal.

forced into the cistern through the exhaust steam

is

way a

In this

the engines.

partial

vacuum

results

which

heretofore has served as a partial condenser, the inlet and outcapacity

let

just

the

fitting

This,

load.

however, no longer

The exhaust steam is passed through separators
on the exhaust line made especially to fit the conditions so that,
oil does not find its way into the cistern.
The cistern has reholds true.

cently been enlarged so that a greatej- portion of the exhaust
It now has a capacity for 48
steam could be passed to it.
hours supply. Fuel is brought in front of the boiler room on
a trestle connected with the Pennsylvania Railroad tracks.
There are three switchboards in use, a direct-current board
of black slate, an alternating-current board of marble and a
Brush arc board. The distribution system is all overhead, and
all

leaving the switchboards pass ur.der the floor into a

lines

The

brick tower, passing out thence in three directions.
tion

located at about 2.200

is

a site an acre

ground

is

and a half

in

ft.

from the

A

extent.

sta-

electrical center

on

large portion of the

used for pole storage and for a trestle and coal bins,

Vol.

XLIX. No.

5.

day period extends over a week. During this week the storekeepers who close their shops at all other times at 6 o'clock
keep them open until 10 o'clock, which accounts for the shifting

week and its increase.
The Edison company has a number of refrigerating machines
connected with its system. At the suggestion of the electric
light company the makers of these refrigerating machines placed
of the peak during this

on the shaft and a heavy fly-wheel for use in starting.
motor is up to speed the clutch is thrown in and the
pump started. This reduces the energy consumption of the
motor at starting and makes it possible to install a smaller
motor and at the same time obtain much better service. It has
been found by the electric light company that the refrigerating
machines require 45^2 hp per ton capacity in starting and lj'4
hp per ton capacity to operate it afterwards so that on a 6-ton
machine 27 hp is required in starting. The company, by means
of tlie changes above not^d, placed a lo-hp motor on the refrigerating machine and set the circuit breaker to blow at ^
current equivalent to 15-hp. and only once has the circuit breaker
a clutch

When

the

;

been

known

Two

to open.

employed to increase the lighting load and
employed on heating and cooking devices. No
literature to speak of is distributed and the solicitors make more
The company makes a displair
of a house-to-house canvass.
of various devices in its office on Twelfth Street, and while it
does not keep any supplies it sells motors. Lamps are renewed
free of charge and pains are taken to see that every installation
is satisfactory.
No signs are sold by the company or put out on
monthly payments. Customers purchase their own electric signs
and these are carried at the same rate as ordinary lighting. A
number of electric flat irons are in service which were first
placed on trial and afterward sold by the company at cost. A
feature worthy of note is that any complaint received up to 9
one

solicitors are

solicitor

is

o'clock at night

is

attended to that night.

The company has

a

contract with the city of Altoona for 400 enclosed arc lamps
the rate of $50 per year, and is obliged to supply the fire
houses of the city with electricity for lighting free of charge.
.Xbout 39,000 incandescent lamps are connected to the system.
Mr. K. B. Greene is the superintendent of the company.
at

Car Lighting.
BY
KKi.

I.

— UV.NAMO

OF

KOO.M

The

THK ALTOONA EDISOX COMPANY

the latter having a storage capacity for three months' sui)ply.

The
is.

station load

9/11

is

of the load

rlivided in the proportion of 2 to 9, thai
is

current and 2/11

direct

is

alternating

kw-hour
(or the first 26 hours of connected load per month and after
that at the rate of 4 cents per kw-honr. Motors and lamps are
cliarge<l alike and cooking utensils if used at all come under

current,

'ihc energy

is

sold at the rate of 8 cents per

The minimum

the 4-cenl rale.

bill is $1

per month, and

all

cus-

tomers arc supplied through meter.
Energy is also sold for
clecirolytic purposes and for charging telegraph lines; the Western Unirjn, Postal and Pennsylvania Railroad companies taking
current directly at 1 10 and 220 volts through lamp resistance
instead <ii from battery.
In this way the Philadelphia Edison,
Harrisbiirg Edison, Altoona Edison and Allegheny County

Company

Light

of

through the telegraph

Pillsburg

arc

tied

together

electrically

lines.

AllernaliiiK-cnrrcnt and direct-current ilay circuits arc main-

tained and motors arc fed frtim both.

load

is

The

alternating-current

greatest at about 7 o'clock at night and do(;» not chang?

much during

the month.

The

direct-current load changes in

peak from 6 to 8 o'clock during one wock each month, and Ihc
demand at the peak at thi<i lime changes about 22 per cent.
Altoona is what may be termed a railroad town, being built
around the great shops of the Pennsylvania Railroad Company.

The

employee.i of the railroad arc paid once a

ous departments arc

paiil

on difTcrent days so

month
lli.il

llir

Varipay-

J.

R.

CRAVATH AND

V.

R.

LAXSINGH.

of steam

railroad cars is a
matter which has received but little of the attention which its
importance deserves. Steam railroad cars, up to present writing, have been almost invariably equipped without any referefficient

electric

lighting

ence to delivering the most useful illumination for the money
this, too, in spite of the fact that frequently the

expended and

source of current supply
capacity.

If

more

is

attention

a storage battery with

were paid

current was delivered to the lamp,
the

amount of

useful

service

a

limited

to the efficiency after the

woul.1 materially help out

it

that could be

obtained

from

.1

given size of storage battery, as cars could be well lighted with
kss electrical energy. In the case of electric cars, it is not so

much

the question of efficiency as of general effect and good

illumination without blinding glare.
I'"ig.

I

shows

the interior of a private electric car which can

be taken up for discussion to illustrate

some of

the points which

This car, in addition to having an ample
supply of incandescent lamps has also an arc lamp, as .seen,
which is entirely out of place in a car of this kind and will he
The incandescent lighting is accomplished
left out of account.
will be

brought out.

by a row of frosted bulb incandescent lamps along each side of
For an electric c.ir where efficiency is no object the arthe car.
r.ingement is fairly good. The frosted bulbs very much reduce
the gl.ire which would be received from a row of clear bulb

lamps so located and there is no particular need of increasing
the efficiency by the use of reflectors, although the shading and
ililTusing which would he accomplished by im opal or prismatic
If this were a sir.im railvellrctnr wiiuld be very dcsir.'iblc.
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road car drawing its electric lighting current in whole or in
from a storage battery, the economical aspect of the case

part

would be quite

These lamps should then be equipped
because of the greatly increased amount of
light that could then be delivered at the seats, as well as for
with

different.

reflectors,

power from 30

237

to 45 degrees

from the

vertical should be used

the lamps are placed vertical. With such bracket lamps considerable light must necessarily be lost because of the failure of
the woodw-ork to reflect part of the light which goes in that
if

direction.

In the lighting of dining cars, the principal thing

is

provide a lamp at each table so arranged and so
equipped with reflectors as to concentrate nearly all 'of
With well lighted
its light on the white table cloth.
tables, the balance of the car will take care of itself.
This table lighting can be accomplished by artistic

to

brackets extending but a short distance from the side
and with lamps pointed

of the car, over each table

down toward

the

table

top.

effect in table lighting so

If

desired,

much sought

the

subdued

for recently can

be obtained by proper shading of the light, always remembering, however, that the concentrated beam of
light

from the

on

reflector

to the top of the table

not be interfered with, however

much

the light

must

may

be

shaded to the eyes of a person looking the length of
the car.
It goes w-ithout saying that all brackets and
other fixtures used in car lighting must be short and
substantial.
Fig.

2

is

ference there

a

remarkable example of the small

may be between

the right and

dif-

wrong way

In this illustration there is a
table.
This bracket, however, instead of being properly equipped with a lamp
in a deep reflector which would concentrate the light
on the table and shade it from the eyes of persons seated some distance away, has two lamps in reflectors
giving a verj' wide distribution and these lamps are pointed
away from the tables. The result is that only a very small
of lighting a dining car.

two-lamp bracket over each

FIG.

I.

— INTERIOR OF

PRIVATE ELECTRIC CAR.

diffusing and

shading reasons.
This location of the lamps
(which would bring them over the seats of an ordinary railroad coach) is excellent. The reflector selected should be one
which would come down well over the lamp so as to diffuse
the light and prevent it from blindmg anjone looking the length
of the car.* Opaque metal reflectors would manifestly be out
of place in car lighting so that the choice lies between opal and
prismatic glass if we leave out of account reflectors of sand
blasted glass which do not modify the distribution of light sufficiently for this particular purpose.

Opal reflectors have the advantage of being smooth and so more easily cleaned than prismatic reflectors. They have a disadvantage strongly urged by
some railroad men who have had experience with them
that they show very badly the dirt which collects upon
them between cleanings.
Prismatic reflectors, while
not so easily cleaned, do not look as badly when dirty

per cent of the light of the. lamp

is directed on the table top.
do not act to diffuse or shade the light and the
whole arrangement is much less efficient and much more trying
on the eyes than it would be with the very small changes men-

The

reflectors

tioned.
The gas lighting in this car is b}' means of the standard Pintsch gas fixtures fastened to the center of the car deck.
This is about the only feasible arrangement for gas lighting in

a car and
to place

is less trying on the eyes than some of the attempts
gas or other lamps along the sides of tha car. Electric

as opal, because the dirt collects in the bottom of the

prisms where it is not noticeable. After all, the cleaning of a prismatic reflector is not very difficult if the
cleaner is provided with a stiff brush and brushes
lengthwise of the prisms.
Xo ordinary flimsy shade holder should be used for
holding reflectors in car lighting.
A cast brass or
bronze holder fitting over the socket as do the bronze
husks shown in Fig. 2 should be used. This holder is
fastened directly to the ceiling independently of the
socket so that the weight of the reflector svill not pull
the socket to pieces. On Pullman cars the berths interfere with such a location of lamps

and those for the genmust be placed in the center,
being usually grouped around the gas light.
With
eral

lighting of the car

lamps so placed, reflectors giving a maximum candleat about 30 to 45 degrees from the vertical would
be best, assuming the lamps to be placed vertical. (See

power

the articles before referred to.)
If placed at angles
radiating from the gas fixture, more concentrating reflectors should be used, and the lamps should be pointed
at the seats, not up and down the aisle.

Some day coaches arc provided with lamps on brackets located high between each window. In this case also, deep reflectors which cover the lamp and give their maximum candle• See scries of articles by the authors
on "Reflectors, Shades and Globes,"
tLECTRiCAL WoRLD AND Enciseeb. Nov. 2$. Dcc. 2, 9, 16 and 33, 1905.

FIG.

2.

— AKRA.NGK.MENT

OF

LAMPS

IN

DINING-CAR.

lamps should be placed low along the sides of a car only when
thoroughly shaded.
In the case of berth lamps in sleeping car, these lamps should
always be shaded ir such a way that persons facing them will
not have the light shining in their eyes. This can be done by
proper designing of fixtures. On some electrically lighted sleep-
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ing cars this shading is accomplished very well.
On others
these berth reading lamps are entirely exposed and are very trying on the eyes of anyone who must face a row of them an
entire evening.

This

true whether

is

the person

Is

actually

looking at the light or not.

As

will be

noted from the illustrations, unique and interest-

ing photographic prints are obtained from the negatives after

development, the designs being varied according to the patterns
used, the arrangement of the powder, the strength of current
and the form of metallic conductors employed. It is maintained
that the tension of the current

Photographs of Electric Discharges.
Some

interesting

photographic investigations of electrical
sparks and discharges have been carried out at Nantes, France,
by Dr. Stephana Leduc, as evidenced by the accompanying illus-

some recent photographs made by

trations of

The

effects

ice crystals,

this investigator.

produced are not unlike those of snow shapes or
or those given by the kaleidoscope.
The photo-

graphs are used as designs for decorative purposes, various
patterns being first provided for the general outline, according

XLIX, No.

Vol,

makes

a great difference in the

obtained as does also the temperature and dryness or

results

moisture in the atmosphere.

Some important

investigations have been made of electric
by this photographic process. Images of electric spectra
have been obtained by photographing silent discharges of electricity by placing the metallic point and sensitive plate in the
same position as when using the ornamental patterns, the plate
and point being again connected to the outside metal ;• atings
fields

of the Leyden jars.

By

using a single point a photograph of a monopolar

fii

M

is

.£;.

Figs,
to

whether the design

The

outline

of a

is

star,

i,

2

and 3.— Artistic Effects Obtained by Means

for wall paper, carpet or rug patterns.

other patterns are
placed on a photographically sensitive plate, then metallic oxide,
starch or other fine powder is sifted over the sensitive surface
of the plate, after which the pattern is taken from the plate,
letters,

figures

or

leaving the tracings of the openings on the same. The exposure
to the electric discharge is made in a dark room and the sensitive plate is then developed as in the case of ordinary negatives

exposed to

With

light in a

camera.

these electric photographs

no camera is required, as
powder is placed on a metal
foil, joined to the outer coating of one of the Leyden jars of a
frictional machine.
The other jnr of the st.itic machine has its

4.— KKI'KOUUCTION OF I'UUIUUUAI'H

field,

the

photographs produced giving designs somewhat similar to iron
filings with magnetic fields.
The photographs with unlike poles

show

lines drawing together and connecting the poles nhile
with poles of the same sign the photograph of the electric discharge resembles the filings outline of two magnetic poles,
which are alike, either both positive or both negative.

By employing

number of

a

points multipolar electrical fields

are photographed and by placing the points perpoirdicular to the

the plate with the outline in fine

FIC.

of Electric Discharges.

obtained, two points being employed giving a bipolar

^l^

LLfcCIKlC UiSCHARGI'

outer coating connected to a point placed in the middle of the
tracing perpendicularly to the sensitive surface.
The static

machine then h.is its two poles connected to the inner coatings
of each jar respectively, a screen beinR provided for protecting
the surface of the photographic plate from the discharge of
sparks at ttir ni:i(hino

plate or parallel

noted

with the plate

in the results.

It is

many

interesting changes are

necessary to employ

iihiies

of the anti-

halo type so as to avoid the veil due to the .-.park in
these experiment"; in order to obtain tlic ht-t n'sults.

I'lG

It

5.

is

-kl.l'kulJULriuN 01

also stated

adv.'ititngc,

while

the

that

I'lllllllljKAi'll

ul-

many

of

KLI.CIKIC UISCUARGE.

red oxide of mercury

is

employed

to

the plate being immersed in the compressed oxide

discharge

is

taking

place.

There

is

also

a

great

produced on the plates i( th^ point is
positive and the plate negative, the former connections h;ivi'ig
brrn ri-vcrsrd.
•JifTircncc In the

figures

:
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Some Advice
By W.

to Inventors.

\V.

step should be to determine

its

pamphlet above referred

only brought

down

to,

as this publication

is

to 1905, but the Patent Office will, as stated,

As examples chosen from the
were in 1902 85 patents on steam engine indicators of every type and on their engine connections, in five subclasses, the total cost of which would be $2.55.
In the class of
steam and vacuum pumps there were 247 patents, the cost of
ratnphlet, there

doubt that an immense amount of time and money is annually
expended by the ingenious on supposed inventions, which either
do not get beyond the application stage in the Patent Office,
or if they possess sufficient novelty to warrant the issue of a
patent, never bring any returns to the inventor. One reason for
this deplorable condition is undoubtedly a lack on the part of
the inventor of knowledge of the prior "state of the art" in
the branch with which he is dealing, and it is most strongly to
be urged that when one thinks he has evolved an inventive idea,
first

classification

supply the information to date.

Dixon.

It has been estimated that at least 85 per cent of the patents
issued from the United States Patent Office possess no commercial value. While this may be an exaggeration, there is no

the

239

the

being

specifications

thus

On

$4.94.

electromagnets

for

were 14S patents in a single sub-class,
a sub-class on electrical ore detectors. It may

special applications there

and
be

13 patents in

noted

a curiosity of

as

the

no

classification

that

while 274

compound engines from 1789

patents had been issued on

to

than 2,149 patents have been taken out on that
will-o'-the-wisp of inventors, the rotary steam engine.
1902,

less

When

relation to the "state

Worth

Inventions are

Patenting.

of the art."

Few

inventors, of course, can in this respect follow in detail

the practice of opulent professional inventors and

who possess, or have access to,
embracing the entire literature of the art and the
science concerned in their line of work, including patent publications of foreign countries.
They can, however, obtain for a
small price from the United States Patent Office, a collection
of all the specifications and drawings of United States patents
in print (about 6 per cent are usually temporarily out of print),
in the class or sub-class to which the invention in mind relates,
and no inventor should proceed with an idea before he has
large manufacturing companies,
libraries

availed himself of this inexpensive opportimity for testing

novelty and comparing

its

with the conception of others in meeting the same or a similar end.
Moreover, a glance through
such a collection of patents will broaden the vision of the inventor,

and even

if

already

covered,

the

it

he finds that his original idea has been
general knowledge which he will thus

may

acquire relating to the art

method

suggest a different and better

When

for attaining the object he has in view.

direct contact with

a certain line of

work

finds

By Frederick

some of the

one

in

the need of

A. Tobler.

The records show that at least 8S per cent of the inventions
patented in the United States are of no practical value. This
state of affairs would seem to show that American inventors
are either lacking in genius, or are deplorably unfamiliar with
the needs of the industry, to the advancement of which they

Doubtlessly this condition

apply their talent.

is

due to

a

lack

of commercial rather than mechanical insight, and C3 n he readily

surmounted
opinion, and

if

but cater to capable outside
Theft of invention is ir.i-

the inventor will

rely less

upon

his ow'n.

when exposure

is general and the invention fully deIndeed inventors are too enthusiastic they rely tntirely too much upon their own judgment with rega d fo the
commercial outlook for their inventions, when in fact the :.!
chanical side is properly the limit to their judgment.
=1
Some of the most ingenious mechanisms are of no com:.;.
value and consequently bring nothing to the inventor b>"y. d
It is easier to abandon a
the satiation of personal conceit.

possible

veloped.

worthies'

;

before

invention

it

patented

is

than after.

There

an improvement, the greatest incentive to an invention is established, and the work of others along similar lines, but with
perhaps different objects in view, should be highly instructive,
and may lead to a notable and profitable invention not at all
conflicting with those inventions which furnished part of the

seems to be some tie between human nature and a monopoly.
There are a number of individual methods w-hich inventors
have adopted in order to determine the question, "Is iny invention worth patenting?" but to the writer's mind and borne out
by actual experience, the method detailed below is one of the

inspiration.

best, giving excellent results at a

As

the Patent Office

not permitted by

is

any manner as an adviser

to

inventors,

its

letters

to that office

asking for information in a general way will not receive consideration.
The following method is therefore offered as the

one to follow

in the

First, write to the

matter in question
United States Patent Office, Washington.

D. C, for the "Classification of Patented Inventions," enclosing a money order for 10 cents in payment.
Second, from the classification given in this publication determine what class or sub-class the invention in mind would

come under; sometimes

will be necessary,

it

owing

to the in-

definiteness of a subject, to select several sub-classes.

Third, then write to the Patent Office, specifying the
or sub-classes selected and

ask the total expense of

patent specifications to date embraced in the same.
will
is

state the

number of

2 cents each,

if

all

patents,

and the

total cost.

classes;
all

the

The reply
The cost

the patent publications in a class that arc

in

print are purcliased, or 3 cents in the case of sub-classes.

If

it

is

quiry
postal

is

intended to purchase the patents concerning which inmade, it will then be merely necessary to for.vard a

money order

for the

amount quoted by the Patent

Office

be well in the letter ordering the patents, to confine the
text, as nearly as possible, to the language of the letter of
In all this correspondence
quotation from the Patent Office.
it

will

letters

sliould be limited so

far as possible to a

sentence, for

the introduction of extraneous matter will be useless, and apt
to lead to delay.

Only an approximate idea of the number of patents issued
rl.iss and sub-class can be obtained from the

since 1789 in each

The very

rules to act in

first

minimum

cost.

step to be taken in following up this

method

drawing, which will be
done by an architect or mechanical draftsman at a cost rangThis accomplished, as many blue
ing from $1.00 upward.
is

to have a tracing

made from

the

to time as there will be need for.
generous supply of blue prints, a directory
containing a list of those engaged in the manufacture of the
particular article to which the invention relates should be proDirectories, or "Buyers' Guides" are issued in almost
cured.
all branches of industry, and perhaps the simplest way to get
just the kind wanted is to address a technical or trade journal
for information on the subject, also for a small sum Boyd's City
Despatch, 16 Beekman Street, New York, and the Rapid Addressing Machine Co., 79 Dearborn Street, Chicigo, rre prepare!

made from time

prints can be

Having made

a

to furnish lists of firms

the United States.

engaged

The

in different lines of business

i-i

directories or lists give the addresses

all those engaged in the business to which they relate, but
the larger firms should not be the first ones to be approached
as they are the least apt to give an invention, other than one

of

containing a basic feature, due attention. Moreover, such manufacturers have in their employ a corps of experts, both mechanical and legal, which

makes

it

unsafe to submit for their

One company in
perusal anything in the undeveloped state.
the United States of this character had over 100 skilled exits mechanical department and 11 lawyers in its legal
department and any invention or idea submitted to one of its
offices located anywhere will be forwarded free to the head
it would, however, be foolish for any
office for investigation

perts in

;

inventor to

take advantage

of this

facility

for

he would be
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merely pitting his idea against the practical
or more experts. The chief aim of
this

of a hundred

skill

ultra

charitable ar-

rangement is probably merely to gather food
to stimulate the
developmg powers of its own experts, though
possibly,
also

With a view to the purchase of good
patents provided their
school of experts, mechanical and legal,
cannot do better. The
smaller manufacturers have no department

of this kind, and
an invention submitted and form
an'opinlon based upon its probable merits with
a view to its purchase
The smaller manufacturers are always on the
alert for som-will be apt to look into

thing that will enable them to enter more
successfully into
petition with the larger firms.
Generally a patent is the
likely means to accomplish their aim
in

thi?

commost

regafd, and any-

Vol.

XLIX, No.

5.

be well drawn, and the letter accompanying the prints should
be concise and, if possible, typewritten.
Time is very important to men engaged in successful businesses and in con-

many poorly-written, though important, letters go
waste basket virttially unread. The more blue prints
and letters sent out the better, and an inventor can, as a
rule, rest assured that if those to whom the subject should
appeal show no interest in his invention, it is probably worthsequence
to the

from the commercial standpoint, and the idea of patenting
should be abandoned.
Even though an invention thus tested should be a good one,
it must not be expected that all those addressed will want to
hold rights under the invention, but from the general tone
of the answers received, the likely commercial value of an inless
it

can

vention

interested

Companies

determined.

be

usually

particularly

the patent situation usually only buy those in-

in

volving a basic feature or claim, as they keep experts who
can get around almost any combination patent should it be
to their interest to do so
therefore, in the ordinary case but

&

;

encouragement can be expected from these sources. However, the middle class of manufacturers are always alive to
any good thing brought to their attention, and will give their
opinion, whether a patent be basic or combination, if the matter
There are others
is put to them as a business proposition.
little

again
tain

who

will frankly state that the invention

some

appears to con-

merit, but they personally are not in a position to

take it up. It must not be thought that all those who believe
they can see a dollar in an invention are ever ready to jump
right in and squeeze it out. There is a market for all good in-

Find out

ventions.
it

for all

it is

first

if

it

is

good, then patent

it

and push

worth.

La Grange,
The North Shore

Pumps

Centrifugal

Electrically-Driven

Electric

at

111.

Company which

supplies

central

towns around Chicago has recently placed centrifugal pumps in its combined water
and electric light plant at La Grange. This installation is one of
considerable interest, both to central station companies that
contemplate doing waterworks pumping and to those doing it
already, but contemplate changes or additions in the present
station service in the majority of suburban

pumping

The

plants.

centrifugal

pump

has for some time been

recognized as a very simple piece of apparatus for use when
Nevertheless, it has not
connected direct to electric motors.

used

yet been

much

-^-T"^ " ""

"'

'

for

'

11

.DAIIoin

FIGS.

I

AND

thing in their

very tempting

2.

— DETAILS

OF DEEI'-WELL PUMI' AT

line, in

the shape of a

bait.

'Ihen again, a

new

invention,

attractive light arc all-important,

uifially a

is

well -composed

as

the

always a
and

letter

a pcoper
impression

in

first

strong factor in a deal of this kind
place, the tracing from which the blur prints arc
is

FIG. 3.-

o-'^^'^

ofUuuTf

rUMP HOUSE AT LA GRANGE.

_

other enclosures necessary to present the subject

and

GKANGE.

l,A

waterworks pumping.

In the

first

made should

Grange plant comprises butli deep well pumps for
water from the well to a surface reservoir, and
?lso pumps for raising from the surface reservoir to a stand-

The

laising

pipe.

I.a

the

One

of the deep well

pumps has been

regular service for several months,
stnllcd

in

nn adjoining well.

in

.^nother one

operation in
is

to be in-

—
February
Fig.
Fig. 2

and. 2

and

I

is
it

2,

ELECTRICAL WORLD.

1907.

shows the general plan of the deep well pump, while
a drawing giving more of the details. From Figs, i
will be seen that the

pump

is

of the three-stage tj^pe

below the surface in the well. The suction pipe of the pump extends 30 It. more, making a total
depth of no ft. from which water can be drawn. The motor
which is at the surface drives the pumps through a long veris

located 80

ft.

Each

241

bearing is steadied or held firm within the
by means of cap screws with jam-nuts placed 120 deg
apart around the bearing.
These cap screws are adjusted tc
hold the bearing in center with their leads against the inside
alternate

8-in. pipe

of the 8-in. pipe, and the jam-nuts are then tightened.

The motor

connected with

is

the shaft

by a leather link

The weight of the armature is taken by the
shaft thrust bearings.
At the top of the well two kinds of
thrust bearings are provided.
One of these is a ball bearing
which takes the weight of the armature shaft and pump runners while the pump is starting up. After it is started the weight
flexible coupling.

is
taken by a hydraulic bearing supplied w'ith water under
pressure from the water works mains. The hydraulic bearing,

which is similar in principle to the step bearings used under
steam turbines, consists simply of a disk upon which the weight
is placed and under which a film of water is forced
so that
the weight is carried by this film of water. The shaft cannot
he raised by the water pressure very far because the increased
opening caused by the raising of the shaft would immediately
cause a drop in the water supply pressure because of the restricted inlet for the water.
This deep well pump discharges
into a reservoir at the surface.
Pump'ing from the reservoir
to the standpipe is done by a set of horizontal shaft centrifugal pumps which will be described later.
FIG.

4.

— HORIZOXT.M.

PllIPS

.\T L.\

GR.\.VGE. ILL.

shaft.
The pump is only 13 in. in diameter over all.
The water was formerly pumped from this well by a compressed air outfit.
In order to accommodate the centrifugal
pump it was necessary to ream out the top of the well to a
tical

depth of 120 ft. The cost of this reaming on one well was
about $1,500. As the upper part of the well was drilled through
solid rock, it wa? not provided with a casing; consequently
there was no expense for removing a casing when the reaming
was done. The total depth of the well is 2.014 ft. The ordinary depth of water when pumping is about 63 ft.

The

centrifugal

pump was made by

Byron Jackson Machine Works, of San Francisco. It is driven by a Westinghouse
three-phase, 440-volt induction motor running at I,I20 r.p.m.
The pump discharges into an 8-in. pipe which takes the water
the

Figs.
to the surface.

5

In the middle of this 8-in. pipe

and inside of the

4-in.

pipe

is

the

and
is

6.

ployed.

Although the results were doubtless partly due to some
was no casing in the upper part of the well,

leaks since there

which was
compressed

in

solid rock, there are nevertheless probably

air

better condition.

outfits

in

many

operation

The pump now

to-day which are in no
in operation is delivering from

400.000 to 450,000 gal. of water from one well per day.
By
weir measurement it pumps at the rate of 428 gal. per minute.
The rated capacity of these pumps working against loo-ft.

head

is

350

gal.

per minute.

located in a pit because
at

when

La Grange an abandoned

site so that

The two

wells at this plant are

the water works were

first built

stone quarry was selected as the

the quarry excavation could be used as a fire reIt is no longer so used, but it is nevertheless

serve reservoir.

necessary to provide a

pump housing somewhat

diflferent

from

Details of Horizontal Pumps.

a 4-in. pipe,

driving shaft.

It is notable that considerably greater output has been obtained from this well with the centrifugal pump than could be
obtained from it with the compressed air outfit formerly em-

Every 8

ft. in the 4-in. pipe is a babbitted bearing to keep
the vertical
shaft in line, as indicated in Figs. I and 2.
The shell of this
babbitted bearing served also as a coupling for the 4-in. pipe.

which would be necessary if the wells were not in this
Fig. 3 shows an elevation of the pump house, which will
stand on the rock bottom of the old quarry about 25 ft. below grade. The plan is to fill up the quarry to grade, as indicated on the drawings.
that

pit.
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For raising water from the surface reservoirs to the standtwo pumping sets are provided of the kind shown in
Each set is driven by a 50-hp Westinghouse,
Figs. 4, 5 and 6.
three-phase, 440-volt induction motor running at 1,120 r.p.m.
On each end of the motor shaft is a jaw clutch coupling by

Equipment

they must
inch

it

;

pump when

Company

growing town of about 2,000
found an example of a combined electric light, steam heating and water works plant
operated by one company, in a town where it would be difficult to make a waterworks pay alone. The Public Service Company of Mooresville was granted a franchise by the board of

At Mooresville,

Ind., a rapidly

population, near Indianapolis,

trustees

February

on

is

The

ig04.

4.

addition to

franchise, in

54 lbs. per square
In order to put a fire pressure

the standpipe

averages about 50

XLIX, No.

of the Public Service
of Mooresville, Ind.

pipe

which it can be connected to a two-stage, horizontal shaft
Byron-Jackson centrifugal pump. The arrangement of piping
and valves is such that either pump can be operated alone or
the two pumps can be operated in multiple for ordinary pumping into the stand pipe. The maximum pressure against which

Vol.

lbs.

is full

is

on the mains it is necessary merely to connect these
two pumps in series and close the valve between the mains
and the standpipe. The rated capacity of each set of two pumps
is 700 gal. per minute pumping in parallel against 138-ft. head
and 350 gal. per minute pumping in series against 221-ft.
head.
This arrangement is extremely flexible.
For the ordinary pumping at the present time, it is customary
to run one motor connected to one pump during the entire
24 hours, except during the peak load in the evening and for
Of course the motors operate
.vbout an hour every forenoon.
of 90

lbs.

somewhat underloaded, but since the point of maximum efficiency on an induction motor occurs at a load considerably less
than the maximum it can carry without overheating, the motor
not running at an inefficient point. The practice in case of
an alarm of fire is to connect the two pumps of one set at
once in series and let them discharge into the standpipe. As
is

long as they are discharging into the standpipe the pressure.
When the pumping
of course, does not rise above normal.
station is notified by the chief of the fire department to put on
it is necessary merely to put the remaining set
and close the valve between the water mains and the
standpipe and the pressure will at once rise to 90 lbs. As a

fire

pressure,

in series

matter of fact the pumps connected in series when not delivermg much water will increase the pressure to no lbs. In order
to prevent the pressure from ever getting as high as no lbs.
a safety valve bypass has been provided by which a certain
amount of water is allowed to bypass into the reservoir whenCentrifugal
ever the pumps raise the pressure above 90 lbs.
pumps when run at constant speed will maintain a fairly conslant pressure

pumping

direct into the

mains as

is

done

in tlic

present instance.
for this

La Grange

plant

comes from

a

North Shore Electric Company
La Grange. 1 he
transmission system of the North Shore Electric Company was
power

station of the

Maywood, a suburb

at

several miles north of

The
in the Electrical World of February 24, 1906.
La Grange electric light and water works service was formerly
obtained from a steam plant. '1 he water works pumping was
done by steam. When the present changes are completed the
load will be carried regularly from the power house at Maydescribed

wnod over
tial

A

the 10,000-volt transmission line.

fireproof sub-station

is

very substan-

being completed and the horizontal

pumps are located in this sub-station. The deep well
pumps arc in the small pump houses near the sub-station. .\

shaft

part of the old

steam plant

give water pumping service

will

in

be retained as a reserve to

case of any long continued storm

which might cause interruption of the transniissinn line. None
of the steam pumps will be retained, however. The rcntrlfugal

pumps

will be relied

the deep well

A

high-speed

pumps and
steam

The steam

entirely

for the

the standpipe

engine

four-wire generator will
station.

on

driving

pumping, as both

pumps
a

arc in duplicate.

loo-kw,

form the steam reserve

reserve

will,

therefore,

be

three-phase,
at this sub-

available

fur

water pumping purposes.
The entire installation was designed for the North Shore
Electric C')mpany, of which Mr. Frank J. Baker is vice-president and general manager, by Sargent & Lundy, consulting
engineers, and installed under the immediate supervision of
Mr. J. M, Strasser, superintendent of Oislrirt "G" of the
North .Shore Flertric Company.

either

lighting or

I.

— .MOUlihSViLLE

I'LJiLlC SEIiVICE

company the

giving the

right

to

COMPANY

S

BUILDING.
for

use the streets

water

gas and heating plants for 50 years, further specifies that the company shall furnish the town 15 public lamps "known as i.Scx) candle-power," and shall maintain

works, electric

light,

these lamps according to the Pliiladclphia Moonlight Schedule
I o'clock each night at a monthly rate of $6.50 per lamp.
In case any of the lamps are not lighted, a deduction of onefifteenth of $6.50 shall be made for each night each lamp is

up to

out,

such

unless

failure

additional

number

occasioned by causes beyond the
is required to furnish

is

control of the company.

in

The current supply
large

FIG.

The company

public lamps as before defined over and
for a rental of $5.75 per

lamp per month

above
if

15

required

by the board of trustees. The company also agrees to furnish
the town of Mooresville with at least 25 fire hydrants each
supplied with places for attaching two nozzles, for a rental
of $40 per hydrant per annum, payable in 12 monthly installAdditional fire hydrants must be
ments during each year.
furnished at $35 each. As to the rates to be charged to private
ordinance says that the Public Service Comallowed the right of free contract with the citizens
of the town of Mooresville for heat, light, power and water, hut
all contracts made by the Public Service Company for like service, amounts or quantities under like terms of measurements,
customers,

pany

the

shall be

etc., shall be equal and no discrimination
or favor shall be shown to one person over another. At the
expiration of 20 years, if the voters of the town of Mooresville
express a desire by a majority vote on popular ballot to take
over and operate the works and plant of the Public Service

or payments as to time,

Company,
legally so

the town authorities may so acquire the same when
empowered to do, by paying an agreed purchase price

which shall not exceed 115 per cent of the cost of the plant,
and the town may have access to the books and papers of the
company with a view to ascertaining the cost. If a valuation
cannot be agreed upon, it shall be submitted to arbitration, each
If these two arbitrators fail
party choosing one arbitrator.
to agree, the judge of the circuit court of Morg.in County
shall

may

have power to choose
fix

any two of

n Ihini arliitr.ilor,

whom

the price.

Di'.scmiMioN

The power
building 36

ft.

plant,

by 99

offices
ft.,

01'

rRornRTV.

and storeroom

located

a

block

arc boused in a
from the principal

.

February
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business corner.
This building, illustrated in Fig. i, is of
thoroughly substantial construction, being of brick with concrete
foundations and floors, and Bedford stone front. It is a oneIt is
story building 22 ft. high with a tar and gravel roof.
about as near fireproof as it can be made. The lot upon which
it is located is considerably lower than the business part of
the town which is supplied with steam heat. This location is
desirable because of the easy return of the condensed steam
from the heating system. The building is not near any steam

may

be run in the future from the Indianapolis & Martinsville electric road, which is only a block disThe boiler room contains two loo-hp Qiandler and Taytant.
railroad, but a spur

lor

horizontal

return-flue, boilers

feed water pumps.

and

two Fairbanks-Morse

The generating equipment, shown

consists of a Chandler

and Taylor 50-hp engine

in Fig. 2,

b-elted to a 30-

"kw Commercial 230-volt, direct-current generator and a Westinghouse 7S-hp high-speed engine direct-connected to a 45-kw
Westinghouse generator of similar voltage. Water pressure
on the mains is kept up by a Holyoke-Dean service pumj
having a daily capacity of 1,116,000 gal. The company's principal well, which is located back of the power house, is 14 in
The water from this well is ele
in diameter and 47 ft. deep.
vated by a steam deep well pump. About a block distant is
another well 8 in. in diameter by 311 ft. deep. Water is raised
from this well by a bulldozer deep well pump belted to a il4The water supplied is pumped from the wells into
lip motor.
a concrete cistern under the office and storeroom part of the
company's building. This cistern holds 43,800 gal.

The town
to prevent

it

is

man spends the balance of his day on repair and
The company also employs one outside man.

The company has a system of meter
tlat rates,

down

cents per

trouble

and a system of

made high

The minimum

order

in

Lighting rates are

The water
minimum bill of

rate

bill is $1.

13]/^

payment

a discount of 10 per cent for

cents per thousand gallons, with a

is

50

40 cents.
The ordinance specifies nothing in regard to rates, except that
there shall be no discrimination between customers of the same

Steam heat is all sold by a meter which
class, as before noted.
measures the amount of condensed water. The rate on this is
SO cents per thousand pounds of condensation, less 10 per cent
payment within 10 days.

for

FINANCES.
valued at $44,000 in a report made by the American Engineering Company, September 5, 1905, the original cost

The

plant

is

Owing

being given as $45,403.

to the

advanced prices of iron

operating expenses for the

more than this to
The company's gross income and
months of October, November and

December, 1904 and

were as follows

and

copper,

it

would

cost

duplicate the plant to-day.

1905,

considerably

Gross Income, October, November and December, 1904.
Light
$894.74

Water
Construction

325.93
258.10
143-93

profit

Heat
Total

$1,624.70

the investment in

Operating Expenses.

Because
compactness of the town, the 220-volt, direct-current,
two-wire system of distribution was selected. The street arc
lamps are 220-volt, 2%-aTnp., supplied from a pair of mains

There are 23 of these
arc lamps in service. The line drop between the station and
lamps on peak load averages 5 volts. Free lamp renewals are
given.
The peak load in December, 1906, was about 230
amperes at 225 volts. There are about 160 electric light customers and 9 steam heat customers.
The steam heating is done by exhaust steam from the pumps

rates

rates are purposely

flat

kw-hour with

within 10 days.

distributing systems both for electric light and water.

from the private

but the

induce customers to use meters.

to

surrounded on two sides by creeks which tend

spreading and so keep

243

work.

Wages

•of the

separate

:

:

.

Coal
Sundries

$690.00
467.00
321.66

Total

$1,478.66

Gross Income, October, November and December, 1905.

lighting.

Light

$1,216.01

Water

422.38
256.76
100.92

Construction profit.

Heat
Total

$1,996.07

Sundry expense contains general expenses,
insurance,

counts,

taxes,

repairs,

advertising, and legal expenses.

renewals,

interest

postage,

and

dis-

printing,

For the year 1905 income and

expenses were as follows
Gross Income, 1905.
Light

.$4,098.33
1,611.48

Water
Construction

profit

905.63
441.99

Heat
Total

$7,057-43

Operating Expenses.

Wages

$2,760.00

Coal
Sundries

1,231.58

Total

S4.674.2S

682.70

Net income

$2,383.67

The company issued in 1904, $24,000 in 20-year,
gold bonds.
The bond interest and sinking fund

5 per cent
is,

at the

company's request, paid directly by the city treasurer to the
trustees for the bonds and sinking fund the payments by the
city for the first 15 arc lamps and the first 25 fir» hydrants
licing just about sufficient to pay the bond interest and retire
the bonds within the time specified.
As. supplementary to the
foregoing statements of income and expenses, -he following
statement showing the income for the month of October, 1904,
1905 and 1906 is of interest:
;

KIG. 2.

— VIEW

OF INTERIOR OK MOORESVILLE PUBLIC SERVICE PLANT.

and

electric light engines, although some live steam is necessary during the day. The American District Steam Heating

Company's system

Gross Income October.

Condensation from the radiators is
piped back to the plant. A number of customers have installed
economy coils through which the hot water from the condensed steam circulates after it leaves the radiators and before
is

used.

passes to the meters, thus obtaining the benefit of
the heat stored in the water.
it

The

some

is

:90s.

1906.

$262.43

$377-20

$406,21

136.41

9-50
185.28
72-96

1350
25903

75.94

$474-78

$644-94

$688-52

Heat

Water
Construction profits
Tot.nl

of

operated by two engineers, each on duty 10
'hours, and one engineer on duty 4 hours per day.
The latter
plant

1904.

Light

From
electric
is

these statements

it

is

evident that the growth of the

lighting business at the start in

much more

9.78

a plant of this kind
rapid than that of a water plant. The percentage

:
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Vol.

or earnings on investment in the electric light department although not shown by these statements, must be considerably

paraffin wa.x, the wire passing

higher than in the water plant, because the water plant costs
more and earns less. It is slower work building up the water
business than the electric light business.
The town is not

The number of turns that can be wound in a given space will
depend on the temperature of the bath, the amount of insulation
used and the tension with which the section is wound. The su-

yet provided with sewers, although

perfluous

it probably will be shortly.
This improvement will give a great impetus to the water end
of the business.
It is probable that the water business will
show henceforth a better rate of increase than in the past
and will appear better in comparison with the electric end.
The property is under the management of Mr. B. V. Hubbard,
secretary, who is also organizing the Arctic Ice Company, which
is to obtain its power by rental from the Public Service Company.
The ice plant will be located on the same property as
the Public Service Company's equipment, the ice machine being
located in the present engine room, and the balance of the plant
in a building back of the present building on the same lot.

the wire

.•\s

wound

being

is

it goes through a bath of hot
under a rod beneath the surface.

wax is taken off by passing the wire through slits in
one or more pieces of paper as it leaves the bath, the number

When the ice plant is started, the electric plant will probably
be operated 24 hours a day. It is now operated during only
the first part of the night and early in the morning.

The

Construction of Induction Coils.
By Wm.

FIG.

O. Eddy.

THE

present article, which is supplementary to preceding
papers on this subject, treating some of the theoretical
considerations and the technical

designs

of induction

with the methods of practical construction and the
more important manufacturing details.
coils, deals

The principal elements of a good 6-in. coil are as follows
The secondary coil wound with No. 34 single silk-covered wire

%

in.

diameter by

4%

in "pies"

thick and the following sizes: 14 s'A in. inside
in. outside; 20 3^ in. inside diameter by 4?^ in.

outside diameter.

The

14J4 in. long by 2J4
layers of primary

wire on a core

A

in.

insulating tube
inside by

2^

wound with No.

i2'/i in.

is

in.

made of hard rubber

outside diameter.

12

Two

double cotton-covered

long.

2.

— INTERCONNECTED

depending on the amount of v.ax desired. The bath should be
near the revolving form so that the wax may not get cold before
the wire is wound in place, since it is the paraffin that holds the
wires together.

ered wire

In the above

wound

so

is

a cross-section

H

design No.

is

here de-

34 single silk-cov-

more turns are contained

that 900 or

in

which gives approximately 38,000
turns for the entire secondary. The sides of the form are easily
separated from the winding by applying a little heat if they
stick
the bevel on the central piece rendering this separation
by

in.

i

in.,

;

easier.

A

further advantage of this bevel

By

of the coils.
spirals

inside

(Fig. 2)
inside

to

found

is

in

the assembling

referring to the diagram of the two single
is

it

seen that the method of connecting the

and outside

outside of alternate coils re-

to

quires that every other coil should be

method of construction frequently employed

SPIRALS.

wound

in the opposite

two may not oppose each other

in magnetoThis effect may be obtained by reversing one of
the two coils. These coils may, therefore, be assembled in pairs
with the required number of discs of insulating paper between
them, the inside ends of the wires being coimcctcd and soldered

direction so that the

motive force.

A slit is made in the paper for the wire to pass
through, there being no difference of potential at this point.
together.

With

the coils thus beveled

it

is

possible to

tell

at a glance

how

they should go without having to trace out the winding in each

minimizing the danger that

case, thus

two of them in opposition.
Having connected the coils

a careless

workman may

get

in

pairs

these

pairs

should be

assembled, a pair at a time being laid on those beneath with
sheets of insulatitig paper placed between them, and the outside

cormcctions made,

tearing

anotlier

slit

in

the outside of the

no danger of getting any pair in opposition to the rest if adjacent coils are always connected together;
but the several pairs and also the assembled sections should
A slight
be tested to discover any faulty coil or connection.
twist about the axis will take up the slack of the connection
and care should be taken to keep all the coils and paper discs

There

paper sheets.

true about the
It

FIO.

is

best

same

is

axis.

to have the entire secondary built

tions or parts, each of these being treated in a

I.— WINDING FORM.

in

several sec-

vacuum impreg-

In case the vacinun system cannot be embest to drive out all the moisture by heating the seclions in an "ven at about 120° C. and then to transfer immedi-

nating apparatus.
scribed;

those

The

advantageous

who

bear

in

mind

variations

may

suggest

themselves to

the principles involved.

separate coils of the secondary arc

direction by a lathe on a form

made

wotmd

nil

in the

same

of brass discs s\ich as

is

There arc several of the small central discs
and thicknesses. Since one man
can watch two forms at the same time, there arc, where many
coils arc to be wound, two of these on the same spindle.

shown

in

made with

Fig.

i.

different diamrlrrs

ployed

it

is

and boil out in the insulating compound. The wire itself
before winding the pies should of course have been heated to
ately

drive out

all

ninislurr.

I'or the insulating

compound

a

mixture

three parts of rosin to one of beeswax should he used; the
larger the proportion of rosin the more brittle this insulation

iif

will be, while too

much wax makes

it

too plastic

This com-
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2,

pound should not be allowed

to

get too hot or

its

insulating

qualities will be impaired.

A£ter boiling the winding

until the bubbles cease to rise, the

same compound, the outside of the casting being the same diameter as the paper discs. There should
be cast in the center a brass tube which is afterwards drawn
out,

the outside diameter of this being that of the

The end

insulating

sections should have considerable insulation be-

>ond the winding, and

hard rubber terminal

in this are cast the

posts containing the ends of the secondary winding

The
more

now assembled on the brass tube and
on the outside diameter to such a depth
not jump through and into the winding. Ihis

several sections are
insulation

cast

that the spark will

coil

and

When
wooden
which

prmiary w'inding

the

cylinder are easily

may

3.

—FRAMEWORK

FOR COIL.

conveniently be done by supporting the secondary

in

a

horizontal position and using a sheet of tin rolled into a hollow
cylinder for a form and two discs of

tame
is

wood

The

for the ends.

piece of tin will serve for several sizes of coils since

very flexible.

The two edges

the top of the coil and here the hot

poured

and allowed

in

are taken

off,

made to lap
insulating compound

of the tin are

to cool before

it

smoothed

ofr

is

form while it is being filled with the iron
which compose the core. These can be packed in remarkably tight by pushing in a few more single wires after the
•space is apparently full.
It is unnecessary to add that all the
wires should be of equal length if good appearance is desired.
In the method of mounting shown the primary and the core
are supported by a J^-m- soft steel rod which must be put in
with the wires. This runs through the center of the core and
projects at each end where it is threaded.
The details of one
end of the coil are clearly shown in Fig. 4. A wooden or hard
rubber disc wood is less expensive is now threaded on each
end of the projecting rod and held finnly against the ends of
the core wires by a nut as indicated in the engraving.
The primary and core are now ready to be slipped into place
inside of the insulating tube through the hole in the end of the
cabinet.
A hard rubber cap covers this hole and on it are
mounted the binding posts for the primary connections, while
a polished brass nut secures the cap and the end of the steel rod.
At the other end of the cabinet (in the absence of primary connections) there is only a hole for the 54-'". rod, which passes
through to the outside where provision is made for holding the
end by a brass nut.
The primary and core are thus made a unit, but independent
of the secondary, and they must be removed before the secondary can be taken out. Coils are sometimes provided with
two primaries with cores which can be interchanged for different
will retain its

wires,

and

with a

winding has been
pushed from one end
through the center of the secondary and into the hole in the
opposite end of the framework. The whole secondary and supporting framework are now ready to be placed in the cabinet
or box used for mounting the coil. The cover with holes cut
for the secondary terminal posts to project through is now
screwed in place, and hard rubber collars are arranged to cover
the edges of the holes around the posts.
after the
is

If the coil is not to be enclosed in a cabinet the
is

covered with a thin sheet of hard rubber which

and bent

into a cylinder to

conform

—

The condenser is built up of alternate sheets of tin-foil and
impregnated paper. The paper sheets are cut larger than the
foil to prevent sparking around the edges while the sheets of
foil are made to extend beyond the paper altern&tely at opposite ends so that they may be clamped together in electrical
The whole bunch is bound together at one end, but
contact.

supported by the insulating tube which is
shown in Fig. 3. This has on.; open

side to receive the' secondary,

halves of the

conditions of working.

held by the framework

slipped in place the insulating tube

dry the two

out, leaving a substantial tube

is

hot iron.

The secondary

words

at

the tin and end pieces

the ridge at the top being then

is

drawn

—

FIG.

illustrates better than

the construction.

sections are cast in the

tube.

mounting of one end of the

24s

at the other

it

is

divided into a

number of

sections by slipping

paper for insulation at intervals. These separate
sections are afterwards connected to a series of buttons or

in a sheet of

secondary
is heated

to the outside of the coil;

the edges of this cylinder are laced together and the line of

joining turned out of sight on the under side of the
this

method no framework

is

coil.
In
used and two uprights take the

tlic ends of the cabinet and support the insulating tube,
which in turn supports the primary and core by means of the
cap, which fits into it (instead of into the cabinet, as shown

place of

in

the cut).

bind and wrap the bundle of iron wire com-

It is difficult to

posing the core tightly in a true cylinder on which to wind the
A
primary. Another course is therefore adopted as follows
:

cylinder of
into

wood

the e.xact size of the core

two equal wedge-shaped

parts.

Over

is

sawed diagonally

this cylinder is

wound

with shellac a number of layers of paper, which will serve between the core and the primary. .At each of the two ends
there is slipped on a tightly fitting ring or washer made of wood

FIG.

•

These collars are to secure the primary windand they are held in place by shellac and each has a hole
drilled through it for the purpose of providing an exit for the

or hard rubber.
ing,

ends of the wire.

Now

in

a lathe

wind the primary over

I

lie

paper and between

the collars; soak the winding with shellac and bring out the
ends of the wires thrnuRh the holes in tlic collars. These do
tails

are

shown

in

ihi'

cut,

which gives a cross-section of the

4.— ARRANGEMENT OF END OF

COIL.

switches so that any number may be joined in circuit, thus giving the adjustability feature to the capacity.
The condenser is
usually placed in a shallow compartment under the base of the
coil, and the outside of this compartment is often
used for the
location of the various switches

and regulating devices.
so desired an elaborately finished cabinet and mounting
be had. and adjustments, meters and accessories added as

When
may

dict.ilcil liy

the fancy of the individual.

;;
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on

Practical Hints

By Wm. Kavanagh.

and attractiveness may be constructed

in a sur-

The

drawn on

prisingly short space of time.

letters are first

5-

itself over the surface of the glass, and also
through handling of the lamps before tliey are thoroughly dry.
A very good plan to follow in dipping lamps is represented in
Fig. 4, showing a board fitted with a series of holes into which
are forced pieces of spring steel wire to hold the lamps. After
the lamps are dipped they are placed between the wires where
they can remain until dry. The end view shows the board standing on its edge and hence the lamps when drying will be in a

evenly distributing

Electrical Decorations.

Engineers and electricians are often required to decorate electrically a hall or ballroom such decoration being generally temporary. If letters are required in the plan of such decorations
they can be either hired or purchased from any electrical supply
house.
Letters procured in this way, however, are often too
mechanical and inartistic, and, if time will permit letters of
artistic design

XLIX, No.

Vol.

vertical position, thus enabling the coloring fluid to distribute

evenly itself all over the globe surface. Fig. 5 illustrates another method of holding -the lamps in position for dipping and
drying.
wire or string,
B, is stretched taut between two
supports on which are tied a number of short strings from which

A

A

A vessel containing the coloring liquid
passed under the lamps and by holding the base of the

the lamps are suspended.
is

now

A.

KIGS.

some

I

AXD

level surface

to suit the design

2.

— ELECTRICALLY

LIGHTED LETTERS.

made we can wire

the lamp sockets and

attach the whole to our wire letter.

Take

the letters B, C, Fig.

for "bachelors'

i,

The

circle."

letter

,

-B

:

— COLORING LAMPS.

lamp with one hand, the vessel containing the liquid can be
lifted up sufficiently high to immerse and color all of the globe
then by lowering the liquid any surplus coloring will drop
back into the vessel. In this way each lamp is colored, and, of
course, they remain hanging until dry.
The wire method of
holding the lamp is the quickest, as using the strings involves
loss of time, since each lamp must be tied and untied.
With
the wire method it is only necessary to dip the lamp and then
push the socket between the wires; if a small trough is placed
beneath the lamps it will serve to keep the coloring liquid from
staining the bench or floor.
.

which

single piece of wire, while the letter

,

FIG. 5.

(such as a drawing board, partition or floor)
and size required; then by forming a stout

wire to the design thus

,
,

letters

wc

will say stand

C
B

can be formed from a
can be made out of two
and C. The wires to carry

or three pieces and soldered at A, B
the current are placed around the wire frame or shape, when
After the
the sockets can be attached as shown in Fig. 2.
sockets are in position the frame and wire are covered with any

-O-

..

^

-Qr
o o o o o

'

v
B
FIG. 3.

— FESTOONED BALCONY.

FIG. 4.

fancy-colored cloth, and of course the sockets can be covered

with the same material.

and by winding

made

it

The

cloth can be cut in

around the various parts the

to present a very neat appearance.

letters constructed

in

this

way

It

will

narrow
letter

strips

can be

be seen that

arc partly flexible and can be

bent to suit any defect in their original formation.
Festooning is an important branch in the art of decoration,

and

Fig. 3 illustrates a balcony festooned.

this

manner

the

the mains and

very handy
is

way

most

difficult

number
to

thing

is

LAMPS.

Properly constructed arches play an important part
decoration.

way or

Suppose some arches are

in electric

to be erected in a hall-

entrance, the width of the arch to be 16

ft.,

and the

rise

or spring of the arch to be 4 ft. Referring to Fig. 6, draw A B
equal to 16 ft. and locate its center at O
from the point, O,
erect O N perpendicular to 4^ B and make O
equal to 4 ft.
;

N

now extend

O N

indefinitclv in the direction of

P and draw N

In decorating after

to locate the length of

of lamps and their distance apart.

/"""^

A

determine the length of the mains or circuit

to string a cord or rope to represent the

festoons required,

from which measurements can be taken and transferred
wall or ceiling.

— COLORING

to

a

After the rneasurements arc located, wall hooks

nr other similar contrivance can be driven at various points of
the curve, the hooks serving to hold the mains while they arc
After the mains or
being bcnl to suit the required festoons.
leads arc in shape, the number of lamps and their distance apart
can be readily fixed, the distance between lamps being generally
decided by the taste of the decorator.
Incandescent lamps of various colors and shades enter largely
into decoration work, and in most cases the circtririan docs hi-,
own coloring or shading few, however, engineers or eleclricions, are capable of producing color.i or shades to compete with
those sold by supply houses, and the dipped or colored lamps
bought from the same source will usually surpass the lamps colored by the electrician, the reason for this being that tlic latter,
after dipping the lamps, is apt to allow them to lie horizontally
instead of vertically, thus preventing the coloring fluid from

I

IG, 6.

— CONSTRUCTING

AN

AKCll

FIG.

7.— ILLUMINATED ARCH.

;

I!,

N B and from this point as K erect the
and extend it to cut the line, O N. The
and K
cut each other will be the point from

locale the center of

K
O N

perpendicular
point where

M

M

M

which we draw the required arch; wc find K
cuts O N at the
point, P. and from (hat point with a radius equal to A P or
r>
P draw the arc. A N H. which will be the curve to guide in

February
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bending or forming the arches. In making such curves a chalked
string and long straight edge will be needed, and also some
chalk pencils. The perpendiculars can be erected by means of
a string or carpenter's square, and the arches can be constructed

from 1-4 in. or 3/g-in. steam pipe or from heavy wire. If there
is no simple way of supporting those arches, they can be made
with pipe legs, as shown in Fig. 7. After the arches are up,
the circuits with sockets attached can be run around each arch
and securely fastened ready

247

inches between centers, it is often necessary to remove as much
of the obstructing upright as needed. As it will be necessary

saw or cut the upright in position, it should be braced above
the cutting point by nailing pieces of two-by-four joist between
the obstructing upright and the ones on either side. The box
to

is

then set and the tubes entered as shown in Fig.

Nippies

2.

to receive smilax or other decora-

tion.

Sometimes a flash light effect is required, and a very simple
v/ay to produce such an effect is as follows Make a trough out
of sheet iron, and of any desired length, into which pour some
photographer's flash light powder, the powder extending nearly
:

At one end of the
the length of the trough in rope form.
in the powder is placed a small fuse which
will form a short-circuit when the line to which it is attached

trough and lying
is

being provided for

a switch

closed,

moment

the flash

required, the switch

is

this

At the

purpose.

closed,

is

when

the fuse

will instantly ignite the powder, producing a flash light the
luminosity of which will depend on the amount of powder and
It will be understood that if the
the length of the trough.
trough is long, considerable time will be required to burn the
powder strewn along its surface should the powder be placed
;

trough or vessel in bulk, the duration of the flash will
be much less. Powders producing various colors can be burned.
in the

Wiring

Frame

Dwelling

with
Metallic Conduit.

a

By Thomas W.

PoppE.

Great care should be taken to have
with the

wood

Flexible

boxes set flush

outlet

all

may

or plaster as the case

woodwork

In

be.

a

box termed a wall case is used. This fits snugly in the
wood and does not require the removal of woodwork to set the
box in the plaster or brick behind the woodwork. This will be
special

thoroughly explained later on.
After the locations of the panels have been determined the
number of circuits running from a panel are counted and '/i-m.
holes are drilled for the requisite

box

in

which the

slate

drawn into the
The wall is then

panelboard

are

conduit.

the plaster, which

is

cut

away
done

Where

plaster or wood.

number of tubes
is

so the
in

the

all

in a

wooden

— I.NSTALLIXG

PANEL BOX.

rigid conduit and screwed
couplings are then fastened
The nipples are then inserted into the y%-m.
to the conduits.
holes in the panel box and securely fastened by means of lock

V/i

in.

long should be

made

into combination couplings.

of

J/^-in.

The

nuts screwed on that part of the nipple projecting into the

box

and firmly fastened against the wood. The combination couplings will prevent the nipples from entering the box and the
locknut will prevent it being pulled out. Fig. 3 shows the panel
as described set ready to draw the conductors into the tubes.
At the panel box the flooring is removed to a point about
eighteen inches from the wall and about twenty-four inches
At the first outlet on the circuits the flooring is also
wide.
removed, making what is known as a pocket. Judgment should
be exercised in taking up flooring. If the flooring is expensive
it might be cheaper to cut a hole in the ceiling below.
When these preparations have been completed a wireman lies
upon the

floor at the

about 1/16

in.

thick

box and pushes a snake (a steel spring tape
and ;^ in. wide and as long as desired)

between the beams to the pocket
happen that the beams may cross

at the

first

outlet.

his path instead of

It

may

running

fastened, after the wires

box can be

set

flush

with

cases whether the finish

room or

FIG. 2.

hall is finished in

is

wood

box will be formed by the finished woodbox was set flush with the woodwork the door
of the panel would necessarily project outward, giving a bad
the door of the panel

work and

the

if

-Lcff/y y'ry nscir'

appearance.

of /box

After sufficient wall has been removed the box can be set as
shown in Fig. i. In one case, illustrated, on each side of the
box biicks are removed from the wall and white pine plugs
driven in the cavities thus formed. The box is then fastened

II

11
'

1

'

BM

l«

1

Sox

-fiirrvng Sfr-i)os
1

(M

his

11

II
FIG.

I.

1

Hsx/fo/s

— INSTALLING PANEL BOX.

to the plugs with screws.

Cement

is

FIG. 3.

then forced into

all

cavities

Where the partition or wall is consurrounding the box.
structed of framing the uprights of the framework are built
out to meet the sides of the panel box. The boxes are not as
a rule narrower than eighteen inches and as the uprights of the
framework are generally only fourteen inches

/f/^fa/Cono/u//-

Con,>o/U)fs

apart,

sixteen

— PANEL BO.X

IN POSITION.

parallel to it.
In this case he must push his snake under the
beams between the beams and the lath. This can be done only
where furring strips have been nailed to the beams and the
The furring strips are about
lath nailed to the furring strips.
^^ of an inch thick and permits a flexible tube for No. 14 B. &
S. duplex wire to be drawn beside it under the beams.
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Should there be no furring
to the beams, as

much

and the

strips

lath be nailed direct

flooring as necessary should be taken up

and a notch about one inch deep and one inch wide should be
cut across every beam necessary.
This admits the tube and
allows the flooring to be replaced. When cutting the beams for
the tube one should,

if

possible, cut

partition, as the depression

made towards

above or near a supporting

made tends

weaken the beam

to

if

the middle.

and

the outlet

against the

is

5.

held in place by a metal plate, which clamps

tile.

This mat

is

it

so placed as to avoid the action

tile upon the metal in the plates.
If this
were not done the plates would rapidly become disfigured. If a
wall case is set in the tile two holes are drilled in the latter,
using an ordinary twist drill, and the mat fastened to the tile
with wood screws and screw anchors. The wall case is then

of the chemicals in the

fastened to the mat.

After the snake has been pushed from one pocket to the other

XLIX, No.

Vol.

should be used when

Plaster of paris

box permanently,

setting the

as this aids in securing

it.

In ceiling outlets gas pipe generally exists in dwellings which
are being wired.
In this case a round, shallow box is put in
place, a hole being made in the center of the box, the gas pipe
protruding. It is pushed firmly against the plaster and a round
FIG. 4.

—DRAG FOR CONDUIT.

ring with a setscrew in

it

placed over the gas pipe and pushed

firmly against the inside of the bo.x, being fastened

a Strong sash cord

drawing with

it

is

attached to the snake and

the sash cord.

At one end

it

is

drawn

out,

of the sash cord

The

the setscrew.

plaster in

Where there is no gas pipe a hanger must be provided. It
made long enough to reach from the face of the box to within

(Fig. 4) should be securely fastened, which can be
screwed into the conduit. The sash cord is then drawn out,

is

thereby drawing in the conduit.

five inches of the flooring

Should the conduit refuse

beams and the

to

lath a piece of steel-

armored cable of a smaller diameter than the conduit should be
drawn into the space and pulled back and forth several- times.
This can be done by a man holding each end of the cable and
pulling it back and forth in a manner similar to men using a
whip-saw. This breaks and removes the plaster where it has
been pushed between the lath when the ceiling below was plastered. The tubing should then be attached and drawn into the
raceway thus made. The tubing in place is shown in Fig. 5.

by means of

ceiling outlets should be cut to

allow the box to set flush with the ceiling.

a "drag"

enter the space between the

all

above the

to the cleats.

The conduit through which

Cleats should be

ceiling.

beams and the hanger
This is shown in Fig.

nailed on the

so

made

as to be fastened

7.

feed wire will be drawn
should be rigid and enter the box at the most convenient point.
As this conduit will be of a much greater diameter than the
flexible tubing it will necessarily have to be placed above the
beams. The beams will have to be notched to allow the conduit
the

to rest at a level with the top of the

beams.

As

a great

amount

The outlet box is then set. If the bo.x sets in brick and is intended for a bracket the box must be set with plaster of par's
and a chase cut into the wall down to a point below the floor to
admit the concealment of the tube. If the partition or wall is of
framework the box is set as shown in Fig. 6. A piece of board
fastened from upright to upright and the box fastened with

is

screws to the board. A piece of twine with a piece of plumber's
chain or a small leaden ball attached is lowered into the space
under the outlet box to the space between the beams. It may be
necessary to cut a way through the flooring directly under the
outlet and behind the baseboard to allow the "mouse" (the chain
or leaden ball) to pass. The sash cord is then ati-iched to the
twine and pulled upward with it. The tubing is then attached
to the sash cord and drawn upwards and fastened permanently

box by means of a combination coupling and a chase
nipple.
From outlet to outlet the same proceeding is followed.
The switch boxes are set in the same manner as the outlet
boxes mentioned above, except where woodwork is encountered,
when a box 2% by 3 in. by 4 in. deep and made of sheet metal
1/16 in. thick is used.
This is known as a wall case. The

-7gg

^

-aacrf

C/scxt-

KIG. 6.

— BOX IN POSITION.

FIG. 7.

—INST.^LLING CEILING OUTLET.

in the

woodwork is so cut as to allow the wall case to fit in the opening made very snugly. The wall case is fitted with screw holes
in a projection on each end.
The box is firmly fastened to the
wood with screws. The wall case is also fitted or contains
holes filled with round rliscs which can be knocked out with a

of w'ood will be removed from the

run the conduit direct

to

the service board.

beams

it

is

well to endeavor

the basement and

The conduit can be fastened

straps or by using a hanger

pijic

w-itli

to

if

continue

it

to

to the ceiling

necessary.

because of the construction of the
building, flexible tubing can be used as in wiring for the circuits,
using two or three tubes as the system requires and drawing
one conductor in each tube if direct current is going to be used
If

thi'-

iiiipraclicalile

i<;

with absolutely no possibility of changing it to alternating. If
the tubing which must ho used to allow the necessary sized wire
li) enter is larger
than the tubing used in the circuit work, it
can be run over the beams. In this case a wider notch would
have to he cut, but not being so deep, it would not weaken the

Floor
Tube

lieam as

much

as cutting for the rigid tubing.

Should alternating current be used two or three wires of

Lath
CCILINO
PIC. 5.— CONDt;iT IN POSITION.

hammer. In the opening then made the cr>nduit is fastened by
means of a combination coupling and a chase nipple, 'fhc
same style box is also used for base plug.n, which as a rule set
in the wooden base.
In bathrooms where tile is used it is well to run the conduit
in the adjoiruni; rooms and enter the outlet boxes throuKh thr
rear.

Where

A

l)asc pliiRs

are set

in the tile

it

is

well

box to project out beyond the tile about half an
wooden frame, termed a "mat," is placed surrounding

to allow the
inch.

switches or

carrying capacity should he drawn into each tube to avoid
excessive heating of the conduit due to induction.
This will
involve a change from the standard type of service board, inase(|ual

nnich as each wire entering each tube would have to be protected by a fuse and all fuses connected to one switch. As this

would
if

l)c an expensive plan, both in cost of copper and space,
should be resorted to only in extreme cases.
it must bo rcmcnibercd
bend means more work and time when
the wire, and it is always the best plan to go from

In the installation of flexible tubing
that

each additional

ilrawing
i>nc

in

outlet

to

another

in

as nearly a straight line as possible.

This system of conduit should be permanently grounded as
the case of rigid conduit.

in

——
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case there can be read, by the aid of the runner, over 64 per cent
of watts on the B-I scale, 80 per cent of amperes on the C-I

Resistance Calculations with the Slide Rule.
By Stephen

E.

249

If it is desired to find the actual watts de\'eloped at
reduced current the value 80 per cent of amperes on the
C-I scale is set to the ma.ximum watts on the A scale, say 320,
when the reduced watts, 205, is read on the A scale at the
index of the slide.
scale.

Woodbury.

the

Calculations with the slide rule involving the heating effects

of the electric current are often solved directly by having the

instrument arranged with the C scale adjacent to the
A few cases are given in the following:

A

scale.

index of the inverted slide be set to a certain point on
under any value
indicating the watts on the A scale, there can be read, by the
aid of the runner, the corresponding value for ohms on the
B-I scale. The decimal point in the result is located by the following method. If the runner lies across the rule between the
middle indices of the A and B-I scales, the number of digits
If the

the

D

MII

I

I|l

||

'i'

;(l,

l

l

!_„-

w1jl;l!!«^ »lfLljlrr^

in the result

equal to twice the

is

number of

for volts less the

number

by one

of digits in the value

digits in the value for watts.

must be diminished
and increased by one

left.
In Fig. i, the index of the
80 volts on the D scale. Opposite 320
as watts on the A scale can be read 20 as ohms on the B-I scale.
When the runner lies outside of the space between the middle

the slide projects to the

inverted slide

is

set to

and minus signs in the groove
reminder that a digit is to be added or subtracted
according to which is visible, as explained above.
It will be
noted that the value for either the watts or the ohms may be
taken on the A scale and the corresponding value for ohms or
watts read on the B-I scale and that the calculation may often
be performed in either portion of the A and B-I scales, without
affecting the method.
Another important application of the inverted slide rule is
found in calculating the effects on the watts generated and' the
indices, as in this case, the plus

afford a

;

current flowing in a circuit

With

serted in series.

when

additional

and

the slide inverted

resistance
all

is

in-

indices coin-

may be considered as 100
index of the B-I scale as 100 per
cent in watts and the left index of the D scale as 100 per cent
in ohms.
At other points on the rule may be read, by the aid
of the runner, the reduced per cent of amperes and watt? correciding, the left index of the C-I scale

per cent in amperes, the

left

M:^>,l,^T;,-|,1.y

Fig.

spending

to

2.

an increased per cent of ohms.

Slide Set for

For example, read

D

ohms

for

obtaining

actual

For example, what

values.

are needed in series with a 20-ohm circuit to reduce the

watts to 64 per cent of the former value?
of the inverted slide to 20 ohms on the

Setting the left index

D

scale, as in

Fig. 2,

read under 64 per cent of watts on the B-I scale, 25 ohms on
the
scale, i. e., 5 ohms external resistance.
In the above

D

example,

let

In this case

the resistance of the circuit be changed to 90 ohms.
it

is

necessary to set the right index of the in-

verted slide to 90 ohms on the D scale, then, as in the first
case, read under 64 per cent of watts on the B-I scale, 1 12.5 ohms

on the

D

scale,

i.

e.,

J..J:

22.5

ohms

—

„,.-,

external resistance.

technical

and also published

societies

The usual

in

the technical press.
its

work with

horizontal

water-tube

boiler does the largest portion of

the smaller portion of
type provided with

its

surface

two flame

;

the

plates, insuring three passes

from 70

the gases across the tubes, does

of

90 per cent of the
work in the first pass, or in other words, with one-third of the
boiler surface, while the other two-thirds, or 66 per cent, performs only from 10 to 30 per cent, and this performance applies
tc other types in corresponding measure.
Thus the larger proportion of the investment is in that part of the apparatus which
renders comparatively little service.
One of the reasons wh;
the boiler surface

is

to

not brought into more active service

i

that the proportions of the gas passages are such that the nat
ural

volume of the gases cannot

fill

them, therefore

ners and portions of the passes are not

cause the pass

is

larger than the

filled

many

with hot gas.

cor
be-

mass of gas flowing through.

Thus

the work is performed along an exactly defined path over
which the gas naturally flows, the most direct one from the
furnace to the chimney.
For this reason it does not pay to use a large boiler as compared to a small one, unless with the larger, provision is made
for as good utilization of the surface as secured with the smaller
one.
For example, one of the Heine type 11 tubes high is appro.ximately of the same capacity as one 17 tubes high when
equipped with the same sized grate, because the magnitude of
the gas volume is the same from each, and it will be only that

Jlh^^«...tAMu.gm.^lJ^l..l^^

^

Power Calcul.mion.

opposite 45 per cent of total watts on the B-I scale 149 per
scale and, by the aid of the runner, 67
cent of ohms on the
per cent of amperes on the C-I scale. This principle may also

be applied

.ij-_j-,

If

of digits obtained above

die slide projects to the right

if

Mr. A. Bement presented a paper at the Chicago meeting o:
Northwestern Electrical Association summarizing brieflj
the results of his experience in boiler and furnace design, whicl
have been given from time to time in recent vears before variou;

-

the runner lies on either side of the space between the middle
indices, the

Boiler Plants.

in

Slide Set for Ri:sist.\xce C.\lcul.\tiox.

I.

number

Design

of

the

l

Fig.

if

Tendency

scale corresponding to the voltage, then

In each

portion of the surface of the tubes over which this gas flows
that will absorb heat, and the distance from the entrance to the
exit of the tube surface

is

approximately the same for each.
type, as much work could be oblong as now baflled, as in one of

With the Babcock & Wilcox
tained with a boiler 16

ft.

with the result of saving not only a small amount of
iiitestment required for boiler, but a large amount in laud and
18

ft.,

buildings.

The

truth of the foregoing has begun to be realized, and the

tendency

is

for better proportioning of gas passes, so arranged

as to insure the use of a larger portion of the boiler surface

than under present practice.

For

illustration, the

performance

of three boilers of the Heine type will explain the matter.

of these boilers

was equipped

in

One

the usual manner, allowing

the gas to flow diagonally across the tubes directly to the exit

:
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while with the others, by means of additional baffles, the gas
flowed twice the length of the tube surface in one case and three
times in the other, all three boilers having tlie same size and

The

kind of grate.

relative

performance was as follows
Relative

work performed

by

boilers.

Amount

of

steam per

Heine type of

Capacity,

boilers.

With single flow of gas
With double Qow of gas
With triple flow of gas

Up

pound of

coal.

i.oo
i.io
1.20

i.oo
1.04
1.04

to a certain point the application of additional baffling will

increase the capacity,

owing

to the fact that the

amount

of heat

absorbed will be greater, but beyond this the reduction of draft
due to the more restricted passages, will be sufficient to result in
a decrease in capacity. To overcome this, special means for
draft production are justified, and it has been considered possible, by means of proper baffling and a combination of forced

and induced

draft, to get

sized boiler as

is

now

obtained, and do so with no loss in

ing

is

is something which
is now having
found that even the very best brick set-

setting for boilers

very

a remedy,

leakj',

necessary with such stokers because the analysis of individual
samples soon determines the best conditions under which to

work

allowing the entrance of much cold air. As
and reinforced concrete have been used,

steel jackets

The

may

be

— DUPLEX OIL

boilers continuous recording

Purification of Lubricating Oil.

By James

L.

now

oil

rises until

14.— OIL FILTER SUlTAltLK

FILTER.

15.

brick settings have been sealed by aiiplying a tight ce-

and

(),

fine

meshes

painted.

oil to fall into llie

Requirements for good furnace pcrforni:incc, are tliat there
ihould be an ample combustion chamber located between the
Kratc and boiler, in which combustion shall be enabled to con-

it

tinue

until

completed.

Also, that the coal shall be fed at as

nearly a uniform rale as possible, and that the removal of ash
be accomplished with a

The

minimum

disturl/aiicc of the

discussion on Mr. I'cmcnt's paper

was

is

the

inti)

I'n

the

matter of flue gas analysis. Mr. Hcmcnt gave the prices on continuous flue gas aniilysis recorders which run from about $.300
up.
However, he did not recommend the purchase of a continuous recording apparatus at the start l/y any central station.
An Orsat gas analysis apparatus fur analyzing individual

fillers, 7

retain

tliat

and

.-ill

received into

it

flows out of the valves, 5

— Al.'XH.IAKY

OIL

.SKPAUA TINil

wliich cause oil to pass through

8,

foreign matter, and allow only clean

storage chambers benealh lliem, out of which

drawn through 9 and

10.

The

valve,

11,

is

provided for

drawing impurities out of the settling chamber. The gauge, 12.
shows the amount of pure oil in the filter, while 13 indicates the
oil and water in the settling chamber.
Fig. 14 is practically the same as the pricediuK illustration,
except that

fire.

principally

is

TANK.

ment covering over which canvas has been pasted and then

tlic

III.

Grant.

SMALL PLANTS.
also

—

an auxiliary tank, 2 (from an oiling system, or poured in by
hand), containing a removable screen. It is drawn out of this
by the spigot shown, and falls into a funnel under it (that is
also protected by a screen), and being forced to the bottom of
the vertical pipe, 3, which is fitted with a cap at its lower end,
it emerges through holes bored for this purpose into a bath of
water kept warm by a coil of pipe into which steam is admitted.
If too much water collects here, or it becomes too dirty for
effective use, some of it is drawn off through the faucet, 4.

The washed

FIG. 13.

With hand-fired
more necessary.

the stoker.

apparatus

elTi

pense of only the draft producing apparatus.
it is

samples can be purchased for $25. If after working with the
Orsat apparatus for a while the manager concludes that a continuous record of flue gas performances is desirable, he can
purchase the more expensive continuous recorders. It was frequently possible, however, to determine conditions which give
the best economy with the Orsat apparatus so that the continuous recording apparatus might not be necessary. It is easier
to produce uniform conditions with chain grate stokers than
with hand firing and continuous recording apparatus is least

Fig. 13 illustrates a duplex filter in w'hich oil

Thus there is obtained a saving in investment cost of
one-half the boiler plant, land and building, at an added ex-

The

5-

twice the capacity from the same

ciency.

special attention, as

XLIX, No.

Vol.

it

plants only,

as

is

of the single type that

its

storage capacity

20 gallons per day

rapacity

is

medium

plant, but

its

it

will

is

is

do the

storage capacity

suitable

for small

As its filtering
work required in a

small.

is

suitable

for

a

small

plant only.
l-'ig.
15 is an auxiliary separating tank for use where oil
mixed with an excessive propnrlinu of water. The mixture

is
is

February
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delivered into the funnel,

and the pipe

2,

enough to avoid mixture with pure
part of

oil,

carries

contained

after the tank has been used long

it,

When

it.

down

far

upper

enough to nearly

water falls to the bottom and oil
until the water line is above the lower end of 3,
fill

it

in the

rises to the top
oil

cannot enter

251

are), it will pay to add this separator, but it
be of much value in a comparatively small plant, where
only a few gallons of oil are used per day.
(as

some of them

will not

Fig. 18 illustrates a filter fitted with a conical-shaped sieve in

the

receiving

basin,

which catches

all

coarse impurities, but

foreign matter to pass into the central cone-shaped receptacle that is filled with filtering material,
which, of course, can be changed at pleasure by the engineer.

allows the

with

oil

all fine

It must pass to the lower end of this cone, from whence it
emerges and floats upward through other filtering material
into the oil chamber where it is ready for use. There is a coil
of pipe in the lower part through which steam can be circulated
for the purpose of heating the oil.
Fig. 19 is a more elaborate filter and its design shows much,

intelligent

The

study of the subject of

oil

purification.

poured into the top of the filter
where it passes through a conical sieve of fine mesh and is then
conducted to a low point in the first distillation chamber, as
indicated by the arrow. It passes around until it comes in contact with the partition of the second distillation chamber,
through which it passes to an inner chamber.
On its way
thither it is skimmed twice by devices invented for this purpose.
This chamber contains a cylinder wound with fine cloth
through which the oil goes, but all remaining impurities are
oil

to be cleansed

is

stopped.

The steam heating apparatus forming a

part of this filter is an
and passing around the
heating chamber is discharged into a siphon, 3, which causes air
to rush in and mix with the steam. The mixture is then blown
into the heating chamber through a perforated head, 4. which
distributes the whole evenly.
It is claimed that this mixture
and distribution maintains an even temperature of the oil,
which is an important part of the cleansing process. If the
temperature of oil is raised to its boiling point its usefulness as.

ingenious device.

FIG.

it,

16.

— SINGLE

therefore after the tank

CYLINDER OIL FILTER.
filled

is

as illustrated, and

more

is

only water will come out of the waste pipe, 3, but
oil may be drawn out through a faucet tapped directly into the
shell.
When the water gauge, 4, indicates that the tank is nearly

poured

full

in,

some of it may be drawn off through S- Where
drawn off from the lower part of any filter it is not

of water,

water

is

a good idea to open the faucet wide because water that is running out of a tank rapidly through an outlet in the bottom
forms a small whirlpool, and if oil is above it, some of this oil
will be

drawn

into the vortex

below the true water
in a less degree),

if

level.

and wasted, although the faucet is
The same result is secured (only

the faucet

is

located in the side of the

a lubricant

When

is

Steam enters

at 2

greatly impaired or destroyed.

much less than it
does at the present time, there was less need of oil filters, but
high speeds demand perfect lubrication, which m.'ans a free use
of oil, and as the great saving made by modern filters becomes
the speed of steam engines averaged

apparent to engineers, the prejudice which
against the use of filtered

oil

engineers are not aware that

Of

course

it is

possible to

it

formerly existed

rapidly disappears, until

some

ever existed.

wear out the

oil

the same as almost

filter.

have proved this several times by opening a faucet wide and
securing a mixture of oil and water. After letting it remain
closed a few minutes I have opened it to about one-quarter of
its capacity and secured only water.
Fig. 16 illustrates a simple filter into which oil is poured at
the top, is carried nearly to the bottom, and then returns to
the upper part of the storage tank. On its way it passes through
I

water and animal bone black, therefore it should be relieved
of all impurities when it reaches the pure oil storage tank.
In some plants oil that comes to a filter is mixed with a large
quantity of water, and although an ordinary filter is designed to
it

is

not a good idea

Fig. 17

is

a separator into

separate a reasonable quantity of the two,
to expect too

much

of this service.

which oil and water are discharged into the screen shown at
This retains small pieces
tlie upper left hand part of the shell.
of waste, etc., and the water quickly finds its way to the bottom
and passing under the separating partition, as indicated by the
arrow at the lower right hand corner, rises to the overflow and
Koes to the sewer. This process may be continued indefinitely
without interruption, but when the gauge glass indicates that
lower edge of the
should be drawn off at
once.
Of course it is better to keep the water level several
inches higher than this point, not necessarily by drawing off
water as that is discharged automatically, but by removing some
of the oil. It is claimed that this separator will do so much of
the work that a filter will purify 30 per cent more oil than it
tile

water level has

^-eparating

partition,

can without

it.

fallen

nearly to the

some of

If a filter is to

FIG.

17.

— OIL

SEPAR.\TOR.

the oil

be worked up to

its full

capacity

everything else can be worn out,
mistaken for oil that is worn out.
ference between the two kinds or
Clean oil is at once recognized

FIG.

18.— FILTER WITH CONESHAPKD SIEVE.

but unclean oil
altliough there

is
is

frequently

a vast dif-

conditions.
as of value, but the filtering

process does not restore any of the qualities lost by repeated
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it only removes foreign matter that has mixed with the
on its journey through the various bearings or by any other
means.

use, as

Vol.

XLIX, No.

5.

Boiler Feed-Piping.

oil

Fig. 20 illustrates a unique

filter,

as

it

designed to purify

is

under heavy pressure, regardless of its quality or condition,
it will handle heavy oil while cold, also all Hgl-t grades
equally well. As shown in the illustration it is in working orWater
<ier, with water in the lower part and oil in the upper.
under any desired pressure less than 200 lb. is admitted by the
valve, 2, and this forces the oil upward into the smaller part,
which contains a filtering tube. The desired pressure may be
.secured from the boiler, as under ordinary conditions condensation will take place fast enough to prevent steam from heating
oil

;and

the

filter.

The

perforated filtering tube

holes

the

clear,

after

is first

which the

wound with

cloth to keep

miterial

filtering

wound

is

Oil is forced through this material into
shown.
the tube in which it rises and goes out through the valve,
sight feed, 4, which is filled with water, thus allowi, and the
ing oil to go up in single drops or in a small stream. As it is
under pressure it may be piped to any part of the building.
While this filter can be used without heat, it is possible to ad-

around

as

By

R. T. Strohm.

THE

steam boiler has most aptly been termed the lungs
Such being the case, the most imof a power plant.
portant point in the design of a boiler feeding system
is that of reliability; that is. the system should be so arranged
that at no time will it be necessary to shut down the boilers
and draw the fires because of failure of the usual feeding device.
This means that no boiler plant of any importance
should be compelled to rely upon a single type of feeding device, but that, at the very least, two independent systems should
be installed. Then, if one fails, the other may at once be put
into operation, and the work of the plant carried on without
interruption, while the necessary repairs are being made. The
dangers of low w-ater in boilers and the loss of prestige and
money occasioned by the temporary disablement of a power
plant are sufficient reasons for insuring against stoppage for
any cause except accident to the plant itself, or the complete
water supply.
This end is accomplished in a number of different ways. In
a plant which uses a direct-acting steam pump to supply water
to the boilers, an extra pump may be installed, the additional
unit being so connected that it may be put into service at a
moment's notice. Or, instead of an auxiliary pump, an injector may be connected to the feed line, so that it may be used
whenever the pump is laid up for repairs. Or, again, both
pumps may be installed, together with the injector, thus trebly
guarding against failure of feed. It is apparent that numerous
other combinations of devices can be made, depending on the
failure of the source of

CJ=S—
FIG.

I.

— EXTF.RN.\L FEED-l'IPE FOR

BOILER.

methods and apparatus ordinarily used for feeding the boilers.
The feed-water piping system of a boiler consists of two distinct parts.
That part which brings the water from the source
of supply to the boiler and which lies wholly outside the boiler
may be termed the external system and that which conveys the
water from the exterior to the point within the shell where
the water is discharged may be termed the internal system.
The arrangement of the external feed system depends upon
the kind, number and location of boilers used, and upon the
number of auxiliary appliances by which the water is to be
;

FIG.

19.

— EFFICIENT

Oil.

FILTER.

20.

FIG.

—FILTER

FOR OIL

UNUER PRESSURE.
mit

.slcani

through 5 and

facilitate

by heating the

the process

A

glass

gauKC shows the amount of

oil

in

the

filler,

and

when it has all been forced out, pressure is shut off at 2 and all
water allowed to run out at 6. The pet cock, 7, is opened to
admit air. When all of the water has been disposed of, 6 is
When the
closed, 8 is opened, and more oil poured into 9.
body of the filter is full i>f oil, 8 is closed and 2 opened slightly,
until nil appears at 7, showing that all air has been forced out,
when the pet cock should be closed and the filler is ready for
It is safe lo close 3 during the filling process
full pressure at 2.
to prevent water from having 4.

The
cessful

that

fact

is

attention from

kinds.

so

operation,

purification

While

viewed hy

oil

many

different kinds of fillers are in suc-

shows conclusively

that

Ihe

subject

of

oil.

is receiving due
it
owners and operators of machinery of various

of great importance, also that
Ihis condition of affairs

dealers,

still

it

is

is

that

if

oil

could

lie

filtered

profitable than oil

much more

now

is,

consequenlly the business

unsatisfactory to

all

concerned.

iniglit

be

fails.

all the piping and healing
and feeding devices between the end of the suction pipe and
llie end of the pipe that delivers the water to the boiler.
The
suction pipe, no matter whether a pump or an injector is used,
must have air-light joints, as any leakage of air on the suction
side will impair the action of the feeding device, and may

external feed system includes

probably render

it

altogether inoperative, owing to the destroy-

vacuum

ing of the

ordinary suction

is

in

ihe suction pipe.

theoretically 34

the

conditions that arise

lift

of from

higher

lifts,

;ind its

jector

25 lo 30

ft.

in
is

is

The

limit

of

lift

by

in the case of water, bul

ordinary service are such that a
considered satisfactory.
For iht

maximum

approximating Ihe

attachments must be

ft.

in

of 34

excellent order.

ft.,

the

pump

In case an in-

used the conneclions should be as free from bends as

possible, so that the resistance will be reduced Id a minimuni.

not always favorably

cuiitc possible

and used many times over. Ilie excessive quantities ilemandcd under such conditions wf>ul(| compel us to seek
and use some other lubricant, the sale fil which would be less
not

supplied in case the usual device

The

oil.

Is

The external feed system
shown in big. i. The

for a single

feed

pipe,

a,

return lubuLir boiler
is

cniiiniii'd

to

the

by the pipes and fillings indicated, the feed entering
It will be observed that crosses arc used at </
the boiler at c.
and r, the openings ojiposito the pipes being closed by plugs.
.Should lliesc pipes berinuc clogged with sedimriit and sludge
boiler, h,

cniilaiiii'il

ill

llw fird

w.'ili r.

ibc

plu).;s

may

be

nninvcd

:iii(l

llic

^
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pipes thorouglily cleaned by pushing an iron bar through them.

On

two

and g, the former being
The check
latter a check valve.
a- globe stop valve and the
valve, g, allows water to pass through to the boiler on the discharge stroke of the pump, but prevents any return from the
The stop valve, f, may be used to throttle the feed to
boiler.
the feed Hue, a, are

valves, f

253

a, may draw water from the main, 6, and force it
through the heater, c, to the boilers, the valve, d, being closed.
When it becomes necessary to use the injector, e, the valve, d,
is opened, and / is closed, the injector drawing its supply from
the main, b. In this diagram the heater is placed between the
pump and the boilers, and hence must be a closed heater, and

pump,

subjected to

When
place

pressure.

full boiler

an open heater is used it
between the pump and the

it

subjected to pressure.
side of the

Instead

Now,

pump.

a

great distance by suction.

As

boilers,

will not

lift

consequence

a

since

it

cannot be

must be placed on the

it

pump

manifestly impossible to

is

inlet

hot water to any
it

becomes neces-

sary to place the heater above the level of the pump, so that

may flow to the latter by gravity.
Although a number of boilers in a battery may be discharging steam into a common main and therefore be under the
same working pressure, it does not follow that each boiler is
doing the same amount of work. The variation in the condithe hot water

FIG. 2.

—FEED

the boiler or to cut

PIPING FOR SEVERAL BOILERS.
Also,

off entirely.

it

it

closed to prevent

is

water from being discharged from the boiler when it becomes
necessary to remove the check valve from the feed line for
repairs.
Hence, the stop valve should be placed between the
Should the stop valve also fail it
boiler and the check valve.
is

necessary to close

obviate this

which

down

To

the boiler to repair the valves.

tion of the fires in the several furnaces will influence the rate

of evaporation, so thaf the rate of feeding the boilers will need

according to the amount of steam each

to be varied

is

gener-

ating.

This feed regulation

some engineers have added a second stop valve,
left open, except when the feed and check

is

accomplished by means of the stop

always

is

valves give out.

In case there are several boilers to be fed by one pump, the
The
solid lines in Fig. 2 may be used.
feed main, a, runs along the fronts of the boilers and has a

arrangement shown by
branch,

On

leading to each unit.

b,

stop and check valves.

If

it

is

E±5

each branch are the usual

desired to feed the boilers by

e,

two pumps, the arrangement shown in full
be used. Two stop valves, c and d. are
the feed main, just beyond each pump. Then, if the
is to be used alone, the valve, d, is closed, and if the

/,

is

either or both of

and dotted
placed in

pump,
pump,

lines

may

to be used, the valve,

closed, while both valves

c, is

left wide open when both pumps are in use.
The accumulation of precipitates and mud in the feed-water
heater makes it imperative that the heater be cleaned at inter-

are

Or, an accident
Consequently,
service.

may

vals.

there

may

it

necessitate

its

should have a by-pass, in order that

be no interruption in the regularity of feeding of the
is illustrated the arrangement of the by-pass

connections.

When

the

heater

is

service

in

1

fofe^

i

r^^r^H^^
AND

FIGS. 5

6.

—APPARATUS

the

feed water

from the pump enters through the pipe, a, and the valve, b,
and leaves through the valve, c, and the pipe, d, the valve, e,
When it becomes necessary to put the heater
being closed.
out of commission, the valves, b and c. are closed, and the

valves placed in the branch pipes leading from the feed main
By changing the amount of opening through
to the boilers.

each of these valves, the feed can be regulated so as to maintain the desired water level in each boiler. If the check valves
are so made that their lifts are adjustable, the feed may be regulated by them, the

But

boiler.

in

<=—
e

S

-^
Culil

—

BY-PASSED HEATER.

FIG. 4.

a

c,

paratus

opened.

is

is

Of

course,

in duplicate, as

b.

the vessel,

c,

pump may

not always convenient, and

is

it

is

if

It

in

the feed-water heating ap-

many

plants, there

need be

be used

is

indicated in Fig.

4.

The

it

do

is

fed to the

is

customary

used for boiler feeding the compound may

On

is

is

vessel,

poured

by which
valves, d
communication between a and c.

either side of this valve are tees

connected with

are used to cut off

e,

The

no interruption in the feeding of hot water when one heater is
laid up for overhauling.
Mention has already been made of duplicate means of supplying feed water, a combination of pump and injector being
the usual way. The feed piping of a plant in which cither the
injector or the

pump

gate valve,

and

FEED-WATER
CONNECTIONS.

possible to

it is

be introduced by the use of the apparatus illustrated in Fig. 5.
Tlie pipe, a, is the feed line to the boilers, and it contains a

Wutii .Main

— DUPLICATE

Where

into the boiler with the feed water.

When

all

tlie

feed pipe.

The

contains the solvent to be sent to the boiler.
into the vessel through the funnel, f, and the
c,

valve, g, the pet cock, h. being

opened during the filling operand the valves, d and e, be-

ation, to permit the escape of air,

ing closed.
valve,

this is

in the boiler.

should occur before the water

il

Sttiam
I'IG. 3.

can be used without some treatment for

places to introduce the scale solvent or boiler com-

many

pound

n

it

prevention of scale

so, the purification

©-Q

of each being proportioned to the rate
it is attached, the stop

valves being left wide open.
Feed water is seldom so free from dissolved salts and other

foreign matter that

©-©

lift

of evaporation of the boiler to which

the'

&lc

FOR INTRODUCING BOILER COMPOUNDS.

being cut out of

In Fig. 3

boilers.

^^t.

When

the vessel,

as well as the valve, g,

c,

is

full,

and valves d and

the cock, h,

is

c are opened.

closed,

After-

ward, the stop valve, b, is closed. The result is that the pump
forces the feed water up through the pipe, 1, thence into the
chamber, c, sweeping out the boiler compound, and carrying
along through the valve, e, into the feed pipe, and thence
it
to

the boiler.
It

is

vessel,

evident that by this method the entire contents of the
is discharged into the boiler within a few seconds.

c,
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way of feeding a compound is in small amounts, at
a regular rate. Such a method of feeding may be approximated
with the device shown in Fig. 5, by opening the valve, e, but
slightly, and regulating the amount of opening of the valves b
d,

so as to cause a steady flow from the vessel,

c,

compounds by means of an inA
The injector, a, is attached to
jector is illustrated in Fig. 6.
the steam pipe, &, and the cold water pipe, c, in the usual man-

To

ner.

boiler

the overflow, d, however, a pipe,

e,

is

attached, the

overflow valve being previously removed. On the pipe, e, is a
tee, one branch of which leads to a cock, f, the other being
connected to the pipe, g, leading to the tank, h.
The boiler compound is contained in the tank. To cause it to
be fed into the pipe,

and the injector

is

1,

the cock,

f,

opened, and / is closed,
After it is

is

started in the usual manner.

started a flat piece of packing or of leather is placed over the
lower end of the cock, f, preventing the admission of air. At

the same time the cock,

;,

is

By

Fr.\ncis H. Davies.

to the

feed pipe.

method of feeding

5.

Bearings and Their Lubrication.

Tlie ideal

and

XLIX, No.

Vol.

opened, and the suction in the

any bearing
IN rubbing
into

function of the lubricant

the

rolling

minute globules of which the lubricant
sequently,

in

metallic

the

of

composed

is

well-lubricated bearing, the

a

convert

to

is

intervention

by the

friction

;

con-

surfaces

never actually touch one another, but are separated by a film
of oil, more or less thick according to its quality and the
amount used. In the case of a bearing which is loaded in a

downward

say to a pressure of 10 lbs. per square
obvious that the oil between the lower surfaces has to transmit an equivalent force in order to keep them
apart, and it therefore follows that oil cannot be fed between
direction,

inch of area,

it

is

these surfaces unless
the case in point

is

it

Now

supplied at the above pressure.

is

that of an ordinary bearing fed at the top

by a drip lubricator having no mechanical arrangement to put
pressure upon the oil and the question is, how does the latter get between the lower surfaces where the oil is under a
pressure of 10 lbs. per square inch?
;

The

is brought about by the property of adhesion in
with the velocity with which the oil is carried

result

conjunction

FIG.

pipe,

e,

7.

— INTERN.^L

FEED SYSTEM.

draw the compound from

will

the tank, h, into the dis-

charge of the injector, and it will then pass on to the boiler.
It will be observed that, in both of the methods used in Figs.
5 and 6, the solution containing the compound does not pass
through the pump or the injector. Thus there is no possibility

damage

to either by the action of the compound.
very largely used as a scale solvent, and it has
been found that pump packings are destroyed by soda ash liquor

of causing

Soda ash

is

passed through the pump, this being due to the action of the
compound on the oil contained in the packing.

The

system of a steam boiler must serve a
double purpose, in that it must not only convey the feed water to
the point where it is to be discharged, but it must also permit
the feed water to attain the temperature of the water in the
boiler before allowing it to be discharged.
Since it is not improbable that cold water will be fed to the
times, as,

boiler at
is

feed

internal

by-passed,

is

it

is

at the rear, near the bottom.

should he so located that

Taking

all

the feed-water heater

This, in the ordinary tubular

coolest part of the water space.
boiler,

when

for example,

well to have the feed pipe discharge into the

it

Again, the feed pipe

will be easily accessible for repairs.

these points into consideration,

it

will

be found

arrangement of the internal feed system is that shown in I^ig. 7, The feed pipe enters the front
head near the shell, above the upper row of tubes, and below
the v/ater level. It is then carried to the rear, where it turns,
Then, by means
at right angles, to the middle of the boiler.
of another elbow, it is extended downward between the two
central rows of tubes, and fitted with a tec at the lower end.
In this way the water inside the feed pipe is heated by the
.valcr in the boiler, and the fresh feed is discharged at a temIicraturc 50 nearly that of the boiler water that there can be no
danger to the boiler materials. 'ITic tee aids in diffusing the
that a very convenient

feed at the point of discharge.

round by the shaft. In the above case the shaft naturally lies
on the bottom surface of the bearing, leaving a small but important crescent-shaped space at the top.
The oil from the
lubricator falls into this space and spreads itself thickly over
the upper surface of the shaft, adhering to it the film between
As the shaft
the bottom surfaces is of course much thinner.
rotates the freshly fed oil is carried into the gradually narrowing space, acquiring a high velocity, and by its adhesive properties still clinging to the journal.
It is now, of course, considerably compressed and the farther it is carried the greater
;

pressure becomes, until finally

its

to that

it

acquires a pressure equal

between the lower surfaces.

The ordinary

rotary or main bearing where the pressure

In such a bearing the crescent-shaped space

large units.

in

naturally attains

tom, and

oil

is

maximum

its

alternately at. the top and bot-

being fed in at the side also flows into this space

as being the path of least resistance.
nate, the oil

made up by

leakage being
feeding point

it

is

So, as the stresses alter-

from top

partly forced

is

necessary to cut the "brass"

gradually diminishing curve

so as

to

the top,

where the guide

center where

it

vertical or at

is

tiibe.i

rlrum.

water space, thus compelling the fresh water to

coming

into contact with

Other water-tube boilers feed through a mud
cases fccdinR into the steam space has been
done, the water being sprayed in thin sheets into
This method, however, does not seem to have met

or plates.
In

'.iicccssfully

the steam.

some

with any very general adoption,

it

best to feed into the water space.

being commonly considered

in a

room

to

at the

so.

temperature at which

work.
molecular
will

What

friction,

the better.

oil

is

it is presumed the pari
to bo lubricated
wanted is a fluid that possesses the lowest
and from this point of view the thinner

On

the olher liami, thin

thick or

in the

little

The question of lubricating oils is a very important one, and
by far too large a subject to be more than touched on here.
The chief points to be considered in the selection of an oil are
the pressure on the bearing or the size of the engine and the

pended

the boiler temperature before

a

oil

an auglo, and

horizontal or very nearly

is

the bearing, and as the latter heats up

attain

away

allow the

spread over the pin. Cross-head guides or any sliding bearing
should be gently sloped away at the ends in order, as it were,
to give the lubricant a start; and the oil should be supplied at

the

course, there arc

bottom or vice versa,
At the

to

the supply from the sides.

many other ways of arranging the internal feed system that may prove satisfactory.
Some watertube boilers discharge the feed water into an open drum susOf

is

always fed at the top, but in a
reciprocating bearing such as that of a connecting rod top or
bottom end, feeding from the side is most usual, at any rate
constantly in one direction

very well to what

itself

may

it

gets thinner,

sequently worse and worse in this respect.

(Is
it

way
is

is

not so efTicient as thin
is

method

but

it

oil,

It is

obvious that

medium, and

the h.ippy

oils aim.

ciistoniary to use the
;

and con-

the contrary,

heavy oil owing to its greater adhesiveness, will force
even against the greatest pressure, hut when there

most inaiMifacturcrs of
it

On

in

this the iilea

parts

does not lend

oil

be termed the adhesive action of

same

it

is

at

in a

it

is

that

In an engine or any machine
oil

to lubricate all the external

should be remembered that while this

possible in practice,

case like

this result

is

the only

theoretically wrong, as recipro-

;

Febrvary

2,
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eating bearings require a heavier

order to reduce as

much

oil

than guides or journals in

as possible the flow

from top

to bot-

tom of the "brass" consequent upon the alternating impacts. It
is conceivable that a greater proportion of a thin oil would be
forced round to the side where there is no load than would be
the case where a thick oil with its superior viscosity is used.
It may be taken as an axiom that so long as rolling friction
only, as defined above, is present in a bearing there will be no

moment rubbing friction between
warming up begins. This may be due

appreciable heating; but the

metal and metal occurs

poor quality of oil,
(2) the presence of a foreign substance such as grit in the
bearing, or (3) badly prepared surfaces. In the first case rubbing friction will occur all around with disastrous results in a
very short time the shaft or pin expands with the heat, making
matters worse, and finally becomes such a tight fit that the enIn the second case rubbing
gine pulls up or something breaks.
to three causes:

(i)

insufficient supply or

;

friction

is

only set up in the small area affected by the grit

but the heat generated there soon spreads, causing the bearing
to close
'"brass,"

The

up as before, and the result will be bad scoring of the
particularly in the place where the grit is present.

third case

is,

primarily, similar to the second, but will

be aggravated in results, since instead of rubbing friction being
set

up only

that

at

is,

at one point, it will occur more or less all over;
every part where the "brass" or shaft surface is

uneven or scored.
Another point to be remembered in regard to hot bearings
is that above a certain temperature the oil chars, losing its
lubricating properties. When this stage is reached, under ordinary systems of lubrication no amount of oil will cool a bearing, and the engine must be shut down.
When a bad hot bearing occurs it is certain that some part
of the surfaces will suffer injury, and for obvious reasons it is
most important that this should not be the shaft. If a bearing
is composed of iron or brass, the result of heating will be both
a scored shaft and bearing; but if the latter is made of some
considerably softer metal such as an alloy of tin, and also antimony (genuine babbitt) or one of the cheaper alloys containing also lead, it alone will suffer. For this reason in work of
any size the principal bearings are always lined with some
"white metal," which varies much in composition, but always
contains one or more of the above ingredients, or others such
as zinc, copper, aluminum.
In the selection of bearing metal
a point to be considered is the corrosive action of the oil, which
varies greatly according to the metal.
Tin and antimony are
not attacked at all by oil, copper slightly, and lead and zinc
considerably; it therefore follows that from the point of view
of durability the first metal should form the base of the com-

The desired amount of hardness must,
with the work on the bearing but the softer

pound.

;

better in order to reduce the labor

The

re-babbitting of bearings

installations

and fortunately

or iron shell

is

the metal

and

face

causes

in,

in

it

addition
it

shall

it

is

a simple matter.

brass

often desirable to tin the sur-

Lead in a bearing alloy
and also by its nature

to adhere readily to the tinning,

reduces the contraction of the metal

mum.

The

when cooling

If the contraction is too great the alloy

to a minicannot properly

over with a hand
as

makes

it

the

metal flakey and liable to crack. After this operation the two
halves are chucked together and most of the superfluous metal
taken ofif in a lathe. Then follows the process of surfacing,

performed
pin

manner with a

in the usual

The

scraper.

and the brass

thinly painted with red lead

is

shaft or

put in posi-

is

tion and rotated a few times, with the result that the
adheres to the high places and clearly indicates their
These are now scraped down and the process repeated
bearing after having been applied to the shaft shows a

red lead
position.
until the

uniform

distribution of the paint all over, indicatmg, apparently, that

However

followed.

may

carefully the operation

made

the scraping cannot be

true polish such as

it

But this is never actually the case, and
is due to the somewhat primitive method

touches everywhere.
the inaccurate result

absolutely even

;

nor

be conducted,

there any

is

necessary for good running. It remains,
therefore, for the engine to finish the task, and after a short

run

all

is

worn away and

inequalities will have been

amount of

the proper

polish acquired.

should be noted here that it is quite as possible for a rebearing to run hot through being too slack as
through being too tight. A very slack bearing will knock heavIt

ciprocating

and the impacts of the surfaces

ily

when such

In practical working

short of tightening the bearing,

will naturally evolve heat.

a case occurs the only
to

is

keep

it

remedy

over supplied with

thus producing a cushion for the blow.
is customary in large bearings to cut grooves in the surfaces in order to allow the oil to flow readily to all parts but
in some quarters this practice is condemned, because grooves

oil,

It

;

tend to drain the bearing and interfere with its pumping action.
This is quite true if the grooves are not properly designed, and
for that reason they should not

extend right along the surface,
oil delivery, should proceed
spiral.
This precaution will

commencing at the point of
outward and return in an opposite
but,

obviate any tendency to draining.

Guides do not need grooves

the surfaces are properly pre-

if

and they are certainly undesirable in bearings of reciprocating machines where it is so essential to keep as much oil
between the loaded surfaces as possible. In this case the chanpared

;

nels only aid

it

unloaded side where it is not
it is important that the edges
they are left sharp they tend to wipe

to pass to the

Where grooves

needed.

are used

should be rounded, for if
and keep it all in the channels.
It is well known that, up to certain limits, the greater the
load on a bearing the longer it should be, in order to distribute
the pressure over as much surface as possible.
In such bearoff the oil

ings

it

essential that besides being exactly concentric, they

is

arrange.

and cost of surfacing.

all

recommended

not to be

is

the "brass" the

a frequent operation in large

is

this

should also be accurately in

is

adhere.

usual practice to hit the surface

It is the

hammer, but

of course, vary

generally provided with grooves or holes to key

order that

in

it
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To meet

this

line

;

not at

difficulty,

all

an easy matter to

what are termed spherical

bearings are sometimes used; that is to say, the center of the
underneath brass is enlarged into a nearly spherical shape and
seated on a white metal bed on the top of the pedestal. The
two brasses are then bolted together and kept approximately in
position by a cast-iron case.
It is evident that such a bearing
is

capable

of

restricted

movement

in

all

directions,

so

that

should the shaft be slightly sprung, the bearing will move on
its seat an amount sufficient to compensate for it.
Such an ar-

rangement

is

often adopted on large dynamos, and

is

extremely

unite with the tinned surface.

useful, saving a lot of trouble.

A

In re-babbitting the shell should be fitted with a mandrel
slightly smaller than the shaft; this and the shell should be

connection with this bearing

that the closer approximation

heated, before being placed in position, and the babbitt metal
then poured through a hole, the alloy being "teazed" all the

time with an iron rod to insure perfect spreading.
ings should be cast vertically, but small ones

Large bear-

may

be

fed

through a hole in the top. When cold it is necessary to ascert.iin whether the metal has adhered to the shell all around, and
tliis can be determined by tapping with a hammer.
If it sounds
liollow in one place a piece of iron of approximately the same
size as the shaft should be laid on the surface and struck with
a sledge in order to expand the metal and make it imiformly
solid.

the central
its

is

point to be

remembered

in

enlargement makes to the true sphere the better

action.

In conclusion it may be well to point out a very common
error in regard to the friction losses in rotary bearings. It is
a prevalent but quite

mistaken idea that these losses are directly
proportional to the load or pressure on the bearings
if the
matter is properly looked into it becomes obvious that such is
;

not the case.

Given

lubrication under all loads, there
between the bearing surfaces therefore,
as these surfaces do not touch there is no actual friction between them at any load, and the loss of energy known as friction is due solely to the tangential stresses in the lubricant
is

always a

efficient

film of oil

;
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sufficient size for four dynamos and
number of lamp and motor feeders. Ordinarily the lamp
and motor circuits were put on separate machines, but at times
The switchall the machines were operated on the entire load.
board was designed so that any combination of machines could

switchboard was installed of

LETTERS ON PRACTICAL
SUBJECTS.
SOME EXPERIENXES IX AN

a large

b^ operated in parallel on either the motor or lamp busses or
both. The switchboard was added to as the number of machines

ISOL.\TED PLANT.

time ago a four-pole, 30-k\v, 220-volt, compound-wound,
dynamo was installed in an isolated plant in this
town. When started this machine operated fairly well until the
load became quite heavy, when it was found difficult to keep up

Some

direct-current

Since this w^as the only machine installed at the
time, three wires were run to the switchboard, namely, the posiThe cause of the
tive, negative and one to the field rheostat.
the voltage.

in voltage was thought at first to have been due to a slippage, either of the belts or the pulleys, as a number were used
between the main shaft and the dynamo. Investigation showed,

drop

however, that the trouble was not in the belts or pulleys, bi-.t
was due to the fact that the series coils on the machine were not
in circuit at all, since the positive lead to the switchboard was
connected to the equalizer terminal instead of the end terminal

increased, and arranged as shown in Fig. 4. Occasionally
machine No. 4, when operated in parallel w'ith some other machine on the motor bus, would mysteriously reverse its polarity
and this generally occurred when shutting down, as il was the
imictice to reduce the excitation of the machine until the ammeter showed little current, and then open the triple pole switch.
Several opinions were given as to the cause of the reversal of the
lolarity, but no attempt was made to remedy it until after the
When it was attempted to operla.<^t new machine was installed.
ate No. 4 in parallel with the newest machine, which is No. i in
the diagram. No. 4 would motor heavily and the fuses and cir-

was

cuit-breakers w'ould blow.

This action was aggravated by a de

ammeter indication in the
gation was made and it was found
ceptive

circuit of

No.

I.

An

investi-

that the equalizer in the

motor

bus had not been carried to No. 4, as shown by the dotted line in
Fig. 4, and all this time the machines had been operated in different combinations, although the operation of No. 4 was at time.;
somewhat erratic. Continuing the equalizer to No. 4 cured the
reversal of polarity.

no.

of the series winding, as
to the

Fig.

I,

FIG. 3-

FIG. 2.

I.

shown

in Fig.

i.

Changing

this lead

the dotted line in
put the series coils in circuit and the machine held its

end of the

series winding, as

shown by

voltage nicely.

Some time later it became necessary to true the commutator,
which necessitated the removal of the armature from the machine as the work was done in a lathe some distance away. The
job took more time than was thought would be required, and as
night drew near considerable haste was made in replacing the
armature and assembling the machine, and as usual, something
went wrong. When started the machine failed to generate, and

When the last and newest machine was started it ran well
enough alone, but when put in parallel with the others a curiiius
action of all the ammeters was noticed, especially when cutting
None of these actions
this machine (No. i) out of circuit.
were noticed, however, when No. i was not running. In reducing the excitation of No. i its ammeter reading could not
be reduced below a certain amount and before cutting the niacl'ine out the sum total of the ammeter readings was great compared to the readings after No. i was cut out, and there was
no change in the load. This action v,as brought to my notice

was considerable confusion among those present. Finally
remembering some directions he had seen somewhere, proposed reversing the sliunt field connections, which was
But, when the load
done, and the machine built up all right.
came on— which was very soon— how differently the machine
acted, and every one thought that some harm had been done to
the armature while in the lathe. The machine was run for some
weeks, but the service was so unsatisfactory that it was necessary
to locate and remedy the trouble. Now, it appears that the yoke

there

the attendant,

carrying the brushes was capable of a movement through an
angle of 180', and before the machine was taken apart the yoke
hanfllc stood at an angle of 45° to the left of the vertical, as

shown in Fig. 2. When the machine was assembled no one
thought of the i)Osition of the yoke and it hapi)eiicd that it was
its former position, so that the handle stood
45° on the right of the vertical, as shown in Fig. 3. This, of
course, placed the brushes in positions of opposite polarity and
the current generated circulated in the shunt winding so as to
oppose the residual magnetism instead of assisting it, with the

placed 90° ahead of

result that the

machine could not build

up.

through the scries coils and external circuit, with the result that
the series coils opposed the shunt coils, the voltage dropped
more and the machine sparked wofsc than when operated as a
plain shunt machine. The trouble was brouglu to my notice and
lemedicd by simply shifting the yoke back through 90° and reversing the shunt leadfi, when the Miachine worked nicely and
without hardly a sign o( sparking.
After gome time the capacity of the plant was considerably

and motors

installed

inr

FIG.

and

I

in the

4.

power

service,

A new

.'

— lUAGRAM

l-Njuu^-Q-l

No.

1-ouju^-Q—

No

;i

I

OF SWITCHBOARD CONNECTIONS.

it was due to tlie ammeter being connected
from the maciiine and an investigation proved

surmised that

wrong

lead

This condition is shown by the dotted shunt
and ammeter in the positive lead of No. i (Fig. 4), and after
the shunt was placed in llic negative and opposite lead the
trouble was cured and all the machines worked well ever since.
this to be the case.

I'aTCII()<;1'I-,

I..

A

lIlNKV

I.

SOME

Reversing the shunt

leads remedied the trouble, but since the polarity of the brushes
was reversed, the current circulated in the reverse direction

increased

«.-0"^

No.

IJUICK rilM

Mui.l'OHl).

KI-l'AIUS.

mie of llic pieces, a crack having developed half way ardund one of the IbiiiKes at the junction
six-inch steam pipe

with the pipe.

A

faili-d in

piece of flanged cast-ircm |)ipc

alioitt

(>

ft.

long

remnved, ,ind a new length of pipe ordered. Meanwhile the plant had to be kept running and temporary repairs
quickly made. The pipe was cut oil by a i-'-in. hack saw as
close to the crack as possible, and the end filed up sninoih ;ind
Two
square.
It was then fnund to be just two inches slmri
blank flanges were then drilled to fit the flaMgcs in the pipr line
and three jackets were procured, two of them being pl.uid between the extra flanges and tlie flange of the old |iipe in the

had

to br

February

2,

ELECTRICAL WORLD

1907.

was placed on the top of the two extra jackets
end of the broken pipe was placed against the
new jacket mentioned. A set of bolts long enough to pass
through the remaining flange on the broken pipe and its companion flange in the line, also through the two new flanges and
their jackets and through the fixed flange at the other end f<f
the break in the steam line, was procured. The cut-off end of
the broken pipe was carefully adjusted so as to b« central with
the extra flanges and jackets, and wdiile held fast in that position the nuts were screwed up on the long bolts, and the broken
piece of pipe together with the extra flanges and jackets,
clamped firmly together. So well did this arrangement w'Ork
that after the new piece of pipe arrived it was not put in posiIn
tion, the long bolts holding the pipe line for many years.
fact, the writer has since frequently erected permanent piping
in that manner.
WiLLOUGHBY, OhIO.
HeNRY JoSTES.

line,

and

the other

•ind the cut-off

FAULTS IN

Upon

NEW

ELECTRICAL MACHINERY.

leaving the test room, electrical machinery

to be in proper condition for service

;

but such

the case, as the following incidents show:

current motor, after receiving the usual

A

is

is

supposed

not always

150-hp direct-

tests, w'as

shipped and

duly installed, but after running about two weeks the circuitbreaker blew out and the motor refused to move thereafter.
I was sent to see what the trouble was and an examination
showed it to be apparently in as good shape as when shipped

from the factory, there being no visible evidence whatever of
any trouble. When I attempted to start it, however, the circuit-

astrous.

It

commutator

257

being necessary to clean the entire inside of the
I replaced the front shell and disconnecting all

winding, removed the commutator from the shaft.
Requiring to be held together very firmly while the shells were
removed, I went to a planing mill and had two pieces of hard
the

wood 30 by

14 in. cut out of 4-in. plank and out of each had
a half circle sawed so that when the two pieces were clamped

together the result was a circle 1/16 less in diameter than the
diameter of the commutator, as shown in Fig. 2. Two holes

were bored for

and the two pieces were bolted onto
and these held it together as firmly
as the shells had.
1 then removed the shells and made the
necessary repairs, the commutator being burned so badly that
it was necessary to scrape every bit of the inside in order to
remove the charred insulation and melted copper and a new
mica ring was also put in the back shell. After thoroughly repairing and replacing the commutator on the armature the motor
ran all right again. The fact that the commutator was practically air-tight accounted for the fact that there was no exJ^-in. bolts

commutator very

the

tightly,

ternal evidence of the burn-out.

Some

time later a somewhat similar burn, but much less
was repaired by simply removing the front shell and disconnecting the burned segments, removing them and after repairing the burned insulation, replacing the segments. This can
be done if the burn-out is not too severe, and especially if the
shells are in sections, which is now the usual practice in machines of any size. This method, however, generally necessitates
the turning of the commutator afterwards, as it is almost impossevere,

sible to get the

segments replaced without leaving high spots.

Shaft
FIG.

I.

— GROUNDED

ARMATURE.

FIG. 2.

— SKETCH

OF WOODEN CLAMP FOR CO .M MUTATOR.

breaker would blow out, the armature refusing to move.

The

motor was belted to an air compressor and I removed the belt
and turned the armature over a few times by hand, to make
sure that it turned freely, and finding it did so I tried to start
the motor again, and upon closing the switch the armature
began to revolve, but after making about H of a revolution
it stopped abruptly and
the circuit-breaker blew out.
I made
repeated trials, but with the same result, the armature refusing
to make more than % oi
revolution.
I then began testing
to locate the trouble and found a heavy ground in the armature.
As there was still no evidence of the exact location of the
trouble, I proceeded to disconnect the armature winding from
the commutator, and after disconnecting some 25 or 30 coils
I
found that the trouble was in the commutator, and binding
some wire tiglitly around the commiit.itor to hold it together
I took out the bolts and removed the front shell when the trouble
was immediately in evidence the inside of the conmuitator
The commutator had
being burned and smoked very badly.
become grounded in the back shell at the points of the segments
(Fig. t) and as the motor was running on a railway circuit
and the frame of the motor was grounded the result was disa.

;

FIG. 3.

— SINGLE OIL RING

BEARING.

new motor

after being installed ran well for about two
suddenly developed a hot bearing and melted
the babbitt before the motor could be stopped.
Luckily this
happened in a machine shop and the attendant had sufiicient
.\

months, when

it

presence of mind to slip off the belt and keep the armature
turning over slowly by hand until the babbitt was cooled. In
melting, the babbitt ran into the oil groove on the shaft and

was necessary to force the bearing off the shaft with a jack.
there was a good supply of oil in the oil chamber and the
motor was in a clean place it seemed strange that the bearing
should heat so quickly and without apparent cause, but when
the bearing was removed from the oil chamber the cause of
the trouble was apparent.
The bearing was supplied with oil
by a single oil ring and lodged between this ring and the bearing in such a manner as to prevent the ring from turning was
Upon removing the lead
a lead pencil, as indicated in Fig. 3.
pencil it was found to bear the name of the company that made
the motor, and in all likelihood the man in the test room used
the pencil to ascertain whether the oil ring was working properly and accidentally dropped it into the oil chamber and left
it

As

it

to its fate.
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The bearing was

repaired and gave no further trouble, and
due time the maker of the motor was called upon to pay
the bill for repairs and did so without any further question
when the pencil was submitted as evidence.
A motor-generator set consisting of an 8oo-hp, ii,ooo-volt
sjmchronous motor with a 300-kw, 175-volt, direct-current generator on each end was installed and put in service in apparent
perfect condition. For a few days all went well, but gradually
the temperature of the bearings began to rise and the oil to
turn a dirty color. The oil chambers were drained of oil and
thoroughly cleaned and refilled with new oil and all went well
again for a short time when there was a recurrence of the same
trouble.
Finally the bearings were removed and scraped and

A

in

new

again used, but in a short time the same trouble reThis trouble continued without apparent cause or abatement when one day the attendant happened to notice a minute
spark between the shaft and the bearing. This was at once
investigated to see if the cause could be discovered and also
whether this was causing the hot bearings and blackened oil.
A 200-amp. series ammeter was connected by suitable leads
from under a bolt head on the bearing cap to a brush resting
on the shaft and a reading of over 200 amp. was obtained as
the needle traveled clear across the scale and against the side

somewhat

shaft of the machine and was undoubtedly the cause of the
heating and the blackened oil, the deterioration of the oil being
caused by the carbonizing effect of the current. As a remedy,
sheet fibre of uniform thickness was inserted under each of the

the leakage

pipe and

was caused

ceased

which

solely by the unsupported weight of th^

when

the

pipe

was properly attached to a

support.

Charles

Cleveland, Ohio.

.\llen.

ADJUSTING STEAM GAUGES.
does not look well for an establishment to have several
steam gauges in the engine or boiler room each of which indiIt

To be sure the manner in which the gauge
much to do with the indication for a pair of
gauges may be so connected that one may read ten pounds
more than the other and yet both give correct inBottom of
Ktcor ding
dications. This may be due to the pressure of the
Gauge
cates differently.
is

connected has

;

column of water in the pipe above the level of
one gauge. For instance: two gauges are connected to the same boiler, one being placed above
the boiler with only a gooseneck and a valve intervening between the instrument and the steam
generator, the other being placed 100 ft. away from
the boiler, in a cellar, and the pipe connecting the
gauge and the boiler descends to the instrument in

!~

!

1

HUu

fK

the cellar.

The
pipe

vertical

distance

and the gauge

cellar

Thereafter the bearings gave no further

is

always indicates

between

the

horizontal

The gauge in the
about 10 lb. more pressure
22

ft.

than the gauge at the boiler, and this excess of

Niagara Falls, N. Y.

E. C.

Channing.

pressure is due entirely to the weight of the
column of water in the pipe, above the level of the
gauge. That this is the cause of the extra pres-

union fok
recording

LEAKY SAFETY
certain steam boiler

was

VALVE.

fitted

STEAM

with a pop safety valve

work
valve was

which continually gave trouble by sticking and failing
in as sensitive a

manner

as desired.

Many

times the

to

taken down, closely examined and found to be apparently in
first-class condition, only to stick as soon as steam was again

up to the blowing-oflF point.

After

many weeks

action the trouble disappeared as suddenly as

«as no further

difficulty.

cause of the trouble

After a time

was due

to

it

of mysterious

came, and there
was decided that the
it

the pipe which

carried the

steam from the valve to the outside of the boiler house. This
pipe extended horizontally about ten feet, passing through an
opening in the wall of the boiler house, then terminating in
an elbow, which discharged horizontally.
The trouble was caused by the pressure exerted on the end
of the ten-foot escape pipe; the reaction of the steam issuing

proven by bleeding the vertical pipe
water has run out, leaving nothing but
steam in the pipe. Then it will be found that both gauges indicate alike, provided of course that they are both correct.
Steam gauges are easily kept in condition if the engineer
will only compare each one, periodically with a master gauge,
which in turn should occasionally be sent away for comparison
with a mercury column.
All good makes of steam gauges
contain means for adjustment so they may be made to work
in unison with a master gauge.
Recording gauges also are
made with means of adjustment. Gauges of this class often
become deranged through freezing, or by the admission of live
steam to the spring of the gauge. The latter is the most common cause of a spring going "light," i. e., indicating more than
sure

GAUGE.

is

easily

until all the

the boiler pressure.

A recording steam gauge should always be attached to the
steam piping by means of a union immediately below the gauge.
The upper part of the union should be drilled about 1/.32 in.
for the admission of pressure, while the lower portion of the
union should have a hole possibly smaller in diameter. When
capillary connections arc thus arranged it is seldom that the
gauge spring is alTccted either by steam or by freezing, as
little water or live steam can find its way through the small
hole

and the small quantity of air confined in
is forced into the gauge and made

the union,

pressure transmission
I.F.AKV

When

SAFKTY VALVE.

from the elbow, .it right angles to the length uf pii)r, tiiiismg
which being imparted to the valve through the

a

readings with a
there

valve sufficiently to cause the trouble mentioned above.
in the piping caused the elbow to be removed

ch.'inges

of

the

escape

pipe,

delight of the engineer and

valve stopped at once.

Some

from
when, to the astonishment and

all

concerned, the sticking of the

the pipe al)Ove
the niodium of

the spring of the gauge.
fails

to

register

with

the

steam

gauge, proceed to compare both gauges, taking readings every
five pounds, with an increasing pressure, then take similar

medium

of a ten- foot lever, served to strain the casing of the

in

recording gauge

sufTiricnt force,

the end

in

trouble, not

pipe causes strains and resulting leakage, but in this instance

trouble.

A

made

which the steam pipe was bolted. The strains of the unsupported pipe caused a leakage between the boiler neck and the
shell to which it was attached.
Many times expansion of the

pedestals and the bolts were insulated in order to interrupt the

path of the current.

recently,

S-

to the safety valve, but to the fiange, riveted to the boiler, to

of the instrument.

As the machine was clear of grounds this current was obviously an induced current of low voltage and high amperage
flowing through a circuit formed of the frame, bearings and

incident happened

similar

the strains caused by an unsupported pipe

oil

sulted.

XLIX, No.

Vol.

is

more

falling pressure.

It

is

sometimes found that

variation in the increasing pressure readings, than

When such is
the readings when the pressure is falling.
found lo be the case it may he <\i\e to the lost motion in the
gearing of one or both of the gauges.
To adjust the recording gauge, move the pointt r, either by
shifting 111" rlvii or by bending the pointer, until the latter is
in

:

February
brought
to

some

2,
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to zero at

atmospheric pressure.

Then

attach the gauge
compare the readthe recording gauge and the

controllable source of pressure, and

two gauges,

ings of the

i.

e.,

steam gauge on the boiler or a master gauge.
All that

sure

is

main switch

259

thrown

is

and when

in,

is

it

pulled out at the end

of the run the voltage does not change.

Why

are these different plans adopted?

Does

whether one or the other

difference

special

is

necesasry to obtain the desired controllable presto connect the two gauges to the same steam pipe,

it

make any

used?

Fig.

i

is

#1

and to place a valve between the gauges and the boiler. Then
steam can be admitted to the gauge pipe in any quantity, and
the pressure may be run up by a proper manipulation of the
steam valve to each five-pound mark, and held there as long as
is necessary for the proper comparison of the two gauges.

The comparison may

be readily

made with

by merely closing the steam valve leading to the
"bleeding" the gauges.

one of the gauges a

If there
little

is

no valve

^

M x^

c=e

t^

a falling pressure
boiler,

in the pipe

and then
unscrew

and the leakage thus caused

^==P

will

quickly reduce the pressure to the desired point.
4-

I

Ordinary steam gauges are adjusted so as to register with
the master gauge at various pressures, by increasing or decreasing the. leverage of either the geared segment or one of its
connections, means usually being provided for that purpose in
All gauges that are not prothe construction of the gauge.
vided with means for such adjustment are of so cheap a variety
that they should not be purchased, but should be rejected in
favor of a better type of gauge.
FIG.

James

Boise, Idaho.

F.

Hobart.

WIRING for voltmeter CONNECTIONS.

Examination of several plants in this vicinity shows that there
are at least two ways of connecting voltmeters, and I wish to
inquire which is the best. Fig. I illustrates the back of a switchboard, showing horizontal bus-bars and vertical wires.
Connections are made to the upper and lower bus-bars in the ordinary way, after which these wires are carried through the switchboard just below 2 and are then attached to the main switch.
They are then taken from the upper part of this switch and
brought back through the switchboard again near 2.
At this
point two small wires connect with the voltmeter at 3, while the
main wires are continued downward at 4 and 5. From this description it will be plain that when the main switch is pulled out
connection with the voltmeter is severed, and as a matter of

2.

— CONNECTIONS

seems

to be the

it?

shall

I

ON BACK OF SWITCHBOARD.

most natural way.

What

are the objections to

be pleased to read the opinions of others on this

subject.

Joseph Thomas.

Pittsburg, Pa.

INVENTIONS WANTED.

Next

an inventor, one can assist invention by stating
inventional problems.
If readers having ideas were to do this
in your letter department the electric art would stride along even
faster than in the past.
Invention has been the main cause of
its growth, and the basis of the wealth and living of hundreds
of electrical men.
Therefore, invention will continue to be a
field for prosperity for the inventor, for the reason that the more
to being

inventions there are, the more there will be, as each inventor is
always the parent of, and necessitates, others. From time to
time, since reading one of your editorials suggesting such a
course, I have made notes of some of the present practical
problems, which I give below
The automobile shock absorber is still below par and the
passengers still act as the absorbers, to a great extent.
How about some means which will keep a multi-rate meter
wound up,' when it is dependent upon clock work?
Party lines were formerly limited to two, and now to four
subscribers, I think.

hose

Fire

lies

Who

folded,

will

show how

and

hence

to increase the

disintegrates

number ?

with

damp

Inventors are trying to keep the folds apart, and yet
be able to put the hose into use quickly in case of fire. But the
weather.

+

hose

still

There

lies flat.
is

yet a chance to overcome existing

difficulties

and

objections in self-exciting alternators.

4

Street car conductors have to

waste valuable time in trying
wire for the trolley. They look like blind men when
undertaking to perform this feat and afford much amusement to
to find the

bystanders.
It is
FIG.

I.

— REAR VIF.W

OF SWITCHBOARD.

is

course when starting up the plant, no voltage will be indicated
until after the main switch is thrown in, unless the plan of leaving it in at all times is adopted, which is not always desirable.

shows the same switchboard except that connections for
the voltmeter at 3 are taken directly from the bus-bars; therefore, (he meter is always connected to the dynamo, as the position of the main switch has nothing to do with the voltmeter.
When the dynamo is started the vnltnge is shown before the
Fig. 2

evident that even the Western

Union would change from

the slow telegraph key to a quick method,

when

the rapid device

equally reliable.

At

last

the reciprocating piston steam engine has been con-

verted into a rotary engine or turbine, and other reciprocating
devices have

machine

become

without

Can any one make a rotary sewing
parts?
The speed of sewing
about the same proportion as the steam

rotary.

reciprocating

could be increased in
engine shaft was increased

had better leave
possibly.

this

in speed.

problem alone.

Those subject to dizziness
Magnetism may assist,

:
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The watchman's clock still permits the watchman not to
make his periodic inspections. It needs a system which will
make it impossible for the watchman to cheat the installment.
Where is the small electric heater for cooking that will not
give out, and cost half the first cost to repair it? I just had
one fail while in proper use boiling water. The electrician who
delivered it said it "might go back on me," if something were

Must a cook always keep "something" on

not boiling.

What cook

stove?

was

my

a fuse in

When

the

could be depended

upon fpr

the

There

this.

case.

trolley pole

leaves the wire it should fall below
the level of the wire to prevent damage.
It needs more brains
than heretofore given to insure good results from severe tests.
The principle should be right. It needs competent analysis and

study, and then combinations that

have noticed many a person feel for the penny in his pocket,
it, and having only larger coins, depart.

The telephone repeater is still a practical failure.
Our university professors have the field open for wireless
syntony. They are the best posted for such inventions.
The automatic synchronizer for alternators is still a favorite
subject for invention among the more prominent engineers.
proposed to locate ores and subterraneous water electrically, but who can show how to do it?
Difficulty exists in causing magnetic ore particles and foreign
dirt to fall apart completely in magnetic ore separators.
Damage has happened in starting compressed-.iir motors
under load.
is

When

engineers have troubles with outlet boxes they should
put on their thinking caps and provide such improvements that
those troubles will not happen again.

A

new

comparatively

for invention

field

and hence a chance for

is

the lifting magnet,

fair profits.

Must we continue to ride in automobiles, and, instead of inhaling the fresh air of the country, breathe foul products of
combustion of gasoline? While passing through the street, we
don't like to share the products from other automobiles, either.
When one calls upon another, at an office or a home, it
usual to find either an office boy or maid to take the name

How much

card.

register,

at

on return
•

a

more necessary

subscriber's

the subscriber

office,

may

similar

up the
Will not others send you problems?

New

call

York.

is

telephone

the

information,

should
so

that

caller.

j.

l.

Thatcher.

I
write wc were running a small boiler and machine
which we did general repairs and new work along these
For a number of years the business had paid well, so that

in

we had accumulated quite a stock of
and material, and some capital. Hut at last

practically nothing

machinery, tools

came

slump of work; business fell very slack,
and wc awoke to a realization of the fact
that we were going backwards at an alarming rate.
So we
liad fo face the problem, and decided ih.u our runniiig expenses
could be very much reduced. And here is where the electrical

there

a continued

especially in our line,

interest enters.

Our shop equipment was
and

Ccal,

as follows

:

One combined punch

flanging forge and blacksmith forge, both taking air from same
fan; set bending rolls, 28-in. engine lathe, 22-in. engine lathe,

by

tm>Ty

grinder.

24-in.

by

S-ft.

planer,

power hark saw, two-wh^':l

20hp uprighl
l5-hp upright engine, i)oth of which must have been

All of above, except the rolls, were drivrn by a
hoilcr

and

a

$6.70
12.00

46

Repairs

1.10

$20.26

and we were all studying
the best manner of reducing the list, when one of the partners
suggested electric drive.
That sounded pretty good to all of
us, but what kind of electric drive was the next problem.- There
were three ways open to us, namely: (l) Driving all with one
motor, (2) driving the boiler and machine shops with separate
motors, (3) individual motor drive on each machine. As none
That was the way the

facts looked,

knew a great deal electrically, we could not settle the
The general advantages were apparent to us all no

of us

question.

;

waiting for steam to get up in the morning

if

the firemen were

or in case of a night hurry job, as we often had; no running the whole shop for one machine no belts breaking at the
wrong moment, and we could think of a thousand and one
reasons why we should have electric drive. The only drawback
was the cost of installation and whether there really would be
late,

;

a saving in the expenses.

was

The only way we could

find that out

up an electrical firm and get it to send one of its
experts to go over the plant and give us estimates.
As usual the expert arrived on our particularly busy day, but
we showed him over the plant, which was then running at full
blast.
He investigated everything pretty thoroughly, accumulated considerable data, and then left us with the assurance that
we should hear from him. .'\nd we did. Below we give the
2-hp shunt-wound
list of the motors he said we should need
motor, radial drill; 2-hp shunt-wound motor, drill press; lo-hp
7j^-hp compound-wound
compound reversing motor, rolls
motor, punch and shears 2-hp shunt-wound motor, blower 3-hp
shunt-wound motor, lathe; 3-hp shunt-wound motor, lathe;
5-hp conipouiul-wound motor, planer; i-hp shunt-wound motor,
to call

:

Moreover, he reported that our plant, the load being so very
would be ideal for electric. Also that the above
outfit, together with some necessary alterations in arrangements
of machinery, would cost installed complete $1,100.
He named
a very loAv rate for the energy and hoped to receive our order.
Hut before we could do any ordering we felt we must do
some investigating. We could not understand that what we had
been driving with a is-hp engine in the very worst condition
should need 2$y^ hp of electric drive, and brand new at that.
We decided to get other estimates and so let a certain motor
intermittent,

concern give us a figure on the plant.

They reported

that a

motor upstairs and a lo-hp motor downstairs would

71/2-hp

the driving.

Again, we could not understand

why

ck)

there should

such a difference in the reports of the experts.
rate given us that our running expenses with first-proposed electric drive would cost us

l>e

However, we calculated from the

This
(I am not at liberty to give the rale quoted).
would mean an average weekly saving to us of $2.20; as the cost
of installation was to be $1,100, it would take us about 10 ye;\rs
$18.0^1

lo save the cost of the plant addition.

We

shears, old style; radial drill press, upright drill press, large

24-in.

two tons

Fireman's wages
Water, oil, etc

grinder and liack saw.

of which

from

as follows

;

or

When it is found that a business is not paying one of two
things must be done: either go out of business, or reduce expenses or cost of production so that it will pay. .\t the time

lines.

pei'.ses

:

MOTOR INSTALLATION IN BOILER AND MACHINE SHOP.

shop

the war."

;

that

5.

versible engine,

Total

but not finding

It

XLIX, No.

The rolls were driven by a 8-hp rewhich took steam from the shop boiler. The
boiler was situated at one end of the shop, the engines at the
other, with the pipe lines uncovered.
I mention these facts as
they have some bearing on the proposed electrical installation
by giving an idea of the degree of efficiency at which the plant
was running. Our building was two stories, with the machine
shop upstairs, while the boiler and blacksmith shops were on
the ground floor. This necessitated a good bit of shafting, causing another cut in the efficiency.
We figured our weekly exbuilt "before

must work, always.

Think of the enormous increase of business from automatic
penny slot machines, if accompanied by a simple automatic machine that would make change for dimes and nickels at least.
I

Vol.

wc

•io

finally

decided that the expert's figures were too hiKh,

are coiiimencing to install the motors one by one, cutting

from the steam drive. In
.it ;i time
have the whole plant running by electricity

way wc

out a machine

this

hope

in time,

we

to

are pretty certain that

of about $5 per

wc

shall in this

way

and

effect a saving

week on oui nuiiiing expenses.

Cincinnati, Ohio.

Thomas

K. Bowne.
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happens all the current is forced through the shunt coil
which is wound on a laminated iron core magnetized almost to
saturation, and owing to this high saturation, the counter e.m.f.
of the coil rises but little above the voltage of the lamp which
it displaces.
Thus the operation of the other lamps in the circuit is not affected. In the latter system a film cut-out is located
in the base of each lamp and closes the circuit if any lamp fails.
The essential part of this cut-out is a thin insulating film which
normally separates the two lamp terminals. If a filament breaks
the voltage across the lamp terminals rises a certain amount unThere is
til it punctures the film and short-circuit? the lamp.
no lost energy with this latter system but it is a trifle more
this

AND ANSWERS.

QUESTIONS

In assembling the laminated core of a transformer what is the best
means of insulating the sheets from each other to prevent the circulation
of eddy currents? I wish to be able to take the core apart if desired.
(2) In what way does the "singing" arc differ from any other type beyond requiring the use of homogeneous carbons?
C. E. F. F.

Japan one side of each sheet or both sides of every other
The lamp should preferably contain very little mechanism and be fitted with soft carbons if the best results are to
be obtained. Any commercial arc lamp fitted with soft carbons
will give fair results. It is assumed, of course, that the proper
superposed currents are available.
sheet. (2)

What type of lightning arrester is best for a three-phase 11,000 volt
transmission line? (2) How is the enamel, the formula for which was
given in the July 7 number, prepared for use? (3) Are reinforced concrete poles suitable for use on ii.ooo-volt transmission lines?
Would
wooden or angle-iron cross-arms be best?
E. W. B.

Any of the manufacturers of lightning arresters can furnish
an arrester suitable for this tension. (2) The ingredients are
well mixed and then fused, after which the molten mass is
allowed to flow over the resistance wire which should be hot.
The cooling should be gradual. (3) There is no reason why
such poles could not be used, if they are not now used. The
cross-arms should be of iron so as to make the construction
throughout very strong. Wooden cross-arms, however, are also

expensive and somewhat less flexible than the former.
I would like to ask the following questions on the stator connections
How
and windings of induction motors having "squirrel cage" rotors.
is the stator winding changed so that the motor can be run on either
220 or 440 volts? Is it not a fact that most commercial induction motors
have two distinct windings for each phase and are connected in parallel
for 220-volts and in series for 440-volts much the same as in trans-

How is the stator of a 5-hp, 60-cycle, 220-volt, three-phase
formers?
induction motor connected up to give 3 "squirrel cage" rotor winding
Four pole or two pair of poles
a speed of 1450 r.p.m. at full load?
give a speed of 1,800 r.p.m.; 3 pair, 1,200 r.p.m.; 4 pair, 900 r.p.m., etc.
The firm I am with recently received four 5-hp, 6o<ycle, three-phaSe
induction motors intended for operation on 220-volt circuits with "squirrel cage" rotors; one or two are marked 1.130 r.p.m. and the others are
marked 1,450 r.p.m. The synchronous speed would evidently be about
I could not figure this speed bv means of the formula for
1,500 r.p.m.
Is there any good
obtaining speeds for 60 cyle, three-phase motors?
book containing detailed information on the windings of induction motors?
J. B. C.
It is the practice of one of the leading electrical manufacsame induction motor
The primary winding in each case
groups, according to the number of phases and
turing companies to use the

used.

The writer contemplates

installing a telephone cable on a pole line
carrying a 16,000-volt, three-phase, 6o-cycle, alternating-power
circuit, providing the inductive effects will not be objectionable.
The
present amount of power transmitted is approximately 200 kw.
This
will be increased to perhaps 1,500 kw within the next year.
The distance
between the power line and the telephone cable will be from 15 to 20
feet, averaging 17 feet.
Our telephone system is an automatic central
energy one having one side of the line grounded through a relay, the
other line grounded through a similar instrument but- having a 35-volt
storage battery in series with it.
My intention is, of course, to ground
the telephone, cable and messenger wire.
The length of the line will
approximate three miles.
Will you kindly inform me through your
columns if I can count on satisfactory service with the telephone arat present

W.

ranged in this manner?

There

is

no reason why a system

A. R.

carrying capacity of the carbon at atmospheric temperature?
E. C.

S.

Co.

Carbons for arc lamps are made of lampblack, gas retort carthe best
bon, petroleum coke, tar, waterglass, molasses, etc.
carbons being made of lampblack and tar, the latter serving as
Cheaper forms are made of gas retort carbon, petroa flux.
leum coke, etc., with diflferent binders, depending on the man;

specific resistance will, of course,

vary with the

Foster gives the specific resistance in microhms
per cubic centimeter of arc light carbon as about 4,000 at zero
Centigrade; it is also variously given as 0.0075 ohm-centimeter,
composition.

while the

resistance

of

millimeters in diameter,

The

foot.

for 220 volts
is

ranged

poles,

in

there

One-half of the coils for
connected permanently in series. The two halves
are then connected in series for 440 volts and in parallel for
220 volts, no' change being made in the secondary winding. It
is not possible to wind a 60-cycle induction motor for a synchronous speed of 1,500 r.p.m. A 2S-cycle motor, however, can
be wound for this speed. It may be stated that the rotor windbeing one group per pole per phase.

each phase

is

ings of commercial induction motors are frequently made the
same for 60 and 25-cycle machines. It may be possible that
is

marked

1,450 r.p.m.

was

intended for

initially

marking is
and that it should have been 1,750. There are a number of good books on the windings of induction motors among
these are "Die Wicklungen der Wechselstrommaschinen," by
E. Arnold; "Armature Windings," by Parshall and Hobart;
"Polyphase Electrical Machinery," by S. P. Thompson; "Wechselstromwicklungen," by R. Krause, and "Alternating-Current
Windings," by C. Kinzbrunner. It may be interesting to know
that with the exception of very large machines which require
special windings, the primary cores of an excellent line of induction motors are equipped with form-wound coils, which are

a 25-cycle machine.

It is equally possible that the

incorrect,

Kindly advise us what is the specific resistance at atmospheric temperature and the composition of carbons usually used for arc lamps; also the

The

volts.

the rotor which

installed as outlined should

not operate satisfactorily.

ufacturer.

and 440

ordinary arc lamp carbons,
is

stated to be

carrying capacity,

if it is

from

.15 to .2

11

to

ohm

15

per

intended to use the carbon

as resistance, should be kept below that used in arc

lamp oper-

ation.
Please advise mc 01 the latest invention on series alternating current
incandescent street lighting systems. What I particularly want covered
is the problem of a continuous light in the face of any one or several
P. L. & P. Co.
of the lamps in the circuit burning out?

There arc two main systems of

series

incandescent lighting

;

placed uniformly in slots around the inner circumference. Each
coil covers an arc slightly less than the total circumference
divided by the number of poles for which the machine is designed.

-After the coils

have been placed

half of one coil being placed in the

same

in

the slots (the top
bottom half

slot as the

the terminals of the coils are arranged in
groups according to the number of phases and poles for which
the machine is designed. The coils of each group are connected
permanently in scries, thus leaving two terminals per group.
.Mternate groups for each phase are then connected in series,

of another coil)

thus forming four terminals per phase. These four terminals
are connected so as to place all of the coils in series if the machine is to be wound for a high voltage, or they are connected
in parallel so as to give a voltage of one-half of this value when

current transformer or regulator.

The individual coils are similar in almost every respect
the coils used in an ordinary direct-current armature, the
difference being that their mechanical shape is such that they
may be placed in the inner circumference of the core, while

coil

the direct-current armature coils are placed on the outer cir-

use at the present time.
In one the lamps are operated in
series in a loop across high-voltage constant-potential mains;
in the other the lamps are operated in series from a constantin

In the former system, a shunt
connected across each lamp to provide a safe path around
the lamp in case a filament is broken or is burned out. When
is

desired.
to

cumference.

:
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CENTRAL STATION SALE OF CURRENT
Warrantable Expense for Meter Testing.
An interesting paper was read by Mr. O. J. Bushnell, superintendent meter testing department of the Chicago Edison Company, at the annual convention of the Northwestern Electrical
Association on "Warrantable Expense for Meter Testing." The
author said that probably the most important point to be considered in connection with this subject is the frequency with
which meters should be tested. Most central station managers
believe that, as a matter of general policy, meters should not

run much longer than a year without testing.
We cannot,
however, arrive at the proper frequency of tests with any correctness without a study of the conditions which affect meter
accuracy. These are; roughening of jeweled bearings; changing of the permanent drag magnets
wearing of the commu;

and brushes, and dampness and dust. For sapphire jewels
a limit of one million revolutions of the meter shaft has been
generally adopted as the limit of wear in all commutator
tator

meters.

In induction meters the writer believes the limit of

wear of two million revolutions adopted by a large Eastern
company is certainly safe. About two and one-half years ago
there was discovered a process of cupping diamond jewels for
meters and since then they have come into considerable use. It
is

believed that the

five

than

life

of these jewels can safely be taken at

times that of sapphire jewels and that probably it is more
this.
It is evident that meters of large capacity should

be kept

better

in

condition and

more frequently

than

tested

Mr. Bushnell favored the adoption of
a classification for different meters by which they should be
tested.
This classification adopted by him about two years
ago for commutator meters was as follows
Annual tests for meters of 5 to 10 amp. capacity.
Semi-annual tests for meters of 15 to 50 amp. capacity.
Quarterly tests for meters of 75 amp. capacity and above.
Meters making over one million revolutions of the disc between tests on the foregoing classification to be changed to a
more frequent class so as not to exceed that number between
tests, up to the quarterly class.
Where a meter has not retained its calibration as long n<
three months an investigation has been made.
Such rapid loss
of accuracy is usually due to commutator trouble caused either
by excessive vibration or heavy momentary overloads. Cure
for the first trouble is mounting the meter on a spring board
and for the latter trouble the installation of a larger meter.
Interesting data were obtained from tests made according to the
those of small capacity.

foregoing schedule.

more of

15 per cent

The

show

quarterly tests at one-half load

the meters to be accurate than the annn.nl

and 10 per cent more than the semi-annual tests, while
improvement shown by the light load tests which are made
at i/io load is still more marked.
The same increasing ratio
of improvement with more frequent testing is seen in the average accuracy obtained from the tests, which was as follows:
trsts,

the

yj

Annual IctU
Quarterly

tetl*

At one-half load the

Load.

1/10 Load.

97.3 per cent.
97.8
99.1

.

.Semt-annual irsiy

98.6 per cent.
"
90.8
afi.s

ratio of meters slow to those

fast

was

"C

while at i/io load it was 5 to 1. Type
coninnitator
meters with light moving elements mainlainH their accuracy
much better than older meters with heavier revolving clcinciits.
Induction meters, owing to the linht weight of the moving cle2 to

I,

ment and absence of commutator
commutator type.

accuracy
Induction meters have been
classified by the writer for an annual test.
Data comjiilcd from
about 14,000 annual tests showed an accuracy almost identical
with that fl rnmmiifafnr mrirri under o'lartcrly Irsling.
Infriction, retain their

better than the

duction meters measuring the largest consumption

will,

how-

ever, during the coming year, be tested more frequently, and
those which show over three million revolutions between tests
will be put on semi-annual test.

The next

question

is

as to the advisability of

making

instal-

Meters transported some distance are liable !o
slight changes in calibration.
Two of the largest companies in
the country make a test on every meter installed before the
first bill is rendered, notwithstanding the fact that the meters
have previously been corrected in the testing room.
In the
Chicago Edison Company it has been the practice to have all
meters after installation inspected, cleaned and adjusted to
run freely on a light load. To determine whether such an inlation

tests.

spection or

test

is

advisable,

the

made

writer

100 tests

of

commutator meters and 100 tests of induction meters immediately after they were installed, these meters having all been
adjusted in the shop before being sent out.

The accuracy

after

shown by these tests was rather disappointing,
especially in commutator meters on light loads.
Meters tested
after installation showed a decidedly improved condition.
It
installation

is

as

particularly desirable that the bills of a

new customer

shoi'ld

be absolutely correct, because if a meter is slow for two or
three months and is then corrected, it leads to the suspicion
that the company is increasing the bills arbitrarily after it feels
the customer will be permanent.
The conclusion
warrantable that both alternating-current and directcurrent meters involving considerable consumption ought to be
tested within one month after installation.
The direct-current
meters will be left in a more permanent condition if allowed
to run for two weeks before testing, so that the commutator
will have become oxidized.
The necessity for installation tests
previously shown proves conclusively that meters should be
tested under local conditions in which they are to operate, and
after all danger of change from transportation is over.
Four
methods of testing are in general use.

sure

that

seems

I. With ammeter, voltmeter and stop
watch.
brated resistance, voltmeter and stop watch. 3.

mg

wattmeter and stop watch.

4.

2. With caliWith indicat'

With check recording watt-

meter.

The check recording wattmeter has

advantage of not
used the inspector can tell the per cent load on the meter with sufficient
accuracy. An ordinary meter can be placed in a carrying box
and used for checking, but it is better to use one of the special
test meters of which there are two or three kinds on ths
market. These meters are built with several field windings so
that the full torque of the meter is available at di(rtrent loads.
Each method of testing has its advantages. The writer has
had all in use and finds no particular advantage of one over
the other in the amount of work which can be accomplished.
He inclined to the belief, however, that the test meter with
several field windings will soon have more general adoption
and prove slightly more economical than other methods. Tb<
number of meters which can be tested by an inspector in n-e
day has been variously reported by different companies fror-i
which data was secured at from 6 tc 10. The writer believi.':
an average of about 7 should be obtained in testing commutator
meters and 3 or more in testing induction n'otcrs.
requiring a stop watch, yet

We

come now

if

the

a portable load

i'^

which many may consider the
thorough system of meter
testing cost? The money actually spent on this work in different companies from which figures were received by the writer
\aried from 48 cents to $1.63 annually per meter installed. In
the writer's rxperiencc a thorough system of testing based on
he principlt-s outlined in the paper could not be carried on
for less than about 75 cents per meter installed for induction
meters and Ji .so per meter installed for commutator type meters
annually.
These figures include the cost of all instruments.

most

to the question

vital to the subject.

What

will a

:
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on inside lighting. We have free rewhenever our men see a defective lamp in use.

apparatus and supplies necessary for carrying on work as wel'.
as the cost of material used in the meters and labor.
The
salaries of meter testers is assumed to be from $50 to $65 per

newals and do

month

most part and helpers for testing large meters
at $40 per month.
The amounts given will not be spent on
every meter. A third of it would cover the cost for a large
part of the meters, but two or three times this amount would
be necessary for other meters which are tested quarterly. Of
course for meters measuring little consumption the limit of

taken

expense is reached when reasonable accuracy is obtained, but
for meters measuring a large consumption the cost of meter
maintenance may be inconsiderable as compared with the loss
of a fraction of one per cent in registration.

the present time there are in use the equivalent of 10,000
4-cp lamps for sign, outlining and window lighting, and used

for the

DISCUSSION.

Mr. F.

rates are taken

flat

The

outlining

when two-year

contracts are

by barbers, shoemakers, livery stables, undertakers, second-hand
stores, bootblack stands, butcher shops, lunch cars and popcorn stands in fact, all kinds of business. No business is too
;

We

good shape

VV. Insull said that keeping meters in

to

on account of the company's
put the company in a good position with
the public to be able to say that a meter had been tested at

peculiar or small to be a "prospect."
a clothing store, whose sign, outlining

amounts

income, but because

get into the

some recent

date.

slow, he said his

it

As to the loss of income from meters running
company has in the past five years taken over

miscellaneous small companies which had meters of

kinds which had been given but
these old plants the

amount

all

In some of
formerly paid for by
was after the meters were

little

attention.

of energy

customers had been only half what

it

overhauled.

Mr. Bushnell, in answer to a question as to what was done
with old obsolete meters which were taken off the lines of the
Chicago companies, said that these were sold to those making
a business of second-hand meters for about $1 apiece. The sec-

ond-hand meter man fixed them up so that they would register
with tolerable accuracy on full load. They were then passed
on to the smaller central stations. He did not recommend to
any central station company the purchase of second-hand
meters.

President Almert said

that

he had

found

in

much revenue

small companies that there was

taking over

being lost be-

cause of old meters which ran very slow on light loads.

He

called special attention to the necessity of having the checking

instruments used

testing meters

in

accurately calibrated.

He

knew of one case where the indicating wattmeter used in this
work was 5 per cent low, which resulted in all the meters on

When

it is considered how
meters which register
almost nothing on light loads under which they ordinarily work,
it is a wonder that such companies can make ends meet at all.
In one company he was familiar with, out of 160 customers
40 were on flat rates and 67I/2 per cent of the total kw-hour
output went to the flat rate customers and to lost and unaccounted for energy. In that particular company he thought the
condition of affairs could easily be reversed.

the system being calibrated low.

many

installed free

is

and the cost of installation figures about 38 cents
per 4-cp lamp installed, the lamps being placed 18 inches apart.
By this method a number of small stores were induced to light
up.
The small merchant with a strip of seventeen 4-cp lamps
over his sign, burning each and every night from dusk until
midnight, turned on and off by us, pays $5.30 net per month. At

register accurately paid not only

many

it

small

plants

have a

lot

of

old

It

have one customer,
and window lighting,

lamps. This was
game and we have used him

to 960 4-cp

the

claimed that the display lighting

is

valuable assets of Lincoln and

it

first

customer

lO

as a pacemaker.
is

one of the most

certainly has a far reaching

People promenade the streets and can inspect the goods

effect.

displayed at their leisure.

All of the large-sized

show windows

have light-colored stucco ceilings and are lighted by trough reflectors. Artistic, well-dressed, frequently changed windows are
the rule in Lincoln.
Progressive merchants aided by the Doherty rate are responsible for the handsome appearance of the
streets at night.
Had we attempted to install display or advertising lighting on a flat meter rate, even though the rate was
lower than the present rate, it is more than doubtful if we
could have gotten the merchants interested. An appeal to the
merchant's civic pride and a showing of the very small cost for
a big lot of good advertising works wonders. Six o'clock closing is the rule in Lincoln every night except Saturday, and it
would seem that the smaller towns, where the stores keep open
every night or two nights a week, and the people have few

would offer a fine field for display lighting. Wellwindows and outlining displays, will bring the people

places to go,
lighted

on the streets at night, cause the merchant to put better goods
in his window and display them to better advantage.
In soliciting we are always careful to impress on the prospect's mind that the outside and window display is an advertising and not a lighting expense.
Solicitors are

paid a small salary and a percentage of the

increase in gross revenue, over the

Each

year.

same month for the previous

commission depends on the number ol
proportion to the total number turned in and

solicitor's

points he has in

points are given for each dollar of estimated revenue, as follows Industrial business, 10 points additional inside consumption, 10 points, new contracts, 5 points
outlining or signs
:

;

;

12 o'clock.

until

10

points

;

outlining

or

signs

less

than

12

o'clock, 5 points; outlining or signs on meter. 3 points.
If the business is taken from the competition the points are

Each man is responsible for his own territory and
keen to hold business, as well as to get new business.
Personal solicitation, newspapers, mail advertising and personal letters are used and the cost of getting business to the
doubled.

Outline Lighting.
Mr.

is

Homer Honeywell,

of Lincoln, Neb., presented a paper
meeting of the Northwestern Electrical Association on "Outline Lighting," which is printed below, together
with the discussion which followed its reading:
The Lincoln Gas & Electric Light Company organized a
New Business Department with a competent mana,e;er at its
head, about the first of February, 1904, and started out with
well defined ideas as to the desirable classes of business and
It was the aim to take on a
the effects on the station load.
steady load that would run from dusk until midnight each
and every night during the year and to that end a flat rate
was figured out based on the Doherty rate of $1.80 per year
for each connected i6-cp lamp, or its equivalent
$12 per
year for a customer charge and 6 cents per kw-hour for energy

at the recent

;

used,

all

subject

to

a

discount

of

10

per

cent

for

prompt

payment, and on the actual number of burning hours as applied
to Lincoln.

company for the past three years has been 43 cents for each
one dollar of increased revenue procured. The costs are divided
a? follows

Advertising

Of

15.05

Solicitation

22.05

the advertising done at the start

vertising
scale
first

05

Construction

and

was the most
in a

week one

and so on

way

It

believe the mail ada fairly large

was new to a great many people. The
or card was sent out, the next week two

the prospect received a letter or card every

The mail advertising helped put
ceptive mood and the solicitor was able
day.

I

was done on

that

letter

until

valuable.

the prospect

in

to close quickly.

combination of mail advertising and personal solicitation
strong combination.

The

effect

on the station has been gratifying.

The

a

re-

The
is

a

increase
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peak load has been 23 per

in

A

while the sales have in-

cent,
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Central Station Exhibit.

creased 60 per cent.

The sales of signs was not pushed particularly
made considerable headway in the other forms of

we have

the present time

48 lamp-lettered signs

we had
At

until

The Oklahoma Gas &

lighting.

in use, all of

them bought outright from the local sign builder. The reason for installing free outlining on two-year contracts, and not
The outlining can be taken
installing free signs is apparent.
down, be repainted and put up again anywhere at a very small
cost, while a sign to be used again would have to be remodeled
Then, too, the first investment for
at a considerable expense.
a sign is considerable, and if the merchant is not required to

ar

an

Electric

convention held

electrical

Company
in

Oklahoma

of

Nov. 26

that city

City,

Dec.

to

S last year, made an interesting exhibit of its various methods
for supplying the wants of the public with gas and electricity.
In Figs.

and 2, herewith are

I

illustrated the electrical portioii

At this exhibition demonstrators were engaged
company to show up the various devices. These con-

of the show.

by the

of

sisted

flatirons,

full

a

equipment of

electric

kitchen

uten-

carry the investment he feels more free to discontinue the use
During the past three years we have not had
of the light.
over five or six outlining contracts discontinued, where the

merchant remained in business, but on the other hand most
customers have increased their display.
There are in use 8,500 4-cp lamps for sign, outlining and sidewalk showcases. All these are on a flat rate. For window lightOutlined roof signs also seem
ing, goo i6-cp lamps are used.

and cheap method of advertising.

to be a popular

So

far all

the outlming has been done along straight lines, but we are nowattempting to relieve the plainness by getting into curves and
circles.

Our

sales for the past year

have been 689 kw-hours for each

The Sunday output runs about

kilowatt connected.

of the average weekly output, and

is

63 per cent

largely due to

flat

rate-

lighting.

There
tion

is

a municipal street lighting plant here

company

some commercial

supplies

the generous display lighting

is

light

the trac-

.-ind

and power

:

but

nci.

so-called competitor has but three outlining customers and two
customers using signs of respectable proportions.

luminous radiators,

sils,

discussion on Mr. Honeywell's paper served in general
flat rate contracts for

and have the company turn

the signs on

and

off,

rather than depend on time switches or on the customer, who
may try to economize by having his sign off much of the time

when

LIGHT EXHIBH.

electric

pumping

outfits,

sewing ma-

known

world
were
soldering irons, electric drills and grinding machines.
This
exhibit attracted a great deal of attention and as an educational
factor is considered by the company to have done much good.
There was also a gas department of the exhibit, in which
were included the most tnndcrn types of gas appliances and
all

latest

tlie

appliances

Among

general.

ii;

to call attention to the tendency to adopt

sign lighting

— ELECTKIC

chine motors, three-phase and single-phase large power motors,

and

DISCUSSION.

The

1.

not due to competition, as our

other

exhibits

to

the

of

this

electrical

character

would be on under a flat rate contract. Mr. Alnicrt
had not had very good experience with time switches
but he stated his expectation that a better switch would

it

said he

so far,

be available soon.

Mr. John
toiiR-r to

S. Allen, of

turn his

rarely abused.

own

Jle

Lake Geneva, arranged with each cusand this privilege was

sign on at dusk

with the night policeman

then contracted

town to turn off the signs. In this way the turning on
and off was done in a small town without the expense of
of the

.-1

patrolman.

He

called special attention to the figures given in

Mr. Honeywell's paper as to the increase in load at Lincoln,
where the sales have increased 60 per cent and the peak load
or.

the station only 23 per cent as a result of taking on

this

class of business.

Mr. W. B. Johnson, of Madison, thought that as a rule signs
were easier to introduce than outline lighting because they were

more
As to

distinctively

advertisement

an

show window

lor

certain

a

nicrchaMi

was a good plan
for the solicitor to have the merchant walch his show window
fiom the back of the store when the interior of the store was
dark, noting the number of persons who had stopped to look al
the show window when lighted anil the number who slopped
when the window was not lighted. A demonstration of this
kind is very convincing. At Madison they have the equivalent
of 8,oo<j 4-cp lanipt on flat rate contracts in sign, outline and
show window lighting.
Mr. Lord, of Waupaca, said that the early closing of stores
which was now quite general had Affected central station revthe effect of

enues seriously

in the

lighting,

past few years.

it

Display lighting of this

kind would get back some of the revenue lost through the shutIn small towns
ting off of the lamps in the interior of a store.
flat

rate sign contracts

iMirrcnt

much

would have

earlier than in cities.

to provide

frir

turning off

FIG.

ranges.

who

2.

— i;li;ctric

These were operated by

are custonu-rs of the

ranges

power
I.-idirs

KxiiiniT.

of the various churches

company and wlm are using

the gas

homes.

in their

Another portion of the exhibit consisted of gas and
liic

meters

how

spectators

clec-

operation, with an attendant to explain tn the

in

the customer

could

read his ow-n

meter,

ami

thus determine for himself the amoiuit of gas or electricity he

was

As

using.

there

is

great uncertainly in the minds of the

public as to those classes of meters and the

method by which

they are read, this part of the cxhihition attracted cimsiderable
attrnlion,
I

iililic

as

and
to

it

the

Mirters are rcarl.

is

believed did a great good in convincing the

care and

cimscientiousness

with

which

tiir

February
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in a lighting station the output

Lincoln, Neb.,

referred to elsewhere in a paper presented at

is

same convention by Mr. Homer Honeywell. -^ similar system of paying solicitors according to the amount and character
of business obtained was in use by most of the companies
controlled by Mr. Henry L. Doherty. The premium system is
used at Sheboygan w-ith the power house employes and with
the company's new business board, a description of which is

the

the output of the plant,

small in

summer and

the

and

kw-

Mr. Cravath pointed out that Mr. Kimball's

hour cost high.

Mr. Ernest Gonzenbach, general manager of the Sheboygan
Light, Power & Railway Company, gave an interesting talk
at the recent convention of the Northwestern Electrical Association, on the premium systems employed by his company.
He pointed out that in manufacturing enterprises the plan
of giving premiums to employes for an extra amount of work
over certain standards was well known and in common use.
The premium system or point system of paying solicitors at

is

objection could be overcome by taking as a basis the corrts-

ponding month for a year before the premium system was put
into force.

Central Station Signs.
Illustrated

pleted

for

this page is a sign that has just been comCleveland Electric Illuminating Company, of

on

the

Cuyahoga Building of
This sign is 64 ft. in length and 70 ft. high. It contains no fewer than 1,053 lamps.
It is built entirely on the
"groove" method and the illustration shows how effectively
Cleveland, Ohio, and installed on the

that city.

given below.

At the time this system was begun the company's
and repairs was about l.i cent per kw-hour.

oil

ranged that 10 per cent of

all

cost for coal,
It

was

TH
THE ILLUMINATINgIo

ar-

saving below this figure should

OFI
OFFICES
THIS BUILDIN0

This
be given as a premium to the power house employes.
premium is charged to power station labor on the company's

From

books.

$40 to $80 per month

now

is

paid out in premi-

premium system,
emThe premium is divided
The engineers, of course.

ums

as a result of the saving caused by the

due

to

ployes

the
in

greater interest taken

economical

production.

among employes according
get

the

to rank.

percentage,

highest

the

by

all

oilers

ILLUMIN-4TED SIGN.

power-station

receiving

the

this

lowest.
is

It

has resulted in producing a

spirit of

the best operating economy, as every

man

co-operation to produce

man

is

trying to do his

do his best. Firemen obvery much underloaded
when it would be possible to shut down one unit, and engineers
Every
watch the firemen's performances in the coal room.
employe is on the lookout to prevent hot bearings and avoid
A
expensive repairs which might wipe out the premium.
careless employe cannot remain long in such a station as his
fellow employes will not tolerate carelessness which is likely
This has been practically demonto wipe out the premium.
Mr. Gonzenbach said that perhaps the best recommenstrated.
dation he had for the system was that the company supplying
coal complained that the power house employes were unreasonably particular about the quality of coal they delivered.
The wages of firemen are $45 per month, which with the premium added, is increased to from $50 to $55 per month.
best
ject

and
if

to help every other

engineers

run

engine

to

units

Mr. Gonzenbach then described the very poor results and
discouraging experience obtained with some first-class solici-

and power business.

These solicitors had been
owing to the peculiar
characteristics of Sheboygan people, were not able to showgood returns at all. He concluded after a couple of trials that
he could not get solicitors from outside to handle successfully
the Sheboygan situation. lie therefore created what was called
a new business Iward, which was described in the Electrical
World of June 2, 1906. This board consists of the railway
superintendent, lighting superintendent, the freight and express
agent and other leading employes to the total number of
ten.
It was agreed that this new business board should have
tors for light

very

successful

in

other

cities,

but,

divided among its members 10 per cent of the increase in
gross earnings for any month as compared to the correspnnding month of the previous year. .'Xs much as $110 per month

type

of

construction concentrates the light and cuts off

lateral diffusion.

of white

The

letters are all solid

and ruby lamps placed

white.

alternately.

The border
The torches

The flames are filled
with white and ruby lamps, and by employing seven circuit
Hashes a very realistic indulating movement of the flames is

are white crossed with bands of ruby.

This sign was made by the A. & W. Sign Company
entirely with A. & W. four-candle power sign
lamps, made expressly for the concern by the Brilliant Elec-

produced.

lamped

and

is

tric

Company,

Payment

of Solicitors.

In a communication to one of our English contemporaries a
correspondent criticises the practice of paying to central station
solicitors a salary and a commission based upon the number of
lamps or the horse-power installed. This practice, in his opinion,
is disastrous, as it gives the canvasser no inducement to select
only profitable consumers. A lamp connected, no matter whether
in bedroom or basement, is just so much in his pocket, and the
system may leave the undertaking with, a legacy of .^mall load
factor consumers or even dead services, especially if a certain
class of persons easily got and easily lost is attracted by the
canvasser's arguments. A rational method of remuneration, he
believes, would be a reasonable fixed salary, plus a commission
on the annual percentage increased output of the station's ordinary private power and lighting output. "Under these conditions the canvasser would keep in touch with old consumers
and secure 'a continuance of past favors,' and would lay himself

out only to canvass for good business.
the class of consumers

we would

who

He would

leave alone

are always grumbling, those which

rather leave to our friend the

enemv

to deal with."

had been distributed in premiums among the new business
board and he considered the results very gratifying. It was an
incentive to everyone to look carefully after all possible new
customers and to be courteous to old customers. He was selling electric fiatirons at cost, and had 300 in use in a town of
about 23-,ooo inhabitants.
.'\ny cniplnye was given a commis-

The Supreme Court of Indiana has decided that a municipality
operating an electric lighting plant is liable for damages incurred
through negligence, in the same manner as an ordinary busi-

sion of 50 cents for selling a flatiron.

ness corporation.

In

discussing Mr.

Gonzcnbach's

talk,

Mr.

R.

N.

Kimball,

of Kenosha, said that there would be difficulty in working Mr.
Gonzcnbach's plan in a purely lighting station because the cost

Legal Status of Municipal Plants.

The defence that the municipality was not
reason that in operating ihe lighting plant, giving
rise to the claim for damages, it was acting in a public or governmental capacity, was over-ruled.
liable for the
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Letters to the Editors.

Vol.

XLIX, No.

has been the business policy of the country for over twenty
and if this is dishonest surely we would have heard about
it before.
Mr. Behrend says "imagine the equipment of a manyears,

:

of-war to be made

Engineering Education.
To

the Editors of Electrical

.

—

World:

I

and so colored by his enthusiastic personality that they are
always interesting and instructive. There is one point, however,
on which Mr. Behrend and I always cross swords and that is
what Mr. Behrend describes as "commercialism" in engineering.
Mr. Behrend has dealt with this question quite extensively
Unfortunately, he has dealt with it in rather an
in his article.
excited manner, and such opinions coming from an engineer
so well known and of such high standing as Mr. Behrend are
l-.able to do a great deal of harm in this age, when the greatest
fault

of the

inability to

rising generation
realize

of engineers

is

modern commercial or

that

their

apparent

practical engi-

neering must be carried out on business and not on academic
lines.

Quoting from Mr. Behrend, "the average student who goes
by no means the fair

to the university to be taught represents

average of the intelligence of the nation. It cannot be denied
number of our young men, especially those of keen
intelligence, see in the avoiding of a university education a
short cut to fortune." This is only too true the modern technical graduate does not represent the average intelligence of the
nation. Usually a man takes a technical course because he has a
natural liking for mathematics, science or engineering and not
that a large

;

because his intelligence is above the average. Is it to be wondered at, then, that such a student after receiving the narrow
academic university technical education which Mr. Behrend so
justly criticises enters the practical world lacking in breadth
and in practical common sense. Suppose such a student with
narrow academic ideas of engineering absorbing Mr. Behrend's
views that dollars and cents are not to be considered and that
it is the only function of the engineer to turn out machines

which do their work as perfectly as possible. He is told "we
cannot put too much emphasis upon the necessity of the engineer being a bulwark against the continual onslaught of the
commercial man for the sake of cheaper machinery." Can we
wonder that business managers despair when they deal with
these engineers.

Quoting from Mr. Behrend's
neer should consist

in

article,

"Ths work of

the careful designing and

the engi-

building of

apparatus so that it performs its functions safely and with the
I am not
least possible waste of both material and power."
If I were attempting a
quite sure what this sentence means.
I would alter the wording somewhat
one who designs and constructs with
the minimum of expense machines which perform their funcAs to whether we call such an engineer a
tions satisfactorily.
"commercial" engineer or a "scientific" engineer is merely a
question of definition. Mr. Behrend strongly objects to dollars

definition of

an engineer

and say an engineer

cheapest possible manner."

The com-

unjust; the requirements for a man-of-war are the
best ship and equipment that can be built, regardless of cost;
even the best that can be made is not capable of doing the work
parison

always read with pleasure any article by my friend,
Mr. Behrend, and his article on "Engineering Education" in the
first issue of the Electrical World of January was no exception.
For, although we cannot perhaps agree with all of Mr.
Behrend's views and opinions, they are so obviously sincere
Sirs:

in the

is

and cents being introduced. He refers to "the continual onslaught of the commercial man for the sake of cheaper and
therefore poorer machinery." "Cheaper and therefore poorer"
must sound rather prehistoric to an American manufaclurcr.
Quoting again, "although dishonestly designed and manufactured machinery may yet be successfully sold for a lime by an
If there is one
acute salesman such conditions cannot last."
thing more than another which has placed this coimtry in the
foremost position in the nianufactorc of machinery it is the
constant endeavor to reduce the cost of production, and to characterize the cheap manufacture of machinery as dishonest is
The method of manufacturers has been, first
too ridiculous.
of all, to decide what the market standard requires and then
This
to build the cheapest machine that would do the work.

is

required of

With ordinary commercial machinery

it.

quirements are

much

less severe.

It is quite

the re-

simple to produce

machine that will satisfy the requirements as regards performand the only question is how cheaply it can be produced.
The consumer unconsciously sets the market standard. It is
a

ance,

We
the old question of first cost against cost of operation.
can build a lO-hp motor with an efficiency of 90 per cent and
a temperature rise of 15°, but the purchaser would say that
such a motor is not worth the 25 per cent more which it would
cost him than one with an efficiency of 86 per cent and a temperature rise of 40°, so he unconsciously sets the market standard at this latter figure. And so it is with every line and size
of machinery from a I0,ooo-hp steamship to a fan rnotor. The
problem is to design and manufacture the cheapest machine
that will

fill

the specification.

Quoting Mr. Behrend again, "speaking for the moment with
particular reference to the electrical engineer and his work,
I would say that while he shows his ability in designing a
io,ooo-kw generator with the amount of material used five years
ago for a s,ooo-kw generator, he simply could not have formerly
designed a io,ooo-kw generator at all until he had learned how
to use the material at his disposal to better advantage." I have
emphasized the words "until he had learned" because they offer
an explanation of the position taken by some engineers. Engineering capability is a combination of natural genius and education and of experience, and the greater the engineer's natural
ability the less he feels the necessity of proceeding cautiously
and waiting for a practical demonstration of the correctness of
every step before proceeding to the next one. Almost any engineer can design machinery by an endless trial and error method.
But as I once heard a celebrated engineer remark, "there is
such a thing as having too much experience and too little sense."
Where would we have heard of such engineers as Brunei, Stephenson, Siemens or Westinghouse if they had not the ability or
genius sufficient to confidently make radical departures from
existing types? Of course, it is hardly fair to compare the ordinary constructing or designing engineer with such men, espeIn the
cially as commercial conditions are now so different.
present day when there are only too many engineers waiting to
profit by the mistakes of those ahead of them, it takes a great
deal of courage to assume the risk of failure which we must
often do when we make any decided departure from existing
methods. So if an engineer is not quite confident in his ability,
if he is a little timid or inclined to be easy going, there is
nothing that appeals to him more than to follow standard practice or to proceed slowly and cautiously and to verify by experiments every little step before proceeding to the next. This

is

a slate of affairs

to contend with,
is

among

and

it

is

engineers which

is difficult

for a firm

usually this condition of things which

responsible for the lack of progrcssiveness of large firms and

not, as

Mr. Behrend says, the desire of manufacturers to keep
machinery to the exclusion of improvements.

to standard

Mr. Behrend deplores the introduction of commercialism into
if it had not been for this introduction of commercialism and for the employment of engineering talent by business interests that engineering science and
Steam turbines,
practice would never be where it is to-day.
steamships, the telegraph and telephone, electric railway and
engineering, but he forgets that

light

systems

all

owe

their existence as

as lo eHKinecriiiK knowledge.

And

much

to conunercialism

strange as

it

may seem

to

Mr. Behrend, those concerns which arc most enterprising in a
commercial way are the very concerns which are always the
I can agree
first to introduce improved designs and methods.
with and endorse in almost every detail Mr. Behrend's criticism
of the superficiality and incompleteness of modern academic
engineering eduralii'U, Ivul I cuuiot agree in his remarks con-

February

Instead of saying that mancerning commercial engineering.
ufacturers who try to make cheaper and more modern machinery are dishonest because they occasonally make a mistake,
I

would say

who was employed by

that the engineer

a firm to

and manufacture of cheaper and more
if he refused to do this to
the best of his ability and to accept cheerfully the necessary
risk.
It is popular nowadays to deride commercialism and the
trusts, but engineers should be a little more independent in
they should remember the debt engineering
their opinions
owes to commercialism and they should remember that the reason why every new engineering idea is now taken up and pushed
so strenuously is that this modern commercialism is of necesassist

the

in

design

modern machinery was dishonest

;

sity progressive.

a

more

little

—
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Realizing

all

these things, engineers should be

just in their criticisms and opinions of

modern

commercialism.

W.

Milwaukee, Wis.

Waters.

L.

there

is

none.

To
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avoid misunderstanding

I,

therefore, proceed

"The work of the engidesigning and building of ap-

to explain the controverted sentence:

neer should consist in the careful

with the
it performs its functions safely and
waste of both material and power."
The engineer par excellence is he whose machines are designed simple and inexpensive, both as regards labor and maparatus so that
least possible

terial,

and possess the

and satisfactory
and other good charthe best compromise among these

qualities essential to safe

operation, as high efficiency, low heating

He who

acteristics.

effects

occasionally conflicting conditions

is

the engineer of

my

choice.

Regarding Mr. Waters' comments on my alleged views that
"dollars and cents are not to be considered," and that "reducing
the cost of production

is

dishonest,"

I

dare say they are fictions

unable to trace to my paper. He, like
of his
Don Quixote, has set up for himself imaginary foes whom he
The principles which I endeavored
delights in demolishing.
lo inculcate in my paper have been tested in the arena of com-

own, which

I

am

and my business managers have, for now well-nigh
seven years, not despaired of my staff, as Mr. Waters will have
but built up a very large concern and paid their dividends
it,

petition,

To

the Editors of Electrical

World:

—

Mr. Waters' error in attributing to me opinions which
Sirs
do not hold is due to his misinterpreting my definition of the
work of the engineer, and to his wish to raise an issue where
:

I

with unfailing regularity.

Norwood, Ohm.

B.

.\.

Bf.hrend.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.

—

—

Si:e and Safety of Turbo-Alternators. Kingsbury. The
weight of a high-speed turbine-type alternator outfit is about
one-sixth of the weight of an outfit of corresponding capacity
driven by a compound engine.
A more detailed comparison

may be made by

taking the cases of a 3,000-kw turbo-alternator
running at 1,500 r.p.m., and an alternator of the same capacity
running at 75 r.p.m., driven by cross-compound condensing enThe total weight of the turbine unit, exclusive of congines.
densing apparatus, is about 160,000 lb.
The total weight of
the reciprocating engine and generator without auxiliaries is
about 1,200,000 lb. The fly-wheel alone of the compound engine
weighs 320,000 lb., or twice as much as the entire turbine unit.
The 37-in. hollow shaft of the reciprocating engine weighs
130,000 lb., or nearly as much as the entire turbine unit, and

has very nearly the same diameter as the rotating

field

turbine generator and a section of this shaft 50

long repre-

sents the entire

the

i6-in.

volume of the turbine generator

in.

field

;

of the

or again,

hole in the shaft of the reciprocating engine repre-

sents very closely the

volume of the rotating

field

core of the

or clamped rigidly to a pivoted support. The sliding type finds
The
its greatest field in motor work, for instance in traction.

carbon holders of the clamp type generally find their best application where it is necessary to carry relatively heavy currents
as this type of holder has higher current carrying capacity
owing to its conductivity being improved by bolting or clamping the carbon to the main part

generator.

of safety.

The

Instead of being an additional

rotating part

is

such transformers.

the rotating part of the turbo-generator
shell of

laminated

of absorbing

steel

which

enormous shocks.

is

is

fly-

Moreover,

contained in a thick

exceedingly tough and capable
The boiler is rather a greater

danger than the turbo-alternator. Elec. lour., January.
Intcrpolc Machines.
Pelikan. An account of an invesligation of the theory and construction of machines with commutation poles. The special flux of the commutation poles passes
solely through the latter, if they alone are excited.
If, however,
the machine is loaded, the commutating flux passes through
The flux in
the neighboring main pole of opposite polarity.
the main poles remains unchanged from no load to full load,
but the flux in the armature iron and the yoke varies. There
is no advantage in giving a special shape to the commutation
Various equations are given relating to the theory of
poles.
intcrpnlo machines.
Elek. Zcit.. Jamiary 10.
Carlum lUush Holders. Mills. There arc two typos of
carbon brush holders, first the sliding type, in which the carbon
is held or guided in a fixed position by means of a retaining
box, and second the clamp 'type, in which the carbon is bolted

—

—

—

—

Elec.

Jour.,

Elek. Zcit., January

10.

Commutator Afo/ow.— Latour.— The first part of a matheThe
matical article on the properties of commutator motors.
simplifying
less
with
theory
detailed
a
more
give
is
to
object
assumptions than has so far been given.— L'Eclairage Elec,

January

5.

in

small compared with the

wheel of the corresponding reciprocating engine.

the holder.

Resonance Transformers.— Beniscuke.— A resonance transformer is one the secondary circuit of which contains a conThis arrangement has been used for some time in
denser.
Approximately the same is the case with
wireless telegraphy.
cable.
a transformer the secondary of which is connected to a
The author gives the mathematical theory of the operation of

danger
a power house the turbo-alternator rather gives a higher degree
turbine

of

January.

Lamps and Lighting.
Neiv Incandescent Lamias.— Two further articles of this

serial,

which was recently abstracted in the
The author gives some information on zirconium,
Digest.
iridium, tungsten, molybdenum and graphitized carbon filaments,
In
all of which have already been dealt with in our columns.
the

first

installment

of

comparing the different lamps with each other it is pointed out
that a true comparison is possible only when all of the conditions and requirements of the tests are taken into account.
The different tests of the different lamps have not been made
under the same conditions. After the incandescent petroleum
lamp the incandescent gas lamp is cheapest, and as an indicathe year
tion of the growth of gas lighting it is stated that In
was
1,4^
lightins
for
used
of
gas
feet
cubic
of
number
the
iS.^Q
In spite of its exmillions, while it is now 28,250 millions.
an
pensive working, the electric incandescent lamp has found
extraordinary dissemination. It seems certain that all the new
riament lamps arc cheaper than the carbon filament lamp. The
\crnst lamii with half its consumption and with the possibility
high voltages is handicapped by the necessary preliminary heating and resistance coil for the glow rod. which
makes it expensive to manufacture. The osmium lamp is also
of using

—

—
—

—
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expensive, can be used only with low voltages and must be sus-

ing resistance

pended

As

in

The tantalum lamp

a vertical position.

osmium lamp;

efficient as the

but,

while

verj'

necessary

it

can be fixed in

careful provision against vibration
it

positions,

all

at first not

is

"The present consider-

essential later on.

is

equally

is

ably reduced price and the higher voltage of the tantalum lamp
give it an advantage over the osmium lamp.
Unfortunately,

lamp

the tantalum
it

not suitable for alternating current, and

is

extraordinary that

is,

with

the

it

manufactured

recently

to last much less time than when they first apThe cause of this most unusual occurrence has not yei'
been made known." (In a foot note the technical supplement

lamps seem

peared.

of a Berlin daily paper

given as authority for the statement

is

that "the tantalum lamps have recently been

are

now

also adapted

average

for use with

of the .25-cp lamp amounts

life

much improved and
The

alternating current.

and the 50-cp lamp from 500

to

from 300

to

400

to 600 hours.

The lamps

are already being used with alternating current.")

Zirconium

hours,

and iridium lamps are made at present for low voltages only.
With respect to the tungsten lamp, the high claims made for
it

are mentioned, but

it

pointed out that "in

is

all

countries

apparent

why

With reference

The

reached, reiruiins unaltered.
carefully handled,

leaves

little

experiments have yet
of the Hewitt lamp, when

the

far as

as

life

to be

desired.

The

chief ob-

mercury lamp is the green color of the
Engineer CIx)ndon). December 14 and 21.

stacle of the

The

light.

Power-

—

—

Faulty Motor Connection. L.mia. A note pointing out thai
while few electric circuits are less complex than that required
for

supplying power

a

to

shunt-wound direct-current motor,
is quite often made.
With cer-

motors this connection is so much like the correct
orcuit in appearance that the operator is often very much puzzled when a machine connected up in this way fails to start
properly.
Fig, i shows n diagram of connections for a correct

is

The

both right and left so that it can carry two pencils in place
of one and, in addition to giving the usual diagram, record the
up-and-down motion of the indicator piston on a slowly rotat-

drum

ing

each explosion and expansion

;

is

represented by one

Between consecutive explosions the drum

vertical line.

rotates

a fraction of an inch, thus producing a series of vertical lines;
if the engine cuts out for one or more strokes, the long lines
are replaced by short ones, proportional to tlie pressures of

This effect is easilj- seen and understood on refPrimarily,
diagrams contained in the report.
the use of the instrument is that it forms an automatic record
compression.

erence to the

number

of explosions per minute, and of the

which the governing gear
certain

is

The

working.

in
if

show anything more. While it is useful for
measurements, it would be unfair to build on its recan internal combustion engine.

in the cylinder of

(London), December 28.
Water Gas. Juptner and Nagel.-

—

Numerous

tion of water gas.

composition

the

way

writer doubts

ords elaborate theories or deductions as to what

The

of

tables

water gas at

is

going on

The Engineer

—An

article on the producand diagrams are given on
different temperatures and

making water gas in pracElectrochem. and Met. Industry. Jan

best conditions for

are then discussed.

uary.

—

—

French Water Power Stations. Montpellier. A statistical
illustrated' by maps, on electric generating stations in
the Province of Savoy, which is often called the "White, Coal
It is the
District" on account of its abundant water powers.
Of
seat of electrochemical and electrometallurgical industries.
the 27 power stations in Savoy, only one is operated by steam
power. Twenty-one stations produce direct current, one singlearticle,

phase alternating current, three generate three-phase current,
in one (which supplies power to the city of Lyons) the hightension direct-current scries system of Thury is used. L'Elec-

and

tricien,

yet a certain faulty connection
tain types of

it

made

instrument resembles an ordinary high speed indicator, with
the difference that it has the usual pencil-carrying arm extended

tice

illuminating power,

is

Mathot indicator and recorder.

to the application of the

somewhat considerable changes

without influence.
The chief merit of the mercury lamp, however, consists in the
fact that no attention and no regulating is necessary, and that

strength,

out by the Royal Agricultural Society, with special reference

pressures.

in voltage are

field

when an attempt

—

permanence of the lighting power, and the steadiness of the burning
the mercury vapor lamp has not yet been beaten, particularly as
to the

5.

it.
Elec. Jour.. January.
Suction Producer Tests and the Indicator. .\n editorial discussion of the recent trials of suction gas producers, carried

the instrument can

attained with flame arc lamps.

motor depends on the

to start

one by Just have up to the present
been accepted. It is yet to be seen which of the various processes can secure effective protection by patent, and it is not
yet known which of them in practice will produce efficient
lamps." Concerning the Cooper Hewitt mercury vapor lamp it
is said that its efficiency corresponds to the best results yet
first

XLIX, No.

Vol.

the motor runs too fast

of the

applications except the

—

cut out the field coils will be short-circuited.

is

the speed of a

where an examination of patents in respect to novelty takes
place, particularly in Germany and Austria, none of the patent

the

—

January

5.

Thury System.

— Reyvau— The

first

part ol an illustrated de-

power transmission system from Moutiers to
Lyons in France by means of the high-tension, direct-current
L'Eclairage Elec., January 5.
series system of Thury.
scription of the

Traction.
Third-Rail Construction.
iwmi-

o

So»*lc rcriMAM

o-l

I

FIGS.

I

AND

circuit for supplying

2.

— FAULTY

power

I'.y

the circuit

SwHjt

Surfinc

NKlUnu

lo a

|

I

6j(i

J

I

fects

o|A

found

in

third-rail

construction.

note on certain de-

The

section mostly

in

MOTOR CONNECTIONS.
shunt motor.

This

circuit

is

power lines is posireversing the connections at the armature terminals
represented in Fig. 2 is obtained, which is a diagram

correct regardless of which
tive.

2

I
I
-vwAwv otA oao =40 ol-AAA/yV\

— Goolding. — A

side of the

of the faulty circuit referred to above.
In starting a directcurrent motor, it is the usual practice lo make sure that the

completed before any current is put into the
connected as shown in l-'ig. 2 will show
the normal field current, hut when an allempt is made to bring
the motor up lo speed the armature will run ,nt a dangerously
high spfcd and may "buck over" at the commutator before the
starting box lever has been rotated to the position of full-speed
running.
If the load at starting is very small, the motor may
start even before the armature circuit is closed.
An examination of Fig. 2 will show that the starting resistance and the
motor field coils are connected in parallel. Hence, as the startfield

circuit

armature.

is

A motor

KIOS. 3 A.NO 4.

use
I'l

is
it,

— TIIIKU-KAIl. CONSTRUCTION.

the tee or Vignoles section

the author rccomtuends the

shown in I'ig. 4. Instead
new section shown in I'ig.

—
Fedkl'.vry

_»,

—

—
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3, -which was selected for use on a large system, on account
of the advantage of compactness, while the two sections are

of about the same weight and area.

The author then

refers

advantages of using malleable cast-iron brackets for supprotection. To provide for expansion and confraction the Lancashire and Yorkshire Railway allows an expansion joint every 80 yards of conductor rails, all the intermediate joints being bolted hard and fast, and each of these
lenglhs is also anchored.
The practice of allowing play at
every joint is unsatisfactory, since with long lengths the rail
is liable to creep along and crowd up to one end.
The author
finally describes a method of sectioning the conductor rail
for single line working. Lond. Elec, January 11.
Biiifalo Meeting.
A full detailed account of the proceedings
at the Buffalo meeting of the Street Railway Association of
the State of Xew York with reprints of the papers presented
at this meeting.
St. R'y Jour., January 19.
to the

portmg the wood

—

—

Installations,

Systems and Appliances.

of

— P.^RKEK. — An

the

gas engines coupled to generators.

Since the supply of blast
furnace gas was not sufficient for the demand of power in the
steel works the transmission from Niagara became necessary.
The new electrical equipment, in general, consists of four stations

;

the sub-station containing transformers which decrease

the e.m.f. from 60,000 volts to 2,200 volts; and three feeder sta-

which receive the

tions,

electricity

at

2,200 volts at as

the plant and there convert

different points in

alternating-current and 250-volt, direct-current.
ject in design

was

it

many

to 440-volt,

The

chief ob-

to attain the highest degree of reliability

using absolutely simple and fool-proof apparatus.

by

The simple

high-tension winding, the use of a transfer truck instead of a
crane, the omission of barriers between or pits for the trans-

former units, the oil piping system and the duct structure between the stations all make for the simplicity of the installation.
Of special interest is the method used to improve the
power factor.
The present direct-current load at the steel
plant is much in excess of the alternating-current load and the
plant load factor is very good. The alternating-current powerfactor, however, is not very high as the equipment consists of
relatively small induction motors, many of them running at
only fractional loads most of the time and starting frequently.
The power factor is improved by the use of synchronous motorgenerators.
As the 250-voU distributing system of the Lackawanna Steel Company offers a common connection between all
the generators in these sets it was desirable to find some means
of apportioning the load between various stations so as to keep
as high an equipment load factor on the converting apparatus

As

as possible.

is

it

desired that the draft of

power from

the

Ontario Power Company's generating plant shall be free from
peaks, the

Lackawanna

present equipment

in

Steel

Company

will operate part of its

For
on the vari-

parallel with the transmission line.

this reason, as well as for the equalization of loads

ous machines, it was desired that the voltage of the converting apparatus should be above the voltage of the original plant
of the Lackawanna Steel Company up to a point representing
normal load on the former machines, and that the voltage should
then drop to a value below that of the old plant; that is, the
regulation of the new installation should be purposely made
rather poor above a certain value of load. Below this point the
Niagara transmission will tend to take all of the load, but no
additional load above this point.

Eleelric Journal. January.

Synclironoiis Apparatus for Improzing Pozver Factor.

coln.

— An

editorial

note with respect to the use

made

— Linat the

Lackawanna

Steel Co.'s plant (see above abstract) of synchronous machines to correct for the wattless power demanded by the

An

amount
of magnetism" which must be supplied from synchronous maload.

chines.

alternating-current circuit requires "a certain

The higher

the voltage

269

of a given load, the greater

The amount

must be

this

amount

of magnetism.

of magnetism required in a given case

may

be meas-

ured by the so-called "wattless component." An induction motor, for instance, taking 80 real kw at 80 per cent power factor
takes from the circuit a total of 100 k.v.a., of which the wattless

component is 60 k.v.a. In other words that motor takes 60 k.v.a.
of magnetism which must come from some synchronous apAt the Lackawanna Steel Company's plant, for inparatus.
stance, were it not for their over-e.xcited synchronous apparatus,
this 60 k.v.a. of magnetism would have to be put into the system
by the generators at Niagara Falls, thence transmitted through
the various transformers and transmission lines imtil utilized.

The

sj-nchronous apparatus that has been installed, however,
it possible to put in at least a part of the required mag-

makes

netism close to the point needed. As long as synchronous apparatus operates at a lagging wattless current it is receivmg
At unity
a part of its magnetism from some -outside source.

power factor it is just supplying its own needs. As soon as its
magnetism is forced above this point it generates, so to
speak, an excess of magnetism which becomes available for
neutralizing the lagging wattless component of current demanded by induction motors and similar apparatus. Eleetric Jourfield

illustrated article on the subLackawanna Steel Company in which power
transmitted from Niagara Falls is transformed for the needs
of the steel works. The sub-station is to co-operate with the
old power plant in which blast furnace gases are used to drive
:iiib-:>iiinu>i.

station

—

and the lower the power-factor

nal,

January.

Wiring of Small Central Stations.— Sit!CL.MR.—.\ great responsibility develops on the erecting engineer in connection with
the installing of cables, small wiring and accessories in central
stations and isolated plants of small and medium size. The author gives useful rules as to the location and support of the
switchboard, choice of size and method of support of generator
cables and feeders, the lighting of the station and the installation of motors, starters, controllers and protective devices.
EIcc. Jour., January.

Paris Poiuer Station.— An illustrated description of the St.
Denis power station in Paris of which only the first portion
has been installed, but which promises to become one of the

most modern
kw and

6,000

The

plant

politan

is

European plants with
its

modern

coal handling

its

12

turbine

and boiler

units

of

installations.

largely utilized for electricity in bulk to the Metro-

Railway.— Lond.

Elec. Rev.,

January

11.

—

Coaling Tower. An illustrated description in great detail
of the coaling tower of the new Waterside station in New York.
Eng. Record, January 10.

Electro=Physics and Magnetism.

Change of Elastic Constants by Magnetisation.— Ho^va and
Terada.— The elastic constant of a substance in a magnetic tield
is defined as the ratio of the stress applied to the strain caused
thereby, the magnetic force constantly acting on the substance.
The change of elasticity is then the difference of this quantity,

when the magnetic field is on, and when it is off. The authors
have made extended researches on this change in various ferromagnetic substances. In Swedish iron and tungsten-steel the
change of elastic constants is generally positive, but its amoum;
The
is extremely small, while it is remarkably large in nickel.
difference of the results obtained by direct and indirect methods
was

also

studied.— P/ii7. Mag.. January.

Impulsive Motion of Electrified Systems.— Searle.— A highly
When an electrified system is suddenly
theoretical paper.
set into motion, a

pulse of electromagnetic disturbance travel?

outward from the system in all directions with the velocity ot
light, and this pulse carries energy and electromagnetic momentum away to infinity. In the present paper a method is
given of calculating the radiated energy and momentum for any
given system, and the results are applied to a number of simple systems.

The

principles of electromagnetism are then ap-

and the magnetic energies and the
systems when they are in steady motion.—

plied to deduce the electric

momenta
Phil.

of the

iMag., January.

Induction Between Parallel H'irw.— Shepardson.— .-X mathematical paper giving the theory of self-induction of two
mutual induction between parallel wires selfparallel wires
;

:

—

—

—

:
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induction of a three-wire, three-phase circuit, and drop in
three-phase lines. Year Book, 1906, Engineers' Soc. Univ. of

Minnesota.

so as to increase or decrease the reading on the
wattmeter in such a way as to make it read watts per candle
power. Contact keys are provided for reading watts consumed,
should this be desired and the candle-power can also be noted.
Lond. Elec. Rev., January 11.

Furnace in Iron and Steel Metallurgy.— Abof five recent papers on this subject.
Hutton, in a
paper before the Sheffield Society of Engineers and Metal-

Cymometer.

Electric

discussed

the

whole

5.

calibrated

—

stracts

lurgists,

XLIX, No.

;

Electro-chemistry and Batteries.

The

Vol.

— An

illustrated description of the

reading cymometer and
sists

of a sliding-tube condenser which

Fleming

direct-

The instrument con-

applications.

its

is

joined in series with

Concerning electric
reduction of iron ores he referred to the Soo experiments
of Haanel and Heroult and urged that England should interest itself in the development of its colonies.
"In Canada far

much

too

States."

to the enterprise

left

is

Of

situation.

and

capital

of the United

electric steel processes the induction-furnace pro-

and the process of Heroult are specially dis"Should the Heroult steel process succeed in justify-

cess of Kjellin

cussed.

ing its claims, there is no doubt that it would be the greatest
advance in the general principles of steel manufacture which
has been brought forward since the introduction of the basic
system."

A

as operated

Remscheid, Germany. The plant was started
and is now to be doubled. Two papers by
Roechling and by Harden deal with the induction furnace,
in

in Februar>',

1906,

the

latter discussing especially the construction of Kjellin.
paper by Evans describes laboratory experiments on making
Steel directly from titaniferous iron ores.
Electrochem. and
Met. Ind., January.

A

Carbon

Cell.

— P.^ttersox. — An

and the dissociation of water vapor at high temperatures are
governed by the same thermodynamic relation.
The reason
is that they are both consequences of the free energy of the formation of water vapor from its elements.— P/it/. Mag., January.

Units,

Measurements and Instruments.

Photometry.— Harrison.— A paper read before the
Leeds section of the (British) Inst, of Elec. Eng. on practical
photometry and its value. The best way to obtain a standard
Practical

for practical

purposes is to use an ordinary carbon lamp of
This should be a lamp with a large clear spherical
bulb and should be continuously run for about 200 hours to
get over the rise and fall in cp which occurs in the initial stages
with nearly all carbon lamps.
Sub-standards of much more
permanent cp, such as the osram lamp, can be kept in continuous use for general testing of any type of lamp. For testing
carbon lamps only, a carbon lamp of similar voltage is the
efficiency.

most

satisfactory.
The author then gives a review of photometers for practical use and describes his own portable uni-

photometer which has already been noticed and illusthe Digest.
A compact arrangement for measuring
the consumption of incandescent lamps and indicating the
same in walls per cp has been devised by Wilson and Hardingham and is indicated in Fig. 5. The general principle of this
versal

trated

6.

— CYMOMETER.

These two elements are so
connected together that one movement of a handle, H, varies
simultaneously and in the same proportion the capacity of the
sliding condenser, 01, and the inductance of the part of the

a variable inductance coil (Fig. 6).

coil,

in

n=

LD,

ductance
it

account of experiments con-

firming the view of Haber that the so-called Jacques carbon cell
is in reality an oxy-hydrogen cell.
Some calculations are then
given which show that such distinct cases as the "carbon cell"

low

FIG.

paper by Eichhoff describes the Heroult process,

The

in circuit.

circuit of the

condenser and the

are completed by a thick copper rod,

coil

thus forms

what

known

is

as a closed

in-

ABC, and

oscillatory

circuit,

the capacity and inductance of which can be varied simultane-

ously and in the same' proportion over certain limits.

a circuit

is

placed

contiguity to another circuit,

in

If

XY,

such
for

example, the antenna of a wireless telegraph transmitter in
which high-frequency oscillations exist, these last tend to induce in the cymometer secondary oscillations, but the amplitude of these secondary oscillations is extremely small
unless the circuit of the cymometer is tuned or adjusted to
that of the primary circuit in which the oscillations are taking
place.
If, however, this adjustment is exactly made, then the
primary oscillations create secondary oscillations in the cymometer circuit of great amplitude
in other words, set up a
powerful secondary current in the cymometer circuit. This
;

adjustment is effected by moving the handle, H, of the cymometer, thus causing the tube or tubes which form one surface
of the condenser to slide more or less off an ebonite tube
v.hich encloses other metallic tubes forming the second surface
of the condenser, and at the same time inserts more or less of
The adjustment which is
a spiral of wire into the circuit.
necessary to secure this precise tuning between the cymometer
circuit and the circuit under test is recognized by the employment of a neon vacuum tube connected between the inner and
outer surfaces of the sliding tube condenser. Neon is one of
the rare gases contained in the atmosphere and a glass tube
filled
with rarefied neon constitutes an extremely sensitive

means of detecting high-frequency electric oscillations, as the
tube glows with a brilliant orange when the platinum tcrmiiiaU
are connected to two points on the circuit in which such oscillations arc taking place.

The

ment

is

latest construction of the instru-

then described and instructions are
instrument for the following purposes

as used in practice

given for using the
determine the frequency of the electric oscillations in any
circuit
to determine the capacity of a small condenser or

To

iXi

;

I.eyden jar; to determine the inductance of a coil of wire;
to dcterininc the length of the waves given off by a wireless
telegraph apparatus.
FIC.

arrangement

is

as

S.

— PRACTICAL

follows

in scries with the shunt
of the lamp to be tested

:

A

coil

rllOTOMKTHV.

variable

resistance

is

connected

of the waltnictcr in the circuit

is in the form of a
lamp to be tested being attached to the
slider.
This is a boxed form of photometer, and the pholmnctric balance with a previously tested lamp is obtained by sliding
it backwards and forwards.
The resistance of the rheostat is

sliding rheostat,

the

;

this resistance

— Lond.

Elec, January

—

11.

—

Ramaki.us. An article on the
Kernlibralinn of Instrumeiils.
necessity of and methods for recalibrating electrical measuring

The method of the Weston
instruments from time to time.
of calibrating voltmeters with the aid of a standard
A simple
fell, a galvanometer and resistances is described.

Company

modification

meters

is

of

this

then given.

method

Then

for

the calibration

of

millivolt-

follow detailed descriptions, illus-

trated by diagrams, of different arrangements of the instruments and connections for such tests. Soc. Beige d'Elec, Bull.

MetLuiel, January.

:
;

February

2,
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serting

Motor-Driven Forge Blower.
The accompanying

shows a form of motor-driven
forge blower, the distinctive features of which are as follows
The blower wheel is mounted directly on the armature shaft
the blower casing is a part of the motor frame and carries
one of the two bearings. The speed controllers are provided
with means for insuring that the desired strength of blast will
bt:
Thus the energj- consumed depends upon the
obtained.
amount of the blast and the time it is in operation the motor
illustration

;

when the blast
The motors are wound for

being stopped

is

direct or alternating currents in

three sizes suitable for horse shoers'

fires,

wagon makers'

fires

solder the cable to the nozzle a

applied to the outside of the nozzle,

is

first

wrap-

ping tape or paper around the bottom of the nozzle to prevent
The necessary amount of solder
the solder from running out.

and

flux

inside of each self-soldering nozzle.

is

Toggle

Bolts.

wood screws held firmly in hollow tiling, elecwork in modern buildings would find
but the crumbling of the tiles
their work somewhat simplified
makes the use of screws prohibitive. The next best method
If

trical

not required.

To

the nozzle.

in

it

blow torch

271

ordinary

contractors doing

;

is

to

punch a hole

the

in

so-called toggle bolt,

i.

e.,

FIG.

with a screwdriver and insert a

tile

a bolt having a pivoted bar or head-

I.

—TOGGLE BOLT.

The bolts commonly used for
purpose have the anchoring bar pivoted to the head of
each bolt, so that tightening the device exposes the surplus
of thread.
If this is cut off it still exposes the rough end of

piece to catch inside the tiling.
this

the bolt and the square nut, neither of w-hich

looking job.

Besides,

it

and with the present high cost of labor

MOTOR-DRIVEN FORGE BLOWER.

make

a finished

takes time to cut off the extra thread,
this

means

quite an

item of expense.

and the large forges used
type are also largely used

in

railway shops.

for oil

Blowers of

furnaces, gas

many other places where low
They are manufactured by Roth

starting gas producer plants and

pressure blast
Bros.

&

is

required.

Co., Chicago,

To

this

furnaces, in

new

save this labor and to give the work a neater finish, the
type pictured herewith has been devised by Mr. Albert

Scheible and is being marketed as the "Ajax" toggle bolt.
Unlike the older forms, it has the head-piece (which is U-

111.

Telephone Junction Boxes.
Mr. Frank B. Cook, of Chicago, is putting out a new telephone
junction box made of sheet steel, heavily galvanized.
This construction renders it very much lighter than the old
painted cast-iron boxes. The difference in weight is so great
that it will effect a material saving in freight.
It also makes
much easier to handle on the pole. It furnishes a most
it
economical and simple means for installing and splicing main
leads of cable and extending branches of smaller cable to other
distributing points.
It renders sleeve splicing or wiped joints
unnecessary.
It makes cable testing a very simple matter, as
the box can be opened more easily than can a cable joint. It
is absolutely moisture-proof, and has a sliding galvanized sheet
metal cover, which furnishes added protection. The junction
box is equipped with self-solderingf nozzles, and is made, as

shaped)
keeping

noted above, of galvanized sheet steel, a rubber gasket rendering
the joint between the cover and the box moisture-proof. The

bolt drops the

cable

box
will

is

galvanized after being formed up, so that the galvanizing

fill

make

all

the joints

and make the box

sure that the joint

is

air-tight.

moisture-proof the box

In order to
is

subjected

an air pressure test before leaving the factory.
The bottom of the box is about 2 in. deep so that paraffine
or a compound may be poured in to that depth, after the cable
has been brought in and spliced. This is an additional protection to the cable against moisture.
The box can be furnished
separate or combined with terminal if desired.
One new and

FIG. 2.

as

— INSERTING

pivoted to the nut,
this

shown

head parallel

THE TOGGLE

BOLT.

with an ingenious provision

to the bolt

in the larger of the cuts.

when
Then

it

is

for

being inserted

a half turn of the

head across the opening, so that the bolt can be
quickly tightened, leaving the screwhcad exposed, while the
surplus of thread is hidden in the wall. The new bolt is made
in eight sizes by the Ajax Line Material Company, of Chicago.

to

original

All

box is that it may be installed alone
and the terminal can then be added at any future time.

feature of the

originally

boxes are equipped

with

self-soldering

nozzles.

Self-

soldering nozzles are a great convenience and are really very

economical, as they save the services of an expert cable splicer
or of a plumber to make wiped joints. All that is necessary
IS

to scrape the

lead cable sheath bright

and clean before

in-

Large Engines Operated by Blast Furnace Gas.
Edgar Thompson Works
Company, Pittsburg, beginning with Destated to be the first installation in America

There was placed

in operation at the

of the Carnegie Steel

cember

7,

what

is

using blast furnace gas and double-acting, four-stroke-cyclc gas
engines of large capacity. This engine represents the first of a

now being built by the
of twin tandem doubleacting style with center hung flywheel and with two air tubs
arranged in "vis-a-vi*;" f.ishion opposing the two engine frames
series of twelve 3,000-hp units that are

Westinghouse Machine Company.

It is

ELECTRICAL WORLD
The gas cylinders are 38 in. in diameter by S4 in. in stroke,
and the air cylinders are 60 in. in diameter; the normal speed
is from 60 to 75 r.p.m.
Engines of the same size are being
constructed for electric work in which case the air tubs are
removed and a generator is mounted upon the shaft ne.xt to the
flywheel.
The generator will have a rated capacity of 1,500
kw running at 75 r.p.m. Such a unit is now under construction
for the Edgar Thompson plant. The generator will be directly
coupled, and will deliver direct current at 250 volts.

High-Tension Magneto Ignition System.
One

of the greatest disadvantages registered against the mag-

neto system of ignition for automobiles relates to the fact that,
as ordinarily applied, a batten.-

must be

installed for use during

erator

is

XLIX, No.

\"0L.

designed for high tension.

The operation
much upon

tion system depends, however, not so

of the igni-

obtaining a

liigh voltage directly from the generator as upon the method
by which the electrical energy from the generator is utilized.
When the circuit from the armature is properly completed, current flows from the generator to the primary winding of an
open iron magnetic circuit transformer, in the field of which
is thereby stored a certain amount of magnetic energy.
When
the magneto armature circuit is suddenly interrupted, the stored
magnetic energy is discharged largely into the secondary winding of the transformer which is provided with an extremely
large number of turns, so that the energy is delivered to th>;
secondary' circuit at very high voltage.
Within the secondary
circuit is inserted one or another of the spark-gaps according
to which one of the engine cylinders is in position to have the
compressed gas exploded. The selection of the gaps at the
proper position of the various cylinders is made by means of a
distributor which, with the armature of the magneto generator

INTERRUPTOR ON
STEERING WHEEL

GROUND
""^

INTCRRUPTOR

f

5^
FIG.

I.

— HIGH-TENSION

the initial starting period.

comes

this

ignition
to

is

MAGNETO.

The system

FIG. 3.

described below over-

disadvantage so effectively that a spark sufficient for
obtained at the slowest speed at which it is possibl';

"crank" the machine, while the spark produced at the highest

is

— WIRING

DI.\GKA.M FOR IG.MITION

BY MAGNtlO.

The above

driven synchronously with the engine shaft.

line

out-

covers the fundamental features of the ignition system, the

which are further described below. The component
and adjusted that the rapidity of break
in the generator armature circuit is independent of the speed,
while the voltage ratios are so chosen that the magnetic energy
stored at the lowest possible speed produces sufficient secondary
e.m.f. to give a spark for ignition, and no storage battery or
other supplcMicnlary ignition system is required for starling
details of

parts are so designed

PLU6S1

llU.II-lt .^^io.N

speed

is

of practically the

The generator which

same

sup|ilii'»

.MAI.NKH).

inlensily.

the electrical energy for ignition

from the usual magneto; a powerful permanent field is produced by six horseshoe magnets fitted in three
pairs, while the armature is of the ordinary bipolar form, and
is provided with an extra large number of turns.
Thus the gen-

differs inappreciably

FIG.

4.— DUAL IGNITION SYSTEM.

Views of the magneto generator showing

the

lou putential

contact nicchanism and the high-potential distributor
ing

is

is

given

One

terminal of the generator armature windconnected directly to the armature core, while the other

in Figs.

I

and

2.

parses to an insulated copper bolt which

hollow shaft.

A

is

mounted within

the

carbon brush serves to complete the circuit

:
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By means

bolt to the low-potential contact device.

cam mounted on

the armature shaft the circuit

of
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The Diehl Manufactuuixg Company made

special

a

ex-

pacity, so that sparking

sewing machine motors both for home and factory use.
To illustrate the latter application a long table such as used
in factories was fitted up with a number of machines with friction clutch drive for each machine off a shaft underneath the
table.
All kinds of fan motors were shown. A 4.25-kw generator direct-connected to an American blower engine was the

is

central feature of the exhibit.

a

is

closed at the

contacts whenever the armature reaches a definite position with

reference to the field poles, and the contacts are rapidly sep-

when

arated

The

the armature has advanced through a certain arc.

contact pieces are shunted by a condenser of suitable ca-

between them when they are separated
reduced to a minimum.
Across the terminals of the secondary coil of the transformer
is arranged a safety spark-gap, adjusted at from 7 to 8 mm.,
which serves to protect the coil from extra high potential in
event a circuit to one of the cylinders becomes broken
any
arcing across this gap indicates at once that at least one of the
cylinder gaps is not operating properly. See Fig. 3.
Although the above-described magneto ignition system is intended for use without any auxiliary ignition device, there are
automobile owners who prefer to have available a duplicate
ignition system for use in case of accident to the magneto. The
demand of such owners is effectively met by installing merely
a set of batteries, the transformer coil of the magneto ignition
system serving admirably as the induction coil of the battery
;

In case of dual ignition a three-way switch

ignition system.

be connected

allow-s the spark plugs to

the

magneto system or

"off" as

may

to the battery system,

See Fig.

be desired.

4.

The Eisemann-Lavalette high-tension magneto and dual

igni-

manufactured by Lavahandled in this country by
Co., 16 East Fortv-second Street. New York.

tion equipments, as described above, are
lette

&

&

Lavalette

They

of Paris.

Co.,

More Notes on

are

hibit of

The Duncan

Electric Manufacturing Company, of La
its meters for direct and alter-

Fayette, exhibited a full line of

nating current, the designs for direct and alternating current
being very similar, both being commutator type meters. In this

La Fayette Electric Manufacturing ComHornberger transformers. A new feature
which is being put on meters when requested by a central
station company is a dial reading in dollars and cents instead
exhibit

was

pany's

exhibit of

also the

of kilowatt-hours.

Roth Brothers &

Co. exhibited their

J/2-hp size driving a small job printing pres?

new

style

motor

in

with the Roth start-

ing arrangement whereby the pressman controls the motor with
One of the neatest things about the exhibit was

a foot treadle.

a line of blacksmith

fan blower

with

forge blowers consisting of a centrifugal

the motor

coinpletely enclosed in a casing
of very neat form, which was continuous with the casing of
the blower, thus keeping out dust and protecting the motor.
Current for driving all the motors in the exhibit was furnished

tlirongh a motor-generator set receiving 220 volts direct cur-

the Chicago Electrical Show.

The Chicago Electrical Show, conducted by the Electrical
Trades Exposition Company, of Chicago, closed January 26.
This was the second annual exhibition of the kind held in

When the company was first organized to hold the
show there was considerable doubt in the minds of many
electrical men as to the success of such a show and as to
whether it would pay electrical manufacturers to exhibit. The
Chicago.
1906

object of any trades exposition of this kind
further the sale of goods.
trical

is,

of course, to

In the case of the Chicago Elec-

Show two classes of visitors had to be
men from surrounding States who

electrical

considered

:

First,

are possible pur-

chasers of electrical supplies, and second, the general public

which

it

desired to interest in the various applications of

is

The 1306 and

electricity.

1907

shows have been remarkably

successful in attracting both classes of visitors.

sentiment

among
In

to exhibit.
to

exhibitors seemed to be that

fact,

the

Chicago Electrical

be established as a recognized

electrical interests

The

electrical

from

all

jobbers,

it

The general

Show seems now

winter gathering place for

over the great Middle West.
electrical salesmen, the North-

the

western Electrical Association, the Rejuvenations of the Sons
of Jove and numerous other minor gatherings were held during

show and many came who were not callcc
by anything but the fact that the show was in progress.
The attendance for the 12 days and 13 nights the show wa.i
open was about 105,000.
Managing Director Homer E. Niesz is already taking apthe two weeks of the

space at the next show, which will be held In
Following are notes on some of the exhibits
January, 1908.
plications

for

which have not been mentioned

in

previous issues

The

Metropolitan Electrical Supply Company, of Chicago,
made nn exhibit of some of the principal electrical supplies
carried by

Ellery's
in

it.

rent and delivering
motors were shown.

(IK

110.

W KSll.NGHOUSE KIMPVNS.

A

The

number of grinding and polishing
was a big 5-hp emery grinder

largest

with the motor enclosed in a case ribbed to give

maximum

cooling.

The

Show management sends out the following
"The Third Annual Electrical Show will be
the Coliseum, Chicago. Jan. 13 to 25, 1908.
A new

Electrical

announcement
held in

:

departure has been determined upon in the matter of providing and installing all booth and electrical work for exhibitors by the Exposition Company, thereby saving our exhibitors
a great deal of time, trouble and expense.
The Electrical
Trades Exposition Company proposes to include in the price for

following items:

space

all

sign,

furniture, wiring

the

for

Booth, railing,

floor

covering,

one lamp for each 20 square

feet

of floor space, connection to mains, inspection fees, lamps, elecfor above lamps, janitor service, labor for placing exon space and unpacking of same. Any railings, decorations or signs owned by exhibitors will be erected by the Exposition Company free, if in accordance with the rules and regulations of the company. Any additional wiring for electric signs or
other electrical apparatus or devices will be done by the Expotricity

hibits

Band gave

concerts afternoon and evening.

the gallery were free for

all

who wished

to rest

from

Scats
sight-

seeing and hear the music.

The American Vibrator Company gave vibratory and massage treatments to visitors with its very neat little vibratory
motor which is of a size and cost adapted for use by the general public.

L.\HiBlT

paid them well

sition

Company

at

actual

first

aging director, can be reached
pany offices.

cost."
at

the

Homer

E.

Niesz.

man-

Chicago Edison Com-
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W. H. ScHOTT, of Chicago, consulting and contracting engineer for central station heating plants and his representatives
entertained visitors in one of the most handsomely appointed
booths in the building.

The Sangamo
was shown

Electric

the construction

points were explained by F.

was constantly

in

Company had a board on which
and operation of its meters. These
J.

Alderson, of that company,

who

attendance.

The National Carbon Company

had the booth made up
with cai-bon columns, railings, and cornice, which has been a
familiar feature at a number of previous exhibitions.
It exhibited all kinds of carbon products and batteries.

Frank B. Cook had a large exhibit of telephone protective
apparatus and construction material. Besides the telephone apparatus, the Cook wire joint, the universal guy clamp, and a land
anchor wire of interest to all electric light, power and railway
companies were exhibited.

The

D.

& W. Fuse Company

exhibited a

est things in the enclosed fuse line.

dicating plug cartridge

One

number of

of these

the lat-

was the

in-

fuse for use in Edison plug cut-outs.

Another was a 60-ampere primary fuse box for use on

2,300-

volt alternating circuits.

The Central

Electric Company had some interesting samples of Knowles high tension insulators for which it is agent.
Okonite wires, Columbia, Gem and tantalum lamps, deltabestou
magnet wire and D. & W. enclosed fuses, were among the
many other things for which this company is agent which were
displayed.

The Holtzer-Cabot Electric Company made the Flexiphone
one of the chief features of its exhibit. This is a flexible
bracket for holding a telephone desk set which puts the telephone up out of the way when it is not in use. Waterproof
bells and telephones for navy use were shown.
The waterproof
bell has no opening for a bell clapper but sounds the bell by
means of a hammer in a flexible diaphragm. Small motors for
various purposes were exhibited including a very neat polishing
motor with handle for convenient carrying about.
The Simplex Electric Heating Company conducts a guessing contest with electric heating devices for prizes.
The contest was to guess nearest the paid attendance at the show the
five days from January 21 to 25.
About 8,000 guesses were
received showing the interest in the matter. The paid attendance for the five days was 46,163. The first prize, a 5-lb. Simplex flat iron, went to Miss Anna M. Kollertz.
The second
prize, a heating pad, went to Mrs. H. S. Ballinger.
The third
prize, a water heater, was taken by Mr. M. Buxbaum, and
the fourth prize, a curling iron heater, went to Miss Rose H.
Cunat.

The Gould

Storage BArrERV Company had

a

handsomely ap-

pointed exhibit space in which were shown batteries for electric
lighting service, railway station service, fire alarm, telephone

exchange and telegraph office batteries. A large central station
battery cell was shown with the Gould glass cover arrangement,
which prevents spray from flying in the battery room. Samples
of train lighting batteries put up in sets of two on rollers were
shown. The company docs a large business in this class of
work.
F.xhil/it boards showed the construction of the Gould
automobile battery plates and central station battery plates.
The Gould lead spinning process enables the use of a positive
plate

in

its

automobile batteries without sacrificing too much

plate.
J.

L.

Schureman &

Co.,

Chicago, exhibited a number of

motor starter.?.
were shown arranged

variclics of automatic

Two

types of automatic

pump

starters

when

the height of water in a tank or the pressure in a t.nnk

to

start the

pump motor

decreased to a certain point, the motor being cut out when
water or pressure rises to another predefcrmined point.
Several new types of elevator controllers have been recently
developed.
One of these is a new drum type </f reversing
switrh with quick makc-and-brcak and completely enclosed.
is

the

It is intended for direct connection to the operating mechanism
of an elevator. There was also a new system "I full clcrtric.il

Vol.
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for elevators in which a set of mechanical switches
actuated from a solenoid operated cam shaft replaces the magMagnet
net switches commonly used in such controllers.
switches of from 25 to 1,000 amp. capacity for distant control

control

of light and

power

circuits

were also shown.

The Chicago Edison Company, occupying the largest and
most prominent space in the building, designed its exhibit specially to attract the attention of home owners to the many
applications of electricity in the home.
Continual demonstrations were made of cooking, baking, washing, ironing, and sewing by electricity.
In this exhibit was also a press room in
which was printed the "Daily Electric City," which was distributed every day at the Show. A very pleasing method of illumination was used in this booth. Hollow beams of ground
glass were placed across the ceiling at regular intervals. Inside
of these beams were placed incandescent lamps. The light coming from such a large surface was beautifully diffused, while
the ground glass kept down glare. A washing machine suitable,
for small families was shown in operation belted to a 1/20
hp electric motor. By throwing a lever, the motor can be disconnected from the rocking mechanism of the washing machine
and caused to drive the wringer mounted on the edge of the
machine.

The Chicago Pneumatic Tool Company

exhibited a com-

Duntley portable electric tools, including drills,
grinders, blowers and hoists. The tools which were both of the
alternating-current and direct-current type were all shown in
operation.
Drills of various sizes up to 3-in. capacity were
shown. An interesting feature of the exhibit was a motorplete line

of

Hoists of this type are made in sizes
one ton capacity and with lifts of from 15
They are driven by Duntley two armature motors
to 25 ft.
and are provided with dynamic brake and limit stops. The portable grinders and blowers driven by three-phase and singlephase motors of which several types and sizes were exhibited,
were examined with much interest by visitors. Visitors espedriven portable hoist.

from 250

lbs.

to

interested in tools exhibited were presented with the
company's catalogue No. 21, which has just been issued and
which describes in detail the electrical devices manufactured
by the concern. The company was represented at the show by
C. B. Coates, C. A. Severin, C. W. Hayes and B. Rosenheim.
cially

The

H.

numerous

\V.

Johns-Manville Company exhibited

electrical

its

other

specialties including a line of "Victor" di-

rect-reading instruments.

These consist of "Victor" direct-cur-

and ammeters, "Victor" combination meters, both
switchboard and portable types, and a special "Victor" combination meter for automobile use.
The "Victor" combination
meter is, it is believed, the only direct reading electrical instruments of the kind on the market, giving a simultaneous
reading of volts, amperes, watts and horse-power on one dial.
ll consists of a volt-meter and ammeter and is, therefore, practically two separate and complete instruments combined in one
case so arranged that the indicators cross each other, each
acting independently of the other, as far as volt and ampere
readings are concerned. The readings in watts and horse-power
arc obtained from the point of intersection of the two indicatAmong the other materials exhibited should be mentioned
ors.
rent

the

volt

"J-M"

friction tape.

In this tape the frirlinn

i<

well

worked

and runs true to gauge throughout the entire
roll.
"Noark" subway and service boxes were shown of one,
two and three-pole construction and 250, 600 and 2,500-volt
capacity.
These are water-tight, being designed and tested to
withstand a pressure of 25 pounds per square inch without
leaking, and are, therefore, suitable for the most severe condiThe company showed also a complete line of "Noark"
tions.
national standard fuses, blocks and accessories and "J-M" over"Transite" controller linings
hrail line material were shown.
were shown made of "Transite" asbestos fireproof lumber, an
ii'sulating material which absolutely prevents short-circuiting
or grounding of the controller cover. "Transite" asbestos lumber was also shown in the form of fireproof doors, for high
tension transformers and switches.
into

the fabric

:
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they attended the first regular monthly meetInstitute of Electrical Engineers in the
new engineering building. Friday night the party continued on
its way to Lynn, Mass., where the Lynn plant was inspected.
Among the local office engineers in the New York-Lynn party
were C. T. Mossman, of Boston J. H. Lighthipe, of San Francisco
James Lyman, of Chicago L. F. Demming, of Philadelphia; William H. Hand, of St. Louis; H. V. D. Allen, of
Atlanta; W. S. Culver, of Cincinnati; W. G. Whitmore, of
New York and L. Wilson, of Denver.
ing of the

temperature and snow at

stimulated retail demand for seasonable mercliandise, but retarded movement of freight, which was beginning to show some improvement. In the Ohio Valley rains
and floods have retarded demand and transportation and caused
heavy damage, but the failure of the expected freeze to follow
the floods is a good point for winter wheat.
Collections were
irregular and will probably continue so until roads become
passable again.
In the Southw-est trade is good and the outlook for spring is excellent.
Some Texas banks are loaning
large sums of money in New York. On the Pacific Coast more
favorable weather has helped building operations, but in the
rest of the country there is somewhat less activity foreshadowed
in building than a year ago.
Large jobbers in dry goods at the
East report better trade. In the Northwest heavy snows have
checked wheat movement and coal trains have the right of
way in that section, the result being beneficial to Western coal
trade, but checking sales and collections, particularly in the
Dakotas.
Current weekly returns of gross railway earnings,
although partial, show gains over the extremely good reports
of last January, but net earnings are being whittled down by
increased cost of operation following moderate gross receipts
The week ruled strong and steady in
of preceding months.
pig iron markets at home and abroad. The advances in prices
made by consumers to cover the higher prices for metal and
other materials have had no effect against demands for all
kinds of finished products. The inflow of business in the steel
trades is enormous, more especially in finished products. Wire
Rails are moving
products are also in very large request.
points

American

;

;

;

THE DETROIT INSULATED WIRE COMPANY,

manager of the Westinghouse
Company.

in

light sections.

The

latest

BELL TELEPHONE STATISTICS.— The

1906.

Instruments
7,107,836
Miles poles
154.035
Miles toll wire
1,436,236
Exchgs. and branch of
4,875
Miles wire on poles and

brought %Z2> to $34.
as most roads have closed

THE CROCKER-WHEELER COMPANY,

of

Ampere,

N. J., has secured the following orders from some of its most
important customers during the last few weeks. In many cases
these are additions to existing electrical equipment which is
composed principally of Crocker-Wheeler apparatus: Bridgeport Mallealile Iron Company, Bridgeport, Conn., one 200-kw
one 90-kw, 208
direct-current generator, 250 volts, 208 r.p.m.
Pittsburg & Baltimore Coal
r.p.m. direct-current generator.
Co., Edna Mine No. 2, Wendel, Pa., one 300-kw, direct-current
;

generator, 575 volt., 150 r.p.m. W. & J. Knox Net & Twine
Co., Baltimore, Md., twenty-five 2S-hp direct-current motors,
Bridgcton Electric Co., Bridgeton, Conn.,
230 volt, 750 r p.m.
one 500-kw, direct-current generator, 550 volt, 120 r.p.m. Alliance Machine Co., Alliance, O., 74 motors ranging from 6 to
Bosch's Troy Laundry, Austin, Tex.,
100 hp. all of 220 volts.
14 motors ranging
volt generator.

from

Yn to 7\2 hp,

115 volt,

and one

GENERAL ELECTRIC ENGINEERS.— The

35, 125

S:

Manufacturing

following figures

have been given out in Boston in anticipation of the annual
report of the .American Telephone & Telegraph Company

sales

In heavy rails the market is quiet,
Structural steel is befor requirements a long time forward.
ginning to reflect the high activity in the placing of contracts
Newfor summer and autumn constructional engineerino;.
business in copper was lighter, as consumers are covered for
some time ahead. Quotations for future supplies range from
about 24H to 25^c. per pound, the latter figure being for Lake.
Prompt deliveries, however, would command higher prices.
Among foreign and domestic consumers of large tonnages there
Reis a confessed shortage of metal for March and April.
The general position
quests for anticipations are numerous.
of affairs among domestic producers is the refusal of business
Aluminum is quoted at 40 to 41c. per
for later than May.
pound. Bradstrect's reports 252 failures in the United States
during the week against 234 for the previous week, and 276
for the corresponding week of last year.

Electric

sales

'

lively

which

has just entered the field, has a factory at Detroit equipped
with the most improved and carefully selected devices for the
manufacture of rubber covered wire. The departments turning out small conductors are already in operation, and the
other departments for covering heavy wires and cables will be
started as soon as the present congested condition among
machinery manufacturers permits. The active management of
the company's business is in the hands of Mr. J. H. Hunter,
formerly of the National Cable & Wire Company, who is vicepresident, and has charge of the manufacturing operations.
The secretary and treasurer is Mr. Arthur Hartw-ell, formerly

buildings
2,783,167
Miles wire undergr'nd.3,285,742
Miles submarine wire.
11, 373
Total miles wire ....6,080,282
Total circuits
1,407,900
Total emp
90,000
Total stations
2^715,367

The

1905.
5,698,258
145.535
1,265,236
4,532

4,480,564
136,547
1,121,228
4,080

1904.

1903.
3,779,517
130,178
975,702
3»740

2,183,167
2,585,742
9.373
4,778,282
1.335,449
74-7i8
2,241,367

1,654,379
1,888,760
6,671
3,549,810
930,251
59.451
1,799,633

1,358,140
1,618,691
6.35S
2,983,189
798,901
53.795
1.525,167

stations have increased 239 per cent since 1900.

BOSTON ELEVATED CONTRACT.— The

Boston

Ele-

has placed a contract with the Stone & Webster
Engineering Corporation to make suitable additions or alterations to its present power stations sufficient to provide 12,000
additional horse power. The contract will call for an expenditure of between $1,000,000 and $1,200,000. The Boston Elevated
has outgrown its power house capacity. At present the com-

vated

Company

pany is buying between 3,500 and 4,000 kw. from the Boston
Edison Company. The work has been placed under the immediate supervision of Mr. F. N. Bushnell.

MAMMOTH WATER TURBINES.—The McCall Ferry
Power Company has just contracted with the I. P. Morris
Company, of Philadelphia, for si.x mammoth water turbines
power plant on the Susquehanna River at McCall Ferry.
These will be vertical shaft machines ruiming at 94 r.p.m.
under a head of 53 feet, and at ^^-gate opening will be capable
of developing 13,500 hp each.
Each turbine will have double
for

its

Pa.

Delivery will begin late this year.

runners.

CATALOGUES WANTED.— Mr.

Alberto H. Bernhard, 25

Avenue de la Gare, Menton. Alpes-Maritimes, France, who
makes a specialty of American electrical material, especially
novelties, w^ould like to receive catalogues, literature

from American manufacturers seeking

The current supply
volt,

single-phase

in his vicinity is

for

lighting,

to

do business

and
in

prices

France.

50 cycles alternating, 138-

and 210-volt three-phase

for

power.
local

office

engineers of the General Electric Company from the principal
cities in the United States gathered in annual session at the
company's main office in Schenectady, N. Y., last week, January 21 to 26 inclusive. The synopsis of the discussions covFriday afternoon
eted in detail the work during the year.
about forty of the engineers left the city in a special car for

TtlF

NEW YORK CENTRAL

trification,

and

this

week began

Harlem Division with multiple
tween the Lexington Avenue

is

rapidly pushing

its

to operate thirty trains

elec-

on

its

unit-controlled electric cars be-

temporary

station

at

Grand

Central Station and Wakefield. This is a step in the direction
of relieving the situation at Grand Central Station.
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CROCKER-WHEELER AXNUAL CONVEXTIOX.— One
of

gave figniricance to the Crocker-Wheeler
Officers' and Branch Managers' Annual Convention held January- 23 to 26, was that during the year 1906 the company has
done more business than in any other j-ear since its foundation
18 years ago.
As usual, the personnel of the company is almost exactly the same as it was at the previous annual convention. Just a year ago the selling men heard from Mr. Gano
the

facts

practice.
At this convention, reports were read by the
various branch managers showing that especially in the Pittsburg territory the company has distinguished itself with this
line of phenomenally strong and almost indestructible motors.
The company's business in motors for machine tools and in
alternating-current generators of large capacity up to 4,000
kw has continued to increase. Its line of Form L motors,
l/io to 5 hp, is still reported as an unsurpassed machine within
its range of horse power, although it has been on the market
actively for three years.
On Friday evening, January 25, the
convention adjourned to the University Club at a dinner attended by 40 Crocker-Wheeler men. Those attending the convention and exercises were
J. R. Wilson, W. C. Appleton,
H. B. Hussey, R. X. C. Barnes, C. W. Startsman, A, P, Olds,
J. B. Milliken, H. C. Petty, G. H. Hall, H. Fuller, H. J. Sage,
W. S. Watson, F. W. Kreps, S. Russell, Jr., H. M. Gassman,
H. Lomas, J. M. Smith, M. E. Weissblatt, D. N. Force, Jr.,
Julian Roe, R. B. Treat. L. S, Horner, H. Pikler, C. N.
Wheeler, H. A. Knoener, F. Young, A. Hartmann, B. A.
Schroder, Rodman Gilder, R. J. Randolph, Jr., H. L. Patteson, A. L. Doremus
(2nd vice-president), S. S. Wheeler
(president), Gano S. Dunn (ist vice-president), W. L. Brownell
(treasurer), F. B. DeGress and G. W. Bower.

XLIX, No,

put at $600,000, but will probably be less. The
the general electric cab service throughout the
city and has about 700 vehicles.
It carries an insurance of
The fire started in some oily waste in one of the
$400,000.
total

that

S. Dunn, the chief engineer and vice-president, the description of
the new line of rolling mill motor, Form W, which was to
revolutionize the electrical equipment of rolls, tables, etc., in

Vol,

loss

is

company has

repair shops.

EQUIPMENT WANTED.— Messrs.

Barnura Brothers, Falls
market for machinery and supplies for a
lighting plant
also for machinery for a 30-mile electric and
steam standard gauge railway to be built as soon as quotations
and material are supplied. The firm requests manufacturers
and dealers to send catalogues, prices, etc.
City, Ore., are in the
;

mill

;

COKE PRODUCTIONS.— The

Bureau of the Census has
on coke manufacture. This bulletin is
a part of the census of manufactures for 1905, and was prepared by Dr. Charles E. Munroe under the supervision of
Mr. William M. Steuart, chief statistician for manufactures.
In 1905, 278 establishments, with a capital of $90,712,877, were
engaged in making coke; and 29 coke establishments, with a
capital of $2,703,149, were idle.
From 1900 to 1905 the number of active establishments increased 15.4 per cent and the
just issued

a bulletin

capital invested in such establishments increased 148,5 per cent.
Over one-half of the capital was invested in ovens, the per-

centage being

55.4.

The percentages

for the

Financial Intelligence.
THE WEEK

WALL

IN
STREET.— The stock market was
irregular throughout the week, but developed a weaker tone
on the decision of the treasury to recall $30,000,000 of special
government deposits from the banks

in the near future.
Governmental interference with the investigation of railroad matters, and the likelihood of further large issues of stocks, bonds
and notes to provide money for improvements, also affected
sentiment, tending to make railroad stocks less popular and
to divert attention to industrials.
Amalgamated Copper was
decidedly strong and nearly recovered its 2 per cent dividend
on Thursday.
The traction stocks were also prominent, the
Interborough issues showing weakness at first, but holding somewhat better after announcement of the change in the presidency. All of the electric and traction stocks made substantial
The
advances compared with the previous week's business.
curb market reflected the same apathy which prevailed on the
Exchange. Liquidation was the feature. The rise in British
Columbia Copper appeared to have been manipulated by a
pool for the purpose of making a market for the new stock.
Following are the closing quotations of January 29 on the

.Stock

Exchange

:

NEW VORK
Jan.

Allis-Cbalmers Co, pfd
American Dist. Tel

40

American Locomotive
American Locomotivepfd..
American Tel, « Cable
American Tel & Tel
Brooklyn Rapid Transit,
Kleetric Boat
Electric Boat I'fd

;

nc i;rw,klyn Rapid Transit
has announced that the size and capacity of its new
Williamsburg power plant, at Kent and Division Avenues, are
This will give the company the largest structo be doubled.
ture of the kind in the world, and should the other stations,
.s<»llcrcd through the borouRh, break down, the boilers and
turbines will be ca|)ablc of generating 150,000 hp, or 30,000 hp
more than is rcr|uircd to operate the entire Brooklyn Rapid
Transit system in its heaviest rush hour. The final contracts
(or tlic new addition to the power house have been awarded
and work will begin in a few days. The structure will be ten
stories high.
The cost is estimated at $5,500,000. In the lialf
of the power station already constructed arc four steam turFour new
bines, from which nearly 50.000 lip are gonerated.
liirliines, each of ig.tKX) hp. Iho larKcst of the Hind in the world,
arc being built in the Pill^linrg sho|)s of the Westinghousc
1

Company

new

I^AROF,

part of the station.

GARAGF, FIRE.— More

$.?20.ooo

wnrlli

fire that

ulartcd

it

than

150 electric

cabs—

said— were destroyed on January 28

on the iccond

floor of the building of the

in

a

New

Forty-ninth Street and
Tran^pf'rl.ition Company
at
Eighth Avenue, New York, and because of very poor water
The
pressure was got tinder control only after two hours.

York

Jan, 22 Jan. 2S

-.'ii

Uencral Eiectrio
Hudaou River Tel
InterloroUKU Met. Com.
7m; Interliorouch Met. j.fd..

14*1
a7

83

3o
73

IBIJ^

3HH
TiH

MackayCos
Markay 'Us. pfd

111
83

K%

,..

li8
3454
'ilH

73
7(PH

.,,

Marcon' Tel
Metropolitan St Ky
N, Y, .V N, .1. Tel

73*4
31

West.iii

73

Union Tel

Westinulvnuse com.
Wc-^tiunhouse ild

Electric Vehicle
Electlic Vehicle pfd

83V»

»3

I.'il*!

liiO

BOSTON
Jan

Jan.

2J
12S

American Tel
Tel
Cumberlanil Telephone
.1:

-Ian

2!i

12»

.Ma.-s.

EdiBOn Klcc. Ilium
Oeneral Electric
MasB. Elec. Ry

lill^

c;s

Western Tel. * Tel. pfd,.

lliMi

22 Jan. 29

Elec, Ry, pfd

IHI4 Mexican Telephone
227H New Eneland Telelihone
,,,
Western Tel. & Tel
1811s

4

122

12lH

<I>K

'8

8«

PHILADELPHI.V
Jan.

Jan. 22

Jan. 22 Jau,_21i

211

American Railwaya
Kloo. Co. of America

o01«

WH

lost

I'hila.

Kleo. Storane Battery
iClec. Storaice Battery

US

il.';

rhila. Traction

."iii^ft

Phila. Electric

Rapid Trans

IH
22H

2m

i"l

>'!>

'H

pfd

CHICAGO
Jan. 22

creased 31.3 per cent.

for the

73
Ill

other items of

were 15.4 for buildings; 9,9 for cash and sundries;
and 9,6 for land.
9,7 for machinery, tools, and implements
At the census of 1905, 1,386 salaried employees and 18,981
wage-earners were engaged in the work of the active establishments.
Only 66 of these employees were children. The
salaried officials were paid $1,247,502 and the wage-earners
The increases over 1900 for salaried employees and
$9,304,498.
salaries were more than 50 per cent while the increase for
wage-earners was only 11.7 per iinl. .illhoueh the wages in-

BROOKLYN EXTENSIONS-

Jail

1.5->i

capital

Company

2-'

AUie-Chalmers Co

Ohlcano City Ily
OhIcBUO EdiHon
Ohloauo Subway
Oliioapio Tel,

UiO

40

Jan

Co

UotroiMilltiin Kiev

com

2'

Jan, 22 Jan.

is

lOO
140
38

National Carbon
National Carlxin pfd
Union Traction
Union Traction pfd

211

8(i

80

Ill

117

2(l>»

•F:xdlvlden(l

BRITISH WESTINGHOUSE.— The

llritish

Manufacturing Company has issued
connection with the reduction in the company's
Electric and
It

says,

in

part:

"The

directors

Wcsiinghouse
a circular in
capital

stock.

recommended a reduction in
amount it is proposed to de-

Of this
the capital of £1,375,000,
vote the Sinn of i:i,03S,,Si6 13s 6d to the writing down of patents and good will, works and equipment, malerial and stock
in hand, etc, and to the provision of an adciiuatc reserve in
respect of dcvclopmenis, contracts, and work in progress underIt is proposed to devote the balance
taken in previous years.
of £291,103 6s 6d to the extinction of the suspense .iccounl. To
meet the above reductions in the c:ipilal assets of the cmnpany
ihc directors recommended that the share capital be reduced
by writing off £2 per share from llio 500.000 preference shares
and £5 per share from the 75.000 ordinary shares, .\t the same
time the directors recommended that llie rate of dividend
should be increaBcd as follows: On the preference shares from
6 per cent to to per cent and on the ordinary shares from 6
per cent to ij per cent, the division of any surplus profits bciween the Iwo classes of shareholders remaining as ,il present—

:

February

2,

namely, one-fourth thereof

among

fourths
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the

ordmary

among
shares."

the preference and threeThe annual report states

that during the early part of the year
31 the contracts carried over
tain other contracts resulted

which ended on July
from the previous year and cer-

in a considerable loss.
Since
January there has been almost a complete change in the methods and management of the company.
.Manufacturing costs
have been decreased and the efficiency of the general organization improved.
Since the close of the financial year the orders
taken show a large increase over those of the corresponding
period of last year, and the trading results appear to warrant
the conclusion that the business of the company has reached a

turning point.

—

TELEPHONE

MERGER. Indications are pretty definite
as to another Bell-Independent telephone consolidation.
The
Rochester, N. Y. Herald, of January 25, says
"Negotiations
are under way for a union of the interests of the American
Bell Telephone Company with those of the United States In:

dependent Telephone Company. If a proposition to be submitted to the stockholders and bondholders of the United States
Independent Telephone Company is accepted, the holdings of
the company will probably pass under a control which, if not
identified with that of the American Bell Telephone Company,
will be in harmony with it, and a gigantic merger will be effected of the interests and operations of both concerns.
During
the last two weeks the principal stockholders of the United
States Independent Telephone Company, with the exception
of Thomas W. Finucane, have been in touch with the Bell
capitalists in New York cit\% and negotiations have reached
a point which enables them to make a definite and final proposition to the company's stockholders.
Precise terms of the
understanding between the controlling capitalists of the United
States Independent Telephone Company and the Bell people
have not yet been made public, nor has the plan for taking
over the stocks and bonds of the company been formulated.
It is rumored, however, that the bonds of the U. S. I. T. Company will be made good on a 4 per cent basis, and that a price
will be offered for the stock considerably above the present
market quotation, which yesterday was y/2 for the stock and
19H for the bonds. The stock was originally put on the market at 50 and the bonds at 80."

MACKAY TELEPHONE INTERESTS.— It
known

has been well

the Mackay telegraph interests had considerable
statement filed with the Stock
holdings in Bell Telephone.
E.xchange authorities is the first public compilation of the companies in which the Mackay Companies are interested. The
amount of the holdings in the various companies is not given,
that

A

shown

including the entire capital stock of the
Commercial Cable Company and various Postal Telegraph companies, the holding company has stock in 102 cable, telegraph
and telephone companies. Of the Bell subsidiaries the Mackay
Companies has stock in the Buffalo, Canada. Missouri and Philadelphia Bell companies, the Cumberland Telephone and Tele-

but

it

is

graph, the

that,

Hudson

River, Michigan State, Missouri and Kansas.

Nebraska, New England Telephone and Telegraph, New York

and New Jersey, Pacific States, Pennsylvania, Pioneer Telephone and Telegraph. Rocky Mountain Bell, Southern New
England, Tri-Statc Telephone and Telegraph and Western Telephone and Telegraph. Of the cable and foreign telegraph companies in the list these are the more notable: Commercial Pacific. Commercial of Cuba, Direct West Indies. Direct United
States, Great Northern of Copenhagen, Halifax and Bermuda,
Deutsch Atlantische Telegraphen Gesellschaft. Mexican Telegraph, Montreal Telegraph and Western Telegraph Company
of London.
The company has holdings, among others, in the
.American District Telegraph companies of New Jersey and
Philadelphia and the Boston District Messenger Company.

HEAVY TAX PAYMENTS.—The

Interborough

Rapid

Transit Company has paid up the franchise tax arrears of
the NLinhattan Elevated Railroad in full, sending to the
Finance Department checks for $3,170,141.71. This covers all
assessments under special franchises and the franchise tax law
from igoo up to the beginning of 1906. and constitutes the largThe taxes for last year
est payment made imdcr the law.
The faxes paid had been
will not be in arrc.irs until July.
Attorney General Jackson,
contested as illegal or excessive.
in co-operation with Corporation Counsel Ellison of New York
City, is planning an active campaign to collect arrears of taxes
on special franchises from nearly all the public utility corpora-
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New York, many of whom have paid none since the
franchise tax measure became a law. The attorney general has
given out a list of proceedings in which no referee has as yet
been named, and w-here for that reason there need be no delay.
The attorney general said that he would in a couple of
days appoint referees to hear these proceedings. The list follows
in part
Commercial Cable and Telegraph Company. 1900 to
tions in

:

Western Union Telegraph Company, 1900 to 1906. John
B. McDonald, 1902, 1903, 1904.
Automatic Fire Alarm Company, 1905.
Tubular Despatch Company, 1906. Williamsburg
Terminal Railway Company, 190b. Brooklyn Union Gas Company, 1906. Manhattan Railway Company, 1906.
1906.

GENERAL ELECTRIC EARNINGS.—The earnings of the
General Electric Co. for the fiscal year ending January 31,
1907, according to high authority, will run close to $10,800,000,
thus establishing' a new high record. The earnings of the company in the current quarter show a very large increase over
the preceding quarter and new busmess has Deen coming in at
the rate of $1,500,000 a week.
The General Electric Co. is
beginning to receive benefits resulting from the higher prices
for its products.
This, together with the fact that it has purchased no copper as yet above 20 cents a pound, has materially
strengthened the company's position from the standpoint of
income.
Earnings of $10,800,000 mean nearly 20 per cent on
the stock for the current fiscal year, based on its capitalization
of $54,306,200 reported on January 31, igo6, compared with
earnings of $7,319,000 in the preceding year, or a little over 15
per cent on the capitalization of $48,247,000 reported January
The General Electric Co. will close its fiscal year
31, 1905.
ending this month with a surplus of nearly $17,500,000, as compared with $12,027,295 on January 31, 1906.
If the sum of
$1,000,000 is written off for patent account as was the case last
year, the General Electric will show a final surplus for the fiscal
year 1907 of approximately $5,500,000.
DIVIDENDS.— Directors of the Twin City Rapid Transit
Co. have declared the regular quarterly dividend of l54 per
cent on the common stock, payable February 15. The board of
directors of the Lawrence Gas Co. has declared a semi-annual
dividend of 4 per cent, paj'able to stock of record January 25.
This is an increase in the anual rate of 2 per cent. Directors
of the Coney Island & Brooklyn Railroad Co. have declared the
regular quarterly dividend of 2 per cent on the capital stock
payable February i. Books close January 26 and reopen February 2. The American Graphophone Company has declared the
Directors of the
regular quarterly dividend of i34 per cent.
National Carbon Co. have declared the regular quarterly dividend of 1)4 per cent on the preferred stock, payable February 15.
directors of the Philadelphia Company have declared the
regular semi-annual dividend of 2J/2 per cent on the preferred
Directors of the North American
stock payable March i.
Co. have declared the regular quarterly dividend of ij-i per
Directors of the Boston Elevated Co.
cent, payable iMarch i.
have declared a regular semi-innual dividend of 3 per cent,

The

payable February

t.i.

NORTHERN OHIO REPORT.— The
tion

&

Light

Company

ended December
follows

for the

31.

Net
Charges
Surplus

1906.

its

combined properties
>

Grobs
Expenses

Northern Ohio Tracannual report for the year
The income account compares as

has issued

1906.

Changes.

1905.

Inc. $150,370
Inc.
108,012

$1,703,340
1,006,842

$1,552,970
898,830

$606,498
483,'73

$654,140
471.503

Inc.
Ino.

$42,358

$213,325

$182,63-

Inc.

$30,668

11,670

The total gross revenue from the railway for the year 1906
amounted to $1,577,090, against $1,431,057 for the year 1905,
an increase of $146,033 or 10.2 per cent. The average earning>
per mile of track, all divisions, were $7,885. against $7,209 in
The total gross revenue from li.ehting for 1006 was
1905.
$126,249, against $121,012 in 1005. an increase of $4..'?37 or
i-SS per cent.

CINCINNATI

BELL TELEPHONE.—The

directors

01

the Cincinnati & Suburban Bell Telephone Company have voted
to increase the capital stock from $5,000,000 to $8,000,000 and
the stockholders will he asked at the annual meeting on February
20 to approve their action. The company now has hut $22,000
unissued stock in the treasury. The new stock will be sold to

stockhnhlers at par in the ratio of one share of new stock to
cvcrv ten shares of the old stock held at present.
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NORTH AMERICAN EARNINGS.— The

financial

state-

North American Company for 1906 as read at the
annual meeting shows net earnings for the fiscal year ended
December 31, of $2,674,620. Of that sum $103,223 represents
interest received and accrued, and $923,906 dividends received.
In addition to these earnings the company's share in the undivided earnings of its constituent companies for the year waa

ment of

the

$982,344, equivalent to 3.29 per cent on the outstanding stock
Besides the income from dividends
of the holding company.

and

interest the

company received

and the increase

WASHINGTON WATER POWER.—The

capital

stock of

—

present stock of the Washington Water
Power Company is divided into .50,000 shares of the par value
of $100 each. The meeting March 4 will authorize an issue of
50,000 additional shares, making lOO.ooo shares of the par valr.e
of $100 each. The company only about four years ago had a
This was increased to $3,600,capitalization of but $2.oco,ooo.
in the past."

The

TOLEDO RAILWAYS

& LIGHT.— The

annual report of

Toledo Railways & Light Co. for the year ended December 31, 1906. shows smaller percentage increases in gross and
net earnings and in surplus than did the report for the previous year. It also shows a larger percentage increase in o|)erating expenses and a larger pcrccnlagr ratio of operating expenses 10 gross earnings than in 1905. During the year the
company maintained the efficiency of its system and carried
through a number of improvements, and the less favorable
showing of a portion of its income account may be partly due
The prrccntagc increase in gross earnings, however,
to this.
was smaller, with the exception of that of the year IQ04, than
In the report mention of the fact
of any year since i8qR.
is made that last October the company entered into a contract
with the city of Toledo for lighting all public thoroughfares
and publir plarc- for a period of ten yearn from Jan. i. I907-

company has discontinued all
power, which under the previous contract
amounted to about $7,000 per year. The company expects large
rcltirns frr>m its electric lighting and power business in the
years to come. The report shows gross earnings of $2,047,611,
an increase of $1.14,155 over thoic of a year ago. Operating
expenses increased from $f;72,994 to $1,071,77,1 and net earn-

As

free

a result of this contract the
light

and

5.

was

surplus on Dec. 31
in 1905.

following

is

the

profit

Keystone Telephone Company, Philadelphia, the Keystone Telephone Company of New Jersey, the
Keystone State Telephone and Telegraph Company and the
Eastern Telephone and Telegraph Company (for the last quarter of the year only) for year ending June 30, 1906:
Gross earnings
Operating and maintenance charges,

$830,049.05

including

taxes

and provisions for doubtful debts

458,054-77

Balance available for interest and reserve, etc
$371,098.28
Reserves for renewals
$79,642.53
Interest charges
214,233.38 293,875.91

Net pro6t for the year
Surplus account for June
Surplus June

30,

$77,218.37
342,083.16

1905

1906

30,

$419,301.53

The Keystone Telephone underground conduit

system, located
•in 278 miles of street, with a capacity of 11,648,439 duct feet,
is installed with 1,926,419 feet of cable.
Over a large part of
the system the conduit capacity exceeds the company's requirements, making the unused portion available for electric enterprise of almost any character.
The switchboard capacity of
the plant is 16.S00 lines, of which 11,989 lines have been installed, with 20,888 telephones in use.

WASHINGTON TELEPHONES.—The

anual report of the

Chesapeake and Potomac Telephone Company for the past

cal-

endar year has been placed before Congress. The receipts have
been $1,011,119.73, of which $956,574.73 were telephone earnings
and $54,545 real estate earnings. The expenditures of the company were as follows General administrative and ta.xes, $100,244.04; traffic expense (central oflice operating, pay station commissions, directories, advertising, canvassing and collecting),
$228,089.69; maintenance, current repairs, renewals and replacements, $293,609.70; rentals and sundries, instrument rentals ana
roof rents, insurance and damage and compensation, $51,124.24;
real estate expenses (care and operation of buildings), $59,274;
:

Net
interest charges, $127,890; total expenditures, $860,231.67.
earnings, all sources, $150,888.06; depreciation, $101,648.30; revenue balance, $49,239.76. The report relates that the proceeds
of company's notes have been $645,016.69. The coiupany has
expended for underground conduits and cables, $281,514.51 for
poles, aerial wires and fixtures, $84,331.98; central office equipment, station apparatus, furniture and fixtures, $279,170.20; being a total of $645,016.69. The cost of work of the telephone
company (not including real estate) in the District of Colum;

bia

is

$3,325,358.63.

DISTRICT TELEGRAPH.— The

American

District

Tele-

graph Company shews for the year ending December 31, 1906,
a gross of $603,643, net of $85,920, and a surplus over dividends
has a total surplus of $115,683, 1,587 miles of wire,
President Clowry says: "Of
the $3,844,700 capital stock outstanding, $5,500 belongs to and is
of $9,032.

86

offices

in

the

It

and 33.131 instruments.

company's treasury."

The number

during the year aggregated

lected 2,789,105.

the

XLIX, No.

loss account of the

ered

000 and later to $5,000,000.

The

same date

KEYSTONE TELEPHONE.—The
and

in the

the Washington Water Power Company, Spokane, Wash., is to
be increased to $10,000,000 doubling the present capitalization
of the corporation. It is officially announced that a meeting of
the stockholders of the company is to be held March 4 for the
purpose of confirming the action of the board of directors in
reference to the increase of the capital stock. Apparently no
doubt exists that the plan to increase the stock of the com"The money to
pany will be approved by the stockholders.
be derived from the new stock to be issued will be used in betterments and improvements," stated Secretary H. L. Bleecker.
"It is not proposed to issue all the new stock at once, but it
will probably be issued from time to time as new capital is
needed for the purposes for which the stock is increased. It
is probable that the first stock to be issued will amount to 20
per cent of the increase, or $1,000,000. Additional issues of a
like amount will probably be made from time to time until all
The present stockholders of the company
the stock is taken.
will have the first privilege of purchase and may be expected
to avail themselves of it in nearly every instance, as they have

done

ings from $940,462 to $975,838.
$466,231, against $430,155 on the

$25,261 as compensation for

value of assets as readjusted
December 31 was $1,721,500.
Dividends of $1,487,305 were
paid, and the balance on December 31 was $3,999,548, against
a balance of $2,812,232 on December 31, 1905. As the company's outstanding capital stock was increased during 1905 from
$17,000,000 to $29,635,500 and during igo6 from the latter figure
to $29,791,300, the percentage shown as being earned in 1905
and 1904 would be somewhat less on the present basis of outstanding stock. The increase in the value of its assets during
the j'ear is placed by the company at $1,721,500 and the amount
included in the income account.
Had this sum not been included in the income account the amount available for dividends for the year would have been but $953,122, equal to 3.19
per cent on the outstanding stock. During the year ended December 31, 1905, the company placed the increase in the value
of assets at $920,000, and in the previous year at $701,119. Its
equity in the undivided earnings of its constituent companies
for 1906 is figured by the North American Co. at $982,345, equal
to 3.29 per cent on its outstanding stock.
services,

Vol.

"While

dull

5.461. 044

of messages deliv-

and messages

col-

periods in Wall Street were re-

Ikcted in the earnings, the business of the company averaged
well for the year, as is shown by the advance of $9,948 over the
increase of $32,632 of the previous year. I regret to say, however, that an increase in the compensation of messengers, necessitated by prevailing local labor conditions, caused an increase of over $25,000 in the messenger expense. This increase
part reflected in the increase of $10,402 in the total exThe cost of wiring new buildings, installing additional
call-boxes, etc., was $12,793, and .is usual was paid out of earnings, ;ind the amount is included in Ihc expenses for the year."
in

is

pense.

ELECTRICAL EARNINGS.— The
for

following properties un-

&

Webster management report the following figures
Novmber: Cape Breton K.lectric Co., Ltd., gross earnings,

der Stone

twelve months, $256,409.19; balance, $51,016.48.
County, Mich., Electric Light Company, gross,
$26,103.12; twelve months, $234,680,61; balance, $85,791.76;
Lowell, Mass., Electric Light Corporation, gniss, $28,3.14-29:
Edison Elcc.
balance, $88,204.94
twelve months, $276,793.97
twelve months,
gross, $17,814.21
Ill,
of Brockton, Mass
$165,848,65; balance, $44,fK)o.o4; Minneapolis General Electric
Co.. gross, $79,044,62; twelve months, $796,525.72; balanca
All show healthy progress over last year.
$253,242.11.
$22,861.08;

Houghton

;

;

,

;

February
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GENERAL NEWS.
Conjiruciion

—

CANAAN, CONN. The contract has been signed between the village
of Millerton and the Berkshire Power Company for electricity to light
the streets of the village of Millerton. The contract is to run five years.

JVetefs.

GADSDEN, ALA. —The

Coosa River Electric Company has changed
and new plans have been approved by the war departWashington. R. H. Cobb is president.

its original plans

ment

at

DANBURY, CONN.^F. B. French is contemplating the installation
of a lighting plant in his store. Mr. French has not yet decided whether
he will install a gas or electric plant, but whichever is decided upon
a plant of sufficient size to light the whole block will be installed.

HUXTSVILLE, ALA. — The

City Council has instructed the light
committee to investigate and report on the advisabilty of the city establishing and maintaining a municipal electric light plant.

BISBEE, ARIZ.

—The

Improvement Company

Eisbee

is

taking steps

remodel its electric ligLt plant, and has engaged Louis R. Fosdick,
of New York, N. Y., to prepare the plans and specifications.
to

PRESCOTT, ARIZ.
M.

ing franchise to

—The

J.

City Council has granted an electric light-

Hickey, Geo. C. Ruffner and Ray Hill.

—

CHICO, CAL. The Chico Gas & Electric Company will, during the
next two months, completely overhaul its power and lighting service
and rewire the city. The street lighting system will be changed from
the series to the multiple arc and additional transformers installed.

LOS ANGELES, CAL.— Five new

be

sold

i8.

Los Angeles-Pacific railroad for
at

franchises will

Four of these are asked for by the
proposed subway projects. The other
request of Robert Marsh & Company for a line on

by the supervisors on Feb.
will be sold
Pico Street.

electrical

the

its

MOUNTAIN VIEW, CAL.— To

improve the sen-ice

and Sunnyvale, the United Gas & Electric Company
sub-station at Mountain View.

at

Mountain View

is

erecting a

new

OROVILLE, CAL. — The

Indiana Gold Dredging Company is preparing
to install a power plant to operate its apparatus by electricity.
M. A.
Eckart will have charge of the work.

OROVILLE. CAL.— E.
may

Council

and possibly an

J.

an election

call

electric

light

plant.

OROVILLE, CAL. — Engineer
City

Board of Trustees

with a municipal
which has bsen

was his
from the power

plant,

it

city clerk, writes that the City
vote on issuing bonds for a gas plant,

Mitchell,
to.

L.

J.

Hofal,

who was engaged by

HARTFORD, CONN.— The New

New Haven &

York,

Hartford Rail-

making substantial progress in electrifying its steam
tracks in Central Connecticut. The electric service between Middletown,
Berlin and Meriden will be established in May. Electricity for operating
the line will be supplied from the power plant at Berlin. The electrificais

tion of the Highland Division tracks for the interurban electric service
between Hartford, Rockville and Melrose will probably be completed in
March.
Electric power for the line will be furnished by the Hartford
Electric Light Company, which is now constructing a sub-station at

Eurnside.

JEWETT

CITY.

sioners held

CONN.— At

recently

a meeting of the electric light commisto increase the price of electricity

was decided

it

for lighting purposes 25 per cent.
It was also decided to install a
meter in the power house to record the electric energy consumed by
the borough, as the borough is now to be charged meter rates for street
lighting.
Heretofore the borough has paid $1,500 for lighting the streets
and much of the time has been without light. The new rate dates from
Jan. I and will be 10 cents per kw-hour.

MYSTIC, CONN.— It

is stated that the Mystic Electric & Gas Light
contemplating obtaining electricity for operating the local
system from the power house in Westerly.

Company

NEW

is

BRITAIN, CONN.— It is reported
sold out its New Britain

that the Consolidated RailLighting plant to the Hartford Electric Light Company.
The negotiations provide for the sale
of the plant on Chestnut Street, which was abandoned by the Connecticut
Railway & Lighting Company when it arranged for securing power from
Bulls Bridge.
Under the new regime it is stated that the Chestnut Street
plant will again be pressed into service.

way Company has

WESTFIELD, CONN. —The

the

render an estimate for furnishing this city
water, electric light and gas system, has filed his report,
accepted by the Board.
In regard to an electric light
opinion that it would be cheaper to purchase electricity
companies than to erect a plant.
to

Company

road

Pope Manufacturing Company

ing a new generator of 560-kw capacity in
of one of smaller capacity.

its

plant to take

install-

is

the place

C—

WASHINGTON,

D.
Bids will be received at the Bureau of Supand Accounts. Navy Department, Washington, D. C. until Feb.
12, to furnish at the navy yards, etc., Portsmouth, N. H.
Boston. Mass.;
New York, N. Y. League Island, Pa.; Annapolis, Md. Washington,
D. C.
Norfolk, Va., and Charleston, S. C, a quantity of naval supplies, as follows: Schedule 376
Spare parts for wireless telegraph sysplies

;

CAL.— A.

OROVILLE,

R.

Bidwell,

superintendent

of

the

Great

Western Power Company's operations in Plumas County, California, has
taken charge of the work at that point.
The principal operations of
the Great Western Power Company at present are centered at Big Bend,
Butte County, where it is planned to erect a plant with a capacity of
50,000 hp which will require two years to complete.
The company proposes to enlarge the Big Bend tunnel, erect an extension whereby the
water can be diverted into the main channel below Island Bar, and
thus secure a fall of 500 feet. This work is in charge of C. H. HoUingsworth, and the consulting engineer is M. A. Viele, of the engineering
firm of Cooper, Viele & Blackwell, of New York.
The company will
also construct reser\*oirs to furnish water for power plants that may be
established between the above plants and Oroville.

RIO VISTA, CAL. — The
destroyed by

ly

fire,

Rio Vista

light

and power plant was recent-

an

run the

plant

electric

drills

and

light

—

tems,

Pacific Telephone & Telegraph Comwhich succeeds the Pacific States Telephone & Telegraph Company and the Sunset Telephone Company by merger, has completed its
organization at a meeting held recently in Martinez, by electing the following officers: Henry T. Scott, president; Louis Glass, vice-president;
E. J. Zimmer, second vice-president; T. E. Sherwin. auditor, and F. W.
Eaton, secretary and treasurer.
The office of general manager was
abolished.
The headquarters of the company will be in Portland, Ore.

GREELEY, COL. — The

Central Power Company is considering the
construction of a water power plant on Poudrc River, in Zimmerman's
Valley, about 75 miles from Fort Collins. D. H. MofFet, of Denver, is
president.

Barker

J.

terial

is

lighting system.

SPRINGS.

COL.— The Steamboat Springs Electric
place orders within 60 days for a new and complete gensl.^tlon of 150 hp, including generator, engine, boilers, switch-

Company
erating

Northern Colorado Power Company, of which
orders for $25,000 worth of ma-

president, has placcJ

for the street

STEAMBOAT
board and

will

all

accessories.

BRISTOL, CONN.— The
pleted

plans
.Avenue.

for

an

D.

L.

Carver

Bristol

extensive

is

power plnnt

to

be

clips,

wire,

electrical

Company
erected

has comon Riverside

supplies,

electric

hoists,

etc.

etc.

AMERICUS, GA. — The City Council has accepted the proposition
Wm. A. Dodson and associates, including LeRoy Davidson

submitted by

& Company, and

Philadelphia capitalists,

several

About $200,000

Americus.

in

be

will

expended

for

electric

franchises

the installation

in

of

power plant of sufficient capacity to light the city, pump the
water supply into mains and operate an electric railway. A 4-mile electric railway will be constructed and a pleasure park laid out.
electric

furnishing

and

installing

gymnasium buildings

at

electric

this

win be received

light

post

by

fixtures

Capt.

B.

until

Feb.

20

for

exchange Hnd
Buck, constructing

post

in

B.

quartermaster.

NEWNAN,
writes

sion,

GA.
that

—

it

II.

is

B.

Pringle,

proposed to

coming summer, but no plans or
S.

W.

secretary

water and

specifications

light

commisthe

have been prepared as

yet.

engineer

electric

City Council has employed Arthur Pew.
for the proposed sewer work, to cost

Atlanta,

as

$20,000,

and improvements to water works and

cost

new

plant

construct a

Allen, superintendent of commission, will be engineer in charge.

SANDERSVILLE, GA.— The
consulting

electric

light

plant,

to

$10,000.

—

ALTON, ILL. A meeting of business men was held recently to discuss a plan for starting an electric lighting plant in opposition to the
one being operated by the Alton. Granite & bt. Louis Traction Company.
The plan of the promoters is to supply electricity for light and power
to

business houses and later to extend the

service

to

residences.

COLLINSVILLE, ILL.— Dissatisfied

with the present lighting system,
the municipality of CoUinsville is considering the purchase of the lighting plant, with the inteiftion of conducting it as o public utility under
city control. City Attorney R. Guy Knccdlcr has been instructed to draw
up an ordinance for the purchase of the plant and its equipment.

—

superintendent.

Manufacturing

insulating

3S0 — Electric

Applications for proposals should
designate the schedule desired by number. E. B. Rogers, Paymaster-General. U. S. N.

SAN FRANCISCO. CAL.— The

GREFLEY, COL. — The

wire,

Schedule

FORT Mcpherson, GA.— Bids

Western Pacific Railway Company will
Flower Lake tunnel and use electricity to
at
tunnel
the
which is now under construction.

pany,

W.

;

;

entailing a loss of $10,000.

SACRAMENTO, CAL.— The
install

;

DEC.\TUR, ILL. Plans arc being made for changes and improvements to the lighting plant of the Decatur Railway & Light Company,
which is controlled by the McKinlcy syndicate.
L.
E. Fischer is
manager.

ELECTRICAL WORLD
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FREEPORT, ILL.— The stockholders of the Freeport Railway, Light
& Power Company have decided to install a new plant at a cost of
$35,000 for electric light and power service.

A.

Goddard

J.

is

general

manager.

MAPLE PARK,

ILL.

— The

have voted

citizens

bonds

issue

to

for

the installation of an electric lighting system.

—

SPRINGFIELD, ILL. Surveys have been completed for the proposed
road of the Southeastern Traction Company from Pana to Springfield, a
distance of 51 miles.

Reynolds, of Rockford, has presented to

State Legislature a bill giving cities outside of Chicago power to
surplus electricity from municipal plants, and to fix rates to be

sell

charged for gas and electricity.
It is a copy of the law of this kind
for Chicago passed in the last session.

STREATOR,
way

of

ILL.

—The

McKinley syndicate

acquiring

is

for an electric railway between this city and Ottawa,

BLUFFTON, IND. —A

for

contract

construction

the

rights

the

COXXERSVILLE, IND.— The

Council has granted a franchise
to the Connersville Street Railway Company.
R. Neil Burgess is viceCity

president.

CRAWFORDSVILLE, IND.— The

Chicago & Western Indiana Traccompany, which was organized and incorporated by Edward H.
Barrows, of this city, has been reorganized by the American Engineering
Company. The latter company will undertake to complete the road.
tion

FT. WAYNE, IND.— The officials of the Ft.
pany announces that the Auburn system, which
rebuilt in

Wayne Telephone Comit

owns, will be entirely

Spring.

the

MOORES HILL, IND.—The directors of the Moores Hill Telephone
Company announce that they will receive bids for the installation of a
new exchange.
MUXCIE, IND. The pumping station of the Heat, Light & Power
Company in Mount Pleasant township has been destroyed by fire. H.

—

in

Cambridge Electric Light Company has
light commission for authority to issue
$100,000 new stock for improvements to its plant.
the gas

and

electric

FALL RIVER, MASS.—W. B. Badger, of this city, is installing a
complete electrical equipment for operating the plant of the Fall River
Bleachery.
The Algonquin and American cloth printing plants are operated by electricity, and the new Lincoln mill now in course of construction will be operated entirely by electric motors.

HUNTINGTON, MASS. — The
Company

making surveys

is

ton to Lee.

Western Massachusetts Street Railway
its line from Hunting-

for the extension of

D. Gillett, of Westfield,

K.

NEEDHAM, MASS. — The

is

president.

Illuminating Company, of
making efforts to get control of the Needham electric lighting
plant, which is owned by the town.
The company furnishes electricity
for operating the plant. The present contract between the company and
The comthe town for the supplying of energy has two years to run.
pany proposes to buy the wires, poles and plant for $6,000, agreeing to
expend $io,ooc in reconstruction and to light the streets for twenty
years at a cost of $12 per lamp per year, an increase of $2, or the
town to expend $10,000 in reconstruction and make a twenty-year conThe question will be submitted to the
tract at $8 per lamp per year.

Boston,

Edison

March.

voters in

NEW BEDFORD, MASS.— The
Company

petition

will

New Bedford &

Legislature

the

the

for

Wareham, and

for street lighting to

tricity

Electric

is

Onset Street Railway

right

also for

to

furnish

elec-

commercial purposes

town.

in that

NORTHAMPTON, MASS.— The
making arrangements

C. Ziegler is president.

on which work will begin

hp,

CAMBRIDGE, MASS.— The

electric

railway between this city and Norwalk, Ohio, will be let this Spring. The
sur\*eys have been completed and most of the right-of-way secured.
C. P. Godfrey, Ottawa, Ohio, has the matter in charge.

100,000

of

BOSTON, MASS.— Bids will be received at the Bureau of Yards and
Docks, Navy Department, Washington, D. C, until Feb. 16, for furnishing the necessary labor and material to complete two 750-kw steam
turbo-generator units at the navy yard, Boston. H. H. Rosseau is chief
of bureau.

111.

an

of

capacity

5.

the near future.

petitioned

SPRINGFIELD, ILL,— Mr.
the

a plant having a

XLIX, No.

Vol.

Massachusetts

Light

dam

to be

secure power from a

to

Company

is

constructed at

RUSHVILLE, IND.— The

Indian Head.

SMITHLAND, IND. — At

QUINCY, MASS. The Gas and Electric Light Commissioners have
authorized the Quincy Electric Light & Power Company to issue $50,000 additional stock to take up its floating debt.

Rushville Cooperative Telephone Company
contemplating the erection of a new building in the spring and installing a $25,000 automatic switchboard.
is

Telephone Company

SOUTH DEND,

IND.

for new bids for
new county asylum.

SALPUPA,

was voted

it

ask

the recent annua! meeting of the Smithland
to install a new switchboard.

— The

County Commissioners have decided

the installation

an electric

of

plant

light

at

to

the

RUSSELL, MASS.
advance

the

MARSHALLTOWN, lA.— The

000 in

new

BAY

J.

J.

question

of

issuing

a

to

bonii-;

the

— The

City Council has decided to expend about $15,equipment for the municipal electric light plant.

—

SIOUX CITY, lA. T. F. Bayne, chairman ligliting commission,
ports that a municipal light plant could be established for $85,000.
SIOUX CITY,

lA,

—The

Sioux City Telephone Company

extentive improvements and extensions to

its

is

re-

planning

system, to cost $75,000.

Waterloo, Cclar Falls & Northern Railway
Company i& contemplating an expenditure of about $300,000 in improvements to the local and interurban lines. The construction of a
new power house and the installation of additional machinery nrr under
considrr,^(ion.

LAKIX, KAN. — A

franchise

at

the

has been granted to Charhs Waterman
light plant which is to he in opera-

electric

LAWRENCE, KAN. — Plans
power plant

hiing

prepared

enlarging

for

the

university.

Mich.,

GLASGOW,

Is

KY.

movement

Is

on

foot

to

build

a

new

electric

from Cicillian to Elizal)ethlr>wn. a distance of ai miles,
Lnmpton. of Louisville, la interested in the project. The niatlrr
taken up by the Commercial Club.
railway

LOUISVILLE,

power company

to

complete the

make

will

ISHPEMING. MICH.— The property and plants of the Marquette
County Gas Light & Traction Company has been sold to Granger Farwell, of Ciiicago, 111., and it is said tli;it almut $60,000 will be expended
for

improvements.

NEGAUNEE. MICH.-

The Cleveland Clitfs Iron Mining Company
expects to improve several of its water powers located in this vicinity,
and has asked H. F. Pearcc, of Ncgaunee, to look over plans.

NEGAUNKK, MICIL— The Lake Superior Construction Company l.as
secured the right of way for a new interurban railway from Ncgaunec
to Marquette, a distance of 18 miles.
The company will make apppltcaJ.

Negauncc and Marquette for franchises

W. Barber is secretary.
PETOSKE^', MICH. The

—

plant was wrecked Jan.

engine

the

in

nuinieipal

in

February.

electric

lighting

16.

PONTIAC, MICIL— Attorney M. F. Mills, oi this city, has been
engaged by a number of Detroit men to prepare a franchise for a gas
and commercial electric light plant in Pontiac.

MANKATO, MINN.— M.

B,

Hayncs, of Mnnkato,

is

prep.TvinK

plans

water power from Spring Lake.

MINNEAPOLIS, MINN.— The

contract for lighting the streets by
been awarded, as the Council is endeavoring to obtain
more favorable terms than $84 per lamp per year.
The Minneapolis
General Electric Company has been requested to light its lamps from
day to day while tlic Council is seeking to secure lower ratcH.

J.

be

KY—

Plans ore bring prepared by H. von Schon, of
Mich., for two water powrr plantt for the Kentucky River
Hydro-Elrclfic Company, of Louisville.

BRUNSWICK, ME.— Charles

Sun.nrr Cook, of Porllnnd. has secured
control of the Brunswick Electric Light & Power Company.
large

dam

projected

Suaquelianna River, at Conowingo. about 20 miles below McfnH's Ferry,
The Susquehanna Power Company will erect the dain nnd will develop
Is

in

the

making an

effort

to

Nicollet

secure control of

County

Telephone

Shelby County

tlir

Company

line,

is

owned by

A. A. Buck, of Henderson.

ft.

will

Detroit,

CONOWINGO, MI).— Another

Midland Light & Power Company

NEW ULM, MINN.— The

constilting engineer.

—A

a

electricity has not

BOWLING GREEN. KY.— Bids will probably be a»k< d for in February
by the Green River HydroElcclrIc Company, of Bowling Green, for the
construction and cf|uipmcnt of a hydroclcclric plant.
H. von Schon,
of Detroit,

owner
to form

a franchise to establish an electric light plant.

for

for developing

arc

MICH.— The

CITY,

tion to the cities of

WATERLOO, lA.— The

and T. N, Thorpe for an
tion within 12 months.

present

present power plant.

— The

Marshalltown Electric Street & Intcrurban Railway will be submitted to
the voters.
It is proposed to build a power plant, car barns and machine shop at Marshalltown.
lA.

the

are considering an organization to
of the town and also either to
of the power plant and parties who

citizens

development

to locate here or

like

application

NEWTON,

—The

industrial

bring tocjcther

would

City Council has granted a franchise to
Jones for a street railway.
T.

T.

—

NORTH BRANCH. MINN.— A.
will

install

light

H.

i<t

prrporing plans

for

Swcnson, according

nn

electric

Engineering
light

THIEF RIVER FALLS, MINN.— The
question

of

increasing

plant, nt a cost

the

to

reports,

plant.

HILAIUE, MINN.— The Duluth

ST.
luth,

an electric

capacity

of

citizens

the

Company, of Du-

plant.

are

municipal

considering
electric

the

lighting

of $20,000.

VICKSBURC, MISS.— A

bill
has passed the United States Senate
granting Houston Brothers per mission to build a street railroad along
the National Cemetery road,
from Vicksburg to Waltcrsville.
The

—
Februarv

ELECTRICAL WORLD.
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Houston Brothers contemplate the construction of an electric line from
Vicksburg to Waltersville, and then extending it to Redwood, about ten

CHILLICOTHE, MO. — The

have voted to issue $100,000
bonds for constructing a combined water and electric light plant. Burns
& McDonnell, of Kansas City, Mo., are the engineers.
citizens

JEFFERSON BARRACKS, MO.— A new

electric

plant

light

con-

is

templated for this post, to cost about $50,000.

MO.—The

ST. LOUIS,

St. Louis County Court on Jan. 24 granted
the Wagner Electric Manufacturing Company to erect
poles and string wires and to lay pipes to supply water, gas, steam
and compressed air in a limited territory in the county, .\lthough this
service could be extended to the public it is understood that the franchise is desired that the company may install these utilities between

franchise

a

to

the buildings of

new

its

De Hodiamont.

plant in

SAVANN.AH, MO.— C.

and

Stevenson

E.

Xodaway

interested in the proposed

\^alley

William

Limerick are
which proposes
Tarkio by the way
B.

electric line,

construct an electric railway from St. Joseph to

to

of this city.

MO.— W.

\VEST PLAINS,

Kansas City, has purchased
the plant and system of the West Plains Telephone Company.

STERLING, NEB. — Plans
an

electric plant in this place.

in

the enterprise.

L.

of

Bell,

made

are being

for

Fred Buehler and

the

J.

establishment

Jerabek

is

of

interested

holding of an election to vote on the issuing
bonds to remodel the water plant and construct an electric
plant is under consideration.

Si 0,000

light

—

RENO, NEV. The electric light plant of the Reno Power, Light &
Water Company was burned on Jan. 15, leaving the town temporarily in
darkness.

—

ASBURY PARK,

N. J. In the annual report of the Ocean Grove AsBishop Fitzgerald recommends the construction of an electric
in the camp-meeting city, to be owned by the association or

sociation,

railway
operated under lease.

FORT HANCOCK,
for furnishing metal

N. J.— Eids will be received here
and wood machines, electric motors,

tion can be had on application to

PARK RIDGE,

Commanding

Feb.

until
etc.

25

Informa-

J.

J.— The Town

N.

Council

the

con-

CANWSTOTA.

—The

—

V.
The Central New York Power Company is
erecting a temporary structure in East Canal Street in which to install
the machinery to be used in generating electricity for lighting the streets.

FLUSHING,

N.

L.

Y.— Bids

N.

I.,

be received until Feb. 4 by C.

will

B. J. Snyder, superintendenet school buildings.
stalling electric equipment in buildings of the
ing,

Borough

'of

FRANKFORT,
electric

N. Y.

New York
Parental

for in-

City,

School,

Flush-

light

a special election held Jan. 17 the citizens
electric lighting commission to contract with

Company

for

electricity

to

operate

the

mu-

system.

N.

NEW

— Plans

Y.—The

Fulton Chain Electric Company has
applied to the Slate Commission of Gas and Electricity for a certificate
of authority to transact business and to issue $5,000 in stock.
N. Y.

have been filed for the construction of a
two-story station at Sixty-fourth Street and Amsterdam .^venue for the
New York Edison Company, :o cost S60.000. Charles T. H'oppe is the
architect

NEW

YORK,

N.

Y.— The

officials

of

the

Manhattan

Transit

Com-

which the Longacre Electric Light & Power Company is a
subsidiary, and which is seeking entrance in the electric conduits under
the streets, have announced that contracts Bave been placed for a 10,000hp electric plant to be built on Forty-second Street, west of Tenth
Avenue. The order for the generating apparatus which has been given
to the Wilkinson Steam Turbine Company, of Birmingham, Ala., calls
for the delivery of this part of the plant in four months, and work
will be begun immediately on the building.
pany,

of

POUGHKEEPSIE,
Light. Heat

N.

Y.— T.

& Power Company,

R.

Bcal, general

manager Poughkeepsie

writes that no improvements are in con-

templation

SCHENECTADY,
the

Mohawk

S.

C.^The Consumers'

N.

ADDYSTON, OHIO.—Bids
Coleman, village

clerk,

Light

& Power Company,

temporary plant near
will

be received until Feb.

C,

W.

by

12

with

N.

Sanford,

T.

for street lighting with about 60 lamps.

—The

Union Gas & Electric Company has
Manufacturing Company, of Dayton, the conThe 6,000-hp
tract for the coal conveyors for the Plum Street station.
turbine generator is being constructed by the General Electric Company
The total cost of work will be about $400,000.
CLEVELAND, OHIO. F. B. Morgan, who is promoting the Cleve-

CINCINNATI, OHIO.
the

to

Jeffreys

—

land & Sharon Street Railway, stated that the company will own the
bridges along the line. To provide for the extra expense the Eldenbel
Construction Company, of New York, which will build the road, will
increase its capital stock from $2,500,000 to $3,000,000. and the additional bonds will be taken by the London house that will furnish the
The company is seeking a Sfty-year
finances for building the road.
The work of construction
franchise through Trumbull county, Ohio.
Part of the grading has already been finishwill be started this spring.
ed.
It is believed the road will be operating in six months.

station

Columbus

of the

are

now being prepared
Telephone

Citi.;ens'

for the

Company, which

new

sub-

will

be

erected here at a cost of about $6,000.

—

An ordinance has been passed by the Council grantfranchise to the Eaton Electric Light, Power & Ice ManufacturThe franchise is for a term of 25 years.
ing Company.
E.\TON, OHIO.

FREMONT, OHIO. —The
Webb

and operate a

N. Y.- The Schenectady Illuminating Company and
Gas Company will within the next 18 months expend about

C.

City

Hayes. John

Council has granted

a

23-year franto ouild

W. Worst and Frank Heim.

belt line street railway in

Fremont.

HAMILTON, OHIO.— The

Board of Public Service on Jan. 24 authorized an appropriation of $iSo,ooo for the improvement and enlargement of the electric light plant and water works. A. L. Duwelius, Cincinnati, will have charge of the electric work.

NEWARK, OHIO. A
the

to

street

franchise has been granted by the City Council
to operate a

Newark, Utica & Mt. Vernon Traction Company,
railway on Main Street.

NEWCOMERSTOWN, OHIO.—The Newcomerstown Light, Heat &
Power Company has been incorporated, with a capital of $25,000, by
Henry Hess, R. L. Shoemaker, and others.
SANDUSKY, OHIO. The Sandusky Telephone Company has decided

—

expend $15,000
general manager.
to

ENID. OKL.\.

—At

FULTON CHAIN,
YORK,

RALEIGH,

Queens.

voted to authorize the
the Utica Gas & Electric
nicipal

N.

headquarters in this city and
has been granted a charter.

chise to Col.

United Message Company, of Albany, has acExchange Construction Company, of Albany,
coming into control of the Clinton Telephone Company, of Plattsburg.
the Adirondack Home Telephone Company, of Malone; also the Mountain Home Telephone Company, of Saranac Lake, recently organized
to develop Saranac Lake and vicinity.
The Message Company recently
bought control of the important properties of the Commercial Union
Telephone Company, of Troy. The United Message Company is headed
by Irving H. Griswold and Theodore M. Brush.
Y.

Y.— D.

Pindell, of Iron River. Mich., has been
purchase of the plant of the Weedsport
Mr. Pindell contemplates enlarging the plant
Electric Light Company.
and supplying Jordan and Port Bryan with electricitj- for light and
power.

WEEDSPORT,

in the city negotiating for the

Company

the stock of the

all

consolidate

to

COLUMBUS: OHIO. —Plans

has awarded
tract for street lighting to the Easton Gas & Electric Light
for a period of five years, at $65 per arc lamp per year.

.\LBANY, N.

— The

N. Y.

application

the

ing a

PHILLHSBURG,

quired

is

mission.

Officer.

—The

municipal electric light plant at Park
Ridge win be sold at public auction at the court house, in Hackensack,
on Feb. 19. The borough will endeavor to secure an injunction to stop
the sale of the plant, pending an appeal.

N.

Hinsdale Parsons

Commission of Gas and Electricity has
the lighting interests in WaterA new corporation was formed to acquire and consolidate the
Watertown Gas Light Company and the Watertown Electric Company
It was proposed ta capitalize
and to obtain additional water power.
After examining the plants and conthese properties at $1,800,000.
ditions at Watertown decided it would be against the consumers of
gas and electricity to allow a consolidation. The commission also decided that the capitalization as asked for was excessive and only $700.000 of the stock and bonds were conditionally consented to by the comdenied
town.

awarded

TEKAMAH, NEB. —The
of

S/oo.ooo in improving and extending their systems.
president.

WATERTOWN,

miles north of the city.
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chise to C. H'.

in

— The

improvements
City

its

system.

J.

K.

Johnston

is

Council has granted a street railway fran-

Bosler, of Dayton, Ohio.

M.ARSHFIELD, ORE. — A
Bay Gas &

to

Electric

Company

franchise has been granted to the Coos
furnish light and power in the city of

to

The company will soon commence
Marshficld for a term of 35 years.
The temporary power house at Porter has
furnish a day service.
been put into operation to furnish electricity for lighting North Bend.
to

S.^LEM, ORE.
improvements

to

—The
its

General Electric Company
railway system in this city.

is

contemplating

many

BROWNSVILLE, PA.— The

power plant of the West Pcnn Railways
which is to furnish electricity for operating the proposed
electric railway between Brownsville and Uniontown has been completed,
and will furnish electrical energy to operate the coke plant of the CenBesides furnishing electricity for the Century
tury Coke Company.
Coke Company it will also furnish power for operating many of the
plants in the lower Conncllsville region. Nearly all the plants building
in that region will be operated by electricity.

Company,

COLUMBI.A, PA.— -Ml

of the rights of way for the proposcJ elecrailway from Millersville to Columbia have been purchased, and
efforts are now being made to effect an entrance into Columbia Borough
by agreement with its Council.

tric

McCALL FERRY, PA.— We

are informed that work on tht dam of
Water Power Company has not been indefinitely suswas reported in our issue of Jan. 26. The construction is

the McCall Ferry

pended as
being pushed energetically, a temporary bridge across the river providing
Flood and ice have
a means for the rapid prosecution of the work.
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not necessitated a discontinuance of work
inj ured in any way.

at

PENNSBURG,
build

it

to

PA.

the

PENNSBURG, PA.—Henry

J. Smith, borough clerk, writes that it
proposed to construct an electric light plant at a cost of $15,000. An
engineer has not yet been selected.

PHILADELPHIA, PA.— Bids

The estimated

light

will be received at the

C.

— Claiming

that

the

been

has

franchise

and
ville

State Legislature has granted

Power Company permission

nessee

to

dam

build a

National Power Company, of this city,
develop the water power at Lock "A," Cumberland River, and
will transmit the electric energy to Nashville. II. von Schon, of Detroit,
Mich., is consulting engineer.

CASTLETOX, VT.— The

to

sub-station

its

NORTH POWTCAL. VT.— The
pany

has

recently

installed

a

North
complete

Castleton

in

pre-

Manufacturing Com-

Pownall

lighting

electric

plant

in

its

works.

NORFOLK, VA. —The

contract for the new power plant of the
Traction Company has been let to Schofield & Co.
The plant will represent an expenditure of about a million dollars and
will supply electricity for light and power for the Jamestown Exposition,
and for the increased traction needs of the occasion.

Norfolk

installing a 2.000-hp

Chambers'

corporation headed by Enrique Creel

was formed recently
electric power and

irrigation

Rosalia, Chihuahua.

The corporation

in

this city

for the purpose of taking over a large

enterprise
is

about

known

22

as the

P.\CHUCA, MEX.^Th Compania Electrica Irrigadora of Pachuca,
which has been supplying the city of Pachuca with electrical energy for
lighting and power from its plant at Juando, is now constructing a new
generating plant at Elba, and is also making additions to the Juando
plant and its plant at Pachuca.
The company has recently placed an
order with the Westinghouse Electric & Manufacturing Company for the
The new plant is to be
electrical equipment for the entire work.
equipped with four 2,000-hp generators, and two 150-hp exciters.
The
cost of the new machinery will be approximately about $1,000,000.

& Power Company

Rutland Railway, Light

has

miles above Santa
Cia Agriola y de
Fucrza Electrica del Conchos and has a capital stock of $ 1 0,000,000.
The Banco Central of this city has undertaken to finance the project.

X-\SHVILLE, TENN.— The

will

has installed a large transformer
paratory to lighting the village.

Company

Milling

system in this place.

CITY OF MEXICO, MEX.— A

across the Little Ten-

above Knoxville.

River,

Wrightstown

Island Committee has decided to adopt Park
recommendation to accept the offer of the
electric light company to light Centre Island and to dispense with the
civic plant there.
The city plant last year maintained 3^ lamps at a
cost of $1,315, while the same number of lamps could have been secured
from the company, giving 25 per cent more light and burning all night,
instead of till midnight only, for $1,104.
Mr. Chambers recommended
that the company be asked to submit tender on a 50-liglit service.

Knox-

the

to

TORONTO, ONT.—The

plant.

light

KNOXVILLE, TENN.—The

W.

will soon vote to issue $3500
be constructed in connection with
C. Kirchoffer, of Madison, is the engineer.

village

plant,

application for a franchise to construct and operate an electric

Commissioner

Board of Public Works has decided to in:5o-hp boiler so as to increase the capacity of the water

new

light

capacity.

for-

HUMBOLDT, TENN.—The
a

electric

Montreal Light, Heat & Power Company is
steam turbo-generator set in its Queen Street
power house. The company expects to have its Soulanges Canal development completed by early fall, which will add 15,000 hp to its present

now

town council of Rock Hill, S. C, has ordered the sale of
the plant of the Rock Hill Water, Light & Power Company on Feb. iS,
The sale includes the franchise. The proceeds are to go to the light
company, after expenses have been deducted.
stall

Engineer H. S. Bowen has informed
municipal light plant furnishing elecand 10,000 incandescents, would cost

MONTREAL, QUE.— The

C.,

the

feited,

lamps

arc

new water works.

made an

cost is placed at $14,000.
S.

a

WRIGHTSTOWN, WIS.— The

Bureau of Yards
by H. H. Rousseau,
chief of bureau, until Feb. 16, for furnishing and installing underground
electric cables, navy yard. League Island, Pa., as per specification No.

ROCK ISLAND,

3,000

that

READSVILLE, \V1S.— This

is

1523.

for

bonds for an

and Docks, Navy Department, Washington, D.

s

$1,000,000.

its

and
Perkiomen Valley.

Harleysville

to be built in

tricity

Montgomery Traction Company is planning
road as far as Kulpsville and later extend
Sunneytown, connecting with the electric lines

Committee

Finance

the

—The

branch from

a

XLIX, No.

MILWAUKEE. WIS.— Resident

any time, nor has the dam

been
to

Vol.

& Portsmouth

P.ACIIUCA, MEX.

— Arrangements

are being

made

to

pacity of the electrical equipment in the plant of the

double the ca-

Compania de Ce*

•

RICHMOND, VA. — Mayor

mento Portland

McCarthy has signed the ordinance

at

Pachuca.

ap-

employ experts on electrolysis with reference to
damages to gas and water mains, and also appropriating an additional
$5,oQo for the same purpose to be used by the committee on water and
propriating

$5,000

to

Legal.

electricity.

—

CHEWELAH, WASH. The Council is considering
constructing water works and an electric light plant.
CHESAW, WASH. — J, Shaw
electric

light

interested

is

in

the

question

of

plant.

NORTH YAKIMA, WASH.— T.

A.

representing Frederick
Elmcndorf, of Spokane, has filed an application with the County Commissioners for a franchise for an electric railway over the county road.

Noble,

SOUTH CEND. WASIL— The

County Commissioners have granted a
M. C. Welsh for the construction of an electric railway
between South Bend and Raymond.
franchise to

SPOKANE. WASH, — H.
Traction

J,

Company announces

Weeks, general

that the

company

manager of the

I'acific

spend $8,000,000 in

will

Tacoma.

WALLA WALLA, WASH.—The

Walla Walla Traction Company will
commence work in the npring on its new lines and extensions. The
Second Street line will be continued to the cemetery and a spur on the
Chestnut Street and the Chase Avenue will go to the fair grounds.

WALLA WALLA, WASH.— The
Company, which recently

Norihwcalern Gas

&

cainr into possrHsion of plants at

Electric

Light

Walla Walla,

Spokane, iSnkrr Ciiy, Pcndlcion, Millon, Weston, The Dalles, Salem, Eugene and other places in f (rrRon and Wanhington finds that it has reached
the limit of it« capacity, and i% now looking for another source of power.
It i* Ktaird on kooiI .luthority that the company has about decided upon
fnaking u»e of falls in the Dcschutet River in Oregon to genrrale power
for pinnia in both Wcitcrn Orcfton and EaHtern Orcftwn and Washington.
The company'* plant on the South Fork of the Walla Walla River in
Umntitla Counly. hoft been put out of buiinesti three times since May,
1906, by disaitrout floods. Thin plant furniRhc* electric light and power
for Walln Walla. Pendleton, Athena. Milton and Weston.

ROWLESDUKG, W. VA.— The

citizens

have voted to construct on

electric liRht plant at a cost of Sia.ooo.

ELLSWORTir. WIS.— The Ellsworth Heal. Light *
hat commrncrd work on the ronitruelion of its dam on
right miles from the city, which will furnish electricity
•ystem in this city.
The stram plant of the company
rra'Hne<i» for rmergcnclci.

Power Company
the Rush River,
for operating Its
will

be

kept

in

I'ONI) DU LAC. WIS.— The work of iurveylng the line for the
Milwaukee & Fox River Valley elcctrie railway, which will connect (his
city with Ccdarsburg. has been started, and It li planned to begin the
contfrn-ti

,n

the rood in tHe spring,

r,f

I
.

^^

DAMAGES FOR MENTAL ANGUISH; TELEGRAPH COMPANY
NOT LIABLE TO PARTY, WHOSE INTEREST IN TELEGRAM
DOES NOT APPEAR FOR FAILURE TO DELIVER MESSAGE.—

of an

the construction

WIS, — The La Crosse Oas &
10

Its

charter Increasing

its

Electric

capital

Company has

stock

In the States where mental anguish damages are recoverable against a
telegraph company for its failure to deliver a telegram the overwhelming weight of authority is to the effect that a party, who is not mentioned in a message or whose interest therein is not communicated to
the company's agent, cannot recover substantial damages for mental
anguish.
This doctrine is nowhere more emphatically declared than in
the decisions of the Supreme Court of Texas where the doctrine of
Helms vs. Western
mental anguish is supposed to have originated.
Union Telegraph Company, Supreme Court of North Carolina.

TELEPHONE EMPLOYE HELD TO HAVE ASSUMED RISK INCIDENT TO OCCUPATION OF "TROUBLE MAN."— A "trouble
in the employ of a telephone company, was sent out to ascertain
cause of the failure of a number of telephones to work properly,
lie proceeded to the c.Tble pole in the vicinity of the service complained
of and began to climb it. Upon laying hold of a guy wire attached to
the pole he received a shock which threw him from the pole and caused
his <lealh.
The acci'Icnt resulted from the sagging of the drop lines
(which were originally constructed so as to run over and across certain electric light lines carrying a current of high voltage) down upon
the latter in such a manner as to charge the drop lines, and through
hem, by means of certain "hri<lle lines," the guy wire, with a high
degree of voltage. The sagging appeared to have been due to a severe
storm.
The evidence showed that the cable pole, which the "trouble
man" was in the act of climbing nt the time of his death, wan wrapped
with wire which c:uiic in contact with n metal praiuil stand at a point
lu'.'ir
the ground, so that the deceased, upon Kfioping the guy wire,
formed n complete circuit.
facts stated disclosed
It was held that the
no negligence on the part nf the telephone company and that the
company was. therefore, not liable in damages for the death of its
rmpjnyr,
lie knew that something was wrong at the time he set out
upon this parlicular job and tli.tt danger was connected with the work.
Mr wan Hlcillcd in the line of his employment nnd knew thiit he could
linvr prtflrctr<l himnrif by the usual |>rccnution of wearing rubber gloves.
wan held that thr danger came clearly wilhin lh"«c (issumrd by him
It
when lir mlrrrd upoti I he nccupnlion nf trouble finder antl such as*
numpiion nf risk was an additional bar to the right to recover damages.
Hell Telephone Company vs. Dcthnrding. United States Circuit Court
of Appeals.

man,"

the

I

LIAniLlTY OF TELEGRAPH

filed

from $600,000

company

(

OMPANV FDR TRESPASS.-If

condemn liind for.
method of determining damages is prescribed by
t

rlr graph

riesircs

lo

its

Inw.

poles nnti

Hut

if

a

wires a
the com-

February

2,
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pany, without any authority of law, enters upon and appropriates land
without condemnation and against the protest of the owner, the owner
is entitled
to at least nominal damages, if no special damages are
shown. Postal Telegraph-Cable Company vs. Kuhnen, Supreme Court
of Georgia.

RIGHT TO RESCIXD SUBSCRIPTIOX TO STOCK IN CORPORATION ON GROUND OF FRAUD AFTER INSOLVENCY.— In an
action by the receiver of an insolvent corporation to recover on a note
for a subscription to the corporate stock, it was held that the

given

could not rescind his agreement to subscribe on the ground
he was fraudulently induced to take the stock by misrepresentation
as to the condition of the company, where it appeared that others had
acted on the faith of his subscription and had given credit to the comsubscriber
that

pany.
In such event the receiver represents the creditors as well as the
corporation and is not barred fiom collecting subscriptions by the fraud
Marion Trust Company vs. Blish, Appellate Court
of the corporation.
of Indiana.

LIABILITY OF MUNICIPAL CORPORATION FOR NEGLIGENCE
OF ELECTRIC LIGHTING PLANT.— In an action

IN OPER.\TION

the city of Richmond, Ind., to recover damages for the death
one alleged to have been killed through the negligence of the city
in the conduct of its lighting plant, the city defended on the ground that,
in the operation of the plant, it was acting under the police power in the
discharge of a governmental duty and that it was, therefore, not liable.
It is a well established rule that municipal corporations
are not responsible in damages for injuries resulting from their negligence while
acting in a public or governmental capacity.
It was held that the city,
in carrying on the operation of a lighting system, was acting in its private or corporate capacity, wherein it is liable for its negligence in the
same manner and to the same extent as an ordinary business corporation.
City of Richmond vs. Lincoln, Supreme Court of Indiana.

against
of

DUTY TO WARN EMPLOYES OF DANGEROUS ELECTRIC

CURRENT. — 111

an action against the Manhattan Railway Company to
for injuries resulting from contact with feed wires
which supplied the electric current to the third rail by means of which
the road was operated, it appeared that the plaintiff was in the defendant's employ as an ironworker; that in drilling holes he made use
of heavy tools and that one of these came in contact with the teed
wires mentioned, thereby causing the injuries for which damages were
sought.
The evidence fairly established that there must have been a
recover

damages
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purchased 3^783 shares of the stock of the Kellogg Company; and that
it was the intention of the American Company to elect and maintain a
board of directors which should act not in the real interests of the Kellogg Company, but in the interests of and subservient to the American
Company to the end that the latter company should be freed from the
competition of the Kellogg Company and independent exchanges.
It was
also alleged that the complainants believed it to be the intention of the
American Company, by voting the stock which it had secured, to dissolve the Kellogg Company.
The relief asked in the bill was that the

American Company, or

be restrained from selling the 3,783
meeting of the stockholders be convened
under order of the court for the purpose of electing a new board of
directors; that at such meeting the American Company be restrained from
voting its stock; that the American Company and its agents be restrained from attempting to dissolve the Kellogg Company and that the sales
by which the American Company obtained its stock be set aside.
It

shares

in

its

control;

its

agents,

that

a

was held

that the American Company could not lawfully purchase a
majority of the stock of the Kellogg Company, either in its own name
or through its agents, for the purpose of controlling the latter company and preventing competition between such company and itself. It
was held to be immaterial that the action of the American Company
would not necessarily result in a complete monopoly. The tendency in
that direction was regarded as sufficient to condemn the transaction as
unlawlui.
The object of the American Company was also immaterial,
for the rule is that a corporation cannot purchase stock in another corporation, either in its own name or in the name of others, unless such
power is given it by its charter or is necessarily implied in the charter.
This rule, however, is especially applicable where the stock is purchased
with the object of controlling the company which issues the stock and
putting the company cut of business as a competitor.
The question as
to whether the complainants, the minority stockholders of the Kellogg
Company, were proper parties to maintain the bill was presented, and it
was held that every lawful owner of stock in a corporation has the
right to insist that others, assuming to vote shares of stock which they
do not have the legal right to vote, shall be restrained. The injunction
asked for was accordingly granted. Dunbar vs. American Telephone &

Telegraph Company, Supreme Court of

Illinois.

Obituary,

defect in the insulating material on the feed wires, either existing prior
to the accident or caused at the moment thereof by abrasion from the

heavy iron tools used by the plaintiff in the course of his work. The
was allowed a recovery and, in his opinion, Judge Clarke placed
particular importance upon the duty of a master to warn his ser\'ant of
the dangers attending his work.
It has always been the law that an
employe assumes the obvious risks of his employment. But it is only the
obvious risk that is assumed.
Latent, hidden dangers known to the employer and unknown to the employe, of which no information or warning has been given, are not assumed.
As to these dangers the master
is under a legal duty to properly instruct his servants.
Carey vs. Manhattan Railway Company, Appellate Division, Supreme Court of New
plaintiff

EMPLOYER'S LIABILITY FOR DEATH OF SERVANT RESULTING FROM CONTACT WITH LIVE WIRE.— The defendant manufacturing company directed telephone wires to be strung between two of
the factory buildings and an electrician in the employ of the defendant
ordered his two helpers, also in the defendant's employ, to do the work.

In performing the work, the helpers, who had little practical knowledge
electricity, threw the telephone wires over the electric light wires
which supplied light to the factory and which carried dangerous currents

of

that the telephone wires hung down immediately over
Both of the helpers came in contact with the wires and
received shocks which rendered them' unconscious.
A crowd of operatives immediately gathered and one of them by the name of Ring
grasped the live wire presumably for the purpose of pushing it out of
his way, although warnings were shouted to him, the shock which he
received causing his death almost immediately.
It appeared that Ring
had left that part of the factory where he 'was employed and approached
the scene of the accident in violation of one of the defendant's rules
which required employes not to leave the place of their employment
during working hours without the foreman's consent. It was also shown
that there was no means of shutting off the current upon the factory
premises and that as soon as word was received at the factory office
that there had been an accident someone there telephoned to the power
house of the electric lighting company to shut off the current.
It was
held that Ring was guilty of negligence which essentially contributed
to cause his death and that, for that reason, his administrator was not
entitled to recover damages.
Kennedy vs. Scovillc Manufacturing Company, Supreme Court of Errors of Connecticut.
electricity

Atlantic

cable,

April

1822.

3,

MR.

so

a passageway.

AMERICAN TELEPHONE COMPANY RESTRAINED FROM
HOLDING CONTROLLING INTEREST IN KELLOGG SUPPLY
COMPANY. — In a hill in equity, filed against the American Telephone
& Telegraph Company by a minority of
Switchboard & Supply Company, it was

the stockholders of the Kellogg

Kellogg Company, an Illinois corporation organized for the purpose of manufacturing
and selling telephone and telegraph instruments of all kinds, had capital
Slock consisting of 5.000 shares of $100 each; that for the purpose of
restraining competition the American Company, through one of its agents,
alleged

that

the

E.

died

Stockbridge,

at

H. SEARS.

Conn., of Mr.

Mass.,

last

week.

He was bom

—

The death is noted on Jan. 20. at Collinsv-ille,
Edward Hale Sears, president of the Collins Company,

from pneumonia, after a short illness.
He was also president of the
Farmington River Power Company at the time of his death.
He was
born at Williamsburg, Mass., in 1846.

MR.

York.

of

DR. H. M. FIELD, the well-nown clergyman and author, brother
and biographer of Cyrus Field, and known also by Lis book on the

MURRAY.—The

death is announced at Spring6eld, Mass.,
Murray, an old electrician, who was Mr. Edison's
tirst business partner.
Mr. Murray was born in Salem, May 12, 1834.
His father, James Murray, was a reporter in the U. S. Senate at the
time of the war of 1812. He learned the machinist's trade. For two
years he was postmaster at Danvers. In 1848 he became an abolitionist
and participated in many of the stirring incidents of the time. With
John Greenleaf Whittier and ex-Mayor Buffum, of Lynn, he formed a
link in "the underground railway." He was arrested by U. S. Marshal
Devens on the charge of smuggling a negro through to Boston.
He
served in the 35th Mass. Regiment in the Civil War.
In 1870, with
George Harrington, who had been secretary of the treasury under
Lincoln, he controlled an autmoatic telegraph system.
Harrington sold
out to Jay Gould, who, it is alleged, tied up both Mr. Murray and the
invention.
About this time he met Mr. Edison, who was then a
struggling telegrapher.
The firm of Edison & Murray was formed for
the purpose of making telegraph machinery.
The firm brought out the
J.

T.

Mr. Joseph T.

of

system of
exchanges.
$1,500,000.

telegraph

printing

At one time
He made and

used

in

the

ticker

service

of

the

stock

Murray had patents estimated

to

be

worth

lost

several

fortunes.

Personal.
RYAN

MR. W. D'A.
the

subject

of

MR. JAMES
with
at

gave a lecture

illuminating
R.

stercopticon,

CRAVATH
before

at

Memphis, Tenn., Jan.

lo,

on

engineering.

gave a talk on illumination, illustrated
Council 191 of the Royal League

Engineers'

Chicago, January 31.

E. O. McDowell will represent the Trenton Porcelain Company and the E. H, Freeman Company, of Trenton, N. J., at the Tribune
Building, 154 Nassau Street, Nov York City,

MR.

MR. JOHN E. SEWELL. general manager of the Connecticut Railway & Lighting Company, has resigned from that position.
He bad
been connected with the company for twelve years.

—
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MR. E. M. THOMAS, formerly electrician of the St. Clair Tunnel
Company, which owns the Grand Trunk Tunnel at Port Huron. Mich.,
has recent!}' been made electrical engineer of the Grand Trunk Railroad
This gives him charge of the electrical
with headquarters at Montreal.
work of the motive power department for the entire system.
MR. H. A. NICHOLL, of Anderson, Ind., general manager of the
Indiana L'nion Traction Company, has been elected president of the
Mr. Nicholl has been connected
Central Electric Railway Association.
with the traction company for ten years, gradually working up from
one position to another until reaching the high position which he now
so efficiently and successfully.
MR. G. H. NOBLE. Among other recent steps taken to meet the
rapid extension of their business. W. S. Barstow & Company, of New
York, and Portland, Ore., have added to their organization a commerH. Noble.
cial department, which has been placed in charge of Mr. G.
Mr. Noble is well known in electrical circles, having been for six years

position

in

that

\>[..

XLIX, No.

country which have arisen consequent upon an

5-

indis-

criminate pursuit of the system, with suggestions of the probable erfect
of the extension of a similar method of conducting public utilities in
the United States.
Mr. Porter is a journalist of thirty years' standing
raid writer on economic questions.
His experience in municipal and
financial questions began under Gen. Francis A. Walker in the work
of the Tenth Census.
He was appointed a member of the Tariff Commission in 1882, and later Director of the Eleventh Census.
In 1898
President McKinley made Mr. Porter a special commissioner to Cuba
and Porto Rico, and he was active in the preparation of tariff and
fiscal laws for those islands.

611s

—

a salesman in the New York
facturing Company.

HENRY

MR.

at the

I.

Electric

Manu-

manager of the Fostoria

treasurer and

In-

Jan. 23 to Miss Fannie H.

Andrew Emerline,

the bride's sister, Mrs.

home of

Mr. L. P. Sawyer acted as

Ohio.

Fostoria,

GEARY,

Lamp Company, was married on

candescent

Leppard

H.

of the Stanle>' G.

office

MR. J. H. HL^XTER, the vice-president of the recently organized
Detroit Insulated Wire Company, was formerly connected with the
National Cable & Wire Company.
Mr. Hunter's early technical training
was acquired at tli.e Western University of Pennsylvania. While there
he gave special attention to electrochemical problems and especially
those bearing on the manipulation of organic substances.
For seven years

bc^-.t

man.

Jr., at

Mr. Geary

l.as

number of friends in the electrical field, all of whom wish him
After two or three weeks' travel in the
long life and much happiness.
a large

and

Mr.

South.

Geary

-Mrs.

will

return

Fostoria.

to

where

they

will

reside.

secretary of the Mobile Light & Railway Comhas resigned to accept a position in Leavenworth,
Kan. The employes of the different departments on Jan. 16 presented
Mr. Chase with a solid silver service, consisting of five pieces in a handsome case. Mr. Z. P. Watson has been elected to succeed Mr. Chase.
Mr. C. T. N. White-Spunner, who has been with the Mobile Railway &
Light Company in different capacities for several years, has been elected

MR.

C.

\V.

CHASE,

Mobile, Ala.,

pany.

treasurer.

MR. ALBERT

FOSTER,

\V.

who

Chicago,

of

represented

Westing-

Manufacturing Company's interests in Brazil, S. A. for
the past four years, is now electrical and mechanical engineer with the
Florida and East Coast Hotel Company, commonly known as the H. M.
Mr. FlagFlagler interest, and including railroad and steamship lines.
ocean railroad
ler's latest scheme is being realized in the building of an
house Electric

When finished
from Miami to Key West, Fla.
of the present day feats of railroad building.

it

promises to be one

L. NAPTHALY, chief engineer of maintenance and
MR.
California
operation of the San Francisco Gas & F-lectric Company and the
Gas & Electric Corporation, has resigned his position with those corporaof San Frantions to accept a position with the Fleischhacker interests
On the first of March Mr. N'jpthaly will become manager of the
cisco.
Truckec River General Electric Company and the American River Elec-

SAMUEL

Company, both interests being controlled by the Flcischhackers. It
of the
probable, also, that Mr. Napthaly will have the management
new City Electric Company, recently incorporated in San Francisco.
tric

is

THEODORE P. SHONTS of the Panama Canal Commission is
become the president of the Intcrborough-Mctropolilan Company, succeeding August Belmont, who is to be chairman of the Hoard of DirecIntcrborough Rapid
tors of both the Inlerboroiigh- Metropolitan and the
MR.

to

Transit Company. John B. McDonald has been elected vice-president of
Mr. E. P. Bryan, now vice-president
the Intcrborough-Metropolitan.
Mr. Shonts
of the Intcrborough Rapid Transit, is to be its president.
Presidid not accept the offer until the matter had been taken up with
dent Roosevelt, who gave hi> consent to the release of Mr. Shonts from
Mr. Shonts will not give his entire
the Pan.-ima Canal Commission.
attention

date he

the duties of his

to

retire

will

from

his

new

office

present

after March 4. on which
The announcement is made

until

office.

Mr. McDonald is to have general supervision
it vicc-pre»ident
nf the construction of any new subways built by the company.
that

DR. CHARLES E. WOLCUTT, director of the Geological Survey,
Board
hat been elected secretary of Ihc Smithsonian Institution by the
Dr.
of Regents at their annual mceiing and ii now il» executive head.
Walcott it a geologist and p.-iliontologi»t of recognize^ distinction, and
lhi»
ha< won for himself a reputation among the scientists, not only "f
country, but olio of Europe. The degree of I,.L. 1). ha» been conferred
1^..,
I.,
Uimillon College, the University of Chicago, and Johns
Ke has been Director of the Geological Survey
;!
iiy.
He is
-•irrtary of the Carnegie Institution since 1903.
tnember 01 the National Academy of Scicncra and of the American
A<iorttiM'.n fir ih<- A'lvanccinenl of Science, and i» the author of imHaving (ervrd as AMislanl Secretary of Ihc
work with which he is
will enter upon
l.c
.

salary nt bis nrw position l» %7,oot> a year,
Dr. Wnlthe Director of Ihc Geological Siirve/'i« $6,000.
,...f., 57 yean old and long has been a re»idcnl of Washington.
,i;;iii.ii

I

he

!

,.,.,

.-

HON.
r.

POKTER hoi wrillen a mort inlereiting volume on "The
Municipal Ownrmhlp." published by the Crnlury Coinpnnv.
in that municipal ownerihlp. or municipal trading, '" it I"
drsirahlr rlemmt in Slate and local govrrnmrnl,

R. P.

1

I

•.t
and t'l society, that it is financially unsonnil,
n of specific public undertakings lupporla the gen-

..rgumnit.
I'.i.t.in.

HARTWELL.

HUNTER

H.

S;

He

outlines (he history of municipal ownership in Great
leetii to him serious aspects of Ihe municipal

and Mlt forth whni

Hunter was electrical engineer for the Alleghany County Light
Company, of Pittsburg. Later he formed a partnership with Professor
Koch of the department of chemistry at the Western University of
Pennsylvania for the manufacture of certain chemical specialties, in
which firm he still retains an interest. He was later engineer of ways
for the Pittsburg & Allegheny Telephone Company during the construction and equipment of this plant, and was one of those instrumental
Mr.

securing its franchise. Following this, he purchased an interest in
National Cable & Wire Company, of which he was elected viceAs vice president of the new Detroit Insulated Wire Compresident.
Mr. Arthur Hartwell. well
pany he will have charge of manufacture.
known to the electrical trade as formerly sales manager of the Westinghouse Electric & Manufacturing Company, is secretary and treasurer
of the Detroit Insulated Wire Company, which has recently erected a
factory at Detroit. Mr. Hartwell gradu.^ted from Ohio State University
in mechanical engineering after which he soon entered the employ of
the Wcstinghousc Kk-ctric & Manufacturing Company with which he
remained for about 15 years, passing through nearly every deparlnient
in

the

He had much to do with the
long distance transmission work for which tlie Westinghouse Company furnished apparatus in 1890.
In 1895 he was made manager of
the Pittsburg sales office of the company and in 1S99 was transferred
to a similar position in charge of the Chicago office.
In igoi he was
of the factory except the drawing room.
first

made head of

During his admincompany.
was reorganized into the present divisions
of railway and light, detail and supply, and industrial and power, each
division having a separate manager as an active assistant to (he sales
manager.
In 1904 he acquired an interest in the Sterling Varnish Company, at Pittsburg, and became its general manager.
As a salesman and
sales manager he has always held the theory that the jobbers of electrical
supplies perform an important, indispensable function for (he
manufacturer and that (hey are entitled to a liberal margin of profit and
protection, a principle which was difTicnU to establish in the early days.
the sales department of the

istration the sales organization

^etfi9s

of ihe Trade.

TH'K GK.N'KKAl, I-XICCTKU

COMI'ANV

hiii«

decided to make cxtcn-

A new, three-story
on the corner of Calhoun and Clifton Streets
and equipped with new machinery for making incandescent In^nps.
nivc

enlargement of

I'nilding

will

be

its

plant

in

Fort

Wayne,

Ind.

erected

OIL ENGINKS.— The

commlsnion appointed by the French Governpetroleum rngines for ihc French navy, han completed
\\% \v%\% on variuuR engincfi nnd has recommended (he Mirtz & Weiss
vytteiM, and purch.iwefl the 33 lip <>f marine oil engine of this m.ike
which wai under tent.

ment

to look into

CRANK COMPANV,

now had

new

steel foundry in full
and fittinRS will be n
()tr
fnelliiien nrr
such that prompt nni)i in the filling
This nddilinn to the company's
of orders for thr%e goodii \% n«<iurrd.
varied nctivltEet Is simply another proof of Its cflforls to keep abreant
if not, indeed, a
little nheiid-of the limes.

rnnninK order.
pcclalty, nnd

In

thin

ChicoKO.

department

»trel

ilH

vnlvr«

Februarv
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NEW WESCO

FACTORY. The announcement ot" the new factory
building of the Wesco Supply Company, St. Louis and Ft. Worth, Tex.,
exemplifies the enterprise which has characterized this electrical supply
Among the articles of recognized merit
house ever since its inception.

complete

instruments in

285

its

own

The strict adherence to the
Wesco telephones has resulted in

factory.

policy of quality in the production of

for this company are the Wesco desk and
soldering specialties, the Red Shield and Wesco dry
batteries and Hercules pliers.
A few years ago, the company began assembling its own telephones in order to insure perfect uniformity, and

such rapid growth in the demand for its product that it has become
necessary to provide larger quarters and better facilities to meet this
demand. A large five-story brick building at the corner of 8th Street
and Clark Avenue, St. Louis, was therefore recently secured and has
been equipped throughout with the latest machinery for the manufacture
In addiof a complete line of telephone instruments and accessories.

has since added the latest machinery tools and dies for the manufacture
of parts until within the last year, it has been manufacturing practically

knife

manufactured
fans,

ceiling

especially

tape,

DIRECTORY OF ELECTRICAL ASSOCIATIONS, SOCIETIES, ETC.
^Published

first

issue of each month.)

American Electro-Therapeutic Association.
Skinner,

New Haven,

Electrochemical

AiiERiCAN

Dr.

Secretary,

C.

E.

Sadtler,

59

Conn.
Societv.

Secretary,

S.

S.

S. 10th St., Philadelphia.

American Institute of Electrical Engineers. Secretary, Ralph W.
Pope, 95 Liberty St., New York. Meetings, fourth Friday of each month.
American Railway, Mechanical & Electrical Association. Secretary, Walter Mower, 12 Woodward Avenue, Detroit, Mich.
American Society of Mechanical Engineers. Secretary, Calvin W.
Rice, 12 West 31st St., New York.
Spring meeting, Indianapolis, Ind.,
May, 1907.
American Society of Municipal Improvements. Secretary, G. W.
Municipal

Tillson,

Brooklyn, X.
September, 1907.

Building,

Wednesday.

third

Mich.,

Y.

Street & Interurban Railway
Swenson, 60 Wall St., New York.

American
B. V.

OF

Associ.ATiON

New

R. Stetson,

Next meeting Detroit,
Association.

Secretary,

Secretary,

George

Association of Railway Telf.graph Superintendents. Secretary, P.
Wis. Next meeting, Atlantic City. N. T., June

W. Drew, Milwaukee,
1907-

Independent Telephone Association.

California

International Association of Municipal Electricians. Secretary,
Frank P. Foster, Corning, N. Y. Next meeting, Norfolk, Va.
lowA Electrical Association. Secretary, L. B. Spinney, Iowa State
College. Ames, la. Next meeting, Clinton, la., April, 1907.
Iowa Independent Telephone Association. Secretary, C. C. Deering, Boone, la.
Next meeting, Sioux City, la., March 12-14, 1907.
Iowa Street and Interurban Association, Secretary, L. D. Mathes,
Dubuque, la. Next meeting, Clinton, la.. May, 1907.
Kansas Gas, Water & Electric Light .\ssociation. Secretary, James
Next meeting, Topeka, Kan., October
U. Nicholson, Newton, Kan.
16,

Secretary, T.

Secretary,

P.

T,

S.

Young, Toronto

Ont.

Colorado Electric Light, Power & Railway Associ.\tion. Secre
John F. Dostal, 405 17th St., Denver, Col. Next meeting, Sep

tary,

tember, 1907.

Connecticut State Street Railway Association.
Poole,

Secretary,

E.

W.

Bridgeport, Conn.

Electric Club of Cleveland.
Cleveland,

Building,

field

Secretary, Geo. L. Crosby,

1200 Scho

Ohio.

Electrical Contractors' Association of New York State. Secretary
John P. Faure, 77 Water St., Ossining. N. Y.
Electrical Contractors' Association of State of Missouri.
Chas. J. Sutter, 1220 Pine St., St. Louis. Mo.

Secre

tary,

Salesmen's

Electrical
Erich,

Monadnock

401

Association.
Chicago.

Secretary-Treasurer,

Geo.

H

January, 1907.

Electrical Trades Association of Chicago.

Secretary,

Frederic

P

La Salle, III.
Illuminating Engineering Society. Secretary, Dr. Arthur H.
4

Irving

eact.

Place,

New

York.

Meetings

in

New

York, second

month.

tary, E.

W.

Indiana

Landgrebe. Iluntingburg. Ind.
Electric Railway Association.

Indianapolis,

Ind.

Imdiana.

Secre-

Secretary, P. H. White,
Monthly meetinRs, second Tuesday of each month.

W,

C.

L.

Eglin,

National Electrical Contractors' Association of the United States.
W. H. Morton, 94 Genesee Street, Utica, N. Y. Next meeting. New York City, July 17, 18 and 19, 1907,
National Electrical Trades Associ.ation. Secretary, Fred P. \'ose,
1343 Marquette Building, Chicago. Next annual meeting, Chicago, second Thursday in June, 1907.
National-Interstate Telephone Association. Secretary, A. L. Tetu,
Nashville, Tenn.

New England
Tupper, 84 State
each month.

Electrical Trades Association, Secretary, Alton F.
Boston, Mass. Directors meet first Wednesday of

St.,

New England

Street Railway Club. Secretary, John J. Lane. 12
Meets last Thursday of each month.
New York Electrical Society. Secretary, G. H. Guy, 114 Liberty
Street, New York.
New York State Independent Telephone Association. Secretary,
R. M. Eaton, Niagara Falls, N. Y. Next meeting, Syracuse, N. Y., June,
Pearl

St.,

Boston, Mass.

1907.

Northwestern Electrical Association. Secretary, Roger N. Kimball.
Kenosha. Wis. Next meeting, Milwaukee, January, 1908.
Ohio Electric Light Association, Secretary, D. L. Gaskill, Greenville, O.
Next meeting. Toledo, Aug. 20-22, 1907.
Ohio Independent Telephone Association. Secretary. Ralph Reamer,
Portsmouth, O. Next meeting, Columbus, O., last Thursday in April.
1907.

Ohio Society of Mechanical, Electrical and Steam Engineers.

W.

Sec-

104 Canal St., Cleveland, O.
Ohio Street Railway Association. Secretary, Chas. Currie, Akron, O.
Oi.d Time Telegraphers and Historical Association. Secretary, John
Brant, 195 Broadway, New York. Next meeting, Niagara Falls, N. Y..
F.

Ballard,

1907.

Pacific Coast Electrical Transmission .Association.
G. Reed, Portland, Ore.

Secretary, Sam-

uel

Pennsylvania State Independent Telephone Association. Secretary,
IL E. Bradley, 136 South Second Street, Philadelphia, Pa.
Pennsylvania State Street Railway Association. Secretary, Charles
n. Smith, Lebanon, Pa.
Pikes Peak Polytechnic Society. Secretary, fl. A. Sawyer, Colorado.
Springs, Col. .Meetings second Saturday of each month.
Public Utilities Association of Indiana. Secretary. J. A. Shuuk.
rem, Ind. Regular meetings second Thursday in May and December.
Underwriters* National Electric Association. Secretary, Electrical
Committee, C. M, Goddard, 55 Kilby Street, Boston, Mass. Next meeting, March, 1907.

Vermont and
tion.

New Hampshire Independent Telephone

Secretary, G.

W.

BuzzcU,

St.

Vermont Electrical Association.

Associa-

Johnsbury. Vt.
Secretary. C. C. Wells. Middlcbury,

Vermont.

Western Society of Engineers.

Indkplndent Tf.lephone Association of Southern

Secretary,

Secretary,

Elliot,

Friday of

James
October

in

Philadelphia, Pa.

Chicago,

Electrical Trades Association of Philadelphia. Secretary, E. A
Symmcs, 810 Drcxel Building, Philadelphia, Pa. Meetings, second and
fourth Thursdays each month.
Electrical Trades Association of the Pacific Coast. Secretary.
Albert H. Elliot, Claus Spreckels Building, San Francisco, Cal. Monthly
meetings, San Francisco, first Thursday of each month.
Electrical Trades Society of New York (Member National Electrical
Trades Association). Secretary, Franz Ncilson, 80 Wall Street, New
York. Board of Directors meets second Friday of each month.
EupiRE State Gas and Electrical Association. Secretary, R. A.
Davidson, 58 William St.. New York. Next meeting. November, 1907.
Engine Builders' A-ssociation of the United States. Secretary,
J. I. Lylc, 39 Cortlandt St., New York.
Illinois State Electrical Association.
Secretary, H. E. Chubbuck,

Secretary,

Massachusetts Street Railway Association.
Secretary, Charles S.
Meets second Wednesday of each
70 Kilby St., Boston, Mass.
month, except July and August.
Michigan Electric Association. Secretary. A. C. Marshall. Port
Huron. Mich.
Missouri Independent Telephone Association. Secretary, Houck McHenry, Jefferson City, Mo.
National Arm, Pin & Bracket Association. Secretary, J. B. Magers,

retary,

Electrical Trades Association of Canada. Secretary, Wm. R. Stavely,
Roy.il Insurance Building, Montreal, Can.
Next annual meeting, Mon
treal, January 14, 1907.
Vose, Marquette Building.

Associ.\tion.

Regular meeting, second Tuesday

Clarli,

Next annual meeting, Chicago,

Block,

1907.

Kentucky Independent Telephone
Maret, Mount Vernon, Ky.
each year.

Whitlier, Spencer, Csl.

Canadian Electrical Associ.\tion.

a portion of the factory is being equipped for the manufacture of
switches, panel ooards, cut-out cabinets and switchboards.

Madison, Ind.
National Electric Light Association.

Edison ILLUMINATING COMPANIES.
Bedford, Mass.

Association of Electric Lighting Engineers of New England. SecAnnual
retary, Welles E. Holmes, 308 W'ashington St., Xewton, Mass.
meetings held in Boston, third Wednesday in March.

19,

tion,

Section, formerly Chicago
W.nrdcr,
Monadnock
1737
Itlock, Chicago. Regular meetings, first Wednesday of each month, except
January. July and August. Annual meeting, first Tuesday after Jan.
Electrical

I.

cacii

Association.

vcar.

Secretary,

Electrical

J.

H.

A
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UNITED STATES PATENTS ISSUED JAN.

22,

XLIX, No.

5-

of Electrical Patents.
HOISTING APPARATUS;

Charles \V. Hunt, New York, N.
1906. Diagram of circuits for motor-driven
motor may be slowed down and stopped and the
brake applied and the motor also reversed by movement of a single

841.870.

1907.

Stockbridge. Pat. Attys., 140 Nassau St., N.Y.]
841,700. ELECTRIC BRAKE; Frank C. Newell, Wilkinsburg. Pa. App.
Details of construction of a running controller
filed May 3, igoo.
having a single shaft with a switch ana resistance controlling device thereon, and means whereby the switch and controlling devices may be moved together, or the resistance device may be moved
independently of ihe switch, by rotation ol the shaft.
841.719. ELECTRIC BRAKE; Frank C. Newell. Wilkinsburg, and Edward H. Dewscn. Edgewood Park, Pa. App. filed Apr. 11, 1904.
The motors are adapted to
Relates to modifications of the above.
be connected up as generators jn a local brake circuit. Provides
whereby the current
connections
circuit
controller
and
breaking
a
in the brake circuit may be controlled.
ELECTROLYTIC APPARATUS; John H. Ryan, Portland,
841.720.
Oreg. App. filed Mar. i, 1906. An electrolytic apparatus comprising
a trough adapted for conveying a stream of electrolyte, electrodes
therein connected electrically in multiple, and means operating simultaneously on a plurality of said electrodes to adjust their positions,
substantially as described.
OF ALKALI METALS; George O. Seward
841,724.
and Franz Von Kugelgen. Holcombs Rock, Va. App. filed Apr. 23,
1906. The production of an alkali metal by the electrolysis of the
chloride of the alkali metal sought, with the addition of fluoride of
the same metal and chloride of an earth-alkali metal.

[Conducted by Rosenbaum

Vol.

&

Y. App.

July 24,

filed

hoists in which the

controller

arm.

ROTARY CURRENT-MOTORS CONNECTED

841,874

SYSTEM; Coloman

de

Kando,

Budapest,

IN

CASCADE

Austria-Hungary.

App.

Oct. 14, 1903. In a system of electric traction a plurality of
rotary current-motors with their rotors en the same driving axle,
and a single set of collector-rings located outside the motors, to
which rings the windings of both motors are connected, and connections leading through one of the motors to said collector-rings.
filed

CABLE-HOLDING CLIP; Augustus Andrews, Gulfport, Miss.
filed Nov. 3.
1906.
A clamping-plate designed to embrace a

841,914.

App.

and bent

cable

form

to

a shell, lugs projecting

from one end of the

PRODUCTION

ALARM

GAGE; George A. Wall, Providence, R. I., and John
The usual
Brookline, Mass. App. filed Feb. 17,, 1904gear of a pressure gage which meshes with the pinion carrying the
usual pointer, has a cam ihereon which makes contact with a spring
to close an alarm circuit.

841,743.

H7 Derby,

TELEPHONE TRUNKIXG CIRCUITS; Harry G. Webster,
111.
App. filed July 3, 1902. Details of circuits for a
trunking exchange including the usual signaling and busy test cir-

841,747.
Chicago,

_

cuits.

ILLUMINATING APPARATUS; Norman

841,765.

App.

Cal.

f;clcs,

Aug.

filed

bars which

ongitudinal

24,

1904.

may be made

D. Bishop, Los Antubular frame contains
the circuit connections of a

A

842,082.

and adapted

plate

of the plate, and

to

— Circuit

Closer.

engage over the ends of the flattened portions

means

for holding said lugs in locking relation.

841,975. ELECTRICALLY OPERATED HAMMER; Ronald P. Irving.
App. filed May 21, 1906.
A toy hammer having a
Quincy, Mass.
coil with a plunger therein which impels a switch lever into
opening relation at the conclusion of its forward movement.
TELEPHONE SWTTCH-HOOK; Ray H. Manson. Elyria. O.
841.993.
App. filed Dec. 2, 1905. A telephone switch-hook stamped from a
single integral sheet of metal and having prongs and a shank, said
prongs and shank being folded along their length to make the device of double thickness, and a pivoted connection at the end.

magnet

circuit

RECEPTACLE KOK INCANDESCENT ELECTRIC LAMPS;

842.020.

Bert E. Salisbury, Syracuse. N. Y. App. filed Aug. 16. 1905.
A
porcelain receptacle adapted to be assembled on a sheet-iron support
for electric signs, etc.
The metallic clips for the terminals arc inserted from the back and are aftcrwaras covered up by insulating
cement after the circuit wires are in place.

CIRCUIT-CLOSER; Ernest S. Clayton, Newark. N. J. App.
Dec, 16, 1905. A high-water alarm consisting of a float sup*
ported by a spiral spring.
In case of high water the float move*
into such a position that a metallic ball closes the circuit between
two contact points.

842,082.

filed.

842,099.

ELECTRIC MELTING OR REDUCING FURNACE;

Gilbert

Landis, Carlisle, Pa. App, filed Sept. 21, 1904. An electric furnace having a carbon lining comprising inner and outer portions, the
inner portions having a plugged tapping-opening and the outer portion having a projectini; tappmg-spout. substantially as described.
C.

MULTIPLE

842,110.
CIRCUIT PANEL; Henry T. Pnistc. Philadelphia. Pa.
App. filed Apr. 13, 1906. Has a plurality of sections of
insulating material and a plurality of metallic connections with fuse

841,743.

— Alarm

Gage.

plurality of incindcBccnt lamps within the frame.
is provided to keep the apparatus cool.

841,767.
1905.

SIGNAL; Edward

mechanical tappet
to compress air
temaDhorc liRnal to danger.
Irical

air circulation

Condon, Dixon,

J.

A

pa^ainfc

An

car

111.
App. filed Nov. 13,
alonjiftidc the track _ is imprlled by a
in a pint on, and this air actnat<'B the
The semaphore in released by an clcc*

trip.

TELEPHONE TRUNKING

SYSTEM; William W. Dean. Chi841.769.
cagn. III. App, filed Feb. 6. 1903. In a telephone trunking system,
the comtiituitton with a Irslinff outfit :it the incoming end. a relay to
control f h" ronncction of !iai»l outfit with said cn<l of the trunk.
Ill
'tf'l said rrl.ijr from' the outgoing end of the trunk
'-allrrl RubscnbT's line, and means to initinlly energize
fli
Km
caHing the wafitcd subscriber, substantial y as dc-

842,154.— Telegraph Transmitter.
plug sockets, each socket having one terininnl engaging one of said
mctillic connections and a second terminal fur the attachment of a
ct)nductar.

I

•cri'.'-']

«4> ,8ao.
C.

F.rKCTRIC ARC LAMP; Hraxton
KLf
Ai.|.

f>\'

havini
cal

Washington. D.
] '^riii, 6, 1905.
Drtaili of construction of an arc lamp
"i.ignrt opfratlvr plungers which engage mcchani'in

cl.,'

Kl
B4I ,844.
caso. III.
lock ha. a
be lurf"-'

Scott.

the carbon.

ATED LOCKING SWrKM;

John Hcrnrt. Chlhtrd l*eb, 10. 1905. An ordinary Yale conitii nation
switch arm lonnrctrd thereto *n that the latter cannot
-... i,y ^]^f. insertion of an appropriate key in Ihr lock.

:\pt>.

—

I.RMAL PROTECTOR; Irank II.
1906.
16,
A Iherrnal element

841
•^.1?;

L.

',1

Cook, Chicago.

consists of^ a
rlrclrnplatrd at the ends so as to be
capable of hnnit soldered to spring blades connrcled Jn the circuit to

piece

01

^i-r.

K*^ 'I'l.if'

which

in

be KroVrn

84 1, f^;
t

w
red Imhi circuit.

842,123.

III
}i

F.

or

orm

Drerr, Coulters. Pa.
App.
bearer is flisplnceil by the
into a position to close a

George

IT.

Stout,

A

Aiip. i.i. igo^.
cell comprisinK a casing
series of ^lots or grooves on opposite sides,
a lerics of elcnicnis received in said slots to form one electrode, and
a plate arranged in the bottom of the cell lo form the other electrode.
.-i

84J.!i.(.

SPACE TELEGRAPHY;
Nov.

Sewall Cnbot.

Brnnklinc.

Mass.

App.

In a space-telegraph system, a trnnsniilting system, n receiving svstcm. an elcvnt<'d condurtor. n sending-kcy. a
high polrnlini swilcn construct id and nr ranged to alternately connect said elevated conductor to Siiid tran^unilling and receiving syitrms, s;ii<l switch crttnprising nieaiis for niiginrnting the gap in the
circuit bryonri nu air-Kap fort::rd between two contacts, and means
conlrnlled by siiid sending key for operating said switch.
filed

2<,

1905.

TELEGRAPH

Iloincc
Martin.
New
T U NSMIirKR;
G,
Krlnlrs to details nf a
Vork, N. \.
App. filed Apr. 16, i<j»nf».
telroraph key in which dots ure continuously produced ns long as
the l(cy is in one position, and dashes as long as it is in the alternate
position of its throw.

H^a.iM

"

CONTAINING CELL FOR H.ATTERIES;

Chlc.'igo
III.
App, filed
or cell proper, having
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McGraw

New

The

relative merits of three-phase transformers versus

groups

cf three single-phase transformers, in the transmission and dis-

York.

form

tribution of power,
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a three-phase transformer
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who

apparatus

if

all

all

is

a blissful

ready for being brandished by

Until very recently

believed, as a cardinal element of doctrine, that the three-

phase system was more economical and
phase system, both
tions.

were

system

seek to introduce single-phase railway sys-

tems, as opposed to three-phase systems.

we

the

Here

single-phase.

Some

in line

electrical

efficient

conductors and

men

in

than the single-

generator propor-

are reported to have recited this

creed every morning before commencing the day's work.

was

in the

That

days when there was no large single-phase motor

^

available.

mg

in

Now we

copper for

are told unblushingly by
line conductors, alleged

some

that the sav-

for the three-phase

system, was a fond idea vainly invented, and that the alleged'
superiority of the three-phase generator over the single-phase

generator

is fictitious

and

insignificant.

_

!•

!

M

!

The

article,

moreover, points out that although a pair of open-

delta-connected transformers, joined to two sides uf a three-

phase system, are commonly used for operating small three-phase

motors
a

in

order to save the e.xpense of a third transformer and

complete delta group; yet better results arc generally capable

of being obtained by tee-connecting the same
Strictly speaking, this

the primary of

means bringing

two transformers.

a middle tap out

from

one of the two transformers, and also reducing

the turns and voltage of the other transformer by 13.4 per cent.
Even, however, with two fuIl-voItage transformers, improve-

ment

is

claimed for the tee over the open delta connection.
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The

furnishes a convenient approximate rule for de-

article

termining the weight of and also the power waste

This rule may be expressed

former for any given rated output.
one

in various ways, but

as the 0.75 or

-)4

r:ation, with the

and waste increase

that the weight

is

to a first approxi-

power of the rated output,

understanding that no rigid rule can be ex-

number of

pected to apply to a large

and makes

different types

For example,

of transformer through a wide range of sizes.

average weight of a i-kw transformer

v.e take the
!b.

in a trans-

if

X

640

80, or

The

lb.

the full-load current density in the copper windings of trans-

formers

approach

to

tends

working magnetic density
proach a

value

like

same

the

value,

and

the

that

the iron cores also tends to ap-

in

in all sizes of core, the

waste of power at a

given percentage of load tends to follow the weight of transformers;- so that, to a

approximation, in transformers of

first

eqvially

good manufacture, the

course,

if

total

waste

Of

as the weight.

is

the flux densit)' or current density in transformers

were forced upwards

could

in the larger sizes, this proposition

In

laboratories.

Great

in

Britain.

neering Standards Committee has issued standardization speci-

carbon filament incandescent lamps.

The standards

Both

specify both 8-h.cp lamps and i6-h.cp lamps.

are divided into iio-volt and 220-volt varieties.

8's

and

i6's

The standard

3^

800-hour, lio-volt, i6-cp lamp has a specific consumption of
watts per candle, while the standard 800-hour,

lamp has a

consumption of

specific

must be remembered
British specifications

3^

no- volt, 8-cp

watts per candle.

While

pentanc lamp, and, according to the determinations of the Reichsanstalt,

is

i.i hefner;

whereas the old British candle prior

French Testing Laboratories have even recently published

1

excessive

is

results

down

to

retained,

which

is

thus, perhaps, 5 per cent brighter

than the standard candle-power of the

The new standard

new

British specifications.

but which

furnish free renewals,

some way

their lines that there

company

company

One

A

control

of the kind

company

the expense

virtual

from

lamps at

than cost to prevent

less

cheap low-efficiency lamps to

selling

worked

plan which has been

one Western

in

seems to control the situation even better than

city

no expense
question

the

to

the

in

plan sometimes adopted has been for

to sell eflicient

storekeepers

not

like

compromise schemes which

interest in

is

station

of lamps used without entailing on the

local

would

nevertheless

the kind of lamps which are placed on

to control

give the central

poor lamps and

to

many companies which do

so

central

and

this

In the

furnished

never

has

station

central

company.

station

city

at
in

lamp

free

renewals, but at one time was seriously considering doing so.

The

supply

local

who had been

dealers

lamps were

selling

fearful lest the central station should inaugurate a free renewal

company was,

these supply dealers that

provided

policy

only

dealers

readily

station

company

would

efficiency

and

pared with the regular free renewal plan

some

leave

likely to

the

com-

that customers are

empty

renewals were

if

the

that

result

of this plan as
is

of their sockets

erable period's of time than

sell

This the

without having the expense

lines

its

agree to

has control of the lamps

The only disadvantages

of free renewals.

all

quality.

with

to,

practically

go on

to

dealers

assented

supply

free renewal

would not adopt the

it

lamps of a specified

which are sold

therefore, in a position to say to

supply

the

central

more

The

and cut them out of a certain amount of business.

policy

for consid-

free.

British 220-volt lamps are allowed about 20

per cent more co,nsiimption than the lamps of correspondini;

randlc-powcr for

from customers as

are

there

bills,

to

In this country the old British standard candle-

.07 hefner.

power

is

unit.

the one most conducive to good lighting service and least likely
to give rise to complaints

The

the Vcrnon-Harcourt used to be brighter, or 1.14 hefner.

which show that the new British standard candle

common

lamp renewals has been

the policy of furnishing free

central station

terms of the Vcrnon-Harcourt lo-cp

in

all

generally accepted by the larger companies of the country as

It

that the candle-power referred to in the
is

lamps of

incandescent

the

Control of Lamp Renewals.

customers.

.Announcement has recently been made that the British Engi-

fications for

a fresh set of

reference lamps in these

danger of departing sensibly from an international

the

Lamps

Incandescent

manner

this

the

kept in each

copies

countries might be calibrated, say, in hefners, without

(.ivilized

of free renewals.

of

made between

determinations might be

of secondary

made from

be

then

Every few years

national physical laboratory.

not hold.

The Standardization

number

large

could

l.rimary standards of the committee and

also points out that since

article

lamps

incandescent

6.

say, 80

as,

then the weight of a i6-kw transformer would be roughly

;

l6Ji

A

with reference to that standard.
st.nndard

XLIX. No.

Vol.

no

volls.

The mean

horizontal candlc-jiowcr

What

Growth

Is a Fair
Business

of Central Station

.'

IS

always to be measured with the lamp rotating about a ver-

tical

The

axis at aoo r.p.m.

ratio of

horizontal candle-power, or the
is

not to be less than 0.8.

mean

mean

spherical to

At

mean

spherical reduction factor

This would tend to rule out some

h

«,laiidard sot

normal randlc-power
lamps and

at

The

rather low.
is

set at

It will

useful

life

80 per cent of

400 hours for the hixhcr efficiency

a

and
out

fair

increase in

of

rale

"How much would
some

We now
f'i

have to recognize the pentanc lamp candle-power

I'^gland, the ciirccl of France, the hefner of

Germany

the old parliamentary candle-power of the United
\tould

Mem

desirable

of standards and for

to

all

same working standard

States,

It

suppress unnecessary reduplications

civilized countries to use

of light.

one and

This might be done by

erence to any one accepted primary standard by having an
ternational

an<l

committee calibrate seasoned

incandescent

flic

refin-

lamps

no

is

with but

cities

increase fully equal to

the

lli.il

efforts have been made.

been

common

it

is

for a

tlie

central

station

some

number

amount

to with-

that

llio

show an

where very strenuous

of the
.^o

"What

business?"

solicitation will

in oilirr cities

In

companies,

question,

whatever

doubt

little

Middle West ainuial increases of

cities there

station

central

the natural increase

There

solicitation?"

business in

800 hours for (he tower cflicicncy lampv.

many

output by

managers arc naturally asking themselves

be noted that the
to

year which has been marked by active

close of a

efforts to increase

is

lamps of large end-on candle-power.

the

larger cities of thi

per cent and over have

of years past^

In

most of these

has been considerable effort to get new business, so

difficult

to say

what the increase would have been with-

out any new business campaign.

well-known company
load and output

is

in

The

contract agent of one

which the annual increase both

in

peak

about 3$ per cent, counts the natural increase

February
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There are so many factors entering into

as about 10 per cent.

the natural increase that

impossible to lay

is

it

even assuming a uniform prosperity

growing

are

cities

wealth

in

would be wise not
rate of increase

some

others,

growing

are

and some have more

population,

in

Central station managers

gas companies than others.

active

new

than

faster

than

faster

over the

all

down any rule
country. Some

attempt to determine what the natural

to

would be

without any

in their respective cities

Too many have

business campaign.

that

figure already.

Such figures may be very interesting from an academic standpoint, but are of little practical value,

An

and the amount of time

make them

spent in their determining will

entirely too costly.

active campaign with solicitation and advertising

more

much

is

to the point.

The Colors
With

advent of illuminants of very high efficiency

the

itself,

always providing that the light

When

incandescent lamps reach the efficiency obtained by

the Nernst glower, tantalum,

These modern lamps

are, of course, a great

and Mr. E.

a paper

B. Tuttle before the

Engineers upon the above

wave of current
the

was read by Dr. Frederick Bedell

ful

whether even the best of them

the

finest

— in

harmonic

the absence

from 19

to a strength of

coil,

showed that

the authors

which

could

sine

accompany

of higher harmonics

—

that

limited

is

to 33 per cent of the fundamental,

according to the phase displacement between the fundamental

By

and the harmonic.

associating such triple-frequency har-

monics with a fundamental current wave, various 3C

Even

loops were determined and compared.

now

the paper has

Dr. Steinmetz shows

is

it

in

He

This

friction."

complexity

of

sight of,

Still

more extraordinary would be

motor

which
is

it is

When,

important.

for example, an induction

operated at stand-still, like an ordinary transformer,

there will be loss of

power

in the rotor core,

window, which

with sky light

friction,

which accompanies the hysteresis or lagging

will be supplied

by the alternating-current

ordinates,

in those circuits,

display

will

the

when

usual

will be

molecular magnetic

3C

however,

There

is

If,

tion in the stator

is

no longer

The

themselves

showed

of this test

tried in

performing the necessary sorting

nomenon

of

hysteresis

power

no longer a

enclosed arc was, through error on the side of the blue, equally

and by

far the

best

results

an arc lamp with relatively large amperage.
to be necessary to

may

in

iron,

cycle of 3C (B varia-

by virtue of which magnetic

changes are automatically retarded and opposed by intermolecular magnetic frictions, the loss of

more
as a

strictly

loss

described

as

power occurring

molecular

magnetic

in

iron

friction,

is

than

due to hysteresis, or lagging of magnetism behind

txciting current.

were secured with

Even

in the arc

push the current density

be done either by using very powerful aiCS

it

in the arc

This

order to obtain a light of first-c'ass color.

and large amp-

erage, or by using a comparatively small carbon with moderate

Some

little

arc lamps are

as 5

mm.

now on

the market using carbons

diameter, and with this

practicable to .obtain an arc of moderate

A

larger carbon

It

will

worked

that of

is,

of course,

power and good

with larger current attains the same

even of considerably higher efficiency than any

arc

it

color.
result.

be interesting to observe whether an incandescent lamp

a cycle of hysteresis or lagging

proper to speak of the generic phe-

in

results

as nea*-

discriminating between closely allied shades, and the ordinary

Of

with arc lamps.
is

The
when

white as the Nernst lamp, failed to give the necessary power of

be able to give a color effect practically

it

a very striking

in

that incandescent lamps, even

behind, but a cycle of advance, or leading ahead.

While, therefore,

felt

of shades under several forms of artificial lights.

po\.'er

negative hysteresis loop of current, but on the contrary a re-

versed loop of leading magnetism.

shows that even these comparatively

may make

ments were recently

seemed

(B loop.

friction, but the

supplied by the driving engine.

normal white.

covering a very wide range of slightly differing shades, experi-'

of as
to

to call

instance, in a certain factory producing colored articles

For

current.

due

might

circuits

an induction generator, there will be a similar loss of

in the rotor

it

consequence whether a

little

from what one might be pleased

Experience,

however, the rotor be driven above synchronism by power, as
in

As compared

given illuminant varied slightly in the direction of yellow or of

field.

plotted to suitable co-

hysteresis

illuminant, ex-

artificial

In this general uncertainty

seem a matter of comparatively

very high

and the currents

see a

incandescent lamps, even including the tung-

look yellow.

sten light,

due to molecular

behind of the magnetism of the core behind the rotating

This power

any

far bluer than

is

all

unsuccessful,

magnetic

degree.

last

the result could one

cept possibly an enclosed arc of low amperage.

and

though often of no practical importance, occasionally cases may
arise in

ap-

third pile of similar fabrics illuminated by the light of a north

the discussion

distinction often lost

a

it

set-

(B hystere-

also illumines clearly the essential differ-

is

one could see a

If

discussion on

ence between "hysteretic losses of power" and "molecular magnetic

orange when

to

sun the contrast would be startling to the

small variations

degree

high,

simultaneously in the light of the noon-day, and the

way.
thereby produced.

from white, or

sunlight varies
is

lo be sure,

is,

to classify these or

fab-

desirable to include higher frequency harmonics than

the third, notwithstanding the greater

There

which

ting

been published and forms an excellent sup-

plement to the paper.
that

The

sun

the

seems doubt-

it

pile of colored

the blue,
sis

when

in

light.

artificial

white enough to permit

is

kind of color discrimination.

white,

liluish

Institute of Electrical

Starting with a given

an iron-cored

in

triple-frequency

fundamental

American

topic.

filaments,

improvement over

the ordinary incandescent in point of color, but

proaches the horizon.

few months ago

known

white and compare favorably with any

rics

A

osmium and tungsten

one naturally expects that the color will be sufficiently near to

any other illuminants.

Distorting Alternating-Current

in

not colored like

is

ordinary form of the flaming

arc, or of the

no standard white and no terms

Effect of Iron
Waves.

it

would take

to suppose that the color question

mercury

that of the
arc.

Recent Illuminants.

of

would be natural
care of
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at

now

course, the temperature of the crater in an

high current density

is

considerably higher than

any incandescent filament yet produced.

t|uestion involved

is

finest discrimination

The

practical

whether the color quality necessary for the
between

tints

perature of the one or the other.
sufficient for

in use, will

as good as that attained

answering

can be obtained

So

far

at the

tem-

no experimental data

this question are at

hand, and investi-

gation to determine the facts of the case are certainly in order.
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Report of

New York

Gas and Electricity
Commission.

Details have been given out in abstract of the annual report
Xew York State Commission of Gas and Electricity.

of the

In this

second report the commission makes several recommendations to the Legislature. The one it considers the most
important has to do with the question of complaints as to price,

and quality of gas or electricity. As the law now stands
complamts can be made to the commission by the proper municipal authorities or by one hundred or more consumers of
gas or electricity in the territory of the company complained
of.
The commission recommends that the law be amended so
purit>'

Vol.

by an investigation of the complaints.
tions in the price of gas

of the State.

were made

Reductions

in

in the price

XLIX, No.

6.

During the year reducfourteen cities and towns
of electricity also were

made during the year in more than thirty cities and towns.
The amount of gas sold to consumers and for public lighting
during the year was 39,858,755,381 cu. ft., as against 37,914,016,cu. ft. for the preceding year, an increase of about
5 per cent.
The commission has notified the various companies in the
State that it has under consideration a preparation of a uniform
system of bookkeeping and has invited them to furnish a classification of accounts employed and to offer suggestions.
Many
companies have responded and with this as a basis there has
been outlined for adoption a system of accounting which is
adapted to small as well as large companies.

400

may be made by 25 customers in the territory
served where it contains less than one thousand population, by
50 customers where the population is between 1,000 and 5,000,
by 73 customers where the population is between 5,000 and
that complaint

and 100

10,000,

make

possible

in

all

The amendment would

other places.

for the

consumers

any community in the
Slate who consider themselves aggrieved to have an investigait

and the price
The commission

tion

which

recommends an amendment to the law
company incorporated before the law went

also

into effect to obtain the consent of the

commission before expowers under a franchise hereafter obtained from
the local authorities.
Such companies are now free to invade
the territory of established companies without first obtaining
this consent.
Other recommendations are
That authority be
given to the commission to revoke all certificates of authority
to transact business where the construction of the plant in question is not begun in good faith within a certain period from
ercising

its

:

the date of issuing such a certificate;

and that municipal gas

or electric plants should be compelled to make annual reports
to the commission.

The commission

calls attention to the fact that no provision
made, upon the application of a company, for a revision of
prices after the expiration of three years for which the price
is fixed.
The commission considers it to be only fair that a
company should have the same right as the consumers to apply
is

for revision of price fixed by

it as changing conditions might
increase the cost of production and distribution.

The

report shows that there

is

a total of

426 corporations,

municipalities and individuals furnishing gas or electricity for
light, heat or power in the State coming under the supervision

The capitalization of these companies aggregates $456,000,000, and the gross income from operation apof the commission.

proximates $75,000,000 per annum.
During the year ended December 31, 1906, the commission
had before it for consideration 74 applications, upon all but
three of which public hearings were had. The applications of
39 companies for certificates of authority for consent to issue
stocks or bonds and for consent to increase issues of stock
or bonds were passed upon by the commission.
The capitalization asked for aKgrcgntcd $0,402,000. while the amount
allowed by the commission was $6,837,000, a reduction of $2,655,000. or approximately 28 per cent.
In reducing the amount of
stock and bonds applied for the commission followed its policy
of requiring each company applying for consent to make such
issues to furnish the cnmmission with a statement in detail as
to the purposes for which the proposed issue was to be used. In
no case did the commission allow an issue except for actual
improvements and extensions to plant.
The commission received complaints as to the price and
quality of gas or electricity from

Albany, RufTalo, Rochester,

Watcrtown, Mount Vernon and Nyack, and
ing an investigation into each of these cases.

it

is now conductComplaints were

with the commission prior to January i, 1006, against the
Consolidated Gas Company, of New York, and its subsidiary

filed

the Brooklyn Union Gas Company, the Syracuse
Lighting Company, the Plattsburg Light, Heat & Power Company, the Lozier Light, Heat & Power Company and the Auburn
Gas Company. The report reviews the results accomplished

companies

:

York, Cuba and Colon Cable.

At Washington, on January

in

regulated.

will require a

New
Secretary of

War

30, Attorney-General Bonaparte,
Taft and General Allen, chief signal officer

of the army, discussed the application of the Central & South
American Telegraph Company to land an ocean cable connecting the United States with Cuba and the Canal Zone.
The
company proposes to lay a cable from Sandy Hook to Guantanamo, Cuba, and thence to Colon or Cristobal, connecting

by land

lines across the

The Government

will

Isthmus with the Pacific cables.
agree,

as

a

result

to the laying of the cable as proposed,

of the conference,.

it will effect an
agreement with the company by which the United States will
have control of the line in time of war. This will be done by

exercising

but

over the landing places of the cables.
It
Government that this line will be a great
advantage to the United States, in that it will insure direct
cable communication with Cuba and the Isthmus without passing through Mexico or other foreign territory. The cable will
be about 2,500 miles in length and will cost about $1,220,281.
is

control

believed by the

Pressure on the three Gulf lines owing to the increase of
business of the Central and South American Telegraph Company has been so great that the laying of another cable has
become absolutely necessary. The directors decided it would

one between Colon and New York, which
and at the same time make it
possible to deliver messages without the delays which result
from transmission by land lines. The other cables controlled
by the company are carried to Galveston, Texas, and from
there the messages are sent overland to New York.
The South American cables of the company extend down
be better to lay

would

relieve

the congestion

coast to Valparaiso and are carried across the
Ruenos Ayres, from which point they are carried
along the Atlantic side of South America. The time of transmission between Buenos Ayres and New York, via Galveston,
has for several years been muler thirty minutes.
It is believed the Colon cable will materially lessen this and greatl>
increase American and European South American traffic.
the

Pacific

Andes

to

Helion Lamp.
At

meeting of the h'Icclrical Ivngincering Society of Columon February 5, Prof. H. C. Parker and Mr.
W. G. Clark gave a working demonstration of the properties
of their recently developed Helion lamp, which was described
in our issue for January 5.
The extremely high illuminating
efficiency of the lamp was conclusively shown ,by comparison
with a carbon lamp consinning tlio same amount of power and
giving what appeared to the eye wilhout photometric measurements to be from one- fourth to one-third of the randlc-powcr of
the Helion lamp. Several new mechanical arrangements of the
filaments were illustrated, but no additional information was
given concerning the life of the lamp. The new lamp and its
remarkable characteristics were discussed by Professors F. B.
Crocker and G. F. Sever, Messrs. J. W. Licb, J. W. Howell,
W. J. Hammer and Dr. A. S. McAllister.
a

bia University, held

:
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Electrical Apparatus in the Philippines.
The American Chamber

of

Commerce

of Manila,

P.

I.,

The

is

of heavy electrical machinery imported in 1905 was $235,330, of which $230,0% came
from the
UniUcf States. During that year there was
unusually large
total

m

importation of such apparatus, but there is reason
to believe
that a large demand can be created and maintained.
As to instruments and apparatus for scientific purposes, including telegraphs and telephones, the following
statement is
presented
The total importation of this class of goods in 1903
:

was

$49,oS8;

in 1904, $52,394; in 1905, $122,421.
The United
States furnished over 50 per cent of the total in
1903, about
68 per cent in 1904 and over 80 per cent in

1905.

The

greatly increased importation in 1905 over the
preceding
years is accounted for by the installation of a new
telephone
system in the city of Manila, and the changing of
the electric
light system from an old plant to a new one,
necessitating the
use of many new appliances and fixtures.
proportionate increase is shown in the importation of electric
lamps, which

A

increased from $6,364 in 1904 to $12,917 in
1905.
Of the last total the United States furnished $9,987 worth,
or about 75 per cent, while in 1904 less than one-half of the
total came from the United States.
It will thus be seen that
the principal increase has gone to the United States.
This business is practically in its infancy. There are only

two electric light plants outside of the city of Manila, besides
one or two operated by the United States Government at army
and there are few telephone companies outside of one
in Manila, although the Government has
some lines on different
islands of the archipelago.
As the country is developed there
will naturally be a vast market opened up for
all goods of this
description, and with the passage of the Philippines
bill, which
posts,

provides for free trade between the Philippines and the
United
States,

American manufacturers

vantage in competing for

will

have an additional ad-

this business.

board are

its jack-per-station equipment for two-party lines and
the reservation of several positions for prepayment instrument
service.
Selective ringing is applied only to two-party lines, and

the prepayment service

is given by coin box instruments.
Seventeen outlying towns near Worcester are an integral part of the
Worcester exchange with reference to toll service.

Problems

for

1.

2.

3.

special

investigations to be

rewarded by the bestowal of

N

Fixation of atmospheric
by electric current.
Production of HCl from electrolytic chlorine.

Decomposition voltages of

salts in fused condition.
Conductivity of various fused baths.
5. Heat of formation of alloys and alkaline and alkaline
earth
metals with "hea\-y" metals.
4.

6.

Direct electrolytic separation of

Zn from ZnS concentrates,
(Fused bath.)
Search for electrode and furnace materials which will resist

or roasted ZnS.
7.

various fused baths.
8.

Uses of CI and the several

9.

Investigation as

alkali

relative

to

and alkaline earth metals.

melting points of the rarer

elements and oxides from 1,200° to 2,800° C.
10. Anodic behavior of carbon electrodes in relation
to the
combmation of carbon, hydrogen and oxygen— an application
of electrochemistry to one of the fundamental problems of
organic chemistrj-.
11. The mechanism of the reactions which result in
ferrate as
one of the products of the electrolysis of alkaline chloride solutions, and the conditions governing the amount produced.

Are
The

catalytic reactions electrochemical?

resistance

and

temperature

coefficient

of

various

metals and alloys.

Telephone Exchange

for

Worcester,

14-

16.

On

February 2 a new telephone exchange was cut into servWorcester, Mass., by the New England Telephone &
Telegraph Company. Worcester was one of the first
cities in
the countrj- to be equipped with a common
battery switchboard,
and about ten years ago, when there were 1,200 subscribers on
in

the system,

the old central

office

was moved

into

a specially

constructed building on Norwich Stteet.
Since that time the
Worcester exchange has shown a net increase of about
100
subscribers a month, and at present the average number
of calls

per day is about 64.000, or one conversation for each
pair of
the 130,000 inhabitants of the city each
24 hours.
About
60,000 are local calls and 4,000 toll conversations, and 10 per
cent of the traffic is handled in the busy hour.
Of a total
force of 100 local operators and 46 toll operators,
48 are re<iuired at the local board and 25 at the toll board to handle
the
traffic in the busy hour.

Three years ago the main switchboard was extended, but to
accommodate the increase of business, including the district
organization set up in Worcester a few months ago. a large
extension was made to the company's building, the addition
being nearly the size of the original structure.

The new

exchange equipment
which will be opened

main building,

is

in

the

addition to the

local

at the time of the cut over. The operating
located on the top floor and is lighted by both skylights and windows, the board occupying three
sides of the
is

Toom.

The new switchboard

The electromotive

between different metals and

Phenomena in a porous diaphragm.
Intermediate electrodes.

17. Does it take more electromotive force to deposit from an
electrolyte a liquid metal than a solid metal?
18. Electric conductivity of melted metals, at various temperatures.
19.

20.
21.

Preparation of carbon black from natural gas.
Thermochemical data for carbides.
Does the presence of an electrically conducting pigment

in a linseed oil paint applied to

have a capacity of 10.400

lines

an iron structure tend to pro-

mote corrosion?
22.

The

conditions affecting the corrosion of steel and other

alloys.
23.

Data with regard

to the deterioration of graphite

anodes
with different fluxes and slags and
to possible specific gravities of the graphite

at different temperatures,

with

reference

electrodes.
24. Effect of temperatures (aqueous solutions) on the life of
graphite anodes (a) stationary electrolyte, (6) circulating elec-

trolyte.
25.

The production of

26.

A

metallic antimony from stibnitc.

further investigation of the ionization of carbon, and

experimental work tending to utilize carbon directly for the
generation of electricity.
27. Is

the

electrolytic

preparation of bleaching solution for

pulp a success?

An

economical method for the recovery, by electrolysis,
in the water pumped from copper mines.
The composition of this water is as follows
28.

of the copper contained
will

forces

solutions.
15.

room

Electrochemistry.

prizes

12.

Mass.

ice

in

In reply to a request made to its members by the Electrochemical Society, the following problems have been submitted
as topics for discussion before the society and also
as subjects

13.

New

291

when full, of which 7,200 lines are newly equipped. The old
apparatus had about 4,000 subscribers' lines in use, with more
than 9,250 stations connected. Two special features of the new

push;ng its advocacy of the legislation for free trade
with thi
Phihppmes.
Its documents contain some mteresting
figures
as to the nature and value of the America-i electrical
exports
:nto the islands.

:

;;
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Grams per

liter.

Free sulphuric acid

o. 1200

Arsenic

Antimony

0.00915
o 00570

Copper

0.1573

tlie request of certain consumers, the Forest Service of
United States Department of Agriculture recently made
tests on fifty-three insulator pins of rock elm, live oak and
black locust. The tests were made at the timber-testing station

At

the

0.2310

The copper and

iron are both in solution as sulphates.

quantities of this water are

pumped from

Large

the Butte and other

copper mines, and the present practice is to run the water over
scrap iron and obtain a precipitate running 50 per cent copper,
which is subsequently treated in furnaces with more or less loss.
29. The behavior of metallic silicon as an anode in chloride
solutions.

The study

30.

of the law of energy in electrochemical reac-

disputed question whether, in electrochemical

tions, including the

decompositions, the

compound

will

first

6.

Strength of Insulator Pins.

.

Iron total

XLIX, No.

Vol.

decompose which

re-

of the Forest Service at

Purdue University, Lafayette,
strength

relative

the

indicate

results

of

pins

the

though they depend upon too small a number of

way

an authoritative

The

Ind.

al-

tested,

tests to

show

in

the relative value of these woods.

The oak pins
and of slightly
Their lever arm was also
smaller diameter at the shoulder.
about H in. shorter than in the cases of the other two species.
In testing the pins an iron block was clamped to the stationary upper head of a small screw-testing machine, as illustrated

The

u'ere

were of standard

pins

%

from

'" by 8

size, il4

in.

to 14 '"• shorter than the others,

energy to decompose it
also including the
question whether a compound can be decomposed with a voltage
less than that required by Berthelot's law.
31. When a horizontal anode is placed about a half or quarter
inch above a layer of mercury and in a solution of acidulated
zinc sulphate, the mercury being the cathode, hydrogen will be
evolved freely from the mercury at moderate current densities
when the current is then increased a point will be reached when
no trace of gas is evolved imtnediately below the anode (whicli
should be smaller than the cathode) while outside of this area
(here will be free gasing. What takes place over the non-gasin:^
quires

the

least

;

and can the phenomena for the deposition of the zinc in
mercury take place without the evolution of hydrogen?
32. A study of the thermoelectromotive forces between solids
and liquids. They are very much greater per degree than those
between solids.
area,

the

The heat

33.

conductivities of linings for electrical furnaces

the temperatures and conditions under which the linings of elec-

furnaces become electrically conducting, and the specific

trical

resistances under these conditions and at these temperatures.
Is

34.

so,

it

possible to have electrolysis

what takes

place,

without electrodes;

if

TESTING DEVICE

and where?

In the electrolysis of acidulated water, when using the
same anode it will require widely different voltages to set free
hydrogen with different metals for the cathode it will be least
35.

;

when
it

is

this

and quite great when
The excess of voltage over that in the former

metal

mercury.

is

platinized platinum,

case has been called "over-voltage."

What

is

the seat of the

energy represented by this excess of voltage? What does this
energy do, and in what is its form after the reaction?
form
.36. If a glass lube is filled with an electrolyte in solid
and provided with electrodes at both ends, and if. by the application of heat to one end, this electrolyte becomes a liquid at
only one electrode— at what place will the electrochemical reaction, corresponding to that at the other electrode, take place if
the electrolyte is of such a nature that it changes gradually from
the solid to the liquid state, passing through a semi-liquid state?

At cannot lake place in the solid part, there is no definite Mtic of
dcmarkOTlon between the solid and liquid parts, yet it must take
place somewhere, as a imipolar elcclrochemicrd reaction is unknown.
zinc
,37. If an electrode of zinc and another of ainalgani.iled
be placed in a solution of zinc and the electrodes connected exirrnally, a current will flow in the external circuit from the zinc
|)lale to the amalgamated one and zinc will be deposited at theformer. What is the source of energy of this ballery? It has
been thought to be thermal, and that the liquid cools by virtue
of

this reaction,

If so, it
thereby absorbing heat fr'nm rtic air.
means of changing the heat energy nf the

W'lul'l offer a rlirect

air into an electric current,

and wOnld seem

to be contrary In

the second law of thermodynamics.
.V. Electrolytic production of magnesitim.
30. Electrolytic

method

for determining silver in base bullion

40,

when

white substance formed on copper anodes
refining copper with a high current density and a cold

What

solution

?

is

the

I

N.'^ll..\T0R

PINS.

The

pins were inserted to a tight lit in a hole in this
and projected horizontally over the pulling head of
the machine.
The glass insulator was unable to bear the strain
of the wire, so an iron model of the ordinary glass insulator
v.as screwed on the pin and connected by means of a heavy
When a strain was
wire to the pulling head ul the in.ichino.
put on this wire, the pin acted as a beam fi.xed at one end and
loaded at the other, which is practically the condition met with

herewith.

iron block,

The breaking moment (maximum load
arm in inches) was taken as a measure of

times

in practice.

in lbs.

ihe lever

the strength

nf the pins.

The

showed tli:il the breaking strennlli of the black
was roughly 4.000 in. -lbs., of (he live oak pin about
,1.000 in. -lbs., and 2,500 in. -lbs. for the rock elm pins.
The locust and elm pins failed mostly by splitting from the
tests

Incust pins

threads to the shoulder, or by tension at the shoulder. Occasionally the portion of the pin inserted in the block failed by

shearing horizontally.
.if)U

at

the

The oak

pins

nculy

all

failed

by

ten-

shoulder.

Commercial

Ri-lation of Sunlight

;ini]

Electric

Li^ht.

I

III-

ellict

electrical

(if

the

energy

been recorded.

is

The

p.isl

mnnlh

nf d.irk days

nil

consumption uf

some very large nulputs have
slalinn managers rif the country ,ire

notable, and
central

complacency the niolln: "C'otml only IhConimenling on the
lie the dividends.
that December atui January have been d.irker than for

inclined to adopt with

dark hours," as therein
fact

years past, the

and dor6 bars.

FilK

New York

livciiiiiR

I'osl says:

a result of ihc past nutnlli of preponderatit gloom, the
lighting men of the iip-Slate region have been put to extremi-

"As

ty's

to

supply a substitute

foi

llu'

lirklc

.lud

remiss sim

It

February

g,
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has been a hard fight to keep the whining dynamo and sagging
tank ahead of the imperative calls of button and jet but in almost every instance the emergency has been tided over. The
winter of 1906-7 will always be remembered as a campaign,
however, by the men whose business it is to understudy the sun.
;

"'A scientific

lightmaker

is

extraordinar>-

made by

the lesser ones, as a result of the

which have obtained thus far

conditions

The matter has been

winter.

pire State

ing

and exhaustive study of the caprices of the great

to be

men

Gas and

called to the attention of the

this

very

differ

will

20;

in

little

phase.

The

inventors

propose

to

employ a polyphase generator as a source of power for the
motor. One of the simplest schemes is shown in Fig. i, where
the

auto-transformer

the armature, while

used to obtain a variable e.m.f.

is

its

for

central point affords a convenient con-

necting tap for giving the proper quadrature phase position to
the e.m.f. impressed across the field circuit, the variable im-

pedance

in

series with the field coils serving to adjust the field

Em-

Electric Association, an association of light-

of the up-State territory, and plans have been proposed

for obtaining exact records of the variations of sunlight during

every hour of this record period of darkness.

The

co-operation

of scientists and Government experts will be invited and a determined effort made to obtain some definite insight into the
causes and probabilities of sudden, untimely and extended obscurity in the sun's rays.
'"Philip T. Glidden, of

Binghamton, has already begun, in the
an investigation of the instruments

interests of the association,

and methods employed in the Government service for observing and recording the variations in the sun's illuminating power.
He is working out an instrument which, when perfected, is designed to record not only the periods of sunlight and unobscurity, but the most minute gradations and variations between
them at every minute during an overcast day.
"There is a delicate art in raising or lowering the efficiency
of a lighting system in accommodation to a demand as fluttering
as a feather.

The

lighting

men

believe that the sun has as sen-

At the
a system in its function as a light generator.
present time the two are not in touch, and the human supplesitive

ment labors clumsily, and at great
upon its great protot\'pe. To "tune
which,

it is

cost
up'

and worry, to attend
two is the object

— KEXSHAW-LAMME
current to the desired value.

The

MOTOR

several

patents

relate

to

methods and means for varying the field circuit current both
in value and in time phase position automatically with change
in the value of the armature current, one of the schemes proposed being indicated in Fig. 2, where the source of supply is
a

two-phase generator.

the

believed, will ultimately be obtained."

Flexible Transformer Construction.

Alternating-Current Machine with Shunt

Motor

Characteristics.

Mr. A. H. Pikler was granted a patent on January 15 for a
scheme for so assembling transformers and similar apparatus
that proper provision

Under date of January

Lamme, one
and Mr. Renshaw
B. G.

to

Mr.

i

is

made

for the variability

in

the sizes

three patents were issued to Mr.

C.

Renshaw and one

as co-inventors,

to

Mr.

dealing with the

Lamme
common

subject of an alternating-current machine possessing the char-

shunt-wound, direct-current moand ordinarily is, surrounded
a stationary compensating coil having minimum local

acteristics of a variable-speed
tor.

with

Since the armature

FIO.

may

I.

be,

— LAMME

MOTOR.

leakage reactance, the current in the armature and compensating coil circuit lags very little behind the e.m.f. impressed upon
In the field magnet winding, however, the current lags
nearly 90 time degrees behind the e.m.f. impressed upon that

it.

circuit.

with the

The
field

circuit e.m.f.

e.m.f.
flux,
It

generated in the armature is in time phase
hence it is in time quadrature to the field

would seem, therefore,

the field circuit differs 90° in

that

if

the e.m.f. ap-

time phase from that
across the armature circuit, the currents in the two circuits
plied

to

FIGS.

I

AND

-PIKLER TRANSFORMER C0NSTRUCTI0^f.

may

be caused by temperature changes or
Referring to
or operation.
the accompanying illustrations, it will be r.oted that the high
tension coils are concentric with and exterior to the low-tension
r,(

the coils which

otherwise

coils,

and

culation.
all

during

ar.-

transportation

spaced therefrom for ventilating or for oil cirto the separable character of the core-frame

Owing

thf coils are

wound

apart from the core and assembled on

1
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The

the legs after winding.

contraction and expansion due to temperature variations, preventing them from becoming loose and protecting them from

any stresses that might prove

to be injurious to their insulation.
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high-tension coils are supported

and clamped between frames of wood, at each end of the coils.
Brackets project from the yokes of the core, and set-screws in
the brackets at one end bear against springs, placed between
them and the frame at that end. The springs automaticall;take up sll small changes in the thickness of coils arising from

Vol.

ELECTRIFYING THE ERIE—The

newspapers contain a

great deal of talk about the early e.xpenditure of $12,000,000
in electrifying the Erie Railroad suburban system, but it does
all this amount will be spent in 1907
The extension of the electrical work will be
gradual and conservative. The company has already electrified
two of its branch lines in New York State, both on the single-

not appear probable that
or even in 1908.

phase system, accounts of which have been printed in recent
issues of this paper.

Incaadescent Film Lamp.
In addition to their Helion filament lamp Prof. H. C. Parker
and Mr. W. G. Clark have in process of development an inter-

form of lamp for constant-potential circuits, the light
from which is developed in a conducting film lining the bore
of a small quartz tube. A patent on this lamp, issued February
20, 1906, was noticed in our issue of March 3, 1906. Last week a
board of officers representing the Army and Navy Departments
and the Lighthouse Board inspected the new lamp at Columbia
University, and will report on the question of its adoption for
use in the services which the members represented. The board
consisted of Rear-Admiral Clifford H. West, U. S. N. Lieut.Commander W. S. Crosley, U. S. N. Lieut.-Col. F. V. Abbott,
esting

;

;

U.
U.

S.

N.

;

Major

Amos

L. A. Abbott, U. S. A.; Col.

MOVING PLATFORMS.—The

Prospect Heights Citizens'

Association, an influential civic body in Brooklyn, listened at
the Berkeley Institute, on February 5, to an interesting illus-

Max

on the moving platform
and improving transit conditions between the two boroughs as well as
Mr. T. C. Martin spoke
in rendering new subway travel better.
of favorable experiences with moving platforms in Chicago in
Mr. Ludwig Nissen also spoke of
1893, and Paris in 1900.
trated address by

and

its

Mr.

E. Schmidt,

availability for lessening the bridge congestion

personal observations and as a citizen interested in the adoption
The association has declared itself

of such remedial measures.

strongly in favor of municipal efforts toward the adoption of
this meritorious engineering plan.

Stickney,

and Col. William M. Marshall, U. S. A. One of the
points which attracted the attention of the Government departS. A.,

TROLLHATTAN POWER.— The

power

largest

station in

about to be built at Trollhattan, Sweden. The TroUliattan Canal & Water Works Commission has handed in two
propositions concerning the plant. In one plan the whole available power, which is about 76,000 electrical hp, will be used,

Europe

and

is

at a cost estimated at 11,300,000 kroners.

use 28,000 hp and will cost 8,500,000 kroners.

The other

will

In the last-named

proposition 10,000 hp could be transmitted to Goteborg, 10,000

and 6,000 for manuThe Svcnska Dagbladet

to places within 60 miles of Trollhattan,

facturing plants in the neighborhood.

proposition will be the one next to

tliinks that the first-named

he accepted.

TUBES OF IN'CANDESCENT

ments to the lamp

adaptability

its

is

from the

concussion

violent

firing

use where there

for

of ordnance, which

is

is

de-

The heavy quartz tube
withstand such shocks and a vacuum in

structive of the ordinary filament lamp.

of the

new lamp

the tube

is

will

not necessary.

The accompanying

illustration

shows two of the

tulxrs.

One

is

a plain tube and the other has a coating of thorium oxide. One
of the interesting features of the lamp is that the quartz tube
permits the passage of the short wave lengths of ultra-violet
light.

The conducting

and

was found

it

fihn

gives

a quantity of sucli rays,

oflF

lamp could be inwith thorium oxide,

that the efficiency of the

creased by coating the surface of the

lul)e

which under the combined influence of the heat and ultra-violet
glows with the characteristic light of the Wclsbach mantle.
The consumption of energy with the plain tul>c is about 2^/1 watts
rays,

per candle.

special

correspondent of the

contributes a very interesting article on the cost
of public ownership in London, and among instances cites the
There are in London two tramway systems, one
trolley system.

north of the Thames, the other south of the river. The County
Council became possessed of both in 1900. The capital value
was approximately the same, $4,250,000 on the north $4,480,000

on the south. The council leased the northern lines to a company and worked the southern lines itself. Diiring the period
the council has electrified the southern lines, which has slightly
interfered with their working, but the result of five years' operThe fares have been the same on both.
ations is instructive.
Tile council figures out a profit for the five years on its lines of
During the same period the lessees of the northern
$119,500.

have paid the city $958,000. Rut, as Lord Avebury points
out, even the claims of the council to a profit of $119,500 will

Submarine signal

bells

not bear examination.

Bells.

along the Atlantic coast are "making

Kood," according to frequent reports received from captains of
ocean and coastwise steamcr<i. It was blowing a gnic from the
northeast on January

17,

with thick <now,

when

the olTiccr on

heard the Sandy
Hook Lightship bell five miles away. On the .-amc day the
captain of the pilot boat Amhro.te Sncnv heard the same bell at
a distance of six mil'-s. The captain of the // /•'. Dimnck heard
the bell on Cornfield Lightship 25 minutes before the whistle
the bridge of the Kaiserin

audible.

LONDON TRAMWAYS.— h
New York Sun

lines

Submarine Signal

was

railways will require about 20,000 hp,

which will be used on that section of the railroad between
Falkoping and Goteborg.

LAMP.

KII-.M

The Swedish

The Cunard

Auguste

liner

Boston Lightship on January
auav.

17,

I'icloria

Saxonia heard the

when

i'

w.-is

bell

nlu.ni ru<-

on the
mil'";

The

auditor of the Locil Goveriuncnt

Board has objected to the insufficiency of the sum set aside
for renewals, etc., and to the method by which only one third
of the cost of street widening for tramways is cliargcd to tram-

The sum

set aside for depreciation is only 1.
sinking fund amounts to only 2 per cent, so the
ti)lril allnwancc for renewals .md depreciation is only 3 per cent,
totally inadequate allowance according to ordinary business
.1

way

account.

per cent.

The

Moreover, nothing at all has been debited for central
expenses having been charged to the counIf these proper deductions had been
cil's ordinary expenditure.
made, Lord Avrhury points out, the itnaginary profit wotdd
standards.

nfficc charges, these

have been turned into a loss. Hut after tliis lanu-iitablc experience the council has decided not to lease the southern lines to
a company, but to operate the norlheni lines itself.

February
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WORCESTER POLYTECHXIC DIXXER.^The

annual

Xew York

alumni of the Worcester Polytechnic
January 29, with President A. A.
Cary in the chair, when over a hundred were present. The
dinner was given at the Hotel Xormandie on upper Broadway,
and was historical as being the first at which telharmonic music
dinner of the
Institute

was held

in this city

was given throughout, not only as a steady programme, but as
an accompaniment to the college songs.
The Cahill plant of
the New York Electric Music Company is about a block from
the hotel.
After the dinner Mr. Carl M. Piehl, manager of
the music company, gave an excellent address on the new art
and then a tour de force was accomplished in giving a wellknown composition while on a screen pictures were thrown by
a biograph showing the performer at the keyboard in the distant
music room. This effect literally brought down the house and
was at once clever and successful, .\mong the speeches was
one by Prof. Smith dealing with the splendid new electrical laboratory

now

Salisbury

being

constructed

for

the

Institute

under

the

295

About 300 ft. of such cable has had to
be taken out on account of the work of the insects. The insect
is one which has been investigated by the Field Columbian
Museum experts in Chicago, w'ho report that it is commonly
in

lead-encased cables.

found
where

animal matter, but not likely to breed any-

in decaying

These
burrow through wood to find a secure place in which
to undergo metamorphosis to the beetle stage of development.
In burrowing through the wood they came across lead cables
with results disastrous to the cables. The trouble is one which
not likely to occur anywhere but in certain places in packing
plants, and is easih- remedied by different electrical conelse.

It is

the larvs or grubs that do the damage.

larvae

i:;

struction.

TECHNICAL PUBLICITY ASSOCIA T/O-V.— "Sales
of the Technical Publicity Association

was held

Night"

at the

rooms

of the Aldine Association, New York, Thursday, January 31.
The association received the first report of its circulation com-

which has been requesting reports on circulation, etc.,
which T. P. A. memAs was expected, the stronger magazines
bers are interested.
have shown themseh'es eager to go on record with detailed
The companies represented by members at the
statements.
meeting were
Yale & Towne Manufacturing Company, JohnsManville Company. American Wood Working Machinery Company, F. R. Almond Manufacturing Company. General Electric
Company, Crocker- Wheeler Company, American Locomotive
Company, Cameron Steam Pump Works, New York Telephone
Company, New York Edison Company, B. F. Sturtevant Company, A. A. Griffing Iron Company, A. Allan & Son, Goulds
Manufacturing Company, Prentis Tool & Supply Company,
and Lidgerwood Manufacturing Company.
J. G. Brill Compa:
Mr. J. Robert Crouse, organizer and manager of the Co-Operative Electric Development Association, described his plan,
already well under way. to stimulate the use of electric current
in every branch of industry throughout the country, and Mr.
mittee,

gift.

fi"om the various technical magazines in

ADVANCED

TELEGRAPH RATES.— Adv\ces from Chicago state that a committee of the Board of Trade will confer
with a committee of other exchanges regarding steps to compel
the telegraph companies to rescind an advance in tolls which
amount to $150,000 to $200,000 in the case of the former alone.
Agitation has been started to build independent telegraph lines.
The companies' excuse for the new rate that the law compels
them

charge the same rate from the exchange floors as the
is ridiculed.
In New York
Western Union and Postal Telegraph companies have
to

public pays for delivered messages
the

notified the

Produce Exchange management and other senders

of commercial messages that the Chicago rate on such messages

from 25 cents to 40 cents. It makes the rate on
commercial messages the same as that on personal messages,
and the change was necessitated, it was said at the Western
Union offices, by the railroad rate bill, which forbids discrimination in interstate commerce.
Previously the Produce E.kchange and other organizations with a large business have
received a cut rate.
The new rule makes no difference in the
will be raised

charge; for leased wires.
A.

I.

E. E.

AT SCHEXECTADY.—At

u'ecting of the Schenectady branch,

the regularly weekly

American

normal Voltages and Currents in High-Potential Transmissions." This was the second in a series of lectures which Mr.
Berg is giving before the branch on the generation, transmission,
transformation and application of alternating currents. Printed
copies of the paper, which dealt with the subject mathematically, were distributed among the members and the speaker abstracted the te.xt and supplemented it with explanations of the
derivation and use of the formula; and their application to practical problems.
Among those who discussed the paper were
Messrs. Steinmetz, Eveleth, Creighton, Alexanderson, Summerhayos and Du Bois, and many interesting reminiscences of
experiences with high-tension lines were recounted. Before the
presentation of the paper there was a discussion of Institute
affairs and the approaching nominations for president.
The
ideas of a number of local men prominent in the work of the
national body were endorsed by the branch, by passing unanimously a resolution recommending the nomination of Mr.
H. G. Stott. of New York, for president, for the term 1907-S.

INSECTS EAT LEAD CO 'ERL\'G.— Reports
I

to the effect

sent

out

that trouble had

been experienced in a stockyards plant with the destroying of
the lead covering of insulated wires by insects seemed almost
incredible
TRIC.^L

;

but upon investigation by the local staff of the Elec-

World

are found to be correct.

perienced in the S.

&

S.

The

trouble

was ex-

Co.'s packing plant in the vicinity of

places devoted to storage of hoofs preparatory to

The

—

-A..
L. Doremus, head of the sales division of the CrockerWheeler Company, of which he is vice-president and secretary,
spoke on the relation of advertising to sales. Mr. W. J. Marsden, of the Yale & Towne Manufacturing Company, made some
remarks on export trade. As is usual at the monthly meetings
of the association, several new members were elected.

Institute of Elec-

Engineers, held January 31, Ernst J. Berg, of the General
Electric Company, read a paper on "Line Constants and Abtrical

from Chicago several days ago

:

making

glue.

trouble occurred on watchmen's circuits, which wore run

-V.

E. L. A.

OFFICES.—The

National Electric Light Asso-

which for years past has occupied

ciation,

offices

in the

Elec-

Exchange Building, 136 Liberty Street, New York City,
has moved into the new Engineering Societies' Building, which
trical

headquarters of the leading technical so-

will hereafter be the

and bodies having headquarters in New York. Of late
years the association has rapidly outgrown its old offices, and
has therefore been prompt to avail itself of the splendid facilities presented in the new home for engineering provided through
the generosity of Mr. Carnegie. It occupies four handsome and
commodious rooms on the eighth floor of the building on West
cieties

Thirty-ninth

Street,

the East River and

with

Long

a

lookouc' over

fine

Island.

With regard

Fifth

Avenitc,

to light, air

and

The suite
location leaves nothing to be desired.
consists of four rooms, namely, main office, secretary's office,
sunshine

tlie

board room and library and storeroom. The main office is 21
the secretary's office is 2i ft. 4 in. by
ft. 4 in. by 15 ft. 6 in.
Each14 ft. 10 in. and the library is 22 ft. 4 in. by 18 ft. 3 in.
room is appropriately furnished for its specific functions and
the association will henceforward enjoy accommodations worthy
of its growing influence and prestige. Although the Engineer;

ing Building will not bo formally dedicated before .\pril, several societies are already occupying their new offices and the
association is one of the first to take up its work under these

The

improved and helpful conditions.
tion have devoted no small

stalled

than

the

National

rooms are numbered

associato the

and it is believed that no
more comfortably and conveniently in-

best arrangement of these
society will find itself

officers of the

amount of time and thought
offices,

Electric

807, 808. 809

Light

and 810.

Association.

The

'
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TESTIS G IVlRELESS.—ll
German

from Berlin that the

stated

is

cruiser Vincta has been ordered fitted with a wireless

telegraph mast and will go to the Western Mediterranean, taking with her several experts to conduct a series of experiments.

Nauen, near Berlin.

is

stated that the conductivity of such bodies can be

increased

It

more

still

they are subjected again to mechanical pressure

if

BOSTON WIRE INSPECTION.— A
to

director of the United

6.

after the metallic coalescence has taken place.

Boston of January 30 says

SMELTIXG BLACK SAA'DS.—The

XLIX. Xo.

softening and alloying of the metallic powders take place.

Efforts will be made on the Vineta when she reaches the Mediterranean to communicate with the wireless telegraph station
at

\'0L

Mayor

Fitzgerald's

bill

to

from

special dispatch

"The reasons

:

compel the

for the opposition

insurance com-

fire

panies in this city to pay for the maintenance of the municipal

the useful minerals in the black sands of the Pacific Coast and

wire department were disclosed to-day, when the bill reached
insurance committee for a hearing.
Assistant
Corporation Counsel Spring appeared for the city of Boston

the application of electric smelting processes to them, has rec-

and Osborne Howe, secretary of the Boston board of

ommended an

derwriters,

States Geological Survey in forwarding to Congress the special

report of Dr. T. Day, C. E. Wilson and G. H. Clevenger, on

work

appropriation of $50,000 for the

of further

study of this interesting and important subject.

the legislative

THE KINGSTON EARTHQUAKE.— CahXc

has

service

been fully restored with Jamaica since the earthquake and the
land telegraph and telephone lines are being put in order. President Hutcheson, of the West India Electric Company, which
operates in Kingston, states that traffic earnings from the electric lines are only about Sioo a day less than before the earthquake. All the rural and most of the city lines, he adds, are
running as usual.

CALCINED MICA FOR INSULATION— A
was issued January 29, to
El' renleld, Germany, covering a

United States
Meirowsky, of Colognesubstitute for mica for com-

Max

mutator

insulation.

than

softest obtainable mica, the inventor

tlie

calcined

In order to render the insulation softer

plates of suitable material

nace.

The mica

under pressure.

employs hard mica

pressed between

is

which are placed

it

becomes equally as

two

in a calcining fur-

stated that the internal structure of the mica

It is

altered that

soft as the

Secretary

fire

Howe

that so far as the insurance companies are concerned,

may

Fitzgerald

patent

for the insurance interests.

is

segments of

so
a

commutator.

work

duplicates the

They

panies.
city

discontinue his wire department, for
that already

is

it

unsaid

Mayor
merely

being done by the comall electric wires in the

inspect the installation of

and at the nominal expense to them of only about $5,000

a year, while the expenses of the municipal wire department

are probably in the vicinity of $30,000 or $35,000 a year.

Hence

the companies do not regard the department as necessary and
will

oppose any plan to have such heavy expense for

its

main-

tenance saddled onto them."

EXPOSITION FOR LINCOLN, NEB.— Mr. T. B. Mitchell,
manager of the commercial department of the Lincoln Gas &
Electric Light Company, writes us that his company is preparing to give an exposition of applied gas and electricity in
Lincoln, .\pril 22 to 2", on a larger and more complete scale
than has ever before been attempted in that vicinity. The company has secured the use of the Lincoln .\uditorium, which
will accommodate 4,000 people, and will have it piped and
wired, so that manufacturers' exhibits can be easily installed
easily made.
While the company expects
make this exhibition of benefit to its business by creating a
demand for the best of everything in gas and electric appliances,

and demonstrations
to

CORPORATION REPORTS.— In

the New York Legislature
week Mr. O'Brien, of Erie, introduced a measure which
amends the franchise tax law. It was drawn by the city authorlast

ities

of Buffalo, and provides that the annual

Tax Commissioners

reports to the

information heretofore
required, include gross earnings, operating expenses, cost of
permanent improvements, the nf!t earnings, the assessed vakic of
shall, in addition to

number of shares with

tangible properly, capitalization at par.

par value and market value, and bonded indebtedness, as well
as a statement of sums paid within the preceding year under

officers of every gas and
Nebraska and Kansas to come and bring
their best customers to see the display and learn all they can.
Manufacturers of gas and electric appliances are invited to make
an exhibit during the week. All gas and current necessary will
be furnished free by the Lincoln Gas & Electric Light Company
and this company will also assist in the installation, so as to
make the cost as low as possible. Floor space can be reserved
by notifying Mr. Mitchell.
it

is

extending special invitation to

company

electric

AMERICAN TELEPHONY.— A

any agreement based on percentage of gross earnings.

February 2 says

TO TRANSPORT .MUSIC— In

of perfection
the

interest of

the Cahill

Telharmonium system, a bill was introduced last week in the
New York Legislature by Senator Page providing for the ap-

Chamber

on record.

It

says

"This article

:

porations

for

trically."

Article VIII

the generation

bill
is

is

one of the shortest

made

applicahjc to cor-

and distribution of music

elec-

provides for the incorporatinn of tele-

graph and telephone curporations, the construction and extension of their
solidation

of

lines,

(he transmission of

corporations

and

the

their dispatches,

appointment

of

con-

special

is

Vicrtcl and

of

Gcorg Egly, of

Rcrlin,

Germany,

making high-conductivity brushes

A

for

discloses a

electrical

method

machinery.

mixture con^i^ting of 75 parts of copper, 30 parts of tin
s parts of zinc in powdered form is thomuKhly inter-,
mingled with ten per cent of graphite. The resultant mass is
thoroughly kneaded with water, pressed in molds and then
heated to about 600" C in an hydrogenous atmosphere iinl-l

and

sent

just

to

is

the

past the service has l.ecn

now

in

merely

difficult,

•"inally

the

dispatch of

cited as a

model

president of the

of Deputies by exasperated telephone

subscribers in

growing steadily

about nine cases out of ten

impossible to get communication where
subscribers liavc

formerly
risen

it

was

and have

petitioned Parliament to effect a radical reform in the telephone

service and bring

been obtained

'in

it

up to the standard of perfection which has
great nations in Europe and .America.'

all

signed by 25,000 telephone subscribers and by
of a society formed to procure improvement in
In the introdiictinn to the
the telephone service in France.
petition Maitre Gerald, who was charged with the duty oi

This petition
7,200

is

members

drawing

COMI'UJIIE URUSII l-OR ELECTRIC Ah MACIIIXERY. -\ L'nitc'l St.ilc«^ patent issued January 29, to llcrniiinn

petition

a

worse, with the result that
it

The

in

cable

special

"The American telephone

:

For some time

Paris.

plication of the transportation corporation law to concerns in-

terested in music telegraphy.

in

it

up, lays

the telephone in

stress

modern

upon the important part played by
and says: 'In .Xmcrica it is re-

life

garded as one safeguard of public

security.' and, di.scussing this,

is admirably organized
Maitre Gerard during a recent visit there found
that communication is established invariably in a few seconds
and the cost of subscription is so reasonable that no home is
complete without one. The Figaro attributes this blissful condition to the fact that the Slate does not interfere with the
Consequently it is adTnirable."
sirvice in any way.

the preface says the telephone service
in

America.

—
Febrl-arv

g,
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comprising the works and is admirably situated for an economical system of low tension distribution. In conformity with
modern construction the building is fireproof and consists largely
of concrete and steel.
The boiler plant, aggregating 7.200 boiler horse-power, consists of twelve Edgemoor units of the water tube type, operating
at 150 lbs. pressure with all flues discharging into a single
A unique feature of the design
brick stack 235 ft. in height.
is the installation of a Green economizer on the top of the setting

Equipment of the West Virginia
Pulp and Paper Company, Piedmont, W. Va.

Electrical

the plant of the West Virginia Pulp
IX Piedmont.
W. Va., electric power

and Paper Company

now

is

at

used exclusively,

supplanting .'he steam equipment formerly used.
At the
time of conversion from steam to electric power there were
employed about thirt}'-five/''«;am engines, ranging in size from

1»

^P^^i

a

ii-

fi

''4-

.U

Tfi,

^

rf

^^a

Fig,

I.

— SwiTCHBO.\RD

.\nd

73 to 700 hp, operating independently gi various parts of the
In the construction of the present plant all the old
plant.
engines were removed, the piping torn out, and the boiler plants

dismantled.

A

new

centfal boiler plant

was

Fig.

in

2.

the

meantime

located practically in

the

Motor-Gener.\tok Sets.

The economizer

of each boiler unit.

supply

is

house and

delivered
is

in

dumped

scrapers for cleaning the
The coal

two 3-hp induction motors.
cars on a trestle adjoining

boiler flues are operated by

the

boder

into a crusher geared to a 20-hp induction

Gener.xl View of Genek.vtok Room.

erected, cables laid and the conversion from steam to electric
power made without interruption to service. The central power
plant which is the only source of supply for the entire works,
is

20/

center of the group of buildings

bucket conFrom the crusher the coal is elevated by
veyor to a storage bin over the boiler room. From the bins
the coal descends through chutes to Murphy automatic furnaces
This conveyor is also used for carrj-ing
under the boilers.
nuilor.

:i

'
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ashes to an ash bin at the end of the coal bins where they can
The conbe loaded directly into cars by means of a chute.
veyor is operated by a 15-hp induction motor.

A

1

lie

Vol.

XLIX. Xo.

6.

engine and generator equipment consists of two Hamilcross-compound engines each direct-connected to

ton-Corliss

a revolving-field 440-volt. three-phase, 25-cycle generator oper-

very attractive engine room has been secured by the use
of white glazed brick on walls and pilasters and a wide expanse of wired glass in the roof, which, together with a liberal

ating at 94 r.p.m., two Westinghouse-Parsons turbo-generator
units of 1,000 kw each, operating at 1,500 r.p.m., and one 1,200-

monitor occupies fully two-thirds of the roof area. The power
house was originally laid out for horizontal cross-compound

generators have the same characteristics as the engine-type machines. There are also three motor generator sets consisting of

Corliss

engine units, but the rapid increase

power made

in

demands

for

advantageous to employ steam turbines in order
to avoid extending the present building as much as possible.
Approximately one-half of the power plant is occupied by two
Soo-kw engine-driven units. The remaining half is now occupied by two l,000-kw turbine units and a 1,200-kw unit in
course of construction. Proportioning the power house for the
it

FIG.

3.

— TLRBIN'E

.\.VD

CONDENSING

kw

The turbo-

turbo-generator unit in course of construction.

motor driving a 20-kw,

a 30-hp induction

230-volt.

direct-cur-

rent generator operating at 720 r.p.m, for supplying current to

cranes and hoists; a 150-hp induction motor driving a loo-kw,
125-volt, direct-current generator operating at 480 r.p.m., used

an 8s-hp induction
an exciter and for lighting purposes
motor driving a 56-kw. 125-volt, direct-current generator operated at 480 r.p.m. for lighting purposes and a 56'4-kw, 125volt exciter driven by a Buckeye engine.
The switchboard is constructed of white marble, and consists of five alternator panels, one instrument panel, eight feeder
panels, one motor starting panel, two direct-current generator
panels, three lighting feeder panels and one crane feeder panel.
In the condensing plant two types of condensers are in use.
the barometric type and the counter-current surface type. The
former serves the reciprocating engine section of the power
as

;

I'L.\NT.

engines and steam turbines the comparative floor space occupied is 5.25 and 1.53 s:|. ft. per kilowatt for engine and turbine equipments respectively, including switchboard, condensers

and

auxiliafies.

extraordinary compactness of tlu- tiirbim
arrangement of the condensing system has contributed largely to the general compactness of the turbine
plant.
Each turl/ine has its own independent condenser outfit.
which is located directly beneath it between the columns forming its foundation. This allows a spacing of 10 ft. 10 in. center
to center, between the turbine units with ample working space
Iwth on the main floor and in the basement. The foundations
consist simply of 8-in. cast iri n cohnnns with 20-in. I-beani

Outside

of

the

unit itself the

KIG. 5.

|il;inl,

UOOM.

-11(111. KU

anil (ho latter the liirliiiies.

orcler to secure the ilirect

lii

from the turhine exhaust to the cmiden.ser,
form somen hat modified from the usual type
the latter is of
liuilt by the .Mberger Condenser Company, although the fim-

lieiivery

of steam
.1

counter-curreiil

lameiil.il

•

the tup

.It

the hot

111'

well

principle

is

retained.

the cnndenser. while condepsation
at

Ste.im
is

ilr;i\\n

enters

from

bottom, being finally delivered to a hot-

tin-

uhuh

nieives other water returns. I'rnui this
partially siipplieil with feed water
.Mr is drawn from the condenser at about the ini<ldle ol the
shell ciirrisponding to the second of the three v\aler passes.
\ branch from the exhaust comu'ctinii cuniinuniciles with a free
cxh.-nisl through a suitable relief valve.
Circulating w;iler for both condensers is drawn linni a coiiMe.irliy river which
rcte cold well supplied by gravity Iimim

v.alcr reservoir

reservoir

the

Imilers

,ire

:i

(

HI.. 4.

M;
V.

iiialh
iiirc
r

—

I'LAI-i

Ihi-

lieinn

-tnicturc

nirihcr insured by

15-iii.

:in<l

rross-bcams,

llie

thornuKlllv riveted and anchored to the
al

iillaRc renting
li

Ut LUNUKNalNO I'LANi.
plates

licd

(lie

the

on

two ends,

li.nrd

pnn.

concrete arch

liiirli

The

IU>(>r

.Motor driven cenlrifuK.il
been dammed for this purpose.
I'.ntraiiu-d air is repiunps arc used with l.nth condensers.
moved from the surface condensers by means of a duplicate sit
lias

ciliiinn

necessary

const riirticm.

fcmis

riKidil.v

lif

rotative dry air

pumps

piiwer house together with
in

addition lo the

ii-iial

installed in a

two large

diilies

are

fire

small .iddiliou to

pum|)s.

The

air

llie

pimips

made use of while healing
A small iniectimi line

up the turbines preparatory to starling.

—
Febrl'arv
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The

is

upon arrival

of cold water

the desired size by a large rip

then opened and the circulating pumps are thrown in. Each
In
condenser pump is driven by a 30-hp induction motor.
freezing weather the power required for full load and high vac-

motor and then transferred to
two chipper wheels each operated by a loo-hp induction motor.
These chipper wheels cut the wood into chips about 5^ of an
inch in length and revolve at the rate of 760 cuts per minute
and have a capacity of about one hundred cords of wood every

tapped into the water head of each condenser, and a supply
drawn from the fire pump line for cooling the
condenser until the turbine is read}' to start. The main valve
ib

uum is, however, but little more than half the capacity of the
motor or about 1.17 per cent of the power generated.
During normal operation the temperature of the discharge

Fig.

water
as

it

maintained

is

is

made

pump

is

With

vacuum.

a high

water and

vacuum

readily obtained at the elevation of

sponds to about 28

The

vacuum

in.

^^^^|K^,'iM^^^*^HHT'

digesters

maintain

^ak^rS'i
^^^KJ^X^-T*^ <^^^*^

^

was made while

the chipper

was cutting

;

;

in-

\/\

below.

Highest reading, 158 hp 23 hp, actual w'ork performed.
Lowest reading, 19 hp 3 hp actual work performed.
Tliis shows the variable loads taken care of by the motor
whicli maintains practically a constant speed under these wide

ot 27 to 2754 in-

referred to a standard barometer.

"bXk^vJn

situated

poplar, the result being given below:

and a tem-

sixty-five

M.\chines.

-An interesting test

Piedmont which corre-

motor equipment compri.^es about

electric

still

P.^pek

by a belt conveyor to the top of the chip house, then into a
bin o\er the digester house where they flow by gravity to the

To accom-

a temperature of 58° intake

perature of 108° at the discharge a
is

Motor-Drive.v

throttled by a gate valve so as to yield

the highest temperature of discharge

logs are cut lengthwise to

saw driven by a 15-hp induction
the chip house where are located

twenty-four hours.
After the chips leave the chippers they
are screened to remove the sawdust and dirt and arc carried

as nearly a definite degree as possible,

at

use of in other parts of the plant.

plish this each

6.

at its destination.

^

-zA'M

^t^'r^^^'^^
|HE^
L -jmrnm^IH^

flf

1

^n

'

"'

W^

^?

'I'—W

^.:ic3

1

M

jyi

mf^]^

I'K.,

duclion motors utilizing bolh

belt

7.

— M(ITiiK-I)RIV1 X

and direct drive and oper-

various

nintor applications

the

in

the

process

of

many advantages

making paper

will

a descriptinn

clearly

show

the

The pulp used by this company
made from poplar, hasswood.

at

llic

in five-foot

is

etc.

lengths and

known as soda
The wood is

is

of

;

.>.

horse-power.

The overload

c,i|i.n.a>

1-

.n^'

•

Hesides the two loo-hp motors in the chip house there is a
motor driving this chip conveyor and chip crusher and a

,TO-hp
7'

i-hp motor operating a Robbins belt conveyor which delivers

the chips to the storage bins over the digesters.

gaiiK<l by use of electric drive.

is

works

whicli

fluctuations

West Virginia Pulp

ard Paper Company's plant are best illustrated by
of

St rER-C.\LENM)I.K M.\i_lll.\

shown.

aling from a three-phase, ,140-volt system of distribution.

The

^HBHI^^H^Il

pulp and
received

generally well seasoned

ft.
ft. in diameter and ^2^ 2
an apprnxiuiale capacity of twelve cords of \voo:l
the diyeslcrs the iiilcroclUilar mailer is dissnived by

There are lour digesters each
in height with

each.

Ill

:

:

;

;
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cooking for a period of about eight hours with caustic soda
under a steam pressure of 120 lbs. The material is transferred
from the digesters into a pulp pit, where the liquor is drained.
After the pulp is cleaned of liquor by the draining process and
washing, it is screened to remove all foreign substances and
then bleached with a chloride of lime solution to prepare it for
After bleaching, the pulp is again
use in high grade paper.
washed and screened, when it is ready for the manufacture

remove any moisture.

ment

saved in order to regain

6.

then passed over the dryers which

is

a greater or less

it

grade of paper required. Ordipassed through machine calenders, giving
finish as may be desired.
When an ex-

varies, according to the

narily the paper

ceedingly high finish

.

is

required, the paper

is

passed through

super-calenders consisting of alternate rolls of chilled iron and
paper.

The following
is

It is

XLL\. Xo.

are cylinders heated by steam and from the dryers the treat-

of paper.
All liquor drained from the pulp

Vol.

list

gives the balance of the motor equipment

together with the machines driven

—

Pulp Mill, Machine Room. One 40-hp motor driving pulp
machines and pumps.
No. 7 Paper Mill, Beater Room. Two 400-hp motors direct
connected to line shafts, each of which drives four beaters and
refining engines, and pumps for delivering stock to agitators
and stock chest. The starting conditions imposed upon these
motors are very severe, requiring a high starting torque two
i-hp motors driving agitators and clay chest.
Machine Room. Two loo-hp variable-speed motors direct
connected to cone drive. Each of these motors drives the variable speed of the two paper machines, which are on the floor
above; two 40-hp motors driving constant speed of two paper
machines noted above.
The constant-speed motors opera e
pumps, screens and shake. The variable-speed motors operate
the wire press rolls, dryers and machine calenders. The weight
of the paper is regulated by the change in speed of the machine
and the flow of the stock.
Calender Room. One 75-hp variable-speed motor geared to
The slow speed of the calen72-in. stack of super-calenders.
ders is driven by 15-hp motor by gearing; one 75-hp variablespeed motor driving 86-in. stack of super-calenders; one 15-hp
motor operates slow speed by gearing; one K'-bp motor driving
rewinder on above machine. The constant-speed motors are
used for starting the calenders until the paper is tlireaded
through the stack, at which time a variable-speed induction
motor is thrown in and the constant-speed motor automatically
thrown out of gear. The advantage of this drive is that the

—

;

—

FIG.

8.-

-MOTORS OPER.MING

RECi-.AlMl.VG ROTARIES,

—

AGITATORS

AND PUMPS.
the soda-ash contained in

The

it.

liquor

evaporated

is

tirst aftd

the residue burned in rotary furnaces into an ash called black
It is then
ash, consisting of carbon and sodium carbonate.

leached with hot water to dissolve the sodium carbonate, which
is
is

saved and used again

The

boiled.

making

in

liquor itself

is

the liquor in

made by

which the wood

mi.xing carbonate of

soda and water and caustizing with lime, the resultant liquor

known

digesters

paper maker has several speeds for varying the stock, so that
bad places in the material may be discovered. One 7S-lip
variable-speed motor driving 66-in. stack of calenders; one 15-

the following equipments of rnotors

nne 50-lip variable-speed motor belted to

50-hp motor belted to centrifugal pumps
one 50-hp motor driving pumps and pulp crushers one 30-hp
motfT driving screens one 75-hp motor driving rotary furnaces,

,0-in.

being

The

as caustic soda.

foregoing process from the time the material leaves thr

is
carried on in departments known as the Wet
Room, Bleaching Department and Bleaching Plant, which have-

Room.— One

ll^et

;

;

pumps and

alkali mixers,

and one 15-hp motor driving black

all

constant-speed

lip

speed

induction

motor operating

With

stack of super-calenders.
is

at

slow speed

and driving
machine the slow

line shaft

this

obtained by means of a friction clutch operating different
one 75-lip variable-speed nininr driving 86-in.

sizes of gearing;

asli

crusher.

Bleaching Department.— One loo-hp motor driving pumps, agiand eleven bleach chests one 50-hp motor driving pumps

tators,

;

and one 50-hp motor driving pumps and agi-

:tnd bleach mi.xcrs.

tators in chest.

—

Two 200-hp motors belted to direct-current
which furnish current to electrolytic cells for the
production of bleach carbonate of soda; one ,SO-hp motor drivone 10-hp motor driving exhaust
ing |iunips and agitators
fans, and one lo-hp motor that delivers carbon dioxide to elecPleaching Plant.

xeiK.r.-ilors

;

trolytic celU.

The

bulk of the soda pulp used in this mill is
in the soda mill to the paper mills.

the bleachers

pumped from
Formerly

all

paper was macli- fmni raRs, but pulp is now used exclusively
the variety known
in these worki. of wliidi there arc two kinds

—

as soda pulp and
made from spruce
Ix-ating engine
ter.

.'Xftcr

The two
the

beating

through refining engini's

in
It

proper,

fibre,

ety.

after

small lumps that

lj<?ing

may

as sulphite fibre,

which

is

pulps arc lirouglit together in the

and mixed with

leaving

length of the
chines

known

other

thi-

clay, sizing

engine,

.ind

the

coloring mat-

stock

is

order to iccure imifr.rmity in tli<'
then passes through the paper mascreened to rcnovc dirt

be in the mixture.

the paper machine with the appearance of

and any

The stork flows on
skimmed milk, and

an endless wire cloth whi 'h allows the water t.T
The fiber which remains on the wire is
passed over suction boxes to still further remove the wat-'r,
and is finally passed through a scries of rolls to still further
pa'i^cs

on

fwape hy

to

gravity.

FIG.

401)

IJ.

lll.MIK.S

III

.\.NII

KIIINlNl,

I.NI.I.NKS.

passed
stack of super calenders, with friction chilili
that the

nii

motor drive so

motor runs continuously.

In the cutter room there is a is-hp motor driving cutler.^
Cutters cut the paper in large sheets of the
and rc.windcrs.
required size and the rewinding machine rewinds the paper into
In the riirpcnier shop there is a 10 lip iimlor
rolls for shipment.
In this shop cases and frames are made for
driving a saw.

shipment
III

the

No. 7

mill

the

rolled

paper

is

liandled

by

electric

I

;

February

9,
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and by traveling hoists in the calender room. In the
where the paper is counted into reams and
packed into either frames or oases for shipment, the bundle:,
are handled by an electric traveling crane.
All the water used in the pulp and paper manufacture has to
be filtered, which
accomplished by allowing the water to pass
.by gravity through sand filters.
A loo-hp motor drives the
centrifugal pumps which deliver water in the various parts of
the mill to the agitators and filters.
The clay and sizing used in these mills is prepared at one
point and delivered by piping to the different beater rooms. A
50-hp motor drives the clay mixer pumps, agitator and stock
Iioists

finishing department

i.'=

301

One 75-hp constant-speed

induction motor, one 30-hp constantspeed induction motor, and one 40-hp constant speed induction
motor two 50-hp variable-speed induction motors five 75-hp
;

;

variable-speed induction motors

seven 15-hp variable-speed induction motors, and three lo-hp variable-speed induction mot;

ors.

The West Virginia Pulp and Paper Company's
mont,

W.

Va.,

one of the most complete of

is

plant at Piedits

kind

in

country, and at the present time has a force of aDout Soo

the

em-

chest.

At No.

paper mill three 250-hp, slow-speed motors, are diwhich is belted to beaters and
refining engines. The starting conditions in this department arc
very severe, as it is about 900 ft. from the power house and
the m.otors are started at full voltage.
The motors have been
operated for about four years under these conditions without
difficulty.
There are, in addition, two 75-hp motors driving
paper machines one 75-hp variable-speed motor driving a paper
tnachine, and a 250-hp motor direct connected to a line shaft
I

rect connected to a line shaft

;

and driving by means of

belts 7 stacks of super-calenders.

In No. 4 paper mill there are two loo-hp motors driving
paper machines one 400-hp motor belted to a line shaft which
drives beaters and refining engines, and a 300-hp motor belted
ters, and a 15-hp motor driving the carpenter shop.
;

In No. 4 millwright shop there is a 30-hp motor driving cutand a 15-hp motor driving carpenter shop.
There are four 30-hp motors direct coimected to centrifugal

ters,

condenser pumps in the power house, and a lOO-hp, a 30-hp
and a 40-hp motor are kept in reserve as spare units.
There are several motors used for construction v/ork on
new buildings, etc. They consist of two 15-hp motors operating
concrete mixers
one 20-hp motor operating a stone crusher
one lO-hp motor operating a hoist for raising lumber for new
building; one 15-hp, direct-current, no-volt motor driving a roll
grinder; one 2-hp, no-volt, direct-current motor driving an air
compressor and one r-hp. no-volt, direct-current motor driving
;

a

FIG.

II.

— BE.'.ILK

l;uO-\I.

SHOWIXG BEATERS

-\XD

REFIXIXG ENGINES.

Credit for the design and layout of the works is due
Mr. F. G. Ten Broeck, consulting engineer, of New York
City.
Aside from the Piedmont plant this company operates
mills at Tyrone, Pa., Davis, W. Va., Covington, Va., Mechanicville, N. Y., and Williamsburg, Pa., with a total daily capacity of 325 tons of paper and 385 tons of pulp. The entire
j;cnerator and motor equipment was supplied by the W-estinghouse Electric & Manufacturing Company.
ployees.

to

drill press.

A plant is now being erected at Piedmont to manufacture
what is known as coated paper which has a high finish and is
smoother than the best super-calendered paper. When coated
paper is desired it is taken from the paper machines with a relatively low finish and is coated on one or both sides, as the case
may be, with sizing and the best English China paper. It is

Graphical Diagram for Determining the Reactance in Alternating Current Circuits.
By

THE

T.

W. Varley.

formula for determining the coefficient of
inductance. L, of a complete single-phase circuit consisting of two wires, each i ft. in length, and r inches

;:i

familiar

radius spaced d inches apart

=

28.07

is

d\

/
/

I

.

1086 -r log

—

I

r

f

\

lo'

(I)

where L is expressed in henrys. This formula can be somewhat simplified by noting that .1086 is equal to /og 1.285, SP
that the inductance coefficient becomes

=

28.07
lo'

Since the reactance
cycles

of a

diameter
FIG. 10.

— IOO-III>

V.\RIAHLIi-SI'i:i;D

.MUTOK llHIVINi; T'.M'ER

MACHINERY.

afterwards dried by means of hot air and calendered to obtain
a high glossy finish.

The new
two
long.

stories

coating plant will consist of three buildings, each
high, with

machine rooms 75 ft. wide by 432 ft.
finishing rooms will each be 74

The super-calender and

wide by 119 ft. long.
All the machinery in the new plant will be iloctrically operated and an order for the following motors has boon placed:

is

i,ooo-ft.

may
X«

d

/
/

[log 1.285
V

—\

(2)

I

/

/

equal to 2irfL, the total reactance at Oo
circuit

be expressed

= 0.106

(2,000
in

ohms

ft.

of wire),

D

inches in

as

^—
(-'4)

/og I2.57

(3)

which value also represents the inductive reactance volts at
one ampere.
For reasons that will appear subsequently it is
preferable to express the reactance in ohms per i,ooo ft. of
single wire, so that the formulii

becomes

ft.

X =0.053

'"?

{-^)

(4)

—
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by assuming certain values for the quantity
X can be found by use of

It is evident that

d

-T-

D

the corresponding values for

When

a table of logarithms.

these values are plotted to even-

well-known logarithmic curve

scale rectangular co-ordinates the

obtained

is

when

;

they are plotted to rectangular co-ordinates

with a logarithmic scale, the curve becomes a straight line.
From either of these curves it is possible to determine the
reactance volts per ampere for i,ooo

ft.

of wires and distance between them.

any

of wire for

It

is

size

believed that the

accompanying diagram, which is equivalent to a straight line
plotted from rectangular logarithmic co-ordinates, is preferable
to such co-ordinate

read,

may

representation in that the values

and approximated with

a greater degree of

Vol.

by the distance between wires in

XLIX, Xo.

The new value then

feet.

allows the reactance volts per ampere per l.ooo
wire to be ascertained at once from the diagram.

based on 60 cycles

is

;

6.

of single

ft.

The diagram
and

for other frequencies the reactance

reactance volts are evidently proportional directly to the fre-

mutual induction between
two-phase system, each circuit
can be treated as a single-phase system, and the reactance volts
can be determined at once from the accompanying table and
diagram.
Since there

quency.
the

two separate

be

no

is

effective

circuits of a

Three-Phase Transformation.

accuracy and

convenience.

As an example of the use of this diagram the following probWhat is the value of the reactance volts
lem may be solved
at 60 cycles of a single-phase circuit consisting of two No.
:

conductors spaced 12
of

.3249

in.,

•reactance

in.

so that
as

e.m.f.,

volts per 1,000

rf

The conductor has

apart?
-f-

i?

=

found from

a diameter

37; and the value for the
the diagram, is about .1047

of wire.

ft.

In the case of a three-phase circuit with the three wires
placed at the apex of an equilateral triangle, and the currents
differing in phase by 120 electrical time degrees, each wire can
be considered as having a single return wire (in the two other
conductors) spaced from it a distance equal to one side of the
triangle. Thus the reactance volts per single wire is the same

By

A

STUDY

a.

S.

of the fluxes

McAllister.

demanded by

three sinusoidal elec-

tromotive forces displaced from each other by 120 electrical time degrees will show that at any chosen instant the sum of any two of the fluxes is equal in value and
The significance
opposite in direction to the remaining flux.
of this result is that if a transformer core he constructed with
three legs, each

wound with

the

same number of

turns,

l)i>'.'i'.'->-b"t»i-i.n

Diameter

ate exactly like the

primary winding and magnetic

circuit of a

separate single-phase transformer. In consequence of this fact
by increasing the material of a core-type single-phase transformer

CeutTs

fifty

rating of the

the

cent,

Wires

of

if

three-phase relation to each other, each coil and core will oper-

by slightly more than
4- RatliK =

and

the three windings be subjected to electromotive forces in true

ment becomes exactly

per

equip-

per

fifty

cent greater, as a tln-ee-phase

transformer.
little
IS

l£eacrnucc VoUb, per Ampere, per 1000

ft.

of

over

LOGARITHMIC DIAGRAM OF REACTANCE VOLTAGE,

rating
in

the wire whether the

wire forms a part of a

Therefore, the
once for determining the reactance in

a

per cent to the

material of a lo-kw core-type
transformer there is obtained a
three-phase transformer whose

Wire

utUJ Cycles

per ampere

Thus by adding

fifty

phase transformer

is

15 kw.

Such a poly-

capable of performing the work of three
transformers A-connccted or V-coimected,

is

single-phase circuit or of a three-phase circuit.

5-ku-

diagram can be used

or of two 8.66-kvv transformers V-coniiectod. nr of one 7.5-kw
and one 8.66-kw transformers T-connected.

at

three-phase circuits.

Let
a

it

be required to find the reactance volts in each wire of

three-phase system delivering 10,000

kw

5,000

ft.

at

10,000

The
volts between 50o,ooo-cir.-mil wires spaced 48 in. apart.
diameter of the conductor is .708 in., so that li -f- 73
68;
the value of the reactance volts as found from the diagram is
.119 ohm in each wire per ampere per 1,000 ft. of circuit. The

=

current per wire

The relative merits of the three-phase transformer and the
combination of single-phase transformers that may be employed for obtaining the same service are frequently discussed
on the basis of the decrease in cost of the sevci'al types of
transformers with increase in rating, and on such basis it has
been shown that the three-phase transformer is the cheapest,

is

IV

/

single-phase

= ——— =_
V3

E

10,000,000

V3

=

S77 amperes,

ft.

of wire will be .119

10,000

»o that the reactance e.m.f. for 5,000

X

=

X

343 volts in each wire.
S
For convenience, the accompanying table is given to show
the relative diameters of commercial sizes of transmission wire.
577

Diameter

-Slic of wire

B&S

J.00i»,000

inch.
1.414

i.7,SM,('Oo

1.321

rii, mitii.

.

1.224
l.oon
.866
.708
.500
.460
.4006
.364«

l,r'0o,OOO

750,000
300,000
250,000
2
'

1 1

,600

167,800
135,100
105,500
1I3.09O

66,370
5a.630
4). 740
33.100
26.350
ao.tio
16.320

0000
000

d+D

for 12 in.
8.5

91
».8
12.

13.86

I.

-ACTIVK MATERIAL FOR SINGLE-PHASE

AND THREE-PHASE

TRANSFORMERS.

It
29.35
.12.»5

I'te.insc

It

rcprrsciils in

its

cfmstruotion

l.io

per cein 01

llie

of a lo-kw transfornier, while the other combinations are

.JH-J.!

41. SS

.2576
.2294
.2043
.181U
.1620
.1443
.1285

46.6

expensive on accmmt of

—

52.4
5«.7

66.05
B3.2
93-5

The fourth volumn rIvcs flic value of d
D for 12 in. between
«ir.-.
r.,r other distances this ratio shouUI be multiplied

lb..

no.

17-

W-

i'*'l
.

Rolio

gate

rating

smaller

reipiiriiig

an equal or greater aggre-

transformers.

The

outline

discussion

intended to show that, quite apart from the demanufarturiiiK cost witli increase in size of transformer

given l/clow
crease in

in

cost

more

is

units, the three-phase transfiirmer possesses a real

advantage

in

requiring less material and being more cflicient than other trans-

former combinations, and that the advantage in this one reis quite a|i|ircrialile even when the three -ph.iso transformer

spect

—
Fkbruauv

Mention

of large capacity.

is

also

is

made of the advantages
when a three-phase

of the T-connection of two transformers

transformer cannot be obtained.
Referring now to Fig. i, which indicates the relative increase
in constructive material required for changing a single-phase
to a three-phase transformer having a 50 per cent larger rating, it will be noted that 50 per cent more copper must be used
and that the iron must be increased by slightly more than 50
per cent. As an average value it may be stated that the weight
of iron per kvv rating will be about 6 per cent greater than,
and the weight of copper exactly the same as, that for a singlephase transformer having 66yj per cent as large a rating. Using values obtained from a certain commercial line of singlephase core-type transformers, as published in the bulletins of
the manufacturer, it is found that the copper of a lo-kw transformer weighs 17.3 lbs. per kw and the iron weighs 22 lbs. per
k\v, while the corresponding values for a S-kw transformer are
23.6 lbs. of copper and 25.6 lbs. of iron. Thus a 15-kw threephase transformer requires 17.3 lbs. of copper and 23.3 lbs. of
iron per kw, while three S-kw single-phase transformers require 23.6 lbs. of copper and 25.6 lbs. of iron per kw. Moreo\;er, the copper loss in the three-phase transformer at full load
is 17.7 watts and the iron loss 1 1.2 watts per kw while the corresponding losses for the three single-phase transformers are
20.0

and

Thus

12.2, respectively.

the full-load efficiency of the

3
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A

with increase in capacity of the transformers of each line.
study of numerous lines of single-phase transformers as manu-

factured at the present time shows that the loss in watts per
kilowatt in any certain line of transformers

with an error that

is

quite small

may

be expressed,

by the following equation

k

W
Vihere ]V
A'

at

the

is

one

is

the rating of the transformer in any chosen unit,

loss

unit,

in

watts per kilowatt for a transformer rated

and x

an exponent the value of which varies

is

slightly with the rating but

is

practically constant over a large

has been found that for almost all lines of transformers, including core-type and shell-type, high-voltagc and lowrange.

It

voltage, high-frequency

and low-frequency, air-blast, self-cooling
and water cooled, x has a value seldom much greater or less
than .26
it
is larger at low ratings and also at very high
;

electromotive forces.

The

significance of this result

3-kw transformer is
kw transformer of the same

loss in a

^

as large per

kw

is

that the

as that in a i-

line
the loss per kw in a 30-kw
transformer equals 75. per cent of that in a lO-kw transformer,
a 300-kw transformer has a loss per kw three-fourths of that of
a loo-kw transformer, and a 3,000-kw transformer suffers a
loss of 75. per cent as large per kw as that of a i.ooo-kw transformer, and so on. It is worthy of note that of the numerous
lines of transformers examined, the one upon which the calculations indicated in Fig. 2 were based showed the most marked
disagreement with the above equation. The divergence was such
as to be unfavorable to the three-phase transformer: hence the
comparison to be drawn from Fig. 2 in no respect exaggerates
the advantages of the three-phase transformer.
Although in any certain line of transformers the core loss per
lb. of iron and the coil loss per lb. of copper do not vary appreciably throughout a limited range in rating (that is, the
magnetic and current densities are constant) yet the ratio of
iron to copper changes somewhat with the size of the transformer. Thus two transformers having exactly the same loss
per lb. of iron and per lb. of copper, and the same total loss
per kilowatt, may not weigh the same per kilowatt moreover,
the constructive material may not cost the same per kw of
rating or per lb. of total weight. However, throughout a limited range it may fairly be stated that the weight of transformers in a certain line varies directly with the losses. The maximum. adverse divergence for all lines examined was found to be
;

;

4

s
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44
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aO

fiO

W
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*>

Total Rating in Kilowatts

FIG. 2.

— COMPARISON- OF TRANSFORMER EQUIPMENTS GIVING THE
SAME TOTAL

three-phase

transformer

97.2

is

OUTPtrT.

cent and.

per

of the

three-

single-phase transformers 96.9 per cent.
The results of a series of calculations similar to the above

covering the complete line of transformers ranging in capacity

from .75 to 75 kilowatts are indicated graphically in
where smooth curves have been drawn through more or
regularly placed points.

It

will be seen

rating.

It

is

to

be

single-phase transformer of the

and

less material

former

more

i-;

noted,

same

efficient

formers, the following conclusions could be drawn

for

however, that a single

much

three-phase trans-

unit.

The above

facts

deal

2.

less ir-

at a glance that

tlie

the line selected for the comparison in Fig.

tions here

total rating requires

than

in

Fig. 2,

each value of power to be transformed, the three-phase transformer requires less constructive material and is more efficient than three single-phase transformers having the same

combined

:

with the fundamental phenomena in-

deduced were absolutely correct for

If the rela-

all sizes

of trans-

— minor

dis-

turbing effects being ignored

A

single-phase transformer weighs 25 per cent less than three
same total rating its losses

separate transformers having the

;

A

load are also 25 per cent less.
three-phase transformer
weighs. 16.5 per cent less than three. separate transformers: its
at full

losses are also 16.5 per cent less.
Two transformers V-connccted weigh exactly the same as three separate single-phase
transformers for the same power transmitted; the losses arc also

equal.

Two

transformers T-connected have a combined weight

design of transformers, and they arc independent

5 per cent less than three separate transformers either A-con-

manufacturing cost with the increase in size
The last mentioned decrease serves, moreover, to emphasize the relative advantages of the three-phase
transformer; it is. however, more pronounced the smaller the
units, because the cost approximates a constant value per lb.
of material for extremely large transformers, but approaches
more nearly a constant value per transformer units in very

nected or Y-connected or than two transformers \"-connected;
It is believed that the
the losses are likewise 5 per cent less.

volved

in the

of the decrease

in

of transformer units.

small sizes.

Although in selecting the material and detertniniiiK the dimensions of any certsin line of transformers tlie designer arranges each unit as a compromise between the demands of
ll.chtness and efficiency, quite independent of the other units
of the same line, the fact remains that the best compromise for
each unit
sults a

is

so related to that for the other units that there re-

definite rate of decrease of loss, or of weight, per

kw

comparisons here made are fair in every respect to each type o
transformer or interconnection of transformers.
From the above considerations it would seem that for the
transformation of three-phase power the three-phase transformer
is to be preferred to. any other possible equipment.
So far as
concerns the cost of the equipment and the efficiency in operation two T-cotmected transformers are preferable either to two
V-connccted transformers or to three transformers .i-connccted
or Y-connccfcd.
In comparing the T-cotmcction with the A or Y-conncction.
accomplishes the transit is to be noted that each connection
"Tnrniation without sensible distortion of phase relations.
The
T-eonnection allows the neutral point to be reached equally as

—
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The

well as does the Y-connection.

^-connection, however,

is

the only one capable of transforming in emergencies with one
disabled transformer.

With reference

to

its ability

the T-connection

tions,

to maintain balanced phase rela-

much

is

better than the V-connection.

For the starting of three-phase motors at reduced voltages.
where the transformers are in use for only a small fraction of
the

time,

total

serious

of phase

relations

may

not be

but, for continuous operation the distortion should not

;

For the

permitted.

be

the distortion

condition the

latter

T-connection

preferable in every respect to the V-connection, and in
cases

it

should prove more advantageous than either the

is

many
A or

\'0L.

XLIX, No.

6.

which had been the cause of complaint in a former action. Since
then, however, the balancing of the engine had been improved
by carrying out certain recommendations of Professor Dalby,
but recently the set had needed repairs, and, after it had been
taken down and re-erected, the vibration was once more evident.

It

was

practically admitted by the defendants that there

had been a certain amount of vibration when

particular

this

engine was running. The serious matter for consideration is the
effect of such decisions in hampering the development of the
electricity supply industry,

which

ber of legal restrictions.

The

every electric lighting order

is

already crippled by a

following clause

"Nothing

:

in this

num-

included in

is

order shall ex-

the Y-connection of three separate transformers.

onerate the undertakers from any indictment, action or other

worthy of note that the prime requisite for the T-conwork is met when
the two transformers possess the same ratio of primary to secondary turns and a tap is brought out from the central point
of one of the transformers the two halves of both the primary
and the secondary windings of the latter transformer should

proceedings for nuisance in the event of any nuisance being
caused by them." Thus, although the electricity supply undertaker is bound under penalty to supply electricity to practically
every consumer who requires it, and must, therefore, gradually
increase the size of his works and put in larger generating units,
yet he is liable to an injunction at any time calling upon him
to stop these engines if it can be proved that they cause sufficient vibration to be objectionable to those living near the
works. For if a 450-kw set, even though it be a badly balanced

It is

nection of the transformers for three-phase

;

be well interspaced to prevent excessive magnetic leakage. It
is not essential that the former transformer be designed for
exactly 86.6 per cent of the voltage of the latter; the normal voltage of one can be 90 per cent of the other, without producing
Moreover, transformers designed for the
detrimental results.

same normal e.m.f. and intended for V-connection can be Tconnected with considerable improvement in service.

reciprocating engine, creates an "actionable nuisance.

turbine sets that are

English Electrical

Law

in

'

the sets

now

being installed in
electricity works, may well do the same, for presumably noise
is a nuisance just as much as slower vibrations; and the large
of twice, thrice or ten times the size,

now

built

do not always run

silently.

1906.

ing the works

;

but, unfortunately, the undertaker has

no powers

of compulsory purchase under the electric lighting acts.

By

A

simple remedy for this state of aiTairs would be, of course, for
the electricity supply authorities to buy the property surround-

a. Briiion.

was recently heard in the EngPrivy Council on appeal from one of the Canadian courts,
one of the counsel engaged cited a decision of the United States
Supreme Court. It turned out that the decision was one which
In the course of a case which

As

a

matter of fact, the Borough Council in the former case alluded
to had already acquired the land on which tlie houses stood, but

lish

not the leases, and one result of the action was that the council

related to the

finally bought the leases at a far higher price than they would
otherwise have had to pay. It may be mentioned, with reference
u< this case, that the Borough Council have recently introduced

American Constitution

;

and that

it

was

not, there-

to the point

under discussion, but Lord Halsbury

a

(the ex-Lord" Chancellor)

pointed out that the decision of the

this clause.

germane

fore,

highest court in the United States was entitled to the greatest
respect in English courts of justice.

Upon

the assumption

— which

is

namely, that

that the converse,

English compeers, a short survey of
some of the cases relating to electricity which have been decided
during 1906 may be of service to American electrical engineers.
It is true that the law relating to electricity is in both countries
set forth in the statute books; in England the general law is

to the opinion of their

contained in certain public acts of Parliament, while the particular rights and duties of local authorities and companiis
supplying electricity arc set forth in what arc

as private

it is apprehended that the law of elecany particular State of the Union is to be found in

In America, too,

acts.

in

tricity
its

known

Nevertheless

statute book.

eral principles,

Unit'

it

is

when we come

to consider gen-

found that those which arc applied

in the

States are founded on those which obtain in the courts

'I

of the mother country.
There have not hcfn

many

cases during the past year dealinR

is proposed, however, to siunmarizc those which arc most likely to be of interest to Ameri-

specifically

with electricity.

It

can electrical engineers.
The qucstioi) of nuisance caused by electrical umlcrtakcrs
'has been considered within the last few months. Some of the
residents in a street adjoining the electricity works of I>ondon
Horough Council brought an action to restrain the council from
continuing a nuis.iiicc caused by their dust destructor and electricity works; and, while the residents lost their case s" far
as the dust destructor was concerned, they succeeded in nbtainit)K ;in injunction restraining the defendants from working their
'

s

(o as to cause vibralion sufficient to constitute a

"I'-gal

.;..;c."

The

trouble in question

lUnd engine, driving

a

was caused by a three-crank com4S0-kw continunus-rurrent dynamo,

Parliament

.with

a view to relieving themselves of

In England, as in the United States, a conflict rages between
local

made with some confidence
American judges give weight

into

bill

bodies and private companies in relation to the right to

supply electricity.

That

right,

according to some people, should

and the English electric
be confined to municipal enterprise
lighting acts are so drafted that after the lapse of a number of
years the local authority in any district may acquire compulsorily
;

In the meantime,
the undertaking of a private company.
however, there are facilities for the friendly transfer of an undertaking from a local authority to a private coniiiany and
all

vice versa.

Agreements

fur the transfer of electrical undertakings

must

sanctioned by the Board of Trade, and the question has recently arisen as to what agreement must be sanctioned.
It apIn-

pears from the case of

Mayor

of

Electric Supply Corporation, that

ment must be brought before

Lambeth
all

vs.

South London

the terms of the arrange-

the board.

By

a provisional order,

confirmed by statute, local authorities were made the undertakers for the supply of electrical energy for lighting purposes
within their district, and they were enabled with (he approval
of the Board of Trade to transfer their powers. The local authorities entered into negotiations with a company for the transfer In the latter of their powers, and it was agreed that the

company, as

a

term of the transfer, should erect and

niaiiitain a

dust destructor and dispose of the refuse supplied to them by
A deed containing these terms was subthe local authority.

mitted to the Board of Trade, but the board refused lo approve of it upon the ground that they had nothing to do with

Two deeds wore llicn drawn
powers of the local autliority
as to electric liglninK, which the Hoard of Trade appmvcd. and
the second for the erection and niaintrii.ince by the company
the crectiDU of a du'-l dcslnutnr.

lip.

the

first

for the transirr of the

of a dust deslrurtcir. The destructor li.ivinR been erected, the
company refused to maintain it and to dispose of the refuse. In

an aitinn by the local authorities for a declaration nf their rights,

February
it

was held
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g,

the execution of the second deed relating

that, as

was
the approval of the Board
it was invalid.
to the dust destructor

The

of Trade,

first

deed,

required

it

and without that approval

question of compulsory purchase has also arisen in rela-

tion to electric tramways.
acts,

a term of the

Just as, under the electric lighting

company may be bought up by the
some time or other on the terms of the local

the undertaking of a

local authority at

authority paying the "then value" of the undertaking, so under

Section 43 of the Tramways Act, 1870, a tramway
to transfer its property and good will.

have

What

constitutes the "then value" has given rise

culty

in

sellers,

practice.

It

would seem

not the value to the buyers.

to
It

mean

company may
The question,
to some diffi-

the value

of Lords in the recent case of Manchester Carriage

Company

Swinton

to

the

was decided by the House

& Tramway

Pendlebury U. D. C. (22 T. L. R., 154)
that where local authorities purchase the undertaking of a
tramway company under Section 43 of the Tramways Act, 1870,
they may be compelled to purchase a depot outside their district
which is suitable to and used by the tramway company for the
purposes of its undertaking within the district.
"The then
value" of the tramway, etc., in Section 43, means the value to
the promoters, and not the value to the purchasing authority
vs.

&.

tramway company to sell.
The decision of the Court of Appeal,s reversed and the judgment
of Channel!, J., restored, upon the ground that the finding of
the arbitrator in the special case was not ambiguous, and that
he had found that the depot was suitable to and used for the
purposes of the undertaking. The effect of this decision may be
at the date of the notice requiring the

by considering the position of an electric lighting
its
undertaking to a local authority who
desired to "scrap" the old plant, and substitute new therefor.
illustrated

company

selling

would not be the value of old
iron, but the value which the plant was to the vendors.
While local authorities in their position as undertakers for
the supply of electricity have many privileges, they are by no
means all powerful and are not permitted to exceed the rights
and privileges conferred upon them by statute. So. where land
is purchased by agreement for the purpose of erecting a gener-
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and maintenance of the road, and the expense

for the repair

reasonably incurred by the corporation in so doing shall be
repaid to them by the company.
A dispute having arisen be-

tween the corporation and the tramway company as to keeping
in good repair and at a proper level the junction of the paving
laid by the company with that laid by the corporation, it was
held that the dispute must be referred to an arbitrator nominated
by the Board of Trade, under Section 33 of the Tramways Act,
1870, and that the court had no jurisdiction to entertain an
action in respect of it.
(Mayor, etc., of Norwich, vs. Norwich

Tramways Company,

Electric

One

22 T. L. R., 553.)

other case, which relates to the "hiring" of a supply of

power, remains to be noted. The defendants, who were the
lessees of a factory, demised to the plaintiffs a room therein
and agreed to supply to them power from an engine for working
J machine in the room demised at a yearly rent of £100.
The
engine was under the control and in the possession of the defendants.
While the engine was working the machine, owing

to a defect in the

governor

went too

it

fast,

with the result that

room became heated and
broke, and killed a workman employed by the plaintiffs. The
plaintiffs, having paid the widow compensation under the Work-

part of the machine in the plaintiff's

men's Compensation Act, 1897, sued the defendants to recover
the amount so paid.
The jury found that the defendants had
not supplied power which was reasonably fit for the purpose of
working the machine. It was held that apart from the demise

room

of the

there was a contract by the defendants to supply

to the plaintiffs

power

for

working the machine; that

this

was

a contract of purchase and sale; that there was, therefore, an

power reasonably fit for the purpose and
were entitled to recover. (Beiitley Brothers

obligation to supply
that the plaintiffs
vs.

A. Metcalfe

&

;

Co.. 22 T. L. R., 676.)

In such a case the "then value"

Generating Station of the

&

Power Company

of

Mount Union Light
Mount Union, Pa.

;

ating station, the building of a refuse destructor thereon will

be prohibited by the court. In Attorney-General vs. Pontypridd
Urban District Council (22 T. L. R., 576) local authorities,
who were the undertakers for the supply of electricity within

The town

Mount Union

of

is

on the main

line of the

Middle

Division of the Pennsylvania Railroad, 86 miles west of Harris-

burg and and

in the center of

the extensive improvements being

district, purchased by agreement land for the erection
thereon of an electric generating station. The whole of the land
not being wanted for the generating station, they proceeded to
erect a refuse destructor on part of the land, intending to
utilize the heat derived from the refuse destructor in the gen-

their

At the time they purchased the
but this was not communicati-d
tc the vendor.
It was held that the local authorities were not
entitled to use the land, which was acquired for the purpose of

eration of electrical energy.

land they intended so to use

it,

erecting a generating station, for the erection of a refuse destructor, vihich

was no part of the generating

station,

nor neces-

sary and incidental to the supply of electricity, and that an in-

junction would be granted to restrain them from doing

so.

an electric tramway companx
which acquires the right to run trams along streets (in America
the right is termed a franchise) must fulfil certain obligations
to the public. Thus the highway authority are generally relieved
from the duty of maintaining or repairing that part of the road
which is occupied by the track; this work being handed over
entirely to the tramway company, where disputes arise as to the
construction of the clause which imposes this obligation, they
are in general referred to arbitration, and it has recently been
decided under a local act that disputes relating to the question
as to who is to repair the junction between tramway track anil
road metal must also be referred by Section 57. subs. 5, of the
In

England

Norwich

as

Electric

in

.America,

Tramways

maintain and keep

in

Act, 1897, "if the

good condition

company

fail

to

to the satisfaction of the

The junction of the paving laid and
maintained by the company with the surface laid and maintained
by the cnrporation." the corjioration mnv do the work necessary

corporation.

.

.

.

(5)

FIG.

I.

— GKNER.\L

VIEW OF I.NTERIOR OF

GENER.VTl.Nli Sl.MlO.N.

made by the above mentioned railroad. It has a population of
about 3,000 people and is growing rapidly.
The plant of the Mount Union Light & Power Company was
built

in

.\pril.

town and

is

IQ05:

it

is

situated

adjacent to the

fire

in

brick

the eastern part of the

factory

of the

Mount

L'nion Silica Brick Company.

The
ers,

boiler room contains three Erie City return tubular
two of 150 hp each and one of 250 hp these boilers are
:

boilfired
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with Rock Ridge bituminous coal costing $1.95 per ton delivered.
The furnaces are hand-fired and the water supply is secured
from a small stream near the plant; two Worthington feedwater pumps are used to supply the boilers through a Cochran

XLIX, Xo.

Vol.

6.

Fig. 3, four windings of only two turns per coil are arranged
so as to give the desired progression of phase at the commu-

tator: the conductors forming one side of a coil are arranged

an

FH3 D

11a
n u

Ufa

7K1

special feed-water heater.

The engine and generator equipment consists of one Ball engine driving two 50-kw, 120-volt General Electric generators,
The switchboard is of the
operated on a three-wire system.
General Electric make and consists of two panels, one generator

a

o

r-»

G
D a

D Dh
a D

a
a Dh
Q D

panel and one circuit panel.

The notable feature of this installation is the street-lighting
system, which consists of 33 enclosed Adams-Bagnall arc lamps,
connected in multiple on two circuits, there are also five 50-cp
The

incandescents on the streets.

street

system burns until
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10
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WINDINGS.

in

a single slot, while the other side of the coil

in

two

distributed

is

slots.

Figs. 4

and

illustrate a

5

scheme for improving the commu-

\

'

lUJ

1
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J
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m
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ii

2l>
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FIG.

3.

— FOUR

INTERLACED WINDINGS.

Days of Month
FIG. 2.

— INCREASE

12 m., and the company receives $48 per year
and $15 per year for each incandescent lamp.

for each arc

upon the

tation by superposing

IN OUTPUT FOR DECEMTiER, IQCO.

lamp

field

magnetism a certain com-

ponent of flux which tends to produce a commutating field in
the armature and thus to render it possible to run the motor at

The company has a connected load of about 2,000 i6-cp incandescent lamps, on the meter system, the rate being 10 cents
per kw-hour. Incandescent lamps are renewed at the rate of

\mmm

wmmm
mtmm

mmm

20 cents each. The office of the company is in the central part
of the town, where a show room is maintained.
To give an idea of the increase of business during 1906 Fig
2 is presented
this tells at a glance the increase in output for
December, 1906, over December, 1905. Scott Dihcrt is owner
of the plant and John L. Dickson is the superintendent.
;

—

'

-wm

1

FIGS.

Prevention of Sparking in Alternating-Current

Commutator Motors.

4 AND

5.

— METHOD

'

mm

*^

I

T
'

OF IMPROVING COM .MUTATION.

The voltage impressed upon
depend upon the current in the armature, and it is stated that a commutating field of the proper
phase and amount may thus be obtained for enabling the motor
li; operate sparklessly at any given speed
within limits.

speeds greatly above synchronisiji.
the field coils

Four patents were issued to Mr. Marius I.atour on J.-muary
on various schemes for the prevention of sparking in alternating-current commutator motors. Three of the patents relate
I.;

armature windings connected
the width of each brush
two commutator segments thai arc

made

is

lo

to the use of a phiralily of parallel
to

successive

commutator

being insufficient lo

l)ri<lge

segmciils,

Recent Electrochemical Developments.
EI.ECTRU;

FURNACES.

American ICIocU-ocln'Miical SoMr. C. I-. Collcns, Second, presented a highly tnatliematical
pajier on the theory of electric resistance fmnaces in which the
material to be treated is healed from ;i resistor throunh which
h'rom this resistor (for inslaTice,
the electric current passes,
llic luat
the carbon rod in the center of a carbornndmn furn.icc
p.isses outward into the material uniler Ire.ilment Ohe mixture
of sand, coke ;nid sawdust frnni which the cirbonindum is lo
.'\l

ilk'

llli.ica

ineeliiig of the

ciety

no.

I.

—TWO

INTERLACED WINDINGS.

)

connected lo Ihc same winding. The novel features resi<lc in
so arranging llic coils of the separate windings as to obtain an
even progression of (lie voltages in the several coils without increasing the iiunil>er of

In the

slots.

scheme sho\^n

in

Fig.

two windings, one of which consists of coiU having a
width greater by one slot than the coil widlh of the oilier wind-

there arc

ing.

The scheme

illuslrati-d

in

Fig.

2,

which

is

applicable to

two or more interlaced windings, consists in conneeling the
romniulalor leads of one or more of llic windings lo inlcrmeale points on the coiln of the windings, so that flic portion
that winding included helwccn two adjacent coniinulator
•ads comprises (lortions of two diflcrcnt coils in two adjacent
'

t

'

'

I'''

V

—

"'iiw,.

I,,

;,

third metliod, as

illuslralcd

in

bi-

produced.).

The

teinperalure

is

highest

riKJit

nl

Ihe resistor

and decreases with increasing distance from the resistor. Now
llic desired furnace reaction will go on only between certain
limits

formed
by two

of

Hence

leuiperatiire.

in llie

furnace

isiillirrnial

in

,1

the

dcsiri'd

The

away

li.is

is

will

be

enclosed

surfaces; the one near the resistor has the

niaximiini lrinprr,ilnri' at which Ihr product
fiirlhor

product

certain zone only, which

tin-

minimum

is

fornied, the other

temperature.

heat which comes frnm Ihe resistor enters the zone of

reaction ihroiiKh the
surface, flows Ihrougli

first
llic

rin.ixiiiniiii

lemiieralurcj

zone of reaction and leaves

isothermal
it

throuRh

—
Febrlary

9,
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(minimum temperature)

the second

isothermal

surface

is

heat passing through

it

out of the zone of the reaction

is

wasted.

One

of the chief results of Mr. Collens' mathematical discus-

sion

was the proof that the

ratio

which the surface of productive

heat diffusion bears to the surface of non-productive heat diffuThe reasons arr
sion should be made as large as possible.

obvious even without mathematics.

means

A

very large surface of pro-

large proportion of the
with the heat-generating body. This
facilitates the diflfusion of heat in the productive zone of reaction and tends to maintain withiii that zone the state of steady
With a high energy supply a given amount of
flow of heat.
entire

mass

diflfusion

is

Telephone Patents.

called

him the "surface of non-productive heat diffusion" because the

ductive heat

New

Ihe

surface.

by Mr. Collens the "surface of productive
heat diffusion," because the heat passing through it is utilized
to form the desired product.
The second surface is called by
first

307

that

a

in contact

thermal work can be done
only a very small

amount

in a

COMPOSITE SYSTEM.
field for composite systems has been
greatly broadened by the appreciation of their general usefulness
for railways. For such work the requirements are very dififerent

Of

recent years

the

from those of the earlier systems because practically all circuits
worked grounded.
In Fig. I is shown the arrangement just patented by H. O.
Rugh, of Sandwich, 111. It will be noted that the telegraph
key is shunted by a condenser and therefore its contacts do not
The normal telegraph
directly affect the telephone circuit.
current splits at the point of the bridge and the arms being
nnist be

very short time during which

of heat will be dififused into the

ma-

beyond. Summed up in a few words, a relatively large
surface of productive heat diffusion means high efficiency with
terials

out increased labor cost.

We

have dwelled

some length on

at

has been actually followed

in

this principle

because

examples of its application in Xiagara practice are given in
Mr. Collens' paper, above referred to. This principle is carried through with consequence in a new furnace construction
Between the two terminals
recently patented by Mr. Collens.
at the two ends of the furnace there are alternately thin vertical columns of the powdered resistor material and tiers of
blocks of the material under treatment. Thin carbon or graphite
slabs are placed between these blocks to make electrical connection between two successive columns of the resistor material.
A very large contact surface between resistor material and material under treatment is evidently produced in this way, as
desired.

For many purposes, for instance in dental practice, a resistance furnace is used in which the heat is produced in a platinum
wire wound around the containing receptacle. While this gives
a very simple construction, care must be taken in practice not
to turn on at once the whole current because the receptacle
would crack. Now it is well known that fused quartz has a
A fused quartz
practically negligible coeflficient of expansion.

may

be heated red hot and will not crack in contact
For this reason a recent patent of Prof. Wm.
H. Bristol, of Stevens Institute, proposes to use in an electric
resistance furnace a fused quartz crucible around which the platiinnri wire is wound.
The full current may then be turned on
crucible

with cold water.

at

once without danger of cracking.

the construction, since no

rheostats,

This not only
etc.,

I
— RUGH

:

it

Some

resistance furnace design.

p,Q

I

pedance, are impervious to telephone circuits the condensers,
may, therefore, trace a path
its passage.
from ground to ground through the telephones and condensers,
;

We

however, permit

with none but impervious side branches.

TWO-WIRE SVVITCHBO.ARD CIRCLIT.
H. G. Webster has patented a two-wire circuit system in
which the cut-oflf relay is bridged across the jack at all times.
The battery and one limb of the line are connected to one end
of the relay winding in addition. The line relay current finds
the subscriber
its way to ground when a call is made through
the returnrelay,
cut-olf
the
of
contact
rear
and
a
line,
set and
ing line limb being connected to the swinging contact of the
relay comes
relay. When a plug is inserted in a jack the cut-oflf
jack and cuttmg
up, connecting the free limb of the line to the
the ground.

oflf

operation of the system depends upon -the supervisory
relay alone, but
relay failing when in series with the cut-oflf
The
line.
acting when in series with this, shunted by the
assigned
been
has
Company
Supply
Switchboard &

The

Kellogg

facilitates

are required, but

the patent.
it

A

furnace employing a quartz tube as the retaining vessel was
described by Prof. Bristol before the New York meeting of the

.American Association for the Advancement of Science, as noted

our issue for January

While Mr.

5,

1907.

E. A. Colby's fundamental patents

induction furnace have nearly run out, practical

TELEPHOXV.

.-VND

balanced and the telephone circuit therefore being connected
to equipotential points, no current escapes to the telephones. Now,
on the other hand, all arms of the bridge being of high im-

rcsidts in a considerable saving of time in the use of the furnace.

ii,

COMPOSITE TELEGR.\PHy

on the

electric

work with

It

quite the

is

NEW HOOK SWITCH.
fashion now to arrange a hook

switch

so^ thai

one patented by G. P.
been assigned to the
having
Foster, of Chicago, his patent
of sheet n-.etal
.\inerican Electric Telephone Company. A piece
.ind pivot lor
support
provide
to
is punched out and formed up

the

lever

may

be removed.

Such

is

this

type of furnace in the steel industry has only begun and the

present development consists mostly in

improving details and

Thus two recent patents of Mr.
by patents.
Colby refer to details of mechanical construction of the weakest
point of this type of furnace the annular crucible which concovering them

—

which represents the single secondary winding of the furnace transformer.
.\ recent patent of Mr. (i. C. Landis refers to furnaces in
\ap>ir or gas. as used for instance for
which the product is
making phosphorus. Within vitrified brick walls the carbon
crucible is built up in two sets of carbon blocks, forming :he
one terminal of the furnace. The other ternn'nal is .an adjusiable
vertical carbon rod passing through the center of the lid of the
furnace.
There are two other openings in the lid, one for
charging, the other for the escape of the gases. The molten slag
tains

the molten charge and

.1

is

tapped

opir.ilinn.

ne.n'r

the bottom.

The

furnace

is

continuous

in

its

EIG.

the

hook and

lever
If

a

FOSTER SWITCH HOOK.

2.

Slots lead into the
support for the springs.
abruptly upwards near its middle.

support, which turn

the (nuniion of the

pressure of

(he

hook be inserted

siirings

will

become accidentally misplaced.
ment.

hold

it

Fig. 2

in the slots the

there,

so that

it

upward
cannot

shows the whole arrange-

:

:
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PARTY LIXE APPARATUS.

The

instrument.

selective ringing of party line stations has been attacked

from many

The most obvious and

sides.

least successful type

thus far has been the step-bj-step system. This has been patented in, we might safely say, hundreds of forms, and yet not
one has had any extended use. This week we have patents for

two systems of

this kind.
One of these comprises the commonelements of a ratchet device rotating cam wheels with
stops to block the switching levers.
In the system there is a
rather novel circuit arrangement, but the movements are con-

place

trolled electromagnetically over
is

an auxiliary wire.

Wood, of

the invention of C. H.

This system

Cleveland, Ohio.

Another adaptation of this type dispenses with the ratchet
and places at each station a set of relays, which control

device,

the continuit}' of the line in response to the proper sequence

of positive and negative current impulses.

one patented

bj'

type

distinctive

Such a system is
Mersman, of Ottawa, Ohio. An entirely
that form of selective system wherein the

F. P.
is

each station

at

is

6.

also best to set the pointer nearly vertical

is

The

sufficiently adjustable.

if it is

XLIX, No.

deflections are observed

by

the usual telescope

and scale method.
The instrument which I have used recently in this way is
a Stanley o 3.5 voltmeter having a resistance of 15 ohms.
With the scale 130 cm. distant, one milliampere produces a
deflection which is easily readable, and S milliamp. can be
measured w-ith an accuracy of three or four per cent. The
readings are not troubled by any but the most violent vibrations and the zero drift is slight.
If, preferred, the same accuracy of measurement can be obtained by attaching a fine bit of quartz or glass fibre to the
pointer and observing it through a reading microscope magnifying about 30 times and provided with a scale in the eye-

—

piece.

The

calibration curve

is

made from

direct current observa-

W. AUSTTK.

L.

tions.

Xational Bureau of Standards, U'asliington. D. C.

made responsive per

se to but one disThere are now several successful examples of this type. One possibility which has attracted inventors is that of harmonic bells, each sensitive to its own frequency.
Mr. W. W. Dean has apparently followed this plan
of late and a number of patents exhibit various improvements.
The latest describes the bell shown in Fig. 3, in which the reed
bell

It

Vol.

tinctive kind of current.

Estimation of Armature Diameter.
To

World:

the Editors of Electrical

— Referring

Mr. L. A. Freudenberger's article on the
estimation of armature diameter, in your issue of January 19,
page 144, I wish to state that the developments of the formulas (3) and (s) are given in Prof. Arnold's book "Die Gleichotrommachine," Vol. II, page 271, and also in the same author's
book "Die Dechselotromtechnik," Vol. IV, page 263. Mr. J. K.
Sirs

:

Sumek

to

in Zeitsehrift fiir Elektrotcchnick. 1898, writes equation

(3) as follows

W
—=

(10-8

(c)

S^rfTT)

(5)

i^TT.d.l)

e

and expresses

it

in

words

Power transformation

X
FIG- 3-

consists of

a

— DEAX

PARTY SIGNAL.

spring clamped

flat

with

responsive to the desired periodicity only.
The cumulative effect of the alternating current in tune vi^ith
the moving system will generate a vibration.
It is found that
an adjustment must be obtained such that the clapper has a
slight free travel to the

The

stroke.

The adjustment
the

gong

Flf-rrlr

is

gong

then

recoil

at

assists

each extremity of the armature
in building up the vibration.

effected by the screws

Mr. Dean has assigned
Tompany, of Elyria, Ohio.
posts.

mechanical claim

X
J.

Railroad Motor with

A

rod.

=

electrical

claim

total surface of the poles.

L.

Heinrich.

Commutating

Poles.

an edge toward the

and carrying an armature and the clapper and clapper
tuning must be effected so that the armature will be

poles,

magnetic claim X
WiLKiNSBtRG, Pa.

shown

at the base of

his patent to the

Dean

7 o the Editors of Electrical

Sirs:

—A

ent time

is

World:

subject of interest to railway engineers al the presthe possibility of obtaining a greater torque f-rom

motor designed with commutating poles than is possible with a motor of the ordinary form; i. c.. without commutating poles, assuming that both motors are of the same weight.
In order to show that this result may be obtained two motors

a railway

110
IIIU'.

^i

'

-^

...X

-y^

'JD

...X..

Letters to the Editors.

—

S
-Jf-

1

lOi

Use
for

of

Commercial

Hot Wire Instrumtnts

Very Small Hij^h

l'>ec)ueiicy Currents.
.\iiHii;ri'«- .SiHlij fcir

/

.

Ill,-

/(III, 'If

i_il

Li,-,

In,

lit

/(

,nld.

SiK-s:— In working with high-frequency current',

ChiiiiiiuihiIih fiilu

Mium-

i5u
it

often bcI

measure currents of the oxAkx of 1-50
ii'l
during the past few yearn several special instruments have b'en devised by varioul workers for meeting
this requirement.
It does not seem to be known, however,
that the ordinary low-reading, hot-wire voltmeters have ample
sensibility for the purpose if their deflections arc (uit.ihly inagtiified.
This can be conveniently done by attaching a thin hit
of mirror about half a crnlimclcr square tn the pointer just
below the pivot The mirror must, of course, be set at a small
:iiigle «o that it can be observed throuKh the glass fri)nl nf the
•

Aiii|M'icn- yejilc (ui- Ui'ilti^Avy MiiUir

to

MAGNKTIZATIO.N CURVE.

may

be considered, one with commutating poles and the

ither

of the ordinary type.

Assume that both motors when operating on 500 volts, 200
amperes, are designed to give same speed and torque, and conalso, as mentioned above, that
sequently the same output
;

both motors are tn be of the -lamc weight.

Febru.\rv
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the ordinary motor. Let the accompanying figure
magnetization curve and suppose the motor to be
operating on 500 vohs and a current of 200 amperes. On referring to the curve it will be noted that the magnetic flux is
N. The torque of this motor maybe taken as proportional to

Consider

represent

200

KN

first

its

where

K

represents the total conductors on the arma-

and A'' the magnetic flux.
commutating pole motor is designed to
give the same speed, torque and output when operated on 500
volts, 200 amperes.
Now compare the respective torques of
these two motors when each is operating on 500 volts. 300 amture, 200 being the current

As above

stated the

peres.

The magnetic

peres.

=

K

K

N, which

A^j,

Now

consider the commutating pole motor.

the ordinary motor.

with

.87

A''.

much

This being the case

less flux, to obtain the

K

tating-pole motor: then

flux for a given torque

K

=

;

=

A

Note on Carborundum.

In this motor

it

possible to do

is

Assume

same torque.
becomes

1.5

A^

2

1-5

3

—=—

then

is

To

that an

K
A'^

arma-

:

— During

an investigation of the unsymmetrical passage
carborundum and other sub

of current through a contact of

phenomenon was

stances a curious

The

compared with the

mens could be found which gave a bright glow on such a low
voltage, but with no volts a large number could be found to
glow.
In some crystals only edges gave the light and others
a yellow light green,

gave instead of

glow appears

Assuming that the magnetic circuits of the two motors are the
same
e., the same ampere-turns
on the field will give the
same flux in each motor, the magnetization curve is exactly
the same for both motors, but as less flux is required in com-

a bright blue-green spark

i.

mutating pole motors for a given torque on account of the increase in K, there will be fewer turns required on its field
winding. The number of turns will be made so that when 200
amperes flows, the flux will be such as to give a torque := 200

but

K being

now

1.5

K.

N becomes

and

is

equal to Ys

1-5

N.

This flux

Now

is

consider

indicated by

orange or blue.

come from

In

all

the negative pole,

if

contact

is

There seems to be some connection between the above effect
and the e.m.f. produced by a junction of carborundum and
another conductor when heated by a direct or alternating curbut the connection may be only secondary as an obvious
explanation of the e.m.f. effect is the thermoelectric one. The
writer would be glad of references to any published account
:

of an investigation of this or any allied phenomena.

A^j.

when operating on 300 am-

conditions

the

to

appearing at the positive pole. In a
made near the center with the negative pole, and the positive pole is put in contact at any other
place, only one section of the crystal will glow and that the
same section wherever the positive pole is placed.
single crystal,

rent

N

:

applying a poten-

tial

cases tested the

—

On

noted.

of 10 volts between two points on a crystal of carborundum,
the crystal gave out a yellowish light. Only one or two speci-

commu-

for this motor.

as

the Editors of Electrical JVorld:

Sirs

ordinary motor.

KN

The torque

Expressed in another way, the interpole motor will give the
same torque on 265 amperes that the ordinary motor does on
.83, or a torque of
300 amperes for 265 amperes gives N
330 K N, which is the torque of the
26s X 1-5^ X .83 jY
ordinary motor on 300 amperes.
W. H. Warren.
New York. X. V.

greater armature reaction than in

ture reaction 50 per cent greater can be carried in the

;

now, for the commutating pole

is

is

possible to use a

is

is

65 per cent greater than the torque of this
operating on 200 amperes.

motor when
it

which

N=

N=

K X

flux

is then proportional to
N. which is 95 per cent higher
300 X I-5A-' X 87
390
than the torque of same motor on 200 amperes.
This is 18 per cent increase over the torque of the ordinarymotor when operating on this same current of 300 amperes.

motor.

Referring to the curve we see that the magnetic flux for the
ordinary motor is A'l, which is 10 per cent greater than A^
The torque is then proportional to 300
Ni
i.i
300
330

309

New

H.

York, N. Y.

J.

Round.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers:
Magnetic

Leakage. — Cramp. — A

paper read before the Man-

chester section of the British Inst, of Elec. Eng. on magnetic

leakage and
generally

is

ment of the

its

effect

in electrical

of two kinds:

ideal characteristic at

particular machine;

(2)

Magnetic leakage

design.

(i) That which opposes the attain-

which a designer aims

in

any

that which assists the designer to at-

end at which he aims. As examples of the former in
continuous-current machinery, we have flux which is' linked with
field turns, but not with the armature turns; also flux set up
by the armature tending to destroy the field and correspondin<4
to these in alternating-current machines there is self-induction
of stator and rotor windings.
This type of leakage the author
calls harmful leakage.
.'\s examples of the second kind which
tain the

;

the author calls useful leakage there are, in direct-current

ma-

chinery, leakage into the sides of the teeth of the stampings,

and

special leakage from pole to pole, arranged with the object
while ir. alternating-current
improving commutation, etc.
machines there are specially arranged leakage paths to increase
self-induction for constant-current purposes, etc.
The author
then discusses leakage in the field systems of direct-current
machines and reaches the following main results
In machines
up to 20 hp the leakage is sufticiently great to make it worth
while to adopt special means to reduce it
one of the best
remedies is the placing of the field coils close to the armature

of

;

:

;

and practically spanning the pole pitch; a single coil may be
adopted in place of the usual one coil per pole, but this is not,
as a rule, economical; the single coil will be more econpmical
than the separate coils if the length of mean turn of the single
coil is less than the length of mean turn of any one of the
separate coils multiplied by half the number of poles adopting
cither of these methods of field winding incidentally reduces
;

both the weight of iron and the cost of the machine, and at
the same time improves the commutation as the general result,
therefore, smaller machines at a reduced cost can be built for
the same output. The logical deduction is that if both the field
;

and the armature

upon the armature the results
any harmful leakage is then converted
This arrangement is possible with a series

coils are placed

will be still better, since

into useful leakage.

motor,

but

two considerations must be taken

into

account:

being distributed about the circumference
of the arni.-iture will not have along the field brush axis the
effect of a concentrated coil producing the same ampere-turns,
First, the field coils

but only about 2/t times this value. Second, the leakage factor
will, so far as mutual induction between the armature and field
The first consideration
coils is concerned, be practically unity.
to

some extent discounts the second. This design will, therebe useful only in special cases where it is worth while to

fore,

make

the yoke and poles either exceedingly cheap or exceedIf cheapness is desired, a simple iron casting bored

ingly light.

—

i

i

—

:

all that is necessary; if lightness is desired cast steel
be used, and in either case the magnetic circuit is economical because very short, so that the over-all diameter of the
machine will, if the armature dimensions are not much increased, be much reduced by the new construction. The author
i5

may

has

made some experiments

to be concluded.

The paper

to test his theories.

—Lond. Elec.

Eng., January

Alfeniating-Currciit /4r)nature

—The conclusion of their

ll'iiidiiigs.

is

i8.

— Hob.^rt and Ellis.

on alternating-current armature
windings and their classification. They discuss the development
of polyphase windings (two-phase and three-phase, whole-coiled
and half-coiled windings), and the number of ranges and divisibility of armature as affected by true three-phase and six-phase
serial

grouping, together with general conditions for various types.
Consideration is given to short-coil and skew-coil windings,
wave windings and retrogressive wave windings, and their development from simple fundamental windings and parallel con-

A

nection of armatures.

general scheme

given for nomen-

is

and classification of alternating-current windings; (i)
Single or polyphase, (2) whole-coiled or half-coiled, (3) singlecoil or multi-coil, (4) uni-slot or polyslot, (5) spiral, lap or
clature

The

wave winding.

article

concludes with rules for star and

delta-connection of three-phase windings, and the application
of a nomenclature scheme showing that the properties of a

—

winding may be completely ilctincd by its title. Lond, Elcc,
January 1 1 and 18.
Iron Alloy for Electric Machines. A note giving some further information on the new patented alloy called "stalloy,"
which is being introduced for use in electrical apparatus. In
this alloy the hysteresis and eddy-current losses have been reduced far belosv those of the best brands of iron and steel

—

"lohys,"

of Fig.

not

is

The same manufacturers' own
nearly as good. The left-hand diagram

special

obtainable.

hitherto
alloy,

—
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out

—

shows the average

7

loss

total

sheets of

in

various

-

1

!^

/

1

^

'

/

/
/

6.

that these losses are really due to pulsations of the field in the

Elck. und Masch.,

teeth.

Calculating

Magnet

December

Coils.

30.

— Edmer. —The

conclusion

of

his

mathematical paper on formulas for calculating the magnet coils
used for relays for the operation of switches, etc. In the concluding installment the author gives numerical examples of
the application of his formulas. Elek. u. Masch., December 30.
Inter poles.
Ellis.
An elementary outline of the fundamental
formulas for calculating interpoles. Lond. Elec. TinUs, Jan-

—

uary

—

—

10.

Lamps and Lighting.
Neiv Incandescent Lamps.

— Swinburne. — A paper
The author

the British Inst. Elec. Eng.

read before

discussed the difficulty

making high-voltage metallic filament lamps. If the surface
emission for the lamps is the same, the e.m.f. varies directly

of

as the square root of the cube of the length of the filament.

Other things being equal, a 200- volt filament is nearly 1.56 times
the length of the loo-volt filament and about two-thirds of the
diameter. It is thus very much weaker. Weakness is not by
any means the only consideration, however. The slow wearing
of the surface causes a greater percentage diflference in the resistance of the lamp, and there

is

double the e.m.f. available

from one leg of the filament to
the other. The only way the lamp maker can reach high c.m.f's,
other things being equal, is by increasing the size of the lamp
that is to say, making 16 instead of 8-cp lamps, and so on.
How are lamp makers to get the metal wire so fine that it will
for causing discharge across

take,

200 volts?

say,

If a

carbon lamp of 200 volts and 16

candles has a consumption of 4 watts per candle, it must have
metal lamp, however, is made to
a resistance of 625 ohms.

\

work

say, 1.33 watt per candle,

at,

and

that

means

that for 16

This means a resistance of
1,870, or nearly 2,000 ohms, as compared with 625 ohms. There
are two influences which help the metal lamp, however: the
resistance of the metal rises considerably with the temperature,
as a metal is run not very far from its softening point, and the
emissivity of bright metal is less than carbon, so that to give
the same light at the same specific consumption the wire may be
larger.
It seems probable, however, that bright metal surfaces
candles there are only 21.4 watts.

increase in emissivity as they get hot

/i/

XLIX, No.

Vol.

— that

is

to say, they get

"blacker" as they get hotter, a "black body" being brighter at
In considering
a given high temperature than a white body.

what metals and compounds arc valuable for lamp filaments,
we have to consider the melting point, the specific resistance
and the possibility of making the filaments in practice. In a

--r
as"

—

—

'

way high melting points correspond uith small atomic
volumes, and electric conductivity seems to follow the same
sort of rule. There are various methods of making filaments.
\ carbon filament may be made first and this may be coated by
general

—

1

:

s

riC.

i

1

—

I.

B

— CURVES

1

1

1

_

1

—

:

:

:

OF TEST OF IRON ALLOY.

heating with other substances and the carbon c;in
(This plan "has a heroic ring about it,
then be volatilized.
which promises a lamp capable of very high efficiency; Inii 1
want to see it done. Most metals are likely to form carbides
\ wire may also be derather lliaii let the carl/on go off.")
electrical

thicknesses

(given as abscissx-) at

=:

50 cycles for
The hysteresis loss of stalloy is only 0.2
4,000 and 100 cycles whereas with lohys

both special alloys.
watt |KT pound at /?

/?

10,000,

=

With stalloy thicker sheets may be used and
0.4 watt.
therefore handling and slainpiiiK may be reduced and less space
is
wasted with insulatiuK material.
In designing electrical
machinery the special (|tialitics of stalloy may be taken advantage
it

is

reduction of

of for

si/e,

increase of output, improvement

of

or lower working temperature. The right-hand diagram shows Ihc variation of li with // lliroughnut the usual
working range —I-ond. Elec. Rev., January iH.
Pulsalionj of the Vicld in '/"ffZ/i.—HKACiSTAU.— While the

efficiency

rotating

member,

member

of a machine

moves

relatively to the stalioiiary

one member passes alternately a loolli and a
member. This causey a variation of the magnetic reluctance for the lines of force through a tooth, whereby
i.i;i .illr.ii. i,f ilii
magnetic field in the tooth are produced which
iron, mainly due to eddy currents.
These
..
..^
Ji>reakiiig effect.
The author shows in the
a loolh of

slot of the other

.1

i

present

be

article

how

'1

app-

pared

the amplitude of these pulsations may
'lid how the corresiionding losses can be
The formulas llius derived are comI

mill

v.iliii!.

iuund by measurement

in

order to prove

posited eleclrolytically from a solution.

The

material

may

he

drawn into wire in the usual way.
| lie m.ilrrial may he made into a very fine, smooth pnwder
and mi.\ed with some agglomeranl and siiuirtcd; thj; siiuirted
in

ihictile,

which case

it

is

is then dried, baked and healed electrically lo mt rid
carbon if an organic binding materi.il has been iisrd. .\n
pa^U• ami
oxide m;iy be mixed with carbon and iii.iilc into

filament
.if

:i

squirted; the filamenls after

making are

hc.iled

ileilric;dly

in

vacuo; c.irbon llieii reduces Ihe o.xide, makiriK eilher metal or
carbide according lo ihc prdpcnli'in nf civbnii employed; the
The
i-arbon may be supplied by lie.-iliuK in hydrocarbon vapor.
oxide may be nia<le into a t'nd .iiid run like a Nernsl lil.inuiil
except that the pmcess is carried nul either in vacuo ni ni

hydrocarbon gas, so that the oxygen is rciiinNed, leaving melal.
The addilinii of a very little of one melal to ,inother may bo
wiir'h while

if

it

increases the specific resistance very consid-

lowers the melting point very little. Where a trace
of infusible melal is added to a fusible melal the first result is
Inil :iflcr a very small
generiilly to rrilinc the mrliiiit; ii"iiil

erably

.itid

;

—

—
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percentage the melting point rises very rapidly.
If we begin
with the infusible metal, the addition of the fusible component
bri.ngs the melting point down very rapidly.
In alloying two
metals of about equal melting temperatures the first additi'-.n
of either brings the melting point down rapidly.
The author
then discusses the chemical and physical properties of all thosa

elements which are most likely to be suitable for filaments.
Lond. Elec, January 18.

Zirconium-Tungsten Filament Lamp.— Some particulars on
the "Zircon-Wolfram" metallic filament lamp suitable for pressures from 200 to 220 volts. It was invented by Zernig. "The
filament was originally made of zirconia mixed with carbon.'"
This gave a high-efficiency filament, but only suitable for low
Subsequently tungsten was introduced. As to the
exact process used, it is difficult to obtain any exact information, but it appears that it depends upon utilizing hydrogenous
combinations of metals. The material that is obtained is in
snch a form that the filaments can be made by a process of
pressures.

squirting.

The introduction

tungsten

of

into

this

particular

lamp has enabled an extraordinarily rapid advance to be made
in the pressure at which it will run.
Thus, although the pressure was only 37 volts rather more than a year ago, this pressure

now

been raised to 220 volts. Lamps are at present made
on 100 volts, or 32 candles on 200 volts. The
cost of manufacture is said to exceed that of the carbon filament
has

for 16 candles

lamp by not more than 2 cents per lamp. The lamp is claimed
to run equally as well on alternating as on direct current.
It
13 not fragile and the consumption is given as about 1.2 watts
per candle.

— Lond.

Incandescent

Elec, Jan.

Lamp

—

——

18.

Standards.

—The

long-expected specifica-

3"

containing six alternators e.ich of 1,250 hp is used for electrochemical purposes, while the other part with three sets each of
2,500 hp serves for power transmission to the city of Grenoble.

The

turbines operate at 375 r.p.m. with an efficiency of 78 per
Fly-wheels of eight ton weights are inserted
between the turbines and dynamos. The generators give threecent at full load.

phase currents at 3,500 volts and 50 periods. In order to increase the voltage at full load to 4,350 volts, auxiliary windings
are provided by means of which the number of coils per pole
and phase can be increased from 7 to 8. For transmission the

means of transformers to 26,000 or 32,000
transmission line has a length of 38 km. In the
sub-station in Grenoble the voltage is reduced to 5,000.— ^jj.
Iiig. El. de L'Inst. Montefiore, Nos. i, 2, 6, 7, 1906; abstracted
voltage
volts.

is

raised by

The

in Elek. u.

Masch., December

Motive Power.
the choice

30.

—Mathot. — In

of motive

power

a continuation of his serial

on

for workshops, the author gives

comparative figures on the operating costs and running expense
of steam, gas and oil engines, the first cost of installation having been discussed in a former article, Eng'ing Mag., February.
Suction Gas Plant. Stevens. A paper presented before the
South Wales Inst, of Engineers, giving an account of the actual
working of a small suction gas plant consisting of two duplicate
plants of 39 hp. From a week's test with coal at $5.25 per ton
the total cost of the hp-hour was found to be 0.9 cent, while
the same figure from the working over six months comes out
as 0.926 cent. Lond. Elec, January 18.

—

—

—
— Dixon. — In

Gas Power.

the present installment of his serial

on the planning and construction of the power plant the author
discusses gas producers and gas engines. Eng'ing Mag., Feb.

tion for carbon filament incandescent lamps has been issued by
the British Eng'ing Standards Committee.
The British light

standard shall be the lo-cp Vernon-Harcourt pentane lamp at
the British National Physical Laboratory, from which carbon
filament secondary standards shall be derived. The useful life
of a lamp is completed when the mean horizontal candle-power
has dropped 20 per cent. Four classes of standard lamps are

,

Traction.

—

High-Voltage, Direct-Current Locomotive. An illustrated
note on three Siemens-Schuckert locomotives built for a metalThe total length of the road is
lurgical plant in Germany.

maximum

recognized,

grade three per cent, and the highest
The weight of each locomotive is 56
The
tons and that of a train with locomotive about 320 tons.

and made for

direct-current voltage against earth

having lives of 400 and 800 hours, respectively,
no and 220 volts; these are distinguished by
reference letters, which also indicate the standard consumptions.
Thus, for i6-cp lamps, A represents "a 400-hour, 50-watt lamp
for no volts; B a 400-hour, 60-watt lamp for 220 volts; C an
800-hour, 56-watt lamp for no volts, and D an 800-hour, 66watt lamp for 220 volts. The reference letter (in a circle),
voltage and mean horizontal candle-power, are to be marked
on each lamp bulb, with the name or trade-mark of the manufacturer.
The candle-power is to be determined at standard
pressure, while the lamp is revolving at 200 r.p.m. about a
vertical axis.
The average limits between which the results
must fall are 8 per cent for the candle-power and 5 per cent for
the total watts, but individual lamps are allowed about 60 per
cent greater latitude

;

the watts per m.h.cp. are limited to 16

per cent from the standard.

Life tests are to be carried out

a circuit whose voltage is never more than y^ per cent above
normal, the pressure being adjusted at the start so that the
lamp is burning at its standard consumption, and the average
total candle-power-hours during the useful life must not fall

on

below 90 per cent of the standard figures. The ratio of mean
spherical to mean horizontal candle-power is to be not less
than 0.8. Lond. Elec. Rev., January 18.
Searchlight. Koen:g. A paper on parabolic mirrors with
electric incandescent lamps.
Their advantages are pointed out
and the equations for calculating them are given. Elek. Zcit.,
January 17.

—

—

—

Power.
French Power Transmission Plant.

km., the

— Bru.vuf.s. — A

description

utilizes a fall of 60 meters with an almost conquantity of water of 25 cubic meters per second for 8
months. In winter, however, this quantity sometimes decreases

to the Isere)
stant

The one

part of the plant

is

Each

2,000 volts.

loco-

motive is equipped with four motors each of 160 hp. Elek.
Zeit., January 10.
Canal Haulage. Thwaite. A summary of the different electrical methods of canal haulage with a classified review of the
relative advantages and disadvantages of the different methods.
The article is to be continued.— Lond. Elec. Rev., January 18.
Sheardown. A paper read before the
Trolley
IVires.
Dublin section of the British Inst. Elec. Eng. on the causes
and remedies of the breaking of trolley wires. Lond. Elec. Rev

—

—

—

—

—

January

16.

Systems and Appliances.

Installations,

British Central Station.—

A

fully illustrated description of the

Borough of
While part of the old plant operated by a
private company was taken over and paid for by the municipality, a complete and entirely new and up-to-date municipal
station was erected.
It contains four soo-kw turbo units and
two 2,ooo-kw turbo units. Direct current is generated to supply

new municipal
St.

central station of the Metropolitan

Marylebone.

Power
a three-wire system with 480 volts across the outers.
is supplied at 240 volts for lamps and at 480 volts for motors.
For the 2,000-kw sets the steam consumption was guaranteed
not to exceed, at full load, 20 lb. per kw-hour measured on the
switchboard with 100° F. superheat: for the 500-kw sets the
steam consumption under the same conditions is 21 lb. per kwhour, deducting

in

both cases the power taken by the auxiliaries.
25 per cent overload capacity for one

The machines have a

of the electric installations of the city of Grenoble in France.
The hydraulic station in Livet on the Romanche (a tributary

to 6 or 8 cubic meters per second.

15

speed 30 km. per hour.

— Lond. Elec.
—

hour and 50 per cent momentarily.

—

i?c:'.,

January

18.

Systems of Charging. Toppin. After a review of the uniform rate, the maximum-demand rate, the standing-charge system, the sliding-scale system and the double-tariff system the
author describes a new system of his own in which, in addition
to the ordinary meter, an additional hour-meter is required
On the consumer starting to use a certain proportion of hi;

— —

—
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full

load

work

— say

i/io of the

maximum

possible

power

— the

clock-

commences
to record the length of time the power is in use.
The price per
kw-hour is based upon the number of hours the power has been
is

released by an electromagnetic device and

—

during the quarter. Lond. Elec. Eng., January ii.
Connections to Supply Stations in the United Kingdom.

in use

—

in

connection in the Provinces are to municipal stations, while in
London they are to private companies. Both in the Provinces
and in London the connections to stations supplying only direct
current show a large increase.
Stations supplying both alter-

round the outer and bottom rows of wires.
January 11.

nating and direct current remain about the same as last year.
The total private lighting connections in London and the
Provinces represents the connection of 22,886,700 lamps of 8 cp,

The author

;

staggered arrangement, with a spacing of 39 in. betweenOn curves, iron guards, as shown in the drawing, sur-

wires.

Wiring.

ment

— MuNRO. — A
Glasgow

of the

The first table refers to towns taking elecsupply "in bulk"; there are 21 such towns. The second
table refers to stations supplying both lighting and tramways;
there are 125 such stations.
Supplement to Lond. Elec., Janof British stations.
tricity

—

uary

18.

—

An illustrated description of a
for the electrical laboratory of the Institute of

Swilciiboard.—'BtCKUAiin.

new switchboard

Technology of Hanover.

Elek. Zeit., January 10.

—

the foot of a

wooded

on the immediate side of the
lake. The outer edge of the road is occupied by a telephone and
telegraph line of some 20 wires, and it was necessary to keep
the transmission line well away from these wires.
Owing to
the fact that the bottom of the lake falls away very steeply, it
was impossible to set poles or towers any distance from the
shore.
The danger of occasional falls of trees or rock from
the mountain side made it advisable to keep as far from the
mountain side as possible. As a solution of these difficulties
the construction shown in Fig. 2, comprisinR lantilcvcr supprecipice,

Eng.

Elec.

British Inst.

been tried and points out their disadvantages and the precautions which have to be adopted. He also explains how to make
the neatest job as well as the most satisfactory one. Lond.
Elec, January 11.

—

Eiectrophysics and Magnetism.

—

Alpha Particles from Radioactive Substances. Rutherford.
The alpha particles expelled from the different radioactive
substances have the same mass but differ in the initial velocity
Under the normal conditions of experiof their projection.
ment, the alpha particle carries a positive charge and behaves
as if it were a charged atom of matter (an atom of helium?)
projected from the radioactive matter at very great velocity.
The initial velocity of expulsion of the alpha particle from each

—

alpha-ray product

The

ucts.

Transmission Line Support. A note on the Lucerne-Engelberg transmission line in Switzerland, which is 16.7 miles long
and has certain interesting constructional details. It is a polyphase 25,000-volt line and runs along a steep, rocky mountain
side by the banks of Lake Lucerne.
The road extends along

Elec. Eng.,

paper read before the students" departsection of the

a definite constant which, like

is

of transformation, serves to distinguish

Wires, Wiring and Conduits.

— Lond.

describes the various systems of wiring which have

—

British Central Station 5"/a/!j/iVj.— Statistical tables giving a
very large amount of information on the history and equipment

6.

In order to reduce the number of these special towers, the
normal span length of 200 ft. was increased to twice this
amount on the section concerned. The pole top used on this
Two transverse steel channels riveted
line is also of interest.
The into the tower carry oak uprights at their outer ends.
sulator supports, of galvanized iron, are fixed to the uprights

Diagrams showing the growth of connections to supply stations
in London and in the Provinces.
The larger proportion of

while the total connections, including motors and public lamps,
are equivalent to 36,377.170 lamps of 8 cp that is, private lighting is equivalent to about 63 per cent of the whole. Lond.
Elec, Januarj- 18.

XLIX, No.

Vol.

X

10'

velocities all

initial

centimeters

per

lie

second

from

between
the

;

it

1.56

alpha

all

X

period

its

other prod-

and 2.25

10°

emitted

particles

from thorium C have the greatest velocity and those from
uranium and radium the least velocity. In a large proportion
of the products the velocity of expulsion of the

alpha par-

for each of the radioactive families increases progressive-

ticle

Since the peri-

period of transformation decreases.

ly as the

od of transformation of a product may be considered to be an
inverse measure of the stability of the atoms composing it, this
would show that the velocity of the expulsion of the particle i*
a function of the stability of the atoms and is least for the most
Phil. Mag., January.
stable atoms.
Radioactinium.

— Hahn. —The

methods of separation of

the

radioactinium, as

actinium

the

is

its

same

a

position

author has formally described

new product
in

the

of actinium, called
series

disintegration

of

as that of radiothorium in the thorium

In the present paper he gives the results of a detailed

scries.

study of

properties.

its

from actinium and

is

the

Radioactinium

is

produced

directly

The

parent of actinium X.

direct

transformation of actinium into radioactinium is rayless. Radioactinium emits only alpha rays and is half transformed in ahou;
•
Phil. Mag., January.
19.5 days.

Electrochemistry and iiatterlei.
Sterilisation of Effluents.—

Vhklvs and Carpenter.

— An

ac-

count of an extended investigation made at the Mass Inst, of
The
Tcchn. on the sterilization of sewage-filter cflhients.
Heat, lime, acids,
following sterilizing agents arc discussed
ozone, chlorine and its compounds (chlorine gas, oxychloridcs,
chloride of lime, hypochlorites), copper and its compounds,
permanganate, amines. Among these sterilizing agents chlorine,
cither as chloride of lime or as free gaseous chlorine, appears
An amount of the former
to have the highest cost efficiency.
:

XfUffBKSg^

which

li.ivc

practically
filter

yield S parts per million of available chlorine was
destroyed i>c).f/> per ccut of the total bacteria an<l

will

found to

all

of the H. coli present in the

been two hours.
FIG.

2.— TRANSMISSION

UNK

some 20
Mdc

SUHPOBT.

(he

ft.

to protect the pole against falls of debris
\

from the

of a trickling

The estimated

cost of such treatment

is

$1.05

The use of gaseous chlorine,
per million gallons of sewage.
manufactured at the disposal works by electrolytic methods,

transmiision line towers, which carry the line
The masonry
out from the hank, was dcviscil.
foundaiions and anchoraKe is topped with a wall on the land

ports for

cflluciit

treating crude Boston sewage, the time of contact having

hillside.

would

An
at

in the case of larger

approxitnatc

estimate

works considerably reduce
places

the

cost

of

such

this cost

treatment

about 85 cents per million gallons of sewage, allowing s parts
ihr rhloiino in
It is probable that
per million.

of chlorine

——
February

g,

—
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form is somewhat more etScient. The process is entirely
and in the case of large works it is cheaper than
sand filtration. Technology Quart., December.
Electric Steel.
Eichhoff. After a general discussion of
electric furnace methods in iron and steel metalkirgy the author
describes the Heroult electric furnace in a plant in Remscheid,
Germany.
In quality the steel produced by this process is

and

Some data are also
Iron Age., January 31.
Fixation of Atmospheric Nitrogen. Erlwein. A paper read
before the Berlin Electrical Society on the fixation of atmospheric nitrogen in form of cyanamide, and the use of cyanamide

alone

this

feasible

—

—

stated to excel nearly

crucible steels.

all

given on the cost of the process.

—

—

making cyanide and

as fertilizer and as starting material for

Etek. Zeit., January 10 and

other products.

Electric Furnace.

— Kersh.\w. — The

first

17.

part of an illustrated

and somewhat popular summary of those electric furnace
methods which have been proposed or introduced into practice
Lond. Elec, January 18.
for iron and steel production.

—

Measurements and Instruments.
Cymometer. — The conclusion of the article on the Fleming
Units,

direct-reading cymometer and

its

application.

In the presen*

installment the measurement of the decrement of the oscillations
in

an oscillatory
Interrupter.

the

circuit

described.

is

— Goldschmidt. — A

chief features

—Lond.

Elec, January

i8.

description of an interrupter,

of which are sparklessness, small develop-

ment of heat and easy control of frequency. It is essentially
based on the fact that if a closed circuit contains two metal
pieces in contact and if these two metal pieces are placed in an
electrolyte, then the contact between them may be broken
without the production of any spark. In a haird-nit-ber box a
revolving axle is provided on which are fixed lead blades.
A lead plate is placed on the bottom of the box. This lead
plate is connected to one pole of the circuit, and the revolving
axle to the other pole.
height into the
liquid,

bo.x.

the circuit

is

Electrolyte

is

Whenever one

then

filled

broken, without any sparks.

d'Elec, Bull. Mensuel, January.

to a certain

of the blades leaves the

— Scheibe. — A

Thrce-Phase Poiver Measurement.

Soc. Beige

note giving

a brief proof, without mathematics, of the method of measuring the power in a three-phase circuit by

two wattmeters.

Elec. Jour., January.

Telegraphy, Telephony and Signals.

—

Disturbances on Telephone Lines During Snon' Storms.
note on some observations made by Havelik on several Continental telephone lines on which considerable disturbances were
After a heavy snow
produced during the last few winters.
storm sparks appeared at the lightning arresters, the silk covering on some of the wires became burned in places, and the
alternating-current bells began to ring.
The 0.5-amp. fuse
wires were not, however, affected.
Communication over the
line was impossible owing to the loud reports heard in the receiver, but after a short time the phenomena disappeared and
conversation could be resumed.
Lines equipped with carbon
lightning arresters suffered in the same manner.
The cause
of these disturbances was put down to snow flakes charged with
electricity charging the overhead telephone lines to a considWhen the pressure reached a certain limit a
erable voltage.
discharge took place by way of the lightning arrester.
These
phenomena were not so noticeable with the less sensitive arresters formerly in use, and it was found that earthed induction
coils entirely prevented their occurrence.
Lond. Elec., Jan. 18.

—

BOOK REVIEW.
Alternating-Current Motors. By A. S. McAllister, Ph.D.
New York McGraw Publishing Company. 272 pages, 122
:

ills.

A

Price, $3.00.

survey of this work reveals to the reader two striking characteristics; namely, the familiarity of the author, both
experimentally and theoretically, with the subject in hand, and
critical

his ability to express

his

argununts and discussions in lucid

313

logical language. Thus, for instance, on page 166, in a few
words, he makes perfectly clear to any one at all familiar with
electrical apparatus why under-excitation in a synchronous
machine causes a lagging current while over-excitation causes
Though it
a leading current to be drawn through the mains.
is usually considered necessary in explaining this phenomenon
to use a vector diagram, the succinct explanation given in words
is

entirely convincing.

it
is stated that mathematics are employed
merely as an aid or tool. The author has adhered to this
practice strictly throughout the book; but, though few mathematical formulas are used, especially in the first half of the
work, it will be found that nearly every sentence is full to the
brim of stiff reasoning. The work strikes deeply into the foundation of the subject and little time is wasted in puerile description or repetition.
Care has evidently been exercised throughout the treatise to
express accurately what is intended by the use of any term.
Thus, there can be no plausible excuse for the reader confusing electromotive forces and currents, field strength, magnetic
flux, etc.
The use of the term "quadrature" under conditions
where "wattless" is frequently employed is commendable, as is
also the simple method adopted of reducing polyphase qualiWhen givties to the terms of equivalent single-phase circuits.

In the preface

ing formulas, the author

is

careful to specify the

meaning of

—

each symbol used at the beginning of all discussions a desideratum which is sometimes neglected by others to the needless confusion of their readers.
The book begins with simple discussions, which will be readily understood by the student or engineer who has had a funda-

mental training in electricity and magnetism including the first
principles of dynamo-electric machinery, and advances in such
gradual steps in difficulty or complexity that the reader is carried along with scarcely an appreciation that he is getting deeper

and deeper into a somewhat intricate subject.
The book opens with a brief review of methods for measuring power and of the economical use of conducting material.
It then takes up a simple outline of induction motor phenomena,
dealing with the production of a revolving field and giving simple analytical equations which, in connection with the subsequent chapter upon methods of testing, including the results of
actual performance, brings to the reader a true appreciation
of the fundamental principles upon which the alternating^ motor
is based.
Then follows a simple and thorough discussion of induction motors as frequency converters, which in turn is followed by a discussion of the Heyland induction motor.
Beginning with chapter VI elementary explanation is dropped

to a large extent

taken up.
as

in

It

and the more complex phases of the subject
be noticed, however, that in this chapter,

will

the entire

treatise, the

discussions

and analogies begin

with fundamental principles and leave little to be taken for
granted. Chapter VII is a continuation of the former, but takes
up graphical treatments of the induction motor using the circle

The table in this chapter on page 67, giving the rean actual test, is valuable and is. with others, among
by this means the author,
the admirable features of the book
having developed a principle through reasoning, proceeds to
show by test results taken from a machine suited for commercial service that his theoretical deductions are borne out by
practice.
Chapter VIII continues the argument and deals with
asjmchronous generators, extending the principles previously
developed to a wider field. One of its best portions is the treatment of condensance. In this chapter may be noted another of
the useful features w-hich are carried consistently through the
work: that is, the brief practical instruction for testing and
using the machinery and phenomena under consideration. This
diagram.
sults of

;

is so presented as to be of direct use to the engineer
consulting the work for the purpose of obtaining infor-

instruction

who

is

mation regarding the operation of his plant.
The next chapter diverges slightly from the previous line of
argument and takes up the transformer features of the induction
motor, aptly presenting a simple explanation of the electrical
which are equivalent simultaneously to a transformer

circuits
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and a motor. The discussion of the induction motor proper is
ended with a chapter on the magnetic field. The latter part of
this

dealing with the single-phase motor,

discussion,

found

to be. a little difficult as

somewhat

a

it is

may

be

step is a study of synchronous motors and conIn treating these machines the author assumes that the

reader possesses a thorough knowledge of the simple conceptions of the action of the synchronous motor, or of alternators
effect

of the synchronizing current

which flows between such machines. It might have been better
if a few paragraphs dealing with the synchronous motor and
including the fundamental diagrams had been inserted here.
This lack, however, will not be felt greatly in college classes
where the work is used as one of the final parts of the course
in alternating-current machinery, or by such engineers as are
familiar with synchronous machinery. The chapter begins with
the electromotive forces in synchronous commutating machines,
the heating of the coils, the flow of the current, and gives a most
satisfactory table of actual results.

synchronous

of

acteristics

The explanation

converters,

phenomena of hunting, methods of
compounding, and the action

A

tionally good.

little

in

their

of the char-

the

excitation,

the reasons

starting,

inverted converters

for

excep-

is

more space might have been given

to

the operation of inverted rotaries, and to the starting of syn-

chronous motors driving alternating-current generators but it
must be admitted that the explanations, so far as they go, touch
the heart of the subject. This division of the study ends with
the determination of the performance of synchronous motors
and a practical discussion of methods for transformation from
two and three to six phases for the use of converters.
The next department of the treatise, opening with a discussion of methods of measuring electromagnetic torque, is a study
of single-phase commutator motors and should prove most useful at the present day when machines of tliis type are entering
the industrial field as an acceptable method for transforming
The study begins with a simple
electrical to mechanical energy.
treatment of the repulsion motor by diagrams, calculated performance, and experimental data. This preliminary is followed
by a more thorough analysis of the electromotive forces and
magnetic fields produced in such motors including not only diagrams but essential mathcuiatical discussions. The mathematical
treatment is somewhat extended but is only such as is essential
to a Uiorough understanding of the subject. The compensated
;

repulsion motor

one upon

is

given

motor

the repulsion

full

By

series motors.

consideration.

The

world. The word "houses" is used advisedly for to the great
proportion of the technically trained young men who come e.ich
year to the shops of the General Electric Company, the work

Four
there undertaken is a post-graduate course in technics.
years in a college or technical institution primes a man with
theory and some practical work gained during .summer vacations.
Coming, then, to the shops of a great manufacturing
establishment, the two or three years there spent in practical

work prepare him

perience becomes

etc.

is

probably not equaled

or in heavy type. The index could with advatit.ige have
been more romplctc
Nevertheless, the grnrral arrangement
to be desired.
edition,

Though
this work

errors arc

more or

less

ex-

sectns to be unusually free

from them.
The book comes

at an opportune time to supply a want which
has heretofore been indifferently filled, and which at the pres-

motor i^ being introduced
most pressing
Commendatinn is due
esperially for the originality of much of the presentation and
for the new and valuable information introduced from the authe altrrnating-currenl

experience.

prepared to solve the problems of
Each year the need for this ex-

more evident and men come from the inStates and from the various coun-

advanced course, while another
the training grounds
Some men undertake pure
equipped for the world's work.
engineering for their occupation, others go in for the commercial side of the engineering professions at the same establishment, while a good number elect one of these lines of activity

army

small

in fields

of

to take this

embryo engineers leave

of electrical utilization.

Such conditions naturally lead to co-operation and the common purposes and work of four or five Inuidrcd men V.ind

l-U..

is

I.

— SU.ND.W

MllK.MM,

(IKOl

I'.

In this chapter the discussion

italics

own

After this ab-

United

world

tries of the

life

thor's

the

life.

modern commercial con-

plain

and clearness of explanation by anything heretofore published and forms the part of the work most v.iluable
book ends with a short discussion of spark
for reference.
'I he
ing and its prevention in single-phase commutator motors.
The illustrations throughout are clear and arc designated by
titles sufficiently explanatory.
The entire work is divided into
It
short chapters and convenient sub-headings.
would have
added something to the convenience of the book if a system of
cross rcfrrrnrrs had been included and if all important statements, rather than merely a few, had been (irintcd either in

when

of

stitutions

series

for limplicity

for fraction purposes,

is

railway, lighting and power.

treatment of repulsion and scries motors

ent time,

young engineer

ditions the

them

first

for the hirger industrial

sorptive training in the atmosphere of

makes much use of mathematical explanation, but also develops
The
the results in the form of diagrams and practical data.

cusable in a

M. Feiker.

has been said that Schenectady, N. Y., houses more technical men in proportion to its population than any city in the

discussion of

Here the study begins with the
compensated motors, induction

motors, the use of shunts,

little

F.

N. Y.

followed by an equally comprehensive

is

series motor, followed by

leaver

of Schenectady,

0.

It

The next

in parallel, including the

The Edison Club

detailed dissec-

tion of the currents and fields.

verters.

XLIX, No.

Vol.

into a

having for
of

its

nectady.

UKue or

less

lioniogeneous Imdy.

llu- ICilison

Club,

aim the development of the social and intellectual
meniber.s, is the outcome of this association in ScheIn 190J live UK-u in the testing department at the
its

works of the General Electiic Compjany proposed the organization of such a body, and in March, khm, the society was formally

ter

organized under the title of the "l'".(lison Club," with a charAt the start
mcmbcrsliip of one hundred ami lifly men.

membership in the club was restricted to those technical men engaged in the testing of electrical maehinery, popularly termed
"test-men."
As the scope of the organization broadened, however, a more elastic requirement w.is substituted, membership
being depenilent only upon technical training of those connected
This requirement was
with the General I'ilectric Company.
urged so thai the club inight continue primarily as an engineering society.
At i)resent the roll includes over ,^$o men, and it
is interesting to note that more than 700 men now scattered
about the vvorlil were one time nietnbers of the organization during their

worK

in

the Gcn-ral

Electric

Company's

testing de-

partment.

One of the most attractive features of the Ellison Club is its
he illustrations appearing with this article consummer home
'I

vey some idea of the br.iutv of the location, 'llie huililiuR has
been occuiiied by the club tor about two years. EoiiiumIv, the
present club headquarters were the home of Schenectady's c<iun-

:
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Golf Club, and it is through the generosity of that organization as well as the General EUctric Company that the Edison Club now leases the property. The grounds

sembly hall of the Schenectady Public Library.
of these papers were varied and pertinent to the
club members, ranging from questions of shop

comprise several acres of land at the crest of a hill wiiich commands a tine view of the .Mohawk valley. From the wide verandas of the house, across the city to the west, the outlook is

and the commercial aspects of business

tn,-

Mohawk

club, the

;

its glimpses of river and the Adirondack
Mountains beyond. The house is a low rambling structure of
one story facing the west and north. The main portion of the

particularly fine, with

The subjects
work of the
management
and prac-

to theoretical

considerations of special engineering topics. As each lecturer is a specialist in his subject, the weekly course is invaluable, particularly as it goes hand in hand with the practical
work in the shops. This educational feature of the work will
tical

made of even greater personal value during this coming
Members of
winter by the establishment of a question box.
the club will prepare questions which from time to time will
be

be grouped in headings and talked over informally under the

some prominent engineer of the General ElecCompany. Last year the lectures included such subjects as
"Shop Management" by Mr. G. E. Emmons, Mgr., of the Schenectady Works "Heavy Traction Work," by Mr. A. H. Armstrong, of the Railway Engineering Department; "Theory of
the Steam Turbine," by Mr. C. P. Steinmetz "Rating of Railway
Motors," by E. H. Anderson and a consideration of "Foreign
Business," by Mr. M. A. Oudin, assistant manager of the foreign
Supplementing the lectures are smoke talks
department.
leadership of

tric

:

;

through the courtesy of the trade press, the various periodicals
are kept on the club's reading tables.

During the autumn the club monogram is in evidence on basand a good team is turned out, although practice
is,
of course, confined to evenings and Saturday afternoons.

ket-ball jerseys
FIG. 2.

— SUMMER QLARTERS

OF

THE EDISON CLUB.

Last winter the club supported

made up

of a single large hall one end of which is
flanked by a huge stone fireplace. From the main room doors
lead to the caretaker's apartments and to the locker rooms. The

building

is

walls of the

main room are decorated with pennants from

the colleges, given by

Here

ply furnished.

months

all

members of the club. The room is simmain room throughout the summer

in the

informal fortnightly dances are held,

with

^n occa-

Other amusements are enjoyed occasionally.
Aside from the informal dances and music, the social side of
the club is fostered during the warm months by tennis and
baseball.
There are four excellent tennis courts which the
long summer evenings and the week-ends find well filled with
players.
Each year a tournament is held. On the first year of
the club's organization, tennis was made doubly interesting
by the presentation of a prize cup. This cup, the gift ol Mr.
E. B. Raymond, of the General Electric Company, is contested for annually, the winner holding the trophy fo,- tne en-

sional smoker.

suing year.

Near

the tennis courts

is

the base-ball diam.ond,

and Saturday afternoon- the Club team plays the national g^me

All this activity

is

carried

.t

successful polo team.

on through the various commit-

of the Edison Club being as follows:
Crane vice-president, C. L. Proctor secretary,
W. H. Tenny, and treasurer, E. J. Cheney. These men, with
the chairmen of a house committee, entertainment committee,
athletic committee and finance committee, form the executive
Initiation fee and dues are purposely made small so
board.
While
that the financial strain upon individuals is very slight.
not directly connected W'ith the General Electric Company, the
club obtains many favors by the courtesy of Mr. A. L. Rohrer,
the company's electrical superintendent, and Mr. G. E. Emmons,
manager of the Schenectady works.
tees,

the

organization

President,

J.

B.

;

;

Tests of Flexible Cord.
The Wire Inspection Bureau

affiliated

with the Underwriters'

Laboratories, 43 Cedar Street, New York City, has issued a
circular letter dealing with the authorized testing of pendant and

As the matter is one of general interms of the circular are quoted below
"After several conferences between joint committees formed
y representatives of the insurance interest and the advisory
cnnunittee of the flexible cord manufacturers, it was deemed
advisable to devise ways and means of testing all flexible cord,
bnth pendant and portable, manufactured under the rules of
portable flexible cords.
terest, the

1

National Board of Fire L"nderwriters, as recommended by
This is to

tlie

the L^nderwriters' National Electrical Association.
restrict the introduction into

would prove

commercial use of any cord which

inferior to the National Electrical

Code standard,

so as to protect reliable manufacturers against inferior goods,
in competition.

drawn up by
coil
FIG. 3.

— THE

with other local teams as well as out-of-town organization:.
During the winter the more serious side of the cluD is carThe
ried on in conjunction with social and athletic events
club occupies rooms in the city, and lectures are delivered on
technical subjects by engineers of the General Electric Com-

and engineers of the company are pKrliruconsefeature of club life and as
quence these papers and talks are educational and timely in
Last winter promitheir treatment of engineering subjects.
pany.

The

officers

larly

interested

nent

officials of

in

till-

this

r-cjMip.my lectured-bcforc the

,i

men

in the as-

:

'Each

of duplex cord shall be tested dry by the application of

1.500 volts

UPPER TENNIS COURTS.

Specifications for these factory tests have been

the above committee and are as follows

alternating current, simultaneously to each of the

two conductors: contact being made on bare copper wires at
cither end of the coil, and care being taken that the other ends
.Mlernating current
of the conductors do not come together.
to be supplied from a transformer with an actual working
These factory tests wmII be concapacity of at least 5 kw.'
ducted in a similar manner to those now carried on tuider
directions of the wire inspection bureau, in the manufacture of
National Electrical Code rubber-covered wire.
"Stamps similar to the attached sample will be issued by the
wire inspection bureau and sold to the different manufacturers
at

a

charge of 2li cents per thousand running

feet

of cord

—
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These stamps are to be attached to the coils of tested
cord by the manufacturers themselves, and to serve as a guarantee that cord so stamped has successfully withstood the tests
specified by the bureau. They will be furnished for 2SO-fL, 500tested.

ft.

and

manufacturers have recently
agreed that, on and after March i, 1907, all National Code cord
manufactured by their companies will be made up under the new
specifications and duly tested, and will bear identification mark

this date, for the disposal of

code cord not bearing the stamp

of approval of the wire inspection bureau, on all such cord manufactured before March i, 1907, and with this understanding
list of electrical fittings will contain the names of
cord manufacturers agreeing to the tests of the wire

the April

KiC.S.

I

AND

2.

be fastened in any one of four positions

use on floor, wall or ceiling.

bureau and usnig stamps as guarantee that those
have been properly made.
"No cord will he considtrcd as having been tested which does

inspection

Stamps

not carry an identification stamp.

The accompanying illustrations show a type of motor recently
on the market by the Allis-Chalmers Company, Mil-

placed

waukee, Wis., for all classes of work where either a constantspeed or a variable-speed, direct-current motor is required.
In the use of variable-speed motors for the individual drive
points to be carefully considof the motor is dependent to

of machine tools, there are two
ered:
(l) Tile size and weight
a great extent on the minimum
required to develop its full rated

speed at which the motor

is

power; the slower the mini-

MOTORS DRIVINC BTJ^ ri'MrS.

tests

S()ee<J iHc greater will he the size and weight lor a given
Iiorsc-powvr output.
(2) The maximum speed of the motor is
(Jepcndeiil oss tJje peripheral speed of the armature, commutator.

nitim

to be securely fastened

tags attached to the coils.

to the shipping

may

6.

flexible cord

of the wire inspection bureau.
"It is understood that a reasonable time will be allowed, after

flexible

ieet

tlteiu to

XLIX. Xo.

Variable-Speed Direct-Current Motors.

i,ooo-ft. coils, as desired.

"The majority of

that the

adapting

Vol.

Stamps

will

have

numbors and, on coils of less than standard lengths,
where stamps specify more cord than coil contains, a credit
for ex(r -, in stamp value can be obtained from the wire inspec-

serial

tion iiur.

.-,11

on presentation of the

of cord, destination,

number of

All stamps are to

incd.

iic date of

lie

feet

facts in writing, giving size

and

serial

numlter of stamp

canceled by manufacturer

manufacture of cord,

also, Ixing plainly

when

iisnl,

shown."

.Motors for Operating Beer I'uinps.
and lirewcrirs thrre are many applications
motors such as to operate bottle cleaners,
In Fig. 1 a West
iripressnrs, beer pumpH, etc

..111,

tn
fr.r

;

motor for allcrnating current circuits is shown
beer pump, for hotel and sa1o<in iiw,
Hmglc-rylindcr
driving a
.„,„nf 'Hired by the H. R. Hrown Beer Pump Company, of
A Brown single-cylinder beer pnm|) driven by
.«s.
TIk«c moteirs arc
.,
motor is illustrated in Fig. 2
„

.iCt.

r

neat

in

They arc

M
i:t<,

appearance and thorniiglily reliable in o|Hr
built for both alternating and dirccl-ciirrrnt

either 115 or 2,10 vnlt<.

.^ wound and

"
r.i»ts

oi separate

I'.MMS

II-

or

..i-.ting.

The

direct-current motors arc

the altrrnaliuKcurrrnt inotorn

The base of the motor run
the frame being drilleil and tappiil so

I.1.1

cycles.

OI'

VAKI.MII.l-Srril) Mdlni;

or belt; or upon the ratio of speed ridiutimi between
This liiiiils the maximum
sliafi ami «he mnliir shaft.
speed to from 1,000 to i.lHio r.p.ni.. drpendinK on the output of
Tlir maximiuu speed being thus fixed by mcihaii
the nKKor.
ical 1imilatt<ins, any increase in the range of sjieed variation
must lie oVt.nnrd liy <lerrrasiiig the minimmu speed and conse-

fiinion

the driv<ii

quently ittrrrasing the sire of motor for a given output, or deereasinK tlie oiitpnt for a given size. These mechanical limitations make 1I desir.-ilile to keep the speed range down to a reasonable smouirt and the speed in the present line of motors has
l»een liroijej

Ir*

» ratio of

I

(n

3.
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The wide variation solely by shunt field control has required
material improvement in commutating qualities. The pole faces
have been carefully shaped to give suitable distribution of the
field flux.
The commutator is of large diameter and ample

317

The engine and dynamo

are

mounted on one bed

plate with

a specially designed flexible coupling between the crank shaft

and armature

shaft, insuring a cushioning effect under sudden
shocks incident to electric power service that is especially noticeable in the excellent results obtained under the hardest kind of
electric elevator service.

In the design of the engine it will be noted that the valve shaft
its cams and gearing is wholly enclosed in the crank case
and is supported in a pair of bearings alongside each group of
cams. The connecting rod and crank bearing construction is
very strong with exceptionally large bearing areas, but without

with

Provision is made for liberal water cooling
by extending the water jackets beyond the
travel of the head of the piston. The water jacket space around
and between the valves is exceptionally large and great care
is taken to insure the cooling of the entire area of the valve
seats by carrying a wide water port between them.
In the
Jager design the valves are completely surrounded with water,
thus insuring against unequal expansion or distortion of the

being unduly heavy.
of

the cylinders

valve seats.

An important point claimed for these engines is that they are
not overrated, but capable of continuously developing more than
their rated

FIG. 2.

— MOTOR

horse-power under brake

test in

continuous service.

In a test by the Bureau of Steam Engineering of the United
States Navy a three-cylinder engine rating at 15 hp at 600 r.p.m.

.\SSEMBLEU.

developed the follovfing results on four trials
17.4 brake hp 685 r.p.m. with 18.5 brake hp

613 r.p.m. with

:

wearing depth. The brushes are of graphite and are provided
with adequate flexible copper shunts. It is claimed that these
machines operate exceptionally well either as generators or
motors, and that they will carry their full rated output without
sparking.

;

The accompanying

figure

illustrates

clearly

the design

:

The

parts are

shown

4 and

I, 2, 3,

D cylinders, and are suitable for direct-connecting to any i;tandard make of generators and are furnished either with or without

eystem

is

Either the "jump" or the "make-and-break" ignition

used or both

if

The governor

desired.

is

of the

centrifugal fly-ball type, which operates a sleeve for throttling

and

general arrangement of the working parts of the Jager fourcylinder, four-cycle engine.

691 r.p.m. with

18.55 brake hp 700 r.p.m. with 19.25 brake hp.
The engines are built in sizes from 3 to 60 hp in

generator.

Jager Direct-Connected Gasoline Engine.

:

in exact pro-

portion to each other and thus represent the actual sizes as accurately as a scale drawing.
The liberal size of the crank shaft
to correspond will be noted, and the rigid support
of the crank shaft working strains by both parts of the crank
case is apparent. The partitions extending across the base castings and the heavy supporting ribs under each main bearing,
conduce to a stronsr construction without excessive weight or

and bearings

It is very sensitive and regulates the speed of the
engine very closely.
In the sizes up to 40 hp the speed is 650 r.p.m.. and 550 r.p.m.

the mixture.

above 40 hp. Fig. 2 shows the 2S-hp, four-cylinder
operation in the engine room of a large cargo

for the sizes

engine in
schooner.

Two

of these sets are in use for operating electric

elevators, incandescent lamps, etc.

Hand-Driven Carborundum Grinder.
The machine
and

and

steel,

illustrated herewith
is

is

built

of malleable

iron

stated to be fool-proof and capable of with-

standing a speed of 5,000 r.p.m. The carborundum wheel does
not glaze it cuts by contact and not by friction. The machine
;

GASOLINE KNGI.NE
bulk.

HIF(

IIIKIXT

C.\RBORUNDUM GRINDER.

CONNIXTIOX.

Rigid support insures pcrmaiiont alignment and

tliis

in

turn solves friction and lubrication dilhculties most effectively.

The end

bearings are

more work

to

do than

made
tl

especially long because they have

c other bearings.

The

flanged support

of the fly-wheel is also calculated to relieve crank shaft strain
by providing perfect balance permanently maintained.

been found very useful by central station companies and
contractors on account of its portability.
It can be
clamped to any convenient bench and thus saves considerable
lias

electrical

time,

which might otherwise be wasted

The grinder

is

sold by the Electric

123 Liberty Street,

New

York.

in a trip to the shop.

Diamond Machine Company,

;
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and Commercial News
for the American Biscuit Company, San Francisco one l6o-kw,
synchronous motor-generator set for the Illmois Steel Company, to be installed at South Chicago
one 200-kw and one
90-kw, 250-volt, direct-current, engine-type generator for the
Bridgeport Malleable Iron Company
one 225-kw, 250-voItr
direct-current engine-type generator for the Eaton, Cole &
Burnham Company, Bridgeport, Conn. two 150-kilovolt-amp.,
6o-cycle, 2,300-voIt, synchronous motors for the Solvay Process
Company, Syracuse, N. Y. two 150-hp and one 175-hp, 230-volt,
slow-speed, direct-current motors for the National Tube Company, McKeesport, Pa.
;

Inielligence,

;

THE WEEK

IX TRADE.— Reports from leading inanufacturing centers indicate that scarcely any idle machinery can be
found.
In some instances business for January at wholesale
exceeded that of the same month a year ago, despite interruptions to traffic by heavy snows, rains and floods in various sections.
Advance business was most extensive in iron and steel
and in the cotton industry, but other prominent producers have
liberal contracts on hand also, and the mercantile outlook is
bright.
For prompt deliver}' iron and steel manufactures are
sold up and finished lines are strong with advancing tendencies,
more particularly at the East. All grades of foundry and steelmaking iron are scarce for the first and second quarters. Heavy
premiums are no bar against the pressing requirements for many
kinds of material wanted by makers of heavy machinery and
special shapes, castings and forgings for the mining interests
and for metal working, locomotive and car-building shops. The
heavy rail market is looking up again and the business in light
Local architects and engineers report that
rails is enormous.
contracts for 35,000 tons of structural steel will be closed during
Colder weather and clearance sales have
the present month.
In the Northwest trade,
stimulated trade East and North.
traffic and collections feel the effects of heavy snowfalls coming
Bradstrcefs reports 211 busi<^n top of an acute car shortage.
ness failures during the week ending January 31, as against 252
the previous week, and 228 in the corresponding week of last
The international copper markets were very strong. Larger
tonnages for home and foreign wants sold at 2514 to 2S^c. for
It is the opinion that there
all deliveries to the end of May.
will be an acute shortage of electrolytic in May, June and July,
owing to the large falling off in receipts of metal by electrolytic
work-, that depend upon Western and Southwestern mines
affected by storms, washouts and crippled railroads and by
smelters short of fuel. The closing quotations are 2Sc. for lake,
24^c. for electrolytic and z^YiC. for casting stock. .\ Boston
dispatch reports the sale of about 1,500,000 lb. of copper mostly
The best Lake Superior
for May delivery at 25c. per pound.
copper is being offered there at 25 to 25V2C. per pound. One
of the country's largest consumers bought early in the week for
This establishes the
February delivery at 25V^c. per pound.
year.

record price for electrolytic copper.

THE CROCKER-WHEELER JANUARY ORDERS.— The
Crockcr-Whcolcr Company, of Ampere, N. }.. reports an exSubjoined are
cellent opening of business for the new year.
•ome of the January orders: One i,ooo-kw frequency changer
for the Pennsylvania Steel Company; twenty-five 230-volt,
direct-current motors for the W. & J. Knox Net & Twint Company, nalfimorc, a branch of the Barbour Flax Spinning Company, of Palerson, N. J.; one 50okw, sso-volt railway generator
for the I'.riflgeton IClcclric Company, Bridgcton, N. J.; one 35kw, l2S-volt, direct-current cngmc-type generator and fourteen
set

n-otors from 'A to TA hp for the Bosch Troy Laundry Company,
one 300-kw, 575-volt, direct-current, engineAustin, Texas
type generator for the Pittsburg & Baltimore Coal Company;
scvcnly-fivc direct-current mill-type motors for the Alli.mce Machine Company, These motors arc mostly of the new form
type, which has been so well received in the rolling mill business
owing to its having been designed specially for that cl.iss of
;

W

scrvirr.

These motors arc to operate cranes, transfer

tables,

etc, 10 br built by the Alliance Company for the new pl.nnt of
An order for
the Carnegie Slerl Company, at Pnqurvne, Pa.
motorn is from the IIlinoiH Sled Comthirteen .SO-hp type
rany for uir in oprr.nting transfer and roll tables in their plant

W

Olhcr orders are: On? loo-kw. aso-voli
one
engine-type generator for the Lion Brewery, New York
ilirrcf-rurrent generators and ten motorn
SO-kw and
Company, New Orleans: two sfio-kilofor the Div
>n

South Chiragn

;

;

;

;

CUMBERLAND WATER POWER.— It
enterprise
capital

is stated that an
absorb three or four millions of
into a condition of high productivity, is

that promises

and to turn

it

to

now engaging

the attention of several New Yorkers and their
associates in Boston and Philadelphia. It is the development of
about 20,000 hp on the Cumberland River, Ky., at the 65-ft. fall,

about 25 miles below Williamsburg, and the utilization of this
power in the shape of electricity in the production of aluminum.
The enterprise involves the construction of a dam, which will
back the water at that point about 26 miles. This will give a
water storage ample to provide 20,000 hp at any season of the
year. The river itself is fed from sources in the mountains and
so is not dependent upon forest conditions.
The power house
will probably include four or five turbines and sets of generators
with a capacity of about 5,000 hp each.
The especial reasons
for the choice of location of this plant are several, aside from
the excellence of the water power to be developed. The deposits
of bauxite are extensive and conveniently accessible at this

the Queen & Crescent and the Louisville & Nashville
Railroads are convenient for shipment, and the location is within
70 to 100 miles of four cities, including Louisville and Knoxville, that are in the market for any surplus electrical energy
which the power plant may have to dispose of, while it is but
150 miles to Cincinnati. The promoters include Win. F. Cox and
his associates of New York City, J. J. Wetmore, of Philadelphia
S. L. Merchant, of Boston, and others, are modest in announcing
their expectations, it is easy to see why millions should be
justified in an enterprise for increasing the supply of aluminum

point:

at this time.

APPARATUS W.-\NTED.— The

Broken .\rrow Electric
Broken Arrow, Ind. Ter., is in the
market for electric flatirons and similar current consuming devices.
The irons should be in lots ot 100 and those are preftrred in which the heating element can be changed.
Catalogues and price lists should be sent. The company also wishes
to receive catalogues of alternating-current fans for desk and
ceiling, for
10 and 220 volts, 60 cycles.
Prices .md discounts
should be quoted. Mr. J. H. Rhync is presi<l<'nt of the company,
.Mr. R. C. Rhync vice-president and treasurer, and Mr. C. E.
Blake, electrician and secretary.
l.'ght

& Power Company,

of

1

SUNBEAM TUNGSTEN LAMPS— Experiments

are

now

conducted by the engineering department of the Sunbeam
Incandescent Lamp Company, on tuuRslon metallic filaments,
and as a result of recent developments the Western Electric
Company reports that it will, no clciubt. be among the first of
the companies which will be in position to furnish these lamps
to Ihc trade. This is an 80-cp lamp with a total wattage of lOO,
The lamp is not yet offered
or I'/i watts per candle-power
lieing

for sale.

DOntlE it ^A^'. engineers, of Philadelphia, .-ire building
the new simps for the Jones it Lamson Machine Company, at
The work is being pnslieil as r.ipidly as posSpringfield, Vt.
The
siltle arul the order for Ihc steel has already been placed.
new building for the Bridgeport Brass Company, which is being
eiiginecrod and construrteil by Dodge ^ Day. is well under way,
nearly
the steel having been ordered, and the foundation

wmk

>

voll-amp., -J', 'yrie, <i.(joo-volt, single-phase, alternating-current
gcner.itors for the Charleston 8t Summcrville Street Railway
Company, C1i«rleston, S C. to be driven by "Snow" gas engines: two 7S-kw. enginc-typf, alternating-current generators

completed

INDl'd K)N MDIOKS

IN PAIXI"

MILL-

Xnt Icng since

the Wailsw'irth-llowland dimpany, of C'licago. paint manufacturers, burned out and, instead of rebuilding purchased the paint

works of the Geo. W. Pitkin Company, which

were being

February

9,
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They are convertible

induction motors of the latest
motor equipment aggregating 300 hp
was placed with the Allis-Chalmers Company. The power in-

March

including electric lighting, the
underwriters allowing no gas or burning of oil in the building.
30-hp motors will drive six lead mi.xers, lo-hp motors will drive
the white lead and putty chasers, three motors being used on

days prior to the date of redemption named in any redemption
call.
It is provided, also, that if additional stock is issued or
sold at a price averaging less than $140 per share, bondholders
will have the benefit of a reduced conversion price.

tandem mills, 5-hp motors will be used on sampling mills and
others will be used for driving 20-in. water-cooled mills.

PROPERTIES SOLD.— Steps have been
taken toward the acquirement of existing electric railway
systems necessary to a complete line between New York
City and Philadelphia in the consummation on January 25
at Lancaster of a deal transferring the electric railway and
lighting properties of the Lancaster County Railway & Light
Company to interests closely identified with the McCall'
Ferry Power Company and the Pennsylvania Railroad Company. The name of the new company will be the Susquehanna Railway & Light Company. The firm that financed
& Griscom, bankers of New
the deal are Bertron, Starrs
York, and financial agents for the McCall Ferry PowerCompany. At a meeting, January 25, of the stockholders of
the Lancaster County Railway & Light Company, which operates practically all of the trolley lines in Lancaster County,
lights Lancaster and Columbia, and furnishes all the electric
heat and power used in that county, it was unanimously agreed
to accept the New York firm's offer of $100 per share for the
common stock, 20.000 shares of which are outstanding, the par
'•alue being $50, with the alternative offer of preferred stockin a new company that will be organized, with a bonus of
common stock. This would mean about $2,000,000, although
the preferred may be taken in many instances.

equipped with
type.

.

The

stallation

Allis-Chalmers

entire induction
entirely

is

electrical,

Financial Intelligence.
WALL

WEEK

IN
STREET.— Activity on the stock
THE
market was restricted and highly professional, and prices were
irregular and unsteady. The favorable quarterly report of the
United States Steel Corporation had little effect in the market,
notwithstanding that it exceeds ail records as to the magnitude
Steel stocks were comparatively steady, but no
of earnings.
speculative interest developed in them. Prices for a good many
of the standard stocks reached a level at which such securities
YORK

NEVi'

Jan.

m

14ii4

Allis-Chalmers Co. pfd
American Dist. Tel

37

American Locomotive
American Locomotive pfd..
American Tel. & Cable
American Tel i Tel
Brooklyn Rapid Transit
Electric Boat
Electric Boat pfd

Jan, 29

Feb.

AUls-ChalmerB Co

5
14>4
36

llbi
Ill

110

S3

83

73*4

73>«
31
73

31
73

General Electric
Hudson River Tel
Interborough Met. Com.
Interboroueli Met. pfd.
Mackay Cos
Mackay '"os. pfd
Marconi Tel
Metropolitan St. Ry.
N. T. &N.J. Tel
Western 0nion Tel
Westinghouse com
Westinghoiise pfd

TlHi

Electric Vehicle
Electric Vehicle pfd

Feb.

.

5

157

168

ibH
71H

34?i
'ilH

KH

83
150

American Tel

2a
128

& Tel

Cumberland Telephone
Edison Elec. Ilium
General Electric
Mass. Elec. Ry

110!4

227^4

Whi

Feb.

Mass. Elec. By. pfd

12SI

e9H

M

12iiH

121

8H

...

5

Mexican Telephone

...

New England Telephone

228

Western Tel. & Tel
Western Tel. & Tel. pfd..

li>

Feb.

Bleo. Storage Battery

65

5

IH

TM

21M

-^H

96

Phila. Traction

63

Feb.

Jan. 29

5

50H mn Phil a. Electric
lOH 10^ Phila. Rapid Trans

Elec Storage Battery pfd

CHICAGO
Jan. 29

OhicaKO City

Ry

Chicago Edison
Ohioago Subway
Chicago Tel Co
Metropolitan El ev com
•Ex-dividend

were attractive

Feb.

150 150
140 140
38 SOU

26K

Jan. 29

5

National Carbon
National Carbon pfd
Union Traction
Union Traction pfd

80
117

Feb.

5

78
117

28)4

and considerable buy-

On Thursday

there was a
rather brisk rally and a recovery from the quotations made early
in the week, which in a good many instances had been the
lowest since January i. At the end of the week there was a
renewed selling movement and farther declines throughout
the list.
All of the electric and traction stocks were weak

was

the

in evidence.

American Telephone

and prices declined.
points

on the week's business, closing at

week was devoted

&

Telegraph

On

128.

chiefly to liquidation with

much

the

lost 5

curb

pressure

In point of decline Standard Oil and
mining group.
Chicago Subway were the features. The is-point collapse in
Chicago Subway was apparently attended with heavy liquidaAbove are the
tion by the pool, which withdrew all support.
closing quotations of February 5.
in the

BELL TELEPHONE BONDS.— Tlic

aimounccment is made
Telephone &
Telegraph Company's convertible 4 per cent bonds will be
opened on February 5 at the offices of J. P. Morgan & Co., and
Kuhn, Locb & Co., of New York, and Kidder, Peabody & Co.,
of Boston.
A simultaneous issue of the bonds will be made
by Baring Bros. & Co. and J. S. Morgan & Co., in London, and
Hope it Co., in Amsterdam. The subscription price is g2l4 and

that the subscription

lists

for $40,000,000 .\merican

The terms of subscription
bond on application, $50 on allotment and
accrued interest on or before March 2H. The
will close al or before 3 p.m. on the day that
In making allotments under the subscriptions
accrued interest.

ECONOMIC POWER COMPANY.— The

Economic Power

Construction Company, of Albany, N. Y., has

in

filed

the

mortgage to the New York Security
Company for $250,000 on its franchise and property. It is announced that the company intends to construct and operate

County Clerk's

a

office

mortgage attracted considerable attention, as foreshadowing
an extensive power distribution, possibly from Niagara Falls.
The charter was obtained some years ago by incorporators, including George Curtis Treadwell, now military secretary to
Governor Hughes, and ex-Mayor John Boyd Thacher. William
K. McFarland is now president and Burt L. Jones secretary.
AMERICAN TELEGRAPHONE.— At the annual meeting
ot the American Telegraphone Company held in Washington
the

week the president reported the company free from debt
and with resources ample for factory developments now contemplated and also for future requirements. He reported that
new machinery contracted for is being installed. The management expects tlie output of new instruments will soon be sufficient to supply the many calls and orders already received,
which have heretofore been held in abeyance awaiting the per-

Isst

to conservative investors

ing of that kind

and before March

plants in Buffalo, Rochester, Syracuse, Utica, Schenectady, Troy,
The announcement of
.Albany, Yonkers and New York City.

78

PHILADELPHIA
Jan. 29

American Railways
Elec. Co. of America

at par at the option o£
stock at $140 per share after March i^
1, 1918, and in the meantime up to 30-

common

LANCASTER

&

Jan. 22 Feb.

.5

1909,

160

BOSTON
Jan

1, 1914.
the holder into

are $50 on each
the balance and
subscription lists

they are opened.
preference is to
be accorded to shareholders of the company to the extent of
Those bonds are parts of an
20 per cent of their holdings.
issue of $150,000,000, all or part of which are redeemable at
105 and interest on or before
tlie option of the company at

loction of the

new

type of instrument.

DIVIDENDS.— The

Electric

Properties

Company

has

de-

clared a dividend at the rate of 6 per cent, per annum to January 31, 1907, from the date of the last dividend, September
The
30, 1906, payable February 7, on the preferred stock.
directors of the New York & Queens Electric Power Co. have
declared a semi-annual dividend of 2"/ per cent, on the pre-

ferred stock, payable February n. Directors of the Metropoliof i
tan Elevated Co. have declared a quarterly dividend of
This is
per cent, on the preferred stock, payable March 30.
the first dividend since February, 1903.

H

SAN FRANCISCO COKE & GAS COMPANY.— At

a re-

cent meeting of the directors of the San Francisco Coke & Gas
Company it was decided to increase the capital stock of the
company from $5,000,000 to $10,000,000, and also to increase
the bonded indebtedness of the company from $2,500,000 to $7,The company is planning to extend its mains, gas
500,000.
i>l:int

and also

f-.M-nish

to

install

electricity in

an

manufacture and
Leopold Michels is presi-

electric plant to

San Francisco.

dent.

APPLEYARD TRACTION SALVAGE.— It

is

announced

from Cincinnati that the various Appleyard traction linos, which'
were sold some months ago, have passed from under the control

The final disposition of the' properties has beenpurchase money has been ordered paid to the
The latter got dividends ranging from 3 to 10 per

of the courts.

made and
creditors.
cent.

tlic

;
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GENERAL NEWS.
Westinghouse Parsons turbine of 120 bp

DES ARC, ARK.— The
Pearce

Cotton

Planters'

Oil

Company

now

is

W.

125-volt General Electric generator in its plant.

LITTLE ROCK. ARK.

—The

Little

Rock Railway &

Electric

Company

has placed a contract with the General Electric Company for
kw Curtis steam turbine. D. A. Hegarty is manager.

a

1,500-

—

POCAHONTAS, ARK. The Pocahontas Ice & Power Company will
make some extensions and improvements to its plant in the near future.
O. A. Gafford

manager.

is

City Council recently reduced the rate for
electricity supplied to private consumers from 10 cents to 7 cents per
The rate to the
kw-hour, with a minimum charge of $1.00 per month.
city itself

was reduced from

6^

citizens have authorized the

Board

of Trustees to call an election to vote on the question of issuing $20,000
bonds for the purpose of installing a municipal lighting plant.

in

City Council has granted a franchise to the

Lake County Electric Power Company to install an electric lighting and
G. W. Scott and W. W. Van
power system within the town limits.
Arsdale and Theodore A. Bell are the principal stockholders of the company, which was organized for the purpose of distributing electricity
will receive electricity from the plant
throughout Lake County.
It
of the Snow Mountain Power and Water Company, which is in course
of construction on Eel River. It is the intention of the company to
have its lighting system in operation by next October.

LOS ANGELES, CAL.— The

Los

Angeles-Pacific

Company
The project

been granted permission to build a subway in this city.
is
It
a% now contemplated involves an expenditure of $5,000,000.
stated that work will commence in less than 90 days and will be com-

MONTEREY, CAL.— It

is reported that the Monterey County Gas &
intends to install a complete new plant in its power

Company

Electric

house in this

city.

of the

San Francisco Coke

company

capital stock of the

from $5,000,000 to $10,000,000, and also to increase the bonded indebtedPresident T.X!Opold
ness of the company from $2,500,000 to $7,500,000.
MichcU of tbe company, states that the directors recommended such
action to enable the company to extend its mains, the gas plant, and
alio to install a plant to manufacture and furnish electricity throughout
Francisco.

."^an

SAN FRANCISCO, CAL. — To

prevent its business becoming confuted with that of the San Francisco Gas & Electric Company, the San
Frandtco Coke & Gas Company has filed an application to change its
name to the Metropolitan Light & Power Company.

SAN FRANCISCO, CAT

The Suniilaus

Electric

Power Company

has contracted for a new equipment for its new power plant located at
St.ini9laui, about 30 miles northeast of Sonora, which will have a capacity of over 36,000 hp. A large dam will be erected in Krllef X'atley,
which wilt have a capacity of over 1,000,090.000 gallons.

SANTA CRUZ, CAL.— Tlic

City Council has granted

a

franchise

lo

Union Traction Company, which will enable the company to rebuild
«yittirm in this city.
The company will double track, modrrnirc and

The
it«

system

it«

*

'

standard gauge.

to

.["KGKTOWN, COL.— The Two

American Sisters Mining, Milling.

Company

has made npplir.itinn to the Hoard of Selectmen for a franchise to supply electricity for lighting nnd power in the
Georgetown di«trict. The company is erecting a plant, which is nearly
completed two miles below Georgetown. J. J. While is manager.
I'owrr

Electric

Ac

D. Shank, manager of the Georgetown
Heat & Power Company, writes that this company will soon be
in the market for 20 miles of wire, and transformers.

C—

Bids will be received at the office of the
WASHINGTON, D.
Building Committee U. S. Department of Agriculture (B. T. Galloway.
chairman) until Mar. 12, for the construction of a power house.

WASHINGTON,
nounced

MARTFORn, CrONN.- The
eleclric

lighting

corporations.

'VAAN. CONN.— Harold
-

-

If.
Meod ond Harold S. Drmcrril
matter of miabllvhing an rlrclric light plant
Plans
ide for a plant and estimates srctirrd as to the coil nl the
t(

th'-

vstrm.
'

ued

ILL.

$5,000

—At

an

bonds

in

tbe purpose of

"lock of the

company

been elected

president;

is

l*ncas Power Company ha«
ftirmahtng electricity in Norwich.
to

its

Company has

Electric

l»e

Coslello

$150,000, and Charles
I.«ppitt,

treasurer,

been

nriian

The capital
W, Com«lnck has

and Jnhn

l>

Malt,

an-

wires in underground conduits on

this

announcement the

District

Com-

held

election

for

recently

purpose

the

of

the

installing

citizens

an

voted

electric

to

light

C—

WASHINGTON,

D.
Bids will be received until Feb. 25 by Lieut.
H. Poole, Corps of Engineers, U. S. A., superintendent. State, War
and Navy Department Building, Washington, D. C, for renewing portions of the heating, lighting and power plant of this building.
The
work will consist of furnishing and installing three boilers, two elevator pumps, and a complete system for heating the water of the present
hot water heating system by exhaust and live steam, together with all
piping, tanks, fittings and auxiliaries for the boilers, pumping system
and heating system.
Plans and specifications may be had upon a deJ.

posit of $25.

WASHINGTON.
and

plies

to

19,

C— Bids

D.

will

be

received at the Bureau of Sup-

Navy Department. Washington, D. C, until Feb.
the navy yards. Mare Island, Cal., and Puget Sound,

Accounts,

furnish at

—

Wash., a quantity of naval supplies as follows:
Schedule 386 voltmeters, wattmeters, etc.
Schedule 387 motors, etc. Also until Feb. 26
to furnish at the navy yards, etc., Portsmouth, N. IT.; Boston, Mass.;
Newport, R. I.; New York, N. Y. League Island, Pa.; Annapolis, Md.
Washington, D. C.
Charleston, S. C, and Port Royal,
Norfolk, Va.
S. C, a quantity of naval supplies, as follows: Schedule 389
incandescent lamps, etc. Schedule 390 spare parts for arc lamps, conductor,
Schedule 391
dry cells, insulators, etc.
arc lamps, wire, conduit, cable,
cross arms, etc.. cells, electrical supplies, copper gaskets, etc. Schedule
392 cable terminals, conduit fittings, electrical supplies, etc.
Schedule
portable electric grinders, steam pumps, feed pumps, test pump,
393
flexible copper tubing, brass and copper tubing, etc.
Also until Feb.
26. to furnish at the navy y.ird, Pensacola, Fla., and the naval stations
at Key West, Fla., an<I New Orleans, La., a quantity of naval supplies.
electrical supplies, ingot copper, brass tubing.
as follows: Schedule 390
;

;

—

—

—

—
—

—

Applications

etc.

by number.

E.

should designate the schedules desired
Rogers, Paymaster-General, U. S. N.

for

B.

proposals

ARCADIA, FLA.— The
pany is contemplating
manager.

Arcadia Electric Light. Ice & Telephone Com-

installing

a

series

arc

circuit.

Edmond

Scott

is

—

JACKSONVILLE, FLA. Extensive improvements and additions arc
contemplated to the municipal electric light plant, which consists of the
installation of two 50o-hp boilris, a new chinuicy and the construction
of a 135 ft. dam.
R. N. Ellis is supcrinlcndcnt.

—

BAINBKIDGE, GA. The manager.*! of the municipal electric tiKlil plant
are preparing to establish n day service and are now installing a io8-kw,
twO'phnse, nlternnting-currcnt .Stanley generator and a -'S hp Corliss engine.

CORDELK, GA. — The

Citizens'

Electric

Light

&

Power Compony

is

contemplating ehtnblishing n day service.

EI«llERTON, GA.~
hp
Iluhbnrd

kIuc of laj

W.

I'lnni nrc bring made to install an additional enan allrrnnlm in the ntimicipal electric liulit plant.
superlntrmlenl.

nriil

is

THOMASVH-LE, GA.-The
of

electric

citim-ns an
conlcmplnling the installathrcrphase. direct connrctr<l unit in the municipal
plant. D. R. Prlngle is superlnlrndcnt.

60 cycle,

a

iJKht

(!!ARTIIAGK.
inereaard

South

Parl(

ILL.-Thr

capital stock

its

CHICAGO,

'HWICH. CONN.— The
for

Potomac

plant.

tion

'

— The

Prompted by

Avenue.

ELBUM,
issue

franchises of other

*"

C.

shortly place

missioners have decided to ask the Capital Traction Company to extend
its underground system from the present terminus at the "loop" at the
east end of Rock Creek bridge to the entrance of Cleveland Park.

(«.

•

D.

will

it

Connecticut Avenue and Calvert Street from the bridge over Rock Creek

Hartford F.lcclric U<ght Company has
pc(itionr<| the St4(r I>cgislaturc for an amendment to its charter, giving
It power
to incr'*atr its capital stock and lo acquire stock, property nnd

'

that

;

SAN FRAN'CISCO, CAL.— The directors
& Gas Company have decided to increase the

the

in

manager.

is

—

two years.

within

pleted

W. Bowen

A."

con-

is

GEORGETOWN, DEL — L.

Railway

h'As

power

capable of generating 2,000 hp

Light,

to 4J4 cents.

HUNTINGTON PARK, CAL.— The
LAKEPORT, CAL.— The

spring.

A dam
A

Light & Power Company
new engine and generator in its plant

a

installing

to Cathedral

ALAMEDA, CAL. — Tbe

Windham

South

PUTNAM, CONN.—The Putnam
templating

FORDYCE, ARK.— The Fordyce Light & Water Company is increasing the capacity of its plant by the installation of an additional unit
consisting of a 75hp Hamilton Corliss engine and a so-kw. 2,200-volt,
single-phase Westinghouse generator. Elmer L. Dunn is manager.

Scotland, of the Bal-

to begin

about $200,000.

at a cost of

C.

manager.

is

will be built

in-

water power privilege of

work in the spring.
about three miles southeast of South Windham.

Power Company, and proposes

station will be built in

Company.

being installed in tbe plant of the Sheffield
stalling a 45-kw,

is

the

Windham and

the Schtucket River, between South
tic

SHEFFIELD, ALA. — A

The company has bought up

secretary.

Construction foetus.

—

MiNsinsippi Valley Telephone
from $50,000 to $100,000.

ILL. Separate bidw
(ommlwsionrrs. E. G.

will

Company has

be received nntil Feb. 30 by the
secretary, for furnishing,

Shumwny,

nnil errrtiuK in the power hou^e in Wa^htnKton
Park, the
following: (Inr crntrifugnl ptmip. capacity 5.000 gallons per minute; one
surface condenser for
i.onoUw «tenm turbine; one open type feril water

delivering

February
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heater having a capacity of i,ooo hp.

sheet steel breeching for 3,350 hp
boHers; non-conducting fireproof breeching lining for 3.350 hp boilers;
one 50-kw, 125-volt, direct-current generator; one 50-hp vertical throttling
engine one 90-hp vertical automatic engine one boiler feed pump, 200
gallons per minute; one 20-ton traveling bridge crane.

BAXTER SPRINGS, KAN.—J.

;

;

;

HARVARD,

ILL.

— The

«

& Condon

Joyce

Company

Electric

has pur-

chased the municipal electric lighting plant and the plant of the F. L.

Smith Electric Company
service

this

in

city.

It

said

is

an entirely new

that

be installed.

wil'

—

JOHNSON CITY, ILL. Extensive improvements and additions are
contemplated by the Johnson City Electric, Gas & Water Cumpany.
among which are the construction of a building 50x80 ft., installing a
two million gallon pressure pumps, ten artesian wells, construction of
reservoir and extension of water mains, etc.
Frank Bartines is manager.
LEWISTON, ILL.— The
pany

&

Fisher Power, Heat
contemplating making improvements to

is

an all-night service and
general manager.

may

install

day

a

Light Comproviding for

Electric

its

service.

plant
E.

E.

Butterfield

is

Omaha mines

Gas & Electric Company is makof a boiler from 200 to 250-hp capacity,

Litchfield

ing plans for the installation

loo-hp engine, a 1 50-kw. alternating-current, two-phase generator, series
alternating-current lighting system and 80 enclosed arc lamps uf 2,000
op. with regulators and transformers.
D. Davis is manager.

CONNERSVILLE, IND.— A
Street Railway

franchise has been granted to

Company.

INDIANAPOLIS, IND.— The

Neil Burgess

R.

the Con-

vice-president.

is

Northern Indiana Railway
Company, consisting of the traction lines between Goshen and South
Bend and between La Porte and Michigan City, as well as the street
railway systems of South Bend, Goshen, Elkhart, Mishawaka, La Porte
The properties have been
and Michigan City, has been announced.
purchased by the Dietrich-Murdock syndicate from Arthur Kennedy, of
New York, N. Y., and his Pittsburg, Pa., associates for $4,000,000. A
company has been incorporated under the laws of Indiana, for $7,500,000,
under the title of the Chicago, South Bend & Northern Indiana Railway
of the

sale

Company. It is the intention of the new company to build at once
a line from South Bend to Chicago by the way of Michigan City.
JASONVILLE, IND.— II. L. Hyatt, manager Jasonville Electric
Company, writes that it is proposed to construct an electric light plant.

LAPORTE, IND.—The Chicago, South Bend & Northern Indiana
Railway Company, recently incorporated to take over the Northern Railway Company, has executed a trust deed to the Central Trust Company,
of New York, N. Y.. of $5,000,000.
The proceeds of whicli will be
used for completing connecting lines of the system; for the erection of
a large central power plant, and to take up outstanding bonds of the
company.

NEW

CASTLE. IND.— Ambros

has purchased the
reorganizing the company,
The service will be
after which extensive improvements wJU be made.
extended, and the entire city will be rewired.
local

of

Pelty,

heat and power plant, and

light,

TERRE HAUTE, IND.— Acting

on the report of ProL Thomas Gray,

Rose

Polytechnic Institute, the Board
with the Terre Haute Traction &

by April

i.

CEDAR RAPIDS, lA.— Wm.

Dows

L.

reported to have petitioned

is

the Council for a franchise for a lighting plant.

DUNCOMBE,
proposition

of

lA.

— The

establishing

of

citizens
a

municipal

this

village

electric

are

considering

the

have voted
a tl'ree per cent, tax to aid the Marshalltown Electric Street Interurban
Railway Company in building an interurban railway from Marshalltown
to Melbourne.
The company proposes to locate its power plant, car
barns and machine shop in this place.

MOUNT

AYR.

Marshalltown

—The

question of constructing a municipal
be submitted to the voters in the spring.

lA.

may
SIOUX CITY, lA.

trie light plant

of

—The

City

quiring the electric wires within

n

Council

has

passed

an ordinance

elcc

re-

certain district to be placed in under-

ground conduits.

VINTON,

GOODLAND, KAN. —An
Rock Island system

proposed

appropriation of $5,500 has been made by the
an electric light plant at the yards in the

to put in

spring.

—

PARSONS, KAN. An ordinance
ing Jasper E. Bradj, of Chicago,
operate an electric light plant.

now

is

before the
franchise

a

111.,

to

Council, grantconstruct and

—

TOPEKA, KAN. The Stranger Valley Electric Railway Company
has purchased the right of way for an electric railway from Kansas
City to Tonganoxie.
W. Laming, of Tonganoxie, is chief promoter of
the project.

—

COVINGTON, KY. The first definite step toward the erection of a
municipal electric lighting plant has been taken by the Board of Council
by appropriating $20,000 from taxes to be applied to the payment of the
plant. The ordinance contained a provision that all of the receipts from
the sale of the $75,000 of municipal light plant bonds and $20,000 from
taxes should be used in constructing a plant to light the streets, alleys
on the bonds.

interest

It

and

city,
is

LOUISVILLE, KY. — Arrangements
Works

Public

setting

also

estimated

that

the

aside
plant

$6,750
will

to

cost

pay

about

when completed.

$106,000

are being

the installation of about 400

for

made by the Board of
new arc lamps to take

place of a like number already in use.
Before the close of the
present year it is expected that the Board of Public Works will put up
At present, there are about 2,000 arc
about 400 additional arc lamps.
the

lamps in use on the

streets.

BELFAST, ME.— The

Belfast Gas & Electric Company will make
extensive repairs and additions to its plant.
A water wheel capable of
200 hp capacity will be installed in April and a new boiler has been

ordered.
The company owns the water privilege of Hiram Dale's falls,
a short distance above the present plant and is intending to develop it.
A new generator for the station is also being negotiated for. Claude B.

Roberts

interested.

is

BALTIMORE, MD.— The

Roland Park Electric & Water Company
merged with the Consolidated Gas Electric Light & Power
Company of this city. Under the agreement of sale the Roland Park
has been

Company

water plant used in connection with its suburban
continue to operate it.
By agreement the Consolidated Company will extend its service, both gas and electric, to all
future improvements on the lands of the Roland Park Company.
The
Consolidated Company is also to have the exclusive right to furnish
such service on the property owned by the land company.
retains the

development and

will

SPRINGFIELD, MD.— The managers

of the Springfield State Hosconsidering the construction of an electric
Dr. Clarke is superintendent.
railway from Sykesville to the hospital.
the

for

pital

Insane

are

LYNN, MASS. — The
mittee

consider

to

Council has voted in favor of appointing a comof establishing a municipal lighting

advisability

the

plant.

PROVINCETOWN, MASS.—At the annual meeting of the Cape Light,
Heat & Power Company the directors voted to purchase a new engine to
replace the old one and other improvements to be made in the spring.

COLDWATER, MICH.—At the annual meeting of the Southern
Michigan Telephone Company, held recently, the capital stock was increased from $300,000 to $1,000,000.
The increase over and above
$300,000 is to be held as treasury stock, and the proceeds from the same
to be used for improvements and extensions of the system in this city
and elsewhere. The old board of directors was re-elected, consisting of
A. C. Himebaugh, president; Charles A. Sturgis, R. L. Himebaugh. T.
A. Hilton, George S. Sheffield and R. C. Himebaugh.

BAY

CITY, MICH.— The Midland Electric Light & Power Company
prepared to submit to the City Council a proposition to light the city
with arc lamps at the rate of $48 per lamp per. year.

MANCHESTER, MICH. — The
plant

Kngincrr TschiiRi. who was commissioned by the City
lA.
Council to look into the feasibility of constructing a hydroelectric plant
on the Cedar River near V'inton. states that a plant having a capacity
of about goc hp can be erected at an estimated cost of about $93,000.

installation

of

a

municipal

lighting

under discussion.

is

PONTIAC, MICH. — The Oakland County

Telephone

been reorganized and articles of association have been
county clerk with a capital stock of $500,000. G. C.

Company has
filed

with

Himebaugh

the
is

president.

VANDERBILT. MICH.— The

village

Parks & Keller Shingle Company
of

10

has granted

a

franchise

to

the

to light the village streets for a period

years.

WYANDOTTE, MICH.— The

citizens

arc

considering the

proposition

to issue

bonds for the purpose of increasing the capacity of the municipal

electric

light

plant.

CROOKSTON. MINN.— The
Company is contemplating the
W. J. Murphy, of Minneapolis,

DAWSON. MINN. — The
tion of

—

is

a hydro-electric plant for the purpose of furnishing electricity
light and power to the mines of Baxter Springs.

for

—

KEOKUK, lA. It is reported that agreements have been reached
between the company of which Hugh L. Cooper is engineer and which
intends constructing a dam at Keokuk and the War Department at
Washington, whereby the dam is to be constructed.
It is stated that
about $10,000,000 will be expended.
citizens

east of the

is

lighting system.

FORT DODGE, lA.— Prof. S. W. Beyer, of Ames, will prepare an
rstimatc of cost for the construction of a concrete dam for developing
Wctric power from Des Moines River.

MARSIIALLTOWN, lA.—The

Spring

the

to install

Detroit,

now

is

of Public Works has conLight Company for the installation of new street lamps.
The present arc lamps now in use will
C. T. Murdock. manager of the
be replaced by the luminous arc lamps.
Terre Haute Traction & Light Company states that orders have already
been placed for the lamps and that the new system can be installed
of

tracted

for

is

and public buildings of the

LITCHFIELD, ILL.— The

nersville

B. Lucas, manager of
making a survey on Spring River
the building of a water power plant.
It

River Power Company,

FARMINGTON, ILL.— The

Farmington Electric Light Company will
soon install an Ide engine and a gokw alternator, which it expects to
have in operation in 60 oc 90 days.
The alternator has not yet been
selected. Theodore Bass is owner.
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an

electric

light

Crookstou Water Works, Power & Light
construction of a power plant and dam.
is

City

and

specifications

th.it

for

is

considering

the

construc-

plant.

FERGUS FALLS. MINN.— A.
Committee, writes

*

president.

Council

R.

the

Brandcnbury, chairman Electric Light
Fourtado. of Chicago. IH., is making plans
proposed dam for power purposes, to cost

S.

between $40,000 and $60,000.
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MANKATO, MIXN. — The
W. Tarno
ROCHESTER, MIXX.

—The

Company

Rochester Telephone

SAUK RAPIDS, MINX. — The

will erect

people

of

this

city

are

Door Company

—A

North Broadway,

Louis Sash &
power house at 3414

and additions

to its

motors

of

installation

the

machinery

operating

for

on

their

farms.

ORD, NEB. — The Ord

& Power Company

Electric Light

has been

in-

corporated with a capital of ^20,000.

CONCORD,

—An

N. H.
passage

CLEVELAND, OHIO. — The

effort

being made before the Legislature

is

has

Council

passed

an

ordinance

au-

thorizing the Board of Public Service to spend $40,000 for lighting supplies.

COLLIXWOOD, OHIO.— The

Village Council

considering the ques-

is

tion of issuing about $25,000 bonds, to increase the capacity of the electricplant.

light

Council Bluffs Street Railway Company has petitioned the Legislature for authority to sell electricity for
A number of farmers are conlight, heat and power along its lines.

OJLAHA, XEB.— The Omaha &

idering

have been made by the City Council'
new equipment for the

electric light plant.

St.

cost $2,500.

to

the stockholders.

ATHENS, OHIO. — Arrangements

for the issue of $6,000 in bonds to be used for

permit has been issued to the

for alterations

petition has been filed in the common pleaspraying that the Ashland Gas & Electric Light Company be dissolved, the property sold, debts paid and the balance, if any, divided,

among

BELLEVILLE. MO.^The members of the Rural Telephone Company
have decided to dissolve the organization and form a new company under
the name of the Grantfork Mutual Telephone Company. Joseph Cruenfelder and J. S. Leaf are interested in the project.
MO.

6.

ASHLAND, OHIO. — A

planning to

establish a lighting system of their own.

ST. LOUIS,

XLIX, No.

court

in this city at a cost o£ about $25,000.

new telephone exchange

a

Company has been

Telephone

Lakeview

elected president.

organized and

Vol.

DAYTON, OHIO. — At

the annual meeting of the Oakwood Street
Railway Company held Jan. 14 the stockholders authorized the president to negotiate for improvements contemplated bV the company inthe near future, among which are the purchase of an additional unitconsisting of an engine and generator.

—

DEFIANCE, OHIO. The Auglaize Power Company will construct a
H. von Schon is consulting enhydroelectric power plant near here.
gineer, of Detroit, Mich.

Hudson. Pelham &
Salem Electric Railway, between Pelham, N. H., and Methuen, Mass.
GARWOOD, N. J. The Hall Signal Company is contemplating making
extensive improvements to its factory at an expenditure of about $1,-

L.-\KEWOOD, OHIO. Sealed bids will be received by the clerk of
the Board of Trustees of Public Affairs until Feb. 16, for the purchase
E. E. Sherwood is president of the board.
of the electric light plant.

which will include, besides the equipping of the plant with
machinery the building of a power house for the purpose of
supplying electricity for operating the machines in the different build-

new exchange building which the Central Union Telephone Company is
The building and equipment will cost about $25,000.
to erect in this city.

secure the

to

of a

to

bill

discontinue the

—

000,000,

electrical

—

LIMA, OHIO. — Plans and

M.\RTINS FERRY, OHIO.— Work

ings.

— The

WOODBURY,

N.

J.

consisting

of

M.

mittee

F.

City Council has appointed a special comCattell, chairman; C. Walters Shivers and

A. T. Matlack, to make .investigation concerning the cost of an electric

W.

— The

Economic Power & Construction Company has
liled a mortgage for $250,000, and it is announced that the company intends to construct and operate plants in Buffalo, Rochester, Syracuse,
William K. McFarUtica, Troy, Albany, Yonkers and New York City.
land is president of the company.

EAST CREEK,

Y.

X.

— Tlic

report published

in

number of papers
Light & Power ComFonda, Johnstown &
a

recently to the effect that the East Creek Electric
to the interests controlling the
Glovcrsville Electric Railroad is emphatically denied by G.

pany has been sold

R. Beardslee,
Mr. Beardslee, it is understood,
without foundation.
expects to develop the power on the East Canada Creek at Ingham's
Uills during the coming summer, and to extend his lines down the valley
to the Tribe's Hill plant of the Fonda, Johnstown & Glovcrsville road,
where he will use his surplus power to furnish electricity for the railroad, which has a steam plant at the point mentioned.

who pronounces

—

from Geneva to Newark,

build an electric road

a

distance of

15

miles.

N. V.— The Ogdensburg Street Railway Company is
contemplating the extension of its lines from this city through HeuvelIon. Rensselear Falls and .'c Kalb to Canton, energy for operating the
to

from the power plant

be obtained

SYRACUSE,

uthorizr Mayor Alan C.
bers to

at

MT. VICTORY, OHIO.— The

inveitigale

I-'obes

SPRI.XGFIELD, OHIO.—J.

be located

the

a

WEST POINT,
A„
It

N. Y.— Maj. J. M. Carson, Jr., Quartermaster, U. S.
wrilri ihsi the contract (or constructing an electric subway system
Writ Point has been awarded to Russel Constructing Company, of

New York

light

C—

N.

and

power

J.

C.

and

plant

B.

E.

here,

to

King propose erecting an
between $i2,»oo ami

co>t

liSiOOO,

WILMINGTON,
for

the

N. C.--Appllcallon will soon lie made (or a charter
Light it Supply Company of this city. The
slated, will be cnpilall/ed at tioo.ooo, and the promoters

People's

company,
re J. O.

it

is

F.lcclric

Urock, T.

IltSMAKCK.

W. Wood and

others.

— Ealensivr

improvemrnls are conlrmplaird by the
North Hakoia IndepcndrnI Telephone Company, recently orgsnirrd and
N. D.

over j.jvu miles of long distance lines.
station Is to be built at Bismarck, and close to half a million
will lie spent in extending the •rrvlee during the coming year.

already

Ljpon

is

doinit

plant

Tele-

in

this

place

has

Cahoon, vice-president of the

B.

Elden-

slock

of

near Wilmington, and seven sub-stations will
The road has been incorporated as the
Cincinnati Railway Company, with a capital*

line.

&

$4,000,000.

TOLEDO, OHIO-— Preliminary
Clinton

Port

&

Company toward

spur line from Port Clinlon to the Ohio
five

Toledo,
of a
range, a distance of about

steps h.nve been taken by the

Railway

Lak'-side

rifle

building

the

miles.

TOLEDO, OHIO.— The

Board of Education has awarded Ihe Toledo
Light Company the contract for lighting the public school
The price submitted for electricity
buildings for a term of three years.
for lighting was four cents per kw-hour and for power three cents per
kw-hour.
Railway &

TOLEDO. OHIO.— The
changed

its

name

WOODSFIELD, OHIO.— The
its

capital

stock

.nnil

Company

of

this

city

Woodsficid Telephone Comii^iny has

from $25,000

EUGENE, ORE.— William

has

in-

$50,000.

to

a water right,
generating eleclrical
oilier purposes. The company will be known as the Kelsey

appropriating

cncrKy

Electric

Fisher

Toledo Electric Company.

to the

1)8,

000 miner's

T.

Campbell has taken out

inches

of

water,

for

Power Company.

KIcclric

EUGENE, ORE.— The

Willamelle Valley Company has taken out a
water right on Ihe McKenzie River neor Vida, whieli will use 80.000
miner's inches, and it proposes lo use the power thus developed in carryIt
is said
that
ing on on rieclric line from Eugene to Ulue River.
work on the power plant and the road will begin enrly in the spring.

for $64. 371.

City,

LKAKSVILI.E,
rieclric

Clarksville,

along the
Springfield, Wilmingtcin

Falls.

consumers of gas and electricity. The
follow"' William II. Warner, Charles W. Snow. Adam Voiles, John
H. Barr, George W. Driscoll, Peter Eckel and John A. Mathews.

at

installed

be

adopted a resolution to
commission of seven mem-

with a viow of benefitting the
mrmlx*rs of the commission are

light

Mount Oreb
$20,000.

Construction Company, -of New York City, has announced that
work on the construction of the Springfield, Wilmington & Cincinnati
Material and cars for
traction line will commence early in the spring.
the new line have been ordered and the company has sold bonds to the
amount of $4,000,000. It is announced that the main power house will

h.is

to appoint n

lighting situation

Ilannawa

electric

to

bel

creased

N. Y.— The City Council

stock of the

capital

been purchased by Henry Conklin, of Kenton, Ohio.

OGUENSEURG,

line

OREB, OHIO.- The

phone Company has been increased from $10,000

it

GENEVA, N. Y. The Geneva, Phelps 4 Newark Company has been
granted 'permission by the State Board of Railroad Commissioners to
Issu^ a first mortgage for $700,000 on the condition that only $550,000
bonds he issued under this consent, and that before the additional
$150,000 bonds shall be isMied the consent of the board shall be oiltiined,
1 his toad was recently granted a certificate of necessity to

soon be commenced by the

B. Francis is secretary.

MOUNT

X. Y.

will

Dillonvale & Ohio River Traction Company on the construction of
the line to be built from Rayland to Dillonvale, a distance of six miles.

lighting system.

ALBANY,

have been completed for the

specifications

bii«inr««

A new
dulliirt
II

K.

HAINES, ORE. --The rlrctric plant of the Rudiuin Electric Com
pany has been compleird and is now furnishing eleclricily for lighting
the lown o( Ilnines. Goodwin A. Young is president and general man-'
ager.

OREGON

CITY, ORE.— Joseph M. llealy. of OreKon City, l.a» filed'
Albany, Ore., plans and specifications of the Sanlloin Electric Compuny for Ihe construction of seven fiuwer canals nlonit North Saniiiini
River, developing nil immense power.
.11

.ST. HELEN, ORE.- C. K. Ilolloprlrr, of Ihe Edwin C. Amine Comluny, of Portland, Is considering Ihe qursiiun of making application for
permission lo furnish clcclric light ond power for St. Helen and

lliMilton.

PITTSIIURG,

president.

AKRON, OHIO.— Work

commence early
Massillon t Akron Electric

construction of the
Mitchell, u( Barberlon,

Is

will

general

manager.

in

the

Sirerl

spring on the
Railway. W. S

.

riKhls

PA.— The

WMy from
this summer.

of

be built

PAWTUCKET,

R,

Company

ban secured
nn electric railway lo
From there Ihe line will be extended lo Charlerol.
Pillsbiirg

(ilna^piirl

I.

A

lo

bill

Railways

Elirahrlli

has

been

for

Introduced

in

Ihe

Rhode

February
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1907

9,

Company

Island Legislature authorizing the Pawtucket Electric Company to issue
bonds to refund the present bonded debt, pay floating debt
and to provide for extension.

.-$2,000,000

ABERDEEN,

S.

D.— F. W.

Raymond,

auditor,

city

writes

that

it

proposed to construct an electric light plant to cost ?35,doo. Chas.
L. Pillsbury, of Minneapolis, Minn., is engineer.

is

ABERDEEX. S. D.— Claussen, Burch & Pillsbury. of St. Paul, Minn.,
are consulting engineers for the city lighting plant.
MEMPHIS. TEXX. —At

a recent meeting of the executive officers of

Memphis Telephone Company

the

was decided

it

issue

to

once

at

the present capacity of its plant and to reach out for long distance busiHar\-ey Myers is president.

Tiess.

NASHVILLE. TENN. — A

authorizing the city of Nashville to issue

bill

$300,000 in bonds

to enlarge the municipal electric light plant so as to
do commercial lighting has been introduced in the State Legislature.

DENISON, TEX.— The
Company have decided

W.

of about $50,000.

MANCHESTER,

directors

Munson

B.

VA.

of

the

Denison

make improvements

to

— The

to

its

Light

&

Power

plant,

at

a

cost

president.

is

under which the city is
being furnished 70 arc lamps free of charge by the Virginia Passenger
& Power Company will soon expire, and the question of constructing a
municipal electric lighting plant is being strongly agitated at present.
It is understood that the city will erect a plant and purchase the poles
and lighting system of the Virginia Passenger & Power Company. Engines at the new filter plant being erected by the city will supply the
necessary power plant for the electric plant, which will be operated
in conjunction with the city water works plant.
arrangement

PORT ANGELES, WASH.—An
on the question of issuing

bonds for the purpose of

A

ing a municipal electric light and water plant.

BEAVER DAM, WIS.— The
Telephone Company to place
of the

establish-

plant of 350

hp

is

'

under consideration.

trict

15 to vote

election will be held Feb.

$;3o,ooo in

City Council has directed the Wisconsin
wires underground in the business dis-

its

EAU CLAIRE,

WIS.

— Mayor

Frawley has appointed a committee to
investigate the question of building a dam at the lower end of city
limits at Chippewa River, to be used to provide power, etc.

HATFIELD. WIS.— W.

J.

La

of

Ferris,

general

Crosse,

manager

La Crosse Water Power Company, writes that the proposed dam to be
constructed on Black River at Hatfield will cost about §1,000,000. Bids
will be called for soon.

MENASHA, WIS. — The
ing plant

is

question

of

establishing

a

municipal

light-

under consideration.

MENOMINEE. WIS.—The
franchises

pany

Eau

in

City Council has granted the various
by the Chippewa Valley Electric Railway ComThe company is to build an electric railway between

applied

for

this city.

Menomonie.

Claire and

^lERRILL, WIS.
are

considering

this

city.

—The

OSHKOSH. WIS.— C.
interested

Johnson

the

in

Falls,

stockholders of the Merrill Telephone Company
of the automatic telephone system in

installation

the

O.

construction

Frank and J. A. Powers, of Oshkosh, are
of a power plant on Peshtigo River, at

Wis.

SUPERIOR. WIS.— Bids

by James Knox Taylor,
lupervisinp architect, Treasury Department. Washington, D. C, until
Feb. 25. for the installation of a conduit and wiring system in the
U. S. Post Office at Superior.
be

will

UNION GROVE, WIS.— The

WEST

its

treasurer.

WASHINGTON,
Railway

&

Jan.

all

19,

capital

received

Union Grove Telephone Company has

stock from $5,000 to $15,000.

ALLIS, WIS.— A movement

of a municipal electric

light

is

on foot for the establishment

plant here.

FORT WILLIAMS. OXT.— The

—

At the annual meeting of the Washington
C.
and the Potomac Electric Power Companies, held
of the present officers and the boards of directors were reD.

Electric

elected.

—

GLENS FALLS, N. Y. At the annual meeting of the Hudson River
Power Transmission Company, held Jan. 21, the following officers were
elected: Eugene L. Ashley, president; W. H. Trumbull, of Boston,
Mass.. vice-president; Elmer J. West, secretary and treasurer.
RE.ADING, PA. At the annual meeting of the Berks County Light,
Heat & Power Company, held recently, the following officers were
elected: Samuel D. Dibert, president; J. Bennett Nolan, secretary and
treasurer; directors: Jeremiah Mohn, Samuel D. Dibert, Jacob S. Hille-

—

gass an

1

Bennett Nolan.

J.

^etef Industrial Companies.
THE BRYAN INSUL.\T1NG FIBRE COMPANY,

Howard

of

^Myers.

J.,

COMPANY, of New York, N. Y., has been incorporated
The director*
with a capital stock of $100,000 to manufacture motors.
are Dana T. Ackerly, H. W. Smith and F. C. Heuser, of New York.
C.

&

D.

COMPANY

has been inCHICAGO LIGHT & EQUIPMENT
corporated at Camden, N. J., with a capital stock of $5,000,000, by GarThe comfield Scott, M. Joseph Pickering and William B. Macdonald.
pany will manufacture lamps, fi.xtures. chandeliers, etc.

THE

DUFFY LOCOMOTIVE & STATIONARY STOKER COMPANY,

is pre-

paring to double the capacity of its hydro-electric power plant at KakaWork will be begun as early as possible
Falls, near Fort William.
W. A. Black is managing director of the company. The
this spring.
present capacity of the plant is to, 000 hp.

of

Trenton. N. J., has been incorporated with a capital stock of $125,000
The company will
by E. L. Kern. J. K. Neagley and N. F. Bucking.
do mechanical and electrical engineering work.

THE ECK DYNAMO & MOTOR WORKS,

of Belleville, N.

W.

been incorporated with a capital stock of $100,000, by
William L. Rainhard and H. J. Dilg.

C.

J.,

has

Clark,

THE ELECTRIC FITTINGS COMPANY,

of Trumansburg, N. Y.,
has been incorporated with a capital stock of
$125,000, for the purpose of manufacturing electrical machinery and
fittings, etc. The incorporators are: William P. Briggs and Edwin P.
Bouton. of Trumansburg; Nelson H. Raymond, of Brooklyn.

New

of

York,

N.

Y.,

THE OFFENH'EIMER ELECTRIC COMPANY,

of Augusta, Me., has
manufacturing electrical apparatus.
The company has a capital stock of $500,000. J. Berry is president and
for

purpose

the

of

treasurer.

THE OXIDE BATTERY DEPOTS,
cago,

New

of Jersey City. N. J., and Chihave been incorporated, with a capital stock of $30,000, in
Jersey, and $18,000 capital stock in Illinois.
111.,

THE PUYALLUP ELECTRIC SUPPLY COMPANY,
Wash., has recently been organized by C. C. Farmer and

The

office

is

located at

loi

West Main

J.

of

Puyallup,

D. Huffman.

Street, Puyallup.

THE UNIVERSILA ELECTRIC SECURITY COMPANY,

of Alhas been incorporated with a capital stock of $4,000. The
company proposes to manufacture electrical burglar alarms, etc. The
incorporators are: Hessel B. Hacklcy and H. Mills, of Alb.iny, and
George Moosman, of Rensselaer.
COMPANY, of
WILSON ELECTRIC

bany, N.

Y.,

MANUFACTURING

THE

Kaministikwia Power Company

Bryan, Ohio,

of

has been incorporated with a capital stock of $25,000. The directors are:
H. J. Myers, E. .\. Wolff, E. B. Willett, J. H. Reid and A. F. Young.
H. J. Myers was chosen president E. B. Willett, vice-president; E. A.
Wolff, secretary and treasurer, and A. F. Young, general manager. The
company will manufacture telephone receivers, mouth pieces and transmitters from wood fibre, made under a secret process, the invention

been organized

PORTAGE, WIS.— Prof. Du^ald C. Jackson, of the University of
Wisconsin, Madison, is preparing plans for the construction of a cement
plant for the Wisconsin Portland Cement Company, to be erected near
Portage.
The plant will be operated by electricity transmitted from the
power plant on the Wisconsin River at Kilbourne.

increased

—

NEW

THE

city.

Electrons.

HAVEN, CONN. At the annual meeting of the Southern New
England Teleph<*ie Company, held Jan. 29, President Morris F. Tyler
was re-elected and James S. Hemingway, vice-president, was also reelected.
The office of secretary, held by Victor M. Tyler, who recently
resigned, was merged with the office of treasurer, and General A. H".
Embler, treasurer for 25 years, will have the office of secretary and

se-

curities to the value of $800,000 for the purpose of enlarging its plant
and expanding its business. It is the intention of the company to double
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Newark. N. J., has been incorporated with a capital stock of $100,000. by
William S. Rosenstrauch. Harry Bcrger and Robert E. Wilson.

bcka

^etv Incorporations.

LONDON, ONT. —The
••troycd by

fire,

telephone exchange in this city was recently dccausing a loss of $10,000.

PETERBOROUGH.
•Company has decided

ONT..
to

build

CAN.— The
new

shops,

Canadian

General

giving an

additional

Electric

75,000

•tquare feet of floor space.

TORONTO, ONT.— The
to the Oniario Government

Toronto Electric Light Company
for

permission to increase

ty $1,000,000. making the total
pany states that the proceeds are
plant necessary

by the company.

for

the

capitalization

its

$4,000,000.

will

apply

capital

stock

The com-

to be used to make additions to the
handling of the Niagara power now being used
*

—

GLOBE, ARIZ. The Globe-Arizona Telephone Company has been incorporated with a capital stock of $100,000 by J. D. Coplen. president,
and S. L. School, secretary and treasurer.
GLOBE. .VRIZ.— The Globe Electric. Gas Si Water Company has been
incorporated with a capital of $750,000. by C. N. Bassett. B. .-V. Nebeker
Principal place of business Globe, with offices in Los Anand others.
geles. Cal.

NAPA. C.\L.— The Napa & Vaca
chartered

to

fonstru^t

a

railway

Valley Railroad
(probably

Company

electric)

between

has been
Vallejo
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and Vacaville, The company is capitalized at $500,000.
E, H. Winship and H. M. Meacham are interested in the

D.'

A. Dunlap,

project.

—

—

REDDING, CAL. The Northern Light & Power Company has been
organized in Shasta County by A. F. Smith, T. H. Benton and others.
The company has a capital stock of $600,000.
S.\N DIEGO, CAL.

—The

Point Loma Electrical Railway Company
has filed articles of incorporation with a capital stock of $100,000.
The
dircclors are D. C. Collier. George M. Hawley, Samuel F. Smith, George

Easton and C. O.

D.

Reinbald.

Farmers' Electric Light & Power Company has hied articles of incorporation with an authorized capital stock
of $2,000,090.
The company will deal in electricity for lighting and
power.
The directors are: H. D. Colyar, Olin L. Berry, F. E. Brady.
G. W. Miller, C. \V. Doble and John Royles.

—

SAN FRANCISCO, CAL. The City Electric Company has been incorporated with a capital stock of $5,000,000 to furnish electricity for
light and power in the city of San Francisco.
Plans have been prepared, machinery ordered and the managers expect to be able to have the
plant in operation within six months.
The plant will have a capacity
of 10,000 hp and crude oil will be used for fuel. Andrew M. Hunt will
have charge of the construction of the plant. The directors are: Adolph
Mack. J. J. Mack. W. S. Goodfellow. Charles F.
Mortimer Fleischhacker. Herbert Fleischhacker,

W.

Henry Steinbach.
Walter Arnstein and

Eells,

Smith.

SAN FRANCISCO. CAL.— The

California Rapid Transit Railroad
incorporation papers at Phoenix. Ariz., to build lines
of railroads in different parts of California.
The company is capitalized
at $10,000,000. The incorporating directors arc: William G. Alberger,

Company has

L.

E.

officers

L.

E.

filed

Lee and William Minto, all of San Francisco.
The temporary
elected are: William C. Alberger, president and chief engineer;
Lee, secretary; William Minto, vice-president; W. TI. 11. Hart,

treasurer.

SANT/\ CRUZ.

C.\L.

— Articles

Power Company

the Pit River

have bctn

incorporation

of

for the purpose of erecting a

filed

for

power plant

on Pit River. The incorporators are J. H. Logan, of Brookdale; Joseph
T. Sheehan. of San Francisco; H. F. Mahinney and William Jctzcr, of
Santa Cruz.

GARDEN
the Garden

CITY, COL.

— Articles

City Telephone, Light

Marsh and oth^s.

The

of incorporation

have been

filed

& Manufacturing Company by

capital stock of the

company

is

F.

R.

legislature with the Secretary of State for the incorporation of the Lyme
Electric Power Company with authority to do business in Lyme, Old

Lyme, East Lyme. East Haddam. Waterford, Essex, Saybrook, Old Saybrook and Haddam.

—

CHICAGO. ILL. Articles of incorporation have been filed for the
Chicago & Western Telephone Company, with a capital stock of $100,000.
This company will be the local operating company of the independent
telephone interests that have acquired control of the telephone rights of
the Illinois Tunnel Company. S. S. Gregory is counsel for the company.
CHICAGO,

ILL.

—

CHICAGO.

of

have

incorporation
a

been

filed

for

the

capital stock of $100,000

— The

Harvard Light & I'owrr Company has filed
with the Secretary of Stale with n capital stock
The incorporators arc: H. J. Tauer, Robert I*. Kolb and
L. Turnbull.
ILL.

articles of incorporation

$5", 100.

Oorge

principal

be In Chicago.

M.L.— The Terrc Haute & Wrslrrn

Railway Compnny has
with a capital stock of $ioo.or>o by the Slmic St Wrh\u
The company proposes lo make application for a franchise
to "tKr^ii .* «irert railway on East Court Street in this city.
The directors are: John E. Lamb and C, T. Murdnck, of Terre Hantr. Ind.; William Trsgdan, of Vermillion; Frank T. O'Hair and'Jamr« Stuart, of

I'\PI^

'rd

h'

-

cago.

—

JEFFERSON, IND. The

iriLL, ILL.

The Farmers* Mutual Telephone Company

hat brrn incorporated with a cipital stock of %i,$oti by P.

n

Wm.

corporated.

Knapp

Jeffeffrson Telephone Company has been inH. Engle, Jno. W. Stafford. D. F. Yeong and B. M.

are the incorporators.

Telephone Company has been incorporated with $20,000 capital.
The central office will be at Leesburg.
Tno. E. Armstrong, W. H. Stanley and J. H. B. Stanley are the directors.

—

LIGONIER, IND. The Wawasee, Ligonier, Topeka & I^grange Railway Company has been chartered with a capital stock of $50,000. The
company pioposes to sell electricity for light and power to the cities and
towns along its lines. The directors are: F. H. Green, F. E. Weir, S.
M. Dowell, B. B. Johnson, F. J. Dunton and J. N. Babcock.

SALEM, IND. — The

and W,

A: Gclloway

Creek Telephone Company has been incorP. Cristy and M. L. Stephenson are the

Mill

Louis C. Carter,

porated.

Wm.

directors.

—

BOSTON, ^L\SS. The Suffolk Lighting Company has been incorporated with a capital stock of $100,000 by George A. Parmenter, Charles
L. Young and Edward H. Taylor.
HAVERHILL, MASS.— The D. T. Kennedy Power Company has been
incorporated with a capital stock of $5,000 for the purpose of constructDennis T. Kennedy is president and
ing and operating a power plant.
treasurer.

—

DETROIT, MICH. The Saginaw. Owosso & Lansing Railway Company has been incorporated, with a capital stock of $600,000, by J. L.
King, of Syracuse. N. Y.; F. S. Richards, of Cleveland, Ohio; George
B. Morley, of Saginaw; Phillip H. McMillan, George Black, Frank W.
Eddy, Frank West, Charles W. Baird. Thomas E. Reeder. Cliarles B.
Warren, William B. Cady and J. A. Thick, of Detroit.
OVIATT, MICH.— The Lake Ann &

Company has
Wilson, secretary, and

Oviatt Telephone

W. W.

been formed with Mr. Sattler as president;
T. L. Ball, treasurer.

ELLENDALE, MINN. — Articles

of incorporation

have been

filed

for

Company, with a capital stock of $10,000
Calloway and E. M. Thompson.

the Ellcndale Rural Telephone

W.

A. Stanton,

W.

E.

HAMILTON, MO.— The

Hamilton Telephone Company has

of incorporation with a capital stock of $30,000.

icles

The

filed

art-

incorporators

arc H. S. Cooper and others.

JEFFERSON CITY. MO.— The Central Interurban Traction Companyhas been granted a charter by the Secretary of State with a capital stdck
of $50,000. The incorporators are Charles Gutkc and others.

OMAHA, NEB. — The
Neb., has

filed

Independent

Telephone

articles of incorporation with

The incorporators arc

F.

Company, of Omaha,

capital stock of $s,oao,ooo.

:i

IL Stowe and others.

PATTONSBURG. MO.— The

Pattonsburg

Home Telephone Company

and others.

—

RENO. NE\'. The Nevada Interurban Street Railway Company has
been incorporated with a capital stock of $1,000,000 by Richard Kirman,
Louid Gcrrum and John N. Evans.
The purpose of the company is to
construct a street railway to .Moana Springs.

—

CAMDEN,
riott

N. /. The Susiiuehanna Railway, Light & Power Comhas been chartered with a capital stock of $100,000 by William MarCanby, Francis C. McCown, Sr,, and J. J. Hope.

BATH,

v.— The

Horncll, Bath & Lake Kauka Railway Company
of incorporation with a capital stock of $1,000,000. The
directors are F. W. Hastings. W. R. Campbell and W. 11. Phillips, of

N.

filed articles

Itath.

—

CAU-ICOON,

Articles of incorporation have been filed with
N. Y.
Secretary of Stale for the Callicoon Electric Light. Heat & Power
The directors arc Martin
with n cnpilnl stock of $^5,000.
( umpany.
Herman, Peter Herman, and F. S. Anderson, of CalHcoon.
the

CANANDAIGUA,

Paris,

PLEASANT

with the Sec-

Chicago, South Bend & Northern InRailway Company has been incorporated with $7,500,000 capital
stock.
The directors are Charles F. Dieterich, James Murdock, Chas.
M. Murdock, A. E. Dieterich. S. T. Murdock, Hugh J. McGowan, W. T.
Durbin, R. I. Todd and H. B. Smith. This company has purchased the
Northern Indiana Railway system and in addition to expending a million
dollars on improvements, will build a line from Michigan City to Chi-

h.-iB

will

oflfirr

the

for

INDIANAPOLIS. IND.— The

]i;iny

DF.CATUR, ILL.— A charter ha* been Kranird lo ilic Decatur. Tnylorvitle & Lilchfirld Traction Company, with a capital stock of $5,000.
The incorporators are Dudley Taylor, Frederick W, Job and others.
The

State

has been incorporated with a capital stock of $35,000 by Elwood Morrison
Articles

Chicago Ik Western Telephone Company with
by Conrad Poppenhauscn and oihrr«.

of

of

diana

by

$150,000.

H. Woodbury and Joseph S. Huntington, of
Hart Gcer. of Lyme, has filed a petition to the State

E.

filed

6.

Railway Company
with a capital stock of $100,000.
The directors are: H. F. Walton, P.
P. Porter, William Warmsley and Charles Broadecker

for

LYME. CONN. "John
Old Lyme, and

of incorporation have been
Gary, Hammond & Eastern

XLIX, No.

LEESBURG, IND. — The Wilmot

SAN FRANCISCO. CAL.— The

F.

GARY, IND. — Articles
retary

RED BLUFF, CAL. The Pacific Power Company has been granted
a charter by the Secretary of State, with a capital stock of $1,000,000.
The company recently purchased the rights and lands of the Mt. Lassen
Power Company at a cost of §45,000, and will soon commence work on
the construction of a power plant, which will supply electric energy in
the Sacramento Valley within eighteen months.

\'0L.

D.

Roberta,

rrertiian.

S,

N.

Y.— Articles

of

incorpor.ition

have

been

filed

\ulh the Secretary of State for the Canandalgua Southern Electric Rail*
The company will operate an electric railw:iy Jj5^
road Company.
The incorporators are E. G. Hayes, .Mexander iLividson
miles 'long.
.tnd others.

KORINSON, ILI^— The

Southeattcrn Illinois f^ng Distance Telephone k Telegraph Company has been Incorporated with a capital stock
^f Ij.Soo by W. M. Long, F. W. Ixwii and C. R Hatrls.

The Wilmington Light

ILL.
'

.Slrii.'yrr-

iih
iti.i

J

I,

a

capital

Thompson.

sl^'ck

of

ft

|f>t,Obn

Power Company haa
by

J.

H.

Ray. A.

J.

ITHACA,

— Articles

have bren filed l<ii the
Railway dunpany with the
Secretary of State with a capital stock of $1, 000,000, of which $i(io,oni>
is 10 be raised by local subscription.
Jacob Rothschild, Ithaca, is prcMdent; C. S. Hood, of Scnrca Falls, is vite prrslilcnt; I". M. Bush, of
Ithaca Srneca

Ithaca,

N.

Y,

Falls

trea«urer.

Electric

of

incorporation

Intertirbnn

February

9,
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LIABILITY OF RAILROAD COMPANY FOR DESTRUCTION OF
TELEPHONE LINE BY INDEPENDENT CONTRACTOR.— A rail-

Educalional.

company employed an independent contractor to do the conwork upon its line of railway. The roadbed was constructed
largely upon ground occupied by the telephone line of the Batesville
& Winerva Telephone Company, and in the course of the work the
independent contractor removed some 560 of the telephone company's
The railroad compoles with the wires which were strung upon them.
pany, before commencing the work of construction, failed to file a map
and profile as required by statute and had, therefore, gained no legal
The deright to the land on which the telephone line was located.
fense of the railroad company in an action for damages brought by the
telephone company was that the damage was done by an independent
contractor, over whom the former had no control, and that the railroad
company was, for that reason, absolved from liability. In general it
by an independent contractor,
is true that where one has work done
over whom he exercises no authority, the person contracting for the
work is not responsible for the negligence of the independent contractor
or his servants. But the rule has certain qualifications, and where the
work to be done cannot be accomplished without necessarily doing damroad

IOWA STATE COLLEGE.— Headed

by Profs. F. A. Fish and Adolph
seniors of the electrical engineering

Shane, a party, consisting of fifteen
course, have just completed a tour of the principal electrical plants
factories

and

manufacturing electrical apparatus in Chicago and Milwaukee.
was timed so as to enable the students to visit the Electrical

The trip
Show at Chicago.

In the same city practical applications of electricity
were studied in the plants of the Commonwealth Electric Company, the
Western Electric Company, the Kellogg Switchboard and Supply Company, the Automatic Supply Company, and the power plant of the MeIn Milwaukee the students were
tropolitan Elevated Railroad Company.
given an insight into up-to-date methods of manufacturing electrical
apparatus, spending the better part of a day in the plants of the AUisChalmers Company and the Cutler-Hammer Manufacturing Company. In
addition to the professors

named

above,

the party consisted of the

fol-

lowing members of the senior class: F. A. Skelly, H. L. Walters, J. A.
Moorehead, Paul Whallon. G. T. Grove. E. A. Cameron, L. J. Hicks,
L. E. Trotter, H. C. Semmons. R. S. Wallis. F. L. Tunis, W. A.
Suaveley, C. J. Stahl and H. H. Henningson.

Legal.

struction

it to be done is as much liable for the injuries^
suffered by the third persons as if he had done the act complained of
personally.
The railroad company was held responsible. White River
Railway Company vs. Batesville & Winerva Telephone Company, Su-

age, the person causing

preme Court of Arkansas, 98

EJECTMENT OF TELEPHONE COMPANY FROM INDIAN

SERVATION. — The amendment
Law of the State of New York

1903 to section 89 of the Indian
provides that any company may erect
poles, wires and other necessary fixtures across the lands of the Seneca
Indians on the Tonawanda reservation, and that the company shall
pay damages therefor to be determined, in case of inability of the parties to agree upon the amount, in accordance with the provisions of the
condemnation law. The Bell Telephone Company of Buffalo in erecting
its

Tonawanda
mode of
Tonawanda Indians

across the lands of Wallace Jemison, a chief of the

line

band

of

Seneca

of

procedure,

made

Indians,

instead

application

to

following this
council of the

of

the

statutory

and secured a permit upon the payment of $30. In an action by Jemison to eject the telephone company from his lands it was held that the
permit was worthless and that he was entitled to the possession of his
property.
The company interposed the defense that the amendment was
unconstitutional for the reason that

it conflicted with the statutes of the
United States providing for the regulation of commerce with the Indian

constitutional as the State of New
exclusive sovereignty and jurisdiction over the Seneca
Nation of Indians, no federal question, therefore, being involved. The
plaintiff, however, failed to prove any damages, and the verdict, though

The amendment was declared

tribes.

York

exercises

was for the sum of six cents only. Jemison vs. Bell Telephone Company of Buffalo, Court of Appeals of New York, 79 N. E.
in his favor,

Rep.

728.

TELEPHONE NUMBER NOT A TR.\DE MARK.—UNFAIR COMPETITION IN SELECTION OF NUMBER.— A telephone company,
operating in Salt Lake City, Utah, known as the Rocky Mountain Bell
Telephone Company, having established a "trouble department," and having adopted the number 888 for the number of the telephone installed
in that department, brought an action against the Utah Independent Telephone Company which had its system in the same city to restrain the
latter company from using the number 888 as the telephone call of
its trouble department.
It was claimed by the Rocky Mountain Company
that the telephones of the two companies being similar in construction
and appearance, their patrons frequently called up the trouble department of the Utah Company by mistake when intending to notify the
Rocky Mountain Cornpany of some defect in the telephone service. In
this manner the Utah Company obtained information not intended for
it concerning the telephones of the Rocky Mountain which needed to be
put in order.
This information, it was claimed, was followed up by the
Utah Company and solicitors were sent to the parties whose telephones
were out of repair for the purpose of securing them as subscribers. It
was held that, in taking 888 as the number of its trouble department
telephone, the Utah Company was not guilty of what in law is termed
unfair competition or unfair trade. Unfair competition consists in one
person imitating by some device or designation the wares made and
sold by another for the purpose of palming off or substituting his wares
for those of the other, and in that way misleading the purchaser by
inducing him to buy the wares made and sold by the first instead of
those by the second.
This, in law, constitutes misrepresentation and
deception and is a fraud not only against the person whose wares arc
but against the public as well.
It was further held that the
as used by the Rocky Mountain Company, did not constitrade mark which the court would protect from infringement.

imitated,

number
tute

a

888,

Both companies had a natural and a legal right to name their departments according to ihcir pleasure, likewise to select such numbers for
the telephones connecting with such departments as they dt-sircd.
The
court concluded that while the lUah Company might not, in all things,
have conformed to the "Golden Rule." it had violated no legal or
equitable rule and could not be rrstrained from using the telephone
number 888. Quoting from the opinion, "Modern business seems not
to be conducted strictly in accordance with the moral code, and if we
assumed the authority to issue an injunction every time we thought this
code was being violated, it would not be long before there would be
no business transacted, except court business."
Rocky Mountain Bell
Telephone Company vs. Utah Independent Telephone Company, Supreme
Court o( Utah, 88 Poc. Rep. 26.

S.

W.

Rep. 721.
*

RE-

NEGLIGEXCE.—CARE REQUIRED uF PERSONS ENGAGED IN
TRANSMISSION OF ELECTRICITY.— An illustration of the degree oi
is required of one engaged in a business involving the
generation and transmission of electricity is found in the case of
A barbed wire which
Colorado Springs Electric Company vs. Soper.
had been stretched along the tops of the poles used by the company
had broken so that the loose end rested upon the other wires of the

diligence which

company and hung down near the edge of the roadway, where thirty
The plaintiff, a boy five years of
feet or more of wire lay coiled up.
had been allowed by his mother to go out of doors to play withWhile thus amusing himself he happened upon the comother children.
pany's electrified barbed wire and was seriously injured as a result of
As is usual in such cases the testimony of the expert medithe contact.
Those called by the plaintiff
cal witnesses was not without conflict.
age,

found that his condition was serious, that the term of its continuance
was indeterminable and that it was the result of the injury occasioned
The company's witnesses stated that the plaintiff's
by the accident.
condition was temporary and not serious and that it was owing to some
The verdict, however, was in favor of
cause other than the shock.
The parents of the plaintiff
the plaintiff and was for the sum of $4,500.
were held free from contributory negligence in permitting the child to
It was shown that for four
be out at play in the day time unattended.
months prior to the injury the company's wires had been in the dangerous condition to which the accident was due and the decision was
placed upon the ground that the company had failed to exhibit that
degree of skill and caution in the maintainance and inspection of its
entire plant which was consistent with a proper conduct of its business
according to the best known methods prior to the accident and which
from one engaged in a business such as the company
is by Isw due
was conducting. Colorado Springs Electric Company vs. Soper, Supreme
Court of Colorado, ii Pac Rep. 161.

ASSUMPTION OF RISK BY EMPLOYE.— DUTY OF MASTER
TO PROVIDE S.\FE PLACE OF WORK FOR SERVANT.— A pipein the employ of an electric company, was requested by the line
foreman having charge of repairing the wires of the company, to assist
him in repairing a wire, which was then a dead wire, and which transWhile the
mitted electricity from the generators to the trolley lines.
pipe-fitter was holding the ends of the broken wire, in compliance with
the directions of the foreman, an electric current of about 500 volts
He was instantly renwas suddenly and without notice turned on.
There was evidence
dered unconscious and died a few moments later.
that the place in which the work was being done was damp and that the
current had passed through his body and was the cause of his death.
In an action against the company brought by the wife of the deceased
The
pipe-fitter she was allowed to recover $14,000 by way of damages.
deceased had not assumed any risk in connection with that work 01
The foreman, in directing the pipefitter to
repairing the broken wire.
help him, was representing and standing in the place of the master
and was not acting in the capacity of a fellow ser\'ant. The general
rule is that where the master orders the servant into an employment outside the scope of the duties which the servant has contracted to perform,
which employment is attended by dangers unknown to the servant and
not open to his observation, giving him no warning concernins suchdangers, and he is subsequently injured, he is not deemed to have accepted the risk of the dangers to which he is unknowingly exposed. But
to bring himself within this rule, the servant must be acting upon the
order or rcqvicst of the master or someone who has the master's authorThe electric company, in this instance, h.id not lived up
ity to act.
to the absolute duty imposed upon it by law to provide its serv;\nts with
a reasonably safe place in which to work and with reasonably safe
Electricity, slated the court, is an "invisible, impalpable
.ippliances.
force, highly dangerous to life and property." and those who distribute it are bound to exercise care in proportion to the danger involved.
Jacksonville Electric Company vs. Sloan, Supreme Court of
fitter,

Florida, 4;

So.

Rep.

516.

;
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TELEPHONE LIXE IS AX ADDITIONAL BURDEX UPOX THE
HIGHWAY. —The courts of Illinois hold that a telephone line in a
highway

public

is

an additional burden

upon the

fee,

for

which

the

owner of the fee is entitled to compensation. Where a telephone company places its line along a highway without first obtaining a grant
from the owner of the fee or acquiring a right by eminent domain, the
owner is entitled to an injunction compelling the company to remove its
poles from the highway and restraining it from further trespasses.
The
maintenance and user of the telephone line, and the addition of new
crossarms. wires and insulators, constitute a continuing trespass, which
The fact
a court of equit>* has jurisdiction to prevent by injunction.
that a large number of long distance messages are sent over the line
daily and that the public derives great benefit therefrom will not help
the company in an action to restrain the trespass.
The granting of an
injunction, however, does not prevent the company from thereafter obtaining a grant or from condemning the property for its use.
Burrall
vs.

American Telephone & Telegraph Company, Supreme Court

nois.

N.

79

Rep.

E.

of

Illi-

705.

RIGHT OF STREET RAILWAY COMPANY TO MAINTAIN
WIRES AND POLES IN STREETS OF CITY UNDER STATUTE.—
In an action to compel a
and poles from one of the
that the company had no
which it did not operate a

company

remove its wire^
it was contended
the same in a street in
line of cars.
The statute, which granted the
company the right of operating a street railway, provided that the company might "erect and maintain poles, trolley, feed and stay wires and
other devices for conducting electricity in, over and under any streets,
highways, bridges and townways in any of the cities and towns wherein
railway

street

streets of
right

to

to

Taunton. Mass.,

maintain

has been or may hereafter be authorized" to operate its railway. The
claimed that the word "wherein** used in the statute related
to "streets, highways," etc., and that, therefore, the only streets in
which poles and wires might be erected were those in which the company was authorized to run its railway.
It was held that "wherein"
related to "in any of the cities and towns," the general rule being that
it

plaintiff

a limiting or qualifying word must be confined to the last antecedent,
unless thf subject-matter requires a different construction, and that
the statute autHorized the company to erect poles and wires in any
street in a city where it had the right to operate a railway regardless
of whether cars were run through such street. Williams vs. Old Colony
Street Railway Company, Supreme Judicial Court of Massachusetts.

Obituary,
MR. GEORGE

A. BOWDEN, proprietor cl the Youngstown Gas &
Company. Youngstown. Ohio, died at his home on Feb.
2, at the age of 57 years. He was born in New York and came to
Youngstown two years ago.

Electric Fixture

—

ARNOLD. Wc note with deep regret the death of Mrs.
Arnold, wife of Mr. Bion J. Arnold, the consulting electrical
engineer.
Her health had been failing for some time, and when tuberculosis developed a few years ago she took up her residence at Colorado
Springs, where she died.
Before her marriage in 1886. Mrs. Arnold was
Mits Berry, of Lansing. Mich. Besides her husband, she is survived by
three children.
Mr. Arnold was engaged in ChicTgo on the rehabilitation
of the traction system when the news came of his wife's failing condition, and be proceeded at once to Colorado.
MRS.

Stella

B. J.

B.

SERGEANT.— This

.MR. H. C.

well-known invcnt'.r, of rock drill and
ir compressor fame, died of paralysis last week at Westfield, N. J. He
w«» born in Ohio in 1835. His inventive genius developed early. Most
of his time was given to developing labor-saving machinery.
Among
some of Mr. Sergeant's valuable inventions were the Sergeant valve,
the tappet rock drill, the release rotation for drills, and the piston inlet
/alve for air compressors.
He also revolutionized machinery for stone
channeling
and
coal
undercutting.
He
invented
the
familiar
chopping
boxes
the
on
elevated
and
Subway and the various
ferry
houses.
\VTien
the
Ingertoll Sergeant
Drill
Company and
the

Rand

Company

Drill

consolidated

as

the

Ingersoll

Rand Com-

pany Mr. Sergeant retained his interests, but he suffered so from rheumatism that he ceased all activity. He lr:ives a widow, three daughters,
• son and a brother.

Per^onaL
MR O r>AERWINKKL.
City, rrturned on

MR.

r.

MR.

E.

of the Kxcrllo Arc I-amp

February

s

Company. New York

from an extended European

trip.

H. F'lERCE. until recrnlly prealdeni o< the Northampton
Electric Mihtinir Company, Northampton, Man., haa been elected truitee of ihr Maiiachuiettt LiffhtinK Compaak't, of Dotton, Maia.

KATTF.

M.

chirf of electric traction of the

New York

lludion River Railway Company, waa married Jan. 36,
ton. N, Y.. 10 Mi«f King,

tral

ft

MR V
p6inteH
flexible

r GILPIN,

Ka*(crn
ktrri

tale*

conduit

MR. ;OHN

ijo Liberty Street.

agent

for

New York

the Sterling

Electric

al

Cen-

Irving-

for

nnd armored conductor,

ZIMMERMAN,

ing f^rm of Dodge A Day. Dr«iicl nulldlng. Philadelphia.

6.

—

brought

the report

many anxious

inquiries.

PARADIS & THOROLD.— At

last convention of the Union of
Canada^ held at Red Deer, Alberta, Messrs.
Paradis & Thorold. Calgary, Aib., were appointed consulting engineers
to the municipalities belonging to the Union.

Municipalities

of

the

Alberta.

HENRY DOCKER JACKSON

MR.
State

has removed his office from 4
Broad Exchange Building. 88 Broad Street. Boston,

Street to the

carry on his business of consulting electrical ena specialty of reports on electrolysis, power distribution for mills, railways and lighting companies, power plant economy and on proposed or existing plants for financial houses.

where he

Mass.,

He

gineer.

will

make

will

of the War College, Washington, has been asSignal Service duty in the Philippines, and will
He will be greatly missed
proceed to that dependency early in March.
in electrical circles, his interest in the American Institute of Electrical
Engineers as vice-president, etc.. having been unusually strong, and his
work for that body has been useful and efficient to a high degree. He

LT. COL.

signed

to

REBER,

good wishes of

with him. the

takes
the

S.

important

a

host

of

friends and admirers in

profession.

MR. H. A. CURRIE has been appointed assistant electric engineer of
New York Central & Hudson River Railroad Company, to succeed

the

who was appointed

electrical engineer of the comhas been associated with the electrical department of the New York Central Railroad since 1903, when
He
the plans of the company for electrification were first undertaken.
has had a long electric railway experience, having been connected with

Mr.
pany

D.

J.

last

Keiley.

November.

Mr.

Carrie

Brooklyn Rapid Transit Company for the nine years between 1894
In Brooklyn he was engaged in power station work for six
and 1903.
years and later he was appointed as assistant to Mr. Keiley, who had
charge of the engineering work in connection with the rolling stock of
the surface and elevated divisions of the company.
the

MR.

AHEARN

T.

is

subject

the

of

an

illustrated

biographical

This
Ottawa Saturday evening "Citizen" of Jan. 19.
gentleman, who was one of the best known telegraphers in the Dominion,
where he was born, was also early interested in the Bell telephone
system and then organized the business partnership of Ahearn & Soper,
which has been one of the most active and well known pioneers in tho
development of lighting and traction enterprises in Canada from the
In 1890 the two partners took up the developAtlantic to the Pacific.
ment of electric traction in Ottawa and since then they have built up a
splendid street railway system, which also has annexed the light and
power branches of the business. The company is one of the best manMr. Ahearn is president of the Ottawa Gas
aged on this continent.
Company, the Consolidated Light. H'eat & Power Comp.iny. the Ottawa
Car Works, the Ottawa Electric Company, and the Ottawa Electric
Railway Company.
He is vice-president of Ahearn & Soper Limited
He is also a director of the
and the Ottawa Investment Company.
Ottawa Land Association, the Canadian Wcstinghoviso Company, the
Ottawa Building Company, the Wallace Realty Conip.iny and other enterprises.
Mr. Ahearn and his family are i>crsistcnt globe trotters, and
sketch

his

and

in

the

spent in circling the world, friends receiving letters
cards and other reminders from him from the most out-of-

vacations arc
postal

thc-wuy corners.

MR.

C.

T.

ALUEN

has been placed in charge of the recently organ-

ized electrical dcparlment of

W.

S.

Barstow & Company,

New York and

Portland, Ore.
He was formerly with the American Locomotive Company, Schenectady, as chief electrician, and electrical engineer, then
with the (General Electric Company, and subsequently with the Bath
Iron Works, Bath. Me., as engineer in charge of the electrical work
On the
of the U. S. S. "Georgia." and the ^coul cruiser "Chester."

work in November, igo6, Mr. Aldcn assumed his
Mr. M. O. Jenkins, assistant electrical engineer of
this department, has had much experience at Schenectady and elsewhere
in switchboard engineering and turbine work, as well as in general
electric
repairing and construction.
Mr. J. I*. Read, who is alio
on the staff of this department, is a E. E. of Columbia University.
Since his graduation from RuiKcrs College in igot, Mr. Rrad has been
in the employ of the New York and [Amu Island Railroad Company,
Crocker Whcclrr Co., llclrna Power TtanrtiniHsion Co., Miitte, Mont.
Wcstinghoune und other companies. The electrical construction foreman
In 1901 Mr. I*omeroy was
of this department is Mr. R. U. Pomeroy.
Rtationed at Fort Wadsworlh as assistant electrician until ignj, when he
wna sent to Fort McKinley.
He was subsequently with the Brooklyn
Edison Company, and with the Interborough Rapid Transit Company,
and later with the New York Central in charge of various electrical
work.
•
completion
present

of

this

duties.

-

-

^ebuj of the Trade*

lu

formerly aecrctary of the American
Pulley Company, of rhiladelphia. ha« become a partner In the engineerE.

XLIX, No.

MR. H. WILMER, formerly superintendent of the Hebron Light,
Power & Heating Company, of Hebron. Neb., has recently become superintendent of the Nebraska City Water & Light Company.
MR. T. A. EDISOX. A report was given wide circulation last week
that Mr. Edison was dangerously ill at Atlantic City, with a paralytic
stroke. At that moment he was hard at work in Orange as usual, but

City, hat been ap-

Company

Vol.

MANtrOI.K JUNCTION HO.XF.S.— In

order to render manhole, of
aystems accessible during flooding or when a cable hnrn-out is in
lirogress, the General Electric rompany, Schenectady, N. Y.. has developed a special line of mtnhole junction boxci.
duct

Flbruarv

g.

ELECTRICAL WORLD.

1907.

STEEL MILL MOIORS.-

Crocker-Wheeler Company. Ampere,
new form \V motor, designed speshowing that it fills a long felt want, and meets
the exacting requirements of the steel industry.

N.

J., reports a large
cially for steel mills,

demand

-The
for

its

FREQCE.NXV INDICATORS.— As

United States sales agents
203 Broadway, New York,
have issued an illustrated bulletin dealing with resonance apparatus for

Hartmann & Braun, Machado &

for

sole

Roller,

The operation of the devices
the measurment of frequency, speed, etc.
•depends upon the fact that a strip of steel fastened at one end and
free at the other has a natural vibration period, and may readily be
set into vibration when the frequency of the added impulses coincides
In the case of the present apparatus the impulses are
with its period.
obtained from appropriately located electro-magnets arranged along a
row of steel strips each attuned to a frequency differing from its neighbor by a uniform amount.
It is stated that throughout its whole range
the feeds are adjusted to within .2 of an alternation of absolute accuracy.

LINK BELT OFFICES.— By

locating a branch office at 321

EUicott

Square Building, Buffalo, N. Y., the Link-Belt Company, of Philadelphia,
Chicago and Indianapolis, is in a better position to give personal attention to customers of its drive chain department in Buffalo and neighboring territory of New York, Pennsylvania and Ohio. The facilities of the
company in the manufacture of the "Renold" silent and other forms of
|iowev-transmission chains are tendered through its representative, Mr.
No. 440 New York Block, Seattle, Wash.. Mr. E. G.
H. C. Minier.
Crabrook in charge, is another new branch office of the Link-Belt Company.
Increasing business from the far east, Washington, Oregon and
surrounding terrtory, in the conveyingmachinery manufactured by the
company, made personal representation on the Pacific Coast desirable.
Seattle was selected as the most advantageous location.
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LIGHTNING ARRESTERS. —The

Minnesota Electric Company, Min-

Minn., has issued an illustrated folder dealing with Chapman
lightning arresters for telegraph and telephone lines.
ELECTRIC CRANES. An illustrated folder recently issued by the
neapolis,

—

Whiting Foundry Equipment Company, Harvey, 111., gives brief
tions of electric travelers and other cranes for railway service.

ROTARY CONVERTERS. — Bulletin
Company, Milwaukee, Wis.,
features

electrical

of

treats

No.
great

at

rotary converters

for

railway and

seii'ling

gotten

out

calendar

a

which

is

very

following

usual custom,

and

attractively

up.

STEAM ENGINES.— Bulletin
Indianapolis,

gives

Ind.,

No.

numerous

134

of the Atlas

illustrations

and

Engine Works,
specifications

of

engines and boilers.

CLUSTERS. —-Wireless

clusters and lighting specialties are briefly
and adequately illustrated in catalogue B-17A of the Benjamin
Electric Manufacturing Company, Chicago.

<iescribed

ICE MACHINERY.

—

An elaborately prepared catalogue dealing with
and refrigeration machinery has recently been issued by the Gillette
Ice Machine Company, 346 Broadway. New York.

ice

INDUCTION MOTORS. — Much

information concerning the construc-

Weekly Record

and

special

tools.

PRODUCERS. —A

G.AS

neatly

illustrated

an illustrated booklet giving numerous convincing suggestions
The illustrations are so
concerning appropriate uses for "condulets."
very clear that descriptive matter would be superfluous and none is
issued

given.

—

INSUL.^TION. In its 1907 edition of the "Insulation Book," the
Locke Insulator Manufacturing Company, Victor, N. Y., presents such
In admaterial and data as has withstood the test of actual service.
dition to listing and illustrating insulators for all voltages, many valuable
notes are given on the testing and installing of insulators.

CommuEdinburgh, Scotland.
App. filed Dec. 16, 1904.
tator connections and form of armature windings for alternating
current generators especially for multiphase currents.
842,178. TELEPHONE TRUNKING SYSTEM; William W. Dean, Chicago, 111. App. filed Jan. 22, 1903. Diagram of cord circuit connections for trunking exchange system.
842,200. MAGNETO; Herman Hess, Indianapolis, Ind. App. filed June
Mechanical construction for the field frames or pole pieces
15, 1906.
The
of
magneto generator especially adapted for automobiles.
poic pieces are organized into a gun metal box which receives the
the permanent U-shaped magnets thereon.
.-1

CATENARY

SUSPENSION FOR TROLLEY WIRES; George
84^.222.
The trolley poles
A. Mead, Mansfield, O.
.-\pp. filed Nov. 23. 1904.
have laterally extending arms of irregular section which receive
brackets or supports shdable thereon from which the hangers dejiend to support the trolley wires.
The brackets also carry messenger cables which support the trolley wires at points between the
poles.

MECHANICAL EAR FOR TROLLEY WIRES;

Thomas

E.

R. Philliiis, London, England.
App. filed Aug. i, 1905. The hanger
has a pair of depending jaws with lips which can be forced together by a screw to engage the trolley wire and firmly hold the
same.

REFINING
App.

OF

Feb. 6,
The process of depositing a metal from its ore consisting in
1004.
ftimpressinp the concentrates of the ore to he treated into solid
masses or cakes and supporting such masses in a framework of an
insoluble conductive material and then subjecting said anodes to the
action of a current in an electrolytic bath.
filed

ELECTROLYTIC CELL; George O. Seward and Franz von
A nonKugelgcn, Ilolcombs Rock, Va.
App. filed July 17. 1905.
conductive nartition for an electrolytic cell, comprising a plurality
of separalea water cooled curtains insulated from one another, and
the space between them filled with insulating material.

842,256.

842,27.5.

PROCESS OF REDUCING COMPOUNDS:

Niagara
p

Falls.
,

... Y.
_.
N.

App.
..,.

filed

Dec. 16,
.,, 1905.
„.
,

ducin-' silicon compounds, consisting in forming
compound, together with a reducing agent and

Com-

by the company.

—

ASPHALT. The Standard Asphalt and Rubber Company, 944 First
National Bank Building, Chicago. 111., has issued a loose-leaf catalogue
dealing with asphalt and rubber compounds, including insulation which
may be poured hot around bare copper wires set in wooden troughs. It is
stated that a layer of insulation 14 in. in thickness will withstand an
e.m.f.

12,000 volts.

of

SINGLE-PHASE RAILWAY. — An

interesting description of the com-

equipment of the Toledo & Chicago interurban Single-Phase Railway is given in Bulletin No. 4479 of the General Electric Company,
The motors are of the compensated single-phase
Schenectady, N. Y.
There are four motors per
type wound for 250 volts and 25 cycles.
plete

car,

each being rated at 75 hp.

the fused bath as a resistance-conductor between electrodes, and
ducing the compound; substantially as described.

Frank J. Tone,
method of rcThe
_
c metliod

a fused bath of the
a flux, interposing

BLOCK SIGNALING SYSTEM FOR RAILWAYS;

842,285.

re-

Adoniram

Relates to
App. filed Aug. 21, 1906.
Wilson, Westfield, N. J.
Employs the same
block signaling systemh for electric railways.
source of electric energy as that employed for the propulsion of th.J.

LaCour.

PROCESS FOR THE ELECTROLYTIC
METALS: Alfred Schwarz, New York. N. Y.

Mfg.

Electric

Louis.

St.

of Electrical Patents.

UNITED STATES PATENTS ISSUED JAN. 29, 1907.
St., N.Y.]
CO.MMUTATION OF CURRENTS IN ARMATURES OF
842,163.
DYNAMOS: Engelbert Arnold. Karlsruhe, Germany, and Jens L.

842,254.

as

designated

catalogue,

No. GP-l has been issued by the Wellman-Seaver-Morgan Comthe
pany, Cleveland, Ohio, giving much technical information concerning
operation of the Hughes continuous gas producers.
CONDULETS.— The Crouse-Hinds Company, Syracuse, N. Y., has
circular

fConducted by Rosenbaum & Stockbridge. Pat. Attys., 140 Nassau

S42.241.

work.

Mo., has just issued an attractive booklet describing
the principles underlying the operation of the movingcoil, the iron-vane
and the permanent-magnet types of measuring instruments. The booklet
also contains brief references to the various instruments manufactured

its

artistically

lighting

No. 15 of the Standard Tool Company,
Cleveland, Ohio, is a 300-page publication illustrating, describing and
giving a price list of twist drills, reamers, taps, chucks, milling cutters

TWIST DRILLS.— Catalogue

pany,

Trade Pub h'caf tons.
THE NATIONAL CARBON COMPANY,

descrip-

1045 of the Allis-Chalmers
length the mechanical and

ELECTRICAL INSTRUMENTS.— The Wagner

is

No.

bulletin

details of polyphase induction motors is contained in
1040 of the Allis-Chalmers Company. Milwaukee, Wis.

tive

trains.

R.-MLW-^Y-SIGNAL; Clyde T. Coleman. New York, N. V.
App. filed March 9, 1901. Relates to the details of a local mechanism for raising and lowering a semaphore arm by a liquid carbonic
acid gas contained in a box at the base of the semaphore pole. T he
valves are opened and closed by relay circuits including track rails.
Chi842.301. INSULATING RING AND BRACKET; Fr.ink B. Cook.
Relates to insulating rings or
App. filed Dec. 28, 1905.
cago lil.
conelectrical
the like such as are used for supporting and carrying
The bracket is made of sheet metal embossed so as to reductors.
ceive an insulating bushing of hard rubber or fiber.
TELEPHONE SYSTEM; Francis W. Dunbar, Chicago. III.
842,306.
App. filed May 8, 1901. Diagram of cord circuits for a simple multiple exchange system.
T. Hcwett,
842,315. SINGLE TRACK SIGNALING SYSTEM; Robert
ystem
Has an overlap system
22, -1906.
^ --,
Westfield. N. J. App. filed Aug.
rails
by
a passing
of signals operated hv short circuiting of the track
842.300.

'

train.

Employs polarized relays

for securing the overlap feature.

Mich.
ELECTRIC CONTROLLER: Harry Sawyer, Muskegon,
projecting
App filed Feb. 5, 1906. A controller having a vertically movements
direction by

•142
842.;

handle adapted to operate

a

motor

in

either

adapted for

to either side of its central position: is especuilly
the
tric cranes and has the resistance element included in

elec-

box ot the

controller.

ELECTRIC

842,366.

BLOCK SIGNALING SYSTEM;

Adoniram

J.

App. filed Aug. 21, 1906. .Among other
Wilson, Westfield. N. J.
lor
features employs the same source of electric energy as is utilized
trains.
the
of
the propulsion

ELECIRIC BLOCK AND BLOCK SECTION SIGN.ALING
SYSTEM; Adoniram J. Wilson. Westfield, N. J. App. filed Aug.

842 ,,67.
21,

1906.

Rebates to modifications of the above.

SIGNALING APPARATUS;

842 177.

George

F.

Atwood, East Orange.

Telephone set including call bell,
Feb. 26. 1906.
The receiver is
transmitter and receiver all within a closed box.
supported in a tr.ay which closes the telephonic circuit when the
therefrom
removed
is
receelvcr
weight of the

N

T

App

filed

ELECTRICAL WORLD

32S

BATTERY; Frank A. Decker. Philadelphia, Pa. App. filed
842,389battery having a plurality of cells, a closed casing
Feb. 27, 1904.
containing said cells, a plurality of apertures in said casing, and a
valve which covers said apertures alternately, substantially as speci-

A

842,583.
Pa.

XLIX, No.

Vol.

MAGNETIC SEPARATOR;

Charles

Reed.

J.

6.

Philadelphia.

App. filed Aug. 15. 1902. Has a rotating magnet with a specialformed pole piece and a disc of non-magnetic material, all of
which operate in an inclined plane corresponding to the path of

ly

flow of the ore particles.

fied.

THERMOPILE;

Henry Diecks, Eastport, Me. App. filed Jan.
Patentee provides an electric thermopile in the exhaust
1906.
pipe of a gas engine for supplying the ignition current.

842,391.
II,

SUaTCH FOR STORAGE BATTERIES;

842,405.

Seth

Leonard.

A.

App. filed May 14, 1906.
In switches for storage
a suitable supporting frame, longitudinally-movable plates
mounted oppositely on said frame, and brush and plate connections
for the current operatively related to said plates.

Oeveland, O.

batteries,

EXTRA HIGHLY VIBRATING CONTACT BREAKERS;

842,407.

Gustave Mamy, Paris, France. App. filed Dec. 9, 1903. The core
of the induction coil is prolonged by a specially shaped plug of
iron which constitutes a pole to attract the vibrator.

COMBINED ANNUNCIATOR AND JACK FOR TELEPHONE-SWITCHBOARDS; Martin V. Mehren, Genoa, 111. App.

842.409.

June

The combination with an
2, 1904.
of a restoring-lever plug below the
ends and arranged to be actuated
to act upon the drop to restore the

annunciator and drop
drop and pivoted beby the plug on insertion and
same.
TELEPHONE-SWITCHBOARD: Martin V. Mehren, Gnoa,
842.410.
III.
In a combined jack and annunci or.
App. filed June 2, 1904.
the combination of a jack-socket and drop, and a drop-resio- i.i^
filed

therefor,

tween

its

lever made in the form of a ring encircling the jack
thereto, substantially as described.

COMMUTATOR;

842,627.

STARTING MEANS FOR INTERNAL COMBUSTION EN-

GINES; Clyde

App. filed Sept. 17.
J. Coleman. Rockaway. N. J.
An auxiliary motor is provided in an automobile for starting
1903.
Has a special form of magnetic clutch
the engine from the seat.
by which the parts are frictionally geared together when desired.

Reinhold A.

App. filed Mar. 14, 1906.
A toy motor
and magnets which intermittently attract
rotate a crank and wheel,

Indianapolis, Ind.

having a dry battery
levers so as to

cell

ELECTRIC SIGNAL FOR RAILWAYS;

842,432.

PNEUMATIC

SYSTEM

and pivoted

ELECTROMAGNETIC POWER GENERATOR;

842,413AliUer,

BATTERY JAR OR CELL; Joseph Y. Bradbury, Somerville,
Mass. App. filed Oct. 25, 1906. Has a glass jar and flexible fibrous
jack which leaves uncovered a portion of the outer surfaces near the
tips so that an acid resisting coating may be placed thereon.
OF
CONTROL; Einar J. Bring, Wil842.619.
kinsburg. Pa.
App. filed July 25, 1906.
Pneumatic multiple unit
control of trains.
Has a number of air pipes, some of which are
under constant pressure and others of which have their pressure
varied for the actuation of the operating pistons.
Allen F. Carver and James N. Stout, New
842,624.
Relates to a commutator
York. N. Y.
App. filed Nov. 25, 1905.
in which the make and break of the controlling circuit is effected
by the separation of the contact points in a line directly toward and
away from each other so ns to protect terminals and avoid sparking.
842,616.

Horatio

Smelser.

Ashton, Neb.

App. filed Oct. 7, 1905.
Includes the complete desemaphore installation in which the signal circuits are
completed by mechanical tappets impinged against by the car wheels
of

tails

a

passing.

in

842,445.

Aug.

LETTER BOX; Stephen
A mail box

27. 1906.
closes a circuit so
serted in the box.

as

Carleton, Arcadia. Fla.
App. filed
having a tray or pan therein which

J.

raise

to

shutter in case mail

signal

a

^TO1>

in-

is

MEANS FOR SUPPORTING RECEPTACLES AND THE

842.479.

LIKE; George

A.

Perth Amboy, N.

Litz,
J.

New

App.

42,738.:— Fuse Mount.

Oct. 26,

The porcelain casing

1905.

842,628.

SUBSTATION PROTECTOR;

App. filed Mar. 12, 1906and connecting the fuses

—

Battery Binding
Post Attachment.

842,771.

York, N. Y., and Clarence C. Sibley.

filed

Frank

Cook.

B.

Chicago.

111.

Details of an arrangement for supporting
a panel board.

in

ELECTRICAL APPARATUS FOR SETTING THE POINTS
AND SIGNALS ON RAILWAYS; Lorenz Kottmair and Rudolf

842,673.

Zwack. Munich, Germany.

App. filed July 3, 1903.
Provides for
switch points and signals on a railroad by means of
devices which act on the switch points and signals in succession so that when an electric circuit belonging to a line is closed
each succeeding actuating device after operating closes the circuit
of the next.
setting

the

electrical

METHOD OF MAKING ELECTRICALLY-CONDUCTING
BODIES FOR USE AS CONTACTS; Hermann Viertel. Charlotten-

842,730.

and Georg Egly. Lichtenberg, near Berlin, Germany.
App.
method of making electrically -conducting
Sept. 22. 190G.
for use as contacts consisting in intimately mixing together
metallic powders, and carbon, pressing and molding the mixture, and
heating the same until softening and alloyage take place.
burg,

A

filed

bodies

842,738.

FUSE-MOUNT;

Charles E. White. Chicago. 111. .\pp. filed Apr.
holding fuse cartridges in
support having both rigid

1906.
Spring clamping means for
10,
place.
Has a combination sheet metal

and springy blades or leaves which cooperate together.
TROLLEY: Pearl J. Wires, Oshorn, O. App. filed Mar.

842,740.
1906.

13.

A pair of trolley wheels are journaled in yokes on a swivel
support so as to continue in alignment with the trolley wire regardless of the direction of the pole.

842.771.

843,300.

— Railway

Signal.

subscriber s

ha« n pair of long extensions nr legn therefrom
which «tradulf- lite moldinK ^m whiih Ihr rrccnlacle is received, and
may be ftcrewl directly to the ceiling on which the wiret run.
'' I'"'
.MOTOR SYSTE.M- Gcorac Baihr. McKccspori. Pa.
843.515
ij. 1904.
Circuit! of
controller adapted to operate
At''
T at forward and rcvemc Kperdn by the motion of a
a
arm.
tinff'KLECTKICAI. ( ONNECTION FUK KAIIAVAY RAILS; EuA43,SiS.
Mnyt-m, Mirh,
App filed Aug. 3t, 1905. The
gene Msyrwir'
of

rcccplacic

the

'

'

;i

f

•'

rail*

in

'

<

Y.
low
tuppoitrd
weight of

directly

bond

i«

'ohn*nn. New York, N.
nr for high and one for
h.iifi
The chain in
.< (
when the
'.intacl wl.rn
tiir blade com-

Ariylif

'

l.>

uf

'

'

hnll.

'

!

.

04

I

<

III.

•,

.

.....,

A

App.

filed

-litplacrable wimting,
and a iiprinu for
oprratcd to per mi I the

..

nortiial po<ittion,

nirnni arr

OMMI'TATORS; Max
Afip

f!!<-d

Tnlv

Mcirow.ky. Co-

1905,

1^.
'

84

the

Iilatri.

*4*.iS4'

tlir

bond

trccivc the
n (hiH way

wh'^

BATTKRY

BINDING-POST

ATTACHMENT;

George

H.

Cove, Roxbury, Mass. App. filed Nov. 26. 1906. The terminals of
a dry battery arc made 01 spring clips which engage and hold a terminal by their resiliency.
PARTY-LINE TELEPHONE SYSTEM; William W. Dean.
842,792.
Elyria, O.
App. filed Apr. 17. 1905. I")ctails of a signal or c;ill bell
adapted to operate only for an alternating current of predetermined
frequency.
TELEPHONE-EXCHANGE; Benjamin O. Fox. Milwaukee.
842,778.
Wis.
App. filed Dec. 11, 1905. Switch hook connections for a

Innulallon

I''a.

McCnhon.

Si Jo*a^iilrm linvinK
projrrtiiiK frnni

itcnal

'1 arm

to rldr (in five Iriillry
'n«iilntinK board ur %\i\t-

842.781.

set.

INSULATING CROSSOVER FOR ELECTRIC RAILWAYS;

Edward E. Gilmorc. Philadelphia, Pn.
App. filed Sept. ^7. I005.
Df tails of const riicl ion of the crossover by which one line is kept
cicclrically Hfp;irated from ihc other, as is desirable in case of different railroads or different circuit potentials.
842.801.

App.

STORAGE BATTKRY PLATE;
Jan.

filed

ao,

1905.

A

William Morrison. Chicaao.

storage-battery

support

or

gria

III.

con*

phnaphorous alloy containing lead and antimony.
RAIL JOINT: Edward 11. Schwartx. Chicago. III. App. filed
843,815.
Fish plates arc formed with portions which underlie
Nfay 2$, ioo3<
the base of tltr rail so as to make a tight connection therewith and to
sitting of a

prcsii .1 contact
as a bond.

H4J.8ji.

bar

into

close

TKLEPIIONE SYSTEM;

eiiKagcmrnt
Ilcrschcl

with
R.

May u,

the

r.'iils

to

serve

Iloxic. Kan.
line wires, of a
line wirrn and

Turner,

The combination with two
igo6.
conncctc<l in tntiltiplc to the
table and n moving contact, an rlrctromagnrl con*
trnjling cacii itiuvinK contact, a Rcnerator, and inrans for producing
a pulpinting cnrrrni along the line and at each stnticm to act on the
rlectroniaKHrts of alt the stntlnn*.
App.

filed
pltitality II f

Mt.'idonH

each havinu a

MEANS

iirl

OPERATING MOTOK

VEHICLES; Clyde J.
FOR
84J.8i7.
Colrmaii. Nrw York, N. \.
App, filed I'Vb. 11. 1901.
\ motor
vchiclr Htartinu device includins a motor and a storage battery and
a crntrifngal device for controlling the circuits.
842.8J9.

PROCESS OF MAKINf; COMMUTATORS; Thoma*

Duncan,

Process of niakiuK comr.4il*ayette, Ind.
App. filed Jan. aj, 1905.
mitlatori fur motors which conslnts in cutting a groove in a metallic
bar, iiiRrrling a strip n( prccmtis mrtnl therein ami subdividing the
cnmposite body of nirtals into conunntatni fu-gmrtitn.
Arthur II. WiMi;ini»on. I.o
EI.Kt IKIl
«43.»*t.
A knife blade
App. filed I* eh. 1, 1006.
cliinr, Qurbec. Canada.
switch wholly enclosed in a nox and operable by a sliding panel no
ns to be entirely safe against fire.

SAFETY

SWITCH^
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There are three

civilization.

in the electrical

There could

field

easily

doing a
dozen,

be a

business left over for others.

A

development of considerable interest

motor-converter, a

description

of

the

embodied

is

constructional

the

in

features

of which

335
335
336

induction frequency converter directly connected, both mechan-

in

348

349

given on page 348 of the present issue.

our issue for October

ically

344
346
34"

is

ing characteristics of this machine were discussed at

and

21, 1905.

electrically, to a

The machine

synchronous converter.

The

operat-

some length

consists of an

It

may seem

remarkable that the machine, while quite generally employed

L.

Kennedy

of

managed and producing

growing wants of modern

lot of

of

year

last

333
333
334
334

339

•

a

seems

it

MoTOR-CoNVERTERS.

the

Recording

Harrisburg. Pa
Calculation of Dynamo

with

332

gineering

Some

329
332
33^

cost

a smaller output, with less overtime in

business of this magnitude.

CONTENTS.

But

swells the total and probably a better profit could be

the

of

rate

has been about 20 per

company can show an output

manufacturing concerns already

1907.

field

and $75,000,000 would be a business worth

well,

Of course

lor the

NEW

To

$100,000,000 this year.

industries, skilfully

17,000 copies are printed.

electrical

believe that the

to

difficult

doing.
the

the

in

and even that involves a rapid compounding.

cent,

would be doing

McGrawt Pdblishino Co.

The average

growth cannot be maintained.

annual increase

at

and

it,

acter in dynamos, motors, annunciators, line material, cables, ecc.

rate of

Entered as second-class matter

in the electrical field or out of

appreciated

by the publishers.

Copyright, 1906, by

match

to

are largely explained by the wonderful utilization of the tele-

phone.

31 francs.
office.

the sending of remittances on or before that date will be

hard

statistics are

per year, $3.00
$6.00

in
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its
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entire

its

Only ten years ago, namely

capital over every three months.
1897,

gam

output reached a value of $69,245,331, showing a

its

in

England, has practically been ignored

in this

The

country.

reason for the attitude of the American manufacturers and operreference to the motor-converter

ating engineers with

haps

to be

found

in

per-

is

the fact that the conditions under which

the

machine operates most advantageously as compared with

35'

the

rotary converter are less frequent in this country.

355
356

admitted by the advocates of the motor-converter that for use

35^
357
357
357
3S8

on 25-cycle polyphase

350

rotary with

though
its

it

circuits

reference to

possesses

first

the machine
cost and

is

It

inferior to

running expenses,

some desirable features

in

is

the
,

al-

connection with

characteristics under starting and operating conditions.

On

3^3
Electrical

Patents

37

account of the fact that a very large proportion of the power
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with

i:sed

converters

alternating-current

obtained from 25-cycle

circuits,

in

country

this

is

apparent that the motor-

is

it

ccnverter must necessarily find a more Hmited

for appli-

field

cation in America than in England, where a frequency of 50
cycles

power purposes.

often used for general

is

The

reversal.

the Old St--\kdard Incandescent

of

Lamp.

We

new higher

these days of

incan-

efficiency

descent lamps and of the probability that except in very small

common, old-fashioned carbon

the

sizes

many years be a thing of the
fact, we see relatively few of

before
ter of

illuminants

use because

in

will

And

past.

yet, as a

mat-

upon

in the art is

efficiency

namely, the present scarcity of old

us,

announced

manufacturers

common

discontinuing the manufacture of the old

ment lamp

Gem

which

lamp,

carbon

of

now commonly known

because of

latter,

frequency, and which

man who

position of the

cp lamps with standard shade holders and

new Gem

longer

in

lamp, which

neck than

comfortable

The new lamp,

one.

shade holders

when they

32-cp

lamp,

is

not

The

reflectors.

a

old

which the shade may be

for

in-

change to larger bulb lamps requiring different

shade holders causes the owner at the same time to change to
«;lassware

which

suited to the purpose of

is

lumination, the change in lamp sizes
thing aside from

most

efficient

il-

have been a good

will

questions of lamp eflicicncy.

all

may

when

may

to

troubles

from sparking.

It

ascertain

say ten volts, serious sparking

full

its

The

however,

ma-

load, or even an over-

article

by Mr. Carlton L.

number takes up

this

question

this

from

commutating current

limiting

the

If,

the

standpoint of reactance voltage, but seeks to carry the process
It

considers the effect of armature currents

011

the distortion of the magnetic flux distribution, and the additional

flux

which has on

from

account to be withdrawn

thi>

the coil during commutation.

It

also considers

the

influence

of a displacement of the brushes from the neutral points.

the

example considered the reactance voltage

practical

taken as to volts, the

is

%

approximately

seem,

reactance of

ohm, and the extra

In
limit

each armature coil as

virtual reactance

due

to

ohm, or more than the normal reactance.

It

of

the

distortion 0.157

4.4

volts.

formulas

therefore,

that

if

in the

the

distortional

effect

comnnitation, the limit of reac-

sible,

in

It

in as

orilir

becomes,

many
tn

important

therefore,

(lelirinitic

how

tar

tliey

to

check

such

dynamos as pos-

cases of actually tested

may

he safely de-

pended upon.

to

lie

rcfjuircd to generate

always been more

an assigned voltage.

difficult

to

machine could carry

at its

The danger of

this

has, however,

how much

current the

commutator without sparking

seri-

excessive sparking within the limits of

rated load current has been the 9pci;trc al
table.

It

predetermine the sparking limits

of such a machine, or to say beforehand

ously.

Only within recent years hat

light

many

a

designer's

been thrown upon

complicated phenomenon of commutator sparking to such

in extent as to permit of the use of reasonably reliable formulas
assigning

the

pnssrss are by no
|p|i'

iKiiiirnoii

Invksticjatidn ok Light-Standards.

uhat dimensions, speed and excitation would

r<r

.1

limit,

always been a relatively easy matter to design and pre-

ha'>

determine the voltage characteristics of a direct-current dynamo

for

rise

normal rated current passes

the

be expected to carry

determining

the

at

gives

tance voltage would have had to be decreascil from 10 volts to

The phenomenon of sparking at a commutator seems to have
been noticed, in some way, by Faraday, and ever since directcurrent dynamos have been built with commutators, those
liable

in

coils

well below the accepted limit, the

is

Kennedy, on page 344 of

v.ould

Characteristics.

commutators have been

ohms,

If this voltage, called the reactance voltage,

coils.

armature were neglected

Dynamo Sparking

armature

the

This reactance

found.

is

load, without serious sparking.

of

of

be expected at the commutator, at rated load.

chine

standard shade holders leave the shade "high and dry" above

If the

through the

The

substitute

commu-

the

called

computed, their reactance

commutation frequency,

a step further.

are fitted with

ing most of the purposes

or

the reactance voltage

the lamp bulb, resulting in a ludicrous appearance, and defeat-

tended.

being known,

made, requires special

as

The inductance

second of time.

if

considerably larger in bulb and

is

old standard

the

who must

is

commutator segments passing each brush, or brush holder,

exceeds a certain empirical

has an installation of standard 32-

which

determined by the number of

is

as

higher efficiency,

its

was not discontinued.

the manufacture of the old lamps

consider an armature coil as subjected to a

to

to a certain voltage drop,

would be certain to supplant the old standard lamps even

the

and

fre'quency of alternation,

certain

fila-

100 watts because of the advent

of over

sizes

graphitized filament lamp

new

of the
the

in

some time ago

intention

their

sparking, but also

coil

has recently become customary to treat the phenomenon

per

The lamp

are getting ready to discontinue their manufacture.

believed to underlie not

commutator sparking from the standpoint of alternating

makers

fact that

now

is

and the spark with

mass or matter.

the mechanical inertia of

of

standard 32 and 50-cp lamps, due to the

style

be reversed.

to

only commutator sparking and induction

tation

change

linked

flux

coil,

one striking indication that a

at least

is

can be quietly

that

amount of magnetic

the

Magnetic flux objects to

currents,

However, there

strength

current

limiting

depends upon

with that current in the commutated

It

new high

these

also give rise to the

dynamo commutator by reason

a

which that flux has

comparatively small num-

the

of

lamp

filament

ber of the lamps that have yet been turned out by manufacturers.

at

being reversed, and this fact

much

hear

sparking

coil,

of the self-induction of the armature coils undergoing current

reversed

The Wane

and induction

aid of a voltaic battery

7-

gas engine, with the

in a gasoline or

produce useful sparking

objectionable

XLIX, No.

Vol.

of

sparking

limits.

means complete.
^cU

iniliK

liiiii

Even now

the

The sparking

is

Tlip

data

we

essentially

i.Tme principl'"!

wliiih

.\

in

paper on this subject by Mr. Clifforil C. I'atcrson, befora
Institution

the

London

the

contains

Digest.

It

parison

of

I'cntane,

three

the

Girccl

a report

conducted

the

light,

British

viz,

and the German

on the results of

these luminous standard^.

National

The

in

tin-

photometric data on the enm-

standards of

flame

I-'rench

types arc compared.

an abstract of which appears

interesting

paper cont.iins
at

Engineers, has recently appeared

of Electrical
Eti'clrician,

n

number

Physical

:

the

British

Hefner.

The

of researches

Laboratory

oil

relative advantages of the three

The conclusion

is

indicated that while the

CarccI lamp gives a convenient magnitude and color of light,
it

is

unsatisfactory

in

rproducibillty, mainly

regard

owing

to

steadiness,

tmifonaity

and

to variations in the capillary action

February

The

wick.

the

•of
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i6,

Pcntaiie

and the Hefner are superior

in

these respects as primary flame standards and of the two the

Pentane

lo-candle

preferred on account of

is

The paper

nitude and convenience.

mag-

color,

its

four series of

tabulates

comparisons between the Pentane, Hefner and Carcel as
ported by four different standard laboratories

in

re-

The

Europe.

Pentane candle varies, according to these, from 1.076 to 1.093

mean

hefner, with

a

variation

barometric

in

The

1.084 hefner.

value of

of

dioxide

carbonic

humidity,

pressure,

effects

and oxygen on the value of flame standards are considered.
It

pointed out that the effect of ordinary carbonic dioxide

is

variations are negligible on both

The

The

per cent

o.oii

is

correction

for

the

in

each millimeter

mercury above or below the standard reading of 760 mm.,

more

the Hefner lamp giving

The

increases.

mercury

light as the barometric pressure

correction for the Pentane

about

or

millimeter,

Hefner correction, and

in

0.08 per cent per

is

times

seven

same

the

thus relieving the central station of the investment necessary

supply current during the peak load period in December.

to

Many managers

hinnidity,

Hefner

for the

than

larger

tlje

per cubic meter of dry

ance of 8.8

liters

or water vapor, the correction quoted

air,

above or below a normal allow-

liter

correction

In each case an increase in humidity

The reason

diminishes the light emitted by the standard flame.
for

taking 8.8

Hefner

air

able to

the

liters

and 10
fact

is

of water vapor per cubic

above or below a normal allowance of 10

air,

per cubic meter.

liters

of water vapor

The corresponding Pentane

vapor by volume.

meter of dry

liter

per cubic meter, or about 0.9 per cent of

given as 0.66 per cent for each

per stere as the standard humidity for

liters

that

the

from observations near

per stere for Pentane air

attribut-

is

Hefner correction was worked out
Berlin,

to

the whole proposition of operating a

way

separate plant, whereas the proper

to start such negotia-

tions is in a spirit of co-operation with the

owner of the

plant

whether there are not certain periods when he could

to see

down

afford to shut

veil afford to run

w-ell

and other periods when he could

his plant

it.

As

and

Pentane correction

the

well known, the use of exhaust steam for heating a

is

building or for manufacturing purposes makes the cost of pro-

many

ducing electrical energy in the case of

low that the central station

company

must make an unprofitable

rate

when

isolated plants so

order to meet this cost

in

It

is

considered

can, however, afford to carry such an isolated plant at times

when steam heating is not necessary at a lower rate
make for the entire year's business. This may

could

it

seem something^of

a paradox, but

is

simply due (o the fact that

summer months only

load of this kind carried during the

n

on the

the fixed charges

investment necessary to carry the winter peak load

of the year

direction.

0.55 per cent for each

is

approach the owner of the isolated plant in a

of antagonism

spirit

than

As regards

during the

winter peak and perhaps during the entire steam-heating season,

Pentane and Hefner lamps.

be safely neglected.

Hefner for barometer
•of

station, allowing the isolated plant to carry the load

barometric pressure, oxygen shortage or humidity

effect of

cannot, however,

331

purely non-peak business, because the central station

worked up

and so reduce

is

to

We

costs per kw-hour.

its

improve
have

pany which has some twenty isolated plants
which

district of a large city, for

summer
change

In this way

season.

one of the objects

is

in

order to

mind one com-

in

in the

down-town

make

has been able to

it

effect

load factor

carries the load during the

more than

kw'-hour output notably

towards

it

its

marked

a

and for the past year has increased

in its load factor,

course,

The

during these months.

to its full capacity

of such load on the central station

is

never

is

make

central

all

it?

peak load, which, of

its

stations are striving

their investments

more

profitable.

from observations near London, the British climate and atmosphere being, on the average, more watery.
these data that on a moist day in

summer

standard might give one or two per cent

dry day

The

in winter, especially

effect

is

Hefner or Pentane

less

on

light than

a

within a furnace-heated building.

formula does not appear.

It

evident

is

photometer room using flame standards should be thor-

oughly ventilated and yet screened from draughts.

Although

correction factors for primary flame standards are important.
ir

would seem doubtful whether we

Looking

from

clear

of oxygen deficiency seems to be serious, although

the actual correction
that a

a

It

swear

shall ever be able to

to a flame standard of light within less than one per cent.

matter

at the

way,

in this

it

is

whether

a question

the existence of certain classes of isolated plants in a city

is

not desirable from the central station man's standpoint, because

they keep

down

the central station investment necessary to carry

Besides the plants which can be shut

the winter peak loads.

down

in

summer

only there

which can be operated with

is

another class of isolated plants

profit

only during the peak of the

Such plants can be connected with

lighting load every evening.

central station service during the balance of the
to

all

usual

concerned.

central

station in a

high distribution system investment

capped when

which

A

will

it

comes

to

making

day with

profi'

large city with
is

the

handi-

seriously

a rate for peak load business

compete with an isolated plant with no distribution

system investment, even though the operating cost per kw-hour

The
We

Isolated Plant as Non-Peak Load.
have frequently called attention

tral stations

of the isolated plant

to the possibility of cen-

securing isolated plant owners as customers for a

part of the year or a part of the day.

The

general policy of

central station companies has been to prevent the installation

of isolated plants

if

possible,

and wlicrcvcr they are

installed

to secure their

complete abandonment rather than to enter into

any agreement

for carrying their load part of the time.

rranagers, however, have begun to realize that there

thing as making good profit and also saving

tomer by taking the

more

money

isolated plant load at times

is

Some
such a

for the cus-

when

it

costs

to operate the plant than purchase current for the central

it

is

may

be

much

higher.

On

peak business

the fixed charges rather than the operating costs that

make

up the greater portion of the rate that must be charged for

and power.

light

For other than peak load business the operating

cost of the isolated plant

is

likely to be very high.

true that the operating cost of the central station

is

While

it

is

also higher

during light load periods than during peak periods,

it

is

also

true that additional load during the light load periods adds very
little

to the actual total daily operating

station,

expenses of the central

because the labor charges and fixed losses in gcncratio*

are going on

continuously without regard to whothor a

kw-hours more or

less are sold

during the day.

few
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The

First

He says "In your issue of Sunday, January
appears a letter from Boston in which claim is made
that Mr. L. B. Doolittle was the inventor of the original telephone switchboard. It is also stated that the first telephone
switchboard was made in Boston at the shops of Mr. Williams,
:

20, there

Street,

and placed

in service in Bridgeport, Conn., in

The foregoing, however, is not the fact. The first
1878.
telephone switchboard was "made in Baltimore" by Davis &
Watts, at 47 Holliday Street, in January, 1878, and was placed

Jul}',

week in Februmonths before the Bridgeport (Conn.) telephone
exchange was established by Mr. Doolittle.
"It was in the early part of the summer of 1877 that Mr. A.
service at Meriden, Conn., during the first

in

arj-,

The generator

hoisting engines.

also furnishes light

for the

underground haulage ways.
From the switchboard in the
power house the current is transmitted over a 400,000 cir. mil
cable running down the manway and to the main haulage way of
the mine.

The

entire

$21,172.79.

equipment,

electrical

The average

generators,

including

cost of hauling with mules

per ton mile, and with electricity

cost

was

2.4

1.4 cents, the latter figure

is

of interest on investment, depreciation and
while 2,000 tons of coal are daily handled instead of
1.400 tons, which was the limit of mine capacity with mule

taking account
taxes,

haulage.

1878, six

G. Davis introduced the Bell telephone to our Baltimore citizens.
The first pair of instruments were given to Mr. E. D.

Onion, the coal merchant on Second Street, connecting his office
During that sumwith his coal yard near the Belair Market.
mer many other firms were connected by private lines. In
March, 1878, the Baltimore Telephone E.xchange was opened,
and the same kind of switchboard was installed as was then
Mr. A. G.
in use at Meriden, Ccnn., and at New Haven, Conn.
Davis visited Meriden and New Haven and took notes of the
system introduced at those places by Mr. George W. Coy, who
came to Baltimore and ordered exchange apparatus for Meriden
and New Haven the first two places in the world to adopt the
telephone exchange system. At that time there was no transmitter, the receiver being used for both speaking and hearing.

—

When

the "loud-speaking," or battery transmitter, the invention
was introduced, the first one made was

of Mr. Blake, of Boston,

placed in the

Academy of Music, Baltimore, and connected

a private wire extending to the residences of the late Dr.

to

Alan
H. C.

P. Smith, Edward Hambleton, Archie Wilson, Jr., J.
Watts and A. G. Davis. At each of these residences many
friends of Mr. Davis enjoyed the singing of Gefster, whose
voice was heard over the line as distinctly as at the Academy.
"The firm of Davis & Watts, which was the predecessor of
the present Viaduct Manufacturing Company, introduced many

improvements
bell

7.

power house department of the building containing the

the

The following interesting letter is contributed to the Baltimore Sun by the veteran electrical manufacturer of that city,

on Court

XLIX, No.

operating the motors in the mine is supplied by a 175-kw generator belted to a 200-hp McEwen high-speed engine, located in

Telephone Switchboard.

Mr. A. G. Davis.

Vol.

in the telephone

for calling subscribers

system; pcrfcctint; the magnetic

where formerly

a battery bell

was

used."

February Meeting of the New York Section
of the Illuminating Engineering Society.
.\t the meeting of the New York Section of the Illuminating
Engineering Society, held on February 8, the following section
Mr. Albert E.
officers were elected for the ensuing year
Messrs. Manning K. Eyre and T. R. Beal,
Forstall, chairman
managers and Mr. Preston S. Millar, secretary. The paper of
the evening was one on the photometry of incandescent gas
lamps presented by Mr. Thomas J. Little, Jr., of the Wels:

;

;

bach Company, dealing with photometry from a practical standpoint, and avoiding all theoretical discussion of instruments
and devices.
.-\
complete description was given of the equipment required
in the photometer room and many suggestions were made concerning the precautions which must be taken to insure accurate
measurements. The author stated that satisfactory results had
been obtained from the pentane lamp of the Harcourt type as a
standard of illumination it is simple and transportable. Pentane of proper specific gravity may now be obtained readily,
;

and the pentane lamp

in its present

form

perfectly safe.

is

If

a complete equipment of testing instruments, storage batteries,

master standards, standards and sub-standards are available,
the incandescent electric lamp is well suited as a standard of
illumination.

of the paper expressed his preference for a modiform of the Dibdin radial photometer. With this photometer the lamp the light of which is to be measured is suspended from the horizontal bar which slides between a pair of
uprights.
A radius rod is connected to the sight-box, which is
mounted upon a table, the latter traveling on a track along the
floor.
The standard is mounted on a carriage which may be
moved along the track on the table. Radial readings can be
made through 180 degrees in a vertical plane, and, by shifting

The author

fied

Electrical vs.

Mule Mine-Haulage.

the Illinois Society of Enginand Surveyors, Mr. M. F. Peltier gave the results of experience with an electrical mine haulage plant installed at Nt>.
3 mine at the Pcabody Coal Company, Marion. Ill, Prior to installing electric haulage, there were sixteen gathering mules
and seventeen mules working in spike teams, pulling from the
Owing
lyes to the shaft, producing mo(j tons of coal daily.
to the size of cars, grade and average haul of 1,800 ft. from
lye» to bottom of shaft, the output had reached its limit with
mule haulage, and it was finally decided to install electrical

In a paper presented before

eers

haulage.

Two

and trolley poles of the reversible type were installed, with No. 4-0 trolley wire, securely fastened lo roof
Each
with trolley hangers, eight inches outside of outer rail.
locomotive is provided with two motors wound for 350 volts,
and exerts a draw bar pull of 8,200 pounds on the leycl. They
have pulled 17 loaded cars up a 2'/i per cent grade, 1,200 ft.
long.
These cars weigh when empty i,<)SO lbs., and hold on an
average of 6,600 lbs. of coal, so the weight of a loaded trahi
would be over 72 tons.
The track gauge ii 42 in. The track measures 9,000 ft. over
all and is laid with 40 lb. T rails, bonded and cross-bonded for
the return current. The roal ii all cagrd on one side, and the
empty cars taken off on the other. The electrical power for

180 degrees

made

in

the

horizontal

as to the best

methods

plane.
to

Many

employ

sug-

in caliper-

ing a mantle in order to determine the amount of shrinkage
during its life. The importance of using throughout the test
a uniform quality of gas at a constant pressure was discussed at
great length and illustrated by means of curves showing the
results of actual tests.

The

fifteen-ton traction locomotives with double-end

controller

burner,

the

gestions were

that

discussion was opened by Mr.

the

absolutely essential

if

reliable

C. Morris,

the

who

from

to be exactly similar conditions

tests

said

author are

results are to be obtained.

stated that discrepancies in results

seemed

W.

numerous precautions mentioned by

He

made under what

were

foiutd to be at-

tributable to the change in temperature of the air surrounding

the pipe through which the gas was led to the lamp. AUhough
the error in reading the selling of the photometer may be decreased by using a long photometer bar, there arc conditions

under which it is advantageous to employ a short bar. Thus
the lamps under test arc of sin.ill illuminating values it is
desirable that the distance brlwren the lamp imder test and
The lamp should in all eases
the standard bo not too great.

when

be

screened

from both the disk and Ihr eyes nf the observer.

February
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acting upon two wings of a secondary disc to which a pointer

The

equipped with a styhis which plays
over a roll of paper driven at a uniform rate by means of a
clock mechanism.
Immediately above the pointer is arranged
an arm which periodically strikes the pointer and causes an
impression to be recorded upon the paper at a position dependis

attached.

pointer

is

ing upon the power in the system.
use on

circuits

power,

such

power

service.

The

as

This meter is intended for
which have no great momentary variation in
those for incandescent lighting and general

2, which forms the subject of
adapted for use where the power
is subject to sudden fluctuations of considerable magnitude, as
in street railway service.
The meter is of the relay type, the
actual driving force for both the recording stylus and the
moving chart being obtained from a constant-speed motor.
Current from a battery passes through one or the other of two
magnet coils, according to whether the position of the stylus

rrteter

Fig.

illustrated in

the patent of Mr. Imlay,

arm corresponds

to

is

amount of power than
The magnets, being ener-

a greater or lesser

that actually flowing in the system.

one of two friction discs are brought into contact with a
driving wheel which imparts motion to the stylus in a direction to cause it to approach the position corresponding accurately to the power in the system.

gized,
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on and off
which has considerable application in some classes
of work.
A pull chain socket is used, one end of which is
fastened by a screw eye to the ceiling. Then by means of a
light rod with a hook on the end, the current can be conveniently
turned on and off.
Mr. R. N. Kimball thought people had become accustomed
to the kerosene lamp and therefore the portable electric lamp
was desirable. Mr. Cravath said that people were reading with
kerosene lamps because they got such poor results from the
tioned an arrangement for turning ceiling lamps

individually,

portable

electric

By

lamp.

clearing

away

space

the

in

the

middle of the room and sitting under the chandelier, thus gettihg
away from the old idea of sitting around a table, the stand lamp
could be abandoned altogether except as a decorative feature.
One of the most efficient portable electric lamps is a converted
oil

lamp with

it is

a deep opal

dome

reflector, but the

average port-

and the best that can be done with
put a low-candle-power lamp in it and use it as a dec-

able electric
to

not

is

efficient,

orative feature.

Mr. F. W. Downs, of Washburn, Wis., said that his company kept a few- portable lamps on hand and whenever they sold
one to a customer, it was with the privilege of return. He got
most of these lamps back as being unsatisfactory. He did not
think any of his customers had had a lamp out more than a
In his

year.

town the incandescent service has been so satiscompany has never been able to introduce the

factory that his

Discussion on Illuminating Engineering

at the

arc lamp.

Northwestern Electrical Convention.

The Development
Following the reading of the paper by Mr. J. R. Cravath, at
the Northwestern Electrical Association in Chicago, January
17, which was printed in these columns in the issue of January
26, there was an extended discussion which brought out some
interesting points. Mr. George Cutter advocated reducing residence electric fixtures to their lowest terms, so that they will
In his house lie
not stand out in the room too prominently.
uses bracket lamps, pointed up in many cases, for the general
illumination.
Over the dining-room table, however, he uses a
fixture, and in the hall a ceiling lamp.
These brackets should
be as unobtrusive as possible. By pointing up the lamps on the
brackets, the lamp filaments could be completely hidden by the
shade or globe. Mr. Cravath agreed with Mr. Cutter that if
general lighting in a room is to be accomplished by means of
brackets, the lamps should be pointed up so as to get some re-

from the ceiling.
Mr. F. W. Willcox thought there had been too much of

flected light

a

tendency to keep down the number of outlets. One of the greatest advances in illuminating work recently was in uniformity of
lighting.
If one can get uniform lighting lower intensity is

He gave as an example of good
uniform lighting certain new rooms in Marshall Field & Co.'s

permissible than otherwise.
store in Chicago.

In this store the engineer took the precaution
21 by 22-ft. ceiling panel as many as six

to lay out in each
outlets, so that

any combination of

In this room, with ceilings 16

holders scattered

over the

ft.

light desired can be secured.

high, with

ceiling,

the

gem lamps

watts per

in

bowl

square foot

were 1.5 and the average illumination for nine stations was 3
foot-candles. The old arrangement used in the store of common
incandescent lamps hung low on chandeliers took 1.25 watt per
square foot and gave an average illumination at 15 stations 'A
1.3 foot-candles.

Extreme

variations in illumination for the old

arrangement were .7 to 2 foot-candles, due in part to the shading effect of the goods in the store. The extreme variation with
the new units on the ceiling was from 2.7 to 3.3 foot-candles,
lie wished to impress upon central station men the importance
»{ having their engineers, solicitors and employes generally
become familiar with illuminating engineering and with the
The idea of what the foot-candle is
units and terms used.
should be as firmly fixed in the mind as a pound or a foot.
With that as a start practical experience and tests will make us
proficient in estimating and quickly calculating the amn\mt of
He menenergy required to give certain illumination value--

A number

of U.

S.

of

Telephony

consuls

in

Europe.

and consular agents have

re-

cently filed reports as to telephonic conditions in Europe.

U.
Consul-General A. W. Thackara, of Berlin, supplies the following information cC'ncerning the telephone systems of Germany The telephone business in Germany is under the conthe Reichs-Postamt, Bertrol of three separate administrations
S.

:

—

being the controlling power for all' of Germany, with the
exception of Wurtemberg and Bavaria, where separate administrations control the telephone service. Until recently magneto switchboards and subscriber's apparatus have b«en in use
lin,

Within the last three or four years common
and instruments have been introduced.
Berlin is about to be transformed into a central battery system.
There is in Berlin one automatic switchboard of the Strowger
At
type, to which are connected about 90 to 100 subscribers.
the town of Hildesheim, in Germany, an automatic exchange for
in

Germany.

battery

switchboards

In Bavaria,
about 2,000 subscribers will shortly be opened.
subscribers' sets and switching apparatus are of the generator
call type, with the exception of the towns of Ludwigshafen.
Nuremberg, Fiirth, Wiirzburg, and Ncustadt, where common
battery service is given. In Wurtemberg all exchanges are still
of the magneto type, some of them being with automatic clearing out, but not with transmitter battery supplied from the ex-

change.

The apparatus used in Prussia is the government type, manufactured by twelve different manufacturers in Berlin. In Wurtomberg the magneto subscribers' sets arc manufactured in the
govermiicnt workshop, whereas receivers and transmitters of a
standard type are bought in the open market.
In Bavaria the apiiaratus in use are of a government standard
type and are made by manufacturers in Bavaria. Manufacturers from other parts of Germany have not been able to do any

At the end of 1905 about

business there.
stations

were

in

soo,ocx) subscribers'

connection with the telephone service of the

Roichs-Postamt.

The number of telephones purchased annually amount in
Germany to about 50,000, in Wurtemberg about ,^200.
and in Bavaria about io,0(K). The service in the larger cities
.Vnrth

having individual exchanges on the central battery system is
fairly satisfactory, and probably as satiffactory as it is in the
larger cities of the United States.

Berlin

is

at present

undergoing

a transformation,

an the com-

—
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of which it is expected to give service which will be
up to that given in >>e\v York. In Hamburg a new large exchange is being built, which will give fairly efficient service, at
an immense cost, however. The service in Munich is very good,
probably equal to any given in the United States.
In Stuttgart the service is not up to what would be given in a city in
the United States, the city having one single exchange.
Consul J. I. Brittain, of Kehl, states that the telephone instruments used there are manufactured by the government at
Berlin.
In the Grand Duchy of Baden and Alsace-Lorraine it
is stated that there are about 5,000 telephones in use, and about
200 new instruments are supphed each year. The ren.t for the
telephones is collected by the post office officials quarterly

HIGH VOLTAGES— The New

pletion

in advance.

Consul Thos. H. Norton, of Chemnitz, reports that the telephone service, with 4,952 receivers in the city of Chemnitz, is
the property of the city.
Sixty-three neighboring towns are
in close telephonic communication with Chemnitz, which employ an additional number of nearly 5,000 telephones.
Consul W. L. Lowrie, of Weimar, sends a report stating that
about to be spent in that duchy for the improvement
of the telephone service.
Metallic circuits will be strung and

$238,000

Vol.

inaugurate

its

XLIX, No.

York Electrical Society will
new Engineering Societies'

regular meetings in the

Building, where

now

it

has

its

home, with

a lecture

on February

27 by Prof. Harold B. Smith, M.E., of the Worcester Poly-

"Power Transmission Voltages of To-Day
and To-Morrow." This will be illustrated by lantern slides.
Prof. Smith has done some of the most interesting and advanced work in this direction, and the society could hardly
have chosen a better topic for this first function in the Engi-

technic Institute, on

neering Building.

ELECTRIC VEHICLES AND
snow

cent heavy

fall

SNOW STORMS.—The

over horses for delivery service about the streets of this

The head

re-

has demonstrated the value of auto-trucks

of one of the largest breweries in

New York

city.

is

thority for the statement that five large electric trucks he

au-

em-

same work done last winter by eight
wagons and thirty-two Percheron horses. The cost of mainploys have performed the
taining a large stable

is

use of motor wagons.

much

greater than that entailed by the

This

man

says the big autos literally

is

made with many pftints. The improvements were
planned by the government on account of the increase in the

"eat up the snow."

connections

use of the long-distance lines.

Consul-General B. H. Ridgely reports from Barcelona that
there are only three telephone companies of any importance in

The apparatus mostly used comes from Paris and Stockis of the magneto type.
The Barcelona company has

Spain.

holm, and

use 3,053 telephones, at an average rental of $55 each per
They also operate a subsidiary company, reaching
with 2.823 telephones to other cities, while a third company,
in

annum.

—

a branch of the Barcelona company, operates 2,440 telephones,
with Madrid for a center. All told, these associated companies

purchase about 525 telephones a year. They arc energetic and
growing, and will, probably, in the near future, take active
steps to develop the long-distance system which, up to date,
has been very

little

telephones in their houses.

factory, ordinarily, -m

it

is in

The

service

is

the United States,

not as satis-

and the

CURRENT NEWS AND NOTES.
HAKVAKD ENGISEI-RING

DlNNhK.-HaTyird men

in-

Broadway

terested in engineering will meet at a dinner at the
Prof.

New York, Saturday evening, February 16.
N. Mollis and other members of the faculty will be

Hotel,

I.

meanor and conviction
from $100

will

subject the

company

to $1,000 for the first offence for each

to a fine of
and every car

and for each succeeding offence the
from $500 to $5,000 for each car.
so operated

fine

shall

be

TELEGRAPH OPERATORS

appear to be in a restless and
over the country.
The Postal Company
has recently had a good deal of trouble with its men and now
difficulties are reported in the Western Union system.
A gendissatisfied

eral

rentals

are high.

Centra!

Mr. Esler, of Allegheny. It provides that, beginning June 30
it shall be unlawful for any sleeping cars on the
railroads in this State to be lighted with anything other than
electricity, the companies operating the cars to be held responsible.
Any company operating such cars without furnishing
such lighting after the date named will be guilty of a misdeof this year,

developed.

Consul D. W. Williams writes from Cardiff that the National
Telephone Company, of that district, purchases about 1,000 in;truments a year. Rural telephone systems, such as are used
in .America, are not known in Wales, only the well-to-do having

CARS—

LIGHTING RAILROAD
In order to lessen the
chances of such havoc and loss of life as occurred in the disastrous wreck on the Pennsylvania Railroad at Lochiel in May,
1905, a bill has been introduced in the Pennsylvania House by

lircstnt.

mood

movement

all

on foot among the telegraphers of both the

is

large telegraph companies for an increase in wages.

At a recent

meeting over 400 Western Union telegraphers joined the Chicago local of the Commercial Telegraphers' Union in a body. A
committee from their number was selected to come to Now
York to confer with the officials of the Western Union in this
city in legard to a petition presented to the Chicago maii.igement. A committee of the Postal's telegraphers of this city is
now carrying on negotiations with the officials of that company.
Action of the same kind has been taken at New Orleans, Savannah, Birmingham, San Antonio, Houston and many other
cities.

S

/I.

R. /4.— The headquarters of the American Street and

I.

Railway Association have been removed from 60
New York, to the new Engineering Societies
Building, where the association has a very handsome and commodious suite of offices. As an affiliated society it will be one
of the largest tenants in the new building, which is now rapidly
Intcriirban

Wall

Street,

up. with the offices of different bodies.

filling

A CHEMISTS' BUILDING.— A
been

reported

York State Commission
troduced

in the

franchise

of

Assembly.

Gas and
It

bill

Electricity

lighting,

heating

without

of

may

inquire as to the necessity of the service

intentions,
isfied

ate

is

that

been

in-

certifica-

and as to the
ability, and good faith of the applicant, and if satthe territory^vithin which such franchise is to oper-

already adequately supplied,

certificate.

New

The commission

tion

its

tins

the

prohibits a city from granting a

and ppwer
necessity from the commission.

(or

afTccting

it

iii.iy

refuse

to

grant

a

plan

Qiemists' Club of

company whose

is

on foot and has

New York

City

to

would have exclusive control of the iMiilding after erection and should enter
into a lease on very reasonable terms with the Chemists' Club
for such space as it may require for meeting room, library and

organiirc a stock

social

NEty YORK l-RANCIIISES-K

the

to

directors

The Chemists' Club shall have the right to
room under simil.'ir conditions, ;is they sublet
108 West Fifty-fiflh Street, and suitable restric-

purposes.

sublet the meeting

rooms now

at

tions should be placed

upon the Chemists' Club so

that only

musical and kindred societies may become subtenants.
proposed to give the building ten laboratories for chem-

scientific,
It

is

There will
and a small
gymnasium, as well .is n hall capable of seating 500 people. At
present it is intended In put up this building in Fifty-ninth
Street, near Central Park
ists

and from ten

also be the

In

fifteen

Parkin Library,

sleeping .ipartmrnts

liaths,

bowling

.illey

February

i6,

ADIRONDACK
some opposition
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is

PO!-F£i?.— Considerable discussion and
developing in regard to the proposed amend-

New York state constitution, so as to allow private
corporations to flood state lands through the building of storage dams.
meilt to the

UNDERWRITERS' MEETING.— The

Association will be held at the rooms of the New
Board, 32 Nassau Street, March 27 and 28, at 10 a. m.,
the National Code will be taken up.
The presence and

Electric

York
when

and

participation of all interested in the installation of wires

apparatus

is

invited.

WIRELESS IN GREECE.—The

U. S. Department of ComGreece was represented at the
wireless telegraphy convention that met recently in Berlin.
As a result, the minister of marine has ordered that the trees
of the battleships be rigged out with the necessary appliances

merce and Labor

states

short time

that

The

for wireless messages.

raphy on the Island of

central station of wireless teleg-

George

St.

German experts

is

dend, were there less liquid and more substance in the stock
of such corporations." It is therefore high time, the governor
declares,

nearly completed, and in a

will be sent for to

make

the installa-

under consideration

the general assembly take

that

the enactment of legislation that will prevent a

repetition of

this practice.

CHICAGO OWNERSHIP.—The

general annual meet-

ing of the electrical committee of the Underwriters' National
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following interesting item

comes from Springfield, 111., under date of February 7 "Municipal ownership for Chicago is booked for a death blow when
the new charter for that city reaches the Legislature. That is
now expected to be next week or the week after. The house intends to do one good thing to the new charter, and it will do
that thing good and proper," declared one of the leaders of the
majority. "We don't intend to raise the debt-borrowing power
of Chicago $75,000,000 or $100,000,000, and then place that
huge amount of the taxpayers' money at the disposal of any
of the municipal ownership leaders, who may at any freak
:

manage to get control of the city government or board of aldermen in Chicago. We intend to change
election in the future

indebtedness section of the charter so that under
no excuse can the city's borrowing power, as increased by the
new charter, be sunk in any ownership speculations or public
the public

utilities."

tion.

BOSTON WIRE BILL.— It

stated that

is

Mayor

PEPCO NEWS

Fitzgerald,

is

the

title

new

of a

station bul-

central

of Boston, Mass., has been convinced by the arguments of the
insurance companies against his plan for legislation to compel
them to pay the expenses of the municipal wire department of

two numbers have now been issued by the Potomac Electric Power Company, of Washington, D. C. It is
of large standard octavo size, 9^ by 6% in., 16 pages, and is

Boston, and has offered to withdraw his bill. His decision to
withdraw was announced to the legislative committee on in-

printed

surance

week when the subject was called
The hearing was closed, and the leave

last

for a public

letin,

of which

in

means of

colors
central

with black type
station

or

The

text.

sale-of-current

bulletin

as

propaganda

a

will

long remain one of the best mediums for interesting the pub-

and

new: "The Pennsylvania Railroad Company has under con-

is certainly one of the best publications of the
from slang and vulgarity, direct in its appeal, well
Incidentally the bulargued, and convincing in its facts.
letin contains a good deal of technical data relative to electrical development in the District of Columbia, one article
dealing briefly with the new Bennings steam power plant of
the company, to have a capacity of 30,000 horse-power in Cur-

sideration a plan to substitute electricity for steam in

tis

hearing.
will

to

withdraw

ELECTRIFYING THE PENNSYLVANIA.—The

follow-

interesting but not particularly

is

sub-

its

urban surface and feeding lines.
Whether the plan will be
adopted will depend upon the report of a commission which
recently returned from Europe, of which Charles M. Schaeffer,
superintendent of passenger transportation, is chairman. This
commission went abroad to study the working of electricity
on railroads, and it is understood considerable information in
favor of such power within city limits and on short runs was
brought back."

its

work

the sum given last week by
General Education Board, for

is

to the

in behalf of educational interests.

While there

is

no

provision accompanying the gift that any of the income shall

not go to any universities,
sist colleges, as

tutions.

Hence

it

is

the purpose of the board to as-

distinguished from the large educational instiit

appears that Mr. Rockefeller

in

turning over

the $32,000,000 to the board does not necessarily relinquish his

and personal interest in the University of Chicago, the
big institution which he founded and to which he has given
Even without including that amount, the present
$21,416,921.
gift is the largest sum ever contributed by any individual to
any social or philanthropic purpose.
special

CONNECTICUT CORPORATIONS.— Governor
in a special

message

Woodruff,

to the Connecticut Legislature last

week

attacked the public service corporations and declared himself
in

favor of extending the power to the railroad commission-

ers to hold a tight check rein over these corporations, alleging

that their

securities

held

too

turbo-generator units, with coal-storage of 100,000 tons. The
Bates advertising agency, through Mr. Converse D. Marsh, is
responsible for this addition to our useful contemporaries of

the central station class

— the

"mosquito

fleet" of electrical

de-

velopment.

EMPIRE STATE ASSOCIATION.— Secretary
Empire State Gas and

the

Electric Association

teresting remarks in his report for January.

Chapin, of

makes some inHe says "The
:

work which has been undertaken has progressed very
satisfactorily during the month of January, articles having appeared in both New York City and out of town papers. A map
showing the location in which these articles have been pulK
publicity

THIRTY-TWO MILLIONS
Mr. John D. Rockefeller

this

kind, free

be reported by the committee.

ing item from Philadelphia

lic,

much

water, and the

harm

al-

ready caused by their methods and financial deals makes legislative action imperative. The effect, he says, is to cause a drain
on the public purse, by daily imposition of higher rates for
service and fares than would be demanded to net a fair divi-

lished indicates that matter favorable to the lighting industries
has appeared very generally throughout the State and has necessarily reached a large

that the
ties,

but

work
is

is

number

of people.

The map

general and therefore

is

of benefit to

bers irrespective of where they are located.

shows
communi-

also

not restricted to any one or two
all

the

mem-

In connection with

publicity work, we subscribed to something over one
hundred newspapers from all parts of the State which are carefully read and from which are clipped not only items of local
this

or general interest pertaining to the biisiness but also all advertisements for gas and electricity. It is surprising how little
of this newspaper advertising

is

and also how many companies
long after

it

has lost

its

done by the lighting companies
will

continue the same "ad."

novelty and therefore

its

best effect

Frequent changes do not add greatly
to the expense but do add enormously to the results obtained.
A complete file of such advertisements, as are found, is being

in

attracting attention.

kept and should, I think, be very useful to any member who
can find time to stop in this office when he is in New York.
Some of the "ads." are extremely clever and an inspection
of this

file

would, doubtless, result in

many new

ideas."
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A LIGHTING DISPUTE.— Controversy has arisen between
Colorado Springs and the Pike's Peak Hydro-Electric Gsmpany as to an alleged overcharge for street arc lights. The three
arbitrators are Messrs. L. G. Carpenter, H. Floy and E. L.
Elliott.
Among the experts to testify are Messrs. L. B. Marks,
W. D'A. Ryan, Dr. Louis Bell, Prof. Matthews, of Purdue University, and Prof. Shedd, of the University of Colorado.
The
amount involved is about $17,000, and the dispute hinges on the
definition of a 2,000-cp arc light.
ENGLISH ELECTRICAL COMPETITION— It

is

stated in

a government report that representatives of several firms in the
electrical industries in England held meetings recently to consider the forming of a combination or agreement through which
the present sharp competition may be abated. It is claimed that
between foreign dumping and competition generally, and the
competition among British companies themselves, net profits
are impossible withou' reducing costs at the expense of efficiency.

No

definite conclusions has yet

been reached

in the

mat-

ter.

LORD AVEBURY'S VIEWS on the subject of municipal
ownership are well known. He has just issued a small volume
on the subject, givmg these conclusions; The undertaking by
municipalities of commercial undertakings is undesirable mainly
on five grounds: First, the legitimate functions and duties of
our municipalities are already enough, if not, indeed, more than
enough, to tax all their energies and fill up all their time. Secondly, it has involved and will involve an immense increase
in municipal debt.

economy and

to

Thirdly,

it

will involve municipalities in la-

Fourthly, as there will not be the same stimulus

bor disputes.

attention, there will be a great probability, not

say certainty, that one of two things will happen

to

— either

there will be a loss or the service will cost more.

The working

classes will, of course, be the greatest sufferers.
a serious check to progress and discovery.

Fifthly,

BROOKLYN TRANSPORTATION.— \n

a speech last

it

is

week

Winter, of the Brooklyn Rapid Transit system made some interesting remarks.
He
said that public sentiment was the hardest problem he had to
face when he came to the Brooklyn Rapid Transit.
He told
how $25,000,000 had been put into improvements in the last two
years and said the time had come for expansion by extensions
and new lines, but the franchise problem confronted them. He
said the Brooklyn Rapid Transit was paying for its franchises
$3,000 a day in taxes and $.350,000 a year to the city for carryto

allied

civic

associations

President

ing passengers over the bridge for nothing. In seven years the
bridge elevated trains had cost $1,957,000 more than the receipts,

and

in

should

1906 the deficit
p.iy

bridge for nothing

mended an

this

in

item

was

$287,oop.

for the privilege of carrying the

was preposterous.

He

two
Next would be proper

elevated loop to connect the

relief in his opinion.

terminals.

which

I

A CHALLENGE TO CRITICISM.— The Municipal \'oters'
League, of Chicago, in a recent report, made some very strong,
but loose, assertions about the ordinances of the Chicago Edison and Commonwealth Electric Companies. Mr. W. G. Beale,
counsel for the companies, has publicly challenged the report,
and offered to pay ail expenses of an investigation by five disinterested leading citizens. He says "Let me say that the gentlemen in charge of the affairs of the Chicago Edison Company
:

and of the Commonwealth Electric Company are just as much
interested in the welfare of this city and possibly just as regardful of it as the members of the executive committee of
the Municipal Voters' League.
They have a right to resent,
as I have a right to resent, the imputation that we were seeking
from the City Council an ordinance manifestly bad and improper. There is more at issue than merely the quality of a dead
ordinance, which, as a matter of fact, was not sought bj' the
lighting companies at all.
Neither the Edison Company nor
the Commonwealth Company sought the passage of any ordinance or has desired the passage of any, and neither of them
wishes or needs any ordinance now. The alleged defects in
their existing ordinances are mostly trivia! and none are trouble-

RENSSni.Ai:R.-l'rv<\<\c»t

P. C. Rickclts, of the

Rensselaer Polytechnic Institute, of Troy, N. Y., announces a
of $l,noo,ooo from Mrs. Russell Sage for the cn-alinn of tlic

—

—

some."

ALASKA TELEPHONE SYSTEM.—The system of the
Alaska Telephone & Telegraph Company, of Seward Peninsula,
Alaska, has been extended to a degree little appreciated by the
Eastern public. Over 1,000 miles of wire is now in operation
between the various camps of that region. The line from Nome
to Tin City is the longest wire that the company is operating,
being 157 miles long. It is the only line in .-Maska in which a
submarine cable carries the messages for a part of the distance.
This cable is under Grantley harbor, near Teller. To guard
against

accident

height,

the

second

longest

the

line

WASHINGTON

I'l

Sage says:

wliirh

I

attach

"I write this letter so as

no conditimis, a personal

a

ft.

at

great

a

The

high.

distance

of

138

('77/./77/:.V.-Reprcsentalivc

number

Hnuse

of the

district

com-

mittee, introduced a itsdlulidii authorizing the appointment of
a

commission

mend

|o oollate

infnrnialion and consider

and recom-

legislation ciincirning the pulilic utilities in the District of

The

bill

provides that a commission shall be cre-

ated to be called the public utility connnission, to be composed
of three members of tlic House, to be appninted In' the Speaker,
in charge.

to be appointed by the presiding
be the duty of this commission to

.Senate,

shall

It

investigate (|ueslions .pppcrlaining to the lixhling of the District,
gas ami electric: telephone system: operation of street rail-

obligation

ways and any

summating

investiK-ili"". '"id

upon mc, and in the event of my death before rnnit, upon my estate.
It is right that you should have
such a letter before you should begin to make vinr plans. I
am quite willing that this gift »hoi)ld be announced pursuiuit
to your desire at the meeting of your trustees and of your
alumni to be held as I understand some ten days hrnrc. and In
leave the form of aniiounremrnt to you, except that in making
the announrrmenf I should like to have the fart i( my own ami
Mr. Sage's previous relations to and interest in 'he Polytrchiiic
made apparent, as a reason for the gift and as difTrrrntialing the

Candle Creek,

HI.IC

Mnrrell, of Pennsylvania, a

two members of the

gift, to

120

l>eing

1

(ifliccr

make my

to

is

strung

also

is

side

roadhouses provided with telephones, in addition to numerciis
business houses and cabins situated within the ";ity limits" of
the larger camps.

Russell Sage School of Mech.nnical and Electrical Engineering.
In her letter of gift Mrs,

either

from Council, the course carrying it through the Council
district.
There are two lines to Kougarok, one of 122 miles and
the other of 130 miles. A wide expanse of barren, uninhabited
country is covered by the Candle line, which was the cause of
much hardship and heavy cost at tlic time of cimstruction. The
main exchange is at Nome, where tlicre are two local switchboards and one long-distance board. Tliere -ire 30 camps and

gift

to

wire

aerial

on

poles

miles,

Columbia.

GIFT TO

7.

who have made applications
have not responded, and with which neither Mr. Sage
nor myself had any personal official relations."

That they

bridges, the only

XLIX, No.

Polytechnic from other institutions

to

people over the

said he had recom-

Vol.

legislation as

which,
to the

may

it

shall be

in

judgment, requires

their

next Congress and suggest

bo best on these subjects.

give reasonable time

shall

and

it

utility

to leport

ollirr

allowed

all

for hearings

if

it

The commission
deems necessary,

necessary expenses. It shall have auand papers and to administer oaths

thority to send for persons

and

aflirtnalions.

Necessary expenses to the amount of $25,000

are proviiled for. to be pnyable out of the treasury "f the Ihiiled
Vacancies occurring in the commission shall be filled
States.

by nppoinlmeul by the speaker and the

\

icr-prcsidcnt.

—
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Electric Generating Station

Company

Electric

THE

of

Paxtang

the

of Harrisburg,

power plant of the Paxtang
and Commerce

located at Cedar

Electric

Pa.

Company

Streets, about

100

is
ft.

from the Pennsylvania right-of-way on the right bank
of Spring Creek at the southern boundary line of the city of
Harrisburg, Pa. This location is about 500 ft. from the Susquehanna River and between the Pennsylvania and the Philadelphia & Reading Railroads over both of which coal can be obtained, making an ideal selection for low cost generation. The
entire station output is transmitted to a sub-station on State
Street in the center of the city and about 3 miles from the

power house.

The

superstructure

is

a steel skeleton

frame with monitors, the

walls being of brick and the entire building presenting typical
mill type construction.

The dynamo room

Fig.

I.

floor

is

header type of construction.
The furnaces are arranged for hand firing, the grates being provided for burning
The settings are laid up in
a mixture of soft and river coal.
lime cement mortar with common brick, the corners being
round-nose brick. The fire brick for the furnaces are laid up

cast iron

in fire clay.

Fig. 6

shows

is

built

with circular tube of 3/16-in. plate throughout, reinEach up-take is

with an individual damper and a main damper is
the breeching near the stack.
Each individual
damper is controlled by the main damper regulator which operates a lay shaft to which each damper may be connected oi"

provided
installed

in

disconnected at

The

stack

is

will.

9

ft.

uiside diameter by 175

ft.

hiuli.

constructed

General View of Station, Showing Turhine in Foreground.

clean-out

a

opera-

forced and stiffened with angle and tee bars.

of molded perforated

filling

in

Each boiler is provided with a steel up-take designed to saddrums at the rear directly on top of the boiler. The
main breeching, which rests directly on top of these up-takes,

designed for

lbs. per square foot and is made up of a
frame of I-beams between which concrete arches are
sprung to an elevation corresponding to the top of the I-beam

this

view of the boilers now

dle the

a gross load of 400

Over

a

tion.

steel

flanges.

339

3-in.

granolithic floor

is

laid

in

railial

brick of

tlie

Cuslodis type.

Two

doors are provided in the fire-brick lined pedestal
which is 32 ft. high and octagonal in shape. The shaft itself
is unlined.
The stack is designed to produce draft for J.400

panels, each panel being laid separately in order to provide for

boiler horse-power.

expansion and contraction. The boiler room floor is laid on
top of a slag and cinder filling and is about 6 in, thick with a
l-in. cement finish.
The boiler room is arranged for the installation of four batteries of water-lube boilers,
Two batteries of 300-hp B. & W.
boilers are arranged on one side of the stack and on the other
side there is being installed a battery of soo-hp Campbell &
Zell boilers, the «tack having openings on opposite sides for con-

The steel work in the boiler room is arranged for an overhead coal bunker having a capacity of about 5 tons per running
foot.
It also provides for the installation of coal and ash handling machinery when desired. The conveyor will loop through
a trench under the boiler room floor up at the ends and through

Each of the B. & W, boilers is composed
headers 9 high and two steam and water drums 42 ins. in

necting the brecchint;.
of 16

diameter by 23

ft,

5 ins. long carried

frame suspensions, but

set

on the usual B.

& W.

steel

one foot higher than standard

in case

The

boilers

stokers should be installed at

some future

are designed for a steam pressure of 160

time.

lbs.,

and are of the

the trusses in one continuous line, in order that coal may be
received by a receiving hopper at both ends and also that

may be discharged at either end of the boiler house. .Vt
present the coal and ashes arc taken to and from the boilers

ashes
in

barrows.

The dynamo room

ciinipment includes one 300 and one 500-kw

and there is now being installed a 500-kw
Each engine is of the crossVVcstinghouse turbo-generator.
compound, condensing Corliss type built by the iMilton Iron
direct-connected

set,
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Works, of St Louis, Mo.
r.p.m.,

The

larger

unit operates

the smaller at 120, each engine giving

A

at

the

150 pounds steam pressure and yi cut-off.
engine equipment is that the engine frames

hea\'y-duty, 1890 Reynolds-Corliss pattern.

at

100

rated output

its

feature of

are of the

Engines of

this type

are rarely found outside of rolling mills where the heaviest
dut>'

is

required.

The engines

are of standard

construction

and each is equipped with a motor attachment for synchronizing.
There are two Harrisburg "Standard" automatic engines direct-connected to two exciter generators, developing
34 hp on 150 lbs. steam pressure. These exciter units are
shown in Fig. 3.

steam piping
tings

for

is

all

assisted

by vacuum

in

starting up.

This head

in.

decreased afterwards to the extent of the vacuum carried.
speed of this circulating

pump

is

The

variable, starting at 325 r.p.m.

under normal conditions.
The boiler feed-water pumps are two in number and are of
There is a
the horizontal simplex type built for heavy duty.
1,200-hp Cochrane feed-water heater and purifier provided into
which all the auxiliary steam of the plant is exhausted. The

and decreasing

over

with' extra
2!/2

ins.

7.

heavy cast iron flanged fitand extra hea\'j' Chapman

AH high pressure steam lines are of full weight standard lap welded pipe, the gaskets being of corrugated copper.
The main exhaust pipe is composed of two main engine
branches and a main e.xhaust header into which they connect
and run to the central condenser.
iron and the main exhaust piping
plate with cast-iron liveted flanges.

FIG.

3.

— VIEW

The branches
made up of

are of cast

is

f^-in.

steel

This main exhaust piping

OF EXCITER SETS.

when unof course.

is,

made up
sizes

XLIX, No.

valves!

The plant is equipped with a barometric elevated jet condenser having a capacity for condensing 75,000 lbs. of steam
per hour. This condenser is of the Worthington dry vacuum
type, the cone being fitted with a cooler from which the circulating water passes nn its way to the condenser. The condenser
is supported 34 ft. above the hot well water level by means of
a tail pipe from which the overflow runs to the hot well. The location of this condenser is shown in the plan view of the power
house and also in Fig. 2. The plant is equipped with one lo-in. by
18-in. by l8-in. rotative dry vacuum pump having ample capacity
for removing all the air from the condenser cone when worked
to its full capacity. The circulating water is supplied by a loin, two-stage centrifugal pump direct-connected to a 9- in. by 12This pump is located in the dr>' well bein. vertical engine.
neath the engine room floor and takes water from the Susquehanna River under i8-ft. suction lift in case of extreme low
water, and discharges to the condenser cone 50 ft 4

Vol.

to 235 r.p.m.

is

operated under vacuum conditions and has proved to be abThe joints are made up with "s-in. rivets, 2-in.

solutely tight

and sheets caulked inside and out. The auxiliary exhaust
is connected to each steam auxiliary and conducts the
exhaust either into the open heater or to the open air. It is
also piped so that it can be discharged into the receivers of the
main engine enabling the engineer to utilize practically all the
exhaust steam of the plant.
The condensing water is obtained from a crib located about
100 ft from the east bank of the river by means of a gravity
line 30 in. in diameter supplying an intake well near the buildSuction lines connect this well with the circulating pump.
ing.
The discharge line from the circulating pump to the condenser
is provided
with a branch to the feed-water heater so that
under ordinary working conditions the circulating pump supplies
the feed-water heater and permits the feed pumps to be operated as hot water pumps. The feed pumps also have an independent suction line from the intake well so that in case the circulating pump is shut down, feed water may be taken direct
from the river and discharged through the heater by one pump
and to the boilers by a second pump. The feed-water pump
discharge piping is designed for high pressure and run with a

pitch

piping

single header

and branches to each 'of the

boilers.

The

boil-,

ers are also equipped for using city water supplied through in-

jectors on each boiler, giving

ample provision

for boiler

water

supply.
.Ml

high

pressure drips are

Ilolly gravity

> .'.

.

VIEW OP EXTERIOR OF POWKR HOUSE.

dynamo room

i» provided
with a 20-ton overhead travclinK
crane of the hand power type.
The crane is mounted on a
runway with a 54- ft. span. It i» operated from the rnRine room

floor in the usual

The

manner by

boiler* are piped to a

chains.

main

•iteam header

,-»ntl

each bmler

valve and a long return
is composed of an agic globe
bend and anRle gate valvr mounted directly on the header which
is made up of 12-in. wrought-irnn pipe with cast-iron screw
flanges, flanged valves and fittings. 1 he engine leads are composed of long radius bends made up with heavy flanges. The
auxiliary piping is connected with the main header and is carried to a sub-header under the engine room floor to which the

lead

various auxiliaries of the plant are connected.

.Ml high pressure

return system.

drained to the boilers by the
drain points are gravitated

All

lo the receiver and each drip line is connected to a header and
by-passed to a low pressure header so that should it become
necessary to cut out any drip line from the Holly system it can
be done by simply opening and closing two valves. The con-

nection from the discharge chamber to the boilers is by means of
a header with a branch to one of the drums of each boiler, thui

providing for a connection to each boiler so that the drains may
be taken rare of in the operating boiler.
The plant is equipped with a (travity engine oiling system

composed of an oiling table on which are mounted two duplex
pumps, a receiving tank in the basement for receiving new oil
and that drained from the filter, and a gravity tank located between the roof trusses into which tank the pumps discharge.
This provides the necessary head for feeding the oil to the
engine bearings. All the oil used in operating the main engines
is rollreted or piped into the crank pits which are of the en-

—
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Cross-Section of Power House, Paxtang Electric Co.

iy/M/i

\:..%',/i^-\

s^^^^y^s

J;A

Pig.

5.— Plan of Power

House. PAXTArfc Electric Co

GENER.\TING STATION OF THE PAXTA NG ELECTRIC COMPANY, HARRISBURG, PA.
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closed pattern.

From

these points the

header and discharges into the

oil

plete cycle of circulation of the oil with

The
ofif

boiler blow-off piping

is

made up

Each

nected to a 3-in. header which
the boiler room.

of the

The

The blow-off

%

piped to
a

drip

com-

little loss.

of a Morris angle blow-

valve and a special tee branch which

vided with swing bolts.

is

This allows 01

filter.

is

capped and prois con-

boiler blow-off branch
is

piped to the creek outside of

pipe

is

carried in a trench back

boilers.

generators are of the Westinghouse revolving

delivering

two-phase,

3,500-volt,

60-cycle

field type,

current.
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voltmeter, rheostat hand wheel, voltmeter switch receptacle and
triple-pole single-throw knife switch.

Each of the generator panels has two indicating wattmeters,
two ammeters, generator field rheostat hand wheel, voltmeter
switch receptacles, synchronizing receptacles, field switch and
lever for operating a four-pole double-throw oil switch mounted
back of the panel. The polyphase watt-hour meter is mounted
on the sub-base and connected to read the output of the genThe station panel has mounted upon it two levers for
erator.
controlling two double-pole, single-throw oil switches used to

The ma-

chines have a regulation of 6 per cent on unity power factor
and have a high efficiency. The new turbo-generator is also

»SM=£=S3

of Westinghouse make and delivers current at the same frequency, phase and potential as the other units. The two e.xciter
.generators are of standard construction, being 35-kw, 125-volt
machines. These are compound wound for a two per cent rise
in pressure between no load and full load, so that allowing for
losses in the exciter leads and switchboard connections they
give a practically constant pressure irrespective of the current
required by the generators, and do not require adjusttnent of
The
their rheostats for maintaining the exciter bus pressure.
efficiency of the exciters at full load is 91 per cent and either one
lias sufficient

capacity to excite both units at

The switchboard

Hi

full load.

power house was furnished
Manufacturing Company, and

installed in the

by the Westinghouse Electric &
a view of the board, is given in Fig. 7. All the indicating instruments on the board are supplied with current from constant
potential and constant- current transformers so that none of tlie
The switches.
instruments has a tension of over 200 volts.
which are of the non-automatic oil type, are mounted on an iron
framework midway between the panels and the wall and are
Duplicate bus-bars are installed on the
operated by levers.
l)oard and oil switches are arranged so that the busses may be
joined together

"

when

necessary.

The

field

rheostats are sus-

pended from the floor girders and connected to hand wheels on
the jKinels by means of chains and sprockets. The board com-

FIG. 7.

—

c

^

er<

1

* • p 1
;

Lm

SWITCHBOARD.

oimnect two sets of bus-bars in parallel.
The line panel is
ecjnipped uith two ammeters and two double-pole double-throw
oi3

switch levers.

For tlie protection of the machinery in the power house there
hzve been installed lighting arresters of the low-equivalent
type with choke coils, spark gaps, low resistances, etc. These
are placed at the ends of the transmission lines at the point
where they enter the building. The overhead lines throughout
the transmission distiict and the distribution district arc pronepted by arresters installed every 1,200 ft.
Tlie transmission lines consist of two two-phase lines of No.
•0 B. & S. weather-proof copper wire which extend from the
power house to the sub-station. The transmission lines are
carried both overhead and underground on poles through the
•conmtry from the plant to the more thickly built up part of the
•cily, and from there on in underground conduit to the sub-stalion on Slate Street.
Rath the pole line and subway have proti^ision for an ad<iitional circuit.
The cable in the main transmission circuit underground is No. 0000 H. & S. gauge, four-con"luctor rubber-insulated, lead-covered and designed for' a worknng tension of 5,000 volts.
The sub-station is located about two blocks from the I'ennfvivania state capitol. It contains switchboards and regulating
transformers for thj distribution of 3,300-voll. two-phase cmrent throughout the subways and pole linrs in the city of Harri-il>tng.
There is .ilso located here a 300-kw motor-generator
set for furnishing direct-current for motor service which insiall.ition was demanded oti account of the large number of
ilircit-citrriiit motors in use in the city.
This molor-geiuratiir
set. wliich is shown in h'ig. 8, consists of a 300-kw, compounduiiuiul. dnect-cnrrcnt generator compounded from 254 volts at
no load to 280 volts at full load; the motor is a 3.300-volt
synchronous machine, to which is belted a 15-kw, i2S-volt, componnd-woimd e.\citer. The set is started by me.ins of a .(oovolt induction motor mounted on the end of the sluill.
The sub station switchboard, a view of which is given in
lig. 0. is inaile up of one line panel, one double-circuit alleriialing curreni feeder panel, one synchronous nmlor panel, one
dirert-currrni grnrratur panel and one (louble-circuil direct-curMiiunled on the line panel are levers for
rent feeder panel.
;

PIC.

6.— VIRW

01

IWlMlK

IICMIM.

prises one swinxinR voltmeter panel; two exciter panels, three
generator panch, one station panel and f)nc line panel.
The swiiiRtng voltmclcr panel lias mounted upon it three altcrnaling-tiirrcnt voltmeters, one of which can be pUiKReil to either

phase of cither generator, the other two being permanently conA synchroscope is also
nected, one to each set of biis-bar».
mounted on this panel and arranged to plug to any Krncrator
»nd cither set of bus-bars. There is a synchronizing lamp
nioimted over this inslrunieni and another lamp on each geiiThese operate in coninnrlion with ihr synrhroerator panel.
There is also two 6 point rereplarlrs which are used
scnpc.
with the synchroscope.

The

exciter panels have an annneter.

eonlrolling

two doul

.illernaling-current

le

pole,

flouble-llirow

oil

switches.

momtled upon
watt bnur meters and

feeder panel has

it

The

two am-

levers for
meters, two sinijle phase
Upon
controlling two double pole, double-throw oil switches.
the sub base of the panel and the one adjoitiing it are mounted

heads for conlrollincj two feeder potential regulators, each cap-

'
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able of increasing the tension of the circuits to which they are

connected 10 per cent from 3,300

volts.

The system

of dis-

known as the loop system, each phase being kept
The synchronous motor panel has mounted upon it
necessary instruments and switches.
The direct-current

tribution

is

distinct.

the

feeder panel

is

about equally

From

the

arranged for two

circuits

on which the load

is

dividi;d.

mately 150,000 duct

The outlying sections of the city are reached by about 8 miles
of pole lines, the circuits on these poles being connected to the
high tension cable in the subway. The circuits throughout the
pole lines are carried above all other wires of whatsoever description, thus reducing to a minimum the danger of shortcircuits from broken telephone and telegraph wires.
Provision
is

sub-station a conduit system containing appro.xifeet

343

made on

cuits

the poles for carrying secondary distribution
which are installed from time to time as the business

cir-

in-

runs through the business section and

the best residential section of the city.

Single-duct, terra cotta

from 6 to
Manholes are installed in every street in this section, and
in many cases two distribution boxes are placed between adjacent manholes. In the construction of the subway system some
difficulty was experienced by reason of the obstacles encountered.
It was necessary to shift abruptly from one side of the
street to the other, and a change of grade from 4 to 6 ft. was
conduit

is

used, the combination of ducts ranging

25.

not unusual.

The high-tension and low-tension
way system are rubber-covered and
ception of the single-conductor used

cables

used in the sub-

leaded, and with the exfor direct-current

motor

two-conductor, with the addition of a four-conductor
cable in the transmission line previously mentioned.
On the
more important streets both phases of alternating current are

work,

is

run and where the demand for motor service does not exist
one phase only is installed. Motors up to 5-hp in capacity are
connected to a single phase, while all others above this capacity
are connected to both phjises. In order not to affect the regula'tidn, lamps 'and rriotors are fed from separate transfonners.
The system is quite simple and flexible, much more so than
the ordinary four-wire, three-phase installation, and by the use
FIG.

9.

— MOTOR-GENERATOR

Where

creases.

the

demand

SET IN SUB-STATION.

for electricity

formers are used as distributing centers.
former losses are materially reduced.

The
wound

installation includes pole

is

By

large, large transthis

means

trans-

and subway type transformers

for three-wire, single-phase secondary potentials of 220-

transformers range from i to 15 kw
and from 10 to 40 kw for use in manholes.
The secondaries throughout the conduit system are protected
from transformer short-circuits by means of primary fuses
placed in water-tight fuse boxes in each manhole.
The entire
system, which has now been in operation about four years, was
designed and installed by the Western Electric Company, with

The

iio volts.

sizes of

for use on poles

whom was
The

associated

J.

G.

White

rate for residential lighting

& Company.
is

commercial lighting it varies from 5
and the rates for electricity supplied

9 cents per kw-hour for
to 9 cents per kw-hour,
;

to motors range from 2
At present the motor load approximates 300 kw.
The company has installed over 3,300 Nernst lamp glowers to
to 3 cents.

compete with gas arc lamps, and also with direct-current arc
lamps.

Two men

ing and

devote all of their time to installing, repairmaintaining the Nernst lamps. There are approxi-

mately 30,000 alternating-current incandescent lamps connected
company's circuit.
The company supplies about 65 electric signs, some of which
are connected on a flat rate, but none is put out on an installment basis. All lamps are renewed free of charge. The company does not at present employ any solicitors nor distribute
any printed matter, although at one time there were three solicitors devoting their time to increasing the use of electricity.
The company maintains a large electric sign outside its office on
Market Street near the Square. By the terms of the franchise
it is required to light 200 i6-cp lamps in city buildings free of
charge.
Some wiring is done and a $15,000 stock of electrical
The number of multiple arc lamps
supplies is kept on hand.
connected to the company's lines is about 300, divided almost
equally between Western Electric, Adams-Bagnall and Jandus
makes. Every man employed by the company, who is vitally
connected with the operation of the system, is furnished with
Mr. H. W. Hamblin is the manager of
free telephone service.
the company, to whom wc are indebted for the information
to the

FIG.

8.— SVtriTCHBOARD IN SUB-SMTION.

of 3,300 volts the copper economy is quite an important item
when taken into consideration with the copper cost for a 2,200volt system.
At various points in the subw-ay the high tension
by means of double-polc,
This enables certain sections of the
high tension cables to be cut out for the purpose of repair or
for the installation of transformers without in any way interfering with the service over the balance of the line. The overhead lines can also be cut off from the underground cables at
will.
This obviates the more familiar method of fuse installation on the poles.
distributing

water-proof

cable

oil

is

sectionalized

switches.

contained

in

this arlicle.

:
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Calculation

Dynamo

of

Sparking

Charac-

ductor of the

teristics.

N

I

L.

tion of any conductor

Kennedy.

the ordinary direct-current armature,

ture coil of

when

A''i

the brushe.s arc

commutation
during commutation

there no inductance in the coil undergoing

The

the rate of change of current in the coil

would be

and the

a constant quantity

ratio of the currents pass-

ing through the adjacent commutator segments

connected to

the coil would at any instant be equal to the ratio of the contact

between the bars and the brush spanning them.
in the coil undergoing commutation would then
vary according to Fig. i, where the rectangle represents the
brush face. The armature conductors, however, being placed
upon an iron core do possess inductance. This inductance
tends to retard any change in the current flowing through the
short-circuited coil.
The commutation diagram, therefore,
assumes the form of Fig. 2. The current density at the trailing
tip of the brush here becomes much greater than at the leading
tip.
The increased voltage drop due to this greater density of
current at the trailing brush tip will still produce sparkless
commutation, provided the product of current, inductance and
rate of change of current is not excessive. When this product
resistances

The current

1-

'

^ T~ ^

may

I,

2

AND

3.

— COMMUTATION

/,

*0

(5)

be imagined to be concentrated

in one conductor
and all the lines of force set up by the
current passing through it must surround this conductor. Their
path, therefore, will lie in the iron surrounding the slot, in the
non-magnetic medium in the upper half of the slot, and in the
air surrounding the ends of the teeth. Since by far the largest
reluctance in the path of these lines is where they pass through
the non-magnetic medium, or air-gap, the permeance of their
path will be appro.ximately the permeance of this air-gap. To

calculate this value

will be convenient to calculate separately

it

permeance of the path through the upper part of the slot,
and that between the ends of the teeth.
In calculating the permeance of the upper part of the slot the
length of the air-gap is obviously the width of the slot. The
the

area of the air-gap, in square inches, for a section of the slot

one inch long

axially,

since the flux

must

the center of the

is

all

slot.

numerically equal to one-half

depth,

its

surround the hypothetical conductor in
If d is the depth of the slot in inches

w

width, the permeance of the slot

its

is

2.54

.

The

2W

number of

up

lines set

ampere inch of conductor

in the slot per

will then be

d
1

ICurrrnt rylti
7 whn.. »<-;monl

.4

X

T

X

2.54

2
FIGS.

+

(2 U *a

d

.1

\

= Nd

in the center of the slot,

and

_.i.

surrounding one arma-

Here

does become e.xcessive, the condition of Fig. 3 results.

._.i..

total flux

therefore.

is,

volume of current which passes through any arma-

entire

ture slot

The

slot.

*

effected entirely by the resistance of the brush contact.

is

"embedded" porincreased by that due to the other con-

is

turns

exactly on the neutral point, commutation of the current

Were

7.

the total flux surrounding the

ductor in the same

By Carlton

XLIX, No.

undergoing commutation under the adjacent

coil

Hence

brush.

Vol.

Most

adjacent teeth.

i.6c(

w

(6)

w

through an armature

Fig. 4 represents a section

DIAGRAMS.

=

slot

and the

of the lines which pass from the ends of

the rate of change of current at the last instant sets up a
reactive voltage too great to be overcome by the voltage drop

•U

due to the contact resistance, and sparking ensues. Plainly, if
one can calculate this reactive voltage, he has a measure of

\

'^k.

the sparking characteristics of the armature.

The
in

it

any

reactive voltage of

is

varied harmonically

Kr

electric circuit

when

the current

is

=

T „

2

L

— 6-1.— h-.f-6—

(I)

/.

During the time in which the armature coil is undergoing
commutation, the current change is that corresponding to onehalf a complete cycle. If it is assumed that the width of the
brush is the width of one commutator bar, then

FIG. 4.

the teeth will
h \- a/2,

(2)

— SECTION

li

THROUGH ARMATURE SLOT AND TEETH.

within the- dotted semi-circle, whose radius is
at the end of a tooth of

lie

d X represents the width

an elementary

strip representing the path of

any

line of force,

a

when

C

is

the

number

of commutator segments and r the

2

average width

its

ber of revolutions per second.

The inductance of any

+-

num-

electric circuit

A^

=

(3)
/

X

-dx.

approximate

Its length will

is

be, nearly, a

L

will

loT

In order to calculate the inductance of an armature coil it
know the number of lines of force which

-\-

k (x

—

a/2),

when x

represents the variable

from the center of the slot. The permeance of the path from the end of one armature tooth to the
end of the adjoinin^; one, when the length of the armature in
distance of the

inches

is

/

will,

strip

therefore, be,

will be necessary to

Then, if U is
will be set up around it, per .imprrr.
of the length of one turn which is embedded in the iron core,
and U is the part of one turn not embedded in the core, and if

/b-\-a/i

that part

>

1

and *t are the number of lines set up per ampere-inch of U
and U, respectively, the total flux surroundinK one turn will be

=

/(/,

,

-f

U

,)

54<({b

+ a/2)dx

IT

(x- a/2)]

Perminnce
a/2

a -\yr b

2.S4/(2b-t-o)
(4)

But with a full chord winding and armature conductors
arranged in two layers, the top conductor of any coil imdergoing commutation occupies the same ilot as the b<>ti(im mn-

logc

(7)

2irb
this formula the lines set up from the end of the teeth
niiiprrrlurn .nnd per \nch lenRtli of armature slot will be

From
[ler

February
found

=

about 2.2 when a

to be

certain
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i6,

number of

and 2.7 when 3a
however, which

6,

lines will be set up,

=

A

b.

will seek

other paths than that from the end of one tooth to the next.

The total number set up which do not pass through the armature slot itself have been found by experiment to \x about 4,
instead of lying between 2.2 and 2.7.
Hence, if *, represent
the total

number of

armature

slot,

lines

No

simple method

i.6d

=

*.

up per ampere-turn per inch of

set

4

+

w

that

be

(9)

up by

much

the smallest part of the total
of inaccuracy here will not greatly

amount

flux that a certain

modify the

so

is

final result.

Therefore,

= 2NJ

*

L+~

I

once will pass through any one of the coils being commutated.
This is practically compensated for, however, by the fact that
just

The

net result

\

+

I1

I,

(10)

I

[h—)''^"-]
(II)

Combining equations (i), (2) and (11) the expression
becomes

for

reactive voltage

'3.3

=

Kr

2 T n

crN^'

I

-il^

+

I4

k

j

+

h

is

is

therefore not decreased in

a nearly constant reactive voltage
'

If,

as

accomplished

from under the

commutator bars covered.

of

is

The

with different

usually the case, the pitch of

one tooth less than a full chord winding, the
mutual inductance and hence the reactive voltage, will be
somewhat decreased if the brush covers only one segment.
This is because the top conductors of one coil will no longer
lie in the same slot as the bottom conductors of the coil being
commutated under the adjacent brush. If, however, the brush
covers several segments, as is usual, then the mutual inductance
is not very materially reduced by using a pitch one less than a
full

is

chord.

dynamo

in operation, however, it seldom happens
upon the exact neutral point. It is, therefore, necessary that an expression for the sparking point should
include the effects of field distortion, and allow for the initial
lead given the brushes.
In order to do this it will be necessary to calculate the voltage generated by the coils short-circuited during commutation, due to their cutting lines of force.
In any direct-current armature the voltage generated across
any small section of the commutator may be calculated, provided
the flux which is being cut at that instant by the coils connected to that section of the commutator, is known.
The

a

is

/

formula

is

of course:

I

=

L/

number

passes out

that the brushes are

Substituting in the equation for inductance, (3),

=

is

frequency

effective

proportion to the

When

L

the commutator bar

before

thicknesses of brush.

sufficient to use this value, since the flux set

the end connectors

time, and hence increases the total change of magnetic flux
surrounding the commutated coil.
Of course not all of the
hnes of force reversed by several coils being commutated at

the winding

*.
It will

same

brush.

available for calculating the lines set
up per ampere-inch of the end connectors. The average of a
is

covers one or more bars, since although the increasing of the
arc of brush contact decreases the frequency of commutation,
it also increases the number of coils being commutated
at the

the larger part of the reversal of the current

(8)

is

number of experiments

345

(12)

E

=

* Nr Pp
^

(i.t)

,

10'

This value

of course the effective voltage, provided the

is

commutated

reversal of current in the

follows a sine curve.

coil

actual curve followed at the last instant when near the
sparking point is probably quite different, and very difficult
to determine.
For data which are to be comparative, however,

The

it

assume a

sufficient to

is

sine curve, with the understanding

that the reactive voltage as calculated

reactive voltage, but that

N

and r are the total number of conductors on the
where
armature surface and the revolutions per second, respectively,
and * is the flux being cut. When the brushes are on the geo-

it

is

in reality not the actual

means

furnishes a convenient

for

determining the sparking characteristics of the armature.
Experiments have shown that with carbon brushes of average
quality set on the neutral point, the sparking point is reached

when

the current has such a value that the reactive e.m.f.

about ten

volts.

-

/

is

Therefore, at the sparking point.

(13)

.

6.3 f

»-

A^.'

(4

+~

1

I

/.

+

/^

/.

FIG.

I

metrical

neutral

5.

— MAGNETIC

point,

any

CIRCUIT OF DYNAMO.
voltage

generated

by the short-

must be caused by a flux entering a section of
the armature core which is f wide and midway between the
circuited coils

Tile factor m, which represents the number of circuits between which the current divides, is introduced to reduce the

The factor Pp, representing the number of pairs of poles when a two-circuit winding is
used, is necessary, since in a two-circuit winding the number

current output to current per circuit.

of coils in series and
the

number

are used

of pairs

commutated under one brush is equal to
of poles, when only two sets of brushes

when, however, as many

;

sets

of brushes are

pole pieces, / being the arc of brush contact.
lies

midway between

the poles,

Since this section

the flux set up will be solely

that due to the armature ampere-turns, and will be practically

independent of the main

field

strength.

The nufnber of con-

ductors concerned in setting up a flux in the region between

any two pole pieces

is

of course twice the total

number of con-

used

2N

as there are poles, the sparking will be considerably reduced.

The amount

of this reduction will depend upon the division of

current between the different sets of brushes, and this in turn

upon

differences

the

brushes.

When

Equation

(13)

in

quality,

pressure

a multiple-unit winding
is

approximately

is

true,

and
used,

wear of the

Pp

=

whether the

I.

brush

ducturs on the armature divided bv the

number of

poles, or

P
The number of complete turns on the rrmature is one-half the
number of conductors, or N/2. The current per circuit is the
total current output of the armature divided by the number of

:

;
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through which the current divides, or I/m. The
jiumber of ampere-turns per pair of poles, is therefore,

•circuits

mutated

this

flux

is

of the path followed by the lines set up by

permeance of

practically the

the air. In Fig.
armature surface

which

in degrees,

contact in degrees, qnd

,?

path through

their

required width of the

f represent the

let

5

coils.

The current

at sparking

is

7.

com-

here taken as that

value at which sparking becomes objectionable. The limit of
complete sparklessness is when the sum of the reactive and
distortion e.m.f. is about six volts.

2Pm
The permeance

XLIX, No.

imity of the pole pieces increases the inductance of the

total

KI

2NI

Vol.

will equal the arc of

brush

the arc between the pole pieces, in

The lines of force will in general follow a curved
path to the nearest pole piece of opposite polarity.
The
length of the path from the middle of the neutral space

•degrees.

A very interesting point is that the e.Kpression for Vi is not
dependent upon the ratio between the field and armature
ampere-turns.
Hence if the dynamo is designed to carry its
greatest load without moving the brushes from the geometrical
reluctance of the air-gap may be made as
rendered desirable by other considerations, without
regard to its effect upon the sparking point. In this case the
geometrical neutral point is the point of least sparking under

neutral point, the

small as

is

heavy loads, and sparking

not be reduced by moving the

will

brushes in either direction.

to the nearest pole piece

will be, roughly,

The area of

.

this

4
for a section of the armature core one inch long will
iThe number of lines
be about equal, numerically, to /

•path,

X

ampere-turn per inch length of core,

set up, per

then be

will

=

f
.4«-

X

2.

X

54

.

nS

number of segments, 99; number of slots, 33; number
per slot, 3; number of turns per coil, 5; total number

of conductors on the armature surface, 990; depth of slot, .75
in.; width of slot, .375 in.; gross length of armature iron, 4.5

4.if

=

be interesting to show the practical application of this

;

poles, 2;

of coils

-approximately

*

It will

formula to a concrete example. Following are the data of a
5-hp motor designed by the writer:
Horse-power, 5; volts, 240; speed, 1,000 r.p.m. number of

s

diameter of armature, 8 in. total length of one turn of
diameter of commutator, 6 in.
armature conductor, 32 in.
width of brush face, .5 in.; number of degrees covered by
brush, 9.5; space between pole pieces, 50°.
in.

;

;

;

This value is probably a trifle too small, since a number of
•experiments under working conditions have given an average

4.5/

/

i.6X.75\

r/

These experiments included a numbor of motors

of

6.3

X 59 X

I

6.7X25

I

I4-I

I9

+ 21

1
I

-and generators of from yi to 50 kw, both multipolar and bipolar,
and with the main field strengths varying from zero to a max-

The

smallest value observed

was

X

,

the largest

4-5

X 9 5 X 4-5 X 990" X
50

•$•

In general, increasing the main field strength from zero to the
the observed value of * by about ten per

/

•maximum decreased

10

=
.123

cent, due probably to the increased reluctance of the pole tips

+

=

X2X2X

flux,

if

flux

the

represents

/

per

inch

per

10'

36 amp.

.157

This corresponds very closely with the current

-caused by their saturation.

Having both the ampere-turns and

16.7

.

5

ampcrc-turn. the total

10'

5.2/

4-f

jmum.

2

ing point of this motor, as determined by

at

the spark-

test.

the length of the

.armature, will be

Preventive Resistances with Interlaced ArmaA-Sf

I

Nl

ture Windings.

Sm P
The

voltage generated by the short-circuited coils will be:

4.5// A'V/Pp

=

Fd

The most serious disadvantage accompanying ilie use of interlaced armature windings for the purpose of preventing sparking in alternating-current commutator motors, is due to the facf

.

S m P

X

10*

place at any brush when no current is
an outside circuit, when the c.m.f. generated under that brush is 10 volts, if the brush is near the
^geometrical neutral point. This is an average value, depending

Sparking

will

-passing through

t^ikc

it

to

upon the quality of the brush.

The complete formula

for the

armature current

at the

spark-

ing point, therefore, becomes

±

10
I

I

I

=
6.3 fr

A

LV
Iff

-where Vi

m

^v

f

JPp

4-SflN'rl'p

\(fSmP

represent* the voltage generated under the brush due

10 the Irad given it.
Thi» of course given the true current only when the brushes
If the brushes are
arc set nrar the geometrical neutral point.
since the proxincreined,
rxirssiMIcarl
vparkinu
ij
•given an

rllKVKNTIVI-:

KHSISTANCIS WITH

I

N

1

I

111.

Ml

II

\UMA11IUK WINDINGS.

from one wiiuliuK tn .nidlhcr as the brush
passes from one commutator segment to the next. The sparkmay
ing caused by interruption of the current in one winding
shortbe as great as that which would have resulted from the
that current js shifted

circuit

by the brush if a single armature winding had been
Messrs. Arnold and La Cour, in a patctil issued Jan-

cmplnyccl.

February

i6,

ELECTRICAL WORLD

1907.

uary

29, describe a method of minimizing tlie sparking by arranging tHree interlaced windings in the same armature slots
and interposing resistances between the commutator segments
to' which the individual windings are connected.
When the
method is applied to wave-wound armatures an electromotive
force, equal to that generated in each armature coil by the fluc•tuation in the field magnetism, is introduced in the circuit interconnecting the brushes of the same polarity, as indicated in
the wiring diagram.

Portable Wireless Outfits

U.

for

S.
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and the rest of the apparatus unpacked and set up and messages
forwarded in from 15 to 20 minutes from the time of starting.
Captain Mitchell, at Fort Myer, has made a record of five
minutes for the performance, but this short time presupposed
highly trained men, working together in unison and with no
hitches.

It is

evident that 60

ft.

of antennae pole

is

not sufficient

Signal

Corps.
By
men

the

IF their

C.

H. Claudv.

of the Signal Corps of the armies of '61-65 retain

work of their branch of the service,
wonder at the work that they did,
•with the tools that they had. The Signal Corps still wig-wags
and it still uses an army telegraph, but they are no longer the
mainstays of intercommunication. The latest development is a
interest

in the

they must sometimes

jjortable w-ireless telegraphy apparatus,

which has been perfected

and is now being sent out in the field and being actually used.
The apparatus, which is shown in Fig. I, weighs 320 lb.

It

FIG.

2.

— PORTABLE

WIRELESS OUTFIT.

waves over very high obstructions, in the way of
inountains or hills, and for this reason the erection of the apparatus on the top of a rise is indicated. But as the waves
apparently follow the ground, the added height of a hill, unless
very abrupt, does not materially add to the transmitting power
of the instrument except to remove obstructing elevations.
It may be thought that a wireless station operated by storagibattery is but limited in its scope, but it must not be forgotten
that the parties using such an outfit are likewise limited in
to raise the

V»?*?yw

FIG.
is
It

I.

— FIELD

WIRKir-S SIT; JniNiiD

\

,

,

i\

CENTER.

FIG. 3.

a load lor a mule, but can be taken apart and carried by hand.
is

used

compact and designed
is

a

to stand

hard usage.

The system

modification of several, but the detector, which

is

one with which Fcssenden's name has been
frctiucntly associated, the acid cup and platinum wire drawn

generally provided,

is

The system

uses two small cells of storage battery, capable

enough to be read by a
from 15 to 25 miles, and by a large station,
such as the one at Cape Henry, at least 120 miles. The battery
has a capacity of ten hours of actual sending, and can then be
sister

forth an impulse powerful

station

at

replaced by others or recharged.
The antennae arc supported by a 60-ft. pole, built up of sixfoot sections, the copper wires fastened on the sides of the pole

ioining as the pole

is

fitted together.

This pole can be erected

PLANT) WEIGHT 3OO

LBS.

It is proposed to furmsli each division
with at least three and probably si.x sets of the wireless apparatus and to have one portable generator and 2-hp
gasoline engine with each division.
This piece of apparatus,
although extraordinarily light for its capacity weighing but

their radius of action.
in the field

—

over 300 lb., is yet entirely too bulky for mule back and
must be conveyed by wagon. But a division cannot move without supply trains and wagons consequently wherever the divi
sion can go the generator can go also.
Now, a brigade is detached and sent on flying duty somewhere, with two or three
The mules carry the wireless set and perhaps
days' rations.
an extra set of batteries. By the time the rations are exhausted
the batteries have run out, then it is necessary to recharge, but
it is also necessary for the men to meet a supply train, and that
solves the problem of the recharging, for where the supply train
little

in silver.

of giving

— P0RT.\BLE 2-HP GENERATING

;
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is

there

is

the division headquarters, and the gasoline generator

Vol.

so that the possibility of such occurrence

is

XLIX, No.

7.

very remote.

A

in

machine that can properly be designated as an alternatingcurrent rectifier was described in our issue for January 12, 1907.
As noted at that time, the rectifier operates to best advantage
when used on electric locomotives for supplying to the motors

effective range of

pulsating direct current at variable voltage.

can be kept going at headquarters
all the time, generating power for messages when not actually
engaged in charging batteries. It is easily seen that this keeping
outfit.

This

unit, of course,

touch with headquarters by wireless' enormously increases the
any detached force from a squad to a division
and enables them, by reason of their not having to lay a telegraph wire, or keep in touch with dispatches, to utilize more

A

third type of converter,

and one for which many claims are

time and attain a greater effective range.
So far there have been six sets issued and one is now being
made to pack in a trunk, even lighter than those already issued.
It will be sent to the Signal Corps school at Fort Leavenworth,
Kan. These wireless sets have all been constructed under the

from plans made by the Signal Office at Washwork and the laboratory practice being
under the direction of Major Russel, of that office.
The acid wire detector is not the only one used, mica having
been tried as well as the several other devices which have re-

direction of and

ington, the experimental

cently been brought out. The acid detector, however, although
it must be filled, a wire inserted, adjusted and then emptied

and cleaned, whenever the station is set up and taken down, is
so reliable and so accurate that its use seems to be most in favor.

FIG.

I.

— DI-iVGRAM

OF CONNECTIONS OF MOTOR-CONVERTER.

in connection with its advantageous characteristics when
used to deliver constant potential direct current when the supply
high-frequency, high-voltage alternating current, was deis
This machine has
scribed in our issue for October 21, 1905.
been introduced on a large scale for electric railway work in

made

Great Britain, where

it

is

stated that there are

now more

than

four times as great capacity in use for 50-cycle current as there
are rotary converters, although the latter have been available
It seems desirable, therefore,
for at least four times as long.
to

discuss at

As was
verter,

some length

the properties of the

machine that

rapid introduction during the past two years.
stated in the issue referred to above, the cascade con-

have led to

its

or the "motor converter," as

it

is

called

in

England,

two machine structures whose revolving parts are
mounted on the same shaft. The input macliinc resembles in
consists of

FIG.

The

4.

—

riJKT.\l!l.t

SWITCIinO.VRn.

way regard

Signal Office does not in any

as perfected

and

is

at

work now

in

the apparatus

making improvements, deAt
lighten the apparatus.

signed at once to simplify and to
it can be operated by any

one with an elementary
knowledge of the work, providing he adheres strictly to instructions, but the idea is not so much to make the machine
fool-proof as it is to provide for its continued reliability under
present

stress of

With every

work, travel and rough handling.

ment would naturally be

detailed

men

instru-

trained in the handling

Further experiments arc looked forward to
be made in the field in the near future
will doubtless furnish mucli material for change and improvement.

of the apparatus.
v;ilh interest,

and

tests to

Motor-Converters.
Many allempis have been made within recent years to devise
a satisfactory substitute for the rotary converter as a means of
obtaining direct current when only alternating current is available.
The motor-gcnrralor furnishes an excellent device, but
rotary conis both more expensive and less efficient than the
verter.

Our

issue for

December

2.3,

tion of a "permutator" in which the

lf//>.

contained a descrip-

armature

is

stationary and

brushes revolve synchronously, the revolving magnetism
being produced by stationary polyphase windings that arc inductively related to the »latif)nary armature winding of the perthe

This Rougc-Fagct machine exhibits the desirable charmass of rotating material, and
Moreover, the machine
lynclironized.
rapidly
he
therefore can
would neither experience nor produce any injurious effect if it
were to fall out of step; its synchronizing power is enormous,

mutator.

acteristics of possessing a small

FIG. 2.

— INDUCTION

MOTOR PRIMARY.

every respect an induction motor with a coil-wound (rotor)
secondary; the output machine is exactly similar to a rotary
converter, and it receives its current from the secnndary winding of the input induction motor at a frequency much reduced

from that impressed upon the primary winding.
For simplicity in explanation it may be assumed that the
motor and the converter have the same number of poles Thus

,

February
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the induction motor rotates at a speed corresponding to half
frequency; half of the electrical power supplied to the induction

motor will be converted into mechanical power and transmitted
by means of the shaft to the converter, while the other half is
transferred to the secondary (rotor) windings and thereby to
the converter armature in the form of electrical power. Thus
the induction motor operates half as motor and half as trans-

from

Yi io Yi oi the
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normal current and depends upon the mag-

netizing current of the induction motor.

The advantages
are particularly

of the motor converter for single-phase service
marked because the synchronizing force of a

single-phase set

is practically as powerful as it is in a polyphase
converter, this being due to the fact that the rotor of a singlephase converter is also wound with 12 phases. Furthermore,

the

difference between the efficiency of a single-phase

and a
than the corresponding difference in the case of rotiries of motor-generators. It is claimed
that in comparison with a motor-generator the motor-converter
is more economical in first cost and 2H per cent more efficient
polj'phase

motor converter

is

less

in operation.
In comparison with a rotary converter and the
necessary bank of transformers, the motor-converter is about
equally as expensive in first cost and has an efficiency i per
FIG.

3.

— ROTOR

former, while the converter operates half as direct-current generator and half as rotary converter.

The

rating of the induction motor is theoretically half as large
would be if it were to convert the whole of the electrical
power into mechanical power, because its rating depends on the
speed of the rotating field and not on that of the rotor. The

as

The motor-converter is
claimed to be better than the rotary converter for frequencies
above 40 cycles on account of the improved commutation at the
low frequency used in the direct-current portion of the machine.
For lower frequencies, such as from 20 to 30 cycles, the rotary
cent less than the rotary equipment.

WINDINGS.

it

converter runs at a speed corresponding to half the primary
frequency, which is more advantageous with regard to commu-

Consequently

tation.

design offers less difficulty than would

its

same output and primary frequency.
of the induction motor is generally

a rotary converter for the

The secondary winding

also the alternating-current end

arranged for 12 phases, as

is

of the rotor to which

directly connected.

it

is

the motor converter from the high-tension

In starting up

the primary
winding is connected directly to the high-potential leads. Three
taps on the secondary winding, corresponding to three phases.
are brought out to slip rings by means of which an external
resistance is inserted in this circuit during the starting period.

The

external resistance

is

side,

gradually decreased as the speed of

the machine increases. The machine thus starts up as an ordinary polyphase induction motor. Since the secondary windings
of the induction motor are connected to points on the converter
armature winding, the field of the converter is built up as
FIG. 5.

— MOTOR-CONVERTERS IN

SUB-STATION OF GREAT WESTERN
RAILWAY.

is evidently preferable.
For all frequencies, however,
motor-converter possesses several characteristics which
render it desirable even in comparison with rotary converters.
Thus the motor-converter affords much better control of the

converter
the

voltage of the

current

delivered

and

it

requires

less

skilled

attention.

The motor-converters shown in the accompanying illustrations
were manufactured by Bruce, Peebles & Co., Limited. London,
under the Peebles, Bragstad-La Cour patents.

New

Telephone

Patents.

SWITCHBOARD CIRCUITS.
Modifications of the various two-wire systems are being pat-

ented with great frequency.

FIG.

4.

though

it

Fig.

I

in

— FIELD

were

FRAME OF MOTOR-CONVERTER SHOWING
COM MUTATING POLES.

a direct-current generator.

serves to indicate

chronously.

It

is

when

a

The voltmeter shown

machine

is

running syn-

stated that the synchronizing of a converter

so simple that no special

skill whatever is required for its
converter dropping into synchronism automatically a few seconds after the synchronizing notch of the
rheostat has been reached. The current taken at starting varies
is

performance,

the

The

latest is a modification

of the

Kellogg system by W. W. Dean, by which the cut-off relay
severs but one side of; the line.
To accomplish this one side
of the line is carried permanently to both the jack and line
relay, the signal being controlled by cutting the lamp circait,
A trunk circuit for use with two-wire systems forms the
subject of a patent granted to H. M. Post, of Chicago, which is
This circuit provides
also assigned to the Kellogg Company.
the usual signals for calling, supervision, guard and disconnect.
A magneto system convertible to common battery has been
patented by A. H. Weiss, of Evanston, 111. The magneto currents become effective upon relays which lock until released by
the proper subsequent operation. The plugging in, in response
to a line signal, unlocks and restores the line relay, while the
throwing of the listening keys unlock the clearing relay.
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H. G. Webster, of Chicago, has obtained a patent for a twowire circuit system for switchboards, in which the relative resistance of the line, supervisory and cut-off relays entirely determine the action. Normally the cut-off relay of low resistance and the line relay or signal of high resistance, in series
with battery are legged off the two sides of the line. The
relative resistances are such that when the line is closed the
current flowing through the relays in series actuates the line
relay, but fails at the cut-off relay.
plug being inserted at

A

the jack, the low-resistance supervisory relay

is placed in shunt
with the line relay, whereupon the cut-off relay gets enough
current to operate and cut off the line relay at its contacts.

CALLING DEVICE FOR COMPOSITE SETS.

With composite

sets it has been found quite impossible to
ring by the coils except by the use of an auxiliary relay sensitive
to high-frequency vibrating current.
Fig. i shows a device

XLIX, No.

Vol.

W. Shoemaker,

7.

Cal., has provided a call'
This is in the nature of ai
simplified type telegraph machine which may be made to print
a record of the calling number.
At times, where with local battery transmission the receiver
is left off the hook for considerable times, the battery becomes
wasted. Because of this F. Edwards, of Jeft'erson, Iowa, hasprovided an auxiliary switch in the form of a locking key.
This key when depressed closes the battery, and it locks if thehook switch is up. When, however, the hook is depressed, thekey releases.
Carl G. F. Holmgren and A. E. Brahm, of Stockholm, have
jointly patented a hand microphone designed with special refThe moutherence to protecting the transmitter diaphragm.
piece is closed over except for some narrow slits about its
edge. These are through the side wall of the mouthpiece, and'

R.

of Pasadena,

recorder for telephone

stations.

are protected by a projecting flange.
INTERC0.M11U.\"IC.\TING SYSTEM.

A. K. Andriano has patented an intercommunicating systenii
which the connections are secret. Each station has a commutator switch. When desiring a party the switch is set correspondingly and the station rung. The called station then exin

plores for the calling by turning his switch dial.

correct position

No

tions occurs.

When

the

reached a brief ring of the bells of both staone can listen in except the two stations de-

is

siring connection.

SWITCH HOOK.

Of

late great ingenuity has been evident in the design of the

small parts going to
is

the result

make up telephone

This, of course,

sets.

of the keen competition between various

first

the

—

Mill

FIG.

I.

I

receiving

particular

has

attention

been

the

switch

J,

i-i|i|i|iH

— ADAMS-RANDALL

parts

man-

Among

ufacturers, and secondly, the increasing rate of output.

CALLING SYSTEM.

invented by C. Adams-Randall for generating suitable vibrating
current.

The

action

self-evident,

is

being exactly that of a

buzzer, with an extension vibrator.

LISTENING APPARATUS FOR TELEPHONE.

W. W.

Grigsby, of Lawton, La., has invented a listening device for supervising operators.
The sets are connected to the

terminals of a contact dial, while the listening circuit
nected to the rotating

arm

The arm

trailing these.

is

is

advanced

by an electromagnetic device which is controlled from the listening station.
By this means the listener may observe upon any
circuit.

NEW

2.

FIG.

— MANSON

SWITc

HOOK.

II

con-

APPARATUS.

Calling circuit keys for some gears have been nuuk- up in
strips with removable bullons, the strips being of hard rubber.

There arc now numerous designs of this formed up of
and yet having the usual appearance of llic eld
The accompanying illustration shows the latest
cast hook.
effort in this direction, recently patented by R. H. Manson, of
The cut
F.lyria, Ohio, and assigned to the Dean Company.
shows perfectly Imw (lie hook is made up to form a rigid lever.

hook.

sheet metal

A

key of this type modernized by being built up on a metal
frame with rubber facing, forms the subject of a patent granted
to W. Kai^ling, "f Chicago, and assigned by him to the Stroni-

Letter to the Editors.

b«rg-Car|jon Company.
G.

W.
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and jack.

'I

he

Mason, Texas, has devised a combined
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and up-to-dateness which will enable him to keep the business
on a basis of successful competition w'ith similar enterprises.
The central station manager should be a man w'ho not only
understands in a thorough manner the operation of the machinery installed in his plant, but one who is in a position to
take a broad view of his business, one who is ready to develop
the business along any avenue or in any direction which promises success.
He must be familiar with up-to-date methods. He
must be ready to adopt up-to-date appliances and at the same

pliances which in his business he installs upon the premises

time be in a position to inspire confidence in his customers. He
must also be a man of good address and be sufficiently familiar
with the details of his business to explain the various ap-

of the central stations as they are operated to-day.

of

his customers.
I am convinced that the technical graduate, because of hisbroad training, is especially adapted to fill such a position: It
goes without saying that the average central station must beprepared to increase the salary of its superintendent if it expects to command this sort of talent, but it seems to me to require but little argument to convince one that such additionaf
outlay would be spent to the best possible advantage in many

Iowa St.^te College,
Ames, lozi'a.

L. B. Spinxey.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.

sidered

—

Invention of Dynamo Machine. A letter by Mueller, formerly machinist of Siemens & Halske, with respect to the invention

by Werner Siemens of the self-exciting dynamo
Elek. Zeit., January 24.

in

Sep-

tember, 1866.

Lamps and Lighting.
Neiu Incandescent Lamps. An account of a continuation of

—

the discussion of Swinburne's paper recently abstracted in the

Fleming said that to arrive at the value of new lamps
necessary to compare the new with the old, otherwise it

Digest.
it

is

is

difficult to

say

how

far the

new

others from observations in the

=

V

rent,

volts,

IV

«

=

watts)

:

Osmium Lamp.
Cp
Cp
Cp

V6..5

«

\\2.n
Resist. « C»-°"
rt,

In this connec-

Upson and
Pender Laboratory (C := cur-

Table i.
Tantalum I.amp.
» C«=2
Cp

Carbon Lamp.
oc
c='»

Cp
Cp

are useful.

following figures have been obtained by

tion the

Cp

,

Hence

Resist.

«

C-|-»-»

« C«»=
yi.'^e.
oc
« W=»2

Resist. oc

C-(-°»»

appears that a positive resistance-temperature coefficient is of importance in keeping the voltage exponent low,
and the effect of variations of pressure is then less noticeable.
it

Another advantage of the metallic filament is that the Edison
eflfect is diminished.
This discharge is one of flie difficulties in
the making of high-voltage carbon lamps.
On the other hand
with the metallic filament lamp there is the difficulty of
taining small candle-power. The 8-cp, 200-volt lamp i^
tinctly precious possession," and the running of tv
lamps in series is by no means an equivalent. F
to the paralyzing effect on the eye of the int'
very high temperature glowers
globes, which cut the efficiency

it

is

down

necess'
to

the advantage of the higher candle-power

of using a lamp, head-down, will not

There

lamps.

is

a great deal of
Table

Lamps.

New

tantalum (run 48 hours)

Old tantalum (run 1,012 hours'
New "Osmi" (run 48 hours).
Old "Osmi" (run 1,012 hou'
Morris had obtained rcsu

Lamps.
Carbon,

ordinary ....
Tanialtim, 27-cp. iio-v
25 cp, 5S-v.
Zircon, 3i-cp. 110-v.

Osmium.

,

Wolfram,

35-cp, lie
(28107
[ 28-c.p.,

Osram
10

l 44- cp.

lamp

in this

ii

zontal positioi

!c

a"^

it

most important

voltage and low cp

;

to

have lamps suitable for both high

for this reason carbon

really the

is

most

—

lamp filaments. Munro has obtained very
good results with osmium lamps of which 2,000 are in use in his
district.
For street lighting he places them on the trolley polesand in spite of their vibration and of the ordinary variation in
supply these osmium lamps have an average life of over a thousand hours. A great number of his So-cp lamps average from
suitable element for

800 to 1,200 hours and at the time the effective cp is within 10
or 15 per cent of the cp at which they started. Mackinney gave
the results of life tests made at the Central Technical College,

which are reproduced in Table 2
Fig. I shows the variation of the current and voltage imThe current first
mediately after starting a tantalum lamp.
rises to a maximum and then gradually decreases to its final
This curve was taken with an oscillograph, a lio-volt,
value.
In his reply Swinburne said
2i-cp tantalum lamp being used.
regarding the tantalum lamp that the difficulties with alternating
His remarks on
current are apparently due to crystallization.
1

this point are

in

London

more

fully gii'»n

Elcc. Tii"

•"

-

'

-.-.^t.

—

—

——

—
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with the efficiency of a producer plant and gives the results of
some tests. The paper concludes with particulars of faults
likely to occur in practice, more particularly with suction gas
plant

—

—Lond.

EUc, January

25.

XLIX, No.

Vol.

Thwaite-Cawley system of "proportional adhesion"
scribed.
Lond. Elec. Rev., January 25.

7.

finally de-

is

—

—

Single-Phase Traction. A fully illustrated article on the
locomotives on the Seebach-Wettingen line installed by the Oerlikon Company. The wiring and the methods
single-phase

Electrically-Operated Sinking Plant.

—An

illustrated descrip-

and the

some

tion of the electrically-operated sinking plant recently installed

of regulation are described

Wilhelmina Pit of the Dutch State Mining Department, near
Haarlem. In sinking the shaft by the refrigeration process, it
was anticipated that water would be met with, and that sinking
pumps would have to be kept in readiness. High-pressure centrifugal pumps, directly coupled to three-phase motors were
adopted for this purpose. Three-phase currents at 2,000 volts
are used for power purposes. Lond. Elec. Rev., January 25.

given together with notes on the construction of the locomotives
and of the transmission line. Elek. Zeit., January 24.

at

—

British

Power Companies. — Statistical

ment of 14 large electric power companies in
maps of the areas served. Supplement to
ary 25.
Switzerland.
draulic

—Bignani. —An

power developments

illustrated article

on recent hy-

in Switzerland referring especially

to hydro-electric developments in
sier's

on the equipGreat Britain with
Lond. Elec, Janu-

tables

Canton of Vaud.

the

Cas-

Mag., February.

—

—

Coal. Abbott. An illustrated paper on some characteristics
of coal as affecting the performance of steam boilers. The au-

NumerMines and Minerals,

thor discusses the effects of various sizes on efficiency.

ous useful tables and diagrams are given.
February.

Traction.

High-Voltage Railway Insulators.
lator for railway work.

as in general,
is,

therefore,

The

insulated

note on the

new

insu-

In this insulator the outer cover (for

made of insulating material, and not,
of metal. The protection against surface leakage
much greater than the usual tramway insulators.

protection against rain)

bolt

is

—The

first

of

Vehicles.

tests are

— H.\rt

and

part of an illustrated paper read before

(British) Society of Motor Omnibus Engineers.
The internal-combustion engine is wanting in elasticity and, in order

the

it may be satisfactorily adopted,
some sort of variable
speed-changing device is necessary. The system usually employed in petrol-electric systems is that of a dynamo, coupled
direct to the engine, which furnishes current for an electric
motor, coupled mechanically to the road wheels, the vehicle
being actually an electric car with the engine and dynamo supplying the electric power in place of the ordinary battery of
Petrol-electric cars possess
accumulators usually employed.
the inherent advantages of not being restricted to a given radius

that

of action, of requiring no recharging, as in the purely electric
systems, and of being able to run the same distance as an ordi-

nary petrol and geared car. Of the existing direct-current systems the following are described in the present installment:
Dowsing, Germain, Fischer, Hart-Durtnall, Astle-Wallis, Stevens and Cerolan.— Lond. Elec. Times, January 24.
Electric

—A

Road

Petrol-Electric Transmission for

DuRTNALL.^

results

classified

—

—

Automobiles. de Valbreuze. A long illustrated
review of different systems of electric automobiles.

L'Eclairage Elec, January

26.

is

fixed

into

the

cover mentioned above,

over which a metal cap acting as the support is pressed on; between this metal cover and the head of the bolt an insulating
"^"-" f's not exceeding 15,000 volts two of
Hisc is '^
"
-inle-arm about 5 ft. apart.
••'e middle of which
'-'.
This ar-ce

of

Installations,

Systems and Appliances.

—

Atmospheric Discharges. The report,
signed by Benischke, of the Committee of the Berlin Electrical
Society on the protection of electric installations against atPlans with a series of questions were
mospheric discharges.
sent out to transmission lines in Germany and a total of 204 anIt seems that
.'iwers were received during the last two years.
the number of accidents has decreased on account of better
Protection

.4gainst

protection although

it

is

evident that an absolutely reliable proIn some

tection against atmospheric discharges docs not exist.

cases an accident happened to the line, although the lightning
Some notes are given on imi-ester did act simultaneously.

-ents obtained by

means

lightning arresters.

Current Service.
'ield

of induction coils in combination

Elek. Zeit., January 24.

— Knowlton. — An article discuss-

of usefulness of alternating-current service

'ercnce to the use of the single-phase electric
considers that the present alternating-cur-

n or sparsely settled districts.— CaMiVr'j

'ng and Conduits.

Bolton.
>eir

— The

British Engincer-

report issued a short time

wire as that which will not
out fracture. But if elongaurc the percentage depends
'..

Further, the test pieces
8 to 10

cry

in.

long, and, the

small, there

is littl<t

urcinents arc obtaiiicd,

navoidable sources of

hey should

be, since

figures are obtained

The

ect in length.

copper,

viz.,

hc claslirity.
inncaling.
•

to

some

to

in-

The

and the
rxli'Ml

e diameter th.in
•ur»c,

smaller

in

.

—

1

Febrlaky

i6.

—

proportion to surfaC'^.
If, therefore, all sizes of copper wire
were prepared with the same proportion-; amount of Ijard-draw-

would

ing, their properties

ever, the difference

—

—

-
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still be different.
In practice, howmagnified to a slight extent by economic

is

For instance, supposing a wire 1/16 in. in diameter to
be drawn from a rolled rod H in. in diameter, it would be necessary to draw a ^-in. trolley wire from a rod il^-'m. in diameter in order to give it the same proportional reduction of
area.
Naturally to do this would require the employment of
very heavy drawing machin-.-ry, and the cost of the process
would be very considerable. It is customary, therefore, to draw
each size of wire to such an extent as shall give ample strength
for the purpose for which it is to be employed, without increasing the cost of the thicker sizes to an extent which would
not be warranted by the slight increase of strength obtained.
reasons.

In Fig. 2 are given the curves of seven different sizes of
M
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BIHAKINC LOAD

— CURVES

IN

TONS PER

SO. IM.

OF STRENGTH VARIATIONS.

s-p \

ing their supplies, and

it

is

suggested that of these the figures

for tensile stress alone be taken for testing purposes, coupled

with the Post Office wrapping test described above, and, if dewith the approximate elongations. Lond. Elec. Rev.. January 25.

/

—

sired,

yi

/

Electro-chemistry and Batteries.

—

//

Fusion and Firing of Ri'fruclory Matcrials.^HvTtOfi.
paper on electric heating and its application to the fusing and
firing of refractory materials.
The author first describes laboratory and experimental furnaces for the investigation of various
problems important for the pottery trade, and then deals with
industrial electrical furnace processes for

/////yl_

artificial

making corborundum,
and silicate glass,

graphite, fused alumina, magnesia

with special reference to the manufacture of crucibles, bricks,
from these materials. Transactions of the English Ceramic Society, Vol. 5, Part 2.

/////

#/

etc.,

w

Electrolytic Caustic

and Chlorine Plant.

— Crocker.-— An

of a large paper company, the
k

1

FIG. 2.

— CURVES

KR

1

%

ald.

eel! used being
Electrochem. and Met. Ind., February.

CCNT.

OF SIZES OF WIRE.

Aluminum Anode.

which are fairly typical of the whole range of sizes in use. A
glance at this diagram gives a fair idea of the gradual alteration
in the behavior of wires under tensile stress between the limits
of size used for overhead work.

be seen that while at
No. 14 S.^^'.G. (.080 in. diameter) an ultimate strength of 30
tons per square inch is reached, that of No. 7/0 S.W.G. (.5 in.
It will

only 22.4 tons, the elongation at fracture rising
on the first named to 3 per cent on

is

2.2 per cent in 10 in.

latter.

The

elastic

fairly constant ratio.

limit

The

follows

the

drawn and

soft copper

pear that

a short definition of the former

if

wire

breaking stress in
between hard-

essential difference
is

in elasticity,

and it would apwanted in order

it

wire, of which the elastic limit under tensile stress

shows graphically
the strength through the whole ranges of

the latter are necessarily empirical.
the
sizes

variation
of

wires

in

Fig. 3

employed, the ordinates

representing sectional

optical study of the

thin

electrolysis

—

—

Calcium Cyanamide. Carlson. Instead of making calcium
cyanamide from carbide and nitrogen, he mixes the carbide with
calcium fluoride.

Chem.

Zeit.,

December

19.

Measurements and Instruments.
Light Standards. — Paterson. — The first part of a paper
Units,

before the (British)

Institution of Electrical Engineers

vestigations

out

Laboratory.
standards

is

can be best described as copper
is not less
than 60 per cent (or 70 per cent) of the breaking load. For the
purpose of a specification the breaking stress affords a more
convenient basis than elongation. The author recommends the
specification by the English Post OflSce for overhead line wires,
viz., "that all wire shall stand wrapping in six turns round its
own diameter, unwrapping and wrapping again in the same direction without fracture." This specification should be coupled
with the requirement of sufficient tensile strength. Figures for
to point out this distinction,

—

— Corbino. — An

on an aluminum anode. Its thickto vary between 0.000013 and 0.00003 centimeter.
Lond. Elec, January 25.

formed by
ness was found
film

a

illus-

common salt
that of McDon-

trated description of a plant for electrolysis of

'
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(British)

National

in-

Physical

gives a comparison of the three flame

first

— Harcourts

at

read

on

lo-cp pentane standard, the

German Hef-

ner candle, and the French Carcel standards and discusses at
length the influence of atmospheric conditions, especially the
effect of the

amount of carbon dioxide, of the amount of water

vapor, of the proportion of nitrogen and oxygen in the air and
of the barometric pressure.

After a description of the three
standard lamps he summarizes the results of the comparison of
tlie three lamps made simultaneously in England, Germany and
France.

They

are given in the following table
Pentane.

National Physical Laboratory
Rcichsanstalt
I.aboratoire Ccntrale
Laboratoire d'Essais

i
i
i
t

Hefner.

Carcel.

0.914
0.917

0.98a

°'9^S
0.928

0.991

i.ooo
0.996

In criticising the three lamps as standards of light the con-

is not comparable
with that of either the Hefner or pentane lamps, its variations
from the mean being as much as
or
3 per cent. The reason
for this can only be attributed to the difficulty in reproducing
the same conditions of capillarity in the wicks used. The Hefner

stance of the Carcel lamp from day to day

—

+

lamp

is

much

simpler in general construction, smaller and

more

manufacture and to
adjust to standard dimensions than the Harcourt pentane lamp.
On the other hand the pentane lamp has a whiter light than the
Hefner unit and the fact that its candle-power is eleven times
that of the Hefner candle makes it of the same order of magnitude as the ordinary lamps which are tested against it. These
two factors, coupled with the greater ease of adjustment when
making observations with the pentane lamp, greatly outweigh,
easily

set

up and should be simpler

in the author's opinion, the

cated

construction

to

disadvantage of the more compli-

and the larger correction that has to be

The author

applied for changes in barometric pressure.

then

gives the results of tests of large-bulb, low-voltage Fleming
Ediswan incandescent lamps. Ten of them designed for use
as laboratory standards were tested for periods varying from
400 to 600 hours. The curves of two typical lamps are given
in Fig. 4. The consumption of these lamps is initially about 4.5

—

—
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is to select a lamp with as small and as regular a
drop as possible, and rely on restandardization after about 20
hours' running. It should not be necessary to run a standard
under ordinary conditions for longer than 45 minutes per week

in all.
In this case restandardization would only be required
every six months. Lond. Elec, January 25.

—

Thermometers and Pyrometers.

— Whipple. — An

fore the Syracuse Chemical Society

^
•"—'
.

t(B

MO

—

yn 4ca
Hours AuM

X7

—

s

t-TS -

)oe

MO

n

meters, especially expansion thermometers, thermo-electric ther-

mometers,

electric resistance

thermometers, radiation and optical

tliermometers, calorimetric thermometers and fusion thermom-

Various industrial applications, for instance, in the heat
treatment of steel are discussed. Iron Age, February 7.
eters.

—

—

Method of Pirani. Silva. A mathematical note in which the
author remarks that calculations on the method of Pirani generally suppose that the self-induction of the galvanometer is
negligible compared with that of the induction coil employed.
While this is a simplification of analysis, a doubt remains
whether it does not involve an error.
The present author
shows mathematically that the formula of Pirani is always independent of the self-induction of the
L'Eclairage Elcc, January

e.m.f's in the three phases

.

,

_

;*^i \rv.

n„:

?

***

"^

^^
Hcun ItHH.
Lamp 1& _

January

Elec.,

watts per candle, and 4.3 watts after 500 hours. When compared with the life curves of ordinary lamps it is remarkable
over what a long period the initial rise in candle-power lasts.
This is especially evident from "lamp 11," where there is no
sign after 600 hours of any diminution in the rapid rate at which
the candle-power is rising. Lamp 15 has the best curve. The
first point which is evident from an inspection of all curves
determined by the author is that the performance of filaments
specially prepared for constancy cannot be predicted with certainty.
lamp is to be used as a photometric standard of
the first grade its history for 100 to 200 hours should be known,
and its life curve should be closely watched in order to ascertain
H the only
the point at which it is beginning to flatten out.
photometric standards required were of the low-voltage type the
problem might be considered as solved. . A properly-aged specially-prepared low-voltage filament, if burnt for, say, 10 min-

Ha

utes a day for five days in the week, should last two or three
years without changing by half of I per cent in candle-power,
provided that no excess voltage is applied. Where, however, the
only source of supply is a high-voltage variable circuit, it is
essential that the standard and the test lamp shall be run in
parallel, so that the effect of voltage variations may be reduced

This entails cither the use of a low-voltage lamp

with a fixed resistance in scries or a high-voltage lamp of reasonable constancy. The method of putting n resistance in series
with a low-voltage lamp and running on a high-voltage circuit
The reis not so Mtiifaclory as it might appear at first sight.
sistance must dissipat': some (to walls and must keep constant
to 0.1 per cent if the candle-power is to be correct to 0.5 per
it

is

H, further, the voltage variations on the

circuit are great,

essential that ihr lemprr.Tltirc rocfTicicnt of the resistance

shall be the

same

as that of the lamp.

Iligh-voltage lamps whiih

remain constant for a considerable time would be desirable, but
they cannot yet be produced with certainty. By trying a number
of special lamps some may be found which are in every way as
good as low-voltage standards but at present the only alterna;

Aron

not so since in the same
the sum of the

moment
is

not necessarily so.

—

—

-C.^N'DLE-POWER CURVES.

cent

— ORLiCH.^For

are claimed to be exact.

This

—

c

minimum.

zero.

is

Systems.

three-phase system

uary 24.
Theory. Fournier d'.'Vlbe. A Faraday Society
Electron
paper on the application of the electron theory to electrolysis.
The author discusses th*e actual constitution of a single ion and
thinks that the future development of the theory will lie in
the direction of statistical analysis or kinetic principles. Lond.

?;

to a

ballistic galvanora.eter.

26.

Since these formulas are often used in the design of meters the
present author gives the corrected formulas. Elek. Zeit., Jan-

Laijji 11.

—

address be-

on different types of pyro-

Measuring Power in Three-Phase
power in a four-wire,
and Stern have givfen formulas which
The present author fhows that this is
the supposition is made that at any

~

7

tive to this

calculating the
«»-tr

—

XLIX, No.

Vol.

18.

Telegraphy, Telephony and Signals.
Submarine Signalling by Means of Sound.
ticle

describing

the

cicvclopment

means of sound, and the
system

at Liverpool.

latest

The method

of

— An

illustrated ar-

submarine signalling by

successful

application

of the

consists essentially of a bell

as a transmitter and a tank containing a solution and a microphone as receiver. Ihe great advantage of the system is that

by having a receiver on both bows of a ship the direction of a
warning can be determined, and a course steered in foggy
weather niuch more accurately than by sounds transmitted by
Lond. Elec, January 25.
the atmosphere.
Telephone Lines in Snoiv. Bare telephone wires, if laid on
ice-covered ground, will work quite well without any further
insulation.
The effect has often been tried of removing the
wires from the poles at the first approach of snow and placing
Ihcm direct on the ground to avoid breakage by storms or by
Last September the lines going through the
the weiglit of ice.
Bavarian mountains were taken from the tops of the poles and
fixed to insulators about 50 cm. (rg.7 in.) from the ground.

—

—

Short stakes were also driven in between the original poles to
serve as an extra support. Where the lines crossed roads they
were laid underground. Lond. lUec, Jainiary 25.
Electric Clock and 'Iflegratth.-An illustrated description of
the electric clock and telegraph installation at the Liverpool

—

There arc \m clocks, all in series and all
cotton exchange.
driven by one controlling pendulum. The arrangement of wiring
is described together with the precautions taken to prevent a
breakdown. The telegraph installation consists of a system for
IcIegraphiiiK the prices as they fluctuate to the various suites of
is an adapt.ition of the
working with figures and letters
direct.— Lond. Elec. Rev., January 25.
Central Battrry i-yi/cMi.— Neuiiomi.— Some notes on methods
of wiring with central battery systems.— /T'c/j. Zeit.. January 24.
on the
illtistr.itcd popular article
7"(-/<-/>/iorif.— Mavf.k.— An

fifiicos

in

ririginal

Ihe

building.

Wheatslonc A.

The system

B. C.

—
February

i6,

—
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widening applications of the telephone in everyday Hfe. Cassia's
Mag., February.
Telegraph Cable. Mullaly. The first part of a Franklin Institute paper giving historical notes on the laying of the first
Atlantic telegraph cable fifty years ago. Jour. Franklin Inst.,

—

trical

energy are interesting.
Lagrange.

he criticises Maxwell, be does

If

not spare

—

this

work

bears

—

^

;

electricity.

the

The treatment

is

succinct,

Paris

nevertheless

it

electrostatics

and current

The

true, but clear.

is

it

Gau-

:

Price, 6 francs.

of precis,

title

phenomena of

treats of all the general

Welding. A note on the Prescot system of electrically welding metal pieces of comparatively small section j
that is, the largest size rods or wires which can be welded are
in.
in.
for brass, g/i6 in., and copper,
for iron and steel
The advantages claimed ,are that most of the troubles met with
in hand welding are done away with, and that highly skilled
The system which is illustrated in Fig. 3
labo"- is not necessary.

^

200 pages, 64 illustrations.

thier-Villars.

Though
Miscellaneous.

By Paul Niewenglowski.

Precis D'Electricite.

February.

Electric

355

essentials of every important theory are given,

unimportant details being studiously omitted.
The first part covering 96 pages
is easy reading; the second of 94 cannot be tackled without
a practical knowledge of the calculus, which knowledge is, of
course, indispensable to any useful apprehension of potential, induction, electromagnetism or electronic phenomena.
To students of engineering possessing such a mathematical equipment, this work will be eminently serviceable.

By

L'Electricite a L'E.xposition de Liege.
Redacteur en Chef de VElectricien.
E. Pinat.

J.

Paris

506 pages, 238 illustrations.

A. Montpellier,
:

H. Dunod

et

Price, 18 francs.

This voluminous and well-illustrated work contains a conmade in the more important

secutive account of the progress

branches involving the generation and use of electric energy.
The first part of the volume treats of the dynamos, alternators,
steam-engines and gas-engines that were exhibited at the Ex-

commemorate the 75th anniversary of the proclamation of the Belgian independence.
No
less than 32 foreign countries took part in the Exposition, while
position held at Liege in 1905 to

number of exhibitors amounted to 14,000.
The other parts of the work are devoted

the

to mechanical apsuch as electric motors, traction, telegraphy, telephony; chemical applications, such as electrochemistry and electro-metallurgy; thermal applications, such as electric furnaces.,

plications

lamps, fuses and detonators.
FIG.

5.

— ELECTRIC

includes an alternator, A. connected through switches

H

When

the switches are closed the generator supplies,

"moderate current" at about 100 volts to the primary of the
transformer in which the voltage is greatly reduced with a
At the
corresponding increase of intensity of the current.
point of junction of the two wires, B, there is produced a
slight bulge on the metal, which is easily trimmed by filing or
by an emery wheel. The great advantage of the method is that
Lond. Elec.
the heat is produced only at the point of welding.
Times, December 13. Two methods, one devised by Egel and
the other by a Hungarian company, for welding together thin
metal sheets are described from Austrian patent specifications

—

Elek.

und Masch., December

British E.vports.

— Classified

30.

of the

tables

registered exports

of British and Irish electrical goods from the United

and of all imports of
from other countries.
in

case

of

electric

lamps, carbons and
Elcc. Rev.,

January

The imports
lighting

Kingdom

goods into the United Kingdom

electrical

are greater than the exports

fittings

telegraph and

and

reserved for meas-

This work of M.

accessories,

telephone

material.

electric

— Lond.

25.

BOOK REVIEWS.

Montpellier

is

an excellent repertory of

the most recent productions of electrical industry especially in

France and Belgium.

Annuaire Pour L'An

a

in

last part is

stations.

to the

primary, P, of a transformer. The secondary, 5', of the transformer is a massive single convolution terminating externally
in two heav>' clamps, C, which grip the two wires, B, to be
welded.

The

uring instruments adapted for use in laboratories and central

WELDING.

tudes.

Paris

:

1907.

Published by

Gauthier-Villars.

le

Bureau des Longi-

854 pages.

Price,

1.50

francs.

Besides the tables of physical constants and astronomical data
in this yearly publication, there are three articles on astro-

given

physics by French astronomers of European celebrity.

The

first

on the diameter of Venus by M. Bouquet de la Grye, in which
the distinguished author concludes that the planet rotates on

is

its

axis in a short period similar to that of the earth as against

of Milan, who makes the time of rotation the
same as the period of revolution, as in the case of Mercury
and our Moon. The second article is by the same author and
contains an account of the work of the meeting of the International Geodetic Association held at Budapest last September, which was attended by 61 delegates representing 19 states.
The last article is from the pen of M. Deslandres, in which
that astronomer and master of the subject gives, in a lengthv
paper of 30,000 words, the history and present state of our
knowledge of the constitution of the sun as well as the nature
of each of the envelopes that compose the solar atmosphere. A
translation of this paper would be very useful to the general
Schiaparelli

student of solar physics.

Bases D'Une Theorie Mec.vnique de L'Electricite. By Seligmann-Lui. Paris: H. Dunod and E. Pinat. 208 pages, 47
illustrations.

Price, 3 francs.

:

An

.

attempt is made in this pamphlet to explain all electric
and magnetic phenomena on purely mechanical grounds. Physical laws are submitlcd to mechanical treatment and no physical
hypothesis is accepted if not in harmony with the fundamental

The 200 pages of this closelymathematical symbols and it must
be said that the conclusions reached by the author, a distinguished French engineer, on the nature and utiIi/;ilioM of i-t
principles of rational mechanics.

printed

work

bristle with

Elementary Electrical Engineering. By J. H. Alexander.
New York D. Van Nostrand Company. 208 pages, 181

:

illustrations.

Price, $2.00.

This book is intended for class work by junior and senior students and by practicing electricians.
The subject matter has
been condensed from a series of lectures upon electrical engineering delivered by the author to e\ening classes of young
artisans in a large manufacturing town. The treatment is characterized by simplicity and brevity,
curate.

The elementary

and

for the

most part

is

ac-

explanations, with several glaring ex-
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and

ceptions, are correct

to the question:

What

On

to the point.

page

70, in

answer

actual quantity of current passes,

when

a dynanometer shows a current of 30 virtual amperes? we are
informed that 42.3 amperes pass per second. Just w hat idea the
author wishes to convey by the above question and its answer,
we do not know, but it cannot be doubted that the whole problem is erroneous, and is misleading to one unacquainted with
The author seems to have his own peculiar ideas
the facts.
as to the internal action of a transformer, when he strongly intimates on page 100 that in a step-down transformer the primary
current is small because the "primary resistance is high." More-

makes the common error of assuming that the primary
current "induces a current in the secondary." It would be unjust to estimate the authors own know-ledge of electric phenomena solely by these exceptions, but the fact remains that the
over, he

information conveyed to the mind of the reader often depends
more upon the expressions used in the book than upon the
knowledge actually possessed by the writer. For this reason

Vol.

XLIX, Xo.

impressed, as indeed the writer was when, many years ago, he
attended a similar demonstration by Prof. Bjerknes pere in

London.
These lectures by Prof. Bjerknes are unquestionably a valuable contribution to the physics of the electromagnetic

The Day and Night
A

field.

Circular Sign.

which is coming into the extensive use at
and was exhibited at the recent Chicago Electrical Show, is shown in Fig. i.
The background of this sign
is black wire gauze to which letters painted
with aluminum
paint are attached. This makes the letters stand out well when
The illumination at
illuminated by night as well as by day.
night is secured by an incandescent lamp with a reflector for
hiding the lamp from the eye of the observer and throwing the
circular sign,

Indianapolis

extreme care should be exercised in the preparation of a book
intended for students who have no means for ascertaining the
facts other than the book alone. The present book can be rec-

ommended

for reference

upon elementary

lectures

much

ing reader will find

ance to studv

at

who

by a student

is

able

to attend

and a discernthe book as an assist-

electrical engineering,

of value in

home.

Fields of Force. By W. F. K. Bjerknes. Publication Number
One of the Ernest Kempton Adams Fund for Physical Re-

Columbia University. New York The Columbia
Press
The Macmillan Company. 160 pages,

search,

:

University
folio,

23

figs.,

:

4 plates.

This handsome folio is the first publication issued under the
terms of "The Ernest Kempton Adams Fund," which was established by Mr. Edward Dean Adams, December 17, 1904. in memor>- of his son, who was graduated from Columbia University
with the degree of E. E. in 1897, received the degree of A. M.

and devoted his life to scientific research. The volume
specimen of the printing art, both in style and in meThe series to which it forms the initial
chanical execution.
contribution should through accretions in course of time become
in 1898,
is

a

fine

a valuable record indispensable to the library of every institution of higher scientific learning in the world, and worthy of
the memory of the brilliant young man whom death removed
just as he

was embarking on a career

full

of the highest prom-

ise.

These 160 folio pages contain the substance of eight lectures
given at Columbia University between December 1-23, 1905, by
The term
Prof. Bjerknes of the University of Stockholm.
"Fields of Force"

is

given a

little

more

elasticity

in

these lec-

CIRCUL.XR SIGN

media such as water, the sea and the alinosplicrc. The
two lectures are devoted to the development of these latter
hydrodynamic fields of force both by elementary reasoning and

terial
first

by experimental demonstration. The other lectures are mainly
concerned with the mathematical treatment of the subject, which

loiters.

A

T

1

NDIA NAI'ol.IS.

larger and deeper reflector than

shown

The
probably be used in the future.
sign is well suited to customers who cannot aflFord to pay for
the operation and maintenance of a sign with many lamps upon
in

tures than usual so as to include not only electric, magnetic and
electromagnetic fields, but also such as may exist in other ma-

onto the

light

.\

the

illustration

will

it, and probably represents the maximum advertising eflfect that
can be obtained from a pair of incandescent l.iiups. Of course,
lamps of any size or candle-power can be used. The Buschmann
St CrifTcy Company, K. of P. Building, Indianapolis, Ind.. are
the I'nited St.ilcs agents for this sign.

requires for their appreciation familiarity with vector analysis

and also the ponderous pages of Oliver

Ilcaviside.

Bjerknes freely recognizes that our knowledge of the
fundamental nature of any field of force is incomplete. On p.
29, for instance, he tells us that Faraday's idea of a tension
parallel to, and a pressure perpendicular to, the lines of force is
merely hypothetical on p. 57, he frankly admits that we do
not know the physical nature of the two constants by which we
and on
seek to define the properties of a material medium
Prof.

;

;

p.

remarking that our knowledge of clectromaRnctic
contained in Maxwell's theory, he proceeds to say
"this theory docs not tell us what electromagnetic fields are

57, after

fields
th.1t

is

in their true nature."

Thoir who allcndcd the first of theie lectures nn<\ witnessed
the simple means employed to illustrate by small air-pumps and
by pulsating elastic membranes immersed in water, the phenomena of magnetic fields and their interference, must have been

Ridgvvay
1

Dynamo

and Engine Works.

& Engine Company has just completed
works at Kidgway, Pa., and is now put-

he Kidgw.iy nyn.imo

a large achlition to
ting

it

into service.

its

The

addition

is

a one-story building, lo-

cated immediately in front of and connected to the main machine shiips.
It is of steel construction, approximately 200 ft.
ft.
wide, with solid brick walls and slate roof.
of wood, laid on stringers bedded in concrete.
with a S-'o" auxiliary, serves the entire
,io ton 'crane,
The motors on the crane arc of the scries type with

long and

The

A
floor.

floor

fi.S

is

"Thompson-Ryan" balancing coils and were built by the Ridgway Company. The side and end walls are well supplied with
large windows and the centr.il part of the roof is filled with

February
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skylights.
Artificial lighting is secured by flaming arc lamps
suspended from the roof trusses, and clusters of incandescent
lamps on the walls. A heating system, using exhaust steam
from the shop engines, is being installed and this system will
b« continued to include the entire works.
The building will be used as an erecting shop and storage for
finished machinery.
A switch from the Pennsylvania Railroad
runs through one side of the building, making it easy to load
and unload material from cars by means of the crane.

The

total

floor

space in the entire works

now amounts

Seven overhead traveling cranes are

three acres.

use serving seventy-five per cent of the floor space.

in

to

It also makes a cell with an extra high amperage and this
knowTi as the Wizard. For telephone work is offered the
Hello cell for which unusual endurance is claimed. For hell
work and the cheaper and simpler forms of service the Sun cell
is manufactured.
In addition to these standard types the factory

acter.

cell is

company

of the

is

capable of turning out cells of any size or

shape.

The

and Operation of AlternatingCurrent Generators. II.

Installation

constant

—

In addition,

wherever they can be used.
machinery of the works is driven by electric motors, all of the larger machines being provided with individual motors and the smaller machines driven in groups by
motors of from 10 to 30 hp. Compressed air at 80 lbs. pressure is piped to all parts of the plant for operating molding
machines, hoists, drills, hammers, etc.
All parts of the shop
and ofiice are connected by an intercommunicating tejeghone
system. The completion of the erecting shop furnishes 'much
needed relief to the overcrowded machine shop, and makes
possible the more economical and rapid handling of work.
all
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COLLECTOR RINGS.

hoists are installed

The

entire

With small alternators the collector rings are mounted in
place on the shaft and connected to the field windings.
On
large machines, especially those of the engine type where there
is no shaft, the rings are shipped separately, and in large machines both the hub and the rings are split so that they can be
put in place after the rotor has been mounted in its bearings.
See that the collector rings are fixed securely in position so as
run true, and connect the rings to the leads from the field
winding, making sure that all contacts are clean and bolted up
to

tight.

With

Automatically Locking Attachment Plug.

alternators and also with some of
machines the brush holders are sup-

large engine-type

larger water-wheel

the

ported by a stand bolted to the base or to a bridge fastened
On smaller machines the brush holder studs

to the sole plates.

The attachment plug

illustrated herewith renders the rotation

and twisting of the cord for either insertion or removal unnecessary.

A

sharp thrust with a slight rotation to the

left

allows

are supported by the bearing pedestal.

See that all insulating
bushings and washers on the brush studs are in place and that
the studs are bolted up tight also that the brush holder stand,
;

the corrugation? to match the threads in the socket shell.

A

if

any,

is

firmly bolted to the bed or bridge and that

it

as

properly lined up with the collector rings.

BRUSHES.

The brushes should

be carefully fitted to the collector rings
sand or garnet paper and finishing with

using coarse
sand paper. While shaping the brushes hold the paper
well down on the rings so as not to wear away the edge of the
brush.
See that the whole surface of the brush makes contact with the ring and that the finger presses squarely on the
brush. The pressure should be adjusted by changing the position of the tension spring on the arm and should be such as
to give a good contact on the ring; a greater pressure improves the contact very little and only causes excessive fricGood
tion loss, wear, and heating of the brushes and rings.
judgment and careful attention will soon show the best presfirst

fine

sure to be used.

BEARINGS.

See that the oil wells are thoroughly cleaned and filled with
a good grade of mineral oil; fill up the wells to such height
See that the oil well
as will insure that the rings carry up oil.
covers are in place so that no foreign matter can drop into the
bearings. When the machine is first started it is advisable to
draw off the oil at the end of each day's run and fill up with
fresh oil until

WIZARD ATT.VCHME.VT PLUG.
slight

locks

rotation
itself.

It

to

the right insures contact.

may

It

.uitoniatically

be disengaged and detached with the pres-

sure of three finger tips. There is no rotation the parts are
merely compressed and withdrawn. The plug is made by the
Benjamin Electric Manufacturing Company, New York.

Cells for Special Duties.

Manufacturers of dry cells are now specializing in this work
various forms of service, endeavoring thereby to secure
the greatest efficiency and longest life.
The Stackpole Battery
Company, of St. Marys, Pa., has recently introduced a new line
which covers all the requirements of both light and heavy duty.
Two of these cells are particularly adapted to gas enpinc sparking, the Autocrat No. 6 being iiUcnded for all-around ignition
work and the Radium rcll for extra licavv work of this charfor

is

certain

that

all

fine

particles

of foreign

WIRING.

;

Dry

it

The oil drawn off can be
matter are out of the bearings.
When a machine is first started,
filtered and used over again.
it is advisable to run slowly for an hour and watch the bearings closely before running up to full speed.
must be paid to the mechanical
execution of the work and special precautions are necessary
In running
with the wirings for high pressure alternators.
the wires the requirements of the National Board of Fire Underwriters should be observed, and special care should be taken
All wires
to have all joints secure and thoroughly insulated.
In

all

wiring, special attention

should be of sufficient cross section to carry at least 25 per
For wires larger than
overload without over-heating.
cable, as cable
stranded
use
advisable
to
is
it
2
B.
&
S.
No.

cent

is

much

easier to run than solid wire.

SHUTTING DOWN.

When
down,

machines are operated

first

in parallel

and one

is

to be shut

reduce the load by throttling the engine or slacken-

:
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ing the

ance

Then open

belt.

the

main switch.

Increase the resist-

the field circuit of the alternator to reduce the field

in

enough

render the operation unstable or cause sparking at
is not used for exciting other

to

the brushes, and that the exciter
alternators.

current, and then open the field switch.

SHUTTING DOWN.

GENERAL CARE OF THE MACHINE.

On

account of not

having a commutator, alternators are
on the whole much easier to keep in good running order than
direct-current machines. At the same time they must be properly attended to.
It must be remembered that they frequently
generate much higher pressure than direct-current machines and

more necessity for keeping them perfectly
copper or carbon dust should be allowed to
accumulate on or near the windings, and in plants sufficiently
large to warrant the expense, it is advisable to install a compressed air system so that all dirt can be blown out of the
corners not otherwise easily reached.
It is also advisable to
give the armature coils and connections a coat of msulating
there

is

the

all

Xo

clean.

XLIX, No.

Vol.

dirt,

Where a machine is run by itself and is to be shut down, first
increase the resistance in the field circuit of the alternator, thus
lowering

Then open

voltage.

its

the

main switch and

The

the field circuit switch of the alternator.
circuit

finally

alternator field

should not be opened when full current is flowing beliigh induced e.m.f. caused thereby may be sufficient

cause the

With most of the larger
to break down the field insulation.
machines made by the AUis-Chalmers Company a grid resistance is connected to the field switch so that in case the latter

varnish occasionally.

Keep

the collector rings lubricated with a small quantity of

and see that the brushes make
good contact with the rings.
Xever open the field circuit suddenly while current is flowing, and see that both the main and the field circuit switches
are open when the machine is not running.
Xever throw machines in parallel when they are out of synvaseline applied with a cloth

chronism

;

the excessive rush of current throws heavy strains

on the engines jnd generators and may cause considerable
damage.

Remember

that an alternator

dicated on the

name

plate.

It

ance of cither

the

exciter

or

is

the

alternator.

Furthermore,

the rated current output should not be continuously exceeded.

rotor

the

depth

now and

then,

of

air-gap

and

if

it

between the stator and the
is found to be uneven, realign

This applies particularly to engine-type genSee that all bolts and nuts are kept tight. Electrical machinery should receive as much attention in this respect
a- steam engines.
the

— DIAGRAM

OF EXCITER CONNECTIONS FOR SMALL ALTERNATING-CURRENT GENERATORS.

designed for the voltage in-

must not be expected to give
voltages considerably above normal w'ith satisfactory perform-

Check

FIG. 8.

opened the resistance is first connected across the field circuit,
thus forming a path through which the induced current can flow
and prevent any abnormal rise in e.m.f. Fig. 8 shows exciter
is

connections for small machines, and Fig. 9 for larger alternators where a grid discharge resistance

machine.

erator';.

DRYING OUT.

machine has been exposed to low temperature, it should
not be unpacked until it has reached the same temperature as
that of the room, otherwise a film of moisture may form thereon
duo -to condensation. After the alternator has been set up it
should be dried out by short-circuiting the armature terminals
and running the machine with low field excitation sufficient to
circulate in the armature a current about 25 per cent greater
than normal full load current. An ammeter should be inserted
to indicate the current, and the machine run until it has become
thoroughly warmed up and all moisture expelled.
If a

STARTING

is

used.

PARALLEL OPERATION.

When two

or

alternators are run in parallel there are

more

must be met in order to secure satisThese are
a.
The machines must be in 5>aichronism. That is, the frequency must be the same for each, and the e.m.f's of the different machines must be in phase.
/).
The e.m.f's must be approximately equal.
order to secure proper division of the load under
c. In
certain conditions that

factory operation.

changes

in

load conditions the speed regulation nf

movers must be
d.

To

tlie

prime-

alike.

prevent periodic cross currcnls between machines the

i;p.

In case the alternator docs not operate in parallel with other
machines the following instructions should Ixr observed
:

nring the alternator and exciter up to speed and make sure
Ihat the oil rings arc revolving freely. Sec that all of resistance
in both llic exciter and the alternator field rheostats is placed
in circuit and that both the field circuit and the main switches
arc open.
Cut out the resistance in the exciter field cirjruit
and bring the exciter pressure up to normal. Close the field
switch of the alternator and have all resistance in the field
rircuit so that full vnllanc will not be generated in the windings.
In case the machine is being started for the first time,
allow it to run for an hour or two at low voltage and then
Kra<lually increase the voltage unfU it reaches normal
the load

FIG, 1;.— EXCITER

variations

in

CONNECTIONS WITH

.nngiilar

velocity

oi

FIFI D DISCIIAHGE

llic

RESISTANCE.

prinic-movcrs

must be

water wheel or steam turbine
driven units the angular velocity is \niiform, but with reciprocating etigine luiits there may be trouble due tn i)eriodic
vari.'ilion if the engine fly-wheels are not bcTvy enough.
kept within certain limits.

In

;

thrown on. As Ihc load increases it will be ncces•iary to cut out some resistance in the field circuit in oriler to
maintain the full voltage, and if the load on the alternator is
inductive a larger amount of resistance must be cut out than

can then

with non-inductive load.
field excitation is

at rather
field

IlELTED AI.TF.UNATORS.

Ijc

On

rrquired and

loads comparatively

light
it

is

low voltaKC and avoid wasting so much power

rheostat,

providivl

small

advisable to run the exciter

the exciter

voltage

is

nul

in

the

made low

it
is very iinpoit.Mit ih.d llic pulleys
be proportioned so as to make the speeds of the ,illeriiators such
that llicy will give exactly the same frequency; if all the machines have the same nuinlvcr of poles their speeds must be ex-

With

belted alternators

actly alike.
lie

proper size there

will

slippage or exchange of cross currents

be-

If the pulleys arc not of the

excessive belt

tween the machines, thus ciiising

fluclu.itious

in

voltage.

r
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ENGINE-DRI\'EN ALTERNATORS.

With engine-driven
adjusting

alternators the speed can be varied by

the governor, and

there will be no trouble from
provided this angular velocity of the engines
does not vary too much, and the engine governors act properly.

cross currents

secondary e.m.f's. are in series and aid each other in forcing
current through lamps, K and L, which are, therefore, bright
at synchronism.
It may happen that the transformers are
not wound exactly alike or that the connections have become
confused
it is
always advisable, therefore, fo test the con;

make

nections to

DIVISION OF LOAD.

To

synchronism.

When two

359

sure whether the lamps are light or dark at
test the connections in Fig. 10 disconnect

alternators are running in parallel their output
power) depends on the amount of power supplied by
their prime-movers.
For example, suppose two engine-driven
machines are running in parallel on a certain load and that

B from

When the load inceases there
drop slightly, and in order for
the engine governors to act and admit more steam there must
be a slight drop in speed. Now the two alternators must always
run in synchronism, or at the same speed, assuming the number

where B is connected to generator No.. 2, as shown. If dark
lamps are preferred, either the primary or secondary conneotions of one transformer may be reversed.
Another method of testing the connection, is to leave the
transformer connections as they are and disconnect the main
leads, e and f, on generator No. 2. Both of the main generator

(actual

each

taking half of the load.

is

a tendency for the speed to

is

of poles to be alike, and

the drop in speed does not result
steam admission of each engine one
alternator will be supplied with more power than the other and
the load will become unequally divided.
Changing the field
excitation of the lightly loaded machine will not remedy matters
(as with direct-current generators where the generators do not
have to run in synchronism and have independent speeds). The
only effect of changing the field excitation is to make a wattless
current circulate between the two alternators, the actual amount
of power supplied by each remaining the same. The only way
to increase the steam admission is by adjusting the engine governor, and to secure equal division of load under all conditions
the change in speed for a given change in load must be alike

an equal increase

in

for

if

in the

When two or more alternators are run in
advisable to have an indicating wattmeter on each

each engine.

parallel

is

it

machine, so that the actual load will be indicated. In case wattmeters are not provided the load on each should be adjusted

sum

so that the

of the currents as indicated by the machine amminimum for a given total current supplied
If the sum of the machine currents is much in

meters will be a
to

the

line.

excess of the line current

it

shows

that a wattless current

is

circulating between the machines.

SYNCHKONIZING.

The

condition of synchronism

is usually indicated either by
by a synchronism indicator or synchroscope, the latter now being used in most large installations.
A synchroscope gives more accurate indications than lamps and
has the additional advantage of showing whether the incoming

incandescent

machine
is

lamps,

coming

is

or

into or going out of phase

and how much

it

out of phase.
Fig. 10

shows diagrammatically the connections for the synTwo small transformers, A and B, have their

chronizing lamps.

—

T

u

I

X

generator No. 2 and transfer the connections, without
changing their relative position, to lines I and 3 of generator
No. I A and B will then be connected to the same lines, and
if the lamps are bright, they will also be bright at synchronism
;

switches should then be closed, thus connecting transformers,
A and B, to generator No. i. In synchronizing it is preferable to have the

lamps bright rather than dark.
connected up it is important to see that all of its phases correspond with those of
the bus-bars; if one phase only of a three-phase machine is cor-

When

rect,

Two

a polyphase alternator is first

does not follow that the other two are correct also.

it

same time by using
transformers in addition to the regular
synchronizing transformers, shown as A and B in Fig. 11.
a

of the phases should be tested at the

pair

of

auxiliary

Transformer, A, is connected to the bus-bars and B to the
generator.
A second pair of transformers, C and D, is connected to one of the other phases, the connections in each
case being such that the lamps are bright at synchronism. The
connections should be tested as described above to make sure
that the polarity of the transformers is correct.
With the
main switch open and with the generator running at full voltage, both sets of synchronizing lamps should pulsate together.
If they do not do so the leads from the generator are incorrectly connected to the generator terminals and should be interchanged so as to make the lamps pulsate together. After
this test has been made, to insure that terminals, a, b, c, connected to the bus-bars correspond to a', b', c', connected to the
generator, the temporary transformers, C and D, can be removed.
BELTED MACHINES.

When a belted alternator is to be thrown in parallel with
another machine, first bring the incoming generator up to speed
and adjust the voltage until it is approximately the same as
Adjust the speed until the beats of the
synchronizing lamps become very slow, say one beat in two
or three seconds, or until the pointer of the synchroscope is
that of the bus-bars.

moving very

slowly.

indicate synchronism

connections), or

2

the

main switch when the lamps
or dark depending on the

light

the pointer of the synchroscope

the central point or slightly ahead of

n
1

when

Qose
(lamps

3[1

and see that the alternator

citation

3

make

power

to

belted

alternators are driven

it

carry

its

is

Adjust the

is

field

over
ex-

supplied with enough

share of the load.

Mttiu Switch
La**!!)

it.

from a common

In case several
line

shaft, the

incoming machine should be slackened, thus introducing enough slip to allow the machine to be synchronized.
After the alternator is in step, the belt can be tightened and
belt of the

m^-.41U

the load gradually applied.

ENGINE-DRU'EN MACHINES.
FIGS.

10

AND

II

CONNECTIONS FOR SYNCHRONIZING LAMPS.

primaries connected to the same phase of each generator. The
secondaries, C and D, are connected in series through a plug or
switch, P,

and lamps

K

and L.

Assuming

that corresponding

terminals of the primaries arc connected to corresponding lines
on each machine and that the two transformers are alike in every
particular, corresponding secondary terminals will, at any
given instant, have the same polarity when the two machines
are in phase.
When plug, f, is inserted, secondary terminals

of

opposite

polarity

are

lonncclcd

together;

hence

the

two

With engine-driven

alternators the incoming machine should
be given only a small amount of steam until after it is synchronized. The load can then be taken up by admitting more
steam. In large plants the engine governor is usually arranged
so that it can be controlled electrically from the switchboard
and the steam admission varied as desired. If the governor
cannot be so controlled the steam admission can be regulated
Water-wheel governors are also frequently proat the throttle.
vided with an electrical control device; if not, the gate opening
must be controlled by hand to synchronize the machine and

adiust iho load.

—
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Industrial
Commercial

Intelligence.

IN TRADE. New business in many sections
the country was restricted by severe storms, which also
retarded the delivery of old orders.
The additional traffic
difficulty made freight movement most unsatisfactory, and in
some cases the light receipts of fuel and foodstuffs caused
hardship.
Commodity prices advanced as a rule. Jobbers
report a good demand for spring deliver}-, especially in dry
goods, but business is retarded by slow shipments from the
mills and collections are only fair.
Manufacturing plants
of

operate at full capacity in the leading industries, although there
are complaints of fuel scarcity.
Real estate transactions and
building permits promise much structural activity later in the
season, sustaining prices of materials. Iron buying has become
rather quieter, with far-off deliveries easing.
Money is easier,

commercial paper

more

and the security, grain
Better export buying is
noted in all grains. In the steel trades the inflow of business
to mills and distributors continues at high tension. The week's
bookings by the United States Steel Corporation ran slightly
above the daily average of 35,000 tons almost the double of
the daily average for the corresponding week two years ago.
Like conditions exist with the other important producers
all being sold to full capacities for months ahead.
Export
trade is increasing in wire and wire products, agricultural
implements, sewing machines, typewriters, air compressors
and mining machinery. Orders for steel rails are moderate,
trolley lines figuring as the largest purchasers, while the
placing of some large orders has been deferred, owing to money
market conditions. Specifications for structural materials are
coming along freely, and conditions in all finished lines are
satisfactory.
There were fewer failures in January than in
any corresponding month for fifteen years past, but liabiliis

and cotton markets are

fully taken,

all

higher.

—

were the largest for any January since 1897. Every secof the country reports fewer failures than a year ago,
except the territories. The failures for the week ending Febties

tion

according to Bradstrcct's, numbered 198 against 211
week, and 204 in the like week of 1906. The
domestic copper markets closed with a number of heavy tonnages sold liy profliicers for Jime shipment.
.\ Chicago corporation brought 3,000,000 lbs. of electrolytic for June at 25c.;
a Connecticut consumer bought 1,500,000 lbs. at the same price
for June, and a specification for London was closed for April,
May and June at 25^c. for the earlier shipments and 2Sc.
for June.
For a Pittsburg interest an order for 850,000 lbs.
was entered at 2S5<jc. for May electrolytic. Prime lake is in
urgent request for large tonnage.
ruary

7,

in the previous

JOHNS-MANVII.LE CONVENTION.— During the past
week the various branch managers and department managers
of the H. W. John.s-Manville Company held their ainiual convention at the headquarters of the company, 100 William
Street, New York.
This company has a world-wide reputation a« being the largest manufacturers of asbestos, magnesia
and electrical t)roducl5 in the United Stale;, if not in the world,
having factories at Brooklyn, Milwaukee. West Milwaukee and
Hartford, Conn., and branch offices and warerooms in the following cilir^; Milwaukee, Chicago, Boston, Philadelphia, St.
I^uis,
Pittsburg,
Clcvclatid, San
Francisco, Los Angeles,
Seattle, Kansnn City. Minncapoli'i, New Orleans, Dallas and
Buffalo. Representatives from the various liranchcs and factories were present, and the meeting was not only profitable, but
interesting to everyone present.
Aj a filling finale, the convention wound up with a banquet at the Waldorf-Astoria.

LOS ANGELES

rCAL.)

XLIX. No.

7.

and Commercial News

—
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ELECTRICAL POWER

The

Edison Electric Company, of I^s Angeles, has finished a fio.ooovolt transmission line from its 25,000-hp hydro-electric station
on the Kern River, a distance of 128 miles from Los Angeles,
consisting of six cables carried on slecl lowers from .V) to 75 ft.
high.
The power house, which is built of concrete with iron
roof, is equipped with five three-phase generators, each of ,1.200

kw, built by the AUis-Chalmers Company, Milwaukee, directconnected to hydraulic turbines.
The canal is about twelve
miles long with a carrying capacity of roo cu. ft. per second and
a head of 270 ft. Five sets of step-up transformers are used,
each 2,250 kw. The transformer bi-tiion in Los Angeles has
four compartments, each containing three transformers of 750
kw each. The power thus transmitted is used in tlie operation
of street railway cars over the Los Angeles City . Interurban
lines.

POWER

SOUTHERN
COMPANY.--The water power developments of the Southern Power Company in the Carolinas
have become famous as being among the most extensive and
most carefully executed enterprises of the kind in the country.
The company's mains will, when their developments are complete, cover many hundreds of square miles of the "Piedmont
Region" with a network of transmission lines for furnishing
power for cotton mills and light for the towns and cities of the
district.
The City of Statesville, N. C, has recently purchased
three 500-kw Allis-Chalmers transformers for use on the Southern Power Company's circuits which supply the city at primary
voltages of 40,000, 20,000 and 10,000 volts. The secondary voltages for use in Statesville will be 2,300 and 575 volts.
GREEN ECONOMIZER FACTORY.—The

Berlin Construchas received a contract for
building an extension to the fan shop of the Gretn Fuel
Economizer Company, at Matteawan, N. Y. The latter company has recently done a heavy business in fans, and this
addition will enable it to more than double its present output.
A shop has also been put up exclusively for manufacturing
the new patent Green steam and hot-water heating coil.
The
pressure of business in these lines and also in the manufacture
of fuel economizers, has compelled the Green company to acquire for building purposes several acres of land adjacent to
the present property.
tion

Company,

Berlin,

Conn.,

A STRANGE METHOD OF SYNCHRONIZING,— A

story

of remarkable ease in synchronizing alternators is being told
of two .^oo-kilo-volt-amp. machines at the Kingsland shops of
The engineer in char.ge on being
the D. L. & W. Railroad.
asked if he had any trouble in synchronizing said: "Why. I
stand alongside of one of the machines and look through the
rotor towards the other. When the spokes got in line, I just
shout to Jimmy over at the switchboard to throw in the switch.'
Upon inquiry it developed that the machines which showed
such a desire to run in parallel were Crocker-Wheeler 300-kw,
6o-cyclc, 32-pole engine type alternators, of their standard solid
pole construction.

HALSEY &

New York City and
mass of electrical securities, are putting up a fine building in San Francisco that is
It is also to
intended to be fireproof and earthquake-proof.
be panic-proof.
The building, as iilanncd, will be of TudorGothic design, four stories in height and will occupy a lot
45x124 feet, at Nos. 412 and 414 California street, immediately
joining on the west the new building which' the Bank of CaliAccording to the pl.Tus. the glass in
fornia is about to erect.
the windows will be welded over steel wire and all the door
cases and window frames will be of metal to siuuilair bronze.
N. W.
Oiicago,

CO., brokers, of

who have handled

large

a

STURTEVANT GENERATING SETS— Sales

of Sturte-

van generating sets arc reported as follows- Richard Borden
Manufacturing Company. Fall River, Mass.; Mallnry Steamship
Company, Newport News, Va. Faiillless Manuf.icluring Comp.nny, St Charles, 111.; Eastern Brass & Machine Works, Easton,
Pa.; steamship I'rincc.tx /Uiiir: Roughsedgc X- Ramsey, Prince
Albert, Sask., Can., and Mowker Construction Company, New
York City, for orran tug Robert Rogers.
;

NATIONAL ACME PLANT— The

N.ational

Acme Manu-

facluring Company, of Cleveland, O., has let contracts f'lr the
rrrrlinn of an adtlition to its present plant. The new building
«ill lie of brick and steel construction, approximately 4"o '•
Inng and six stories high
It is hoped lo have the addition ready
fur

nirupancy JiiK

1

February

POWER

i6,

IN
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ALLIS-CHALMERS AIR BRAKES.—A

NEVADA.—A

.carload of air
of the AUis-Chalmers Company, eastward bound for foreign shipmerft.
The
air brake department has up to the present time, been actively engaged in supplying the regular demands of domestic
trade.
The present shipment to a foreign country therefore
marks a step forward for this additional line of production
The impetus of the past few years given to
of the company.
the building and operation of interurban and electric railways
everywhere, has greatly increased the demand in this country
and abroad for brakes of this description. Over So per cent
of all the electric railways using power brakes of any kind,
are equipped, it is said, with Christensen brakes, now manufactured by the .A.llis-Chalmers Company.

special dispatch from Rhyolite,
says that the Nevada & California Light
& Power Company will be in operation in Rhyolite within 90
days.
Goldfield, Manhattan and Tonopah already are supplied

Nev., of February

brakes recently

4,

with light and power by this company.
C. O. Poole of this
company is now in Rhyolite arranging for the opening of offices,
and ground has been broken for the sub-station on Bonanza
Mountain that will distribute the electrical energy that comes
130 miles across country from the Owens River country. There
are three power plants, either running or in process of building,
and 20,000 hp will be at the disposal of the company within
Connections with the Rhyolite line will be
the next 30 days.
made 50 miles west of Goldfield, at Palmetto, Nev., and the
Rhyolite branch which is now being built will be 75 miles long.
Construction of the line is being pushed from both ends. The
poles and wire for use out of Rhyolite have been freighted
from Los Angeles and Salt Lake, while work on the northern
end has been pushed a distance of more than 20 miles. The
sub-station which is to be built on Bonanza Mountain will be
in operation in April, and 4,000 hp will be distributed through
The
the Bullfrog and Greenwater districts at 50,000 volts.
company is backed by T. B. Stickney and C. M. Hobbs. of
Denver.

POWER

West

Allis

Works

in

;

;

N

;

;

Co.,

ing Co.,

Worcester Gas Light Co.. Worcester,
New York City; Michigan Copper Min-

Pa.

Philadelphia.

Mass.; Crane Co.,

IN MEXICO.—Advices from

Keweenaw

;

Bay, Mich.

INCANDESCENT LAMPS.—The

General

Electric

Com-

pany is reported to have bought the old plant of the Toledo
Molding Company, Toledo, O., near the Libbey Glass Works,
the purpose of establishing there a factory for the manuThe ground is 300 by 400 ft.
facture of incandescent lamps.
rumor is curand the three-story building is 75 by 175 ft.
rent at Niles, O., that the National Electric Light Company
has bought the plant and good will of the Banner Electric
Company, at a good price, and that the old force and staff
will be retained, N^ith Mr. N. L. Morris as manager.
foi

A

PORCELAIN FACTORY FIRE.—The
Company,

perial Porcelain
fire

on February

2.

factory of the ImN. J., was destroyed by
one of the largest manu-

at Trenton,

The concern

is

facturers of electrical porcelain specialties in the country. The
The loss is understood to
plant is to be rebuilt immediately.
be practically covered by the insurance. ^Messrs. F. A. Duggan
and B. B. Dinsmore are at the head of the enterprise.

TROLLEYS

IN SPAIN.— .\ concession is to be given for
the construction and working of electric tramways in Barcelona,
Spain, from the Rambla de Cataluma via the Carretera Consejo
de Ciento to Hostafranche for 60 years or less. Address Direction de obras piiblicas, Ministerio de Fomento, Madrid. Spain.

the increased cost of
of all kinds of material going into telephone plants and the
missuse of the instruments, the managers of the Cleveland
to

companies believe that either an advance in rates will
ultimately have to be made or the charges fixed by message,
rather than by the month or year.
The Cuyahoga Telephone
Company has a good supply of copper and has bought nothing
since it advanced beyond 20 cents a pound.
Manager C. Y.
McVey says that iron wire for insulated drops from the street
cables to homes has been used and has resulted in quite a
saving.
Manager Yensen, of the Cleveland Telephone Company, feels that charging by the message would be the proper

the

application of mechanical
Recent
place of a chimney continues to increase.
orders for such equipments are reported by the B. F. Sturtevant Co., of Boston, Mass., for Jacob Ruppert Brewery, New
York City; Wellman-Seaver-Morgan Co., Cleveland, Ohio;
Leominster Button Co., Leominster, Mass. Saquoit Silk Mfg.
John L. Roper Lumber Co.. Oriental,
Co., Philadelphia, Pa.
Fels &
Barber Asphalt Paving Co., Nyack, X. Y.
C.

that a contract has been

COST OF MATERIALS.— Owing

left

MECHANICAL DRAFT.— The

draft

the City of Mexico
signed with S. P. Applewhite
of that city for the development of electric power on the Rio
Mr. AppleGrande, district of Cuicatlin, state of Oaxaca.
white has the right to transmit electrical energy to any point
he may find desirable. It is his intention to supply power and
electric lighting to the City of Oaxaca and to the different mining camps in that region, principally in the district of Taviche,
where power at the present time is badly needed. It is reported that the development of the mines in that district, although
progressing rapidly, are greatly retarded owing to the lack
Wood is very scarce and some of the
of adequate power.
mines are at present using coal to run their steam engines, costing in the neighborhood of $31 per ton. The introduction of
electric power will be the salvation of the situation in that
It is proposed that development of the project will
locality.
be started at a very early date.
The concession carries with
it the
usual franchises, such as the free importation of all
materials, machinery, etc., exemption from taxation, the free
use of government lands, etc.
state
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local

ELECTRIC CRANES.— An

order for 10 three-motor type
ranging from 5 to 25 tons, has been placed with the
Cleveland Crane & Car Company, Cleveland. O., for the new
works of the Empire Bridge Company, at Elvira, N. Y.
cranes,

.

LIGHTING IN FINLAND.—According

to the Mercator
towns of Lovisa, Nyslott and Nystad intend to introduce electric-lighting systems, and in the
spring will invite tenders from electrical firms.

at Helsingfors, Finland, the

way

This, he thinks, would do away with
to get at the matter.
improper use of the service and people would take advantage of it only when needed, rather than at all times their
whims dictate. The high interest rate on money is cutting
quite a figure, too, as most of the companies must finance their
improvements and extensions.
all

HUDSON TUNNEL CONTRACTS.-Advices

from Pittsburg state that five local concerns have been awarded contracts
which will total more than $2,000,000 by the Hudson companies,
the subsidiary concern which is building the Pennsylvania
Railroad tunnel under the North River and the New- York
terminal.
The Pressed Steel Car Company has begun work
on the first of 250 all-steel cars for the underground service.
The Carnegie Steel Company has secured an order for the steel
rails to be used in the tunnel and terminals, while the American
Bridge Company will "Supply and erect the structural iron work
lor the tunnel and the Fulton and Hudson office building at
The Wcstinghouse Company has been awarded
the terminal.
the contract for the motor and air brake equipment of the cars.
and the Oliver Iron & Steel Company is making the bolts with
which the scams of the tunnel arc connected. Eight cars to a
train will be run during the rush hours, each car being equipped

with separate motors, hut

one

iiiniiirnKiii,

all

working under

direct coiitrol of

Financiat Intelligence.
THE WEEK

IN

WALL STREET.— The

stock market

was

substantial improvement in prices.
Rumor of further borrowings by railroad companies were
Industrial stocks were quiet,
circulated, but had little effect.
and the United States Steel issues did not fully respond to

firm and

more

active at a

improvement in other parts of the list. The week closed
with a reaction. The week's statements of earnings published
by the Reading, the Pennsylvania and the Grand Trunk, showing decreases in net for December, confirm the predictions
made over a month ago that the railroad? would suflter from
congestion of freight and car shortage. It will be two weeks
With the exor more before the full returns are available.
ception of New York & New Jersey Telephone all the electric
securities are higher than a week ago. the range of advances
being from ^-point to 2.>4 points, the latter being General
the

Electric.
New York & New Jersey Telephone declined 5^
on the week's trading. The curb market wa- a little more
active during the week, recovering in sympathy with the exchange list. I'liH.nving are the clo'iin.i; quotation* of Fob. 11:

—
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KEW TOBK

UH

Allis-Clialmirs Co. pfd

36

Ameiican L»ist. Tel
Americaii LocomotiTe

71K

Americ&B LocomotiTe pfd..
American Tel. & C»ble
American Tel &Tei
Brooklrn Rapid Transit
Electric Boat
Electric Boat pfd

110
83

MackayLos
Mackay oe. pfd

111
80

'

MarcoD' Tel
73>«

74ie

31
73

32
73

Metropolitan St. Ry
N. T. 4N.J. Tel
Western Union Tel

82»(i

Westinghonse com

Electric Vehicle
Electric Vehicle pfd

150

83
150

5
129

Feb. 6 Feb. 11

Feb. 11

laH
UI

228

225

19

18>t

Maes. Elec. Ry. pfd
Mexican Telephone
New England Telephone
Western Tel. t Tel
Western Tel. & Tel. pfd

SS

68

131

4^6
124

American Railways

Feb.
50h 50^
5

Elec. Co. of America
Blec. Storage Battery

lOJi

63

Feb

11

lOH,
64

Feb.

5

11

1%

Phila. Electric
Phila. Rapid Trans
Phila. Traction

2QH

8

21H

Klec Storage Battery pfd

CHICAaO
Feb.

Chicago City Ry
Cllic»go Edison
Chicago Subway
OhioBio Tel Co
Metropolitan EleT com
•Ex-dividend

...

5

Feb.

150 150
140 ...

30X...

.

2ew

U

Feb.
National Carbon
National Carbon pfd
Union Traction
Union Traction pfd

Feb.

5

11

78
117

26

PNEUMATIC TOOL EARNINGS.—The

annual report of
Chicago Pneumatic Tool Company shows profits of $1,001,550 for the year ended December 31, 1906.
After the deduction of $128,081 for depreciation and renewals and $21,999
for the developing and perfecting of new tools, there remained
$851,468, out of which bond interest of $115,000, a sinking fund
installment of $50,000, and a 4 per cent dividend aggregating
$244,351 were paid, leaving a surplus for the year of $442,117,
which brings the total surplus up to $878,409. The company
has acquired the Consolidated Pneumatic Tool Company, Ltd.,
of London, and has organized the Internationale Pressluft &
Eiektricitaets-Gesellschaft, Berlin, and has bought the Canadian
Pneumatic Tool Company, Ltd., Montreal. All of these organizations, says the report, show during the year increased
volume of business and substantial gains in assets, with the
the

result

company has

the

that

for marketing

benefited in additional facilities
output, with resulting increased profits.
In

its

connection with the acquirement of the business of the Philadelphia Pneumatic Tool Company, of Philadelphia, and the
organization and extension of the foreign companies, it was
thought desirable to borrow temporarily $195,000, which is included in the item "Bills Payable," amounting to $247,499.94.
The amount so borrowed has been more than offset, the report
a^.scrts, by the additional assets acquired.
Additions to plants
have been made during the year and development work completed has exceeded that of the previous year.
Mention is
made of the fart that of the authorized issue of $2,500,000
bonds, $200,000 arc still in the treasury, and $293,000 have been
retired for sinking fund purposes, leaving outstanding $2,007,000.
The excess current assets on December 31, 1906, $1,542,075.99,
show an increase of more than $883,000 sinct- ilic CDinpany
'.I'- organized five years ago.

VERMONT POWER DEAL.— It

is

reported

from Mont-

has been made of the J. S. Viles Lighting & Power Co. to the Consolidated Lighting Company,
whereby the latter concern becomes one of the largest of its
kind in New England.
The price paid is said to lie over

pclicr, Vt., that a sale

By

$.TOO.ooo.

quire*

the

Iransarlion

the

t

'

the

Coiisolidated

rompany

ac-

Middlesex Narrows and all the lighting
Montpclier, Middlesex, Barrc. WilliamsBarrc, South Barre, Oranitcvillc and Waterhury.

plant

at

and power contract*

in

ned power of
rriiiipany 6,600

the two plants

will give the Consoli-

water horsepower and

3,.soo slcain horseor a total of 10.100 hp. The officers of the new comp.iny, it is announced, will be the same as those of the Consoli'laled
Pr^^ifI>nl. VV. F. Davidson, Port Miiron. Mich.; viccpre«idcnt, John C. Tomllnson. of New York; treasurer, A. D.
IVnnrtt, of New York
secretary and general manager, J. E.
Ill
'.u
•)
<,( Monlpelier
i.ii

.i

|i'/«>-r.

:

;

'

'

"

Tri.r.F'IIONE.— It
.lie

•

•<<)

Company

has already sold

W. Halsey &

Co., but

present condition of the bond market, flooded as it is
with other telephone issues, it has not been considered wise
Their natural
to make any Eastern offering of the bonds.
market is in California and the bulk of them will undoubtedly
be placed there in spite of the disaster in San Francisco.

MISSOURI BELL TELEPHONE.— The

PHILADELPHIi
Feb.

Telegrapl;

in the

BOSTON
Feb.

&

Telephone

XLIX, No.

more than the first installment of 25 per cent of the bonds
which came due about two weeks ago. Nearly $3,000,000 of
the bonds have been placed, mostly in California, where they
are tax exempt and where the price of 102V2, a 4.85 per cent
income basis, renders them the equivalent of a 5J4 per cent income non-exempt bond. The s>Tidicate has about thirty months
The Eastern
in which to take up the full $10,000,000 bonds.
selling agents for the syndicate are N.

"Westinghonse pfd

American Tel * Tel
Cnmberland Telephone
Edlflon Elec. Ilium
General Electric
Mass. Elec. By

Pacific

the

Feb. 3 Feb. 11
157
liiO>«
13H General Ejectric
38Jj Hudson RiVer Tel
Interborough Met. Com.
35
35>6
71
71i<
71J^ Interborough Met. pfd..

Feb, 5 Feb. 11

AUia-Chalmers Co

\"oL.

is

announced

from

Boston

of California hanker* which purrhatcd re5 per rrni vi year fir«t morlgagr bonds of

Bell Telephone
of Missouri will offer to stockholders of record February 26 the right to subscribe at par to $2,028,000 new stock
in the ratio of three shares of new stock for every ten shares
of present stock. The rights are estimated at $10 per share.
The outstanding stock is $6,391,250, on which 8 per cent is

Company

being paid. The company closed its fiscal year December 31, 1906,
with a total of 42,843 stations, an increase of 12,656 during
the year. The company expended $1,800,000 in new construction
in 1906. a portion of this amount going into enlargements of
The net earnings of about $500,000 were discable conduits.
tributed in 8 per cent dividends on the $6,391,250 stock.

DIVIDENDS.— The directors of the Niles-Bement-Pond Company have declared the regular quarterly dividend of i' j per cent
on the preferred stock, payable February 15. They have also
declared the regular semi-annual dividend of 3 per cent on the

—

l"j per cent March
stock, payable in two installments
20 and i'/2 per cent, payable June 20. The directors of the
Pratt & Whitney Company have declared the regular quarterly
dividend of ij.-^ per cent on the preferred stock, payable February 15. The directors of the Grand Rapids Railway Company have declared a quarterly dividend of i per cent on the
common stock, payable March i. The Columbus (O.) Railway
has declared a regular quarterly dividend of I'A per cent on

common

the

common

stock.

OREGON MINING POWER.— The
Company has been

obliged to double

Condor Water

its

& Power

equipment. The cenBay, on Rogue River,

plant of the company is at Gold
distributes electrical energy to all the districts of
it
Josephine and Jackson counties. The company is now placing
at its various distributing points step-up transformers which
tral

whence

from 20.000 to 40.000 volts. When
are in and other imprbvements now under
way are completed, the Condor company enterprise will be
second to none as a mining power supply on the Pacific Coast.
It? power lines have been strung to every important mine or
will raise the

the

line voltage

new transformers

mining

district,

within a radius of 50 miles of Gold Bay.

INDEPENDENT TELEPHONE.— The

U. S.
Iiulcpcndent Telephone

United States

Company, of Rochester, has announced

that an agreement has been reached between the holders of
$6,000,000 of the company's bonds and a trust company, to take
over the entire bond issue of $13,316,000 of the company at 35,
$4,782,200 of its stock at 5 and the deferred stock used to purchase the New York Independent Telephone Company's fran-

Reference to

chise.

this transaction

has already been

made

in

these pages,

WESTERN ELECTRIC EARNINGS.—The

Western Elecgross earnings in
I'xVi as the giganlic sum of $^)0.2ts.33i, against $.t4.'4.=;.7.S3 in
This enormous
llic preceding year, an increase of 56,8 per cent.
The
business was due to Hell leleiihone expansion ihielly.
total number of emi)loyccs was 26,938 as compared with 10.704
The gross earnings in I'Xi.i were $32.in the previous year.
tric

Company

in

its

annual report gives

its

4.«;3.'>8o.

BOSTON

EDISON STOCK,- .\l an ..u.linn ui Boston, 60
shares of Boston [''.dison Ivlectric stock were placed on sale
by authority of llir Board of Gas and I'"lcctric Light CommisFive shares were sold at $225, five at $220, and fifty
sioners.
shares at $216'^.

HUDSON
Company
over

KKi?,.

I'OWEH.— The Hudson

Kiver Power
an increase of $155,839
The earnings for December were $89,645.

KI\II<

carnefl

$8fj.|,227

la*t

year,

Febri-arv
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GENERAL NEWS.
—

Conjfruciion ^ekvs.
GOODWATER, ALA. — The

authorities of Goodwater are installing an
an expense of about $1,500. the power of Matchett

electric light plant at

Creek being

utilized.

$400,000.

GREENVILLE. ALA.— The Henderson
!»lanning

to

president

and manager.

establish

Light

day service after April.

a

MARION, ALA. — The

—

& Power Company

is

Henderson

is

COLORADO, COL. Ordinances providing for submitting to the vote
of the people the question of authorizing the Council to erect a municipal
light plant in this city and also for submitting the question of issuing

considering

$30,000 in bonds for the construction of the said plant has been introduced and ordered printed.

C.

C.

Marion Light & Power Company
May.

is

the question of establishing a day service in April or
is

CANON CITV, COL. The City Council has awarded a franchise to
Frank D. Heath and associates, granting rights of way for the construction and operation of an electric railway in Canon City to the top of
the Royal Gorge, and to the City Park.
.A.bout twelve miles of road
will be constructed to the Royal Gorge and ten miles within the city
limits.
The enterprise will entail an expenditure of approximately

T. D.

Kemp

DURANGO, COL. — Preliminary

manager.

struction

OPELIKA, ALA. — The
McKee,

City Council has granted a franchise to H. L.

plans have been prepared for the conElectric Railroad, which is to

Durango & Pine River

be about 30 miles long.

LONGMONT, COL. — A

of Troy, for an electric street railway for a term of 30 years.

DOUGLAS, ARIZ. — The

of the

proposition

Douglas Improvement Company is now installing a 325-kw, alternating-current generator direct connected to an
AUis-Chalmers vertical cross-compound engine. James G. Cowan is man-

whereby a new plant can be installed by
sell same to city at any time.

ager.

Power Company

HOPE, ARK. — The managers

of the city water and electric light plant
considering the question of installing another dynamo in the plant
and establishing a day service. Charles M. Richards is superintendent.

pipe

Bryce and associates, of Los Angeles, have
purchased the Belleville mine, near Ohir.
The new owners are making
arrangements to use electricity for operating the mines, and are also
said to be contemplating building an electric railway from the mines to
Auburn.

CHICO, CAL. — Plans and

specifications are being prepared for the
of a large station at OrovJUe and Marysville Junction, which
will be used as a passenger depot, express ofiice and power sub-station.

FRESNO, CAL. — The San
the

Wishon

is

erection

Joaquin Light

& Power Company

numerous suburban

of

power

lines.

is

contem-

A.

G.

\V.

manager.

to

lay

C. Watson has applied to the Board of Trustees
conduits and string electric wires for the trans-

mission of electricity in this city.

—

LOYALTON, CAL, The Loyalton Electric Light Company is contemplating changing from steam to water power this year. R. VV. Bender is manager.

SACRAMENTO, CAL.— A
Ilawley

contract

& Carley Company by

has been placed with the Hawk,

the Sacramento

Gas & Electric Company

of an extension of the road from High-

for the immediate construction

land Park to Curtis Oaks.

SAN FRANCISCO, CAL. — A new

power company is entering the
under the name of the California-Nevada Electric Power Com
pany, which has been incorporated with a capital stock of $10,000,000,
The company plans to build and operate plants for manufacturing,
transmitting and supplying electricity in California and Nevada.
The
directors are R. E. Maynard, of Los Angeles; F. G. Baum, of Berkeley
F. V. Keesljng, of San Francisco; C. R. Leevers, of Reno, and O. K.
field

Gran, of this

owners of the

electric lighting plant are

considering the establishment of a 24-hour service, and will change the
rates of electricity from flat to meter rate.
C. E. Chambers is manager.

STOCKTON. CAL. — The

American

Kivcr

Electric

Company

to

is

erect a large steam generating plant in this city in the immediate future

The plant

will

consist

nected to generators.

large hydro-electric plant on the

of
It

a

will

3,ooo-hp Curtis steam
cost nearly $250,000.

American River.

turbine

direct

con-

—

VACAVILLE, CAL. The Vacaville Water & Light Company i5 contemplating the erection of one and one-half miles of pole line, 6,600 volts.
W.

2.

McBride

is

manager.

VENTURA. CAL.— The
at

present

erecting

or

line

Sterling Public

a

Service

Fred. McClain

is

Company

i50-hp compound engine and
superintendent.

BRIDGEPORT, CONN.— The New

a

is

contem-

ten-ton

ice

Ventura Water, Light & Power Company

60-milc,

3 3, 000- volt,

three-phase

York.

New Haven &

Hartford

Company

has virtually decided to construct a power plant in
this city, similar in plan and size to the one at Cos Cob, for the electrification of the main line, in the south end of the freight yard convenient to the coal station.
The plan is to bulkhead its property inside
the harbor lines and make a score of acres of new ground. The improveRailroad

ments planned

will

cost

more than $500,000.

Danbury & Bethel Gas and Electric Light
has placed an order with the General Electric Company, calling
for a i,coo-hp steam turbo-generator set, complete with all necessary appliances, switchboard panels, etc.
Boilers of sufficient capacity to take
It is expected to have the
care of this set have also been ordered.
new equipment installed and in running order within three months.
This enlargement has been made necessary by the large increase of the
business in the electrical department, due principally to the sale of electricity for power purposes in the various factories and shops in Danbury, also to the demand made by the Bethel manufacturers for electric
The company is now constructing a threeenergy for power purposes.
phase line to Bethel, and expects to have the ser\-ice ready for its new
A proposicustomers, both for power and lighting, within a few weeks.
tion is being prepared by the company to furnish the borough of Bethel
with electricity for illumination of its streets and highways.

Company

HARTFORD, CONN.—At

the annual meeting of the Hartford ElecLight Company, which was held Tuesday, February 12, the stockholders voted on a proposed increase of stock from $1,800,000 to
$2,100,000.
It is understood that the new capital will be used in part
for the retirement of bonds and in part for important construction work
in putting under ground all the wires in the section bounded by Farmington and Asylum Avenues and Woodland Street.

tric

TORRINGTON, CONN.—At

its

Council,

Pagosa Springs Electric Light &
contemplating the installation of water power, either
ditch,
E. M. Hampton is manager.

plating the installation of a

city.

SAN JACINTO, CAL. — The

as an auxiliary to

to

will be willing to

DANBURY, CONN.— The

LEMOORE, CAL.— H.
for a franchise

who

F.

erection

plating

submitted

is

STERLING, COL. — The
plant.

—W.

CAL.-

been

capitalists

PAGOSA SPRINGS, COL.— The

are

AUBURN,

has

transmission

is

line

plants and tapping Edison Company's power transmission
building four sub-stations and wiring tht towns of Montalio,
Saticoy, Fillmore and Piru
also installing a 350-kw. tandem-compound

connecting
lines,

;

Allis-ChnlnuTS engine direct connected to a 2,200-volt. thrcc-phasL\ 50cydc Bullock alternator. Two Babcock & Wilcox boilers and complete
condensing plant arc being installed at Oxnard; also motor generator and
engine driven exciter units in same station. The company is also developing
50(t-hp water power in Ventura and will install a turbine connected to
thri'ephnsr generator, and will change its system from 60 to 50 cycles.
In addition to the transmission line above the company is building a
lo.ooo-volt line from Oxnard to Camaritlo, a distance of 10 miles, from
Ventura to Snticoy, 9 miles, and from Ventura to Montalio, 4 miles.
Tames F. Barker is superintendent.

the

Light Company this week
stock from $200,000 to $300,000.
Electric

WASHINGTON,
the Building

D.

C— Sealed

Committee of the U.

it

annual meeting of the Torrington
was voted to increase the capital

bids will be received at the office of
S. Department of Agriculture, Wash-

12. for the construction of the power house
Department of Agriculture, Washington, D. C, in
accordance with the drawings and specifications, copies of which may

ington. D.

C,

until

March

for the United States

be obtained at the Office of the Building Committee, L^nited States DeAll applications must be accompanied by a
partment of Agriculture.
certified check for $25, made payable to the Disbursing Clerk of the
Department of Agriculture, which checks will be retained until the return of the drawings and specifications. B. T. Galloway is chairman.

C—

WASHINGTON.

Sealed proposals will be received at the ofD.
of the Building Committee U. S, Department of .\gricuUurc, Washington, D. C. until March 12. for the power plant equipment of the
new buildings for the United States Department of Agriculture, Washington. D. C. in accordance with the drawings and specifications, copies
fice

which may be obtained at the Office of the Building Committee,
.Ml applications must be
United States Department of Agriculture.
accompanied by a certified check for $100, made payable to the Disbursing Clerk of the Department of .'Xgriculturc. which checks will be reB. T. Goltaincd until the return of the drawings and specifications.
loway is chairman.
of

W.\SniNGTON.
plies
26. to

and

Accounts.

D.

C— Bids

will

be received at the Bureau of Supuntil Feb.

Navy Department. Washington, D. C.

furnish at the navy yards,

etc..

Portsmouth, N. H.; Boston, Mass.;

ELECTRICAL WORLD.

3^4

Xewport, R. I.; New York, N. Y.
League Island, Pa.; Annapolis,
Washington, D. C; and Norfolk, Va., a quantity of naval supplies
as follows: Schedule 402
arc lamps, etc. Schedule 405
Conductor, re-

ROCKPORT. IND.-The

;

Md.

;

—

—

Also until March 12 to furnish at
Cal.. and Puget Sound, Wash., a quantity
of naval supplies as follows: Schedule 411
transformer, attachment for
hoisting engine, etc.
Schedule 412 pea rock tiling, electrical supplies,
rotar>blower, etc.
Application for proposals should designate the
schedule desired by number. E. B. Rogers, Paymaster General, U. S. A.
.TACKSOXVILLE, FLA.— The Board of Bond Trustees on Feb. 4
sistance coils, conduit

fittings,

etc.

the navy yards. Mare Island,

—

—

awarded the contract for two boilers for the city electric light plant
to the Babcock & Wilcox Company, of New York, N. Y., for $15,679.

TAMPA, FLA. —The Tampa
ing

its

Company

contemplating extendlines to West Tampa, for which franchises have been granted.
Electric

is

W. Wells is manager.
AMERICUS, GA. — A franchise

George

has been granted to the Leroy Davison
Railway Company to operate an electric railway in this place,
A. Dobson is manager.

Street

W.

CEDARTOWX,

GA.

—The

question of duplicating the present engine
and dynamo in the municipal electric light plant is being considered.
W. D. Ivcy is superintendent.

WAYNESBORO,
tric

bonds

GA.

— The

town has sold $60,000 in water and electhe Robinson-Humphrey Company, of Atlanta, and has

to

plating extending

VEVAY, IND. — Contracts

have been placed for a 150-hp Hamilton
one loo-kw generator and a 125-hp Brownell boiler for
the municipal electric light and water works plant.
Charles Holcroft is
manager.

set

is

installation

contemplated

Morehead

for the
superintendent.

is

electric

lighting

—

ASSUMPTION,
Springfield

municipal

of a direct connected

ILL. The Council has granted
& Southeastern Traction Company.

a

or belted

W.

plant.

franchise

to

J.

the

MORGAN

r-\RK, ILL.— The

street lighting system of the municipal
soon be equipped with enclosed arc lamps. Charles

electric light plant will

Stemm

is

superintendent.

NOKOMOS. ILL.—The Nokomos Electric Light & Power Company is
contemplating changing the street lighting system from open direct-current lamps to enclosed alternating-current arc lamps.
W. H, Casselbcrry is manager,
PARIS, ILL.

— The

lighting plant is

system of the
being changed to luminous arc lamps.
street

lighting

ROCHELi-E, ILL. — Extensive

municipal

electric

and improvements arc being

additions

made to the municipal electric lighting plant at a cost of $^5,000. A
new power house is being built, two new boilers of 150 hp each added
to the plant and a brick smoke stack ii^o ft. high is now under construction.

O. Rhodes

I.\.
The City Council has granted a franchise to the Albia
Light & Power Company for the construction and operation
of a street railway in the streets of the city.
It is stated that the electric light plant has been sold to interests owning the Oskaloosa Light Sc

Power Company.

CEDAR RAPIDS. lA.— Cedar

Rapids &: Iowa City Railway & Light
planning to increase the capacity of the engine room by
1,500 kw and enlarging and modernizing the entire boiler plant.
The
work will involve an expenditure of about $100,000. William G. Dowsis manager.

Company

SPRINGFIELD,

ILL.

10 the City Council

lighting plant in

—John

DAVENPORT, lA.— The

in

Klsbcr

is

its

BrinkcrhofT

and associates have applied
and operate an clrr.tric

this city.

plant

DAVENPORT, lA.—The

FARRAGUT.
lighting plant

Light, Heat & Power Company will
generator, new boilers and heater.
L. E.

Urbana

manager.

ANDERSON,

INI).— A 3iohp

Stirling

in the municipal electric tight plant.

rOLUMBUS, IND.— The

boiler

now

is

Charles Berry

is

being installed

superintendent.

clerk

of

Columbus has

made

just

his

for 1906 relating to municipal lighting. According to the report
173 electric street lamps cost the city $31.03 cents each ddring the
ymr. The cost of each lamp was formerly estimated at $67.
(he

CRAWFOkDSVILLE. IND.-The

Crawfordsvillc Electric Light &
make extensive improvements to its system
»oon.
A new engine and dynamo will be installed and the lines over*
hauled.
James R. Thomas U superintendent.

Power Company

will

swon

GOSIIKN, I.VD.— The managrn

of the municipal electric liuht plant
contcmplaling changing the street lighting system to encluncd arc
lamps.
F. ir ShafTcr is superintcnrlent.

re

HUNTINGBURG,. IND. — A new

engine direct connected lo a joo kw
alternaiir.it current generator is being installed in the electric lighting
plant of the Misturr Bros. Company.
Augunt Micsiucr is nmnagcr.

irUNTINGTON, IND.— The

Huntington Light it Ptiel Compony is
3SO'bp Stirling boiler and has ordered a 450-kw genera*
tor to rrplacr the joo kw generator now in the plant.
P. D. Townsend

now
is

installing

placed • contract with
B. V. Hubbard

plant.

:t\

IND.

'<"M

j.
Is

— E»rl

Public

Service

Company

M. Laricn. of Chicago.

III.,

for

has
a

recently

15-ton ice

manager.
has been awarded the contract for
light plant al the new Clitldrnt'i ll»me

Clevrngrr

of the electric

Council of Buffalo to furnish electric-

question of erecting a municipal electric
being agitated by the citizens of this place.

—

lA.
E. W. Hoag is contemplating putting in a day
connection with his electric light and power plant.

circuit in

MOJNr

—

AYR,

I A.
The citizens are considering the question of the
of a municipal electric light plant, and it is stated that
an election will be held in the spring to vote on the proposition.

construction

OSKALOOSA, lA.— The

&

Oskaloosa Traction

equipment.

A.

Anderson

B.

Company will
new station

install

superintendent.

is

—

OTTUMWA,

Light

and

build 18 miles of single-phase interurban system

lA. The Ottumwa Railway &
sidering the construction of an interurban line.

Light

Company

con-

Is

—

TAMA, I A. H. J. Ferguson, city clerk, writes that the citizens voted
Feb. 7 to issu^ bonds for the construction of an electric light plant.
ATCHISON, KAN.— The

Atchison Railway, Light & Power
contemplating building a new power house and installing
three-phase induction motors.
John S. Hackstoflf is manager.
is

Company
6o-cycle,

—

CONCORDIA, KAN. The Concordia Electric Light Compatjy is contemplating increasing the capacity of its plant by the installation of a
iSo-hp high pressure boiler, an additional dynamo and a smaller engine,
II. ^L Spalding is president and manager.
etc.
EL DORADO, KAN.— The

is

Dorado Electric & Refrigerating Com-

El

of a 6okw, 6o-cycle, two-phase,
direct-connected, high-speed outfit in itp plant.
C. D. Resler

contcmplatng the

is

installation

manager.

KINGSLEY, KAN.— IL

Ketclson, owner of the Kinsley Light &
organizing a company with a capital
of $25,000 to double the capacity of the plant and will also install a sixWhen
ton ice plant to be run in connection with the electric plant.
improvements arc completed a 24-hour service will be established.
P.

plant writes that he

now

is

Mcl'HERSON, KAN. — John
Water &

Electric

Salthouse,

Works, writes

whole residence

district

manager of the

that the electric

lines will

McPherson
be extended

of the city.

NORTONVILLE, KAN.— C. W.
villc

Electric

present

Light.

dynamo

in

Buckingham, owner of the Nortonis considering exchanging the
for one of larger capacity.

Power & Heat plant
the pl.tnt

PEABODY, KAN.—

L.

Osborne,

J.

& Power Company informs us

manager of

that the capital of the

the

Poahody

Light

company has been

increased for Ihc purpose of adding a six- tun ice plant, a 40-hp Ideal
The company will furnish
engine and a 3okw grncralor to ils plant.
a day powrr circuit for fans and for power purposes.

PITTSBURG, KAN. — A new
l>cing

pany.

inHtallrd

M.

C.

in

Kelly

the
is

plant

of

boiler

the

of

Home

500

hp and engine are now
Hral & Power Com-

Light.

manager.

BARDSTOWN.

KY.- Plans arc being pre|>arrd for buihiing a street
rnilwiiy by the Bnrdstown Street Railway Company, 13 miles in length.
IIOI'KINSVILLE, KY.— The Ilopkinsville t;as & Electric (..mpany
is changing it« system from 133 to 60 cycles, and installing tw<i Hiillork
D. .1. V'MinR it
generators having a cnmhlncd capacity of 415 kw.
manaffrr.

LOUISVILLE, KY.- The
Company have turned over

suprr'ntrn'l«-nt.

MOORKSVILLE, IND.— The

Davenport Brick & Tile Company has sub-

Town

— The

MANCHESTER,
power

to the

cil/

report

lA.

now

is

Railway & Light Company is conA. G. Goldsmith is superintendent.

GILLESPIE, lA.— The Gillespie Electric Light, Heat & Power Company and the Benid Electric Light, Power & Telephone Company have
been consolidated under the name of the United Electric Light & Power
Company. The new company is capitalized at $30,000,

Power

new

a

Tri-City

entire plant.

its

mitted a proposition to the
ity for lighting the town.

2,200-volt,

for a franchise to construct

URBANA, ILL.— The
install

is

templating rebuilding

pany

superintendent.

is

—

ALBIA,

Electric

—

FREEPORT, ILL. At the annual meeting of the stockholders of the
Freeport Railway, Light & Power Company, on January 23, it was decided to expend $35. 000 or $40,000 in placing an entire new plant at
Brown's mill, to be used in creating a lighting and power service; it was
also decided to arrange for a general betterment of the service in this
city, the street lighting circuit is to be enlarged, the street railway to
be extended in different directions and more equipment added to the
city power plant.
A. J. Goddard is president and general manager.

engine,

Corliss

taken over the city lighting plant.

WEISER, IDAHO. — The

Rockport Water Works Company is contemservice.
A, H. Kennedy is manager.

power

its

XLIX. Xo.

Vol.

incorporators of the Kentiirky Traction
franchlie lo construct a line from
Louisville to Orel, to the I^inisvllle Railway Company, and arranKrinenln
will soon be mndr by the latter company to construct the lirir,
their

MIDDLKSIKiRO. KY.— The Commercial
Manning i« prr^idrnt.
way from Miilfllmlmro
IrpH

will

is

Club, of which Judge

J.

interrstrd in a project to build an elci-lric

In Strilinit, n

br tJikrn In nlitaln the

dmtancc of right mil".

riiiht

of

way.

I,.

rail-

Immediate

—
February

i6.
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UNIOMOWX. KY.— The

Uniontown Electric Light Company will
another alternator and an additional boiler set in its plant. G. F.
manager.

install

Cecil

is

CROWLEY,

LA.

— A.

Durio, superintendent of the municipal water
writes that a new boiler may be installed
in the plant, and also 3,000 pounds of waterproof wire used on the lines.

works and

electric light plant,

FRAXKLIX, LA. — Bids
nicipal

electric

plant

light

are wanted by the superintendent of the mufor enlarging the plant.
John C. Lewis is

mayor.

LAKE CHARLES, LA.~The

Lake Charles Ice. Light & Water Works
considering the installation of i,ooo-kw turbines, an alternating-current generator and other equipment. J. A. Landry is manager.

Company

is

LAKE CHARLES. LA.— S.

Woodring, general manager of the

T.

Cal-

Long Leaf Lumber Company,

writes that it is proposed to remodel
the plant and expend about $200,000 in improvements.
new electric
light plant, including dynamos, will be installed, two 78-in. x 20-ft. boil-

casieu

A

ers will be placed, and a 750-gallon fire

and

new system

also a complete

RUSTON, LA. — Extensive

pump

will be

added

to the plant

of water works will be constructed.

and improvements are conteminclude the installation
of a 150-kw, two-phase, 6o-cycIe, 2,200-volt, alternating-current generator
belted to a L. & B. engine of 200 hp, an 85-kw, two-phase, 2,200-volt,
60-cycle alternator direct connected to an engine, and a 200-hp boiler,
additions

plated for the city electric lighting plant which

R. H.

for arc lamps for the street lighting system.
superintendent.

also a transformer

Brooks

is

HAGERSTOWX, MD. — At

the annual meeting of the Hagerstown
Railway Company, the proposition to increase the capital stock
of the company from $200,000 to $1,000,000 was deferred.
Electric

AMESBURY, MASS.— The

Amesbury

Electric

Heat & Power

Light,

Company is contemplating building an addition to the engine room, 60x40
feet.
H. A. Sawyer is manager.

XORTH ABIXGTOX. MASS.—To
electricity

and

the

Electric

Rockland,

will

XORWOOD,

Light

install

M.\SS.

meet the increasing demand for
& Power Company, of North Abington

—The

new

a

400-hp

generator.

town of Norwood has entered

into

a con-

with the Edison Electric Illuminating Company to furnish the
tpwn with electricity for municipal and commercial purposes for seven
years.
The electric energy will be delivered at the town line and be
distributed by the town.
tract

STOCKBRIDGE, MASS.— The

Company

Stockbridge Lighting

Webster

Electric

Company has

petitioned

Legislature for authority to extend its hnes to Sturbridge for the
purpose of furnishing electricity to the citizens of that town, and for
permission to consolidate with the ^southbridge Gas & Electric Company;
and if the above petitions are granted to change its name to the Webster & Southbridge Gas & Electric Company, and also asks for authoritj' to issue additional stock to finance the undertaking.
the

BATTLE CREEK, MICH. — Announcement
&

is made that the Coldwater
Interurban roa^ has been financed and that construction
commence in the spring. The cost of the road is estimated at

Battle Creek

will

equipment

in the buildings of the Parental School,
T. Frea. Jackson, Inc., 502 Columbus Avenue,

to

—

HUDSON, N. Y. Bids will be received by the Common Council until
Feb. 28 for supplying electricity for lighting the streets and public
buildings of the city for a term of three or five years, beginning Jan.

Shannon has been granted

franchise

a

SAUK RAPIDS. MICH.— It is reported that the
decided to erect a new lighting system in this city.

N. Y^— The Delaware & Hudson Company is
reported to have purchased property north of Mechanicsville, on which
it will erect a steam power plant to generate electricity for use of the
Hudson Valley Railway and in part for the United Traction Company.
The proposed plant will have a capacity of about 30,000 hp equipped with
steam turbines.
James McArthur, of Albany, is chief engineer.

— Dr.

to

C.

S.

Council

has

N. Y. The Common Council has granted a contract to
Swett Electric Light & Power Company for a term of five years.
The price agreed upon is $70 per lamp for all-night service. The company also agrees to furnish electricity without charge for lighting of
the fire house, the police station, village hall and school houses^ the
amount not to exceed $150 per month. The Niagara Electrical Transmission Company has not secured its franchise and it is doubtful if it
will.
The application has merely been referred to a committee of the
board for investigation,

WATICRTOWN,

N. \'.— John R. Davidson, of Chicago, HI., has been
and is reported to be looking into the advisability of constructing a power plant in this place.
in

this city

APEX,
tric

Kethan has petitioned

for

3

—

The City Council has granted
Mesaba Traction Company, which

a

franchise for a

is

being promoted

by F. B. Myers and associates, of Biwabik.

OMAHA. NEB.— The Omaha
pany has decided

to

build

& Council Bluffs
three new extensions

^fountain.

—

LUMBERTON, N. C. Bids are wanted until March i for $20,000
water bonds and $5,000 light bonds. For further information address
R. C. Lawrence, town attorney.

WASHINGTON,

N.

C.

—The

Washington

to

Company has

Investment

applied for a franchise for a 5-mile electric railway in the town.

WINSTON,

N. C.

—A

has passed the State Legislature permitting

bill

town of Winston and precincts of Forsyth County, to issue bonds for
an electric railway from Winsto.i to High Point. 26 miles distant.

the

CLEVELAND, OHIO.—According to the statement of W. J. Spnrgborn, the local municipal light plant will show a profit of $1,553.33 as
a result of the first year of its operation, since it was taken over when
the village of Brooklyn was admitted as a portion of Cleveland.
In
making this reckoning, 10 per cent has been allowed for depreciation
and 4 per cent for taxes. Mr. Springborn says that the lights cost the
city $58.25 per lamp per year as against $69.72 charged by a private
company.
The new plant on the west side, with a capacity of Soo
lamps, will soon be ready for operation.

MANSFIELD, OHIO. — At

a recent meeting of the stockholders of
Interurban Railroad Company the capital stock
was increased from $30,000 to $2,000,000.

& Wooster

the Mansfield

NEW MADISOX, OHIO.—The

Council has taken up the <iuestion
supplying the town with electric lights and the proposition will be
submittea to a vote of the people.

of

ledo,

&

Port Clinton

franchise has been granted to the To-

Lakeside Railway

Company has

Traction

Company

its

extend

to

its lines.

Wilmington & Cincinnati
stock from $3,000,000 to

Springfield,

increased

TOLEDO, OHIO.—The

its

Railway Comstreet railway

with

capital

capital

ALBANY.

A mortgage on the property of the Economic Power
N. Y.
Construction Company, of .Mbany, for $250,000, has been filed at
Albany. Feb. i, and it is announced that the company intended 10 construct and operate plants in Buffalo. Rochester, Syracuse. Utica. Troy,
'Ihc officers arc: William K.
Albany, Yonkers and New York City.
Mr. Jones was
McFarland. president, and Burt L. Jones, secretary.
formerly manager of the George Electric Railway at Niagara Falls.
B. J. Snyder, superintendent school buildings.
the contract on Feb. 4, for installing electric

stock

of

the

increase

of

its

agent;

J.

H. Surber, superintendent,

all

of Tecumseh.

CORVALLIS, ORE.— The
viding

—

&-

& Western Railway Company has

—

electric

ELY. NEV. A company, to be known as the Ely Electric Company,
has petitioned the Commissioners of White Pine County for a franchise
to construct an electric railway from the new town of Kimberly to the
smelter site of the Nevada Consolidated Copper Company.

Toledo

Secretary of State a certificate
from $1,000,000 to $2,000,000.

the

TECUMSEH", OKLA. The Tecumseh-Norman Traction Company will
begin construction work as soon as the line is laid out. The power staThe officers
tion will be located midway between Norman and Tecuraseh.
of the company are: W, E. Powell, president; E. J. Dickeson, vicepresident; George Weed, secretary; M. H. Tcnnison. treasurer and financial

Street

lines.

FLUSHING. N. Y.— C.
New York City, awarded

question of constructing water works and an elecreported under consideration.

is

—

filed

Engineeiing Company, of Duluth (W. E. Patton. manager) writes that this company is preparing plans
for an electric light and power plant to be constructed at St. Hilaire,
using water power.

VIRGINIA. MINN.

—The

ASHEVILLE, N. C. The Asheville Rapid Transit Company has been
granted a franchise by the Board of Aldermen and will build a line to
Weaver\'ille, eight miles distant, and also a line to the top of Sunset

franchise

HILAIRE. MINN.— The Duluth

street railway to the

N. C.

light plant

$4,000,000.

for an electric light plant.

ST.

—

MEDINA.

the

SPRINGFIELD, OHIO.— The
City

clerk.

city

is

MECHANICSVILLE,

construct a street railway in this place.

AITKIN, MINX.

William Wortman

1908.

6,

PORT CLINTON, OHIO.—A
S.

for

City,

$37,340.

$1,000,000.

CAMDEN, MICH. — L.

Borough of Queens,

New York

expects

have its plant in operation by May 1.
The company will furnish
meters for all consumers of electricity and 16 cp lamps without charge.
The schedule of charges for electricity has been fixed at 20 cents per
kw-hour for lighting purposes, with a discount of 15 per cent on payments received within 10 days.
to

WEBSTER, MASS. —The

3^5

for

the

light

issue

of

City Council has passed resolutions pro$io,ooo bonds, for the cconstruction of an

plant.

ALEXANDRIA, PA.— The

Alf retta

Electric

Street

Railway

Com-

pany, which was recently chartered, has been organized and the following officers elected; John Phillips, president; Henry Knodc, vice-presiThe
dent; Samuel I. Spyker. secretary, and W. G. Kenaga, treasurer.
company has a capital stock of $75,000 and proposes to b«ild a line
from near Alexandria to Tyrone Forge.

—

DAWSON. PA. Among the improvements
Washington Coal & Coke Company during
steam and electric plant using the w.iste heat
The entire cost of improvements
the boilers.
SCRANTON,

PA.

— The

Scranton

the erection of a plant, which
site has been purchased.

A

will

made

at

the works of the

year, is a new
of the ovens for fuel for
was about $225,000.

the

past

Railway Company is contemplating
involve an expenditure of $300,000.
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WILKESBARRE, PA.— The
Company on

Electric

Jan.

stockholders
elected

2S

R.

of

Wiikesbarre Gas &

the

Forrest,

L.

of

Philadelphia,

and P. F. Wickham, of New York, N. Y., secretary and
treasurer, and decided to make improvements during the coming year
to the power plant and the gas works, and to extend the system.
president,

—

YORK, PA. The construction of an electric railway between York
and Delta by the way of Airyville, a distance of 20 miles, is being promoted bv A. K. Frey, Samuel Fulton, Hugh Ross and others.
The

EAU CLAIRE,
creased

WIS.

— The

capital stock

its

XLIX, No.

Vol.

Company has

Ludington Telephone
from $3,000 to $15,000.

in-

MILWAUKEE, WIS.—The Wisconsin Electric Railway Company,
which was recently incorporated, has changed its name to the Southern
W'isconsin Traction & Light Company.

—

IL^CINE, WIS. The Union Grove Telephone Company has increased
capital stock from $5,000 to $15,000.

its

CALGARY, CAN. — The

company will be known as the Red Lion & AiryviUe Traction Company
and the road will be operated by power furnished from the McCall
dam. A petition has been filed with the Borough Council of Red Lion
for the right of way over certain streets in that borough.
YORK, PA. The Wrightsviile & York Street Railway Company has

proposition made by Messrs. Alexander &
supply the city with electricity for power and light has been
rejected and the city has made application to develop power at Kananas-

given notice at the State Department at Harrisburg of an increase in
capital stock from $66,000 to §6,000,000 for the purpose of making
extensions.
The company will extend its line from Wrightsville over
the Susquehanna River to Columbia.

stall

Budd

kis

—

WESTERLY,

R.

I.

— The

been granted a franchise

CHARLESTON,

to

Westerly Connecticut Railway Company has
extend its lines to Pleasant View.

C—A

has passed the lower house of the
permit municipalities to sell water and
electricity for lighting to residents living in the suburbs of such municipalities.
The bill is not mandatory however.

South

Carolina

S.

Legislature

bill

to

—

UNION, S. C. The Union Manufacturing & Power Company is considering a plan to offer to supply electricity to the town of Union, and
to several large cotton mills.
At the recent election for officers August
W. Smith, of Spartanburg, was chosen president; H. C. Fleitman, of
New York, secretary; E. Nicholson, vice-president, and Edwin W.
Robertson, treasurer.

BOXESTEEL,
election

D.—The Town

S.

vote on

to

Board

issuing bonds to

an
the amount of $15,000 for water
is

being petitioned to

MOOSE JAW,

and the system will
still
be known as the Consolidated Telephone & Telegraph Company,
with W. C. Ccle, president; L. A. Raines, vice-president, and John T.
Specr, secretary and treasurer.
Clifton,

BROWNSVILLE. TEX.—The

Brownsville Water, Light Ht Power
arranging to make extensive improvements in its plant at a
cost of $50,000.
W. M. Ratcliffc is manager.

Company

FORT WORTH, TEX. — Plans
house of

the

BklGHAM

are being prepared

&

Light

Citizens'

UTAH.— .\

CITV,

Kail way

Street

new power

for the

franchise has been granted to the Og-

He

MONTPELIER,

—Announcement

has just been made public of the
sale of the J. S. Vilcs Lighting & Power Company to the Consolidated
Lighting Company.
The price paid is said to be over $300,000. By the
transaction the Consolid.ntcd Company ac()uires the plant at Middlesex
Narrows and all the lighting and power contracts in Montpelier. Middlesex, Barre, WilHamstown, East Barre, South Bnrrc, Granitevillc and
Waterbury, The combined power of the two plants will give the Consolidated Company 6,600 water hp and 3.500 steam hp, or a total of
.0.100 hp.
The oRiccrH of the new company, it in announced, will
be the ».imr as those of the Consolid.ilcd: W. F. Davidson, of Port
Huron, I'irMdcnt; John C, Tomlinson, of New York, vice-president; A.
IJ. Bennett, of New York, treasurer; J. E. Davidson, of Montpelier, sec
retary an^l general man.-)trcr. The Coniiolidated Company will have its
main officr In Montpelier.

VT.

GATE CITY. VA.— Whitcd
mg the construction of
NORFOLK, VA.— An
light

bring

is

Company

Brothers and

an electric
electric

installed

Lloydminster.

Ad-

—

the

—

Power Engineer's

Carnegie Library Building. Winnipeg.

office,

HAMILTON, ONT.— The

Board of Works has decided

to

procure bids

for 500 electric arc lamps, or their equivalent in Nernst or incandescent

lamps.

MONTREAL, QUE.— The

Canadian Pacific
Quebec Railway, Light & Power Company.

tl'.e

Railroad

Council has decided

City

has

to

purchased

offer

to

the

Montreal Light, Heat & Power Company an extension of contract for
the supply of gas and electricity for 20 years, beginning May, 1910.

The contract

for gas is exclusive, but in the case of electricity it is
provided that any company that cares to come in and compete with the
Montreal Light, Ilcat & Power Company may do so on accepting the
The contract is
same conditions as are imposed on that company.
meeting with much opposition, and will have to be approved of in a bylaw to be adopted later.

Company

at

light

Tatr

consider

arc

plant.

tn

plant

iupply
of

(he

electricity

power
Brewing

for

Consumers*

has

been

introduced

in

(he

City

Council to authorise a $1,000,000 bond election for public utilities,
Thr rcHolulion
erection of a municipal lighting plant.
now in Ihr hands of the finance committee.

cludinif the

noWLKSBURO, VA.— Bids

are

bring

called

for

by

llic

town

inis

for the construction of an electric light plant. 10 cost about
H, R. Hollis it town recorder.

TACOMA. WASH. — H,
Sqli*rh

Inr

I

to be bunt

K. Salisch, an EaMrrn capilaliNt, who is pret)
Lumber Cnmpany. is arranging for the construction
It Is Raid (hat the
plant on thr NisMually River.

wer for Ihr oprmtion of the large railway car shops.

plant wi
i.f

ir

t

.ir.imia.

Workman,

EATON,

meeting of

the

Torrington

the

J.

Doughty. Gideon H. Welch.

A.

— At

Telephone Company the following directors were elected: Judge Elam Fisher, L. D.
Lcsh. C. F. Brooke. C. B. Cokefair, C. E. Albright, Samuel Wolf and
Dora Mitchell. The officers are: C. F. Brooke, president; L. D. Lesh,
*
secretary, and Elam Fisher, treasurer.

ILL.

the annual meeting of the Eaton

KANSAS CITY, K.\N.— At the annual meeting of the Missouri &
Kansas Telephone Company, held Jan. 23, the present directors were
reelected, as follows:
B. Fish and F. C. Phelps, of Boston; C. E.
Yost, of Omaha; J. R. Muhine, M. A. Low and J. W. Glced. of
Topeka; J. S. Chick. J. F. Downing and C. S. Glced. of Kansas City.
I*".

GREAT BARRINGTOX, MASS.Barrinijton

lillectric

Light

At

Company

the annual

held

meeting of the Great

recently the

fotlowing officers

were elected: Frank Curtiss, president; P. A. Russell, vice-president and
general manager; Clyde Parrish, superintendent.

GKFENI'TKLD. MASS.— At the annual meeting of the Greenfield
& Power Company the following directors were chosen: F,
O. Wells. W, M. Pratt. C. C. Dyer. William B. Allen. J. W. Stevens,
Philip Cabot and Winthrop Coffin, of Boston. The officers are: J. W.
Stevens, president; George W. Lawrence, treasurer, and Charles H.
Klcctric Light

Keith, clerk.

NORTHFIEI,!). MINN.— At the annual mccling of the Northfield
Telephone Company held Jan.
5
the following officers were elected:
D. D. Turner,
William Klirl, prcnidcnt; C. B. Crnndnll, vice-president
Hccrctary;
J. Wilcox, trcosurer.
;

I''.

phone Company held Jan.
Larson,
rrtary,

president;

and

UTK-A,
of

-rg

fh''

annual

the

following officers were elected: George D. Workman, president; Frank M. Travis, treasurer; F. F, Fuesscnich. secretary; the directors are: G. D. Workman, F. M. Travis, F. F. Fuessenich,

Company

WU^LMAR, MINN. -At
resolution

Elecfions.

1

plant
the

D.

C.

TUUKINGTON. CONN.— .At
ICIectric

this city,

in

RICHMOND. VA.— A

a

at

WINNIPEG, MAN. Bids will be received by the Chairman Board of
Control, until Feb. 25, for the construction of 24 miles of single-track
tramway betw-een Lac du Bonnet and Point du Bors, in connection with
Specifications, plans, etc.. on file at the
the electrical development.

John

Company.

Northwestern Railroad Company by the Board of County Commissioners to construct an electric railway along the public highway between
Hut Springs and Brigbam. The company has also made application to
the Mayer and Council of Willard and Brigham City for right to run
through these towns.

of

line

is

FORT WORTH. TEX.— The Northern Texas Traction Company will
soon make surveys of the proposed interurban line between Fort Worth
and Cleburne.

dent of

long-distance

siderable pole line extensions.

—

and

Council has decided to insystem and build a line to

J. C. Jenner, city electrician, writes that the
following extensions to the municipal electric
lighting plant: One
i,ooo-kw, 6o-cycle, two-phase generator, a prime
mover of corresponding capacity and three 500-hp boilers and also con-

DENISON, TEX. At a recent meeting of the stockholders of the
Denison Light & Power Company it was decided to make extensive improvements to both the gas and electric plants at a cost of about $50,000.

den

CAN.

contemplates

city

MONTREAL, QUE.— The

Waynesboro and

Savannah,

telephone

energy municipal

central

a

connect with the government
dress H. E. Daniel.

call

CLIFTON, TENX. — A deal has just been closed whereby the Consolidated Telephone & Telegraph Company becomes the property of the
W. C. Cole Telephone Company. The principal exchanges of the new
arc

Falls.

FORT SASKATCHEWAN* CAN.—The

works, and an electric light plant.

company

to

S.

C.

Chnrirs

11.

F.

the

vice-president;

Crcvicr,

William Olion,

sec-

Ilillman. treasurer.

Home Telephone
were elected: Kdgar B. Odrll. prrsidcnt;

N. Y.- -At the annual meeting of the Utica

(iimpany the following
nrcrrtary

Lake Telefollowing officers wcit elected: Oliver

the annual meeting of the Green
;ii

Miller,

officers

vicc-preiidcnt;

W.

I.

Tnhrr,

trensurer;

C.

H

Poole.

and manager.

CLKVF.LAND. OHIO.— At

thr annual meeting of thr Lake Shore
Railway Company, held Jon. 15. Ihe present hoord of dirrctors
WON re-elected and at a subicqtieni meeting the board rr-clecled the
prrnrnt officers. The company Iihh under contemplation an increase in
thr pMwrr house facititiet at Frrnupnl.
Kleclric

;

February

ELECTRICAL WORLD

1907.

i6,

SAXDUSKV, OHIO.— At a meeting of the directors of the Sandusky
Telephone Company, held Jan. 28, the following officers were elected:
George Feick, president T. T. Morgan, vice-president J. C. Hauser,
secretary, and J. A, Geideman, treasurer. The company decided to exAmong the improvements conpend $15,000 in improving the plant.
;

templated

is

new

a

;

switchboard.

TOLEDO, OHIO. — At

the

Light Company, held Jan.

were

17,

annual meeting of the Toledo Railways &
the present board of directors and officers

THE HOYT

& DEMALLIE, INC., of New York, N. Y., has been
incorporated with a capital stock of $75,000 for the purpose of manufacturing electric vehicles. The directors are P. V. Hoyt, New York;
J. M. Demallie. of New York, and C. A. Wilson, of Passaic, N. J.

NORTHERN

THE

R. Bedford. Wilkes-Barre; W. A. Lathrop, Philadelphia; C. D. Simpson,
The
Scranton; I. A. Stearns, of Wilkes-Barre; C. W. Kline, Hazleton.
board organized by electing the following officers; Robert E. Wright,
C. W. Kline, vice-president; C. M. W. Keck, secretary and
Allentown; Charles West, general superintendent.

Company

held

of

Slipp,

dent; E.

—At

recently

the annual meeting of the Conestoga Telephone
the following officers were elected: John W.

Birdsboro, president; Jacob Hartz, of Morgantown, vice-presiZerr, of Geigertown, secretary; F. M. Brown, of Birdsboro,

M.

treasurer.

HARRISBURG, PA.— At the annual meeting of the Pennsylvania
Telephone Company held recently the following officers were elected:
A. R. Shellenberger, president; H. S. H'uldekoper, vice-president; J. Heron
Crosman. Jr., secretary and auditor; W. C. Fink, treasurer; L. H. Kinnard, general manager; Candor and Munson, WilHamsport, general

^e^

—

POTTSTOWN,

PA. At the annual meeting of the stockholders of the
Pottstown Light, Heat & Power Company, held recently, the following
directors were elected: J. Allen Healy, Edgar S. Cook. Jacob C. Setter,
George N. Malsberger, H. C. Hitner, John W. Healy and Dr. John
Davis.
Samuel H. Fridy was re-elected secretary and treasurer. In the
board reorganization J. Allen Healy was chosen president.

—

PROVIDENCE,

R. I.
At the annual meeting of the stockholders of
Narragansett Electric Lighting Company, held recently, the following board of directors was elected: Marsden J. Ferry, James M. Ripiey,
Fenner H. Peckham, William W. Douglas, Daniel A. Pierce, William
A. Walton, Arthur H. Watson, George L. Shepley, H. Martin Brown,
Samuel P. Colt, Howard O. Sturges, Samuel M. Nicholson, Robert W.
Taft. The directors organized by electing the following officers to serve
for the ensuing year: Marsden J. Perry, president and general manager;
Arthur H. Watson, vice-president; Edwin A. Barrows, secretary and
treasurer; Walter I. Barnes, assistant general manager.

the

BRISTOL, TENN.^At a special meeting of the stockholders of the
Gas & Electric Company held recently the retiring directors

Bristol

The board subsequently met and organized by electing
Hobbs, president; B. L. Dulaney, vice-president; W. D. Turner,
secretary, and C. H. St. John, treasurer.

were
C.

reelected.

B.

BRADFORD, VT. —At

the annual meeting of the Bradford Electric
following officers were elected: F. O. Kennedy,
president; C. A. Prouty, first vice-president and manager; C. H'. Curtis,
second vice-president; Mrs. C. H. Curtis, secretary; Mrs. M. C. Brigham,

Lighting

Company

the

treasurer.

SHERBROOKE, QUE.— At the annual meeting of the Sherbrooke
Power, Light & Heat Company, the directors elected for the next year
were: Hon. William White. F. P. Buck. A. G. Lomas, C. W. Cate, K.C.,
During the year the company has expended upward of
and M. Read.
$40,000 in the construction of a new power house and other improvements.

MONTREAL, QUE. — At

the adjourned general meeting of the shareLight, Heat & Power Company, held Feb. 6 in

holders of the Mexican
this city, the following directors were elected for the ensuing year: Sir
George A. Drummond, E. S. Clouston, J. H. Plummer, F. L. Wanklyn,
F. S. Pearson, C. H. Cahan. A. Berliner, of Berlin; Arnold Ellert, of
London; E. R. Wood, of Toronto. The "directors elected the following
oflBcers:

Pearson.

Sir
F.

George A. Drummond. president;
L.
Wanklyn, vice-presidents; C.

J.

H.
H.

Plummer,
Cahan,

F.

S.

secretary-

treasurer.

MONTREAL, QUE.— At

the annual meeting of the Shawinigan Water
held Jan. 28 the following officers were elected: Hon.
president; J. E. Alfred, vice-president, and Howard

& Power Company

Robert Mackay,
Murray, secretary.

Chi-

of

Incorporaiions.

MONTGOMERY, ALA. —The
with a

been incorporated

capital

President,

Ohio.

Cleveland,

and Frank

president,

S.

Ball,

W.

Tallapoosa Development Company has
of $50,000 by Hubert H. Ward, of
P. Putnam, of Detroit, Mich., vice-

of Montgomery, secretary and treasurer.

DENVER, COL. — The Commonwealth Power &
filed

articles

of

incorporation with

a

capital

Frank A. Maxwell and

incorporators are

Electric

stock

Company has
The

of $2,000,000.

others.

BRIDGEPORT, CONN.— The

Bridgeport, Danbury & New Milford
Street Railway Company has applied to the State Legislature for a charter to construct and operate a street railroad between the towns named.
The incorporators are William H. Marigold, Henrj- E. Reilly and John
T. King, all of Bridgeport.

HARTFORD, CONN. — A

resolution has been introduced to the state
by Mr. North, of East Windsor, incorporating the Hartford
East Windsor Street Railway Company for the purpose of constructing

legislature

&

counsel.

has

has

111.,

;

BIRDSBORO, PA.

WORKS

been incorporated with a capital stock of $10,000, to
The inmanufacture and deal in electrical and chemical specialties.
corporators are George Dierssen, George E. Fuller and Herbert Green.
cago,

;

president;

ELECTRICAL

THE STANDARD ELECTRIC & CHEMICAL COMPANY,

—

PA. At the annual meeting of the Consolidated
Telephone Companies of Pennsylvania, held in Allentown Jan. 15, the
following directors were elected: George O. Albright, Allentown; R. E.
Wright. Allentown; A. J. Brumbach, Reading; Thomas Daugherty, Allentown; Frank M. Green, Washington, D. C; Wilson J. Hartzell, Allentown J. P. Heifenstein, Shamokin A. P. Trautwein, of Carbondale
George X. Reichard, of Wilkes- Barre; John R. Hendel, Reading; George

treasurer.

CALIFORNIA

been organized at Redding, Cal., with W. W. Wheeler as consulting
engineer, James H. Hoyle as business manager, and J. H. Getscheil as
manager.

re-elected.

ALLENTOWX,

367

The capital stock of the company is to
street railway.
The incorporators
be $50,000, with power to increase it to $200,000.
are W. O. Burr, Normand F. Allen. Herbert C. Wells, Howard O.
.Mien and others,
and operating a

—

W.\SHINGTON, D. C. The Lyndhurst & Sherando Railroad Company, of this city, has been granted a charter by the State Corporation
Commission. The company has a capital stock of $50,000 and the officers
are Jackson H. Ralston, of Hyattsville, Md., president; John B. Sleman,
The road will be about six miles long.
Jr., secretary and treasurer.

—

BLOOMINGTON,

ILL. Articles of incorporation have been filed
Corn Belt Traction Company to construct a line from BloomingThe capital stock of the company is $100,000 and
ton to Champaign.
the incorporators are William McKinley, Peter W. Moore and others.
for the

— Three

new telephone companies have been chartered
telephone business, with Chicago as the center.
The charter also grants the right to manufacture apparatus. The new
companies are the Chicago, St. Louis & Western. Chicago, Milwaukee
5: Northern, and the Chicago, Indiana & Eastern long-distance telephone
companies. The capital in each case is Ss.ooo, and the incorporators

CHICAGO,
do

to

a

ILL.

long-distance

are Conrad H. Poppenhausen, Joseph L.
ton.

G. Hamil-

—

The Galatia Independent Telephone Company has
The incorof incorporation with a capital stock of $1,065.

GALATI.^, ILL.
filed articles

McNab and William

porators are S. D.

Lockwood and

others.

—The

Morton Heat, Light & Power Company has been
The incorporators are Moses B.
incorporated, with a capital of $18,000.
and Frank Beyer, and others.
DUPONT, IND. The Dupont & San Janeinto Telephone Company
The directors are W. D. Carson, C. Hoffman,
has been incorporated.
Edward Ebble and Thomas Hall.

MORTON,

ILL.

—

EVANSVILLE, IND.— Articles
Secretary of State for the
capital stock of $1,000 by Fred

the

LYONS, IND. — The

of incorporation have been tiled with
Perry Hill Telephone Company with a
W. Bucnt and others.

Lyons

incorporated with a capital
John Davidson. G. W. Carpenter,

been

NEW

Co-operative Telephone
stock of $10,000. The

Company
directors

has
are

W. D. Boyd and George Davidson.
CASTLE, IND.— The New Castle Heat, Light 5c Power Com-

pany has been reorganized and
lish an artificial gas plant.

will

improve the

electric plant

and

estab-

—

Articles of incorporation have been filed for the
lA.
Northern & Southern Railroad Company, with a capital stock
The company proposes to build an electric road north from
of $500,000.
J. H. Simmons is
.\tlantic to Kimbleton and Manning and to Villisca.
president and J. Stier, secretary.
D.'WENPORT, I.\. Articles of incorporation have been tiled for the

ATL.VNTIC,

Atlantic,

—

J^ete)

Indusiriat Companies.

THE ALBERGER PUMP COMPANY, of New York, N. Y., has
The directors are
been incorporated with a capital stock of $500,000.
B. W. Picrson, G. Q. Palmer. New York, and L. R. Albcrger, Greenwicli. Conn.

THE EMPIRE ELECTRIC MANUFACTURING

COMPANY,

of

Hartford, Conn., has been incorporated with a capital stock of $5,000
by James J. Murphy, Mark J. Hanlon snd John L. Bonee, of Hartford,
and llnny E. Propson, of I'lainville.

Independent Light & Power Company with a capital stock of $600,000
by A. E. Sicffen and others.
P.ADUCAH, KY. .\rticles of incorporation have been filed for the

—

Southern Electric Railroad Company, with a capital stock of
$50,000, by \Y. -X. Martin and others.
S.ANDSTONE, MICH. The Farmers' Mutual Telephone Company
has been incorporated by E. J. Fcnn and others.

Paducah

—

MADISON, MINN.- The stockholders of
Company have been organiied with a capital
L. Swan and others.

the Madison Telephone
stock of $50,000 by J. R.

;

ELECTRICAL WORLD

3^
\^'lNOXA, MINX.

—

The La Crosse & Winona Traction Company has
incorporation with a capital stock of $50,000, to build
and operate interurban railroads. The officers are C. M. Morse, president; C. P. Crandall, vice-president; F. H. Sampson, secretary, and
of

articles

filed

M. Green,

C.

treasurer.

—

CAMDEX, X. J. The Susquehanna Railway, 'Light & Power Company
has been incorporated with a capital stock of Si 00.000 by William Marriott Canby, Francis C. McCown, Sr., and J. J. Hope.

CHEEKTOWAGA.

—Articles

have been filed
with the Secretary of State for the Cheektowaga Railway Company, with
a capital stock of $75,000, for the purpose of building a street railway
from Chedctowaga to Buffalo. The directors are: W. H. Kinch, C. E.
Williams and H. H. Bennett, of Buffalo.
X. Y.

of incorporation

X. Y.— The Rural Telephone Company, of Clifhas been incorporated witli a capital stock of $4,000, by

CLIFTON SPRINGS,

ton Springs,
L. P. Conley and others.

ITHACA. X.
& Seneca

Y.

The

$1,000,000.

—Articles

have been filed for the
Railroad Company, with a capital of
X. Hammond, S. J. Clary, of Seneca

of incorporation

Falls Interurban

Itbaca

directors are: J.

JEWETT,

—Articles

of incorporation have been filed with the
The
Secretary of Stale by the Schoharie Valley Telephone Company.
capital is $.2,000, and the directors are John Stickels, of Hunter, and
X. Wesley Pross, John H. Gripman, George W. Dunham, Frank A.

X. Y.

Ford, Frank C. Carr, Elmer Ploss, Samuel R. Lewis and Arthur Chatof Jewett.

field,

LONG BEACH,

N. Y.

— The

Seashore Municipal Railroad

Company

has

of incorporation with the Secretary of State, with a capital
stock of $150,000. The company proposes to build an electric railroad
from Hempstead to East Rockaway. The directors are: P. K. Ames, of
filed articles

Long Beach; M. H. Day, of Brooklyn, and H. D.

Bristol,

of Rockville

Centre

NEW

YORK,

directors arc

Y.— The

N*.

H. W. Baird,

& Suburban Subway Company

City

with

incorporation

of

articles

filed

a

capital

of

stock

has

The

$250,000.

and Thomas O'Hara, Yonkers; N.

Jr.,

P.

Stickney, Rochester.

NEW
J.

YORK,

M.

B.

N. Y.

—Articles

of incorporation have been

filed

Company with the Secretary of Stale with a
The directors are Alexander McGarry, J. E.

Electric

stock of $30,000.
som. of New York, N. Y.; G. R. Bergcr, of Newark, N.
:

NEW

YORK,

N.

V.

—The

for the
capital

P. Jep-

J.

Bowery Bay Railroad Company has

filed

with a capital stock of $100,000 for the purpose of building a street railway from Woodside to Astoria, a distance
of three miles. The directors arc: Thomas Crimmins, New York; A. S.
Williams and William Richardson, Long Island City.
of

articles

NEW

incorporation

YORK,

N. Y.

One Hundred and
ury of State with

—Articles

PHILMONT,

N.

Y.

the Philmoni Lighting

New

filed

for the

Secre-

with the

P. Ryan, E. B.

York.

—Articles

5c

by M,

stock of $100,000

capital

Gordon, and John Beaver,

Railway Company

Street

Forty-fifth
a

of incorporation have been

have been

incorporation

of

Power Company, with a

filed

for

capital stock of $20,000

by M. G. Tboraas and others.

VESTAL CENTER. N. Y.— The Vestal Center Telephone Company
has been incorporated with a capital stock of $2,000 by R. C. Adamson,
Barney and William Bogart and

Fred

RALEIGH,

N.

chartered with

a

C— The
capital

The plant

interested.

others.

will

located in

be

western North Carolina.

BEVERLY, OHIO.— The

Beverly Telephone Company has been incorporated with a capital stock of $5,000, by J. A. Hart and others.

CINCINNATI, OHIO.— The
Company

tion

Cincinnati, Reading & Middlclown Trachas been chartered with a capital stock of $10,000 by Guy

—

of

Fulda Tclrphcnc Company by

OHIO.— The

J.

incorporation

have

M. liolman and

been

filed

for

the

others.

Light Company has been
incorporate'], with a capital of $100,000, by Chai. F. Brotherton, C. S.
Sheldon, A. F. Faulkner, and others.

Girard

Water &

—

The Toledo JSt Fremont Construction Company has
with a capital stock of $10,000. to build a branch line
i-j'.io & Port Clinton Electric Railroad from Oak Harbor to
of It)'Fremont. 'I he incorporators arc George F. Pcitcr, C. N. Ilawley, W. T.
Krttlcr. Henry J. Rohrs and Foster E. Walker.
•illO.

I'

be'

'

d,

—

WAPAKONETA, OHIO. The Minster. Loramic & Southern Railroad Company has hern organized by citizens of this county for the
purpose of opcrattnit an electric traction line from Minster to Versailles,

a

distance uf

iff

COOPERTOWN, OKLA.— The New
Incorporated

been

with

a

capital

of

State

Telephone

$25,000.

*I

he

Company has

incorporators

are:

Winworth. B. King, B. M. Rogers and V. Rakestraw, of Gotcbo,
and W. H. McKee, John Frank and L. L. Cane, of Coopertuwn.
IREOEHICK. OKLA.— The Tilman County Telephone Company has
been inicrporMlcd with a capital stock of |jo,ooo by F. I). StaUord and

W.

C.

other*.

GUTHRIE, OKI-A.— The
pany,

of

/elma,

Okls.,

and

OKARCHE, OKLA. —The

Deaver

& Cimarron

F^nglewood,

Kan.,

Valley Telephone Comha« hern incorporated,

Hoebing Telephone Company has been

in-

The incorporators are T. F.
Calumet; John Hoebing, M. Wiemell,

corporated with a capital stock of $6,000.

Hansom, John W. Thiems, of
G. D. Lovell, Henry Frederick and Charles Thiems,

CITY, OKLA. Articles of incorporation have been filed
New State Electric Company with a capital stock of $30,000 by

for the
C.

of Okarche.

—

OKLAHOMA

H. Leach. H. L. Rubholdt and others.

OKLAHOMA

CITY. OKLA.— The El Dorado Telephone Company, of
Oklahoma City, has been chartered to build and acquire telephone lines
in Oklahoma and Texas.
The incorporators are Duncan G. Smith, J. R.
Keaton and M. R. Smith, of Oklahoma City; J. F. Woolbright and W. T.
Perkins, of Quannah.

OKLA.— The

CITY,

pany has been chartered with a
are B. Dougherty and others.

Canadian Valley Telephone Comstock of

capital

The

$5,000.

directors

—

PECKHAM, OKLA. The Air Line Mutual Telephone Company has
been incorporated with a capital stock of $225 by Col. Lockwood, C. 11.
Cunningham, James E. Howarth and H. P. Maus, of Newkirk, and
Frank Coffeen, of Peckham.

—

ZELMA, OKLA. The Beaver & Cimarron Valley Telephone Company has been incorporated with a capital stock of $5,000 by A. J.
Sands and others.

—

PORTLAND, ORE. Articles of incorporation have been
Mount Hood Railway & Power Company, with a capital

stock

000.000 by E. P. Clark, R. T. Linney, S. B. Cobb and C.

W.

CH.\MBERSBURG. PA.— The
been chartered to build an

ELWOOD,

PA.

—A

Colonial

electric

burg, a distance of 13 miles.
Kennedy, of Chambersburg,

The

Street

filed

for the

of

$5,-

Miller.

Railway Company has

railway from Graffensburg to Gettyscapital stock is $200,000, and M.

C

president.

is

charter has

The

been granted to the

Peoples*

Street

of the company is $12,000, and
the incorporators are James Campbell, of Ingram, Pa.; Gomer L. Jenkins, Pittsburg, Pa.; Frank S. Christy, Crafton, and Frank Sheridan,

Railway Company.

capital

stock

Ingram.

HARRISMLLE, PA.—A charter has been granted to the Harrisville
Telephone Company to build a telephone line in Butler, Venango and
Mercer counties. The capital stock is $5,000. The director is W. A.
McMillin.

HEIDELBERG, PA.— The

Heidelberg Township Electric Light. Heat
an application for a charter with the
of the company is to manufacture electricity
for lighting, heating and power purposes in Heidelberg.

& Power Company has
governor.
The purpose

filed

—

INDIANA, PA." An application will be made to the Governor of
Pennsylvania for a charter for a corporation to be known as the Punxsutawney, Indiana & Sagamore Street Railway Company.
The incorporators arc D. H. Clark, of Punxsutawney, and W. F. Elkins, J. A. Klingensmith, J. N. Lagan and J. D. Akc, of Indiana.

—

Application has been made by the Irwin-llcrminie ElecRailway Company for a charter for the construction of an
The incorporators are: Hoi*
electric railway from Irwin to Herminie.
man R. Lynn, Clarence W. Schcck, A. E, Dubois, W. P. McClain and
tric

P.\.

Street

The

H. C. Miller.
capitalized

line

will

be

five

miles in length.

The company

is

$35,000.

at

—

SUNBURV, PA. The Sunbury & Trevorton Electric Railway Company has been chartered to build an electric railway from Sunbury to
of $15,000.

NEW
for

the

a distance of 2^ miles. The company has
Monroe H. Kulp, of Shamokin, is president.

a

capital

CASTLE, PA. — Application for a charter has been
Beaver l'"alls. New Castle and Voungstown street

stock

published
car line,

which indicates a merger of all the proposed interurban lines between
here and the other, two cities named.
The right of way designated is
from Beaver Falls to Hoytdale and Wnmpum to this city, with a branch
fruni Wampum to liUwood.
The incorporators are: C. J. D. Struheckler,
Jordan Johnson, M. Bliss Dewey and George Nye.

—

READING. PA.^ The Manuf.icturcrs* Electric Company, of Reading,
ha* been formed, and will shortly apply for a charter. Jos. 11. Tulane,
of Philadelphia, Is attorney for the company.

READING, PA.— The
Company

hns been

Twelfth & Thirteenth Streets Electric Uailwny

incorporated

new company

with

a

capital

stock

of

$30,000.

Walter A. Rigg. president;
Miller. Horry H. Riegcl, Alvin Dunlnp and Jnmrs White.

directors of the

miles.

Hansford Telephone Company,

and E. G. Summers.

Plum Creek,

W. Mallon and others.
rULDA, OHIO. Arlicles
CIRARI),

GUYMOX, OKLA. — The Guymon &

of this place, has been incorporated with a capital stock of $7,000.
The
incorporators are: B. Ouinn. S. C. Taylor. D. F. Vincent, G. W. Baird

IRWIN,

Power & Water Company has been
of $100,000.
S. B. Shepherd and others are
Union

;

with a capital stock of $S,oqo.
The incorporators are: A. J. Sands
Otto Barbey, of Zelma, Okla., and F. M. Wells, of Coin, and C. W.
Newby, of Englewood.

OKLAHOMA

and Jacob Rothschild, of Ithaca.

Falls,

XLIX. No.

Vol.

arc:

J.

The
Milton

—

PA. The Slnipi'on Electric Light Company h.ts hern
with a capital of $2o,<ioo.
The incorporators are Joseph
Wilcc, Louis E, Berg, Thonins H.irncr and others.

SIMI^SON,
incorporated,

W.

C—

A charter has been issued by the Secretary of
S.
South Carolina Public Service Corporation, which is capifnltxr<l, at $10,000,000.
The oflicers are: Joseph J. Timms, prenident
Chnrl^s R. Vnn Kttrn, vice-president and general manager; John P.
Bonney. secrrlary ond treasurer.
i

IIAKLKSTON,

.SlAir

to

the

February

ib,
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HILLSDALE, WIS. — Articles

of incorporation have been

Western Telephone Company with
M. W. Stephenson and others.
Hillsdale

filed

for the

a capital stock of $2,500,

by

—

KARLSBORG, WIS. Articles of incorporation have been filed with
the Secretary of State for the Burnett County Telephone Company, with
ft capital stock of $1,000. by A. J. Myrland, Isaac Lundquist, P.
J. Peterion and F. L, Peterson.
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held

that the negligence of the municipality was the proximate cause
of the accident and that the municipality was liable in damages for the
results flowing from its negligence.
When a city embarks in the management of any utility for profit, it is liable, or not liable, by precisely the
same rules which are applicable to private corporations or individuals

conducting similar enterprises.
Yazoo City
of Mississippi, 42 So. Rep. 569.

vs.

Birchett,

Supreme Court

LA CROSSE, WIS. The La Crosse & Winona Traction Company has
been incorporated with a capital stock of $50,000. C. M. Morse is presi-

DUTY OF TELEPHONE COMPANY TO MAINTAIN SUITABLE
APPARATUS IN ITS EXCHANGE.— A telephone operator, while at-

dent.

tending to calls for the connection of local subscribers with places out of
In an action
town, was injured by receiving a severe electrical shock.

—

MATTESOX, WIS.—The

Matteson

Telephone

articles of incorporation with a capital
porators are L. A. Burgess and others.

OSHKOSH, WIS. —Articles

stock

of

Company has
$6,000.

The

filed

incor-

of incorporation have been, filed for the
capital stock of $10,000 by William

Oshkosh Electric Company with a
R. Hill and others.

—

WAUPACA, WIS. The Waupaca-Green Bay Railway Company has
been chartered to build an electric railway 12 miles in length.
The
capital stock is $150,000 and the incorporators are A. G. W. Xelson
and A. N. Penney.

—

MILWAUKEE, WIS. The Badger Light Company has been
porated with a capital stock of $5,000 by Jacob Hahn and others.

incor-

—

MILWAUKEE,

W^IS.
Articles of incorporation have been filed for
Wisconsin Electric Railway Company by W. D. Hickman, W. F.
Adams and A. R. Denu. The company has a capital stock of $50,000.

the

—

CHATHAM, ONT. The Iroquois Pipe Line Company has been incorporated with a capital of $100,000 to produce electricity for light, beat
and power.
The provisional directors include W. E. Woodruff, J. T.
O'Kcefe, Chatham, Ont. ; H. D. Symmes, Niagara Falls, Ont.

NEW

LISKEARD, ONT.— The

Liskeard Light. Heat & Power Company has been incorporated with a capital of $200,000 to carry on a
The incorporators arc: K.
feneral electric light and power business.
Farah, J. Armstrong, J. J. Grille, New Liskeard, Ont.

OTTAWA, ONT. — The

Dominion

Power & Transmission Company

has been incorporated here with a capital of $25,000,000.
Mann, of Toronto, are interested.

Mackenzie &

—

TORONTO, ONT. The Cobalt Power Company has been incorporated
here with a capital of $500,000 to produce electricity for light, heating
and power purposes. The directors include: B. C. Beach, Haileybury,
Ont.

;

A. Broder» Morrisburgh, Ont,, and C. A. Beach, Winchester, Ont.

WATERFORD, ONT.— The

Norfolk County Telephone Company haa

with a capital of $40,000.
The incorporators are;
S. L. Squire, P. G. Pearce, Waterford, Ont.; H. Bartholomew, County
of Norfolk, Ont.

been

incorporated

QUEBEC, QUE. — George
a capital

E.

Amyot.

Ltd., has been incorporated with

of $300,000, to produce electricity for light, heat and power.
L. B. Bastien and A. E. Francoeur,

The incorporators are: G. E. Arayot,
all of Quebec City.

against the company for damages it was alleged that the company had
negligently failed to provide a safe and suitable place of work for the
plaintiff and had carelessly allowed its wires and appliances to remain
out of order, although the plaintiff had reported to the chief operator
It was held
the fact of having received slight shocks not before noticed.
that, on entering the defendant's employment, the plaintiff assumed the
ordinary risks of nervous annoyance and irritation that might reasonably

be connected with the performance of her duties, but that this did not
include shocks from an electric current causing pronounced bodily prostration, even if the degree of voltage was not sufficiently high to imperil
life.
It was the duty of the defendant not only to provide suitable apparatus but to maintain it in a state of proper repair so that it could

The objections interposed by the plaintiff to a
favor of the defendant were sustained. Cahill vs. New England Telephone & Telegraph Company, Supreme Judicial Court of Massachusetts. 79 N. E. Rep. S21.
be properly operated.

verdict in

Educaiional.
CORNELL UXIVERSITY.—The

the

electrical

ture,

etc.,

engineering,

mechanical

railway

which special

for

certificates

naval

engineering,

architec-

given.

are

WORCESTER POLYTECHNIC INSTITUTE.— The Thirty-seventh
Annual Catalogue of the Worcester Polytechnic Institute shows that the
total number of graduates in the classes that have been sent out reached
This number is 51 per cent, of the total number
1,142 in June, 1906.
of students enrolled in the 16 classes. At the present tijne ihere are
there
437 students in attendance at the Institute. It is expected that
will be a material increase in enrollment next year when the new electrical engineering building, which is now nearing completion, will afford
adequate space and equipment for many more students in electrical
engineering and will allow other departments to make use of the buildings now occupied by the department of electrical engineering.

Obituary,

ENFORCING PERFORMANCE OF CONTRACT TO SELL CORPORATE STOCK. — Wliere a valid contract to sell stock in a business cormade and

1906-7 shows that

College of Mechanical Engineering now register 460 and 1.072, respecOnly the one degree of M. E. is now awarded in Sibley College,
tively.
though students are allowed to specialize during their senior years in

Legal.
poration has been

Register for

number of regularly enrolled students in the University is 3,44-- a"
increase of S7 over last year. The College of Architecture has an enrollment of 81 students; the College of Civil Engineering and the Sibley
total

the party holding the stock refuses to live

up to his agreement and transfer the stock, the purchaser has the right,
through the medium of a court of equity, to compel the transfer to be
made upon showing that the stock is not upon the market and that
there is no available way of establishing the exact amount of damages
caused by the breach. While this is the general rule there is one jurisdiction, namely, Pennsylvania, which entirely refuses to recognize the
right to specific performance of a contract to sell corporate stock. Dcnnison vs. Keasby, Supreme Court of Missouri 98 S. W. Rep. 546.

RIGHT OF CONDEMNATION.— Advices from Helena, Mont., of
February 6 state that a decision of far-reaching importance was handed
down by the Supreme Court, in which it held that neither by the Constitution nor by the laws of the State is a foreign corporation authorized
to exercise the right of eminent domain.
The Helena Power Transmission Company, organized under the laws of New Jersey, brought suit
to condemn lands belonging to A. N. Spratt, which arc now submerged
by the waters backed up by the company's dam across the Missouri. The
suit was decided in favor of the company, and Spratt appealed, winning
the case, as stated above. The court holds that the lands were wanted for a
public use, but the company had no right to condemn them.
The court

CREIGHTON. — The

MR. J. A.
on February

death

is

announced

at

Omaha, Neb.,

He was born in Licking
of Count John .\. Creighton.
county, Ohio. Oct. 15, 1831. When a youth he was employed by his
elder brother Edward in the construction of a telegraph line from QeveVery soon, however, he made two trading trips to
land to Toledo.
Denver.
On his return from the second expedition he engaged in
About this time his
equipping wagon trains for their long journeys.
brother had taken the contract for the construction of 700 miles of the
Pacific

7,

Telegraph,

the

line

first

be completed

to

across the

continent.

John was made by his brother superintendent of all the work. He set
out for Montana at the time of the gold fever there and when he reIn 1866 he built a telegraph
turned to Omaha he was 533,000 richer.
line of his own from Salt Lake to Virginia City, extending it in the
In 1868 he returned to reside
a great fortunee and devoted conHe was largely insiderable of it to charitable and educational work.
In 1898 he built
strumental in establishing the Creighton University.
the John A. Creighton Medical College, and six years later founded the
next year 120 miles further to Helena.

permanently

in

Omaha.

Edward Creighton

He amassed

Institute

in

memory

of his brother.

He was

a

de-

vout Catholic, and after having been made a Knight of St. Gregory was,
in 1895, created a Count of the Papal Court by Leo XIII.

says

the decision is applicable only to foreign corporations of the
respondent's character, the question not being considered with reference
to any other class or character.

FROM CONTACT

to

it

a

"imall

h.iy

Personal,

GUV

INJURY
WITH*
WIRE.— A lineman, sent
out to remedy a defect in the telephone service of the company by which
he was employed, was killed upon coming in contact with what was apparently a harmless guy wire.
The guy wire was attached to the pole
which he had ascended in the course of his work, and had become
charged with a current dangerous to life by crossing a poorly insulated
wire belonging lo a municipal electric lighting plant.
It appeared that
the accident would not have happened but for the fact that the step of
the telephone pole, upon which the lineman was standing, Jiad attached
wire which ciiiutctcd with

tin*

miv win-,

I'.vtl

it

was

MR.
mcnts

H'.

of

C.

the

SLEMIN,

formerly of the engineering and sales depart
StrombergCarlson Telephone Manufacturing Company.
Y., has become advertising manager of the concern 10

Rochester, N.
place of Mr. J. O. Oliver,

who

LATEY & SLATER.— The

shifts over to the sales organizalion.

& Slater, the formation 01
columns, has been appointed
consulting electrical engineers to the Rapid Transit Commission of tl'C
city of New York.
which

firm of Latey

was recently announced

in

these
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MR.

T.

E.

deni of the

ALDRED,

of Montreal. Canada, has been elected vicepresi-

Sbaw inigan Water Power Company, of which he has been

ARCHER,
New York City,

MR.

consulting engineer and contractor, 39 Cortlandt
has just got out a descriptive "hanger," combining advertising and a map of the Panama Canal.
MR. E. M. JOXES, who for the past five years has been in the employ of the General Electric Company, calling on the jobbing trade, has
G. F.

Street,

incorporated an electrical supply house under the name of Jones-Beach
& Company, with headquarters at 204-206 North Fourth Street, Philadelphia.

T. A.

EDISON

was born on February

his sixtieth year this week.

quite so hard, but will play a

He
bit.

11, 1847, and thus enters
says that hereafter he will not work
He proposes to improve the phono-

As
graph and to perfect his new storage battery, as mere recreations.
to human knowledge, he believes that in 500 years we may begin to
learn something and have a few facts on hand.

WESSELS.— It may not be generally known that Mr. EdWessels, for several years managing director of the Lake Standard Air-Brake Company, who was known as the "father of surface car
air-brakes," has for some years been engaged in life insurance expert
work.
He will move his office from 27 Pine Street to the vVest Street
InciBuilding, on May i, where he will be glad to meet old friends.
dentally we are informed that Mr. Wessels is one of the largest insurance writers under contract with the Northwestern Mutual of Milwaukee.
MR.

ward

E. J.

J.

MR. W. T. OVIATT, who has had general charge of the lighting
department of the Connecticut Railway & Lighting Company, has been
promoted by the Consolidated Railway Company to the position of general manager of all the gas, light and water plants connected with the
Railway & Lighting Company's system.
His headquarters will be in
Watcrbury. H. F. Reynolds, who was assistant to General Manager John
E. Sewcll of the Railway & Lighting Company, has been added to the
staff of Vice-President Calvert Townley of the Consolidated Company.
and he will perform a large part of the duties which formerly devolved
upon Mr. Sewell. His headquarters will be in Bridgeport.

MR. A. J. MUNDY, of the submarine fog signal, returned this week
from Germany by the "Amerika" of the Hamburg- American line.
He
said he was pleased with the reception that was given the device in
Europe.
"I superintended the installation of an apparatus on a submarine boat at Kiel," said Mr. Munday, "and the Antrim, a German
cruiser, has had one placed on board.
The German Government has ordered my invention installed on all lightships on its coast, and the Dutch
Government has done likewise. In Berlin I saw officials of the Admiralty.
who had published a pamphlet highly recommending the device. So far
only one lightship on the English coast, the Northwest, at Liverpool,
has been so equipped. In France a bell has been placed at SandettJe, in
the Channel, and the Lloyd, the North German Lloyd's tender at Cherbourg, is equipped with one.
This boat is sent out to sea in a fog
when a ship of the line is expected, and recently the Kaiser Wilhelm II
heard her bell when fifteen miles away.
The bell at Boston has been
beard seventeen miles, however, but ordinarily six to ten miles is con•idered satisfactory.
We have had applications for installation of the
apparatus from every nation in the world that has a merchant marine.
We are negotiating with Japan. So far the apparatus has been placed
on upward of two hundred ships, twenty in Europe and many on this
aide."

people

resflize

that

No. 17 o( the Chicago
Mfg. Company, 166 South Clinton St., Chicago, III., is
outlet combination switch boxes which are intended for fin*

devoted to
ished house work.

TWI.ST DRILLS.— The Cleveland Twist Drill Company, Cleveland.
Ohio, has iisucd as catalogue No. 33 a neatly prepared publication containing 171 pages tlluslrating. describing and giving a price-list of twist
drills, reamers, sockeli, bid, lapfl, counterborcs. mills, cutters, mandrels,
arbors, etc.

pamphlet recently issued

by Scolt r. Rvans, Minneapolis. Minn., illustrates and describes autonatic nonrcvcriing friction ktops for preventing backing of motors when
the fuses blow, and friction clutch couplings (or mounting on extensions
of the motor shafts.

AUTOMATIC TfME SWITCHES.— An

automatic time switch which
drstgncd with special reference to rrllabllily and durability is
treated at length in bulletin No. 4483 of the General Electric Company,
Schenectady. N. Y.

hrn

WATER TUBE BOILERS.— The

Warwick

Company,

Union and jand Strrrt. rhicago, III., has ismed an i^luilrnted catalogue
dealing wltl. tilrt for enveloping the water tubes of boilers for governing the draft area.
It is claimed that the tiles Increase the evaporation
per pound of coal and prevent smoke.

TMK

ELF.CTRrC STORAGE BATTERY COMPANY, of Philadelphia.
baa rec-ntly Isiued a folder describing the application of "Chloride" aceumiilaiurs and "Exidc" batteries to stationary gas or gnsniine engines.
folder
in

illuftlrairt

stationary

the

form,

system

where

of

battery

charging

Ignition

current

Is

with

of

scale

taken out, and that this scale if left in
about 30 per cent. These and many other facts about boiler
scale are brought out in the new 4S-page treatise "Boiler Scale and ItsRemoval," just issued by the Lagonda Manufacturing Company, oS
Springfiejd, 0. Forty illustrations show how the tubes of any kind of
water-tube boikr, economizer, evaporator or condenser can be cleaned
with the Weinland mechanical cleaner or the Weinland direct motor
cleaner.
These cleaners are operated by steam engines, gas engines^
electric motors, shafting, or powerful water motors.
As an instance
of the saving effected and wide range of use of these cleaners, thei^r
After operating for eight
employment in an ice plant is mentioned.
months only 34 tons of ice per day could be obtained. The tubes of
the ammonia condenser were then cleaned with a direct* motor cleaner,
and the plant was immediately restored to a capacity of 48 tons per day.
This book is being sent free to all who write for it.

ALTERNATING-CURRENT DATA.— General

alternating-current data
given in Bulletin 74L just published by the Crocker-Wheeler ComThispany, Ampere, N. J., entitled "Engine Type A. C. Generators."
gives the bulletin value for all who have to do with alternating current.
A number of views are shown of plants where Crocker-Wheeler alternators are installed, and the bulletin also goes into details describing
the design of generators developed by the Company, whose engineers began designing alternating-current machines about three years ago whet*
the company had had fifteen years of highly successful experience ir>
They based their work upon the
direct-current design and manufacture.
designs of the celebrated Swiss electrical engineers, Brown, Boveri & Cie,
acting under license from the Swiss firm. They therefore entered the
are

unhampered by

designs, drawings and patterns, and were able
The
useful ideas in this class of machinery.
company met with instant recognition and has accomplished remarkable
results especially in plants where the generators are driven by gaafield

to

One

engines.

old

new and

incorporate

of the

to operate in parallel.

marked features of C-W alternators is their ability
It was largely for this reason that the California

Gas & Electric Cdrporation installed three 4,000 k.v.a. Crocker-Wheeler
These are the largest generatorsits San Francisco plant.

alternators in

ever buill

gas-engine-drive.

for

^ujtfiejs ^oies.
THE STERLING ELECTRICAL

&

MANUFACTURING COM-

PANY,

of Warren, Ohio, manufacturer of incandescent electric lampSr
will build an addition to its factory in the spring.

TifE

PAJARO VALLEY MERCANTILE COMPANY,
decided to engage
and has ptlrchascd

Cal., has
etc.,

THE

COMBINATION SWITCH BOXES.— Folder

TILE FOR

inch

in

of

Watson-

the business of manufacturing chaiv

the

electrical

business

of

Mudgett

&

Grant.

Fu*e Wire &

ELKCTRIC ELEVATOR APPLIANCES.— A

one-eighth
fill

capacity

th^sr

available,

crili,

and

in

AMERICAN

CONDUIT

MANUFACTURING

COMPANY,

complttcd improvements at its factory which
largely increased its output of rigid iron conduit.
Its business ha»
grovsn steadily and chant;es have been made to keep pace with the de*
Pittsburg,

both

to

two big wagons when
the boiler decreases its steaming

ville,

Trade Publications.

Tlie

necessary

7.

Illustrations,

BOILER SCALE. — Few

deliers,

hat

is

in the tubes of a 200-hp water-tube boiler will

MR.
on

form, where it
charging source.

XLIX, No.

carry the batteries to a condimensions, weights, capacitiesand prices of the two-plate types of "Chloride" accumulator and of the
"Exide" sparking batteries are given, with a diagram of connections, and
a concise explanation is included showing the method of determining
the necessary resistance for cutting down the line voltage from ar*
ordinary lighting circuit.
The folder will be found useful to all operators of stationary engines, and will be forwarded from any of the
sales offices of the company upon request.

portable

venient

treasurer.

Vol.

Pa.,

recently

mand for its product.
TM'E REVOLUTE MACHINE

COMPANY, 5^3 West 45th Street. New
York, received telcftraphic orders from the Baldwin Locomotive Work*
immediately following the fire which destroyed part of its shops, including the drafting dcparlnicnt, for an outfit of Rcvolulc blue-printing machines. The Baldwin Works had had one machine on trial, and the new
blueprinting department will now be exclusively equipped wifh this type.
BRASS AND COPPER.— The unprecedented demand for brass and
copper material has brought about a condition which works considerable
hardship to those who find it necessary to get prompt deliveries. The
mills are so overcrowded with orders and deliveries are so far behind
that the convttnier iisiuK thta material has been forced to look around
for some manufacturer who can deal with the conditions as they now
exist.
Stocks held in the various sections of the country have bec»
found entirely inadequate to meet the demand, and those who formerly
depended on tlicBC stocks have found it necessary to secure some larger
In this emrrgency the stock ol
and more complete source of supply.
the U. T. Hunger ford Brass & Copper Company, of New York, baa
That enterprising concern
been of great value to the electrical trade.
lK*g:in months ago to increase Its stock and extend its lines, with the
result that they are serving their customers with promptness and satisfaction.
The stock in its New York warehouse consists of brass and
copper in various forms for the electrical trade, consisting of rods, tubes,
Switchboard manufacsheet and wire agdrrg.iling over a, 000,000 lbs.
turers and others who use drawn copper bar, rectangular and round,
The U. T.
will find here n complete assortment of standard si«cs.
Ilungerfnrd Brass 9t Copper Company makes Inimediate shipment of all
nrdrr* for *tock mntrrial, and invites Inquiries with regard to any points.
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of Electrical Patents.

1907.

s,

[Conducted bv Rosenbaum & Stockbridge, Pat. Attys., 140 Nassau St., N.Y.]
ELtCTRIC HE.ATER: Arthur N. Anderson, Niagara Falls,
842,849.
A fiat iron is made with an inN. Y. App. filed May 31. 1905.
terior chrmber having transverse passages or grooves therein to
receive resistance elements or spirals which are afterwards embedded in a plastic material lillod in the grooves or passages.
ELECTRICAL CONTACT APPARATUS; James C. Boyd.
842,85^.
New York. N. Y. App. filed Dec. 16. 1905. A form of spring
imoelled contact shoe or blade for the third rail of electric trains.
Adapted to be used with two or more third rails at different levels
with respecting to the running rails.
SIGN; Paul L. Clark, New York, N. Y. App.
842.860.
filed May 23, 1905.
An electrical sign designed to obtain the greatPatentee
est possible illumination from an incandescent filament.
has an arrangement of refractors adapted_ to receive the rays in
an image corresponding to the outline of the character to be illuminated.

LUMINOUS

AUXILIARY FIRE ALARM BOX;

Frederick W. Cole, NewApp. filed Oct. 11, 1905. Relates to auxiliary fire alarm
particularly aims to simplify the construction of the
auxiliary actuating mechani^m employed for releasing or otherwise
operating the signal train.

842.861.
ton, Mass.

and

boxes

BATTERY;

Frank A.

Decker. Philadelphia, Pa.
.^pp. filed
A battery construction comprising a metal envelope
July 14, 1906.
having an auxiliary bottom of non-conducting material, a tube
within said envelope, and a conduit exterior to and connected
through said bottom with said tube.
App. filed
842,875. X-RAY TUBE; Mylius Ehrhardt. Berlin. Germany.
Oct. 18, 1904.
In order to shield the operator and patient from
accidental X-rays, patentee has a metallic lining consisting of metal
powder or a thin sheet of metal secured to the outer surface of the

842,867.

tube.

Amesburg. Mass.

App.

filed

Nov.

30,

.

A

TELEPHONE

MOTOR METER FOR ALTERNATING CURRENTS AND
METHOD OF OPER.ATING THE SAME; Robert C. Lanphier.

843.155.

WIRELESS COMMUNICATION;

842.910.

or screws.
These close the circuit of a pair of circuit controllers
or contactors which operate the compressor" motor.
TRAIN DESP.-\TCHING SYSTEM: Charles E. Scribner,
843.039.
Comprises a signal circuit
Jericho, Vt. A-\pp. filed July 9. 1906.
extending from a train despatcher's station to a semaphore station
and having means by which a test or repeat signal is transmitted
to the despatcher's station by the actuation of a semaphore.
TELEPHONE-SWITCH; Klas Weman, Buffalo. N. Y. App.
842.053.
The combination of a casing comprising a shalfiled July 13, 1906.
low channel having an extension of greater depth, a set of contactsprings associated with said shallow channel and extending into
said extension, and a lever for operating said springs.
INCANDESCENT ELECTRIC LAMP; Willis R. Whitney,
843.054.
The combination of
Schenectady, N. Y. App. filed Oct. 31, 1904.
a larap-bulb having a re-enti<int portion, small tubular extensions of
said re-entrant portion, and seals for said tubular extensions each
consisting of a cap of metal having a coefficient of expansion greater
than that of the material of the lamp-bulb and tightly clasping the
end of the tube.
843,058. FIRE .ALARM; Gustaf A. Anderson. Kansas City. Kan., and
Harvard O. Harpster, Kansas City. Mo. App. filed Jan. 30, 1906.
weight driven drum propels a gear train which is normally arThe gear train has
rested by a magnetically displaced detent.
weighted arms which impinge against a bell when they are rotated.
Theodore
E. Button,
MECHANISM;
OPERATING
843.070. SWITCH
A construction of
App. filed Oct. 11. 1904Schenectady. N. Y.
Plungers
voltage.
of
high
currents
for
heavy
large outdoor switch
depend from massive arms into large oil tanks, and a spring tenupward
break
the
arms
to
propels
the
sioned by an electric motor
circuits in the oil tanks.
SYSTEM: Richard M. Eaton. Philadelphia. Pa.
843,078.
App. filed Mar. 30. 1904. Details of a party line telephone system.

\V.
Pickard.
Greenleaf
1906.
In systems of wire-

A motor meter of the
App. filed Apr. 27, 1906.
Springfield, HI.
Provides a chamber conmercury type for alternating currents.
taining mercury and an armature rotatable therein and an energizing field magnet caused to operate upon an alternating current and

less communication, means for
static discharges, which means

pedance and non-inductive
842.011.

shielding the wave-intercepter from
consists of a conductor having imresistance connected to it.

ELECTRIC BELL; Henry

E.

Reeve.

Brooklyn, K.

Y.

TYPE PRINTING TELEGRAPH"; Edwin
England. App. filed Apr. 17, 1905. A telegraph

842.918.

J.

Steljes,

RAILWAY SWTTCH: Thomas K. Wilson. Chillicothe. O. App.
Nov. 18, 1905. Provides means for operating a switch which
arranged to permit manual closing or opening of the switch or
automatic closing of the switch by the movement of the train; has a
mechanically arranged tappet depressed by the wheels in passing
which closes a circuit.
INSULATOR: Walter G. Clark. New York. N. Y. App. filed
842.941.
The combination with a wire-carrying insulator
Jan. 29, 1906.
elongated in the direction of the wire strain or tension thereon, of
bracing means extending into the insulator on the general line of

842.930.

filed

is

said elongation.

WIRE-INSULATOR: W^alter G. Clark. New York. N. Y.
App. filed Tan, 29, 1906. The combination with an insulator having
an overhanging upper edge, of wire-clamps adapted to be secured
to a wire and engage the insulator beneath the said overhang.
BAITERY ELEMENT; Frank A. Decker. Philadelphia. Pa.
842.945.
App. filed Feb. i. 1906. A molded and baked carbon primary battery. plate having a corrugated body provided with edge and iftterior
bracing members, the interior bracing members being diagonally
disposed to the corrugations.
BATTERY-CELL; Hueo Gernsback. New York, N. Y. App.
842,950.
filed June 28, 1906.
The combination of a plurality of battery-cells
having a spacing-block securing the cells near their tops, and means
engagmg the said block, for carrying the cells.
842.942.

VENTILATION OF ELECTRIC MOTORS;

842.051.

George

Gibbs.

New York. N. Y. App. filed Oct. 25, 1906. In order to effectively
supply air to the motors of a train, patentee has the swivel connections of the bogie-trucks hollow.
These connections are supplied by an air pipe system.
842957. ELECTRIC CAR AND LOCOMOTIVE; Coloman De Kando,
Relates to
Budapest. Austria-Hungary.
App. filed May 12, 1904.
motors having cranks with pitman connections to the driven mechanism.
The journal boxes zre made with a special bearing to
receive the driving thrusts co-nmunicated by the crank shaft.
DYNAMO-ELECTRIC MACHINE; Marius C. A. Latour.
842.963.
Details of the armature
App. filed Nov. 9, 1905.
Paris, France.
windini; of an alternatingcui rent generator.

METHOD OF OPERATING ELECTRIC MOTORS. GENERATORS. AND OTHER APPARATUS; Ralph D. Mcrshon, New

842.066.

N. Y.
desired

App.

York,

filed

Feb.

i,

1904-

The method

of

obtaining

wave

frequency in an alternating current generator,
producing the poles by shifting electric connections, in separated groups in which the angular distance between
adjacent poles of opposite sign corresponds to the wave frequency

anjr

which consists

in

842.971.

WINDING MECHANISM FOR SELF-WINDING ELECTRIC

App. filed Sept.
Porter, Forestvillc. Conn.
CLOCKS;
The
Relates to driving mechanism of secondary clocks.
1906.
4,
which
is intermittently
propelled
weighted
arm
gear train is
by a
raided by an elect romagn-t.
SERVICE SWITCH; Howard R. Sargent,
Knife blade switches.
nectady, N. Y.
Api>. filed Sept. 3. 1901.
'' g
lusc connections, form part of the cover of a metallic
lit the fuses can only be inserted when the switch is 0]>en
:iriiit can only be completed when the box is closid.
ID
Walter J. Richards. Mil\V is.
App. filed Apr. 7, 1904.
A hand or pointer on the
LS'ige
moves into contact with a pair of adjustable stops

Henry W.

MULTIPOLAR

I

PRESSURE REGULATOR;

a true

watt-hour meter.

rollers which are
track rails so as to close
or indicating circuit on the train.

The trucks have depending arms with
upward by projections- adjacent to the
signal

843,186.

a

OR APPARATUS;
TELEPHONE DICTATING MACHINE
Wilham F. H. Germer,

M

Turner. New York. N. Y., and
Apr. ^o. 1906. Dictating apparatus or
J. App. filed
Employs very sensitive transmitters arid loud ear
"dictograph "
sets and a switchboard m such a
telephone
with
combined
pieces
stenographers
wav that an office manager may dictate his letters to
of talking into a receiver
trouble
the
without
rooms
in 'adjacent
can interrupt
stenographers
Has separate wire circuits bv which the
any time so that their
to ask questions at the loud ear piece at
voice is audible throughout the manager's room.
Harrv G. Webster,
TELEPHONE TRUNKING SYSTEil:
841 '4S
Diagram of cord circuits
App. filed Dec. 8, 1902.
Chicago, 111.
line and a subscriber s
for a'telephone exchange sy.stem having a toll
Kellev

Hoboken.

N

line.

Clark. Seattle Wash^.^pp.
clamp for holding wires in the groo%e or
1905.
and the c amps sl.de
undercut
The groove is
saddle^ of an insulator.
withdrawal from all
into the groove so as to be locked against
directions when assembled on the wire.
App. filed
Walter G. Clark, Seattle. Wash.
843.259.
the above.
July 20, 1905. Relates to modifications of

843.258.

IXSUL.ATOR CLAMP; Walter G
Tune

filed

A

12.

INSULATOR:

William H. Freedman. Burlington, yt.
Relates to an apparatus for synchroniz.3, 1903circuits, and P"'.'\"'='--l!;- ^y «-hich
single-phase
or
ing poivphise
brought into
two phase or single-phase generators may be quickly
on the line.
them
throwing
synchronism before

SYNCHRONIZER;

Sa\ -66

"'App.

"

filed

lune

William H. Freedman. Burlington.
A frequency-meter for alternating18, .903and a movable element which
fixed
a
comprising
current circuits
^ach other both
carry rotating magnetic fields which interact on
means tor
and
coils,
f.,'='7„.
elements having energizing
'^<'""!f""8.
''
to^
of the circuit
cuits of said coils in parallel to the terminals
from one anbe measured, the constants of said circuits differing

FREQUENCY-METER;

843267.

App.^led

Vt

Sept.

riRCITIT CATCHING DEVICE
••'•tEM r'oR USE IN CONTUNCTION

is.,,-n

AND ELECTRICAL SYSWITH THE S^ME; .Albert

Relates to imH. Graves. Chicago. 111. App. filed Mav 8 iQo.i
provements in circuit catching devices and electrical sy^'"-n"^„*°^,
",fj
«'".':>' a .normaUy
in conjunction with the same. Provides means by
in closed,
open circuit may be made to close itself and be retained
Utilizes a condenser at theposition at the will of the operator.
distant station charged by the line voltage.
William F. Irish, East
843,276. AUTOMATIC ELECTRIC SWITCH;
cam
Orange, N. T. App. filed July 16, 1004. The flo.it arm has a
to
groove or oVifice which engages a pin on a switch lever so as
closing or circircuit
into
movement
abrupt
an
switch
by
move the
Hoat
the
of
circuit opening relation after a predetermined movement
lever.

843,281.

LAMPS; CharlesLAMP SOCKET FOR INCANDESCENTApp.
>.
filed July

W. Keier, Toledo. O.
a
switch for an incandescent lamp designed to obtain
1004.
-V
The turn button depresses a plate which hasdouble point break.
conor
clips
two
the
with
engagement
into
a pair of arms depressed
M.

desired.

as

CIRCUIT CLOSING MECHANISM FOR INDICATORS ON
1905.
CARS- Thomas W. Small, Cleveland. O. App. filed May 17,
impelled

843,182.

London,

of that type having
circularly arranged stops which are pressed inward in the path of a
rotating element to make electrical contact. The operation of any
stop, automatically repositions all the other stops previously depressed, by a mechanical connection.

register

to

App.

Relates to details of construction of an electric
Oct. 4, 1905.
and particularly the contact or vibrator spring thereof, which
is
engaged by an extension of the armature adapted to make it
operate in a positive manner.
filed
bell,

Kcier and Edwin

One of
of the switch.
stud terminal of the lamp.
tacts

843,283.

ELECTRIC SIGNAL:

these

Charles

contacts constitutes the central

Krum, Chicago,

L.

App.

111..

Rel.itcs to audible electric sign.-lls used in conJan. 10. 1001.
nection with telephones and seeks to provide a simidc construction,
Details of conwhich may be easily adjusted and kept in order.
struction.
filed

Robert
POWER TRANSMISSION MECHANISM;
means whereby

843,286.
Apn. filed Dec. 11, 1905Chicago. III.
be intermittently operated particularly

A

where the load

H.

Little,

loads

is

may

operated

Particularly adapted for the
a load bearing rotatablc shaft.
operation of rheostats on commutating switches of "flashers."
843,287. ELECTRIC MOTOR; Andrew T. MacCoy. Dover, Mass. App.
small motor for dental and similar purnied Mar. 15, 1905.
poses having a plurality of U-shaped iron parts which are assembled
winding
upon a magnet
so as to produce inwardly directed poles
which are intermittently energized to attract the projecting faces
of a sheet metal armature.
RELAY OR REPEATER: Albert L. Parcelle.
843,206.
Boston, Mass. App, filed Oct. 12, 1900. Has a two-part ring-like
magnet, one section of which is permanently magnetic and the other
of which is of soft iron and a transmitter circuit including a ceil
about the soft iron section.
INXAXDESCENT
SOCKET; George B. Thomas and
843,310.
App. filed July 5, 1906.
Gilbert \V. Goodridge. Bridgeport, Conn.

by

A

TELEPHONE

LAMP

Pa.
App. filed Oct. 18, 1906.
The combination with one
or more coils arranged to develop a periodically-varying electric current, of a circuit including said coils and a synchronizing ohmic resistance, means to varj- the load of said resistance on said coils at
regular internals the natural frequency of which is less than the
natural frequency of the said electric current, the latter being damped down to synchronism with the period of said load-varying means
by the load of said resistance.
INCANDESCENT
SOCKET; Fredrick Wunderlich.
843,425.
Swissvale, Pa.
App. filed Nov. 28. 1906. The threaded shell of the
incandescent lamp has embossed portions thereon which co-operate
The lamp is capable
with the receptacle to prevent its removal.
of being renjoved by special manipulation when it is broken.
ELECTRIC INSOLE; Henry O. Can Dee, Syracuse, N. V.
843,441.
App. filed Feb. 7, 1906. The inner sole for a shoe having the usual
copper and zinc elements and also having a resilient heel so as to
provide a spring support for the wearer.
843,445. TROLLEY CONTROLLING DEVICE; Jonathan Dale. KinsApp.
ton. N. C. and Harvey Le Roy Dale. Newport News, Va.
filed July 9, 1906.
The trolley reel is connected by a clutch to a
retrieving spring or drum and this clutch is thrown in case of
undue unwinding movement of the reel.
S43.473. John N. Makley. Edward F. Manett, and Frank M. Dannelly,
Dallas, Tex.
An electrically operated
App. filed July 17, 1 906.
switch tongue throwing ra-fchanism.
Includes a special construction
of motor having a vertical shaft .ind an annular gear with a pitman
connection to the switch point.
MACHINES; Charles
OF
843,489. PARALLEL
A. Parsons and George G. Stoney, Newcastle-upon-Tyne, England.
App. filed July 25, 1905. In combination, a plurality of continuouscurrent dynamo-machines having series coils compensating for armature reaction; and an equalizing-wire cross-connecting certain points
within the compensating windings of the two machines, as and for
the purpose described.
delphia.

LAMP

DYNAMO

RUNNING

843,508.
land.

graph

when
843,51s.

PRINTING TELEGRAPH;

843.070.

—Switch

London,

Eng-

IN

TUBULAR OBJECTS;

Emil Bier. London.
iqo6.
for the purpose of welding
boiler plates, etc.. patentee has a
transformer coil which is arranged to be placed about the seam to
be welded so as to impel a current therethrough to heat the same.
England.

App.

Sept.

filed

10,

or seams

together the edges

Details of a bayonet fastening for the two-part casing of an incandescent lamp.
Has embossed portions whicn prevent the accidental
disptacemcnt of the casing parts.
FOR ELECTRIC LAMPS; Earl G.
843.316.
ATTACHING
App.
Wilson, Morrow, and William B. Goodwin. Columbus. O.
filed Dec. ^, 1905.
The lamp has a socket or receptacle with a
rubber suction cup so that it may be stuck on the wall or any
smooth surface for temporary use.

White.

D.

PROCESS FOR ELECTRICALLY WELDING THE LONGI-

TUDINAL JOINTS

Operating Mechanism.

James

filed July 3. 1906.
The type wheel of a printing teleheld by a pulley system so as to move into printing relation
any one of a number of selector magnets is energized.

App.

is

of

TRAM SYSTEM;

S43.520. ELECTRIC
C. .\pp. filed Nov.

5,

Orrin
Construction

1906.

Davy, Washington. D.
car and diagram of

J.

of

MEANS

ELECTROPLATING APPARATUS; Herman

843.321-

R.

Boissier.

Great Neck, N. Y. App. filed i\ov. 25, 1905. The combination with
a tank and means for supplying current thereto, of a shaft movable
in a conical path within said tank, and a receptacle for the articles
to be plated carried by said shatt

AUTOMATIC CIRCUIT CLOSER;

843.327.

Woonsocket,

k.

I.

App.

filed

Nov.

21,

Leandre

1906.

Charbonneau,
Thermostat, includ-

ing a strip of fusible metal whicn normally restrains a weighted arm
against circuit closing movement.

INTERCOMMUNICATING TELEPHONE SYSTEM; William
W. Dean. Chicago, III. App. filed June 15, 1903. In an intercommunicating system, a plurality of lines, the combination with a

843.329.

common battery, of a separate metallic talking circuit for each line,
an individual signaling-wire for each line, and a common signalingwire for at! of the lines, substantially as described.

ELECTRODE

FOR TKEKAI'ia'TlC USE. &c.: Everett T.
Ncalcy. Bangor, Mc.
App. filed May 14, 1906.
In order to keep
the wooden electrodes of a thirajieutic apparatus constantly moist
as is required, patentee has them in constant communication with
tubes which arc filled with water or suitable liquid.
These tubes
also furnish the current conducting means.

843.354.

ATTACHMENT FOR MOUTHPIECES OF TELEPHONETRANSMITTERS; WiHiim C. Plank, I. as Florcs, Mexico. App.

843.362.

843,541.

— Inductnr

Mnnut-t..

.\liii iKilor.

a telpherage or tram car system having
to enRage a conductor bt-nt-ath the track.
by a handle at the scat of the operator.

circuits for
trolley pole

controlled

a

depending

The car

is

INDUCTION
843.533.
GAS ELECTRIC LAMP; Peter
C. Hewitt, Nc\y York, N. Y.
App. filed Apr. 18. 1900. A vapor or
gas device having an inclosing chamber, a primary exciting-cotl. the
vapor or gas constituting a secondary circuit for said primary, the
vapor or gns having such quality as to be traversed by induced electric currents and absorb nrnctic.^lly all the energy from an oscillatory
circuit in thr lirst oscillation. ;ind ine;ins for transmitting rapidlyvarying electric currents ihrouKh the priniary, thereby remU-ring the

VAPOR OR

accundary

luniinotis.

METHOD OF PKODUriNG ELECFRIC

LIGHT; Peter C.
Hewitt. New V(uk. N. Y.
Anp. filed Se^)t. aA, 1000. The mcthud
of operating a vapor lamp by efrctronmgnetic induction, which method
conhiHtn in subjcctinK ^nid lamp to a rapidly-varying magnetic field
of Huch rapidity ot variati<in and of such total energy ai» will cause
the tncloRcd vapor to become a low -resistance vapor eonductor.

843.534.

isuritihT

</i.i

1

nut rumen tK.

INDUCTOR MAGNETO ALTERNATOR;

Leon J. Le Pontois.
Dec. 11, 1905.
M.igncto generator
current h for the ignition of com*
Imntiblc mixtuirn iu intrrn.'^l combustion engines rithrr by the make
and break nystem or thr jump spark system.
I'rovides means for
rectifying the altrrnntiuK current.

843.541.

843.4

New

Rnclullc,

dcnigned
flirt)
Auif, I
crntric, rrfu

the

outT

Eirce,
e

an<l

In a Irlrphonr, a mouthpiece, a srriri of cnn:mt|»rpttc lininK* thcrrin, car* projecting from
inK rtntr for clamping the c-im to the mouthextending from racli lining whereby it may
1

readily

843.173.

App,

TROLI-EY; John
filr/l

Struth anij Omrnd HolMpfrl. Prmuun^, Pa.
June aj. 1906,
In order to keep the trolley on the
*rc has a pair of projecting arms on the barn which arc
'>on«-d so as to be capable of neparating wiirn paitiiing
T

MKING

,

DEVICE lOR ELECTRICAL MKASK'lwin

I

Vt.

A

box

!,

Nofihrup,

cnntciinn

thr

I'hiludelphia,
rRirnlinl parit

I'li.

of

Thr rrflrctrd image of the wale i*
of a microKope which projects diagonally

t<t

liri

•'%.

e4a.4

...

I.LLCIUILAL 3VNCHKON1SM: Edwin

F.

Norlhrup,

Phila

843.549.

to

N.

V.

genrr.it e

App.

filed

altr mating

RECEPTACLE lOU ELEMENTS;

Ilcinrich P. R. L. Porsckc
t ler ninny.
App. filed July 25,
ode formed of hrat rrMinting conmiiIU Hcrving n% a support for hard

and Guitnv A, Wcdekind, HamlnirK.
'Mie

1904.

halt cry -con tainrr

rlrttt

ductive male rial and hnvtUK
coherent connrr nuide mate rial.
843.550.
cago.

KLECTRU: SIGNALINt; SYSTEM;

Frank

W.

IVcnticr.

(

hi-

filed Mnr. j^, iqn6.
Cnli and block signal syatcm
Mrrt/inn witvcti for conlrnlling nignaling devicci upon
the ear nr engine to tndicnie the condition of the right nf-wny with
rcHpect to ihc otbrr trniitii.
FUSE BOX; Chnrlen A. K-dfr, RocheMer. N. Y,' .\pn. filed
843.553.
Apr. 10, 1005.
A c<m<ilrnclion <»( (whc box h:iving fusibb- clement^
cnclnned in innulating tub"* II «<hi<'td)i tipcn at the toi>
III.

Ai>p.

employing

readily

iniirrted.
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tempt to extend

The

but one standard thing.

this specification into the present art

is

at-

a curi-

ous evidence of the rapidity of changes in electrical practice,

fifteen

years ago are half undefstpod and half forgotten.

1907.

Editorial

Self-Kcgulating

source

resolution

specification of this

This issue thus raised, however,

Current

Naupon

very purpose was to prevent

that
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Neutralizing Static

on any

light

cited resolution of the

tional Electric Light Association in 1894 leaves no doubt
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Watt
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Motors.

By

is

one.

watts, on the

would

be

as

unfair

an

for

it

And

if

that

illumination

is

Then

it

especially useful

illumination

only

out any arc system which the mind of

The

to

produce

due

to

just that

immense

the total

393
393
397
397
398
398

difference between

399
403

much.

411

arcs of the

man

hemispherical rating
in

A

watt

same

of

rating

flux

street
is

lighting.

to be paid

On

a specification

has not yet de-

system

which

in

of light, and which
street

lighting.

is

inability

the arc

The Ger-

which probably defines the useful

kiiul,

is

makes the

ha\c tentatively adopted a mean lower

better than

rating

on

consumer.

receives no credit
in

man

this

of brilliancy

good and poor

lighting eiigiiK-crs

street lighting

failing

effect

be

they can' unquestionably beat

of

conspicuous

it

of light, then one plays directly

flu.x

into the hands of the Welsbach contingent.

\ised.

the

to

is

the thing and no attention

is

watts or to absolute

minimum

be rated in

watt

the

as

lamp

enclosed

be rated on candlepower?

distribution

a

station

the

to

alternating-current

Shall

beginning

is

it

Obviously a watt rating

389
390
392
392

which

basis as an enclosed arc, or should

same

rated on comparative candle power?

388

391

a rather important

Should

enclosed arc.

to replace the ordinary

to

now

Take, for example, the magnetite arc,

is

plainly

effect

is

not saying

only possible in

comparing

any other— which

and with the largo variety now being
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introduced,

valueless without other

utterly

is

rating in terms of electrical
that

in

which

allows

it

not the case when either candlepower or

is

illumination

deliver

or

m.l.h.c.p.

and knowing

m.s.c.p.,

these

certainly

quantities,

the

illumination,

for

street involves

the difficul-

all

photometry besides some additional ones of

arc

of

ties

than

better

measurement of which on the

its

In point of fact the history of the art shows that neither

own.

candle-power nor watts has been the real basis of rating tor
street

very

the

since

no

days

early

con-

been based on the actual candle-power delivered,

has

tract

Certainly

arcs.

nor have charges been made out on the basis of kilowatts fur-

have been sold as

lights

and with service of a

practically every

In

nished at the street lamps.

delivered by

lights

And

specified kind.

ties,

this,

One buys

a perfectly fair method.

is

worked on,

Frund

the

say,

—

m

an

Not a

schedule.

ampere

strikes us that

illumination,

mean lower
the minimum
mean foot-candles
;

required to give p

i.

cp,

mean

Lacking the

former

is

of flaming

arcs

is

very aggravated

in

bound

to

uneven

latter,

the question

nor

watts

of

real

cp

rating

have

ever practically been useful ratings in the actual framing of
contracts

for street

many

unless qualified by

Springs incident

is

making vague and

and they are never

liRhting,

indefinite

evidence

of

contracts.

likely to

be

The Colorado

other considerations.

sufficient

the

by comparison with the metal used

and although

the

unwisdom

Present

of

Temperature Formulas for Copper.

scarcely any table or

neers use «o

much

as the

formula

tlial

Ohm's law

cases

to

quite possible that his samples did not have

shown

cent years have

that

Numerous

good commercial copper to-day.

averaged by

is

researches in re-

good copper

that the resistivity of

fol-

lows a straight-line law with respect to temperature, so that
increments

equal

increments of
ference

temperature

of

resistivity.

opinion

of

There

among

accompanied by equal

are

however, some

is,

Some

dif-

little

experimenters

different

straight line.

slope of the

as

the

to

take the slope as equal to

per cent of the resistivity at 0° C. per degree Centigrade,
cent, a difference of 7 per

a coil of copper wire, tested initially at 0°

If then

cent.

was stated by an observer, using the
have increased,

first

C,

of these temperature-

say. 50° C. in temperature,

an ob-

server using the second coefficient would declare the temperature

might cause a dynamo machine

and accepted

Such a discrepancy

The

electrical

involving copper

engi-

In order to ap-

wire;,

their

coefficient

American

resist-

one case,

to be rejected in the

in the other.

adopted

within

the

few years by the

last

Institute of Electrical Engineers

is

0.42 per cent per

degree Centigrade, based on the resistivity at 0° C.

It

is

a

matter of some importance that there should be an interna-

agreement on

t'onal

coefficient

used

countries.

At present the

all.

in the elec-

different samples of one country, or

in

but

in different countries,

all civilized

by

The copper used

this matter.

probably does not have exactly the same temperature

tric arts

it

in

samples

probably averages the same

The same average should be accepted
British favor 0.428, the Germans 0.4,

Americans 0.42, and the French have not perhaps

pronounced.

one which reduces the resistance of

copper wires from one temperature to another.
ply

is

it

same temperature-coefficient

precisely the

conditions

need of precise and carefully drawn specifications

is

in the electric arts to-day,

upon the research indicates that he

used wires drawn from specially prepared electrolytically de-

the

There

report

his

posited copper,

doubly important.

Resistivity

In Dr.

commercial copper was relatively impure

Matthiessen's time,

ill

make

engineers

regard to the temperature coefficient of copper.

in

light-

into the art of the tribe

reopen

Neither

form.

lamp can be

an arc

specification,

The coming

premium.

a

at

considerable differelectrical

elevation of the coil to be only 46.5° C.

beaten out by tallow-dips, and lacking the
ing

is

among

within a circle of given

radius and not less than q foot-candle at the periphery thereof.

that there

plus

lamp should be

the

e.,

shown

is

it

ence of usage at the present time

be-

it

to consider a

hemispherical

years.

In the article by Dr. F. B. Crocker, on this subject at page
385 of this number,

coefficients, to

on

of

specification

might be worth while

it

based

bath

oil

basis,

scheme

desirable to formulate a different

many

perature correction was universally used for

and others go as high as 0.428 per
If

an

in

His formula for tem-

temperatures.

successive

different

C.4
scientific

grant, but a very definite one, easily verified.

comes necessary or

a

x watts

lamp, taking not less than n watts at the arc, and

specified

it

lamps

the quali-

if

then, not

or y candlepower, but a particular service

we

case street

specified

implied are mutually understood by the contracting par-

ties

proved degree of chemical purity, when immersed

his

sphere-photometer one can get fairly reliable results for

the

He

Dr. Matthieisen, in England, about forty-five years ago.

measured the resistance offered by copper wires of an ap-

advent of

Since the

up to the contract.

live

8.

ured and published the temperature coefficient of copper was

at

standpoint one could certainly undertake

specified

a

lamps could

ease,

resultant

its

the thing specified.

is

From an academic
to

however, very valuable

is,

made with comparative

be

to

tests

units

A

specification.
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officially

Dr. Crocker adds a series of curves to his article

indicating the relative percentage of discrepancy in

resistivity

cf copper, according to different rules in use, with reference
to the

We

resistivity at 0°

hope

matter

this

C, and

may

to the

American

Institute rule

be satisfactorily dealt with by the

ance has frequently to be corrected for temperature, and the

international electrotcchnical commission appointed by the vari-

may be introduced by neglecting this temperature
correction may be considerable, as the ordinary overhead copper wire in summer time at a temperature of ya' C. possesses a

ous national electrical engineering societies.

error that

resistance about
a

12.6 per

temperature of o'

performance have
reference,

C

to be

cent greater than in winter time at

All electrical tests of

Hynamo-machinc

referred to a uniform temperature of

and require correction for tcmpcratiirr.

tests of the

In

many

heating of dynamos, the temperature elevation

determined by reference to (he increase

is

in resistance of certain

copper-wire coils on the machine, and by means of an assumed

temperature

coefficient.

The

first

scientific

observer

who meas-

Si:i.F-Ri(;uLATiNt;

The

Alternators.

direct-current generator has for

structed

the

in

many

years been con-

form of n compound-wotuid machine, cither

simple-compound, or over-compounded.
generator has

The

indeed been compoundcil

.iltcrnalinn-ciir-

variety

of

ways, but never with the same success or convenience as

in

rent

the case of direct-current

machines.

alternators arc separately excited and

Moreover,

it

is

well

known

that

The

in

result

a

is

that

most

uncompounded machines.

the problem of

compoimding

February

an alternator
a
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much more

is

than that of compounding

difficult

maintain the voltage

In order to

direct-current generator.

constant at the terminals of a direct-current generator,

only necessary to compensate for the

which

of an alternator, however,
vector /

R

drop

Z

drop

in the

it

is

armature,

in the

In the case

direct proportion to the load current.

in

is

/

is

it

necessary to compensate for the

armature, which depends not only upon

the strength of the load current, but also upon

phase.

its

A com-

panies

regulating public

of

direction

the

in

legislation

375

is

or later in response to the present

Whether

ulation of corporations.

vision by commissions

two or three years by

likely to be passed

is

many

where such

station

companies

posing

Since the power factor of the load on a generator

load.

same

heavily under inductive load of the

fall

of amperes, or to rise markedly under anti-inductive
likely

is

to vary in practice within limits of 20 per cent or more,

evident that no method of alternator compounding
that only compensates correctly at one

power

to

is

reliable

is

Some

factor.

Others have been

times

as automatically

Most

rare, especially in large sizes.

Nevertheless,

fairly simple.
is

of the

comparatively

still

methods that have

been used involve operating upon the excitation of the alternator exciter.
detailed

the

in

The method suggested by Mr. A. Heyland, as
article on page 386 this week, utilizes some

The

interesting features.

may

alternator

ciating a unipolar exciter in the

as the multi-

direct-current exciter

polar rotor

field

receives

excitation partly from a dissymmetry in the multi-

its

result

that, as the load increases, the

is

voltage

the direct-current

it

machine

is

effect,

commission

much more competent and

a

is

responsible body

when it comes to deciding on reasonable rates, quality of service
city
and necessity for enlargement of capital stock, than any
conceivable that the Massachusetts plan
a corrupt or incompetent commission,
with
might not work well

While

council.

it

is

as a matter of fact

it

seems always

have worked well

to

in

the
Massachusetts, where the grave responsibilities attached to
selection
the
prevent
to
tended
have
position of commissioner
of political incompetents and grafters.

questions upon which there seems to be an unfortunate
at present
difference of opinion among central station owners
of electric
are those relating to the proper method of regulation

Two

increased, and

is

of

generated by the unipolar
in-

crease of unipolar voltage increases the excitation of the ex-

and the

rates by local or State governments,

and power

mag-

In the preferred form the

likewise increased.

both in safeguarding the interests of stock-

cipal

advisability

machine

netic flux diverted into the unipolar

with

Massachusetts through commissions has had a most

in

ticed

light

The

given the matter

considerable attention, the regulation of corporations as prac-

polar structure, and partly from the armature reaction of the
alternator.

who have

lawyers

be regarded as asso-

same structure

The unipolar

machine.

men and

station

central

By many

hardship upon the companies.

least

at different

manner

compounding alternator

the automatically

and work the

holders and of the public, and in preventing ill-advised muniownership undertakings. As a general proposition, a State

methods have been rather complicated

of these

kinds of legislation aimed at regulation, but to encouraging legislation which will accomplish the desired ends
all

beneficial

compensate for changes both of load and of load power

and expensive.

not toward blindly op-

eflforts,

factor.

Various plans have been suggested and used
for compotinding alternators, in such a

it

If central

laws are not already in force.

pounding or compensation which might keep the terminal volt-

number

within the next

of the State legislatures

age constant under a non-inductive load, might cause the
minal voltage to

needed or not, some

is

it

kind of provision for either the regulation of rates or super-

are wise they will direct their

ter-

com-

service

many States sooner
popular demand for the reg-

almost certain to be passed in

legislation

insuring

uniform

classes of customers, without discrimination.

As

similar

to

rates
a

matter of

business considerafact most companies are driven by natural
to make their
tions and the competition of other illuminants
If
low as they think they can without losing money.
rates
their
enough to keep
a few corporations are short-sighted

rates as

and causes the

citer,

The arrangement

alternator.

main

latter to strengthen the

field

of the

such that the greater the lag

is

of current supplied to the load of the alternator the greater
will

money, they are apt to be the principal

be the flux diverted into the magnetic circuit of the uni-

however, very few, but

are,

polar machine

and

livered,

the

same alternating current strength de-

the

for

greater

through the action of the

the

stimulus

latter,

the

to

exciter,

on the alternator

field.

and,

The

apparatus thus operates by using the distortion of the alternator

field

flux by the

armature current.

armature reaction of the alternator
apparatus

may

is

In other words, the

utilized.

The generating

be regarded as virtually comprising two small

direct-current generators, and one alternator.
direct-current generator

is

The

first

magnet of the

alternator.

The second

is

a small unipolar

losers.

Such companies

only right that there should

the central station
be some method of dealing with them when
dependent upon them.
service of a community is unfortunately

They
The most progressive companies need no rate regulation.
of the busiare pushing their rates down as fast as the growth
As to legislation
ness and changes in the art will permit.
companies' schedcither State or municipal, providing that the
no customer of a cerule of rates shall be published, and that

same

class, there is a

any other customer of

rate than

shall get a better

class

tain

the
field

is

it

small

the usual exciter, operating on the

decided difference of opinion

ing on the field of the exciter.

It will

be interesting to ascer-'

among
toward

station men, but the tendency of the times is
servthe prevention of discrimination on the part of any public
get
can
and the sooner central station companies
ice company

central

machine, incorporated with the alternator structure, and operat-

more

making
very high with the idea that they are thereby

;

tain

how

the machine behaves in practice.
their

matters

in

shape

to

accept

Many companies now have

The

Season of State Lf.cisi.ation.

This

is

the time of year

session and central

station

when many

rates.

State legislatures are in

owners are watching with appre-

hension the regular crop of good, bad and indiflfcrent

troduced
v.ell

to regulate public service companies.

be recognized at the outset by

It

central station

bills

in-

As

a matter

of

fact

customers are treated

alike,

company than

that any

rates between customers are simply due

kind of service required, and that every

men

to

which he

is

entitled

better.

nothing does more to establish

might as
that

the

complete published schedules of

public confidence and satisfaction with a
that all

inevitable

the

to

know

diflferences

differences

man can

under the schedule.

to

in

in

the

get the rates
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Watt
An

Candle- Power Rating of Arc Lamps.

vs.

interesting arbitration proceeding involving the rating of
recently occurred at Colorado Springs, resulting

lamps

arc

from a difficulty of several years' standing between the City
of Colorado Springs and the Pike's Peak Hydro-Electric Com-

The historical facts are briefly tliese. In 1898 the city
was being lighted by the Colorado Springs Electric Lighting
Company, the lamps in use being the regular 9.6 ampere arcs.
But a franchise was at that time granted to one Jackson for
the use of the city water system for power purposes, the considerations including certain hydraulic work for the water

pany.

«

system and an agreement to furnish "lights of standard 2,000
candlepower" at $5.50 per month. After 25 years the plant was
to revert to the city.

But action under

layed, the Colorado Springs Electric

ad interim contractor.
this company changed

service as

In

1901

this franchise

being de-

Company continued

to give

system to the 6.6 amp.

would cease automatically, whenever the Jackson franchise was
ready to take up its work. Now this Jackson franchise came
into the possession of the Pike's Peak Hydro-Electric Company,
but, instead of going ahead and building a system as was expected, that company built its plant and put in its 6,600-volt
and then made a contract with
the Colorado Springs Electric Company to take over its output at al»ut 0.6 cent per kw-hour and to assume the work of
line entirely off city property

lighting the city in fact, although in law the

A

pany.

suit

Company was

were paid

bills

work was being
Peak Com-

to the Pikes

followed, the city alleging that the

thus dodging

its

Pikes Peal;

obligations regarding establish-

company won on
employ an agent if it wanted

ing a system, which suit the electric
that

it

was

free

to

the
to.

ground
Mean-

while service was continued on city lamps as before and a series
of disputes followed, partly with respect to the use of the
v.ater and later as regards the (juality of the lights.
These
particular lamps had not been

formally accepted

by the

city,

which in all documents reserved to itself its rights under the
Jackson franchise, but service had gone on and had been increased with the existing 6.6 amp. alternating arcs.
Meanwhile the Pikes Peak Company and the Colorado Springs Company had fallen under virtually the same ownership and during this process of absorption it came out that the latter was
buying its power at 0.6 cent per kw-hour and retailing it at
alxiul 12 cents, which threw oil on the flames.
matter of the lights furnished came to a crisis
dcmaiuied that the lights required by the Jackson franchi'-e lie furnished and damages for the deficit in light
.After long discussion, an agreement of arbitration
be paid.
was signed, which in terms specified that any deficit of the service (fiven should le measured in candlepower.
Under the
Colorado itatutes, a Board of Arbitration has large power, is
judfcc of both the law and the facts, and. on the issues stipulated, its derision is practically final.
After nnicli discussion
the l>oard was constituted as follows: The Pikes Peak Company nominated Mr. I'". I. FJIirilt of New York, the city Mr.
Henry Moy of New York, and the third arbiter was agreed
to be Prof. Carpenter of Fort Collins, widely known as an
Finally, the

and the

city

c-iigincer

of distinguished

ability.

The

experts

smnmoned

tci

the city were Mr. L. B. Marks of New York, Prof. Matthews
of Purdue University, Prof. .Shedd of Colorado College, and
Those for
Nfr. Alton n. Adatns and Or. l^mis Hell of Huston.
the Pikes

IVaw Company were Mr. W. D'A,

oral I'.lcclrir Co..

l<yati

of the Oen-

Mr. Schuchardt of the Chicago ICdison Com-

Humphrey

Gas Sc I'.lertric Co.
On Feb. the board began its hearings, which lasted on long
hours (or more than a week. They were strenuous but char.nclcrized by Ihc utmost good feeling, all hands seeming to
Rrasp the humorous phases of the case. Technically the situation was curious as involving a rontract made in good faith
.I'
the days of the open arc ami delayed in its fulfilhncnl not

pany, and Mr.
I

XLIX. No.

8.

only until the rise of the enclosed arc to the rank of standard
practice, but to the time of its threatened decline in view of
the luminous and flaming arcs now coming into use.
The

were two: (l) What was a "standard arc light of 2,000 cp" in the latter part of 1898: and (2)
What is an equitable ratio between this (whatever it was) and

technical questions involved

Peak Company
from the time it began the supply of light at the price named
in the Jackson franchise?
As a matter of fact, the Pikes Peak
Company raised the current in its lamps to 7 amperes in Maylast and in August last raised its voltage so as to give about

the 6.6 alternating arc supplied by the Pikes

J50 watts at the arc.

The one

technical point on which

all

the experts fully agreed

alternating arc taking about 400^

v.as that the regular 6.6-amp.

watts at the arc and about 427 at the lamp terminals was not
a proper substitute for the lamp of the franchise under any

The contention of the city was that the standard
lamp of 1898 was the 9.6-amp. open arc consuming,

definition.
its

alternating-current enclosed arc with a substantial reduction in
price to about $80 per year.
Under its contract its service

performed by. and the

Vol.

of the IJenver

2,ooo-cp

about 48 volts or 450 mean watts, the enclosed series systems,
being then only in tentative use and not customarily rated ini

what they were. The defence, withwas the usual lamp of the period, took
the attitude that under the N. E. L. A. resolution of 1894. any
lamp, whatever the amount or kind of current, which consumeci
ai the arc 450 watts, was a 2,000-cp arc within the meaning

c.n

at all, but specified as

cut

denying that

this

Of

of the Jackson franchise.

course, the experts for the city

denied this purport of the resolution considering the date o£
its making, and its validity in establishing standard nomenObviously the watt
clature in face of the facts in any case.
rating

if

were established would lead first to the conclusior*
August last met the terms of the fran-

it

that the service since

and second, that for failure of previous service the PikesPeak Company could be liable only for the deficit in watts in

chise,

sum. The experts for the city held that
under the agreement of arbitration, and in fact, any failureof .service, should be reckoned on the deficit of effective light.,
on the basis of maximum mean spherical or other candlepower
as the board should determine, but in no case in watts, candlea comparatively small

power not being proportional to watts save in a narrow- rangeone kind of lamp. This led to a protracted wrangle over
arc photometry in which the two groups of experts failed to
come to any substantial agreement. Experts for the PikesPeak Company insisted that a 7-amp. lamp at 4.S0 watts, was
tiie full equivalent of the lamp of the franchise, while tliosc for
the city held that it certainly was not. even the 7.5-anip, alternating lamp being scant for the purpose in point of candlepower
really delivered, however good it might he in other respects.

.^nd in

The unfortunate part of the struggle is that in view of the
lere
law points the technical ones may never be passed on.
the Pikes Peak Company set up the defence that the city had
actually accepted the existing lamps, or failing this had so far
I

assented

would
ment,

the doctrine of cfiuilable cstoppat
the city replied that no private agreehad existed, could change the legal force of an ordi-

if

it

nance, and

use that

their

ti>

apply.

To

this

second, that

with the company,

been

specifically

all

in

fact

in

its

dociunentary

rights imder the Jackson

reserved.

Finally

after

the

relations,

franchise

had

of

the-

closure

caso the attorney for the defence, rising to a question of perscnal privilege, claimed that in tin- agreement of arbitration the-

clause which

in

terms required the settlement

to

be

in

candle-

power was, in fact, only a claim of the city and without binding force upon them. The response was the legal principle that
prior oral

contentions cannot alter the force of the resulting"
At about this point the Unanl of Arbi-

ilocumentary evidence.

went into a ila/i' and at last accounts was wondermg
might be at. It is (|uite safe to say that the issue to.
board of experts
br fleciiled is a most lanKle<l one for even
The pity is that it will really turn upon law po nts
to decide.
and many «( the technical points will be left hanging in the
The one technical matter practlcallv settled in any event
air.
tration

where

it

.1

i-.

its

series arc at
a denial of (he right of the 6.fi-amp. alternating
The moral of therating to pose as of 2,000 cp lamp.

regular

February

whole matter
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Instruction for

without an unequivocal specification of the thing to be fur-

Shop Apprentices.

nished.

A telegram received from the Evening Telegraph of Colorado
Springs as we go to press states that since the close of the
arbitration hearing nothing has been done by the Board, though
the individual

A

members

are said to be considering the evidence.

announced for early next week in Chicago, when
the legal question of whether or not the city is stopped from
asking damages because of its agreement to the substitution of
the enclosed for the old form of arc lamps.
Should it be decided that there is no estoppal. the Board will pronounce on
the city's contention that candle-power is the proper measure
of light and will fi.x the amount, if any, due to the city because
of the substitution of the enclosed arc with its low candlepower for the open arc.
meeting

is

February Meeting, Chicago Section of Illuminating Engineering Society.
The February meeting

of the Chicago section of the Illumi-

T.ating Engineering Society was held February

14.

Dinner was

taken at White's Restaurant and the company then adjourned
tc the meeting room of the Chicago Edison Company across
the street, where a stereopticon was available for presenting
illustrations of

examples of

The

lighting.

subject was "Fix-

ture Design and Location for Residence Lighting.''

Mr. R. C. Spencer, of the firm of Spencer
tects,

led the discussion, presenting a

&

had been made
following

With

of

gas,

pipes

were

pictures of

forms

On the evening of February 14 Mr. W. F. Uhl gave an illustrated talk on hydraulic turbines, in which the history of the
development of hydraulic turbines was outlined. The lecturer
showed to what extent the complex laws of the flow of water
may be modified and simplified so as to render them easily applicable to the practical design of a wheel for a specific duty.
The lecture was held in the spacious dining-room of the
.-\llis-Chalmers Club, which has been arranged with special
reference to such lectures., The club itself is an organization
whose membership consists of the office employes, engineers
and shop foremen, and was formed for the purpose of mutually
contributing to the social welfare of the men and thereby of
improving the "team work" of the engineers and the men with
whom they come in contact. By thus encouraging the older
practicing engineers, and the younger men who e.xpected later
to work with them or take their places, the company has been
laying a foundation upon which is being built loyalty of a
nature such as cannot be obtained by any other means.

He

stated

Meeting

of

necessary,

fixtures

which

used

with

necessitated

gas.

certain

5,

in the

ing mirror in a bath-room with a lamp adjustable in height
on each side of the mirror. The lamps were on drop cords
supported from wooden brackets projecting from the picture
molding,
.\nother handsome fixture shown was a Japanese
design bo.x fixture for the newel post on a stairway. He Jid
not, in general, favor too much of an attempt to conceal lightmg fi.xtures and appliances or any other kind of mechanical appliances such as radiators, which are necessary to the equipment of a house. He showed a scheme of lighting for a livirg-room, consisting of square bell-shaped art glass shades
placed over lamps, one lamp being placed over each corner
of the living-room.
He thought this better than one central
chandelier for a living-room and most of the following speakers agreed with him.
Concealed cornice or cove lighting had
not proved economical enough to be practical.

cent.

Mr. H. K. Holsman, architect, described some unsuccessful
attempts at concealed cove lighting. The light brought out the
imperfections in the ceiling plastering too much.
He did not
or indirect lighting because it produces an
shadowless light.
We are accustomed to have
lighting coming from definite sources which produce more or
less shadow.
If there are no shadows the effect is unnatural
and almost ghastly.
People do not like light coming from
concealed

innatural,

Mr.

J.

in

particular."

R. Cravath said that the art glass box and bell types

of fixtures had a great application in good illuminating engineering because with the art glass sides of these boxes and
bells the light can be shaded from the eye and inside of the

proper opal or prismatic reflectors can be used
to give the desired distribution of light under the fixture.
fixtures

the

of the Institute.

new lecture room of the Electrical Building, was
order by Vice-Chairman G. B. Walker, who introduced the speaker of the evening, Mr. C. E. Hansell. The subject taken up was, "A Discussion of Hydro-Electric Plants and
Their Development." Mr. Hansell said in part as follows "The
Feb.

called to

"nowhere

Purdue Branch

The regular meeting of the Purdue Branch of the American Institute of Electrical Engineers, held Tuesday evening,

With electricity there was no
such restriction.
He then showed lantern slides from photographs of a number of fixtures and rooms. Several of these
fixtures were of the box lantern type with art glass sides.
He
also showed an inexpensive arrangement for lighting a shavfeatures on every gas fixture.

favor

of the

one of the greatest errors that

design for electric light was the blind

in fixture

traditional

the particular line discussed.

Powers, archi-

number of

lighting fixtures in houses which he had designed.
at the outset that he considered

In order that its apprentice corps, which now consists of
about 40 college graduates, may become properly trained in the
work conducted by the company, and may thus furnish the best
of material for its future engineers and engineering salesmen,
the Allis-Chalmers Company has inaugurated at its West Allis
factory a course of post-graduate lectures by its engineers. It
is the expectation to provide for the apprentices and engineers
of the company at least one lecture per month by an expert in

:

rapid development of hydro-electric plants

V.

comparatively reAt the Centennial E.xposition at Philadelphia there was
is

small electrical showing indeed, especially

the standpoint of

d\namo was

power transmission.

when viewed from

.\ single

Gramme

ring

to be seen lighting a single arc lamp,

and another
Gramme ring machine was used to run a small motor stationed
a iew feet away. The mechanical energy given up by the mo-

was used

tor

to

beginnings

small

pump
our

a small supply of water.

magnificent

transmission

From

these

plants

have

been developed.

"Dating from this exposition there are three important steps.
the Laurenceburg experiments conducted by the Westinghouse Company.
These experiments were conducted for
the purpose of demonstrating the feasibility of electric lighting over what was then deemed a long distance (two miles).
The experiments were conducted in 18S6. Second, the invention of the polyphase iiuluction motor by Tesla, and, third, the
invention of the Shallenbergcr motor. These three events form
the basis of our long distance transmission development. The
Niagara power plant was built in 180,^. In 1895, there were
"5 hydro-electric plants.
In 1902, there were 1,390 plants having a combined capacity of 438,472 horse-power, or about 315
hp per plant. Most of these plants are located in the Western
States, largely because better water supply is available."
First,

A discussion of the factors aflfccting the location, design and
operation of hydro-electric plants in general was then taken up.
.\

plant for the Wild-Cat River designed

work
.-'lions

,t1?o

f<ir

university thesis

year was used as a basis and the different considerentering into the selection of site, etc., were taken up,

last

the

marketing of the power obtained and the cost of

pr.wer to producer and consumer, allowing a fair rate of profit.
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Death

We

of

James Blake Cahoon,
Light Association, which

regret to report the death of Mr.

New Rochelle, Sunday, February 17.
Mr. Cahoon was born at Lynden, Vt., in 1859, and entered
the U. S. Naval Academy as a cadet-midshipman in 1875, graduating in 1879 No. 18 in a class of 41. After considerable sea
service Ensign Cahoon was detailed to electrical work at the
Newport, R. I., naval station, and while on duty there his sight
was so injured while making tests of arc lamps that he was

occurred at

placed on the

retired

list

1889 with the

in

rank of Ensign.

same year he became connected with the ThomsonHouston Company, among his first work being the organizaUpon the consolidation which gave
tion of the Lynn offices.
rise to the General Electric Company, Mr. Cahoon organized
the e.xpert department at the Schenectady works, and later
became chief engineer of the local companies committee, in
which capacity he had at different times supervision of 39
lighting and street railway properties then owned by the General Electric Company.
In 189s he resigned from that company to become general
the

In

XLIX, No.

8.

Cornell Meeting of the Institute.

James Blake Cahoon.

e.N-president of the National Electric

Vol.

The regular monthly meeting of the Cornell University
Branch of the American Institute of Electrical Engineers
was held in Franklin Hall on the evening of Feb. 8. The
paper by Messrs. Stillwell and Putnam on "The Substitution
of Electric Motors for the Steam Locomotive" was abstracted
and discussed. Messrs. R. L. Stone, W. C. Kennedy. W. H.
Balcke and W. G. Taylor presented the four sections of the
Through the courtesy of the New York
paper respectively.
office, the branch had the benefit of the discussion at New
York, and this was abstracted by Prof. G. S. Macomber.
Prof. H. Wade Hibbard, head
.-\fter a general discussion,
of the Railway Mechanical Engineering Department of Sibley
College, presented the subject from the steam engineer's
standpoint.

The

meeting was intense as was shown by
A business meeting
numbering 214.
presentation of the paper and the matter of

interest in the

attendance,

large

the

preceded

the

the wearing of a badge by enrolled students was discussed.
By an almost unanimous vote it was decided that the C. U.

Branch does not favor the wearing of a badge by enrolled
students.
Another important item of business was the elecexecutive committee
committee to have the
enrolled students recognized officially and they were asked
to select from among the associates a person who could present their interests at meetings of the committee.
The local branch continues to grow at a healthy rate and
now numbers approximately no members, associates and stuaents.
It occupies a well established position in the comnmnity and meets a definite need. It is as much social as
tion of a student associate to the local

was

It

desire

the

executive

the

of

technical.

the next meeting which will be held on March ist it
expected that Mr. J. S. Codman of the Schenectady Branch

At
is

present

will

on

paper

a

Mr.

Electricity."

cf his experience on

"Charging for
branch the benefit
demand indicators and allied

general

the

Codman

will

maximum

give

topic,

the

subjects.

City Coal and Gas Consumption.
The
of

relative

consumption of coal and gas

United

the

States

furnished

is

Stevens' Indicator, which shows

JAMES BLAKE CAHOON.
manager of the Elmira Municipal Improvement Company, which
operated the electric light, railway, gas and water plants of
(liat city.

eral

manager of

the Syracuse Electric

Wiring Company, which

Mr. Cahoon was one of the
portance of close accounting

to

earliest

in

the

recognize the

management of

im-

electrical

and the analysis of data thus gathered with the view
On this subject he conto improving economy of operation.
tributed a number of articles to the technical press and prepropcrtic.i,

sented several papers before clerlrjc light associations.
Of recent years Mr Cahoon has been frequently employed

by banking houses and

oilier

vice-president

fnianri.il

and consulting

interests

to

make

tlir

New York. Mr, Cahoon had a geniality of
and a sympathetic nature which endeared him to a

•riflion Co., of
i'lition

re-

lime of his death he was
engineer of the Eldcnbel Con-

At

ports on electrical properties.

^M'lr circle of

friends,

who

will

feel

hi»

loss

deeply.

in the larger cities

recent
to

issue

lead

of

the

with an

annual consumption of 12,500,000 tons of coal, followed by
Chicago with 8,245,000 tons.
As to gas. New York (Man
hattan and Bronx only) consumes 21,000.000,000 cu. ft., and
Chicago 12,000,000,000.
The per capita consumption for six
cities

was given

as follows

:

PopuLition.
4,014.000

City.

New

V'ork
C'hicaKu
St.

;>,oao,ooo

714,600
603,500
465.000
435,000

I.oniR

HoHton
CIcvclnnd
Cincinnati
.'\vcragc..

Of

.

.

.

1,374,000

Coal,
net tons.
3.1a
4.00
7.5s
6.70
5.43
8.jo
4.4a

Cm,
cubic tcct.
8, 800

S'04^^

5,6on
5. 17"
3.3 10
.S.

180

7>oi7

the lotal coal burned in these six citic;, agijregaling

3').-

than 33,588,000 was bituminous, while t'lc
anihracile amounted lo 12,840,000 tons {2,000 lb. each).
The
4.'8,ooo Ions,

condition.

a

New York

In 1899 he left Elmira to accept the position of gen-

had just obtained an electric light franchise in that city. In
1900 he was elected president of the National Electric Light AsDuring his incumbency of this
sociation at its Chicago meeting
office,
.Mr. Cahoon inaugurated new methods which at once
had a great effect on the growth of the Association, then in a
languishing condition, and largely led to its present prosperous

I

in

no

less

anlhraiile |>ercenlage was about 35.
In the several cities the
anthracite percentages were as follows:
New York, 72; Chicago,
I.

17;

St.

I-ouis, 3;

Compared with

Boston, 45; Cleveland, 13; Cincinn.Tti,
in New York,

the bituminous tonnage used

3,500,000 tons, Cincinnati useil almost identically the

same;

.St.

50 per cent more, and Chicago, 95 per cent more. The
low constMiiptinn of roal in New York, per capita, with covI.oiiis,

<.pondinKly high consumption of gas,

is arcoimtrd for partly
congested population, which tends to iiiircaM- (he number
of apartment houses and hotels, where many families arc supplied with heat from a single central plant, and where a large
Kliarc of the conking is done by gas ranges, anil partly because
r<

by

'

J

'

;

Feeruary
the
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so pre-eminently a commercial one, rather than
manufacturing communit>', as is so largely the case

city

is

strictly a
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ul connecting compensators were

illustrated

by diagrams and

the discussion which followed, considerable interest

in

was

dis-

played in the three-wire dynamo for supplying three-wire systems without compensators.

with the others.

New Type

Glower Lamp.

of

ELECTRIC RAILWAY DISASTER.— On

A

Mr. Orlando M. Thowless describes a type of glower lamp consisting of a mixture of conUucting and non-conducting material, covered, with the exceppatent issued Feb.

12 to

tion of the parts necessary for the conduction

of

source

the'

by a body of material which, though normally
non-conductive, becomes conductive when subjected to the
The inner portion, or heating
action of an electric current.
body, is composed of 8a parts of a conductor such as a metallic
oxide, and 20 parts of a non-conductor such as magnesia.
The outer portion of the glower is made by taking one or
more of the refractory oxides and incorporating therewith a
small quantity of easily fusible material, like borax or cryolite.
This latter material is then formed into hollow cylinders, the
interiors of which are filled in with the heating material.
ot

current,

Saturday afterFebruary 16, one of the new electric trains on the
Brewsters division of the New York Central, left the track
near Bronx Park, at a cur\'e. There were four cars in the
train, including two motor cars.
Just what happened is still
in doubt, but the resulting wreck was severe, while 21 passengers were killed and over 150 injured. The State Railway
noon,

Commission

ARC LAMP CANDLEPOWER.-Durins
tration

A

patent

granted

February

12

to

William

H.

generated in textile looms.

This consists

Chapman,
in

placing

charged electrical conductors some distance from the fabric
being woven, and then passing a current of air over the conductor, which current impinges on the fabric.
As illustrated,
a piece of loosely woven wire netting is interposed between
The wires may be kept
the fabric and a rotary blower.

charged by a static machine or by an alternator giving a high
voltage and having its charges partially or wholly commutated
so that for the most or the whole of the time the polaritj' will
be opposite to that of the material under treatment.
Good
results are obtained with an alternation in which the prevailing polarity

is

three times

that of the

lesser.

It

is

not

necessary for the air blast to have any considerable velocity,
a gentle movement of the air through the wire netting

as

v;ill

answer the purpose.

cp,

400

mean

;

hemispherical cp, 300

has been decided by the

committee of the Southwestern Electrical & Gas
to hold the ne.xt annual convention at San Antonio, Texas, on May 14, 15 and 16.
No details have yet been
Mr. R. B. Stichter, Dallas, is
arranged as to programme.
As.sociation

secretary.

New York

on Friday, March

City,

just

.Mo., is i^ miles long, and is
candescent lamps in globes on posts 24 feet apart. Tantalum
lamps are used, this being, it is said, their first employment in

Weeks
very

lighting

was designed by Mr. E. R.

with an eye to decorative effect and

it

is

described as

fine.

by an

is

stated

Brooklyn Rapid Transit Omipany that
company are laid up
pneumonia, and other ailments as a result o' ex^
the severe weather of the past three weeks.
The
of the

official

2,000 out of the 12,000 employees of the

with grip,

posure to
service,

it

is

stated, is

crippled

somewhat on account of

this

condition of things.

WESTERN SOCIETY OF ENCINEERS.-The:
section

of

electrical

Western Society of Engineers at its regular
meeting, February 18. heard an address by Mr. H. M. Biebei,
of the Western Electric Company, on "Direct-Current Compensators for

at 8 o'clock p.m.

the

Balancing Electric Circuits."

The

several

methods

The

fol-

New York; "Some Theoretical Notes on the
Reduction of Earth Currents from Electric Railway Systems
by Means of Negative Feeders," by George I Rhodes, of New
York.
Knudson, of

STATE POSITIONS.—The New
Commission
February 23,
.Assistant

will

York State

hold examinations in

all

following positions,

1907, for the

Civil Service

parts of the State

among

others:

engineer,

$600 to $900 and maintenance;
assistant steam engineer, $600 to $goo and maintenance; bridge
electrical

$1,500.
is

The

February

seciu-e a sufficient

assistant

last
i8.

day for

filing applica-

The Commission

number of

has

eligibles for bridge

steam engineer, and qualified appli-

cants for these positions have excellent chance of appointment.
F'uU information and application forms for any of these examinations may be obtained by addressing the chief examiner

the

of

Commission

.-Mbany.

at

Mr.

Charles

S.

Fowler

is

chief examiner.

Association

appointed

National Electric Light

committee last year on the "Fire
Hazard of Electricity," this committee being instructed to investigate the subject with a view of determining whether the
a

general impression that electricity

is

a

relatively

serious

fire

hazard which the public gets from the widely circulated quarterly reports on fire losses caused by electricity, and the general

ON BROOKLYN RAPID TRANSIT.— It

spherical cp,

:

custom of the public press

origin to electrical causes,

GRIP

i,

ELECTRICITY AND FIRES.— The

opened at Kansas City,
illuminated by about 1,000 in-

The

mean

lowing papers will be presented and discussed "AlternatingCurrent Electrolysis," by J. L. R. Hayden, of Schenectady
"Electrolytic Corrosion of Iron and Steel in Concrete," by A. A

been unable to

executive

lighting.

;

INSTITUTE MEETING.—The 2isth taeeting of the American Institute of Electrical Engineers will be held in the Audi'orium of the Engineers' Building, 33 West Thirty-ninth Street

draughtsman and

highway

recent arbi-

involving the

;

tions for these positions

CURRENT NEWS AND NOTES.

THE INTERCITY VIADUCT

the

Col.,

:

draughtsman, $1,200 to

SOUTHERN CONVENTION.— li

Springs,

150.

Portland, Me., describes a process for neutralizing static electricity,

proceedings at Colorado

ratmg and candlepower of arc lamps, the following figures
were submitted by experts for the city 9.6 amp., direct-current
series open arc, maximum cp, 1,200; mean hemispherical cp,
5oo to 700 mean spherical cp, 400 to 450. 6.6 amp., alternatingcurrent series enclosed arc, with shade and clear globe, maxi-

mum
Neutralizing Static Electricity.

investigating the occurrence.

'is

to attribute fires of mysterious

by the facts. This committee brought in a report at the annual meeting of last year,
which report is now in the proceedings of the N. E. L. A.
is

justified

A

new committee has been appointed to bring in a report at the
coming annual meeting. This committee desires to get an expression on several questions and to formulate the answers into
a report which will be a fair indication of the status of the
.iubjcct throughout the United States.
The committee also
proposes to supplement the statistics given in last year's report
by bringing them up to date.
In order to facilitate the work
of this committee, a prompt answer to the questions will be

sreatly appreciated by
iiigliouse

who

Electric

desires that

&

all

its chairman, Mr. C. E. Skinner. West.Manufacturing Company, E^st Pittsburg,
returns shall be in by March to.

—
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HOXORS FOR GUESTS.— The

MUST DROP STEAM.— A

favorable report has been made
Senate committee on the District of Columbia,
on the bill requiring steam roads entering Washington to comply with the local smoke law or electrify their terminals. The
railroads heretofore have said that they could not comply without electrifying, which would cost $5,000,000. This bill involves

by the U.

S.

terminal electrification therefore, as in

New York

city.

A LIMITED PROGRAMME— LciSt

week, the socialist can-

didate for the Battersea district for the

London County Coun-

cil

issued his address of appeal to the voters.

He

advocates

municipal omnibuses, bakeries, dairies, milk and coal depots,

markets for fish, meat and vegetables, pawnshops, restaurants
and saloons; public ownership of hospitals and dispensaries, a
county council bank, a municipal theater, a municipal opera
house, work for the unemployed at trades' union wages, and a
That is all he can
forty-eight-hour week for all employees.
think of at present, but he has other ideas coming.

TELEGRAPH INVESTTGATION—The

Interstate

ties

denied the small customers

is

in

fact,

a discrimination.

WIRELESS IN FRANCE.— According

from
to advices
French cabinet on February 16 approved the recommendations of the Committee of National Defense relative to
The coast and interior
the organization of wireless stations.
stations for commercial purposes will include extra powerful
plants at Ouessant, Marseilles, and Algiers, and ordinary stations at Boulogne, Havre, St. Nazairc, Nice and Cape Corso.
Paris, the

will be placed under the administration of the Ministry of
Extra powerful naval stations will be
Posts and Telegraphs.
elected at Toulon, Bizerta, and Oran, and ordinary stations at

They

Dunkirk, Cherbourg, Brest, Lorient, Rochcfort, and Ajnccio.
The/ will be under the administration of the Ministry of Marmc.

Finally, special military stations will be established, un-

der the War Ministry, in the interior, on the frontiers, and
The installations of all the
in connection with the lighthouses.
stations will be conducted under the Ministry of Public Works.
In the event of war the military authorities will take over all
the stations.

boc^rd of

trustees

8.

of the

Western University of Pennsylvania has recommended that honorary- degrees be awarded to the following twenty-nine distin-

who

guished foreigners,

are

be present at the founder's

to

day exercises of Carnegie Institute in April next: Doctor of
Laws Baron Descamps, Baron d'Estournelles de Constant, Dr.
Reinhold Koster, Ernst E. von Ihne, Lieut.-Gen. Alfred F. J. L.
von Loewenfeld, Theodore von Moeller, Sir Robert Ball, Sir
Robert Cranston, Guglielmo Marconi, Dr. P. Chalmers Mitchell,
Dr. John Rhys, Dr. S. Roberts, J. Th. Homolle, Prof. Fritz
Schp.per, the Earl of Southesk, Sir William Turner, Edwin
A. Abbey, Sir William Henry Preece. Doctor of Literature
Leonce Benedite, C. F. Moberly Bell, Hammond Hall, Clement
K. Shorter, W. T. Stead, Joost Willem Van der Poorten
Schwartz. Musical Doctor Sir Edward Elgar. The degrees
will be conferred at ten o'clock on the morning of April 13.
Some of these visitors from Europe will participate in the
dedication exercises of the Engineering Societies Building, in
New York, the following week.

—

—

Com-

merce Commission is to investigate the relations between the
Western Union and the Postal Telegraph companies and packing houses, grain firms and other business houses which have
had special telegraph wires and operators furnished without
All through wires of this description have been disleases.
continued and only "pony" wires running into the main telegraph offices left. The operators manning these wires from the
packing house ends are now employed by the packing houses
and not by the telegraph companies. The Interstate Commerce
Commission is said to have taken the position that furnishing
these large customers of the telegraph companies with facili-
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UNPOPULARITY OF MACHINERY.— Dhcusiing
ticle in

the Nineteenth Century, by Mr. R. N.

an ar-

Weekes, on

the

"Curse of Machinery," the point is contested by the New York
Evening Post that machinery is either a curse or unpopular,
a? the writer would argue. It says incidentally: "As for braiulnew machines, their reception suggests nothing so much as those
old prints showing the cheering crowds welcoming the first
railroad trains and the first steamboats. The machine for wide
transmission of nnisic got its first bill through the Legislature the other day,

railroads got

we

believe, as easily as the first

The phonographs and

charters.

their

Western
their

ilk

have just been confirmed by Congress in their right to reproduce musical compositions without paying royalty unless
The airship has only friends. Argufor public performance.
ments that these arc 'curses' cannot prevail for a moment
against tlicm. That these devices will, in turn, go the sad way
of the railroad

only too probable, however

is

fact

that balloons have been in the past

And some

only helps our argument.

may

Airships will

envious persons on the ground

be pot-shotted by

is

level.

The

an exception that

twenty-first-century attor-

be prosecuting the 'music-on-tap' com'
panics for a conspiracy in restraint of trade cutting off the output of all music but the contemporary equivalent of rag-time."

ney-general

yet

SIGNS AND TROLLEYS.— A

very pertinent suggestion as

systems is made by
"Considering the profits
lines of business by the

10 the use of electric light signs for trolley

the Street Raihvay Journal as follows
v.hich

are

being reaped

many

so

in

:

is a bit odd that street railway
companies have not as yet generally realized what might be
done with the electric sign in the way of traffic stimulation.
he matter is ccrtaitdy worth a few moments' thought, as the
plans for the coming open season are being carried into effect.

judicious use of electric signs,

it

I

MUTER ACCURACY— Wnh

regard to a complaint

in

one

anonymous correspondent, altacking
the meters of the New York Kdison Com|)any as to llu-ir "unreliability" so that the company "simply charge" what they

of the newspapers from an

think

right,

is

Mr.

J.

If,

Hallbcrg

pretty hard in a reply and says

:

hits

this

nasty calumny

"I have personally

managed

one of the largest electric lighting corporations in this country,
which gives me authority to slate that the meter dcp.irtmenl of
any puhlic service corporation is the most important, and is
generally in the hands of highly educated technical men of
wide experience, who would not dare to adjust a mrlcr to rrgisIrr fast or slow
he friction in an electric nictcr, as well
thercfnre,
as any other machine, increases with wear and dirt
it it safe to lay that a meter once set to operate properly would
rather run too slow than fast with time.
It is simply ridiculou« to assume that any public service corporation guesses at
the amount of current used by its consumers. The a?e of the unreliable clertrir meter is long |iast. and. barring accidents and
abnormal conditions, all electric meters arc correct within oncI

;

l.alf

of

I

per cent."

have, of course, been used extensively to iiulicate

I^lectric signs

routes on cars and
Inn

little

to

direct

passengers

has been done as yet to

on the busy

street

effective

in

make

at

station platforms.

the fixed electric sign

advertising the attractions of

The

\arious pleasure rides on the local trolley cars.

so-called

has been brought to a high state of efficiency
within the last year or two, and the cost of operalhig even a
pretty rialior.ile affair with two or three hundred, perhaps more.
talking

sign

8-cp incandescents upon

way company

it,

supplies the

is

a small matter

current,

if

the street rail-

llliuninated elnlric signs

giving the time each minute and pointing out the appropriile
iiess of celebrating the passing hours with a cert:iin liighliall

Fixed signs can be
seen in our large cities.
company's own shops at small expense, they cost
practically nothing to operate, and there ought to be a profitpble field for their use in the coming spring and suimner. They
usually be found a cheaper method of advertising than by
v. ill
are

frcfpicntly

made up

in a

circulars;

in

in

addition,

the street at a time

be taken easily."

they attract

when a

car

the
is

attention

close at

of

the

man

hand and can

;

February
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THREE-PHASE' TRACTION

was the

title

of an address

given by Mr. Gerard B. Werner before the Electrical Engineering Society, at Columbia University, on Tuesday evening of

The meeting was

week.

this

well attended.

TELEPHONIC INTERCHANGE.—A
duced

between telephone

service
state,

companies

with a small rate of exchange for

bill

has been intro-

WINNIPEG TELEPHONES.— In

spite of the hot agitation

of Winnipeg. ^laiiitoba. has petitioned the provincial government
not to enforce its municipal telephone franchise until 1908 be-

cause of the bad financial condition of the

IN BOSTON.— .\

E. E.

I.

American

the

;

HEAVY DEPRECIATION.— A

Institute

citv.

meeting of the Boston branch
Electrical" Engineers

of

was held

on Wednesday evening, Feb. 20, at 8 o'clock, in room 6,
Lowell Building, Massachusetts Institute of Technology. A
paper on "Some Features of Power Plant Operation" was
given by Farley Osgood, general manager of the Xew Milford
Power Plant, New Milford, Conn. The paper was illustrated.

THE TROLLEY AND THE TELEPHONE.—According

to

an Indiana correspondent the telephone lines south of Fort
Wayne, Ind., have been put out of service by the single-phase
trolley of the Fort Wayne & Springfield Railway. The telephone
conipanj' will have to rebuild its line to Decatur and change
This means a large
the rural lines to the local battery system.
expense and. it is said, litigation may ensue to determine whether
or not the traction company is liable for such expense and for
damages.

have learned that through reckless borrowings municipalities
which go in for trading heavily have caused enormous depreciation

in

INDIANA INDEPENDENT TELEPHONE ASSOCIAION.

—The

quarterly meeting for this year of the Fifth

first

Independent Telephone Association
was held at Columbus, Ind., Feb. 7. Encouraging reports were
made from the nine counties in the district. Mr. C. S. Norton, of Indianapolis, read a paper on "Financing Telephone
District

of

the

Indiana

which was well received.
The following named
officers were elected
W. H. McPherson, of Brownstown, president, and W. B. Reed, of Seymour, secretary.
Property,"

;

is

FREIGHT TROLLEYS.— In
Rubber Club.
Haven, explained

Mr.

New

that

control of trolley lines in

ment

the time

believes

will

distribute

the

railroad

That
carts

and

is

collect

an address before the

Byrnes,
the

vice-president

company had been

New

of

the

getting

its territory, because the managecoming when these electric roads
freight and express matter between

and the store doors of the merchants.
delivery of goods without the use of

stations

mean the
and wagons and
will

drays, without extra charge to the rail-

road's customers.

TELEPHONY IN STRAITS SETTLEMENTS.—V.

S.

Consul-General D. F. Wilber reports that only one company is
engaged in furnishing Singapore with telephones, and it has
about i.soo. In Penang and in the Federated Malay States the
Government operates the systems. The instrument used is the
"magneto." made in Antwerp. Belgium. Of these Penang has
500 and the Federated Malay States 300. Singapore buys about
250 telephones annually, Penang 75 and the Federated Malay
States 50. Thus far the service in Singapore has been very unsatisfactory.
Quite a large sum of money is being expended in

improvements, placing wires under groimd,

etc.

STREET RAILWAY COMMITTEE ON MUNICIPAL
OWNERSHIP.—The American Street and Interurban Railway Association has appointed the following Committee cm
Municipal Ownership

:

Mr. C. D.

Wyman,

chairman, general

The managers of

several

of the

expensive."

COAL MINING. — It
electrical

engineers are

is

reported

by the newspapers that

investigating the

of oper-

possibility

Delaware & Hudson's Pennsylvania properties by
These properties consist of about thirty difelectric power.
ferent mining operations, including both breakers and washcries, and thirty-seven miles of railway from Carbondale to
Wilkesbarre.
The road is al! double-tracked and for considerable distances there are three and four tracks.
Up to
this time it has been considered ver>' doubtful whether operation by electricity under such circumstances could be sucating

the

conclusion

carried
that

many detached

out,

but

v?ould

it

plants

engineers

be

are

practicable.

now
The

reaching

the

of

the

cost

has increased since firemen and engi-

neers had their working day reduced to eight hours.
trical

operation

is

Elec-

expected to largely offset this extra expen-

c'iture.

A' BRITISH CENSUS.— V. S. Consul Rufus Flemmg, of
Edinburgh, reports concerning the passage, in December, of
1 bill by the British Parliament to secure reliable statistical
returns of the country's industrial products,

somewhat

similar

which the United States Census Bureau
has long pursued. The law is called a "Census of Production
.^ct."
L'nder its provisions a return must be made in 1908.
and subsequently, at such intervals as may be determined by
the board of trade, of the output, the number of days worked,
the number of persons employed, the power used or generated, etc., in all trades where production is carried on, including business where work is given out to be executed elsewhere than on the premises of the person or firm making
The law applies to all factories and workshops,
the return.
mines and quarries, buildings and alterations on buildings, all
works of construction such as railroads, canals, tramroads,
harbors, docks, sew-ers, roads, reservoirs, laying of water or
It does not
gas pipes, telegraph and telephone lines, etc.
ask for a return of wages paid or of capital invested in the
mdustries, but is restricted to production and employment.
It would seem that municipalities are placed on the same footing as other employers by a clause which provides that "the
exercise and performance by a local or other public authority
of the powers and duties of that authority shall be treated
Thus, returns
as the trade or business of that authority."
must be made of public gas works, water-works, electricIn
light plants, tramways, and other municipal operations.
short. Parliament has given to the Board of Trade the means
of fully ascertaining the volume of production and of business
and the conditions of occupation in even.' department of industry, excepting agriculture, fishing and forestry, which this
10

F.ngland

securities.

their

banks at the recent meetings took large amounts out of the
r.et profits in order to write .down the book values of depreThe London and County Bank
ciated municipal securities.
treated in this way £50,000 which it had earned during the
year, the National Provincial did the same thing, and other
The' people of this
banks pocketed losses nearly as large.
country are beginning to understand that municipal socialism

cessfully

7

from

dispatch

special

London of February 15 says "The shareholders of a number of the London joint stock banks have learned something
about municipal trading in the last two or three weeks. They
:

carried on for municipal telephones in Canada, the City Council

A.

;

doing business in the
calls from one system

to another.

of

manager Stone & Webster, Boston, Mass. Mr. John A. Bealer,
general manager Denver City Tramway Co., Denver, Col.
Mr. George F. Chapman, general manager United Railroads
of San Francisco, San Francisco, Cal. Mr. H. M. Sloan, general
manager Calumet Electric Street Railway Company,
Chicago, 111. Mr. J. J. Stanley, general manager Cleveland Electric Railway Company. Cleveland, Ohio.
;

the Tennessee Legislature to compel an interchange

in

381

the

manner

in

act does not cover.
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A SPOKAXE SUBWAY.—A

subway franchise for the Inreported favorably by
the city council. It is perpetua. and provides for no compensation to the city.
The company has the privilege of selling
and can make the tunnel as narrow as it desires and fix its own
terms for rental. It is given the permission to open two city

land Empire Traction

Company has been

The right is given to use either steam or
power. The company has five years within which to
complete the work.

taking over

all

the electrical business in the

his

helped to advance that business a single step?
Some of the
boroughs have already taken over a number of electrical undertakings with the distressing result that while they are almost

money the consumers are forced to pay higher
boroughs where the lighting is done by private
companies.
The members of the County Council who were
elected on a Socialistic platform have been twitted by their
constituents because they have gone more and more into capitalistic enterprises, and in spite of their principles as Socialists
have in effect tried to become the greatest capitalists in the
Citv of London."
universally losing
rates than in the

for the

electric

lighting of the

AUTOBUS AXD SUBWAY.— A

from London of February 9 says: "After all the abuse that was heaped
on the noisy, evil-smelling, nerve-destroying autobus a few
months ago it is now interesting to note the effect the autobus
has had on the underground tube railways and what it means
to London. The Twopenny tube,' which only the other day

was regarded as almost the
I

last

special dispatch

word

in

locomotion, has lost

000,000 passengers during the year and the responsibility

on the autobus. It is not an isolated instance, for the same
story has been told at almost every railway meeting here during
the bst few weeks. It is wonderfully eloquent of the hold which
the huge, unwieldly but fast-moving vehicle has gained here aiid
the agitation which only a few months ago was raised against
the motor seems ludicrous in the face of such figures as those
mentioned at the meeting of the 'Tube Inc.' the other day."
One is reminded of the bicycle scare that trolley managers had
a few years ago at the height of the craze.

LU-.CKAI'IILKS' irALJiS.—Tbii Western

l.Inion

Tele-

graph Company has announced a 10 per cent increase in wages,
in the following official letter:
"This company has received
petitions within the last 60 days from sixteen offices in the West
and Southwest asking for an increase of 10 per cent in the
salaries of employes.
In this connection it has been necessary
to consider the enormously increased cost of all kinds of telegraph material, which in many cases has been from 50 to 100
per cent, while the tariff rates on messages and other traffic are
very low in view of the demands of the public for ever-increasing facilities and more rapid service.
In fact, many of these
rates arc relics of former ruinous competition, and arc unprohtablc.
Notwithstanding these facts the company has decided to increase the salaries of operators at

its

AUTOMOBILE MAXUFACTURE.—The

U. S. Census
an interesting bulletin of the figures collected in 1905 as to the bicycle and automobile industries.
In
five years the output of bicycles fell off from $31,915,908 to
Meantime the automobile industry grew at a very
$5,153,240.
rapid rate, and the product increased in value from $4,748,011
Office has just issued

in

principal offices

from March 1, IQ07." Vice-President William H.
Baker, of the Postal Telegraph Company, has issued a statement
saying that the company would do as well, if not better, by its
employes than any other cfunpany. The company, he said, received requcMs from abf)Ut five or six of its nffices for readjtiMment of the wage scale, and had complied with the request
in all but one or two instances, which were now luider consiil10 per cent

eration.

the census of

.\t

who
Ihr

is

Riving

aiispirri

.1

scric* of lecture* nl

of the National Civic

W,

II

Mallock.

Columbia University under
l-f'leralioTi,

disrussccl

the

ownership to soiialisin last week and
r-iid
"I am not going into mnnicip;d trafling, at il it railed
Thai i«
in I'.ngland, from the «land|ioint of the accountant.
hardly neccdsary, for it is a well-known fact ihat muriiripal
fradiiig has a tendency toward ihe wrong lidc of the Irdgcr.
he l,ondon County Council ban in mind the vast project of
rclati'in
:

I

of

municipal

the total output

1905,

was

was

3,723.

Of

22,830.

the

21,692 machines turned out by automobile factories, 18,699, Of

were propelled by gasoline; 1,568, or 7.2 per cent,
by steam, and 1,425, or 6.6 per cent, by electricity. Michigan
turned out the largest number of machines while Ohio stood
Wisconsin, third
second in this respect
Massachusetts,
These 5 states reported 85.3 per
fourth, and New York, fifth.
cent of the total number of machines manufactured in the
entire United States.
Of the total number of automobiles
manufactured in automobile factories, 12,131, or 55.9 per cent,

86.2 per cent,

;

were runabouts, and

;

7,220, or 33.3 per cent, touring cars.

Buck-

number turned out, 675 stanhopes
fourth, with 520, and delivery wagons fifth, with 411,
Michigan reported more than one-half the total number of runabouts, and more than one-third the total number of touring
cars.
Ohio also turned out more than one-third the total
number of touring cars. The capital invested in the automobile industry at the end of 1904 was $20,555,247, since when it

boards

stood

third

in

;

has probably doubled.

METAL-WOKKIXC MACHIXERY

to-day very largely

is

driven by electric motors, a fact that gives additional interest to
Bulletin 67, just published by the

Bureau of the Census, pre-

senting statistics relating to the manufacture of metal-working

machinery in the United States in 1905. This bulletin was prepared under the supervision of Mr. William M. Stcuart, chief
statistician for manufaclurers, by .Mr. bred J, Miller, export
special apenl.
The term "metal-working niachincry" is defined
as relating only to power-operated machines for working metals,
including also the parts and small tools necessary for the operation of the same, but does not embr.-ice machines or toolls for
use

in

the

hand

The

trades.

chinery in.-nuifacliired

in

total value of

metal-working ma-

1905 was $3J,4o8.766.

Despite the fact

from the general
industrial depression in 1903, Ihe census shows an increase of
$7,670,862, or 31 per cenl, in the value of metal-working machinery manufactured in 1005 as compared with looo. .An increase varying from 8.4 per cenl for New Jersey to 87,3 per

that this inrlustry hail only partially recovered

rent for

MALLOCK ON MUNICIPAUSM.-\U

In 1900 the number

1900 to $26,645,064 for the year 1904.

of automobiles turned out by regular manufacturers

;

is

laid

I

,

and

city

suburbs and the European shores of the Bosphorus. A dispatch from Constantinople says that it is hoped that the Government will invite tenders from all countries for this important concession, which should afford American firms an opportunity of competing.

mem-

but what

city,

London County Council has become famous through
knowledge of the elecirical industry? What member has

electric

make arrangements

8.

ber of the

blocks at a time.

LIGHTIXG AT COXSTAXTINOPLE.— There has long
been a grave prejudice on the part of the Turkish authorities
against electric light and power, but now the Turkish papers
of Constantinople on January 20 announced that an irade was
issued in October last authorizing the ordnance department to
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New York

is

shown

for all the leading States except

Pennsylvania, for which a decrease of ij.d per cenl was repnrleil.
jhc greatest absolute increase in value of products is shown for
M;;ssachusells.
in the iron

and

The depression which ensued

in

1003, especiidly

steel industry, affected llie foreigM Irade in

workiiig marliincry to a very markn! extent.
in

iQoo to $j,Rj6,iii in 1003. while the

sliglilly.

At the time of the census, however,

creased from $7,i<)3„T)o

imports increased

wai

mel:d-

The exports de

Deginnini'

lo

tlie

inilustry

and

a large increase in exports

recover

was noted.

fvnui

the

depression

February

^3,
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Applications of Electricity in the Mess Hall
at West Point, N. Y.
one visiting the United States Military Academy at
West Point is naturally interested in the cadet mess; fur
good soldiers must needs have wholesome food, and wholetome food presupposes that it is properly prepared. Xeedless
t'i
state the mess hall is scrupulously clean, and is provided
with all the necessary accoutrement for the proper preparation
and rapid serving of the food. There are at present about 470
cadets at the Military Academy and the mess hall has accommodations for 700. The cadets breakfast at 6.30, dine at 12.15
and sup at 6 'o'clock, and since all eat at once, everything must

E\'ERY

FIC,

I.

— I'OWER

The working

niove with military precision.
IS

maximum

capable of handling a

THE MESS

rL.\NT IX

load.

by thousands annually, who although
feeling a pride in the historic military post and academy also
expect that the institution shall be conducted in as efficient and
economical a njanner as possible. Manual labor in the mess
hall is, therefore, reduced to a minimum and advantage taken

West Point

FH;.
.of

all

visited

is

2.

— VIEW

OF

I

in-

Mil

III

kinds of mechanical devices.

require electricity

cf electricity are

for

their operation

many and

body causes the door to swing open. The waiters with
one door and leave by another.
The kitchen, a view of which is given herewith, is presided
over by two cooks a chef and an assistant. This is all the
skilled labor necessary, the others merely carrying out their
instructions.
In the preparation of the meals electricity plays
an important part but the actual cooking is done with steam
and with anthracite and charcoal fires. In the bakery is an
electrically-operated flour-handling outfit and bread mixer which
1^ simple, clean and economical.
The flour is emptied from
bags into an elevator where it is sifted and carried to the flour
of the

their trays enter by

—

;

storage bin to be used as desired.

SCUI.LERV.

These for the most part
so that the applications

varied.

All the doors leading into the dining-room from the kitchen

and serving rooms open and close automatically, so that there
is no slamming of doors or breaking of dishes by this means.
In order to pass through the doorway it is necessary to step on
a platform which is so connected to the door that the weight

From

the bin the flour is

carried bv convevor screws to autcniatic flour scales where

FIG. i.

H.\LL.

force consequently

3S3

accurately

— CORXER

and

weighed

it

is

OF BAKEKV.

deposited

into

the

dough

kneader.

W'ater and yeast scales are also automatic in their action and
the required amount of water and leavening
V. eigh accurately
The outfit is driven
material for the quantity of flour used.

by a 5-hp motor.
After the dough has been well kneaded, the agitators are
thrown out of action and a screw forces the dough out of the

— Mll.k

FIG. 4.

mixer

into

a

lA.MElRIZKR AND MOTOR-DRIVF-N ICECREAM FREEZEK.
This is wheeled to a dough
motor, where it is separated into
After passing through
size required for each loaf.

divider, driven

pieces of
this

t'^ie

wooden trough.
by a

I'^i-hp

machine the dough

is

thrown

into

a

moulding machine

passing directly thence into the forms in which

shown

it

is

baked.

The

arranged so that the various
omralions follow each otncr in sequence. In this way the bread
practically passes from iho flour bag to the oven without being

outfit

is

in

Fig.

,1

and

is
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After leaving the oven the bread

handled.

shown

racks as

One hundred and

separate machine.

placed in cooling

is

Rolls are cut to proper size by a

in Fig. 5.

loaves of bread

fifteen

are baked daily and nearly one thousand

rolls.

Fig. 5 shows the soft dough mi.\er which is driven by a Hhp motor. In this machine the dough for the cakes and pies is
prepared.
The agitator is arranged for two speeds and can
be changed from 25 r.p.m. to 100 r.p.m. without stopping the
machine. The former speed is used in kneading the soft dough
foj cakes and the latter speed is used for beating eggs, the ma-

chine in this respect serving a double purpose.

A very interesting labor-saving machine is the potato peeler,
which may also be used for peeling hard fruits such as apples
and pears. This machine is driven by a belt from a }^-iip
motor bolted to the wall. A bushel of potatoes is dumped
into the machine, the bottom of which revolves.
The inner
cylinder, which is stationary, is provided with a grating surface,
and as tlje bottom revolves the potatoes are thrown against this
surface by centrifugal force. and are in this way deprived of
their skin. Water is permitted to flow into the machine while it
i« in operation and the peeling is carried away in the form of
A small door in the side allows the potatoes
piilp to the sewer.
to

into a basket or other receptacle

fall

ation

is

finished.

and when

dumped

surrounded with refrigerating coils,
from the ordinary household
freezer save that it is horizontal instead of vertical and is driven
through belt from the motor. There is a peep-hole provided
.n the cover of the freezer which is wiped by a piece of wood
as the dasher revolves.
When the cream is frozen the glass
is covered
with frost upon which the wooden wiper has no
effect.
The attendant then opens a door and the cream is
pushed out by a screw.
All the cutlery and silverware is polished on a Northern
buffer motor and the knives are sharpened on a motor-driven
cutlery renovator.
Both these machines are attached to a table
but

ice

otherwise

does

is

not

differ

the peeling oper-

into the

machine

until they are

considered that about four barrels of

is

it

cream freezer

8.

only a matter of a few minutes from the

It is

time the potatoes are
peeled,

when

The
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economy of the apparatus is apremove the eyes from
the potatoes, and if necessary these may be removed afterwards;
Dtit it saves time and material as well.
In Fig. 4 a number of machines are shown group-driven by
potatoes are used daily the

The machine does

parent.

not, of course,

I'IG.

in the

6.

— KITCHKN,

same room with
Here

;-outh scullery.
<.iiine

MESS

H.M.I,

the potato peder.

dishes arc

tlu-

W IM

I'OINT.

Fig. 2

washed

a

is

driven by a 5-lip motor, the dishes being

view of the

washing

in a

first

nia-

placed in

wire baskets. They are then removed and placed in another
trough where they arc rinsed in scalding water after which
they are placed on the tables shown to dry.

Hr.

5.— SOFT DOUGH MIXER ANU

U.i.

li.

The power plant is shown in Fig. I. It consists of a 37!i-kw
Westinghnusc 125-voll generator direct-connected to a Harristiirg engine, the exhaust from which is utilized in heating
water. There is also a Northern motor-gcijcrator set consisting
of a 500-voIt motor and a 115-volt generator having a capacity
of iSyi kw. The 500-volt current is received from a plant on
the river front. There is in addition an ice-making plant working on the absorption sy.stem. Although natural ice is abundant
iu the Hudson River, the cost of cutting and storing this and

A in
I

The former consist of a Rrindstonc, ice breaker
and ice cream macliinc, while back of these and shut off by a
g\Wi partili'in is a iiiilk sterilizer. One hiuidrcd and eighty
gallori<i of pure milk is sterilized in this machine every morning.
The milk is brought from a dairy farm in Cold Spring, where

• S-hp motor.

every precaution

known

to science

is

cxcrcisrti

the cows, stalls,

ftc, arc regularly inspected, the milk tested, the cans sIrrilizeH

end other refinements practiced, so that a pure and wholesome
To gnnrd against any possible contaminalion the milk and cans arc again sterilized or rather pasteurized at the mess linll before it is scrvecl to the cadets. 'I'he milk
paises through three receptacles duriiiK the procowt. In the fTrsi

dairy product rcsultn.

it

is

healed to 180'

irr»pl.nrlr

wlif-re

it

F.
is

Incle .Trranged as a

»bom

38°

F.

;

it

is

iinniediatrly

passed tn the next

cooled an<l from this to the third recep-

refrigerator

The milk

i»

where

it

is

further cooled to

constrained to pass throiigh each

Ffceptaclc in sort of a thin spiral, so that every parlirle of the

milk

is

brought into intimate contact with the heating and cool-

ing coils so that the bacteria are effectually destroyrd

pAsteurizing machine

is

driven by an electric motor.

The

the labor required in rehanilling

it

is

such that considering the

cleanliness, reliability :ind eouvcniencc of the refrigerator .system

especially in

those

rooms

set

aside

for the

storage of meat,

fowl, dairy products and fruit, and also in the pasteurizing

chine and

ice

cream

freezer,

it

is

ma-

not to be compared with the

The coal is brought from the river in c.irts or
depending on the season, and dumped in a stor.igc bin
adjoining the boiler room. The bin is provided with manlioles
ihrouRh which the coal is dumped from the carts overhead, .nui
these arc so siluatc<l that no trimming whatever is required.
The plant is a model one for its •i/c and everything conNothing is pernected with it is kept in first class cnuflilion.
The beef fats are used
mitted to go to waste in the kitchen.
l.itter

system.

sleds,

in

cooking, rspeeially

in

frying potatoes, bring

more

diRCslible

and palatable than the fats usually used for this purpose, and
the grease from all sources is sold or utilized for making soap
When the appropriation ran be secured an incinerator will be
The cadet mess is in
installed for the clisposal of the garl>agc.
charge of Captain Thomas I'ranklin, to whom wc arc indebted
for many conrlesies extended in the preparation of this article.
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Resistivity-Temperature Formul;^ for Copper.

cent above those derived from the original Matthiessen formula)

seen that the figures obtained from Equa. (3)
Of course, it is mathematically im-

we have

while

are 1.72 per cent too high.

By Dr.

THE

F. B. Crocker.

change has been much investigated and written about.
Nevertheless there

gard to

This

it.

considerable contusion in re-

still

is

to differences in chemical

due

is

and physical
in which

manner

character of the copper used as well as to the
the results have been formulated.

The

=

Ct
in
/

was

original formula of Matthicssen'

Co

— .0038901/ +

I

(

as follows:

000009009

(O

/-)

the conductivity of copper at any temperature,
in centigrade degrees and Co the conductivity at 0° C. Right

which Ct

is

formula

at the start this

three serious difficulties

many decimal

First, there are too

us.

inflicts

form the exact equivalent of Mattheismethod being to determine by Equa. (i) the conductivity at any given temperature and take the reciprocal of that value in order to find the
In this manner the "Copper Wire
corresponding resistivity.
Table" (Matthiessen's Standard) of the American Institute of
The objections to this
Electrical Engineers' was calculated.
method, as already explained, are the undue complication of
Matthiessen's formula in decimal places and number of terms,
the necessity for passing to reciprocals, and the nonconformity
possible to get in this

with temperature

variation in resistivity of copper

upon

places, this physical re-

sen's foriTiula, the only absolutely correct

These

absurd on its face. Assuming t z= loo" C, which is
higher than the allowable working point of apparatus or circuits, it is evident that an increase of only about 1/40G of 1°
in the value of t would have the saine effect as the omission of
Furthermore, it is a fact
the last two figures of its coefficient
it

facts.

to a great extent,

are,

difficulties

the equation adopted in the A.

overcome by using

E. E. Standardization Rules

I.

follows

as

lation being inherently incapable of such precise statement, in
fact

'

with the physical

=

Rt

Ro (1+

.0042/)

(5)

is

Even

amended formula

this

As

tion.

however, open

is,

to

already stated, very slight differences

in

some questhe purity

that verj- slight differences in chemical composition or physical

or treatment of copper will affect its temperature coefficient, so
that the particular value adopted is, at best, only an average one,
from which individual samples may exhibit considerable depart-

treatment would alter the last three

ure.

!

coefficient of

As we

/.

not four figures of the

if

shall see later, the A.

I.

ization Rules followed in this country adopt a value for this co-

5 per cent greater than that accepted in GerHence the use of Ave significant figures is preposterous

which

efficient

many.

is

when the second is very doubtful.
The second objection to Matthiessen's formula
of the term containing
is

This

t'.

is

More

modern samples of copper show

crease of resistivity with temperature rise^
the coefficient of

is

t'

is

the presence

not only a complication, but

also at variance with the physical fact.

gations with

zero, or negligible.

It

The German

E. E. Standard-

recent investi-

coefficient.

a rectilinear in-

Comparison OF Resu lts.

In other words,
j2

should be noted,

>>

- •

however, that the omission of this term requires the coeffit to be raised to .004 or .0042 as shown later.
The third difficulty with Equa. (i) is the fact that it refers
to conductivity according to the point of view at JIatthiessen's
time, whereas we now follow the conventional form of Ohm's
law and make our calculations in terms of resistance. If we
attempt to convert Equa. (i) into a formula for resistivity by

we

Rt

=

Ro

+

(1

obtain the following

00387/

.00000000000083/'

—

-I-

—

.000005968/^

.000000001173/' -f

(2)

etc.)

This is an infinite series that is not so rapidly convergent
as it appears to be. and the mistake has been made of disregarding all terms containing powers of / higher than *', assuming them to be insignificant, in which case we have

Ri

The

=

Ro

fact that this

erally accepted as

(1

+

.00387/ -f .000005968/"-)

formula

is

many books and gen-

given in

substantially correct,

(3)

is

really a great joke

on the electrical profession. As a matter of fact, the higher
terms are not negligible for any considerable valu«s of /. For
100° C. this equation gives results 1.72 per cent
example, if /
higher than those obtained from the original Matthiessen formula (Equa. i). This, however, is only part of the joke because I find that the error is reduced to .33 per cent, which is
less than one-fifth as great, by changing the coefficient of t' in
Equa. (3) from .000005968 to .000004 at the same time gaining
It is certainly ridiculous that auvery much in simplicity.

=

thors have persisted in writing this coefficient with nine decimal places and four significant (?) figures, when three of the

>r

e

>

1-2

cient of

taking reciprocals

Q.

'm

P
c"

1.042
1.084
1.126
1.168
1.210
1.252
1.294
1-336
1-378
1.420

20
30

40
50
60
70
80
90
100

=

Ro

(l

+

This equation gives results

.004/ -f .00000J4/')
at

100" C. which are diily

a-S

2

'^

ffi

35

3

5sS

at!

1895.

P.

196.

J>

".h
—

«J

—
—
—

-44

—3'

—.18
—.06
+.06

1.

—

-f.16

:|l

o*

I

.26
.39

1.0402
1.08096
1.12216
1.16384
1.2060
1.24864

-4

V,C

a£^

.!2

«

*)

r-

—

-17

—.28
—.34

—35

-f-1.35
-t-i.8S

1-37944 4-. 10
1.424
-I-.28

-13
-'s
.47

a-

est;
1

.88

t
+

1.39666
1.4467

-I--14

C"

—-33
—.27
1. 29176 —•17
1-33536 —.05

-1-

3478

,

_

It:

£!?-

1.03930
1.07979
1. 12147
1.16435
1.20842
1.25369
I. 30015

—
— 4>

"

fi

'Z>

>•

n
o±

."S.

!r

I

—.26
—.40

t>>

II^

"

>.^

c

X

c-

:)

1.03929
1.07968
1.12107
1.16332
1.20625
1.24965
1-29327
1.33681
1-37995
1.42231

.-

1=

coefficient .0042

adopted

the A.

b}'

1.04
i.oS
1.12
1.16
1.20

"^5
1.28
1.32
1.36
1.40

— -19
— -37
— .68
53
—
— .Si
~
'1
— 1.08

—

1.20

—1.3a
—
1.4I

E. E. appears to be about

I.

There remains, however, the

right.

0°

difficulty

that this coeffi-

shown in Equa. (5).
Hence, at an initial temperature of, say, 20° C„ it is necessary
to calculate by means of this equation, what the resistivity
would be at 0° C, and from that determine what it would become at some other temperature, say 70° C, using the same
This is not a serious matter, but is somewhat
e(iuation.
awkward, and may be avoided as suggested by Dr. A. E. Kencient

refers

nelly',
initial

to

resistivity

C,

as

by using a temperature coefficient corresponding to the
temperature, the formula being

=

R,+s
in

at

which Rt

is

K,

ii

+

the initial temperature,

ature after a rise of

degrees, and

the initial tompor;ituri'
(

/

<i

is

7I
(7

a»)

Rt

-\-

^ the final temper-

a coefficient varying with

as follows:

=

o«C.

.0042
.0040

25
40

.,.(..iS

(4)
.1

per

'Tr.insactions, Octolicr, 1893.
"Rccoimncndcd liy the Vorbaiiil
iQ,

Dculschcr tllcktrotcchniker.

"Temperature Experiments on Field Coils," pages

16.

'Philosophical Tr.msaclioiis. 1862.
19.

"^

increased resistance with temperature rise would in the latter
case give' results too low. All things considered, therefore, the

^Report No.

Electrical World, February

c

>,"

I

I

10

>^-:

o>
a>,i:

3

•S

«w

f-

=

5 §

«) rt

tn pj

E

former were unnecessary and all of the latter were wrong!
In fact, we may go even farther and alter both coefficients to
For example:
get still closer a jproximations.

Ri

Rules' adopt .004 instead of .0042 as the tempera-

On the other hand the British Engineering
Standards Committee^ use in certain calculations a coefficient
of .00428. Determinations of temperature rise in the coils of
electrical apparatus are often based upon this- coefficient., hence
its assumed value should not be too high because it would inIn other words, it
dicate temperatures less than the actual.
Conversely, calculations of
is safer to adopt the lower figure.
ture

•Electrical World. June

30,

1906.

14

and
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The values of the coefficient for each degree between o° and
50° C. are given by Dr. Kennelly.

The

table

herewith

(page 385)

contains the coefficients or

The term

Vol XLIX, Xo,
has

resistivity

speaking
temperature. It
strictly

is

it

this

been

specific

used

8.

because

throughout,

resistance that varies with

ferent temperatures.

is evident, however, that the resistance of a
given copper conductor will vary in the same ratio if its form
and dimensions do not change. Expansion by heat is a^isumed

The accompanying curves show a comparison of these reThey are plotted with reference to the A. I. E. E. formula (Equa. 5), that is. the latter is represented by the hori-

expansion of copper being only .0000172 per C°., and
fore only about one-sixth of i per cent for 100° C.

ratios of resistivity obtained

from the several formula? for

dif-

sults.

zontal or zero line, and assumed to be accurate at

The

tures.

vertical distance

between any curve and

to be so slight that

may

it

be neglected, the coefficient of linear

Self-Regulating

Alternator

III

K-iuaiiuus Liiil.loj

>•"
1

1

1

Auxiliary

Rj, (l-f-.W)3S7l -i-.uwwosswt-)

B„

(l-i-.OWt-r.OOOWMt^J I\

R„(lr.U042t)A.I.E.E
1.4

Kt= RoCH".OWtJ Genuan

of the armature magnetomotive force of the load current
on the magnetic field of the machine, and on the fall of poten-

/

v.

1

VI.

1.0

b

/

^0.6

this object the e-xcitation is regulated by a current
by a peculiar arrangement, is directly produced or influenced by the effect of the magnetomotive force of the arma-

v'hich.

//

/
/

By adding this regulating current to the excitation of the machine, so as to act in an inverse direction
to the
load current, it is easy to counteract all the known effects
of
ture current.

armature reaction on the field and to maintain the potential
machine constant, exactly as is done w;th direct-current

the

s
0.4

y

•"

/
}
/

\^

^

h

machines.

7^/

s.

-

M

M

IV
I

/<y
y

^^^^^^-^

\J
M

ol the

/^
^

!

With

tial.

/

1.2

a. Heylanu.

innovation described below has for its object to counteract in a very simple manner the demagnetizing action

/

ni.

1.6

By

THE

1;,=

<i

with

Field.

Lb

c
1

there-

tempera-

all

this horizon-

2.0

£

is

40

Jo

N

w)

i

\

\

90

;o

1

Vf

Ti'iiii>fnit(iri- lii'C

RESrSTIVITV TF.MPKIlATl'RE CfRVES.

tal

l>ctwecn

given by the corresponding
I-"or

1.88 4- '•42

I.

o and 100° C. Similarly the
two curves .show the difference in

for temperatures between

distances
tures.

^'l<;

represents the percentage of difference in results ob-

line

faind by the corrsponding formula and that of the A.

fornuilx at

example: Equa.

= 3.30 per cent

at

(3)
lOo'"'

the

E. E.,

vertical
results

various tempera-

from Equa. (5) by
C, which is a large amciunt.

differs

I-

— MEAN.S

known

well

is

1.

The

(

l''.(jua.

\)

is

nut easily

Iliad

the

ill

same

n:inals nf

same

The

rMJstivity form

3.

It is

is

entirely

possible,

(Equa. 3) of Matthiessen's fornuila

wrong mathematically ami

however,

to obtain

physically.

such a (orpinia for resist-

4) which agrees within .1 per cent with that of
Matthiessen's as shown by the rurveik and table.
4. The formula (Equa. %). adopted in the A. 1. E. E. Stand-

ivity

(Fvqua

ardization Rules

is

probably as nearly correct as any general

expression can be made,
for
5. By using a varying temperature coeflicient (Equa. 7),
«:(ample, .003R with an initial temperature of 25° C, the ratio

of resistance increase
coefficient

is

obtained by

by the temperature

rise.

simply

multiplying this

of

varies, the

ignored.
2.

IIKI.DS.

For all' conditions of load the total field always equals the
of the princip.il field and the dispersinn field. The stray field,
01 rather ejich of the stray fields individually, depends partly on

applied and docs not conform exactly to the facts, but owing
to its historical prominence and continued use, it cannot be

often given,

STRAY

I'KODll INC,

in

force.

the

original Maltliiessen's furmula

that

.-.uni

the construction

CONCLUSIONS.

l-OK

any electrical machine iIkic exist
stray fields in .iddition to the principal held in which the entire
winding traverses and in which it generates the electromotive
It

load curnnl

priipnrtiniis
:

that

On

machine.

the

the

magnitude of the stray

is

as

to say,

the unregulated

the
;is

nllu-r
field

in.iRnetoiiiniive

the

fall

machine,

(

when

h.uxl.

varies exactly
lorce

of

r

in

other words

in

proiioriion as the field e.\cilalion, must he regulated

creased

iir

diminished)

in

the

of potential at the lerthe
(in-

order In maintain the pnlential con-

stant at the terminals.

The regulating current generated by such a stray field will,
therefore, necessarily and instantaneously follow any variation
the load of the machine, and «ill be in pmiinrtion to the
• if
niagiiet<imolive

fnrcc of the loail current
extremely will adapted to coin|iensate the

the reaction of the load current; that
field
It

is

is

coiise(|iiently

ffecl

prnilincd by

It
1

to fiy. to regulate the

and mainlain the potential constant.
is

very interesting to note here that

in

alternating-current

macliinrs, a regulation of this kind also takes into account the
effect of the magniluile and the phase displacement of the load

February

current, exactly as
chine, without

ELECTRICAL WORLD
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in

compounded alternating-current ma-

a

The regulation of the machine may be
by taking the regulating current either to the field
coils of the main machine, or to its exciter, or to a special winding provided on the poles of the principal machine or its exof

principal machine.

tlie

being necessary to have recourse to the load
current itself, and to the use of special auxiliary apparatus,
such as compounding transformers, commutators and the like,

effected

all compounding systems.
In fact any
dispersion field combines the effects of the magnitude of the
load current and it? phase displacement, and the regulating

citer.

its

as are indispensable in

387

The method employed

consists in producing in the

machine
This auxiliary field
may be employed either in machines with an external source of
excitation or in machines with a directly coupled exciter.
In
the former case the regulating current may be generated by a
very simple arrangement in the principal machine itself; in the
second case the regulating current may be generated directly in
the exciter by the auxiliary field being superposed on the field
an auxiliary stray

field

of peculiar form.

thereof and directly acting to regulate this

field,

the action being

independent of the numbers of poles of the two machines.
UNIPDL.^R AUXILIARY FIELD.

With

an auxiliary stray field of unipolar form is
which field is similar to that in the
so-called unipolar machines, and is closed through the shaft,
the framework and the body of the machine. When the exciter
this object

produced

in the alternator,

directly coupled to the principal machine, the stray field
is
passes simultaneously through the armature of the exciter and
is

superposed on the

field

of the latter.

In normal machines having alternate poles of different polarity

FIG. 2.

— ME.\NS

FOR PRODUCING STR.^Y FIELDS.

which varies in the same proportion as the said dismust thus at the same time correct the effect of
the magnitude and the phase displacement of the load current.
current,

persion

field,

In case

it is

desired to obtain a different regulation for currents

of different phase displacement, for instance, a stronger regulation for wattless currents than for w-att currents, the

may

machine

be provided with special arrangements which increase the

dispersion for loads with wattless currents
•degree of regulation

may

and the

like.

The

also be selected at will, so that the

machine is exactly regulated, like a compounded machine, or
even under-regulated, like an under-compounded machine, or
over-regulated, like an over-compounded machine, or finally
•counter-regulated, like a differential machine.

FIG. 4.

— MEAN'S

FOR USING STRAY FIELDS.

the auxiliary unipolar field

produced by simply providing

is

in

the pole structure a difference of form between poles of different
polarity, the effect of

which

is

The

different.

result

is

and
become

that the magnetic reluctance

the armature reaction at the poles of different polaritj-

that the intensities of the fields at the

poles of different polarity

become

and especially that

different,

when

these fields vary in different degrees

a variation of load,

and consequently a variation of the armature reaction is produced. The difference between these various poles of different
polarity and intensity of field gives rise in the machine to s.
peculiar stray field, which assumes the unipolar form described

The

above.

direction of this

unipolar

field

is

determined by

the polarity of the poles having the preponderant intensity.

Its

magnitude is equal to the difference of the total intensities of
the whole number of poles of the two polarities, and it increases
and (Jiminishes in exact proportion to the armature reaction of
the load current.

Some

FIG. 3.

The

— MF..\NS

regulating current

FOR 1\S1NG STK.W FIELDS.

may

it

In the

be generated either in the exciter,

for example, by producing in the principal

of such a form that

machine a stray held

passes through the exciter, so that the

active field of this latter increases or diminishes in proportion
to the size of the stray field, or

special

circuit

in

which an

typical

examples

will

now

it

c.m.f.

may even
is

bo generated

produced by a stray

in

a

field

accompanying drawings Figs,

matically

volving

six-pole

a

field

coils,

field
.iro

s

i

alternating-current

and fixed armature.

wheel. A' the north polos of the

two collecting

A

is

the

stray field

and 2 show diagrammachine with a re-

the armature,

field, 5"

rings,

show

be described to

method by which the machines of normal form, a
ol unipolar form may be produced.

P

the pole

the south poles,

f>

the

and b two brushes which

connected with the source of the exciting current.

In

Fig.

I

the

dissimilarity of the

armature reaction of the

:
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poles of opposite polarity

produced by having the number

is

of turns of the field winding placed on the .V poles greater than
that of the winding exciting the 5 poles; moreover, the sections of the
poles are of larger dimensions than the sections

N

S

of the

than

greater

in Fig. 3 presents, is avoided if instead of directly regulating the field of the principal machine, the regulating current

shown

be emplo)'ed for regulating the field of the exciter as shown,
In this case the power of the regufor instance, in Fig. 4.

of

that

N

the

poles

.S

which result may be

poles,

relative to

the form of a three-point star) which enables the dispersion
flux of the 5" poles to close their magnetic circuit through the

M.\CHINE WITH DIRECTLY CONNECTED EXCITER.

The methods

in

In the cases illustrated the excitation and the intensity of
the fields of the AT poles will be greater than that of the 5
Consequently the stray field will correspond to the dipoles.

and produce

rection of the -V poles,
5"

of the shaft,

5"

poles at both e-\tremi-

The magnetic

(see Fig. 3).

circuit

is

com-

pleted through the shaft and the external part of the machine,

special

circuits

au.xiliary

which

in

generated by unipolar induction,
and relate to machines in which the exciter is not coupled to
Fig, 5 shows a case where the exciter
the principal machine.
is directly coupled to the principal machine, the arrangement
direct regulating current

being

still

simpler

when

is

the stray field

influencing the field of the exciter.

or smaller part of the stray field

is

employed for

directly

In these machines a larger
which depends on the con-

and which may also be regulated by
arrangement must be superposed on the field of
the exciter.
It then suffices, as has been explained, to provide
in this machine a dissimilariti.- corresponding to that of the
principal machine in order that the field of the exciter may vary
in the same proportion as the stray field, and the armature
struction of the machine,

as in a unipolar machine.

may

be employed in any type of normal machine for generating a corresponding regulating current, both for machines without sepstray field of this kind,

so-called

unipolar,

for machines

arate excitation as well as

with a coupled ex-

citer.

shows an arrangement

which the regulating current

in

a

suitable

reaction of the principal machine.

MACHINES WITH ISDEPENDEXT EXCITATION.
Fig. 3

of construction with a unipolar stray field here-

inbefore described employ
a

shaft of the machine.

A

need only represent a fraction of the excitation
is to say, an amount which is very small
the power of the machine.

of the exciter, that

obtained, for instance, by placing at the side a piece, D, of magnetic material in the form of a star (in the present instance

ties

8.

lating current

poles.

In Fig. 2 the dispersion of the lines of force of the
is
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If the reaction of the load

current increases the field of the exciter is reinforced, if it
diminishes the field of the exciter will be diminished, and all
the fluctuations of the armature reaction will be exactly compensated for in the excitation of the principal machine.

In Fig. s the exciter is mounted on the shaft of the principal
machine, inside the frame. The principal machine has six poles,
and the pole winding corresponds to that of Fig. I or 4. Any
variation of the stray field of the principal machine in one direction or the other, produces a variation of the field of the
exciter,

in this latter a regulating current

and generates

corrects the excitation according to

This mode of construction, or a

of the variations of load.

may

similar arrangement,

magnetic co-relation
in

which

extent and direction

the

where a
two machines
mounted on the shaft of

employed

be

in

all

cases

established between the

is

other words where the exciter

is

the principal machine, either inside or outside of the frame. In
the latter case the foundation plate, common to both, suffices

for closing the magnetic circuit of the

mon

to

both machines and

it

will

com-

stray fields

be necessary merely to in-

little the stray field of the principal machine by making the dissymmetry of structure in the machines a little more

crease a

riC.

S.

— DIKECT-COXNECTED

pronounced.

UNIPOLAR EXCITER

taken to the field coils of the principal machine, an arrangement which has in most cases less practical than theoretical inIn Fig.
terest, but which indicates the principal of the method.
4 on the othrr hand, the regulating current is taken to the
IS

field coils
l-iR

(ircuif,

The
a

c,

i the

and

a

field

coils,

resistance,

dispersion

field.

in

This
the

being added

c.m.f.

field

coils,

must

I

r'.irlion
lie

usr

of the

that

and

to the

arma-

of Ihc loail current.

of

a

unipolar stray

field,

taining a direct regulation, present!*
seririus

to

cnnsi-(|ucntly regulate

the cxrilalion in proporlioM to the stray field

ture

difficulty

arising

from the

at

fact

with
first

the

object

of ob-

somewhat

sight n

that the electromotive

generated by means of the unipolar field can in any
In spite of the fact that the power
case tie Only very weak.
absorbed by the excitation represents only a small percentage
of the power of the machine it.sclf, there results therefrom
v»rv heavy rxriting currents and the taking of the current at
f..rir,

1

.

in

Alternating-

Most engineers are
connect

all

R. E.

Hellmund.

of Ihe opinion that

it

is

nnicli

better

t'>

mamany

parts of the winding of an allcrnating-current

scries than to use parallel connections; and in
they seriously object to machines with parallel connecWhile this olvjeclion may be justified in cases of genertions.
ators, the writer is of the opinion that in case of motors par-

chine

in

c.ises

/?.

stray field of unipolar form must produce in this circuit
cmf. which varies in |)roportion to the intensity of

exciting riirrcnt

Windings

Current Motors.
By

/>,

direct

ihe

Parallel

of the exciter generator.

which here also represent the
regulating circuit, arc connected with two slip rings, s', and
these latter are interconnected through brushes, b', an external
In

Series vs.

certainly present difficulties

which the taking of current

in

the

method!

allel

connections are as a rule just as good

if

not better

tli.in

series coimections.

Consider first what happens in a niolor with .ill parts of its
An e.m.f. of a
winding for one phase connected in scries.
certain amplitude and wave-shape is impressed upon the motor
terminals; the flux within Ihe motor will adjust itself .so th.it
the geometrical sum of the ohmic drop and of Ihe induced
(ounter e.m.f. is equal in amplilude and wave-shape and oppo
site in direction to the impressed c.m.f. because this is the onlv
possibility

for establishing a

stale of e(|uilibriuni.

In the case

of a scries winding the current through all jiarls of the winding
If. now. by inexactness of workis by necessity the same.
ninnship, for instance, by an ecccutricily of the rotating member,
ihe mnRiu'lic reluctances in Ihe paths of the various (luxes which

February
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with the different parts of the winding are
from each other, the necessary consequence is that the
rtuxes at different parts around the rotating member will be
different in value, since the magnetomotive force is the same
in all parts.
The effect of an unsymmetrical field is dift'erent
in different kinds of machines.
In single-phase commutator
are

interlinked

different

motors, for instance,
the coils between

possible for the flux interlinked with

is

it

two

sets of

armature brushes

unsym-

to be

metrical while the total value of the fluxes between the sets of

may

brushes

be equal to each other in their total value. If
only disadvantage caused by the irregularities of the field is that the armature is pulled magnetically into
a certain direction whereby the strain upon the mechanical
this is the case the

parts of the machine as well as the friction

ably increased.

It

be consider-

known

ie

that the magnetic pull is proporof the squares of the densities and

differences

to the

tional

may

proportional to the differences in the length of the air-gap.

If,

moreover, the irregularities of the field are such that the total
amounts of fluxes between the different sets of brushes are not
equal to each other, the potential induced in the different armature parts between the brushes are no longer equal to each
other, and consequently there will be internal currents flowing
in the armature which of course cause heating losses and may
also have a bad influence upon the commutation in certain cases.
In induction motors with an almost synchronously rotating
and short-circuited secondary an unsymmetrical field is not
There will always be currents produced in the secpossible.
ondary which maintain the same field shape and amplitude all
around the air-gap. These secondary currents mean, of course,

389

influence on the performance of the motor
while, especially in case of induction motors, it
may influence the starting condition to a certain degree if there
are parallel circuits in the primary. The difference in the end
as a rule has

little

when running,

connections

may

cause the leakage to be different in various

groups of the winding and in case of parallel connections the
current in the various groups may be different, whereb>' addiThis disadvantage is in most cases,
tional losses are caused.
however, not very serious.
One case in which parallel connections may be of disadvantage is found in the synchronous motor, because there the
field is determined not only by the impressed potential, but also
by the

field

excitation.

Therefore,

is

possible that in case

The comparison between parallel and series connections given
above applies in a similar way to the closed and open connections of polyphase motors (delta and star connections in case
Of course, on account of the large
of three-phase motors).
number of motor types and the numerous causes for irregularities, it is impossible to make any general statement as to
which winding should be preferred;' but as a rule there seems
to be no reason for preferring for all machines a series connection to a parallel connection, or an open connection to a
closed connection in case of motors, as is very frequently done
at present.

Electrical

Distribution

at

Wellesley, Massa-

chusetts.

a certain loss in the secondary.

Compare now

it

of parallel connections in the armature additional copper losses
may occur, which might be prevented by serious connections.

these facts with what happens in case of wind-

example a machine in which the
winding is divided in as many groups as there are pairs of poles
and in which all of these groups are connected in parallel. In
this case the counter e.m.f. induced in each of the branches must
be equal in wave-shape and amplitude and opposite in direction
to the impressed e.m.f.
This, however, is possible only when
If, therethe fluxes of all the parts are equal to each other.
fore, the reluctances of the various parts are different from
each other, the magnetomotive forces that is, the magnetizing
currents of the different parts must be different from each
(iiher.
In this case the copper losses in the winding are somewhat larger than they would be if the same average current
would flow throughout all the parts of the winding as in case
of a series connection. There is, however, a symmetrical field
anri therefore no currents and no losses will be caused in the
secondary the unbalance in the magnetic pull will be proporings with parallel parts, for

—

—

The town

of Wellesley, Mass., has recently completed a

new

distributing sub-station in connection with the supply of current

by the Edison Electric Illuminating Company, of Boston. Although the equipment of the installation is of a simple character, its arrangement typifies the tendency of the times toward
concentration of generating and distributing facilities in large
metropolitan systems. The absence of complication in the Wellesley sub-station is in itself an evidence of the advanced stage
which has been reached in the supplying of an entire town with
electricity on much the same kind of a contract as would be
acceptable to an individual consumer.
Welleslev is one of the most attractive suburbs of Boston,

;

tional simply to the difference in the length of the air-gap, the

around the air-gap.

densities being symmetrical all
It

seen from the previous considerations that an irregu-

is

larity

air-gap

the

in

of

alternating-current

causes some additional losses.

In almost

all

motors

always

cases

causes

it

additional copper losses; the choice of series or parallel connections

in

the windings causes a difference only in so far as

determines the
additional

member

friction

in

losses

which these copper losses occur.
will

be

rather

larger

in

case

it

The
of

a

connected field winding than they will be in case of
I)arallcl connections
in most cases, however, especially in induction motors, there will be hardly any noticeable difference
scries

;

at

all.

In

certain

mullipole connnutator motors the series connec-

tion of the field coils

may

be more liable to cause commutatioii

troubles than the parallel connection.
Irregularities of
causes for trouble.

may occur

the

air-gap

are,

of

course,

In smaller motors with

many

not

the

only

turns per coil

that the coils arc

carelessness with a different

metrical air-gap.

^nolhe^ irregularity in the windings may be caused by the
that the end connections of different groups of coils are

fact

different

in

I.

— NEW

DISTRIBUTING ST.\TI0K, WELLESLEY HILLS, MASS.

lying about 15 miles west of the city proper

length or otherwise magnetically different.

This

and having a popu-

the seat of Wellesley College, and
it is inhabited largely by well-to-do residents whose business
interests center in Boston. In October, 1905, a seven-year contract was signed with the Boston Edison Company for the
lation of about 5,500.

wound by mistake or through
number of turns. In this case the
phenomena are very much the same as in case of an unsymi;

nc.

It

is

supply of electricity at rates which would deliver the current
at a distributing station to be built by the town at Wellesley
Hills Square, at 6 cents per kw-hour or thereabouts, depending
upon the consumption. .Ml the current for the town is gen-

L Street plant of the Boston Edison Company in
South Boston and transmitted to Wellesley via Newton. At

erated at the
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Newton the voltage 15 reduced from 6,600 to 2,300, the last two
miles of the run being at the lower potential over a No. 2-0

constant-current transformers.

four-wire, three-phase line which connects the Wellesley Hills

formers are carried

and the Newton sub-stations.

t\\:

The new

sub-station at Wellesley

was designed by French

and Hubbard, of Boston, consulting engineers. It is a one-story
and basement' brick building about 40 ft. by 24 ft. wide, with
concrete floors and a concrete roof supported on four steel
trusses.
A central skylight of wired glass furnishes an admirable supply of light in the operating room. The 2,300-volt
suppl)- circuit from Newton is brought into the building on a
pole line on the west, or left-hand side facing the door
local

distributing

circuits

for

commercial

service are

main switchboard, and the municipal

floor

The leads supplying these transdown behind the main switchboard beneath

and across the basement

switchboard panel bus-bars

common

are four-wire, three-phase lines

ceiling

to

the

individual

These panels
carried on the basement ceiling.
to the tube.

The wiring throughout the sub-station is admirably straightforward, with a predominance of horizontal and vertical runs.
The only serious criticism that offers itself is in connection with
the location of the main knife switches behind the first panel
of the main board.

It

would seem

that as these carry a potential

carried

have been upon the wall behind the switchboard, where acciwould be out of the question. The absence of
all -rotating machinery and the simplicity, of the equipment reduces the operating labor cost to a minimum, and this is a point
well worth securing in a suburban station where total loads are
small and the room for increased business large.

The

base-

used as a storage room and workshop of the town's
electrical department.
The main switchboard consists of six marble panels mounted
near the west wall. The three-phase, four-wire line enters the
building through bushings passing through a soapstone panel

ment

descent lamps, operated from five 3.5-amp., 17.5-kw, 2,300-volt(

of 2,300 volts, at least on one side, that the better location would

street lighting lines are

carried out upon the opposite side of the building.

8.

the

;

out upon the same side of the building after passing through
the
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dental contacts

Electricity in a Curtain Factory at

tapped for lightning arresters directly under the
entrance panel, and cut in or out from the switchboard by three
single-pole knife switches mounted behind the first panel.
.\
in the wall, is

West

Newton, Mass.
example of the benefits of electric driving of
is found in the plant of the Martin
.\bout a
Manufacturing Company at West Newton, Mass.
year and a quarter ago the company moved into a new building
160 ft. long by 60 ft. wide, and it now has about 160 employes
engaged in the manufacture of the Echo Bridge branch of
curtains and bed seLs. The present production is about u.ooo
pairs of curtains per week, the goods varying in weight from
.\n interesting

small machines in groups

about 10 to 15 yards per (lound.
The factory build'ug is an excellent piece of mill construction

and

was designed by Messrs. Lockwood, Greene

it

&

Co.,

of

one side of the plant a 50.000-gal. steel tank has
been set upon a steel tower for supplying water for fire purSpecial
poses, and the whole plant is thoroughly sprinkled.
care has been taken in the in,stallation of the machinery to protect the operators from accident.
Power is purchased from the Newton & W'atcnown Gas
Light Comp.'iuy's llnmcr Street suli-station, whence it is deBoston.

.\t

r=rr«^*
KK;,

2.

— .MAIN

SWITCHBOAKI), WE1-I,KS1.EY HIM.S SUll-STATION.

oil switch and tlircc-phase ground detector occupy
panel— »hc extreme left-hand slab, facing the board— so
that the bu5-l>ars in llic station may be "killed" whenever it is
desired to cut off the current. Automatic oil switches arc used

hand-opcralcd
the

first

The second panel is a
and it carries six Thomson 6o-cyclc induction
wallmclers, three VVrinhl-demand meters and three double-pole
switches.
Three of the wattmeters are used in measuring the
total input of the sub-station, and with the dcmanil meters are
read rcKularly by the Hoston Fdison Company as the basis of
monthly bills. The switches on the panel are for Ihc purpose
of cutlinx these wattmeters in or out in case it is desireil. The
second net of wattmeters is connected with Ihc bus-liars beyond

only in the outgoing feeder circuits.
totalixinK panel,

the laps

for the

municipal IJKhling circuits, so that the total

rcaditiK of these instnnnents k'vcs

including losses.

The

llic

salable kw-lioiir output,

third panel carries (hrec iio-volt curvr-

drawiMK voltmeters, and the last portion of the board is made
up of three rliipljrarc conunercial fcerler panels, with a 6«i-amp.
Thomson amtnrter. a voltmeter and an automatic oil swilili
upon carh, (irneral l-"lectric equipment is used (lirouKhoul ami
the local distribution is all accomplished by a,.^oo-volt, singlephase

circuits.

The town

street

lighting

is

furnished by as-cp series incan-

I

!(.,

I.— MOTOU

AMI AHUANUKM NT OK SH AFT-DUlvmO
kuiiu'Mknt in oi'KKAtion.

l^NIIO.VK.I)

livered after IraiiMiUisioii

I

from the

I.

.Street

Keneraling station

A

three-phase circuit carrying
no-volt, fK)-rycIe alternatiiiK current is brougbl into the basement of the factory by a c.ible which connecls with two J,.1oo-

of the Hriston Ivlison

110

villi

Company.

Iraiisfnnncri iiiounlcd mi

a

pnlc-

niilsiilr

Tlu'

lliree-

Feukiauv
phase
as

it

for

23.
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line passes through a main switch and cut out as soon
enters the factor}-, and is then divided into two circuits

power and hghting,

the usual

The most

striking

in

feature

Direct-Current Street

Early

each

of the

installation

is

the

small

the winter the .\lbuquerque Traction

in

New

.Albuquerque,

Mexico,

found

it

necessary

ber Company, just outside the city limits.

3-hp induction motors running at 1,800 r.p.m. operate the entire
plant. Eacli of the motors is mounted upon a solid timber foundation set on the floor, and drive an overhead shaft by direct

became a serious one.

From the overhead shaft near each motor a pair of
brought down to a low-running horizontal shaft near
the floor, one shaft being located on each side of the aisles between the sets of machines. The various machines are driven
directly from the low horizontal shafts by short connecting
One motor drives 42 sewing machines of different types
belts.
for curtain work, and also a cutter and grindstone the second
motor drives 42 sewing machines and a counter and the third
drives 59 sewing machines, lace machines, 3 fluting machines and
French curtain machines. Ten electric flatirons are used in the
belting.

is

Company, of

move

to

its

generating station from the old station beside the tracks of
the Sante Fe Railroad, to the grounds of the American Lum-

amount of power required to operate the machines in use. The
main workroom contains 143 machines of different types, driven
in three sets.
Three General Electric no-volt, three-phase,

belts

Railway.

demand meters and recording

line.
From the meters the
various circuits lead to the street floor and second story, the
factory being a two-storied structure.

wattmeters being inserted

1200-Volt

351

was

fully ten times as

far

As

the

new

site

from the center of distribution as

the old station, the question of voltage regulation immediately

After considering the matter of copper required for some
it was decided to employ a system of distribution much

time

to the Edison three-wire system, simply using the
and feeder wires to carry the high volt&ge and using
the track for the neutral.
This arrangement was effected
by inserting an insulating breaker in the trolley in the imme-

similar
trolley

diate vicinity of the center of distribution.

The two

600-volt Crocker-Wheeler generators were then con-

;

FIG.

2.

— METHOD

UK BU.XING IN

MOTORS AND BELTING TO

PROTECT OI>ER.\TIVES.

plant and special electric heaters are used on the fluting equip-

The heaters were supplied by the Simplex Electric HeatCompany, of Ca.nbridgeport, Mass.
The mechanical ar^ingement of the shafting, pulleys and bells
is largely responsible for the small amount of power required.
Each motor is box;d in so that if is impossible for a girl
operator to become entangled in the moving machinery, and
special care is taken, to box in the belts to a height of about
The motor boxes are provided with
7 ft. above the floor.
doors and sides which can be taken off in a few seconds, so
that a motor or its pulley, bearings and belts can be examined
ment.

ing

minimum

with the

of macliines

is

of trouble.

The

line

readily, accessible.

also

shaft of each

Each motor

is

group
started

by a double-throw triple-pole switch which throws half voltage
upon the windings in beginning operation, full voltage being
applied as the machines speed up toward normal.
Before the
plant was installed the cost of power was estimated to be about
$58 per month, based on each machine being in operation 60
per cent of the time. The plant runs 58 hours per week, and
It has been found that the power cost varies from $58 to $(x) per
month, exclusive of the electric heating and lighting. At pres<nt the lighting is done by gas "arcs."
The cost of power, incUuling

or

SS,**

llie

fluters

per month.

and the

The

flat

iron service, runs to about $85

induction motors require very

little

at-

and they operate very satisfactorily. The company in
advertising for new employes refers to the use of power-driven
machinery in its equipment.
tention,

FIG.

I.

— SWITCHBO.\RD.

nccted in series, the wire connecting the machines being
connected with the track, while the two outside wires were
connected to their respective positions on the two trolleys.

The

wire was grounded at the station a distance of

neutral

2,000 feet from

the nearest section of the track, the ground-

ing being accomplished by sinking a piece of boiler plate six
feet

square

the

in

ground about one and one-half

feet

below

2

shows

the water mark,
I'ig.

I

shows the switchboard
transmission

at the station

The

and

I'lg.

double-throw
switch shown in Fig. i when thrown up connects the generators in series and operates the .system with 1,200 volts; and
when thrown down, both generators are placed in parallel.
When one generator is cut out. the other generator operates
the whole system on 600 volts.
It will be readily seen that when the system is operated on
1,200 volts the high-voltage wires serve the purpose of transmitting the current and that there is not more than 600 volts
between the trolleys and the track at any time.
This system was designed and constructed by Mr. A. D.
Coleman, the electrical engineer of .Mbuquerque, and was put
a

section

of

the

line.

large

ELECTRICAL WORLD

392

Besides effecting an enorin operation about Dec. 15 last.
rnous saving in copper, the system makes a great improvement
In fact, it is claimed
in the voltage regulation of the system.

Vol.

chloric acid

and nascent oxygen, the

sion to sulphate.

The copper

New

ALONG TRANSMISSION LINE.

much

while the generators arc

liiat

than before,

it

is

further

from the center
up to the

a g-reat deal easier to keep the cars

latter

sulphate

is

producing the converthen leached out and

from the solution.

Telephone Patents.
TRUNK

— VIEW

8.

chlorine set free would react with the water, and form hydro-

the copper recovered

FIG. 2.
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CIRCUITS.

As is well known, the two-wire system of switchboard circuits
Heretofore
has been largely exploited by the independents.
their plants have involved few branch exchanges and it is but
recently that the subject of trunking has needed much attention.
Now, however, patents for trunk circuits adapted to
these systems are rather frequent.
In improving an existing
trunk scheme, Mr. W. W. Dean has patented a circuit wherein
the busy-test relay usual with such systems is cut ofT by a
special relay.
This relay is in series with its own contact and
in addition with contact of a double-wound relay and battery.
Through one winding this relay is actuated whenever a connection is up at the calling end of the trunk. Through its other
winding it is actuated as long as the called subscriber's teleFrom this it will be understood that as
|)hone is off the hook.
long as the double-wound relay is actuated the test cut-ofi' will
also be actuated provided only that the latter's own contact be
once closed. This closure is effected by an auxiliary contact on
the ringing key by which the act of ringing on any trunk closes
an auxiliary shunt about the contact of the test cut-off relay.
When the ringing key is released the cut-off circuit remains
energized.

lime schedule than formerly.

Another trunk circuit invoKiug improvements is the invenH. G. Webster, of Chicago. In this circuit the disconnect signal circuit is so arranged that the current supply for
this purpose to all trunks of any position is common and may
be led, therefore, through a pilot relay. Both these patents are
assigned to the Kellogg Switchboard & Supply Company.
tion of

Recent Electrochemical Developments.
In the Castner process for the electrolytic production of metal-

sodium from molten caustic soda

lic

the temperature at not
point of the bath.
the metallic

The reason

sodium formed

is

it

is

important to maintain

10° or 20° above the melting

more than
is

that at higher temperatures

redissolved in the electrolyte and

the efficiency rapidly decreases.

The same

idea

is

evidently at

bottom of a recent patent of G. O. Seward and F. von KucKclen, who, however, electrolyze fused common salt instead of
caustic soda.
If such a process should be commercially successful, the use of the cheaper starting material would result 111
the

in essential reduction of the cost of metallic sodium. Scwara
and Kuegcleii state that the higher the temperature of the bath,
the less the efficiency, and in order to be able to use a lower
working temperature, they artificially lower the melting point
by additions to the bath. In the choice of such additions one
restricted by the requirement that the added salt should be

NEW

APPAR.MUS.

Probably no part of the telephone equipment has been given
more consistent attention of late than protective apparatus.
.\s always, there are two parties, the one favoring more and
better protective devices and the other favoring less or none
at all.
Just at present the balance is swinging toward the
"more" idea.
To offset the troubles incidental to the added
parts, more and more attention must be given to the details
of these.
\ form of sub-station protector is shown in Fig. I,

i'.

inert

;

i

c.,

should not be decomposed by the current together

The electrolyte which Seward and
kucgclcn use, consists of four parts of sorliuin chlr)ridc, Iwo
(larts of sodium fluoride and one part of barium chloride.
Various recent patents refer to the treatment of sulphide ores
C. E. Baker and A. W. Hurwcll treat lead sulphide, zinc sul
phide or copper sulphide by heating the pulverized ore in an
V.

ith

sodium chloride.

the

atmosphere of sulphur chloride. The reacting yields sulphur
and the chloride of lead, zinc or copper. In the case of lead and
zinc the chloride is obtained in molten slate and cicctrolyzcd in
thi* condition with graphite anodes and molten lead or zinc
cathodcH. In the cate of copper, the cuprous chloride is leached
out and the ai|iieons viliition is cicctrolyzcd.
John H. Ryan treats ores containing copper, nickel or cobalt
roasting and then
ill combination with sulphur or arsenic by first

diicharging them into a dilute solufion of sulphuric or sulphurous acid for the preparation of a sulphate or sulphite solution.
The mrtals are then recovered by chemical precipitation and

tcs
I

I.— COOK rROTKCTOR.

This entbj'accs
F. H. Cook, of Chicago.
inunber of novelties.
It will be seen at a glance that the
protection includes tubular fuses, open-space cut-outs and heat
coils.
The fuses mount in spring terminals without screws and

rerenlly palcnle<l by
a

arc separated

liy a

screen.

The heat roil is of the self-soldering
In rehook the
if is only necessary

type, so that after operation

front spring to restore the parts for service

clectrolysi*.

R S Packard wants

I'lC.

to convert copper or zinc sulphides into

by means of chlorine

acid or a ilrong brine

set

free

solution.

from a strnnn hydro
Mis idea is that Ihr

An

improvrmctit

in

drops has been made I'v 11 J. Kusel, uf
loose key arratiKenienl for fixing

Cliirago.

Tliis consists of a

relatively

the

drop-hnok

shaft

and

llie

arni.ilurr

Norninlly,

February

j^.
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both must swing together, but for repair, especially with a combined jack and drop apparatus, it may become advisable to
swing the shutter temporarily out of the way. In this improved

drop the loose keys are shifted and the armature thus released,
free to swing upon its support without reference to the dropIt will, of course, be understood that the armature
hook.
swings free upon the hook shaft when the keys are released.
M. V. Mehren has obtained two patents for a combined drop
and jack with a mechanical self-restoring feature. The invention concerns details of construction, a pivoted lever engaged
by the plug shoulder kicking the shutter up home. Both patents are assigned to the Eureka Electric Company.

SWITCHB0.\RD CIRCUITS.

A

patent has been granted to F. W. Dunbar for a two-wire
for a multiple switchboard, assigned by him to the

circuit

The

2.

action

Supply Company. This is shown in
very simple. When a station calls the

&

Kellogg Switchboard
Fig.

is

393

Another patent assigned

to the

same company covers a trunk

by W. W. Dean. This is worked out for the
Dunbar type of two-wire system and provides the usual signals.
The novelty lies in the control of the busy test circuit.
circuit invented

PARTY LINE RINGING.
Mr. Dean has also obtained another patent for his harmonic
ringing system. The gist of the invention was noted in a comment covering the patent for the form of bell used, a few weeks

The

since.

present patent covers the ringing system using this

assigned to the Dean Electric Company.
step-by-step system forms the subject of a patent issued
This has the usual features
to H. R. Turner, of Hoxie, Kan.
of a dial to set and a mechanism at each station to do the

and

bell,

is

A

An

switching.

intercommunicating

system

factory

for

and

use has been patented by B. O. Fox, of Milwaukee.
switching is done by push buttons which are locked and

similar

The

released according to the position of the switch hook.

Letter to the Editors.

m

III

^-m^^l3>

_r^3t~^

FIG. 2.

Single-Phase Railway System.

— DUNB.XR TWO-WIRK

Sirs

©p_^

series

Dynamos, Motors and Transformers.

—

—

:

nator.

/

~is

the

an error

in

your

alternating current."

The

motor need not be yielded to the
I made, and which will

point which

bt obvious in the Institute's report, is that the single-phase
sj-stem, allowing as it does greater distance between sub-stations, less copper in the line, less complicated apparatus in the
sub-station,

and

also less attendance,

is

much more

nearly self-

contained than the direct-current system.
.!•

A,, A^.. A, arc air-gaps, auM
the only coil producing the magnetic

tions of flux.
if

F

is

B.

it

Whitehead.

is

field,

evident that
then Ai and

in series, as also are Ai, As, while A2 and
Suppose,
magnetically
in parallel with respect to .^1.
A., are
new, that the armature coils arc wound upon the stator at

A> are magnetically

remain as simple smoothbe excited by a constant current the coils
A2 will generate a certain open-circuit e.m.f. wlicn R rotates
A2,

while the other two air-gaps

bore flux paths.

If

F

a certain speed, depending upon the relative areas of A,
Directly any current is taken from the coils at Ai
A3.
armature reaction is set up which immediately increases the
reluctance of the path of the field flux through .fj. In conse-

at

and

quence more of this flux tends to leak by A:,, producing thereby a very large fall of voltage, which will tend to keep the
current at A: constant. This is particularly the case if the airgap at .1: be small and tlie density high with respect to A,; so
densithat by carefully adjusting the areas of the gaps and the
that a very small
ties an alternator may be so constructed

*i^l

— CROSS-SIX

to

my

Baltimore. Md.

Magnetic Leakage in Alternators. Cramp. The second part
of his paper on magnetic leakage and its effect in electric
design.
In discussing alternators he refers to the design of
•constant-current machines and suggests that armature reactance should ih every case be kept as small as possible, while
reactance of the armature upon the field should be allowed to
cause the latter to leak and thus produce the constant-current
The same idea may be adopted to cause the alternator
effect.
His method is specially applicable to
to be self-compounding.
alternators of the inductor type, and may be explained as
Fig. I is a section through a special inductor alterfollows

I.

me

your attention

position of the direct-current

SWITCHBO.-^RD CIRCUIT.

the test ring to the battery, as indicated.

FIG.

— Permit

to call

contribution to the discussion on Mr. Stillwell's
paper before the recent meeting of the A. I. E. E. This report
is in your issue of February 2nd, and the error occurs in the following sentence: "From the standpoint of self-containment, the

and thus carrying the same current.
The response of the operator shunts one coil, destroymg the
The
balance, and thus causing the cut-off relay to respond.
control of the supervisory lamps is as usual. The plug connects
in

;

account of

line relay operates, but the cut-off relay fails, being differential,

the coils being

World:

the Editors of Electrical

To

I

ION

Ul-

INIiUCTOR ALTERNATOR.

stator or stationary

arni.nturc,

forming also

magnetic circuit. 5 is the rotor, and would carry
part of tl
4iormally the rotating inductors to produce the necessary varia-

change of current through the coils at A, only takes place,
even if the resistance in circuit with these coils is changed
from a large value to short-circuit. Similarly, if the armaeffect is
ture coils be placed at A3 a still more pronounced
Complete regulation and control of this effect is
obtained.
between
obtained if a second field coil be placed in the recess
A resistance and
A: and A, and connected in parallel with
enable all
reversing switch in series with this second coil will
h.iving practithe changes to be produced from an altevn.itor
/•'.

—

*
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may

cally a constant-current characteristic to an alternator having

iietic

the characteristic of a machine intended for ordinary constant

alternating-current

make

both tend to

two field coils arc so adjusted as to
As the path of their fiux. the effect ot

If the

potential supply.

.^i.

the second held coil

is

leakage

when the two are in opposition they
both send their flux through Ai, and tend to prevent any pos-

wound

be

as

constant

one

in Fig. 3,

applies.

machine which

potential

—

'

'

((

In applying these prin-

we should have

pro-

to

^^

n

with varying currents,

shall,

difference,

1

A: may

in either case the rirniature at

for constant potential

if

ciples to obtain a

give

Thus

of leakage.

shown

as that

equivalent to a great reduction of the

reluctance at A3, while

sibility

8.

be employed in a modmcation in a series
motor.
If having designed an ordinary

motor such

series bi-polar

XLIX. No.

Vol.

vide at A3 a steadily increasing magnetomotive force of such

r

it would oppose the leakage from F.
This is equivacompounding in the ordinary way, and, in consequence.

sense that
lent to

irvolves

continuous current

a

order to compass

this,

with the load.

increasing

the mains;

is

joined to the free brush, the

way

In this

value.

the

ma-

becomes

power factor involving no change of
power factor of the alternating-current

of

of potential

fall

For

current.

be

circiiit

if

the

reduced,

increased, which normally causes

difference,

but

in

automatically

case

this

u.'

motor.

hi-pol.\r

properly wound, and attached

its

to

A-.,

both self-exciting and salf-regulating; selfregulating not only as regards voltage drop due to increase
of current on the alternating side, but alsj as regards change

a

top another limb like

ro

at .4= returns to its original

is

ulsij.x

-|.

of the air-gap

make use

to

tending to increase the reluctance of that path, tends also to
shunt more dux via A,, whereby the voltage at the commutator
is increased and with it the e.xciting curre.it, so that the volt-

the armature reaction at ./:

.\.N'n

In

armature and commutator, and
The brushes on the commutator being connected through suitable rheostats to the field coil F, the machine is self-e.xciting.
Not only this, but the increase of alternating current at .-!:, by

chine

3

a continuous-current
breaks up Ai into salient poles.

and also

Az. the author places on the rotor at

age

riGS.

compounds

itself by increasing the exciting current.
Moremachine may actually be made so that it over-compounds, the question of the amount of compounding depending
simply upon the saturation of the iron paths at A-2 relatively
to those of At.
Fig. 2 shows a section through an actual nia-

over, the

and

a.

then the

if

end of the present

free

field

main and leakage magnetic

new motor will be in parallel exactly as they are
an ordinary induction motor; with these differences (l)
that in an ordinary induction motor the torque is produced
by the main field and the rotor current, while here it is by
leakage field and rotor current; and (2) that in an ordinary
induction motor all the brake-horse-powei has to cross an
air-gap, while here only part need cross it. The new primary
ceil will have a very small resistance, and consequently at constant terminal volts the flux through it will be practically constant and the magnetizing current practically constant also.
Some of the vectors in the circular diagram are slightly
changed in length and phase. Otherwise the motor remains
paths of the
in

•

precisely as before, excepting for the fact that

we

the high-tension side for any voltage

please,

we may wind
and we may

regulate entirely on the low tension, which windings might be

stocked for each
bilities

Also

size.

change admits of possipower factor and of

this very

of improving the slightly reduced

immensely improving the commutation by altering the number
of armature and leakage limb turns respectively,
parallel to the

above motor

motor

represented

pulsion

in

this tnotor the short-circuited

by

coils

B

while coils

.-),

diagramm.itically

armature

provide the

motor it is seen
non-inductive compared with the
to such a

the re-

is

Fig.

in

In

4.

fed through induction
flux.

field

When

placed in series across the mains.
.-ipplied

is

nearest

llu-

use at the present day

./

and/? are

the locked

A

that the coil

is

test

is

relatively

coil R; hence a phase displacement of flux takes place, setting up a rotating field somewhat simil.ir in ilie starting system nf :,u ordinary singleFIG. 2.

— SFXTIONAI.

VIF.WS OF

ACTUAL MACHINE.

When constant curreducing the reluctance at .L ( l-'ig.

chine constructed upon these principles.
rent
1)

is

re(|uired, instead of

wc may

carried

increase the reluctance at A,.

')U|

if

This

the exciter armature be placed

is

very easily
for then

A,,

;it

any increase of current at ,'/, increases the reluctance nf
whole magnetic circuit sufficiently lo drop perceptibly the
citing c.m.f.
bill

it

field

at

may

coil

A,.

If

//.)

a

belter

the allernator armature be

naling riirrcnl while the rotor is run up to
will run ai a synchronous motor because

armature
chrnniMii,

will excite
iiirrea!ie

and
of

set

load

up
will

a field cnrrenl.

tend lo

and

its

tliat

llu

order to take

full

advantage of

.'\
comparison of l"ig. 3
motor must be provided.
modificition reveals the fact that for electrical circuits

magnetic circuits in par.ilKl ;ire used. .Mso we note
t.i cross
the air-gap,
4 not only has a flux ,il
a flux at A, so that the whnle eiurn\ imparled to

series

in

e.\

in

/>'

F'ig.

;ilso

lliis i.- the secret of the
rotor has to cross the air-gap.
The author
low power factor obtained with repulsion motors.
finally gives the following table of comparison between four
Results of lesls of the new motor are promised for
n:olors.
Si'rics inol'M

the machine

ScrifN

direct-current

When

slri-iigllien

in

llie

synlieUI

reducing the reluctance upon the synchronousmolnr side, so that the machine will aulnmalically compound
for fall of voliagc upon the direrl-ciirrrni 'idc.
Thus wc have
inaKiieti^m by

motor convorter with i\% direct-current voltage completely
under control and lendiuK to auloin.ilically rompound, while
economy aiid efficiency are rOilaineil by ihc use of one field coil
fc»r the two armatures.
In passing over lo the discusnion of
n'ternaling-riirreiit molorv Iho atillior first refers to nioiorii
without .salient poles, like induction motors and repulsion
inolors, and draws allrnlinM lo the very low values of the
leakage factor in the same. Me llien explains how useful mag-

a

-luction

«;ilienl

with an alter

speeil,

ihe

poles lik" that of an ordinary in-

ImiI

m.ignetic dislribulion

siipniied

in

this a stator with<uit

llu-

In this case, then, the air-gap A, is not required,
be of use in order lo give (by allowing a second

between A, and

phase induction motor; and

ti'nnsfitniiiTh.

nioloi-M'itli

Ntmiilr

In

Stiiljiblt-

volltiKf..

l'<»wrr fllc'lnr
('(inintilalHni

I.nw

^cpriwliiiK

wcIkIiI
lo

on

Any
(innil

I'"air

Only

ItuiKl

at

(lonil

Vrry

Knot)

(»ync.

i.aj

i.7.(

i.i

i.;;
Mnilfriilcly

i.,1

i.i.t

Very

No

Vrry

YcH

Nil

Nh

No

I

wind

tnolor.

(iiioil

1

Cnpiirr

Kasy

fratnii

iiHilor.
.-Xlly

vAltnKc
Iriin

UnuiNiim

.\ny

inily
liitml

CninpriiMation coils rc(jlllrril

a publication in ihe near future.
Siiii;li''l'li(iii'

Mi'liirs.

—

— l.ond.

.Si-kykii.

— The

F.'i-c,
first

I'ebruaiy

pari

of an

1

article

illuslraled by diagrams on singtc-ph,ise induction .nid single'Ihe former h.is .1 constant
phase series repulsion motors.
The
speed irrespective of Ihe load, hut no stnrling loniiulalter has a strong slarling torciiie, but its speed \!iii(s with

the load.

To combine

the

favorable

features of

In ili

motors

——

—
Feuruary

23.

has been tried by various designers like Schueler, Fynn and
The author begins to give an account of the working

of the Osnos and of

Elec. E»g., February

German

of the

The

Schueler motors.

the'

— Lond.

Thrcc-Phase Turbo-Generator.
lation

— Kolben. —An

is

to

English trans-

noticed

recently

article

article

i.

the

in

Digest,

on the design and behavior of a 50-period, three-phase turboal'.ernator for 970 kilovolt amperes running at 1,500 revolutions per minute and giving 720 amperes at 450 volts per phase.
Lond. Elec. Eng., January 25.

—

Stations and Destructor
on the advisability of combining electricity and destrucThe' author gives some results
tor works in small towns.
obtained at Cambuslang with their electricity and destructor
Electric

article

works where there

not yet a battery ?o that on this ac-

is

badly handicapped, as they have to
machinery from refuse for 24 instead of 8 hours per
day.
"This means that instead of banking fires for 16 hours
daily and burning refuse to the very best advantage for the
rtmainirg 8 hours, they have to keep engines running round
practically light for 16 hours a day, and this naturally wastes
:.
great deal of refuse."
In spite of the above disadvantages
destructor

is

rim

tons

y2

v.'ith

of

refuse

week they generate some

per

units by refuse, leaving only 716 units

2,520

This works

for coal.

The destructor
out at 35 units per ton of refuse destroyed.
has been working since June, 1905, and nothing whatever

The author

has been spent for repairs.

is

quite

sure that

it

would be easy to generate 50 units per ton nf refuse under
ordinary working conditions, and it is safe to rely on 40
per ton of refuse provided

units

The

signed.

boilers should be

station

the

worked

at

."

properly de-

is

steam pressure of

should be supplied
lb. per square inch and the engines
through a reducing valve with steam at 150 lb. per square inch;
Thde two
a good-sized battery is also an absolute necessity.
smallest sets should be steam balancers if the scheme is a
However, in small compact towns a simple
three-wire one.
200

On the
system is the better for several reasons.
other hand, combined electricity and destructor works installed in large towns, or even towns of, say, 40,000 or 50,000
inhabitants have, in all cases up to the oresent, been a fail-

—

Steam Plant in Geneva. A note on the erection of a steamengine central-station in Geneva which serves as a reserve toi
The reasons why a steam
the water power plant of Chevres.
plant was chosen although large water powers are still avail-

the'

more

the load grows in the

such schemes the greater will be the neces-

electricity part of

moving the destructor away.
In large go-ahead
towns the electric light load comes up to such an extent that
In
the steam from the destructor is a negligible quantity.
for

sity

l;frger

towns, for a combined electricity and destructor scheme

lequired.

such

If

town is able to supply
town could obtain the refuse from

refuse which the

at least twice the

a

is

a

neighboring city on suitable terms, then the author thinks there
is
no reason why the electricity supply should not be prov-ded almost entirely by refuse and be as successful as in
places.
As regards the type of destructor, the author
has had working experiments of both top and front feed cells,

small

and greatly prefers the
ary

latter ones.

—Lond.

Elec. Rc7:. Febru--

i.

variable

uary

— .ScHKi.i.KM'.rHc..

.\

paper read

10.

—A

fully illustrated description of the generating plant

gas and electric company of Nice which is the first
electric plant in France in which Curtis steam-turbines are inThe plant contains two turbo-alternators each of 800
stalled.
of the

producing three-phase currents at 10,000 volts with a
fiequency of 25. The plant has been in continuous operation
for more than a year and has proven very satisfactory.

kw.,

L'Ind. Elec, January

10.

—

scription

The plant
Milan, Pavia, etc., are supplied with energy.
Three-phase currents are
has a capacity of about 8,000 hp.
For transgenerated at 2,700 volts with a frequency of 42.
mission the voltage is raised to 25,000. There are nearly a
like

score of transmission lines connecting the
the various towns and cities.— Lond.

station with

in Sazv Mills.

January

25.

— Reiner. —In

This device has been found perfectly successful. The fly-wheel
has a momentum equal to 15 times the energy consumed per
second by the motor. The figure 15 was found by experiment. Elck. und Masch., January 20.

Traction.
Petrol-Electric Transmission for

DuRTN,\LL.
abstracted

— Their

Road

Vehicles.

— Hart

.\nd

was already
the Digest) read before the Society of Motor

in

paper (the

Omnibus Engineers.

In

the

first

part of which

second

part of the

paper they

from all
employs a three-phase system. The special adv.'iutages are that induction motors are simpler and more compact than direct-current motors and have no commutator with
a possibility of sparking, which is a point of greatest importance for motor vehicles carrying inflammable material
Further, a polyphase induction motor runsuch as gasoline.
ring above synchronism becomes a generator and absorbs mechanical power and thus .acts as a brake. The construction of the
.1 is a 40-hp petrol engine (speed 800
car is shown in iMg. 5.
describe

others as

own system which

their

is

distinguished

it

vcvs. per mill.

)

;

B,

fan

;

C. polyphase alternating-current gen-

D, electrocombined with a series-wound exciter
magnetic clutch, to obtain direct drive on top speed (800 revs,
E. polyphase
per min. of engine equals le miles per hour)
alternating-current induction motor, coupled direct by means
erator,

before the Rngincers'

of
to

now

"Our

Coal."

400 millions, against 200 millions in 1897 and 100
Besides our annual production of 80 million
tons of Pennsylvania anthracite we get 200 million tons of
bituminous coal from Pennsylvania and Maryland; the sixth
p.Trt of which 200 millions
is
made in Pennsylvania and
is

niilHons in 1882.

West Virginia

— into

pniduction

make another

of

—

coke, being fully 25 por cent of the councoke.

15 per cent.

Alabama,

Vir.ijinia

The annual

and

Colorado

proiluctioii of

coke has

qiiadrupU-d in the last 25 years and is now about ,^^ million
tons.
Nine-lenths o.'' all is yet made in bee hive ovens. Coke

mainly used for smelting iron ore,

for the I'nited

Tie

power

Elec. Eng.,

saw mills there
are often very great variations of the power load which would
make the supply of motors and lamps from the same network
impossible.
To overcome this difficulty the author connects
th.e
motor with a fly-wheel by means of a band-coupling.

Power

Electric

The United

is

—

Perkins. An illustrated dein Italy.
on the new hydroelectric transmission plant on the
Ticino river in Northern Italy from which a number of cities
Hydroelectric Plants

States has produced 6,000 million tons of coal and the annual

Society of Western Pennsylvania on

try's

extremely

is

L'Ind. Elec., Jan-

of the year.

different periods

at

are essentially due

available from water

power

the fact that the

tc>

;

;

Coal.

r:;te

They

able in the neighborhood are given.

two-wire'

ure or a comparative failure,

Proc. Engineers' Soc. of West-

coal.

ern Pa.. January.

Nice.

Works. — Abr.\h.\m. — An

395

methods of mining

the

Power.

count the

:
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iqoj.

Osnos.

be continued.

—

—

—

;iiithor

in

a

total

production

Slates of 23 million tons of pig iron last year.

gives a general review of the geology of coal and

F, propeller shaft, fitted with universal (.ompensating joints

G, live back axle, fitted with differential gear, etc.; and H.
holts to carry the whole plant, which is siting from the cross
the diagram are
numbers of the chassis. Other parts shown

m

comu'Ctions

/.

;

/,

exciting revolving field

magnet of polyphase-

generator; K. armature of small continuous-current
series-wound exciter; L, sectional field of exciter; M. windin,:;
of electromagnetic clutch; A', regulating switch and contacts
in connection with sectional field; 0, bridge contact-piece for
short-circuiting generator field; P. contacts for bringing into
circuit magnetic clutch windings; Q. fixed armature winding
in polyphase generator; R. fixed "stator" two-speed windings;
S. "rotor" of polyphase motor, with short circuited bar winding; 7'. bridge contact in connection with the foot brake pedal;
current

V

.

reversing switch, and

/'

two-speed switch for starting on

——

;

——
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The method

gradients.

engine

ward

—

running

is

operation

of

assuming the
on the for-

that,

is

at constant speed, the switch is

on the top electrical
<iriving speed, and the regulating switch is on position i,
no voltage being available, the driver places the switch on No.
L'
contact, and a low voltage is generated, which excites the
alternator

current

two-speed switch

the

position,

is

which, in turn, generates polyphase alternating
the generator armature winding, whence it is

field,

in

conducted by copper bars through the reverse and two-speed

peal

Vol. XLI.-;, No.

to be. very great.

8.

towns have adopted a large

If these

size of

wire to guard against breakdown,

ful

the

it is, perhaps, doubthas resulted in corresponding security.
The track mileage of electric railways has increased
during the year by 116 miles, as against an increase of 73

if

additional

cost

miles in 1905. There are now over 400 miles of electricallyoperated railway track, and this will no doubt be considerably
augmented during the present year. Supplement to Lond. Elec.,

February

i.

Electrophysics and Magnetism.

Two

— Benischke.—A

Insulating Materials in Series.

discus-

fion of the electric force and the perforation strength of two insulating materials in series. If two insulating materials of different dielectric constants are connected in

force in the substance with
larger
tric

the

and the

constant

strength

is

smaller than

greater than

is

constant

is

electric force in the substance of the larger dielec-

homogeneous

same

the electric

series,

the smaller dielectric

The

same substance.

the whole space

if

The

substance.

was

filled

with

perforation

total

was filled with the
makes an application to

the whole space

if

then

autlior

cables with concentric layers of different dielectric constants.

He finally shows that if one of two insulating materials has
an appreciable conductivity, the total perforation strength is
very essentially diminished, because the whole potential drop
then in the other substance so that the electric force be-

i--

comes greater than

if the'

whole space was

filled

with this sub-

Elek. Zeit., January 31.

stance.

—

Current Calculations. A note on the method
Boucherot for the mathematical treatment of alternatingcurrent problems, first proposed by him o.t the International
Electrical Congress in 1900.
It is based on the distinction
cf two different kinds of power, namely, first "real power"—
whenever an actual quantity of energy is produced or consumed per period and second "compensated power" that is,
such as serves to produce magnetic fluxes or electrostatic
fields, the total energy per period being zero.
The application
of this method is shown by two examples one being the distribution of constant current from constant-potential mains,
th.^ other the determination of the voltage drop of a transformer with an inductive load. L'Ind. Elec, January 10.
Alternating

of

5.—CASOLINE-ELECTRIC VEHICLE.

FIG.

switches to the "stator" winding in
1

i/tating field in

the "stator"

producing a

the motor,

the "rotor" then starts and en-

;

deavors to get into phase with the speed of the generator.
Should the car be loaded it may be necessary to increase the
fteld of the exciter, in order to get sufficient starting torque at
the motor, and this is done easily by bringing the switch
round to No. 9 contact when the speed oi the car has risen,
direct drive is obtained by moving the switch on to No. 10
contact.
This move drops the magnetic clutch winding in
;

series with the field of the generator,
at

same time brings the

the

weakening

the

insulaterl

fhasc generator
c'ircct

tained.

bridge-piece

The

to

made immediately,
the

grips

solid,

and the

drive on top speed, from engine to back axle,

— Lond.

Elec, February

particulars on

Kmgdxin

poly-

exciter then only supplies current

is

ob-

i.

Electric Traction in Great Britain.
full

is

short-circuit

magnetic clutch winding, which

the

to

field.

and

clutch over gently into contact

the last move, to No. 11 contact, which

CEU5CS

this field

tramways and

— Statistical

tables giving

light railways in

Dissipation

Electricity.

of

— Koenicsbercer. —An

account of

measurements of the dissipation of electricity at various places.
The measurements were made with a small instrument devised
by Elstcr and Gcitel, in Freiburg. Germany, on the ocean, in
Mexico and in .\rizona.
The values of the dissipation of
electricity found in Arizona were remarkably high and are
by the author either

arcribcd
of the

country, containing

photo-electric

action

oxides ores.

Phys.

Selenium.

the United

supplied from combined traction and power houses;

—

—

to

the geological

of the very active

January

Zeit.,

— SniROTT. — A

brief

constitution

or

substances,

radioactive

to

the

sunlight on the iron

15.

account

of

an

experimental

investigation of the allotropic modifications of selenium under

of heat and

The diminution

of the

arc 122 in number. Also tables giving complete statistical
data on tramways and light railways with power houses for

Ihe

traction only; they are 48 in number.

cnused by ionization, while an increase cf resistance which
sometimes occurs under certain conditions of the experiment
with illumination may perhaps be due to photopolymerisation.
Phys. Zeit., January 15.

tliey

Finally a tabic is given
of the IS electric railways in operation and in progress. The
total mileage of electrically -operated tramway stock has increased during the last year from .1,040 t.j .i,.ifi2 miles, or by
lo'/j

per cent, as against

during

I'/is,

l.roceeding at
tallies

that

electric

giving Ihe size of trolley wire ujed

terest in connection with

is

of particular in-

Mr. Shcardown's recent paper before

lie showed
had very little effect in
reducing the liability of fracture.' As showing the exlrnne
variation in practice, it may be noticed that at .Shrflii'ld. where

the Dublin Section of Ihc Inst.

F.lec.

F.ng., wtierein

No, n wire is in use, while a No. 0000 wire
i« used at Perth with only I3 cars, at Falkirk with 18 cars, al
Chcsterfiold with 14 cars, at Worccsfrr with 10 cars, and
at several other towns where the traffic drnsity iloes not ap2<f< cars, a

light.

to

light

re-

according to the author

is

—

Permanent Magnets. A note on the qu.^slioii what is really
whelhcr Ihe inagnelic
in
a permanent magnet,

p< rin.inent

flux or Ihc magneliiuiotive

Kempkcn

From

force.

recent investigations

seems that for most applic.itions it is sulliciently correct to assume the magnrlonioiive force to be constant.
L'Ind. Elec, January 25.
ol

that the size of irollo' wire adopted

there are

due

—

an increase of just under 10 per cent

tramway conslructinn is
an almost constant rate.
The column in the

sliowing

influence

sistance of selenium

it

Electrochemistry nnd liatteriei.
lileclric
Ciition

Smelting far the l-itundry.

pointing

promising
llicrr, is |o

the melal

out

that

the

— Moi.iiknki;. —

electric

furii;.ce

,\

should

comunihave a
wanted

What is
in the foundry industry.
melt quickly, to produce very hot iron, and lo punish

future

as

little

as possible.

It

is

nol

wanlcd

lo

produce

—

———
February

23,

—

—
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The electric
chemical changes in the mixtures if possible.
In
induction furnace seems to fill these requirements fully.

theory of such processes shows a weak grasp of the fundamental principles involved the twenty-six pages on "practical

present foundry practice the crucible process is known to give
Now the electric furthe best metal but the cost is high.
nace operation may be so conducted that all the advantages of

difficulties"

the crucible

are

process

and

retained

give

will

highest

the

class of product with the greatest ease of manipulation.

The

author urges the study of this line of work in contradistinction
Electrochem. and Met. Ind..
to the smelting of steel from ore.
Februar)'.

—

—

Kershaw. In a conElectric Furnaces for Iron and Steel.
tinuation of his serial the author gives an illustrated description of the' Heroult furnaces

given contains nothing
Lond. Elec, February i.

data are rather stale.

—

A

Bleaching Liquors. An illustrated description of an elecby Schoop for producing hypochlorites from salt.
model of the plant was recently exhibited at the Bavarian

Xuremberg.

in

—

As

same issue contains an ab-

The'

paper by Digby and Schanton on the bacterial contamination of streams and oyster beds with a description of
the new Digby electrolyzer for producing hypochlorites.
stract of a

stands, the

it

work contributes

practically nothing original

to'our present stock of information;

it is

for reference, but little adapted

useful

trolytic plant

exposition

not even being in chronological
which would have been some improvement on the
alphabetical arrangement adopted.
The chief weakness of the
work is here exposed it is mainly a compilation by a writer
who apparently does not dare to criticize or discuss.
lutely devoid of classification,

c.rder,

The information

and processes

new and some

;

shows a good appreciation of the technique of the
subject; the next 115 pages, forming the main body of the
book, reproduce in great detail and with numerous illustraThis section
tions the patent literature of fifty processes.
lacks co-ordination and logical sequence, because it is abso-

a valuable compilation

for systematic study of

the subject. We can imagine how much better a treatise would
have resulted had the author had a commanding grasp of the
matter and the ability of Lorenz, for instance, to systematize,
However, for any one interested
classify, discuss and criticize.

of

use

the

in

no

metallic cathodes

fluid

chlorides, there

no better book

is

to

in

electrolyzing alkali

be had

—because

there

is

other.

Rlectrochem. and Met. Ind., February.

Telegraphy, Telephony and Signals.
Wireless Telegraphy.
latest article in the

— Wien. — A

very

reply to

full

Novel Sign on Broadway.

controversy which has been going on be-

tween Slahy and Wien

in Elek.

Zeit.

on Slaby's

Wien
tuning of wireless-telegraph transmitters.
tains his former criticisms and shows clearly and

serial

fully

on the
main-

in detail the

mistakes made by Slaby in his theory and his calculations.
a supplementary note some misprints are corrected and a
ter by Wien. containing further criticisms of Slaby. is

In

is

re-

in

—

i

—

The attempt to secure new and brilliant effects with signs
on upper Broadway, New York City, has resulted in some
Our pages have illustrated
notable and spectacular devices.
several of these from time to time, and we now show one that

let-

had been refused by Elek. Zcit. Phys. Zeit.,
and January 15.
Directed Wireless Telegraphy. Schmidt. A translation of
his recent German paper on experiments with directed wireless telegraphy, especially on the effect of the height over
earth and the direction of the horizontal receiving and transmitting wires.
The original German paper was recently noticed in the Digest. Lond. Elec, February i.
printed which

January

A

Slaby's

—

certainly of a highly novel character.

the beholder's eye, and

how

termine
de,n\'

its

This

far

this

we must

strikes

Beauty, they say,

is

leave our readers to de-

them as beautiful

;

they cannot

weird effectiveness.

iiiafn

is

intended to advertise

Anna

Held, the comedienne,

Miscellaneous.

—

—

Melting Points of Elements. Harker. .\ table based on recent measurements in the (British) National Physical Laboratory,

the

melting points of the elements being given in de-

grees

C,

the elements being arranged according to the periodic

law.

F.lcctrochcm. and Met. Ind.. February.

Biographical.

—A

biographical

sketch

of

Charles

Prof.

F.

Chandler of Columbia University, who has been for many
years intimately connected with electrochemistry in this countiy.
Etccirochem. and Met. Ind., February.
Biographical.

Dunn.

—

.\

Gano

S.

biographical sketch with portrait of Prof.

.\.

biographical sketch with portrait of

Cassicr's .Mag., February.

Biographical.

—A

Schuster.— Lond. Elec. Rev., January

25.

now performing at the Broadway Theatre, over which it has
been placed. It consists of a frame 40 feet long and 15 feet
high.
In the centre is mounted the singer's name, in capital

BOOK REVIEW.
Electroi.vtische .^i.KAi.iriiLORiDZERLEcuNC.
Halle: Wilhelm Knapp.
206 pages,

letters 12 feet high,

By Df.
181

R. Lucion.

illustrations.

Price, 9 marks.

This work

X.XIll df the Monographs on Applied
which Dr. Engclhardt so ably edits.
It is
concerned with an important branch of applied electrochemistry, made famous principally by the industrial achievements
of Castner. Kcllner and Acker, in the in.iiuif.ictiirc of caustic
soda and bleaching powder.
The pl;m of the book is to consider first the decomposition
of alkali chlorides using mercury cathodes, and secondly using
is

Vol.

F.liclrocheniislry

<ii!-.cr

Miiiliiii

metals as cathodes.

A BROADWAY SIGN.

The

five

pages covering the

with the smaller body capitals 8 feet high.

The name contains no fewer than 350 lamps of 8
Mounted on the edge of the huge placard

c.p.

two long
These
which are 400 lamps of 8 c.p.
alluring sinuosities are operated by an automatic switch, giving
the effect of a lively chase of each other around the sign by
The effect on bibulous gentlemen in the
the two snakes.
vicinity is said to be equal to that of a lecture by John Gough.
crawling

snakes,

are

in

the snakes are raised from the background
and on the background is painted the popular rolling
skating scene from the last act of "The Parisian Model."
This "drop," so to speak, is illuminated by the green gleam
of four strong Cooper-Hewitt mercury arc lamps set in a rellocior.
The green light from these lamps floods the whole

The words and

iS inches,
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398

name and the "continuous
performance" snakes into high relief.
There is no city in the world where such a sign would not
make a sensation, and the Broadway Theatre does most assuredly attract the gaze of the passerby in die busiest thoroughfare of New York. The sign was designed by Mr. Mortimer
Norden and built by the Electric Carriage Call Company, of
328 West Forty-first Street, New York. Regular Edison noscene, while helping to throw the

volt current

is

used.

Development

Energy
Mexico.

of Electrical

XLIX, No.

8.

at Pachuca,,

The Compania Electrica e Irrigadoro, of Pachuca, which for
about six years has been supplying to the city of Pachuca
electrical energy for power and lighting in that city from its
Juando generating station, has now in process of construction a new plant, the Elba generating station, which has been
found necessary to supply the rapidly increasing demand for
power

Snap Socket.

Vol.

Pachuca.

in

The new Elba generating

station

located

is

on the sam«

stream as the Juando station, this stream being the waters of
the drainage canal from Mexico City.
At the Juando station

A new socket known as the "Security Snap" socket, which is
intended to do away with the inconvenience of the screw fastened type, has recently been perfected by the General Electric
Company. Such a device has been particularly needed in fixture
work where it is very inconvenient to adjust an ordinary screw

is in operation, approximately, 3,000 hp, comprising si.x
37S-kw Westinghouse generators. The generators supply the
energy at 440 volts, which voltage is raised to approximately
25,000 volts, 3 phase, by means of various banks of large transformers.
At the Pachuca end of the transmission line, this
pressure is reduced to 2,200 voUs for general distribution to

there

the various customers.

A

contract with

be as modern

its

del

of the

the Republic or elsewhere.

either in

atus

in all

Monte mines

for 5,000 hp
Elba plant, which is to
equipment as any plant in operation

Real

the

the construction

necessitated

Elba plant, as well as

for the

tions to the

new

All of the
tlie

appar-

Other necessary addi-

Juando plant and the receiving

station at Pachuca,

come from the works of the Westinghouse
Mfg. Company, Pittsburg, Pa., whom G. & O.
Company represent in the Republic.
The plant will be equipped with four 1,540-kw

will

Electric

&

Braniflf

&

alternators,

These generators will be
driven by Piccard, Pictet & Company's wheels, from Geneva,
There will also be two 125-kw exciter generaSwitzerland.

generating current at

2,200 volts.

tors in the station.
FIGS.

socket in

jointed

socket
to

the

AND

I

make

the

fastening.

It

— SNAP

SOCKET.

Moreover, the "Security Snap"

husks.

so constructed that

is

2.

not necessary to tip the shell
may, therefore, be used in small
it

is

husks as conveniently as in large.
Reference to the accompanying illustrations, Figs,
will

make

of the

the construction of the

bayonpi

ir.int

i'.

new

romliined

socket clear.

The switchboard arrangement, together with all the lightning protective apparatus and controlling switches, will be of
the main switchboard comprising 9
the very latest design
;

panels,

the

operated

type,

switches

controlling

from the main

of

the

latest

switchboard

by

oil

controlled

electric

con-

trivances.
i,

The

2

and

3,

security

with the convenience of a

The

voltage of the generators is raised approximately 25,000
by means of nine S40-kw transformers, and the energy
is transmitted at 3-phase to the Juando plant, where it is conA
nected in multiple with the Juando circuits to Pachuca.
double pole line obviates the possibility of a shut down, which

volts,

might occur on either of the

circuits.

switchboard equipment is
being provided for accomplishing the multiple connecting of the
two generating stnlion<;, and in Pachuca a second receiving
station has been built in which will be installed an ii-panel
switchboard, with all the necessary distributing circuits to the
Traveling or.mcs have also been provided
various customers.

At the Juando

station,

additional

in the new Elba station, a ten-ton crane over the transformers
and a twenty-ton over the generators. The necessary number of transformers has been provided at this second Pachuca
distributing station to handle the additional energy supplied
,\ll
the switching .apparatus and ten
by the Elba plant.

.175-kw Westinghouse iransformcrs will be installed in the re-

.

FIG.

3.

—SNAP

ceiving sub-station

SOCKET.

.uid

Difirultad.

dr.wn

order to facilitate the assembly
of the socket the cap and shell arc marked with arrows and a
star.
To disunite the socket, the thumb is pressed on the star^
the arrows brought into line, and a straight pull brings the
socket apart.
In assembling, the cap and socket arr nrranged
!>pring

snap connection.

with arrows

in

until the socket

As

i^

the shell

is

inserted in the cap,

aii'l

tiirnrd

locks.

fastened by three bayonet joint r.ilchos, the
rii^id mid tlir iniiii is liclfl srriircly by the auto-

the shell

connection
matic lock

line,

In

is

fi)

the

for

There

approximately

will

del Monte people at Lorete
be jo.ooo volts primary, stepping

r<cal

fi.ono volts.

is about
SO kilonieters distant from
Ju.mdo, and another line 25 kriumcti-rs in length was extended
some time ago to Diiblan, at Kilometer 71, on the Central
R.nilway, where a substation is located with complete equipment for supplying sonir sno hp used in the ccinciU works of
This latter
tlir Coin|iania dc Cemcnto Portland, at that place.

The

line

to

Pachuca

bus found elcclriiily lo be so f,ir superior to steam,
rconomy, but ronvrnicnrc as well, that arrangements are being made to double its present capacity, the entire
plant to be operated by electric power.
c<)ni|)any

not

only in

February
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Industrial
Commercial

and Commercial News

fying feature of many reports is the greater promptness of
mercantile collections.
Prices of commodities rule steady.
Crop conditions are promising, on the whole. Mills and factories have so much forward business that new contracts are
not taken except at full figures, and there is dissatisfaction because shipments are not more prompt. Wages have been advanced in several important concerns and there are no serious
labor controversies.
Railway earnings in the first week of
February averaged 2.6 per cent larger than last year and
foreign trade at the port of New York for the week exceeded
that of the same week in 1906 by $3,898,929 as to imports, while
exports increased $871,143.
Recent stormy weather checks

Iron
buildings, but signs of revival are noticed at the West.
prices for distant deliveries have eased.
In the steel rail trade
the feature is the sale of 50,000 tons of 80-lb. rails for export

second half of the year.
Bolivia has also taken 6,000
tons in addition to a small lot of bridge material. New business for domestic account is fair, trolley lines being the principal purchasers.
Structural steel was more active.
Old main the

is

weaker.

week opened with

The copper market was very

active.

The

market with books open
for June metal.
By Wednesday most of the great producers
iiad closed their books.
The week ended with only one important producer of electrolytic and casting open for business
under June shipments. Under the larger contracts of the week
electrolytic ruled at 25c. to 2-,%.^., casting copper. 60 days, 25c.
Prime lake in large tonnages was unobtainable
to 25J4c.
throughout the week. Several of the minor producers of lake
were able to accommodate a few old customers at home and
abroad with bookings for June at ssYzc. to 26c.
In Europe
high conductivity copper for prompt shipments is at equivafive

producers

in the

lb.
Bradstreet's reports 204 business
during the week ending February 14 compared with
the previous week and 208 in the corresponding week

lents of 2SJ<2C. to 27c. per

failures

198 in

last year.

NEW YORK EDISON SYSTEM.— The Bulletin
York Edison Company

of the

New

for February states that at the close of

1906 the system of the New York Edison Company supplied
electric current through 66,033 meters to 2,461,261 incandescent
lamps, 32,320 arc lamps, 139,168 hp in motors. .Additional installations in storage batteries, heating appliances and other
devices brings the total installation of Manhattan Island alone
to 4,762,218 equivalents of 16 candles.
The net increase for
the year of 1906 was 10,618 customers, 477,590 incandescent
lamps, 7,978 arc lamps, 31,483 hp in electric motors and other
equipment, which brought the total increase of the year to
The corresponding increase for
1,007,383 i6-cp equivalents.
1905 was 525,670 equivalents. During the month of December
alone 1,607 additional customers, having 89,576 incandescent
lamps, 1,148 arc lamps and 4,230 hp in motors and other equipment, were connected with the Edison system. The total net
gain for the month was 165,008 l6-cp equivalents; 24,873 contracts were signed on Manhattan Island alone for an aggregate
This result includes 1,191,281
of 2,200,000 i6-cp equivalents.
incandescent lamps, more than 10,000 arc lamps and 63,359 hp
in motors.

COPPER.— According to the [Vail Street Journal
there are inquiries in the market for several million pounds of
The Amerilake copper for delivery up to the end of June.
can Brass Company is seeking a million pounds for one of its
constituent properties while one of the Western brass foundries
is also endeavoring to obtain a like amount for .\pril. May and

STATE OF

deliveries.

more copper

much complaint, especially in regard to grain. Wholesale and
jobbing houses report a liberal spring demand, particularly in
dry goods, while at the interior there is a vigorous movement
of agricultural implements and other farm supplies.
A grati-

A

large consumers need
manufacturing requirements before the
end of the first half of the year, but these have been far from
filled up to the present time.
Twenty-five and a half cents is
the top price at which business has been done for round lots
of lake copper and this price was recently paid for July delivery.
Selling Company
It is understood that the United Metals
shaded its price ]/% cent for electrolytic beyond June, while 2~}/i
rules for shipment up to the end of that month.

June

Intelligence.

THE WEEK IX TRADE.—The volume of business last
week was well maintained. In most sections of the country the
movement of merchandise has resumed normal proportions,
snow blockades being removed, but tardy deliveries still cause

terial

399

number of other

for their

YORKSHIRE POWER COMP.A.NY.—The

Yorkshire Elec-

Power Company, one of the large British territorial power
schemes, has just made its annual report for 1906. The units
sold for the year 1906 amount to 1,308,275, as against 335,966
for the year 1905. The demand from customers now connected

tric

mains amounts to 2,072 kw (2,779 hp), as against 1,402
(1,880 hp) on the ist of July, 1906. Further agreements for
450 kw have been signed up to 31st of December last, and these
customers are being connected up as rapidly as their own inNegotiations are in hand with several
stallations are ready.
to the

kw

other power users, and the officers of the company anticipate
that not only will the sales of energy for 1907 show a very
decided increase on those of the previous year, but that the
unit costs of production will be still further reduced.

WESTINGHOUSE MOTORS.— In
electric situation, the

a brief

comment on the
"The West-

Wall Street Journal says

:

inghouse Electric Company is now turning out at the rate of
3,000 motors a month, which serves to illustrate the heavy inMotors are
crease in the consumption of electrical apparatus.
being put to new uses every day and prospects are that this year
Elecwill be a record-breaker from the standpoint of output.
tric companies say that one feature that points to an increase
in electrical consumption is the movement being made by great
railway systems to electrify their lines in densely populated
sections, particularly Chicago and New York. The majority of
these railroads are now experimenting and manufacturers anticipate that it will not be long before there is a rusli of orders

from many of the railway systems."

DODGE

&

DAY— The

Royal Motor Car Company. Cleve-

Ohio, has retained Dodge & Day, of Philadelphia, as
advisory engineers for the new plant it is preparing to build.
The plans are well under way and work will be started immediately.
Dodge & Day have also been commissioned by tire
land,

Denison Manufacturing Company, South Framinghani. j\Iass.,
make a report on the power requirements of its factory.
This investigation has been made necessary by the rapid growth
of its business, and will determine how great ;in iiicrcise should
be made to its present power house.
to

LARGE TURBINE ORDER.— The Daytun UlubL Iron
Works Company, of Dayton, Ohio, have just closed a large contract with the Aluminum Company of America for their plant
at .\Iassena. N. Y., which was formerly owned by the St. Lawrence River
bines which

ment

will

carloads.

Power Company. This contract includes 24 turwhen installed will develop 24,000 hp. The ship-

aggregate 750 tonSj or in the neighborhood of 60
is to be shipped from July to October of

The work

this year.

COAL MINES.— Advices

from Birmingham, .\la., state
Tennessee Company is fitting all its coal mines with
It has just completed a $20,000
electrical haulage apparatus.
system at its mines at Johns, near Bessemer, and the gang has
been sent on to Witwcll, Tenn., where a similar system will

IN

that the

be put

in.

THE ROYAL MOTOR CAR COMPANY,

Cleveland, Ohio.
addition to the other build.\s soon as its advisory engiings, to serve its new factory.
neers, Messrs. Dodge & Day, of Philadelphia, have decided on
of the
the nature and amount of power required, the details
building and equipment will be determined upon.
is

providing for a power plant,

in

WIRELESS EQUIPMENTS.— The

Atlantic

De

Forest Wire-

system General Delaney's
yacht, Mindora. of the Fisheries Company, the steamer Afache,
of the Clyde Line, and the Cherokee of that line
less

Company has equipped

with

its
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MEETING FOREIGN REQUIREMENTS—A report from
Mr. R. F. Crist, special agent of the Department of Commerce
and Lalxjr, from Cape Town, deals with the trouble in getting
orders filled satisfactorily.
He says: "One case spoken of
related to filling a contract to supply an engine and boiler in
which several alterations deemed by the manufacturer advisable
resulted in expense and loss of time to change.
Another re-

ferred to the alteration of switchboards in an electrical instalIn regard to the second cause several cases have also
been spoken of. One instance cited had reference to supplying
hoists with electric controllers. Similar electric hoists had been
lation.

fiirnished by a leading German electrical apparatus manufacturing house and had given particular satisfaction. .\n American

manufacturer, however, succeeded
a contract to supply a hoist and
In order to offer every a<Ivantage
order promised to be one of a very

in obtaining the award of
controller about July. 1905.
to this concern, and as this

large business to follow, the

manufacturer was informed of the successful operation of the
German apparatus, and particular emphasis laid upon the satisfaction given by .the controller.
Incidentally it was suggested
that the manufacturer might obtain available information relating to the construction of this apparatus froin the German
makers.
This disinterestedness brought forth the courteous
response that it was unnecessary to acquire special knowledge
of German electrical construction, as the American house was
well acquainted with all phases of advancement in that science.
The finale of this case brings me to the third cause assigned as
working against an increase of American business in this field,
namely, failure to deliver goods within the time promised. This
apparatus was promised for delivery during January. igo6, and
shortly

prior to

its

expiration

word was

had arisen which would necessitate

a

sent that difiiculties
delay.
Similar excuses

continued until July, when it was reported that the controller
constructed had proven a failure, but that orders had been
placed with the German house, to which reference has been
made, to ship their controllers at first opportunity. By this time
it had become imperative to have the necessary controllers, and

American electrical engineer, who had proffered the advice.
obtained drawings and had one constructed pending the arrival
the

of the

German

product."

MESSRS. IJICK, KERR & CO. (LIMITED), of London,
England, arc able to show that they have, during the past year,
more than preserved their lead in coping with the demands of
the home and colonial markets.
Both in the manufacturing
and contracting dcpartmenls of their business they again report
an cxceednigly busy year; large and inclusive contracts for
electric tramways, lighting and power schemes have been secured.
In the permanent way department no less than 83 miles
of single track has been completed, which includes some 28
miles of conduit construction carried out for the London
County Comtcil, in<-|ndiiig the much-discussed line over the
Tliamcs Embankment and Westminster Bridge,
,^mong important contracts for permanent way and overhead construction, completed last year, may be mentioned Croydon and
District, Dumbarton. South Shields. Hastings. Rochester. Burton and Ashby, Burton Corporation and Middlesex County
Coiuicil, while work is now being carric<l on at Birmingham,
Pontcfract and Casllcford, and for the Hertford and Middlesex County Cotmcils.
Large onlers for electric tramc'ars have
been taken, including the follcjwing:
La Capital Tramways,
of Buenos Ayres; Birmingham Cfirporalion, .Anglo-.Argentine
Tramw.nys, Bnrnos Ayres and Belgrann Tramways, Johannesburg Municipal Council and Porlstnonlh Corporalion. In spite
of keen compelilirm, the linn has booked a fair sh:ire of orders
for every class of electrical machinery.
It is worthy of note
thai partindar allenlion lias U-en given to high-speed machines;
in fact, till- tnrboalternalor (lesigncd by Dick, Kerr & Co. is
now in operalirjii all over llic country, orders having been taken
In
I^mdoM, fjlasgow, Leeijs, Formby, Lanes. Bristol, Manchi'sler. Blackpool. Ilasliiigs. West Hani and Sydney.

TELEPHONY LN CIIICAG().-A special dispatch from
ChicaKo of I'eliruary 14 "ilalcs that the Chicago & Western
Telephone Company, organi/cd by llir indepruilent interests to
lake over the llliiioin Tniniel Conipany's automatic service,
will

lie

ready lo

announced
ing planl and

lii-gin

Imsinei*

in

the local field

new company has

cotnplrtcd

March

ihal (lie

its
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—

'-•ompauies
to be known as the Chicago, Milwaukee & Northern Long Distance Telephone Company, the Chicago, Indiana
& Eastern Long Distance Telephone Company and the Chicago,
St. Louis & Western Long Distance Telephone Company
have
been incorporated, each with a nomiual capital of $5,oco. They
are controlled by the Chicago & Western Telephone Company
and will form the connecting links between the independent
long distance companies seeking entrance into Chicago.

—

SALE OF B.\NNER COMP.\NY.— .According to rumors
noted last week and on what is considered good authority the
National Electric Lamp Company has purchased the plant and
good-w ill of the Banner Electric Company. This was done by
securing options on a majority of the stock, which has been
under way for a month or more. Most of the stock was pledged
and it is said that the price was such that stockliulders realized
a nice profit.
No change will be made in the managemert of
the works, it is said, and N. L. Norris will be retained as manager. It is said that the ofticial force and office force will remain
as they are and that the same board of directors will continue.
all of thein having retained some of their stock.
This is following the policy of the larger company in having the business
transacted througli the local offices of the various companies,

LAMP MANUFACTURE.— As
the General

Toledo
and

the

Streets,

Electric

noted briefly by us

Company has purchased

Molding Company,

last

week,

the old plant of

Champlain and Chestnut
manufacture of in-

at

will establish a factory for tlie

The company has been looking over

candescent laiups.

the city

at intervals for the past year, but did not strike the right

prop-

few days ago. The ground is 300 by 400 ft. in
dimensions, and is occupied by a three-story building 75 by 175
ft. in size.
Eventually buildings will be erected to cover the
entire space.
The plant will be close to that of the Libbey
Glass Works, which has the contract for furnishing the General
Electric with a large number of globes.
The two will thus be
erty until a

work together

able to

to

good advantage.

IMPERIAL PORCELAIN WORKS.— In

spite of their rethe Imperial Porcelain Works, Trenton, N. J., are
hard at work again.
They have located at once in another
pottery and last week were turning out their product as usual,
Mr. F. A. Duggan says:
as though nothing had happened.
"We are fully insured and all the dies and tools were saved
v'ith the exception of ten or twelve, so that we are enabled to
begin making goods at once. Customers may rest satisfied that
they need have no apprehension, but that tlieir business will be
promptly taken care of, and they may feel quite safe sending

cent

fire,

us their orders."

WANTED.—

Tlie lUillelm
ELECTRICAL APP.\K.\IIS
of the Department of Conunerce and Labor, which can supply
"\n .\merican consul ii>
the address, has the following item
.\sia has received a visit from a prominent official in the country in which he is located who tells him that he has received a
concession for the construction of a trolley line which will cost
American firms wishing to furnish supplies
about $365,000.
The consul adds: 'In
should iiromptly address the party.
view of this enterprise it is not too .soon for .-\merican firms to
lake active steps concerning supplies for electric lighting here,
:

for

is

it

coming."

"

HARBOR

n.Wi
CON rR.SCI'.-'Mu- I'.ar llarlinr :iud Union
River Power Company has awarded lo .\mburseu Hydraulic
Construction Company the contract for couslructin.^ a reinforced concrele dam over (v> ft. high, the power house, canal,
iransfonuer house and other construction work for its power
Mr. J. A. Leon(U-velopnienl on Union Uiver at l-illsworth. Me,
ard, h'llsworth. Me., is engineer and .Sellers & Rippey, Philadelphia, Pa., are consulting eiigiueers for the enterprise
ITIb:

New

l-.LECTRIC CABI.b: COMP.\NV,

York,

has

recently

received

V'oltax, the high-polential insul.iling

large

17

Battery Place,
orders for

duplicate

compound, from the

New

Central & HikIsou River Railroad Couip.inv. for use at
High Bridge, where extensive electrical work is lieing done.
Duplicate orders have been recriveil also from the Phil.idelphi:i
ICIectric Comp.iny, anil the Public ,Service Corpor.ilion of New
\'iirk

Jersey.
1.

It

enginerrthat bid* for the building work probably will be
called (or at oner. The rrdiiracts will agKregale an expenditure
of several million dollars and will rrf|iiire about liv<- or
six ycari to coinplelr the new nysleni.
The iiidrprndenlH havf
agreed ainoiig thcniselvrx lo itislall loo.noo Iclephones. Three
is

Vol.

INCRKASI-: AT CONC( )KD, M.ASS.- he .\lunicii)al Light
Boanl of the town of Coneurd, Mass.. exiiects within a short
I

lime to increase the cap.icily of the numicipal plaul by the addition of a three or four hundred kilowatt grueralor. of the turbo
ce,
\
I'or infiirni.ilion, Mr.
or gas engine type of unit,
manager .iiid snperiuU'udenl. should be iiildressed

W

I

H

February

:
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.AIACKAV COiMPANIES REPORT.-The annual
Mackay Companies for the year ended January

Financial Intelligence,

the

shows an income from investments of

$3,310,328,

report of
31,

1906,

an increase

over

WEEK

I'HE

WALL STREET.— The

iN

stock market

was

strong, and although professional in cliaracter, showed a tcnmore in spite of a rather firmer money marMore favorable feelings about governmental interference
ket.

<lency to advance

uith corporations prevailed, while the Treasury's offer to buy
$25,000,000 of Government bonds had a good influence on
speculative sentiment.
One of the incidents of the week was
rather large buying of stocks for London account, the first
demonstration of that kind which has been seen for some time,
although it was generally concluded that the purchasing in
At the close of the
question was principally to cover shorts.
week the market, after an early spell of reaction, became strong
Comparatively
and showed renewed advancing tendencies.
most of
iittlc business was done in electrical securities, and
them declined in price as compared with the previous week.
Brooklxn Rapid Transit was the only exception among the

Western Union
railways and made a net gain of 2 points.
advanced a fraction, closing at 83'^. There were no important
features in the curb market. Prices rose and receded by turns.
Following are the closing quotations of February 19

NEW yoRK
Feb.

Alils-Chalmers Co
AlUs-Chalmera Co, pfd
American uiet. Tel

Amencaii
American
American
American
Brooklvn
Electric
Electric
Electric
Electric

Feb.

II

Feb. 11 Feb.

!

General Electric

14

15M

Locomotive
Locomotive pfd..
.

Interborough Met. Com.
Interborough Met. pfd..

71

Marcou- Tel
Tik Melropthtan St. Ry
3l>
N. y. & N.J. Tel
Wi
Westei D Cnion Tel
Westinghouse com
Weetinghoiise ptd

74is

.

Boat
Boat pfd

'^2

73

Vehicle
Vehicle pfd

19

U9H

36

34
7-?i

71

Mackay LOS
Mackay '.»B. pfd

111
83

Ill
80

Tel. ft Cable
Tel & Tel

Rapid Transit-

ItiO^

Hudson River Tel

3SH

«2H

»3
150

150

BOSTON
Feb. II Feb.

Feb.

11 Feb. 1!)
i28>s 128H

American Tel & Tel
Cumberland Telephone
Edison Klec. Ilium
General Electric
Mass. Elec. Ry

225

I5«

W

i'i>W

Mass. Elec. By. pfd
Mexican Telephone
New England Telephone
Western Tel & Tel
Western Tel. * Tel. pfd

ISI

4^.

124

American Railways
Elec. Co. of America

U

Feb.

Bleo. Htorasa Bittery
Blec. Storage Battery pfd

10 »
H4

Feb.

Pbila. Elecrtric.
Phila. Rapid Trans
Phila. Traction

.

..

11

Feb

1»

iM

CHICA80
Feb.

Ohicaso City Ry
Chicago Edison
Chicago -lubway
Chicago Tel. Co
Metropolitan Elev com
•Ex-dividend

U

Feb.

130

21
2t>

Feb.

1,1

l.io

11

Feb.

National Carbon
National Carbon pfd
l^nion Traction
Dniou Traction pfd

l.l

80

116H

25

BROOKLYN EDLSON GROWTH.— The

Edison Electric

Illuminating Company, of Brooklyn, has made public its report
for the full calendar year 1906.
It shows an increase in gross
and net earnings. The income account compares as follows:
1905.

Increase.

(iross

earnings
Operating expenses

$2,848,822
1,505,768

$2,542,733
1,351,208

$306,089
154.560

Net
Other income

$1,343,05,
....

$1,191,525
8.414

$151,529
*8,4i6

$1,343,054
762,478

$1,199,939
762,067

$143,115
411

$580,576

$437,872

Total income
discount, etc

Int.,

tNct

earnings

'

Kings foiinty

Klt-ctric

l.igllt

& Power Company under

("ash on h.-uid shows a decrease of $60,188, but the assets in(rcased from $16,571,449 to $18,520,822.
Though the total income of the Kings County Electric Light & Power Company
for the year ended December 31, 1906, as stated in that company's annual report, shows a large gain over tliat of the
previous year, the surplus exhibits a small falling off because

of heavy expenses not
coniiiany's

receipts

mentioned

(hiring

tlie

in

last

nounce that the Mackay Companies have no debts.
If the
entire profits of the Commercial Cable Company and its land
liiie system for 1906 were paid to the Mackay Companies,
as

Mackay Companies used all
income from other investments,
for the payment of dividends, the amount would be sufficient
to increase very largely the present dividend on the common
shares, after paying the full dividend on the preferred shares.
It is said that the dividend on the common will soon be in-

nn'ght legally be done, and
these profits, together with

if

the

its

creased.

LNTERBOROUGH SHORT XOTES.-The interborough
Rapid Transit Company has sold to W. A. Read & Company
and Lee Higginson & Company $10,000,000 of three-year
5 per
cent notes dated i\Iarch i, 1907.
The price at which the notes
were sold was not formally announced, but bankers who took
a portion of the issue said that it was their understanding that
the company had sold the notes at 95, while the offering price
fixed by the purchasing bankers was 97J4.
The proceeds are
to be employed to pay off the company's floating debt and to
provide for further construction expenses on the Brooklyn
extension and for the development of trolley lines on Long
Island already acquired by the Interborough.
While the notesdo not mature for three years, the company reserves the right
to call them for payment at loi on and after March i, 1909,
on thirty days' notice.
The Interborough already has outstanding $15,000,000 of notes, maturing May i, 1908.
The
company

to $25,000,000.

detail in the report.

Chattanooga Railways Company has declared the regular quarterly dividend of ij/j per cent on the
preferred stock, payable March i. The Kings County Electric
Light & Power Company has declared the regular quarterly
dividend of 2 per cent, payable March i. The American Telegraph & Telephone Company has declared the regular quarterly
dividend of i;4 per cent on the guaranteed stock of the American Telegraph & Cable Company, payable March i. The directors of the American Railways Company have declared the
regular quarterly di\idcnd of ij/- per cent (75 cents per share),
payable March 15.
The directors of the Syracuse Lighting
Company have declared the regular quarterly dividend of 154
per cent on the preferred stock. The directors of the Harrisburg Traction Company have declared the regular semi-annual
dividend of 3 per cent. The directors of the Railway & Light
Securities Company have declared the regular semi-annual
dividend of 3 per cent on the preferred stock.

HALL

•Decrease.
tTr-TusfcrrcH to
lease agrci-nicnt.

holdings being more than four times those of ajiy other stockholder.
The trustees state that they are again able to an-

DIVIDEND.S.— The

l!i

509-4

fundamental impairment of the value of the preferred or comshares. The Mackay Companies is by far the largest stockbolder in the American Telephone & Telegraph Company, its

mon

present raises the total note issue of the

PHILADELPHIi
Feb

1907 of $590,732.
After dividends, etc., a balance was
;arried over of $299,8^9. The Mackay Companies' report states
that It is the purpose to make the basis of the Mackay Companies so broad and diversified as to render impossible any

The

year aggregated $580,576,

RM increase of $I4.>,704; its other inrome amounted to $48,450,
<m increase of $1,692, making its total income $629,026, an increase of $144,,TO''dividend disbursements involvtd $.592,000,
an increase of $192,000. making the surplus for the year.$37,026,.
\
.li'i-r -I.;!, of *62..to6.
The f'ltal surnlus aggregated $1,159,360.
The company has assets of $17,437,382.

SIGNAL FINANCES.— The Hall Signal Company
proposes making extensive improvements to the plant in Garwood, N. J. It is proposed to equip the factory with electrical
machinery and to build a power house at an expenditure of
about $1,000,000, which will be furnished by the sale of $1,000,000 of new preferred stock recently authorized by the shareholders. The company, which was reorganized for the purpose of securing a larger capital, now has $5,000,000 of 7 per
cent cumulative preferred and $5,000,000 of common stock of
a par value of $100 per share.
Holders of the $100,000 of old
6 per cent preferred stock have received in exchange new preferred stock on the basis of share for share, together with a
bonus of $20 per share. Of the total $5,000,000 of new preferred stock. $!, 000,000 will soon be sold at par to pay for the
^-.intemplatcd iiniivovcmcnts in the Garw^ood plant.
.\.\lb:RICAN
that

sents

tlie

all

CNION TELEPHONE.— It

."Xmerican

is
announced
Union Telephone Company, which repre-

merged independent telephone companies of Penn-

tlic

New ^'l>rk. Maryland. Northern Virginia
and West Virginia, will expend $2,085,000 fi.r improvements
throughout the system. The company covers aliout one-third
of the territory of the United States, containing more than
sylvania,

half

Southern

of the population of the country.

company

is

ini-orporitcd

Included

in

the

new

Union Telephone Company. The company was
last May. with priiu-ip;il offices in Harrisburg.

the

—

:

:

.
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as againa' $6,217,268 in 1905; expenses, $5,659,654, as against
$4,708,654^ net earnings, $1,787,453, as against $1,508,654, and
surplus of $428,067, as compared with $411,868.
The balance
of earnings over charges was $1,700,864, equal to 8.9 per cent

report of the Postal system (the Mackay companies) would indicate that the present management of the system, headed by
Mr. Mackay's son, Clarence H. Mackay, was carrying out a
policy laid down by the senior Mackay in accumulating stock
of the American Telephone & Telegraph Company and the subTripsidiary companies of the American Company's system.
licate offices are now maintained for electrical transmission of

on $19,081,000 capital stock. President U. N. Bethell says that
as a result t>f frequent and systematic reductions the average
earnings per station have decreased 50 per cent in the last ten
Although a little more than one-half of the decrease
years.
was made in the first five years, the average has declined every
During the
year and the decline has been fairly uniform.
same years there has been an increase from 14,333 'o 131,442

as well as triplicate systems of poles, wires, etc,
A consolidation
throughout the United States and Canada.
of the telegraph, telephone and cable service would save millions annually in operations and extensions, as no new money
would be required for some years for poles and wires after
a consolidation had been affected. And the service of a combined system would be supreme."

N. Y.

N.

J.

annual report of the

New- York & New Jersey Telephone Company for the year
ended December 31, 1906, shows gross earnings of $7,447,147,

in the

number of

The percentage

stations.

of gain

intelligence

was greater

1905 and 1906 than in any previous two j'ears, amounting to
There were 131,442 stations in service at the
63.64 per cent.
end of 1906, as compared w-ith 80,324 at the close of 1904 Mr.
Bethell sets forth the company's financial condition as follows:
"From the issue of stock at par the treasury received during
1900, from the 1905 offering, $632,225, and from the 1906 offerThe 1906 offering was
ing, $1,719,100, a total of $2,351,325.
in

SOUTHERN NEW ENGLAND TELEPHONE—

The annual report of the Southern New England Telephone Company,
operating the Bell telephone system in Connecticut, shows as
follows for the year ended December 31

The
per cent of the then outstanding stock.
proceeds from these sales being insufficient to provide for the
large additions made to the property and plant during the year,
the additional funds required were raised by loans upon the
company's notes. The outstanding bills payable at the close
To pay these loans and
of the year amounted to $2,050,000.
provide for 1907 construction, the board of directors in Deeeml)er, 1906. authori/.ed an offer to stockholders of new stock
at par to the amount of 33 1/3 per cent of the then outstanding
limited

to

Total

TELEPHONY

years; that all the officers and a majority of the directors shall
be Memphis men, and that there shall be no effort to consolidate
with or sell out to the Cumberland people within a specified
The company is said to have been earning and paying 5
time.
per cent on its outstanding bonds ever since it began operations,
and it is also said that 6 per cent has been earned on the
capital stock, but that this has been applied to improvements
The company
instead of being paid in the form of dividends.

.

.

77.318
87.738
10,160

Interest

expenses

Total

Net earnings
Dividends

....

:

report

Vcar pndcd
Nov. 30,
IQ»6.
|},6ai,.i49

OroM

for

company hatpin

Yror

1906.

Gross earnings
Operating expenses

$13,410-779
8,361,897

Net earnings
Interest charges

5,048,882
2,035,951

Balance
Oividcnds paid

3,0'2,93»
i .196,798

•

Balance

$1,816,133

The combiiud
Uonds
Stoctc

&

Light

is:

$47,559,000
57,690.200

Company

ended December

reports for
31, as follows:

Kansas City Railway
December and seven months

Expenves

December

$656,671

673.329

net
and taxes

Cliirges

91,547 stations, or 14.SOO
InrluiduK its
year
fiir.ll

more than

at

1905.

$499,631
244,102

$447,24.S

$255529

$201,780

245.465

147,891

December surphlft
Seven months gross

$107,638
$3,372,620

Expenses

1,658,721

Seven mouths net.
Charges and taxes
.

Company

ended December

$J.2<>.1.55-'

$1,713,809
$I.nl 7 614

.

$3.038,J»2
1,713,640
$1,324,682

has issued
31,

1006.

its

The

Wilkesbarrc Gas &
annual report for the year
income account compares as

follows
Groii
Fxpcnset

the
the

sub lircnsrs,
The amount
of 116,221 "uibscrihrrs
ii'.w outstanding is $6,281,000, whirh
i/oo- anthorizrd to pay for 75 per
III
additions to the property.

li'iii'l'

TELEGRAPH AND TFLEPHONE— A
Mr John

W

personal friend of
Boston, reports as follows:
frequently talked I'p his frirnds of

Mackay.

Mr. Markny

in

iidvanlaKes Ihnt would nfcrnr to have the lelrgraph. teleThe recent
irrvice under one manaRcmenl.
fhonp .ind

rMe

companies

capitalization of these

issued
issued

KANSAS CITY EARNINGS.—The

I'-lectric

1005.
1,610,11.1

Web-

WIl.KKSMARRE KARNINGS.-Tln-

fiicleil

Dec. 31.

!

living,

$30,000

$3>6.Am

905
$297,595

172,878

141.443

Net

..

('hargrt

Inc.
Inc.

$t9.nij
3>.4J5

IOS.361

I 56.152
109,486

Dec. .12,416
Dee.
4.125

$38,375

$46,666

Dec.

43.736

nil a lolaj

HT.rlf.ii"

the

$44,015

307.500
277.500

of Boston, have issued their 1907 manual showing the
total earnings and expenses of thirty electric railway and lighting properties under their management for the year 1906. The
combined statement of the thirty companies follows

year

the

1.964.(

The company had
190.S

$:[,256,110

STONE & WEBSTER MANAGEMENT.— Stone &

igofi.

the

$1,477,628
351.515
307.500

ster,

The oper»o $.327,797, but a loss of $16,658 in its net profits.
ating expenses included $770,225 of maintenance charges, which
for the
is at least $100,000 more than the maintenance charges
The company's income accoimt for the last
previnut year
willi iliat for the previous year, follows:
fiir.il \,i:ir

"When

$240,171
312,592
574.169
64.929
48,819
15.430

:

December gross

TELEPHONE— The

VJICHIOAN

the late

$11,563,610

$263,608
387.458
651.346

1906.

3.500 stations.

ended November .30, 1906, madi- by the Michigan State Telcjhonc Company, shows a gain in its gross earnings amounting

t

$1,839,143

Miscellaneous

company on condition that three-fifths of the stock be deposited
with the Union & Planters' Bank & Trust Company for 10

BOW has about

gross

.

000, thus leaving $2,000,000 in reserve for future requirements.
Local capitalists have secured the controlling interest in the

fir

55.582

375.243
52.509

Surplus

000 of capital stock and $400,000 of 5 per cent bonds for the
purpose of increasing its facilities. "The company has an authorized capital stock of $600,000. of which only $400,000 is
outstanding, and it is authorized to issue $3,000,000 worth of
bonds and, with this latest issue, has outstanding only $1,000,-

i.f

$1i.i35.85<!

449S7I

Expenses
Genet al
Operating
Maintenance
Rental and royalty

IK MEMPHIS.— The Memphis Telephone

Company, independent, which has been competing with the Cumberland Telephone & Telegraph Company for several years on
local and long-distance business, has announced for sale $200,-

of

Jl,3.!3.99o

10

stock, or $6,310,166."

tfosc

1905-

1906.

Exchange services
Toll serWce
Priv. iine and miscellaneous.

SurpUi*

HIKMINGIIAM (ALA.) GROWTH.- The

$8,291

report

of

the

IlirminKbam Railw.ny. Light & Pcnver Company, which operntes
the car Imrs in Itiriitingham and vicinity, for ti)o6, shows a total
of .?o,.v>8,.vi2 passengers hauled. The company will spend anEngineers are now
other $i,noo.noo in betterments this year.
prepnrinn plans for a I.Trgc new power house just north of the
rity

'

February
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GENERAL NEWS.
paring to construct an auxiliary plant which will increase the power
capacity of the system 660 hp.
The additional machinery is being placed
in the power house of the Stockton Gas & Electric Company, which
handles the electric energy for the company.

Construction ^ettfs.
ATMORE, ALA. —A

company has been formed to operate an electric
The company will have a capital stock of $12,000 and has purchased the Atmore Mill & Gin Company
system. The company will install a new 60 or 70-hp boiler and engine,
and a five-ton ice plant. The electric plant will have a capacity of from
1,200 lamps. The officers are M. M. Brooks, presiaent; W. W.
1. 000 to
light plant

and

ice factory at this place.

W.

Lowery, vice-president;

S.

Brantley, secretary and general manager.

—

North Alabama Traction
Company is to be increased from $150,000 to $300,000 at once. This
increase is for the purpose of extensions and improvements. A. C. Hartshorne, of Freehold, N. J., is president.
of the

capitalization

ALASKA.—The

City Council is said to have practically
granted a 50-year franchise to the Salmon Creek Light & Water Company.

JUNE.MJ,

FRESNO, CAL. — The San

Joaquin Light & Power Company has announced a reduction in its rates for electricity beginning with Feb. i.
The rate up to 75 kw will be reduced from 10 cents to nine cents; from
yt to 100 kw, from 10 to SJ/2 cents; from loi to 150 kw, from 10 to
8 cents; from 150 upward, from 10 to 7K cents.

OAKLAND, CAL. —The

Southern Pacific Company has purchased an
entire block lying west of Fruitvale Avenue as a site for the new power
house and car barns which the company will erect in connection with
{he establishment of an electric railway to supersede the steam roads
between this city and Alameda. The company proposes to erect a large
power plant at this point for the generation of electricity for the entire

new system,

at a cost of $500,000.

PASADENA, CAL. — Bids

by the Mayor
and City Council, to furnish a 300-kw steam engine or steam turbine
will be received until Feb. 26

completely erected ready for operation within a
Bids will also
building and on foundations to be furnished by the city.
be received same time and place for furnishing and delivering f. o. b.
cars, Pasadena, 300 cutter inner rope mast arms with double-braced strain
arms, extra center rod and triple insulation lamp hanger arm; 100 Cutter,
avenue incandescent street hoods, each 6 ft. long, fitted, ornamental brace
lighting plant,

electric

100 6 and 6-10 ampere alternating-current series
enclosed arc lamps fitted with enamel steel reflectors, and clear outer and
inner globes, designed for street lighting; also for constructing in the
rear of the electric light plant on Lot 13, G. E. Smith subdivision, a
cement oil tank and water reservoir; said reservoir shall be 59 ft. long,
Herman
36 ft. wide and 11 ft. deep, outside bottom measurements.

arm and Edison bracket;

Dyer

city clerk.

is

REDDING, CAL. — The

Pacific

Power Company has decided

to

con-

struct a small plant immediately in the bottom of Battle Creek to expedite
The small plant is to be so
the completion of the larger installation.

The vacancy caused by
constructed as to be a part of the large plant.
the resignation of W. H. Winters has been filled by the election of J. N.
Farlon, of Battle Creek, who will also be treasurer.

SACR.^MENTO, CAL. — A new

electric

be

railway to

known

as the

Sacramento & Vallejo Railroad to operate a line between the two cities
The capiin the title, is soon to be built by San Francisco capitalists.
tal stock of the company is $1,000,000 and the directors are Lucian W.
Knight, of Sausalito, Benjamin Pringle, of Sausalito, and William G.
Barr, of San Francisco.
SAN DIEGO. CAL.— The National City & Otay Railway. San Diego,
which is now a steam railroad, is being equipped for electrical operation
between can Diego and Chula Vista, a distance of approximately 10 miles.

SAN FRANCISCO, CAL.— The

Pacific

Telephone

&

Telegraph Com-

about to take control of the Southern Nevada Telephone &
Telegraph Company, which circles the mining campus of Southern Nevada.
At present the Pacific Telegraph & Telephone Company has no communication with the mining districts, but a direct wire will be immediately

pany

is

installed

to

Goldfield.

SAN FRANCISCO, CAL. — Bids
installation of electrical

Walter

J.

will

at the

U.

be received until Feb. 26 for the
S. Immigration Station on Angel

he obtained upon application
M,ithews, 969 Broadway, Oakland.

Particulars

Island.

work

can

SANTA BARBARA, CAL.— The
templating an expenditure of $40,000

STOCKTON, CAL.— The

to

the

office

of

Stockton

Electric

Railway Company

is

pre-

of

AULT, COL.
made

the

at

electricity

— Walter

Farr,

J.

owner of

Town Board

application to the

the Eaton electric light plant,

for an electric lighting franchise.

COLORADO SPRINGS, COL.—The Cunnajuta Power & Electric Company of this city will construct at once a second power plant to cost
upwards of $1,000,000 in the State of Michoacan, Mex. Work on the
construction of the plant will begin in March.

—

LONGMONT,

COL. J. P. Smith, of Longmont, writes that he proposes constructing a power and heating plant here, at a cost of $100,000.

HARTFORD, CONN.—At
crease

the annual meeting of the stockholders of

Company, held Feb.

the Hartford Electric Light

12,

it

was voted

from $1,800,000 to $2,100,000, part of which

the capital

to in-

be

will

expended for new construction work.

NEW

CONN.— The

BRITAIN",

application to the State

Legislature

Stanley Works Company has made
for authority to generate electricity

town of Kent and to transmit
The company has preliminary plans
in the

power

from which

plant,

company's plant

to the

it

in this city.

for the development of an extensive

electricity will be transmitted over high-tension

wires a distance of about 40 miles.
authorizes the company to increase

Another provision of the resolution
capital stock from $1,500,000 to

its

$3,000,000.

WALLINGFORD, CONN.— The New

York, New Haven & Hartford
planning to erect a sub-station near Dry Brook
switch for the purpose of increasing the power service for its electric
railway over the suburban line from New Haven to Wallingford.
Electric energy for the station will be furnished from the company's power
plant at Berlin.
The machinery for the sub-station has been ordered

Company

Railroad

is

from the General Electric Company, and the contract for the construction
W. Murdock, of New Haven.

of the building has been placed with C.

C—

WASHINGTON,

Bids will be received at the Bureau of SupD.
and Accounts, Navy Department, Washington, D. C, until Mar. s
to furnish at the navy yards, etc., Portsmouth, N. H., Boston, Mass.,
Newport, R. I., New York, N. Y., League Island, Pa., Washington, D. C,
and Norfolk, Va., a quantity of naval supplies as follows: Schedule
plies

Schedule 418, grapnels, crucible steel wire, etc.
arc lamps, etc.
Schedule 419, incandescent lamps, cable, silent chain drive, electric drills,
Schedule 420, electrical wire, incandescent lamps,
pneumatic drills, etc.
Schedule 421, bronze billets,
electrical supplies, steering engine, etc.
Schedule 422, bronze rod, sheet brass,
sheet copper, copper pipe, etc.
Applications for proposals should desigcopper rod, copper tubing, etc.
E. B. Rogers, Paymaster Gennate the schedules desired by number.
eral, U. S. N.

417,

DECATUR, GA.— The

Decatur Electric Light, Power & Water Comto take electricity from the North Georgia
A. B.
Electric Company within 90 days to operate its entire system.

pany

is

making arrangements

Houston

superintendent.

is

ROME, GA. — At

a recent meeting of the Merchants' and ManufacturBenjamin Watts submitted a proposition of building an
electric railway which would extend from Rome to Cedartown, Cave
Springs, Lindale, Etna and other nearby towns, embracing a circuit of

ers' Association,

The road

miles.

50

VIDALIA, GA.

cost about

will

— Bids

$500,000.

will be received

by

S.

B.

Meadows, Mayor,

for

$23,000 water works and electric light bonds.

WAVCROSS, GA.— At
the

Waycross

and business

Electric

a meeting of the City Council held
Light & Power Company offered to sell

Feb. 9.
plant

its

to the city for $75,000.

SILVER CITY, IDAHO.— The
Company

is

now adding

generators to

plant.

its

Trade Dollar Consolidated Mining
American wheels and two 700-kw
Fred Irwin is manager.
four 66-inch

ABINGTON. ILL.— W.

A. Thomas, manager of the Abingdon Electric
company is now installing a complete new outfit,
including everything except boilers, and will in all probability start an
alternating-current day service within the next three months largely for
power business, which the company will make an cflfort to develop.
ALTON, ILL— The Alton Gas & Electric Company has decided to

Company, writes

rebuild

its

that the

electric

lighting

.\TWOOD, ILL.— The
pany

Sunset Telephone Company is conin improving the local service.

have been made for the installation of

dam

of the Nameless mine and for the
from the mines to a rock crusher plant at
Jasper Point, on the Yosemite Valley Railroad.
The machine will furnish about 250 hp, of which 150 will be used by the rock crushing plant.

transmission

has

BIRMINGHAM, ALA. The water powers on Locust Fork of the
Warrior River near Birmingham have been purchased and options secured
on about 12 miles of the Warrior River, with a view of developing it
and furnishing Birmingham with 25.000 hp and with water by a gravity
Surveys have already been
canal for industrial and domestic purposes.
made.
For further information address E. J. McCrossin, Woodward
Building, Birmingham, and John L. Ray, president of the Alhertville
Realty Company, Alhertville.
DECATUR, ALA. — The

STOCKTON, CAL. — Estimates
an electric generator

has

been

increased

BELLEVILLE,
of the

Belleville

ILL.

system

Alton.

Atwood Telephone Com-

of

the

from $9,000

to

$12,000.

— Notice" has

Gas &

in

stock

capital

Electric

Company, and of an increase

been

filed

Company,

in capital stock

to

of

the

the St.

change
Clair

in

name

County Gas

from $350,000 to $3,500,000.
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CHICAGO,
pal

— \Vm.

City Engineer, writes that thtf Gencontract for motors in the munici-

Carroll,

ttie

—

LOUIS, ILL. At a joint meeting of the directors of the
Gas & Electric Company and tne East St. Louis Gas Light

ST.

Belleville

Company, held Feb. 1 5, a consolidation of the companies was affected.
O. H. Quackenbush was made general manager of the new concern.
He
WBS formerly in charge of the East St. Louis plant.

LADD,

ILL.

—

reported that the City Council has decided to

is

It

M.\RISSA,

in-

—

R.

J.

plant of lo-ton capacity

now being added

is

MOUNT CARMEL,

ILL.— The

Gas & Electric Company

is

to the plant.

stock

capital

of

the

from $15,000

to be increased

MURPHYSBORO, ILL.— The

Mount Carmel

City Councils of Carbondale and Mur-

— The

Terre Haute & Western Railway Company has
applied to the City Council for a franchise to operate a street car line

PARIS, ILL.

in this city.

PEORIA.

ILL.

— The

Company contemplates

Peoria Electric Light

transmission

its

ex-

Springfield.
capital stock

Wilmington & Cincinnati Railfrom $3,000,000 to $4,000 000.

WASHINGTON. ILL.— The Eagle Electric Works will change the
present street lighting system to alternating-current series street lighting.
Charlis Ch^rvat is manager.
C.WUG.A. IND.

— The

Company is contemplating
extension of its lines to Eugene, Kingman and |Cewport, and the
stallation of an ice plant. J. W. Shaw is manager.
MATTHEWS. IND. The Matthews Electric Steel Casting plant
Cayuga

the

Electric

in-

—

has

been purchased by a Chicago company and will be operated under the
name of the Armor Steel & Foundry Company. Considerable new electrical machinery will be added and other improvements made.

MICHIGAN CITY. IND.—Clarence
purchased

Michigan

the

H.

&

Light

City

Geist,

Power

of

has

Philadelphia,

Company's

plant

for

$150,000.

MT. VERNON, IND. — The Mt. Vernon

Electric

Company

being

is

formed for the purpose of furnishing electricity for lighting Coseyville,
Cynthia and VVaynesburg. The company expects to establish an electric
light plant at Mt. Vernon.

PLYMOUTH, IND.— The
now contemplating

the

owners of the Plymouth electric light plant
C, D. Snoeof a day service.

installation

Dutrich-Murdock syndicate, which recently purchased the properly of the Northern Railway Company, announce
that a new power house will be built at once near South Bend,

ATLANTIC,

lA.

— The

day

for

outfit

citizens

considering the installation of
adding 50-hp altfrnating current

arc

and

service

motor load to the municipal
manager.

lighting

electric

John

plant.

Rapp

J.

a
to

—

MARENGO, I A. The Marengo Electric Light & Power Company is
contemplating adding a new engine and dynamo in its plant and reducing the frequency to 60 cycles.
V. T. Matthews is manager.
zens

lA.- The Clinton Gas Light & Coke Company in contemplating the installation of an additional Hoohp engine and generator;
Thumas
felfto boilers and condcnserpi, pumps, etc., and new gas apparatus.

Crawford

manager.

is

DAVENPORT, lA.^Thc

City Council has passed an ordinance grantCentral Union Telephone Company a new 35 year franchise.
ordinance provides that the company shall place itH wires iindrr-

ground

the

in

limits

fire

DUNCOMBE, lA.— .M.
in

Spring

the

vole

of the city.
L. Ilarkins, City Clerk, writes that ihr citiztn«.

on

bonds for the conitrucHon

issuing

nf

an

FAkRAGUT,

lA

E.

-

talk "f voting for an

F<lRT DODGE,

I

E.

Odell, Cily Clerk, writes that ihcrc

cleclrtc

A.— By

light

plant at the

special

a

iK'cn

and the Fort Dodge Light
arranged whereby the Council will

cancelling of

tlic

fir

franchise

the

of

coming

agreement

the Cily Council

company

scnnr

i»

election.

entered

del ween

into

Power Cnmpuny,

service.

n

iruce

in

this

toward

action
city

for

the

The

t>4.'OT

electricity

DODC'iK, lA.— It is rcporteil thai the Fort Dodge, Drs Mainr«
rii
Railway Company will ftpjily tn the CHy Cmincll for pernii«»i"n to fiirnmh rlrclricity for lighting and |K»wer in I'ort Dodge.
'MiK follows the revoking of ihr enclusive franchise.
S'.iiihra'tf

bring

president.

citi-

bonds for the construction

of

plant.

light

—

lA. C. O. O'Leary. chief engineer of the municipal elecwrites that the installation of a 400-hp engine and a
generator of 300-kw capacity is being considered for the municipal elecThe City Council recently decided to expend about
tric light plant.
plant,

light

$15,000 in

new equipment

for the plant,

—

lA. An election will be held on March
bonds for water works and an electric light plant.

on

to vote

5

issuing-

—

SIOUX CITY, lA. E. J. Stason, secretary of the Municipal League,
has requested the City Council to consider the erection of a municipal
lighting plant.

—

l.\.
The Sioux City Gas & Electric Company is conimprovements to its electric plant, which will cost about
$100,000, and will also place its wires underground in the fire limits
of the city, which will involve an expenditure of $100,000.

templating

—

TAMA.

I A.
W. E. Fowler is chairman Lighting Committee, which,
have charge of constructing the electric light plant, for which the
citizens on Feb. 4 voted to issue $10,000 in bonds.
11. J. l-'erguson is

City Clerk.

HERRINGTON, K.\N.— The
light plant

and

also

Council has taken over the electric
llerringtun Light. Power &

City

the water plant of the

Water Company.

HOLTON, KAN. — Sealed
March

the City Clerk, until

ment and

installing

a

proposals

combined

rcc:ivcd

will be
furnishing

for

5.

electric

light

at

the

office

of

material,

equip-

and water works

plant,

all

labor,

Plans and specifications
with distributing system, for the city of Holton.
are on file at the office of the City Clerk and also at the office of the

W.

consulting engineers, the

K. Palmer Company, Kansas City, Mo.

CUMBERLAND FALLS, KY.— A

syndicate composed of William F.
Cox. of New York, N. Y.; S. S. Wetmore, of Philadelphia, Pa.; S. L.
Merchant, of Boston, Mass., and others, are contemplating the construction of a hydro-electric plant on the Cumberland River at Cumberland
l*"alls, in Kentucky, about 25 miles from Williamsburg, at a cost of about
Arthur Gieslcr. electrical engineer, jq Uroadway. New York,
$3*500,000.
N. Y., has been engaged to prepare plans for thj plant.
The first installation of the plant will be not less than 20000 hp.
It is expected
to have the plant in o|)cration within 18 months, and the equipment of

power station will include four
with a capacity of 5,000 hp each.
the

an

electric

light

HENDERSON,
on Feb.

No

Judge

City

generators

City Railway was sold at auction
of the Henderson County

W. Henson,

J.

bids for less than $80,000

HENDERSON, KY. — C. W.
the

and

turbines

has applied to the City Council for

KY. — The Henderson

amount being two-thirds

that

five

franchise.

18 by order of

Circuit Court.
sale,

or

Council on

Feb.

5

ns

would be considered

McCormick, of
a

in

the

of the appraised value.
this city,

representative

appeared bcfoie

of outside

capital

and

H. W.
$75,000 cash.
Butgcy. of Cincinnati, Ohio, also appeared before the Council and offered
to lease the light plant for twenty years and pay annually to the city
Both propositions were referred to a
10 per cent of the net earnings.

offered

to

buy the nninicipal lighting plant

for

committee.

HOPKINS\ILLF, KY.--Thc

stockholders

of

the

(

nnil.crland

Tele-

phone & Telcgra])li Company have authorized an increase in capital stock
from $20,000,000 to $30,000,000, to meet the demands of the growth of
business and to acc|uirc new properties.

lA.- The
with

duplicated

J. Lamptun. a local traction piuniotcr. anKentucky Traction Railroad Company will be
formally incorpoiotcd March i, ond that as soon after as the weather
wilt permit Ihe building of the line from Klijiibelhtown to West Point
The line will extend a dtHlanrr of j;^^ mile> and will
will commence.
cupil.il Mock of
Tlir company will lie orguni/rd with
cost $300,000.
$f)o,ooa.
Mr. Lampluti aUti stnlet* that the Hnr will he exttiulrd from
Klizabethtown lo Bowling Green.

nounces

thai

ihc

Central

service

FORT

GUTTENBEKG.

in

:)

defer

rendered hy the cotppany and ihr
(act that the con«unieri have been paying the highest rate in the Slate
caused the Cnuntiil to lake steps lu revoke ihr franchise.

and gas

.,ow

Strike, City Clerk, writes that the

B.

$18,000

issue

LOUISVILLE, KV.— G.

cicclric light plant.

£

lA.— F,

to

5

NEWT'ON,

tric

ing to the

has

voted Feb.

water works and an electric

is

CLINTON,

will

E.

that the

FULTON. KY.— W. W. Meadows
BEND, IND.— The

S<^)UTH

The

— Otto

nrowneli, manager of the Lake City Eleccompany expects soon to install a 35-kw,
220-voIt, direct-current generator and a so-hp engine in its plant.

berger.

75-kw

CITY, lA.

Company, writes

will

Washington and Metamora.

to

lines

SPRINGFIELD, ILL.— The
way Company has increased its

arc

LAKE

tric

SIOUX CITY,

City.

tending

CITV, lA. The Iowa City, Kalona & Washington Electric InCompany is planning to construct an electric railway to

PELLA,

to $25,000.

physboro have granted the Southern Illinois Transit Company franchises
to construct and operate an electric railway for a period of 30 years.
The company proposes to build an electric line from Murphysboro to

Johnson

—

IOWA

NEW HAMPTON,

Creighton, manager of the municipal electric
light plant, writes that a meter system will probably be installed and
that 50 arc lamps or 100 series incandescent lamps will be added to the
street lighting system, and that the installation of a 300-hp engine and a
125-kw alternator is contemplated this coming summer.
A cold storage
ILL.^

8.

terurban Railway

an electric light plant.

stall

XLIX, No.

Washington and Muscatine.

for $47,146.

station,

light

electric

EAST

ILL.

Company has secured

eral Electric

Vol.

plnnl

W-

nf
-i

ihe

Home

Klectrtc

......,.-..

/

Conipany

G

ll<....

i,

la

LOUISVH-LE, KY.- Lewis S. Slrcng is prepariiig pliinn loi ihr pro
The i«!;uii will
pnied power plant for Ihe Kentucky Electric Company.
have a capacity of .i.onn kw.
SPKlNCil'lKI.D. KV.— The Springfield Water * Elecliic Liwlit Ciinpany is now placing In its plant a direelcurrcm, three- wire generator
made by Jomr« ClnrU, Jr., & Company, of I^ul^villc, and a Skinner
rnginr,
II. B. McElrny Is manager.

BRUNSWICK. ME.

i«

of

A

headed by Charles Sumner Cook,
water privilege and property of the An

syndicate

Portland, has purchased the

February

Company

droscoggin Pulp

power plant
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MIDLAND, MD.— The
corporated by William

The company

others.

and intends

this place

in

an electric

erect

to

the spring.

in

B.
is

Midland Electric Light Company has been inPhillips, A. A. Davis, Edward R. Grant and
capitalized at $5,000.
Arrangements have been

with the Consolidated Coal Company to supply electricity for
operating the system, which will have a capacity of 2,500 lamps.
The
Consolidated Coal Company will install a large dynamo in its Ocean
mine power house for this purpose.

— The

Lee Electric Light Company is preparing to increase the capacity of its plant and has placed an order for a 250-hp
engine and dynamo, which will be placed in the steam plant in this place.

ADAMS, MASS. A petition has been presented in the State
Legislature signed by Sanborn O. Tenney, of Williamstown, and others
for an act to authorize the Deerfield River Power Company, a Vermont
corporation, to build dams and other structures in this state.
Saxon
Bowen, of Readsboro, Vt., is one of the men interested in the scheme,
which includes the damming of the Deerfield Ri\'er for the purpose of
furnishing water power. It is understood that Mr. Bowen is one of those
interested in the original proposition to dam the Deerfield River, seven
miles up the river from Hoosac Tunnel station and transmit electrical
power over the mountain to this city.

PALMER, MASS.— The Central Massachusetts Electric Light Company has passsd into the hands of the New York, New Haven & Hartford Railroad Company.
A controlling interest has been purchased by
the New England Security & Investment Company, of Boston.
SALISBURY, MASS.— The
Company

& Amesbury

Haverhill

Railway

Street

planning to erect a sub-station on Ring's Island, and has
applied to the Selectmen of Salisbury for permission to erect poles and
string wires through the town for its transmission lines.
The company
contemplate an expenditure of $30,000 in improvements and changes to
its system in this place.
is

SPRINGFIELD, MASS.— The Springfieid Street Railway Company is
contemplating increasing the capacity of its plant and will probably add
at least one generator of 2,0
kw capacity to its plant in the near
future. Henry C. Page is manager of the company.

w

WESTFIELD, MASS. — The demand

for electricity for power purposes
expected that before another year the municipal
electric and power plant will be on a paying basis.
Two motors, one
of lo-hp and the other of 5-hp, are to be installed at H. M. Vandeusen whip
works.
Beckwith Brothers & Company expect to operate their new facis

increasing and

is

it

tory by electricity.

improvements will be made to the muand water works plant, which will include the installation of a 2S0-kw dynamo. 1,000-gallon pump and a turbine of 600
hp.
Q. Stephany is superintenaent.
electric

light

—

ALPENA, MICH. The Alpena Electric Light Company is building a
modern station and will abandon the use of 125 cycles entirely. The
company will use the three-phase system. William E. Hazell is manager.

ESCANABA, MICH. — The

City Council has decided to engage an expert
engineer to investigate ti.e condition of the electric plant and
report on the necessary improvements.
electrical

GRAND RAPIDS, MICH.— The
applied to the

Common

Grand Rapids

Council for

Company has

Electric

franchise asking for the right of

a

way

for tracks through the city, which is to be a part of
interurban system.
It is to begin at Alpena and run to
thence to the state of Ohio.
J. W. Boynton is president,

projected

its

Camden and

Hubbardston Electric Light & Power
considering putting a small dynamo in its plant to operate
the arc lamps.
There are eight direct-current, 240- volt enclosed arc
lamps.
The company would consider the purchase of a second-hand machine if it were in good condition.
Henry Stocum is manager.
is

MANISTEE, MICH.— The Manistee Gas & Electric Company
planning several miles of extension to its lines this summer. Frank
Huntoon is manager.

MENOMINEE, MICH. — William
in

the construction of a

dam

at

MT. CLEMENS, MICH.— The

Holnu-s. of

Grand Rapids

is

interested

for electrical purposes.

ager,

tht-

and

Hostger,

C.

J.

superintendent.

OWOSSO, MICH. — Negotiations

for

Corunna Electric Company's plant by
Owosso ,& Saginaw interurban line arc

BOVEY,

MIXN.^'I'hL* village of
erection of an electric light plant.

CKOOKSTON. MIXN.^Edtt.
Water Works,
dam,

bill

lage

the

the
in

purchase

the

of

Council

progress.

Bovey has called

Peterson,

treasurer
that

bids

for

of

the

W.

J.

has

(James

will be received

O'Hnra,

president)

Owosso &

recently incorporated Lansing,

Power & Light Company, writes

DAWSON. MINN. — Bids

light

until

for

March

$28,000

in

11

for

the

Crookston
Rickey,
j)lant

of

and

by the Vil-

bonds

to

be

Duluth

street

high-pressure boilers have recently been
the municipal electric light plant and specifications are now

in

being made for a i5o-kw direct-connected unit, three-phase, alternating
current, with switchboard and all modern instruments, series alternatingcurrent arc lamps, condenser and also a 35-kw belted generator same
type as above.
E. Simmons is superintendent.

PARKSTON, MINN.— William
by the Council

tem

to

establish

Moeller has been granted a franchise
and operate a gas and electric lighting sys-

in this place.

HATTIESBURG, MISS.— Bids

will be received until March 6 by the
Hattiesburg Traction Company, of which h. A. Camp is president, for
furnishing material and constructing an electric railway.
Edward J. O.

Bierne, Atlanta,

Ga.,

the engineer.

is

ELDORADO SPRINGS. MO.— The
pany

will

current

install a boiler in its plant

dynamo and

engine.

F.

W.

Eldorado Springs Electric Comand possibly change the alternatingHiatt is manager.

KANSAS
Ice

CITY, MO.— William F. Lyons, president of the Central
Company, has appaed to the City Council for a thirty-year franchise

for

an

electric

ST. LOUIS,

light,

heat and power plant.

MO. — Herbert

A. Vreoman has applied to the City Coun50-year franchise to furnish electricity for lighting the streets
of the city and to the public in general.
The construction of the plant
is to be done under the supervision of the Board of Public
Improvements
cil

for a

and the Street Commissioner, and at the end of twenty years the
to have the privilege of purchasing the plant.

city

is

MISSOULA. MONT.— C.
movement

to build

an

A.

Jakways, of Ovanda,
Great Falls.

is

promoting

a

electric railway to

W

—

BLAIR, NEB.^ E.
Capps. manager of the Blair electric light plant,
writes that the plant will soon be changed to 60-cycles, three-phase system if a contract can be made with the mill for power.

FRIEND. NEB.— A. H. .Frantz, city clerk, writes that the citizens
voted Feb. 8 to issue $8,000 in bonds for the construction of an electric
light piant.

ORD, NEB.— F.
formed here,
not

to

yet received

A. P. Jensen and C. E. Detweiler are among
Electric Light & Power Company, recently
construct an electric light plant.
This company has
J.

Bell,

Ord

There

franchise.

a

is

another plant already in opera-

tion here.

TECUMSEH, NEB.— The

City_ Council has called a special election
held on March 5 for the purpose of voting on the proposition of
issuing $12,750 in bonds for the purpose of establishing a municipal electric lighting plant.

to be

—

\ ORK. NEB.
The York Gas & tlectric Company is contemplating
adding 250 hp to its plant during the coming season and changing the
system from direct to alternating current. G. W. Shreck is manager.

MANCHESTER, N. H.— The Derry & Goff Falls Electric Railway
Company has been granted the right of incorporation by the State Supreme Court. The new road will be about eight miles long. The incorAnnis and James Cavanaugh. of Manchester.

porators are Roswell

N.

J.

— The

Council on Feb. 8 authorized the special light-

Alderman McGo\.'an is chairman, to employ an
prepare plans and specifications and supervise the

ing committee, of which

expert to
preliminary work in connection with the construction of an independent
electrical

lighting plant

for the

new

city hall.

SECAUCUS,

N. J.— Bids will be received until Feb. 25 by the Board
of Chosen Freeholders, at Jersey City, for constructing and installing an
electric lighting system in the ntw county almshouse at the County Farm.
Sccaucus.
Walter O'Mara is clerk of board.

LAS VEGAS.

X.

trict

will

—

M.

It

is

promised the

people of Mogollon and
power project planned for the disoperation by the end of the year.
Fur-

that the electric

be constructed and in

ther details indicate that

the elective plant will furnish i.ooo hp when
completed.
Eastern capitalists are said to be behind the scheme, and
propose to expend $200,000 on the plant and transmission line.

.\LBAXY,

— The

Economic Power & Construction Company, of
$250,000 mortgage in the County Clerk's office, and
it
is stated, intends to construct plants in Buffalo. Rochester, Syracuse.
Utica. Schc'ncctady, Troy, Albany, Yonkcrs and New York City.
.Mbany, has

prepared plans and estimates for a power
the company is not yet ready to let contract.

Minneapolis,

electric

M.AkSHALL. MINN.— Two
installed

Cooney mining camps

Edison Company on Feb. 6

Clair

St.

Menominee,

is

J.

management of the Mt. Clemens Electric Company. The
business will be continued under tfi"e old name at present.
The officers of the Mt. Clemens Electric Company are Hoyt Port, president;
.\lex. Dow. vice-president; Alex. Jacobi. secretary; E. F. Phillips, man-

assumed

waterworks and an

Commercial Oub is taking
car line to Proctor, and has appointed a committee, consisting of W. B. Getchell, J. B. Flack and William Langslow. to confer with a committee from the Proctor Council.

XEW.\RK,

HUEBARDSTON. MICH.— The

Conii)any

West

toward securing a

steps

the incorporators of the

CRYSTAL, MICH. — Extensive

nicipal

purpose of establishing

the

DULUTH, MINN.— The

active

—

NORTH

for

plant.

made

LEE, MASS.

issued

405

N. Y.

filed

a

BROOKLYN. N. Y.— Bids will be received until Feb. 25 by C. B. T.
Snyder, supcrintendtnt school buildings, New York City, for installing
electric equipment in new pchool 50. Borough of Brooklyn; also in new
school 68, Evergreen, Borough of Quctns.
CANISTKO,

X. Y.

—

reported that the directors of the Steuben
consideration an issue of $500,000 in
bonds for the purpose of building the road.

Traction

It

is

Company have under

DUNKIRK. N. Y.— It is r.-portcd (hat the Chautauqua Traction Company, or parties connected with this company, including A. N, Broadhead.

ELECTRICAL WORLD.

4o6

are interested in the construction of an electric railway from Jamestown to Dunkirk. It is understood that the new line will be about 25

MAXGNUM,
BAKER

—

N. Y. The Business Men's Association of this place has appointed a committee to take charge and push the scheme of constructing
the Lyons and Sodus electric railway.

—

MEDINA, N. Y. The Board of Trustees have
contract to the A. L. Swett Electric Light & Power

awarded a

Company

five-year

the streets of the town.

NEW

YORK, N. Y.— C. F. Hoppe, chief architect of the New York
Edison Company, has completed plans for a 4-story brick power house
to be erected next spring at 259 West 123rd street.

NIAGARA FALLS,
to the

the

N. Y.

the

citj-

right

to

—

.\

resolution

amendment

Legislature for an

adopted to apply

has been

to the city charter so as to

give

acquire a plant for municipal electric lighting.
gives the city the right to acquire the plant of

The amendment also
any company by condemnation proceedings.

ROSLYN,

—The

Mineola, Roslyn

SOUTH WAVERLY,
Company has made
place poles and

application

Y.—The

N.

application to the

string wires

the

to

Waverly Electric Light & Power
Borough Council for a franchise to

for the

transmission of electricity

this

in

C.

—The

Company has been

Asheville Rapid Transit

granted a franchise by the Board of Aldermen for the construction of
an electric railway to Overlook Park. It is expected that the line will
ultimately be extended to Weaverville, about eight miles from the city.

—

STATESVILLE,
electric

N. C.
equipment in their

J.

C.

& Son are preparing to install
Four motors and other electrical ma.

cbincry will be purchased.

WAYNESVILLE,
and improvement

the

stalled,

Power Company which
Two new dynamos will be

Electric

will

give

the

will
in-

plant a capacity

of 2,000 hp. The increase in the capacity of the plant is made for the
purpose of supplying 1,500 hp to the pulp mill of the Champion Fibre
Company, at Canton.

—

WILMINGTON, N. C. Application has been made to the General Assemly by N. K. H. Gouvcnoucr, E. W. Van W. Lucas and others to
incorporate the Tidewater Powfr Company, of Wilmington, with a capiThe new company will transmit electricity for
from the Rockingham Power Company's plant
in Richmond County. Hugh McRae & Company, bankers and promoters,
of this city, are at the head of the Tidewater Power Company.
stock

tal

light

OREGON

ORE.—Ward P. Webter has filed notice of approminers' inches of water from the south fork of the
Clackamas River to be used for development of mines and the furnishing of electricity for power and light and other purposes. Three
reservoirs will be built.

of

$750,000.

and power to

CITY,

of 30,000

priation

ROSEBURG, ORE.-^The Roseburg water and light systems, owned by
A. Welch, have been purchased by a corporation headed by J. L. Kendall and brother, of Pittsburg. Fa.
The new management will make extensive improvements.

LEWISTOWN, PA.— The

Borough Council on Feb.
granted a franLewistown & Reedsvilie Electric Railroad Company for the
of way over certain streets in this borough for a period of 75

this city

—

,;

chise to the
years.

^

MT. AIRY, PA. — Watson &
tion

for a

Iluckel have invited estimates for the erec-

power plant for the Lutheran Theological Seminary

NEW
Railroad

BERLIN, PA.— The

of the New Berlin & Winfield
extend their road to Centreville,
extend the line to Huntingdon. I. J. Moyer is general manager.
directors

Company have decided

NEWTOWN,

PA.

—The entire

to

property of the

Railway Company was sold recently

Newtown

trustee's sale to

at

Electric Street

John

J.

—

PHILADELPHIA,

PA. .Application has been made to the City Counby the Auto Transit Company for permission to operate electric omnibus lines.
The company proposes to install a service June 1 on North
Broad Street. The company has a capital stock of $1,000,000. Charles

cil

Berg, president of the Imperial Electric Motor Company, is interested
the project.
Options on real estate near Broad and Brown streets
have been obtained by the company, where it is planned to erect a large
power house to charge the storage batteries of the coaches.

in

PITCAIRN, PA.

—The

Borough Council

is

now contemplating

CINCINNATI, OHIO.— The Cincinnati & Suburban Bell Telephone
Company has been granted permission to build conduits for its wires

SCRANTON, PA.— C. R. Acker, Director of Public Works,
paring plans and estimates for a municipal lighting plant.
STEELTON, PA.— The

on several of the county roadi.

COLUMBUS, OHIO.— An
Union

Western

The

Street.

%vhich

all

Telegraph

intention

wires

is

may be

ordinance has been passed permitting the
to lay conduits in West Broad
to mtkc arrangements with the company by

Company

laid

in

GERMANTOWN, OHIO. —The
Company has

increased

HUKON, OHIO. —The
tric

Independent Telephone
from $10,000 to $20,000.

Gcrmantown

capital stock

its

is

planninu

the

erection

an

of

elec-

Mansfield

& Wooiler Interurban

Kailroad

has increited its capital slock from $.10,000 to $2,000,000, and
haa alto decided to tttue $1,000,000 in bonds the proceeds to be used
Samuel Kclsejr is president.
for construction of the new line.

Company

—

MILI'OHU, OHIO. The question of granting
LoveUnd Light & Power Company "for furnishing
in| and power

i«

the Lovrland Light
a 25. year franchise

PAINE.SVII.LE.
for rebuilding the

being considered by the Council.
ft

Power Company declines

it

granted.

franchise

a

eleclricily
II.

to offer

C.

to

Hubbell,

any Irrms

Ihc

light.

for

of

unl<'»«

OHIO.— The

City Council It having plant prepared
municipal electric lighl plant. II. V. Cumlngt it city

rtiglnerr.

RAVENNA, OHIO.— General

Superintendent J. R. Curtit,
Mahoning Valley Electric Company, it

of

the

making
Cleveland, Alliance &
ullmaiei on the work of electrifying Ihe old line of the Ilallimore It
f)hio, recently purchased, and building a thoti terlinn to cinnrct with
(he

Akron

line.

HAVEN.VA.
<

OinO— An

appropriation hat liern made by the Porlagc
a new twilchhonrd, ententlont and camultiple «» iirhboatd. »iih a cnpaeily of .t,(ioo tub-

minly Telephone Company for

blet In this place.

A

bribers, will be Installed.

Pennsylvania Steel Company has entered into

about one-third of the electricity used in the Steel company's various
Electricity for operating the Steclton plant will
be furnished through the ITcat & Power Company, which maintains a
is

plants and departments.
for

the

York Haven

BURRILLVILLE,

tricity

plant.

— An

by Senator
Norlhern Power Colnselling gas and elecin the towns of Burand Gloucester. The incorporators are Francis Fagan, of BurCharles Potter, of Gloucester, and Charles M. Whittaker. The

act has been
Fagan, of Burrillvillc. incorporating the
for the purpose of manufncturing and
for power, heating and lighting purposes

Francis

rillville

MANSHELD, OHIO.—The

pre-

is

York Haven Water & Power Company for a supply
of electricity generated at Ihc York Haven power plant, which will go
At the
into effect as soon as the necessary appliances can be installed.
outset the York Haven plant will furnish about 1.500 horsepower, which

Iiaily

Council

light plant here.

H.

P.

a contract with the

sub-station

conduit.

this

the ad-

consisting of a 8s-hp Westinghouse gas
alternating-current Westinghouse generator.

dition of a direct connected set

engine and a 50 or 6okw,
If this is authorized and installed a day service will be given.
Lichtenfcls is manager.

Edison Electric Light Company will make
application to the Stale Board of Public Works for permission to erect
poles on the banks of the Miami & Eric canal to Sharon road, leading
to Glendale, a distance of about ten miles.

Speece.

of Philadelphia, for $100,000.

BLUFFTON, OHIO. The citizens are contemplating changing the
cystem of the municipal electric lighting plant from direct to alternating
William Plattner is manager.
current and installing new equipment.

COLU.MBUS, OHIO.— The

this

in

place.

has commenced on the enlargement

an expenditure of $40,000.
which with the one now in use

involve

proposed

is

has yet been

that the

plant, states

and may

—

Work
Haywood

N. C.

of

it

H. Farrar, superintendent of the city electric
plant is out of date and practically useless.
.According to his statement the plant is worth about $10,000, and that
it would require an expenditure of $15,000 to make it serviceable, while
a new plant would cost about $20,000.
The majority of the Council
favor the employment of an electrical expert to make a thorough examination of the plant and report on the same.

Steele

plant.

City .\uditor writes that
but nothing definite

plant,

light

MEDFORD, ORE. — F.

right

place.

,\SHEV'ILLE, N.

electric

&

Port Washington Traction
Board of Supervisors of
Nassau County for a franchise to construct and operate a street railway
in the towns of North Hempstead.

N. Y.

Company has made another

8.

an election held here Feb. 5 the proposition
was defeated by a vote of 43 to 143.

ORE.—The

CITY,

construct an
done.
to

light

for lighting

— At

XLIX. No.

to purchase the electric light plant

miles long.

LYONS,

OKL.A.

Vol.

rillvillei

capital stock of the

PROVIDENCE,

R.

I.

company

is

fixed nt

introduced

$250,000.

I.— The Scituale Light & Power Company hit
applied to the General Assembly for a charter for the purpose of manufacturing and distributing electricity for lighting and power in Scitunte,
The capital stock of the company
Foster, Glocestcr and Burrillville,
it $250,000, and Ihc principal office is to be in Providence with subsidiary
The ineorporntors are Albert N. Luther, of
officet In tl.e above towns.
Scituale; William E. Jotlin, Edwin A. Smith and William H. Joilin.
BARNWELL, S.
G. R. Todd, of this place is making arrangeR.

C—

menlt

for

the coiittrucllon of on clrclric

light

plant

with a c;ipacity of

150 hp, and tn tupply about 1,500 lamps, including arc lamps.
reported thai bids have been received on part of ihe equipment
machinery, which ore now under contideralion.

It

it

and

CHARLESTON, S. C- Hids will he received until Mor. 30 by H. H.
Koutteau, chief bureau yards and doekt, navy dcporlmrni, Washington,
I). C, for furniihlng 7 electric copttont ond occestorlet for the dry dock
No. I, Chorlrtton, at per tpeclficotion No. 1527.

ROCK HILL,

S.

C— Al

o

recent

mrrling of the City Council the

franchite of Ihe Rock Hill Water, I.i-hl & Power
forfeited ond the cily intliluled proceedings to

Company wot
sell

the

declored

franchise

on

February

ELECTRICAL WORLD

1907.

23.

iFeb. 15.
The city and company have been endeavoring to effect a com*
Tpromise for which a special meeting of the Council was held Feb. ir,
when a committee consisting of J. M. Cherry, J. B. Johnson and J. F.
Reid was appointed to take up the matter and report to the Council for

CLARKSBURG, W. VA.—The
quarters in
$20,000.
its

S.

now being

is

D.

— The

—

proposition

CHATTAXOOGA, TEXN.— The
-decided to withdraw

its

east of the city limits,

D.

Duncan

J.

an

establish

electric

light

plant

Chattanooga

Railways Company has

application for a franchise on Rossville Avenue,
for its proposed new line to Chickamauga Park,

Most of the route from the
right of way.

to

by the Business Men's Association.

agitated

city
is

limits to

Rossville will be

ARCADIA, WIS. — The Western

on private

general manager.

filed

Brasfield

&

Brasfield,

of Dresden,

electricit>'

for lighting,

and

if

the

demand

for electricity

FOND DU

have

D£XIS0N, TEX.

Valley

GREEN RIVER, UTAH.— The
Merrit

& Cook

franchise to the

City Council has granted a franchise

ifor

is

contemplating the

power plant having 3,000 hp capacity on Beaver River,
the purpose of furnishing electricity in Newhouse.
meeting of the

RICHMOND, VA. —An amendment

has been granted to the charter
Telephone & Telegraph Company of Virginia, incapital stock from $3,000,000 to $6,000,000.

of the Southern
creasing

its

Bell

ROANOKE. VA.—The

Roanoke

Railway

GALT, ONT.

Common

Council held Feb.
a resolution was approved looking to a ten-year contract with the
:7,
Lynchburg Traction & Light Company at i4j'2 cents per lamp per night
without right to purchase the system. This kills finally the effort for a
municipal plant.
a

&

Electric

Company

an-

viounced on

Feb. 14 that it will begin at once the construction of a
new power plant to cost $225,000 on the site purchased recently from
the Norfolk & Western Railway Company.
It is the intention of the
company to have the plant in full operation by midsummer. The plant

line

— R.

Gordon, manager of the municipal

electric

the capacity of the plant will be increased.

civic

board of control has asked the Provin-

—

of a

LYNCHBURG, VA.—At

Fox River

the

BROCKVILLE, ONT. The Hannawa Falls Power Company has proposed that the towns of Brockville and Prescott combine and see what
minimum amount of power the two towns could use. They will then
submit a proposition to furnish power on this side of the river and
The water which is dammed at Hannawa
place it before the people.
Falls is taken from the Rauquet River plant and is sufficient to develop 6,000 hp.

.3ged the canal to
j>utting the plant entirely out of commission.

Power Company

a

Government to take no steps towards the establishment of a government-owned telephone system in this city until after April, 1908. Address Magnus Peterson, secretary, Board of Control.

City Council has passed an ordinance granting

Telluride

of

construct

cial

landslide at

PROVO, UTAH.—The

plant, writes that

WINNIPEG, MAN. — The

from the depot

Hobble Creek Canyon, Feb. 4, damthe extent of $3,000, and the power plant about $4,000,

•erection

promoter

MAN.—

Ogden Rapid Transit Company.

PROVO, UTAH.—A

proposes to

PORTAGE LA PRAIRIE,
A bill has been presented to parliament to incorporate Port la Prairie as a city. The town also asks
for power to expropriate the electric light plant of the Central Electric
Light Company, which furnishes electricity for lighting and power for
the city.
The clause provides that in case the company is not willing
to abide by the decision of the arbitrators the city may erect a plant
of its own.

for lighting in the city.

OGDEN, UTAH. —The

Boehnke,

C.

which

railway,

REV'E^LSTOKE, CAN.
light

to the darn, a distance of about seven miles; also for furnishing electricity

-a

electric

—

is

to construct an electric street car line

railway

CALGARY, CAN. The Council has decided upon a municipal street
railway system and will build 12 miles of track. Address Mayor Cameron.

contemplating the purchase of
the electric light plant on the river opposite the water works for $50,000.
This will give the city the riparian rights of the falls of Guadalupe on
both sides of the river.

to

construct an electric

land.

•City Council for a franchise for a telephone e^ichange.

City Council

to

city.

from this
Manitowoc, state^ that work will commence on the road in the
spring, and that the company is now securing estimates for the machinery and engines for the power house, which will be built in Oeve-

TEX.—J. M.* Carroll

—The

Bundy and W. H. Frawley, of Eau

T.

a proposition

city to

and associates are organizing a company with a capital stock of $150,000 for the purpose of developing the Hot Mineral Spring water of this city. They will erect a
hotel, power house, swimming pool, etc., and will also apply to the

SEGUIN, TEX.

in

interested

SHEBOYGAN, WIS.—O.

to

—The

CITY,

are

MILWAUKEE, WIS.— The Plankinton Light, Heat & Power Company
has petitioned for a franchise in this city to construct tunnels for heating and lighting purposes in the downtown district of the west side.

Denison Light & Power Company is considering improvements to its gas and electric plant that will involve an expenditure of $50,000.
It is proposed to sell the three 133-cycle belted
dynamos now in use, and to replace these units with three direct-connected 6o-cycIe machines, with a capacity of 750 kw.

HUBBARD

this

to

Ice,

pany has filed an amendment to its
of the company from $300,000 to $500,000. The company proposes
broaden and expand the scope of its business.

Wisconsin Telephone Company has
increasing its capital stock from

LAC, WIS.—The Wisconsin Telephone Company is planits exchange in North Fond du Lac.

GILMANTOWN, WIS.— C.
Claire,

is sufficient

Light & Refrigerating Comcharter increasing the capitalization

Beaumont

charter

ning extensive improvements to

.

BEAUMONT, TEX.—The

its

—

the owners will probably install a plant to meet the needs of the entire

town.

to

BELOIT, WIS. The directors of the Beloit Traction Company have
decided to issue bonds for the construction of a railway.
For further
information address Goodwin Block.

purchased machinery for the installation of an electric light plant. The
plant will be a small one to begin with, supplying five business houses
with

amendment

an

$65,000 to $75,000.

CHATTANOOGA. TENX.— Franchises have been granted to S. W.
Divine and associates by both the city and county for the TennesseeGeorgia Interurban Electric Railway, which is to be built from this city
through north Georgia to Spring Place. The company has applied for a
charter, with a capital stock of $100,000.
DRESDEN, TENN.— Messrs.

Bell Telephone Company will enlarge
and make other improvements at a cost of

place

this

ELKINS, W. VA. Two applications for street railway franchises have
been made to the City Council of Elkins.
The Leadville Power Company recently asked for a franchise, promising to construct a line within
three years.
Recently the Elkins Electric Railway Company has filed an
application for a franchise, with it as evidence of good faith, filed a
certified check for $5,000, agreeing that if a franchise is granted that
the company will begin construction within the next 90 days.

^ts final action.

EMERY,

407

—The

»

McGregor, Gourley

plant by electricity and has ordered

its

Co.

is

preparing to

operate

14 Westinghouse motors, aggre-

gating 355 hp, from the Canadian Westinghouse Co.
•

—

HAMILTON, ONT. The Dominion Power & Transmission Company
with an authorized capital stock of $25,000,000 has absorbed the Hamilton Cataract Power, Light & Traction Company. The new company will
take over all of the Cataract enterprises with the exception of the Hamilton Street Railway.
The Cataract Company will remain in existence
as an operating company only.
The Dominion Company will have
direct control of the Terminal Station Company, and will have controlling interest in the H. G. & B. and Hamilton & Ancaster Railways.
It is the intention of the company to extend the Radial Railway to
Toronto, and to the Niagara frontier, and also to build lines west to
Windsor.

HAMILTON. ONT.—The

Board of Works on

have a capacity of 3,000 hp and will furnish electricity for operating the street car system, electric lighting and power purposes. In
addition to the abo\'c amount, the company will spend $18,000 this year

report of the subcommittee on lighting appointed to consider what policy

€or the improvement of

contract expires in

"will

its

street railway facilities.

MT. VERNON. WASH.— The Mt. Vernon Electric Light Company is
contemplating the installation of a complete new plant by Nov. 1.
W.
H. Franklin is maiutger.

NORTH YAKIMA. WASH.— The

Yakima Intcrx-allcy Traction Comonce for bids for material to equip the road,
^'hich will be built into the Moxce Valley and thence to Zillah, a distance of 24 miles. Another line will run to Wide Hollow, west of this
pany has decided

to call at

city.

—

POSSER, WASH. The Prosser Traction Company is arranging to
build it!( proposed road. Forty-five miles of line will be constructed.
Frederick Finn, of Prosser, is president of the company.!

Feb.

5

adopted

the

the city should pursue in the matter of lighting streets after the present
1909, which recommends that bids be asked for 500
arc lamps or their equivalent in Nernst or incandescent electric lamps,

for 1,000 incandescent gas lamps, in accordance with specificabe prepared by the city engineer. It further recommends that
the committee be continued in office to gather further facts as to the co5t
of installing and operating the municipal lighting plant.

and

also

tions to

NIAGARA FALLS, ONT.— The

Ontario Power Company has decided
power house on the Canadian side of
the river by extending it 160 ft. in length and adding space for Iwo
W. N Ryerson is superintendent.
additional units of 12,500 hp each.
to

enlarge

the

capacity

—

of

its

OTTAWA, ONT. At a special meeting of the directors of the St.
Lawrence Power Company, held Feb. 5, George G. Foster, K. C. was
elected president, in place of Mr. M. P. Davis, resigned, and Mr. Davis

"
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was elected managing director. Mr. Tester has acquired a large interest
in this company, with an option upon the whole of the stock, and this
means that he will control the available water power, lighting plant and
contracts owned by the St. Lawrence Power Company, and which power
is developed on the Cornwall Canal.
Mr. Foster confirmed the purchase
and also stated that he and his associate s would proceed to develop in
the early spring the balance of power available.

STEELTON, OXT. — The

Council

reported

is

to

be

considering

8.

Railway & Light Company, held Feb. 4, George P. Miller was elected
fill
the vacancy caused by the resignation of F. G. Bigelow.
Directors of the Milwaukee Light. Heat & Traction Company were elected as follows; John I. Beggs. Charles F. Pfister, George R. Sheldon.
George P. Miller was elected to fill the unexpired term of F. G. Bigelow,
trie

director to

resigned.

STURGEOX, WIS. — At
Company, held

the

a meeting of the Casco & Brussels Telephoie
following officers were elected for the com-

recently, the

W. P. McGrath. president; John Albrecht, vice-president;
Xemetz, secretary and treasurer. George J. Bottkol and Louis
Rubens and A. Gaulke, directors. Several extensions are to be made to its
year:

ing

question of constructing an electric light plant.

Joseph

STREET5VILLE, OXT.— Bids will be received until about Feb. 28 by
John E, Fielding, C. E., 15 Toronto Street, Toronto, Ont., for erecting
a concrete dam and power house for the town of Streetsville.

TOROXTO, OXT.— The

XLIX, No.

Vol.

lines in

the spring.

—

FREDERICTON.

X. B. A meeting ot the directors of the Xew
Telephone Company was held recently to appoint a successor
to Hon. A. G. Blair, deceased.
Dr. Stockton, M. P.. St. John, was
elected to the vacant presidency; W. T. Whitehead, vice-president, with

of the Toronto Electric Light
Company to the Legislature for leave to increase its capital stock from
?3,ooo,ooo to $4,000,000 will be opposed by the city. Provincial secretary
will be notified that the city has applied for expropriation of the company's plant and that the city wishes to be heard before any decision is
application

I^irunswick

Hazen and Charles

D.

J.

Fawcett,

SHERBROOOKE. QUE.— At

directors.

annual meeting of the Sherbrooke
I owtr.
Light & Heat Company the following were appointed directors:
Justice White, F. P. Bucb, M. Read, A. G. Lomas and C. W. Gate. At
subsequent meeting Justice White was elected president.

given on the company's application.
It is understood that the increase
in the stock is intended to pay for large improvements to be made in
the company's plant.

the

ii

Company

Elections,

—

MACOX.

THE DAGG BOILER EQUIPMENT COMPANY,

of Xew York.
has been incorporated, with a capital stock of $50,000, by B. C.
Xeff and others, for the purpose of constructing electric light and power

The Bibb Power Company has been organized by \V.
G.\.
Masscr, ^ohn T. Moore, M. Felton Hatcher and M. H. Massee, of
Walker, of Macon county, and W. A. Wimbish, of AtMacon John
The capital stock of th.* company is $100,000 to start and the
lanta.
The purpose of the comprivilege is asked to increas; it to $500,000.
pany is to develop the power of Ocmulgee River wherever it is possible
and generate ilectricity to furnish power for operating the Atlanta &
Macon, and the Macon & Albany electric intcrurban lines.
J.

X.

C

stockholders

of

the

Columbus

the

annual

meeting

phone Company, of Fcrnwood, the following

officers

Gault, pirtident; J. T. Martin, vicc-prtHidcnt
Ilolmcn. treasurer.

J,

of

;

W.

of
has been incorporated, with a capital stock of $7,500, for
The inthe purpose of manufacturing and dealing in electrical goods.
corporators are WTlliam L. Law ton and others.

THE MOHAWK ELECTRICAL COMPANY,

New

NASHVILLE, TEN N. — At
Company.

msuJng

the
hcl<f

the

the

year:

RICHMOND, VA.-At

ALARM

will

manager.
incorporated,

of

fotlnwinc
prriidcnt;

the

with a

mond

th%

I

J,

the annual meeting of the

-

T

1

^'

'

It

of

of Jersey

$500,000,

were

C

Brad-

—

r.

J.

M.

('arson, of Atlanta, trra^urt-r;
H,

The

Stoxtry. of Atlanla, audi
dirrctor* decided to make

Lommisilon for an amrndmrni lo its
"i
be allowed to lncreaa« lu capital atock from

/»oo.

•IILWAI^KEK, WIS.— At

the annual meeting of the

Milwaukee

Eire-

filed

articles

of

&

J., has been
Mantz, John

New

York. N. Y..

B.

N.

The

directors arc J. S.

and

Mauricf

with the

of

Secretary

Sulliv.in,

New

York,

of

State,

ar.- W. M. Smith, Richand Kli/abtth M. KiuR. of

directors

Bennett. Brooklyn, N.

E.

of

The

INDKX COMPANY,

incorporation

stock of $15,000.

cui>ital

Hill; J.

N.

Jtiinntca,

Y..

Y.

THE WATER SUPKRVLSOR COMPANY,

of New York. N. Y..
been incotpornted. with a capital fttock of $i(i.non. by Thomas J.
King, of Tompkinsville; Charles T. Weeks, of Jersey City, N. J.; and
ChnrlcK Currnn, Brooklyn. The purposes of the company in the- inspection
and supervision of supply of giis. writer, electricity, atcnm or power.
|ia>i

THE WATERBURY LIGHT
uf

&

EQUIPMENT COMPANY,

State

<Mi(>

filed

n certificate

nf

incorpnriilinn

I.

nl

Grclle.

J.

in

with. the

for' the

THE WALLACESMITH COMPANY,
•

uf Water-

Secretary
It
has
purpose of dealing in nictiiU and real estate.
cipital nf $100,000 and the incorporators arc ('liarlrs 11.. Clara .'\. nn<|

bury, Conn., has
n

slockhqUcrs of the

S.

City.

by

'

Nnshvillr

officers
J.

has

Y.,

York; A.

tor;

stock

THE TKLEPHONE TABLET
N.

1. Gentry, of Atlanta, vice-president; D,

api'''

capital

has been incorporated, with a capital of $10,000.
>urnnd. New York; John Boweii, New York,
Brooklyn.

incorporated,

.

a

THE SULLIVAN INSULATION COMPANY,

assistant secretary.

;

CJ-

with

Turner and H. O. Coughlan.

II.

Southern Hell Telephone Company of Virginia, held rrcently, the follow
ing officers were elected: Edward J. Hall, of ^(ew York, presidenl
W.

UutM

J.

;

Tele-

Percy Warner,
lord, viccpresidenl; H. C. Wallers, secretary and IreAnurer.
for

MacAno.

THE REIS CIRCUIT COMPANY,

meeting

annual
recently,

Rollins

Rowland Crosequip the plant for the mniuifaciurc of turbine engines.
kiy is president James C. IVcscott. vice-president; II. C. Potts, secretary, and William R. Taylor, treasurer.
Henry A. Prcscott is general

R. Scott, secretary;

E. J. Marshal).

has

Y..

of Gcrmantown. I'hilaiiclphia,
take over the plant of the Prcscott Turbine Engine Company,
and will spend several thousand dollars in purchasing new machinery to

Farmers' Telewere chosen: John

TOLEDO. OHIO.- At a meeting of the slockholdem of the
Telephone Company held recently, the following directors were elected:
James S. Bailry, Jr., M. V. Barbour, W. F. Kobison, Clarence Brown.
Jay K. Sccor, J. J. Manning, EuRcne Zimmerman. H. C. StJfel, A. H.
Bauer. T. II. Tracy. R. K. tiamblin, T. H, Walbridgr, D. (J. Shaw and

N.
II.

THE PRESCOTT MFG. COMPANY,

rcc.ni

Herman HaKcman,

of .\lbanv.
by K.

$i 0,000,

York,

Pa.,

the

Home

elected

of

I

A. \. UsKcman, treasurer;

Ltxht

stock

capital

of New York. N. Y., has
with a capital stock of $1,000.
The directors are:
J. Donoliue and \\ A. MacAno, 4 Roosevelt Street,

THE

r.ORAI.N'. OHIO.— At the annual meeting
the Bl.ick River
phone Company, held recently, officers were reelected as follows: E. M.
I'iercr, pre*ident; W. Honecker, vice-president; L. A. Fauver, secretary;

k

a

POLICE & FIRE
TKLEPITONE COMPANY, of
Rochester, N. Y., has filed articles of incorporation, with a capital stock
The directors are G. F. Roth, C. P. Chapin and Clarence
of $500,000.
W. McKay, of Rochester.

Citizens'

of

Railway

incorporated,

D.

J.

new switchboard.

for a

with

THE MUNICIPAL PATROL COMPANY,
been

meeting of the directors of the Kenton Telephone Company the following officer.s were elected: James L.
M'jore, president; W, A. Norton, vice-president; Chas, H. Shanafclt.
Specifications are now being made
secretary; Henry J. Miller. Ireaturcr.
a

111.,

been incorporated,
and others.

Maymc

KENTON. OHIO.— At

Y'ork.

THE GREEN ELECTRICAL MANUFACTURING COMPANY,

Chicago,

Telephone Company have chosen the following directors: Henry A.
I^nman, John Joyce, Jr., E. R. Sharp, l-'rank A. Davis, L. D. Hagcrty,
J. B. ilanna, H. M. Daugherty, Charles Oriswold and Frank L. Beam.

FRENKjNT. OHIO.— At

New

of

X. Y., has been incorporated, with a capital stock of $2,000, by James
Groman, C. F. Sweeney and Harold Taylor, of New York.

Y.— The

COLUMBUS, OHIO.— The

•

THE ELECTRIC AL^SSAGE VIBRATOR COMPANY,

Rochester Railway & Light Company held
Horace E. Andrews, of Qeveit» annual stockholders' meceting Jan. 17.
land, is the president, and A. L. Linn, jr., is the assistant secretary
and the general auditor. Walter N. Kernan of this city has been made
Mr. Linn is the assistant secretary and the
a director of the company.
general auditor of the Rochester Railway Company, the Rochester 5
Sodus Bay Company, the Rochester & Suburban and the Rochester &
Eastern Rapid Transit Company. Mr, Andrews is the president of the
four corporations which art under the control of the I'tica & Mohawk
Valley Railway Company.
N.

v.,

plants.

B.-MNBRIIKjE, N. Y.— At the annual meeting of the Baintridge Telephone Company held recently the following directors were elected foi
the ensuing year: Willard M. Hastings, John M. Cooper, Ralph W.
Kirby, Ralph Corbin, Benjamin Allen, Edward Davis and Charles Kirby.

ROCHESTER.

Industrial Companies.

jVefee;

F.

rlrriric.1l

New

York. N. Y., h«* been
J.

Walliicr.

The company

New
will

Nupplies,

niE WARKFN
AtiKiista,

of

with a capital stock of $10,000, by W.
Stanley and W, J. Smith, New York.

Me., has

ELECTRIC MANUFACTUIUNG OMPANY.' of
bem incorporated, with a cpitid ntoik of $175.1100,
(

mnnufnclure all kinds of rlrctrical machintry. The nflicrrs arc M. M.
Spinney, president; E. J. Pike, Ireasuier, and C. L. Andrews, clerk, all
of Augusta.
lo

February
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23,

recover damages for injuries received as a result of the tailing of a pole upon which he was working, the plaintiff alleged that he
ploye to

^eb^ Incorporations.

was "bruised and lacerated in and about his body, face, head, legs and
arms, and was thereby injured, sprained, strained, wrenched, and shocked
on his body, legs, head, arms. back, spinal column, spinal cord, hips, hip
joints,
and bruised, injured and lacerated in the bones, ligaments,
nerves, muscles and tendons thereof, breaking his left arm, and thereby
injuring his left arm and hand to such an extent as to cause it to become
permanently stiff and paralyzed and incurable, and useless to him for
any character of work, particularly that of a telephone lineman." Under
this allegation, it was held that the plaintiff might introduce evidence as
to a gash over the eyes and a blue snot on the hip. but that evidence

KEDLAXDS, CAL. — Articles

of incorporation have been filed for the
Yucaipe Electric Railway Company by C. S. Chesnut, presi-

Redlands &

dent; George H. Dunn, O. D. Collins, O. M. Miller and A. A. Moore.

The company

capitalized

is

at

The Home Gas Company is
power for operating the

$1,000,000.

interested in the road and will probably furnish
line.

SAX BERNARDINO. CAL.— The Union Home Telegraph & Telephone
Company, \\ith a capital stock of $10,000,000, has been incorporated by
John M. C. Marble, J. E. Fisbburn and Geo. Ellis, to build a telephone
line from San Diego to Los Angeles and Bakersfield; Los Angeles to
San Bernardino; Los Angeles to Santa Barbara, 1,500 miles in all.

SAN FRANCISCO, CAL. —Articles

have been

incorporation

of

& Power Company, with a capital
000, by Leo H. Susman, M. W. Pryor. Joseph Hafer,
McLean and Joseph C. Love.
for the Big Creek Light

CAL—The

SIERRA MADRE,
Company

W.

E.

has

been

Ferman,

M. Hawes and

F.

with

as to a dislocation of the knee

Telegraph
Texas, 98

Jr.,

a

capital

stock

Walter

— The

by

$50,000,

power in the counties of Clear Creek, Gilpin, Grand, Eagle, Routt and
Summit.
M.-\CON, GA. At the annual meeting of the stockholders of the
Macon Railway & Light Company, held recently, new officers and a

—

RIGHT OF ELECTRIC LIGHTING COMPANY TO TURN OFF
POWER BECAUSE OF DEFECTIVE WIRING INSTALLED BY

CUSTOMER.— .-\n

—

MARSHALL. ILL. The People's Mutual Telephone Company has
teen incorporated, with a capital stock of $5,000, by James Davison
and other?.

Scott,

James

by

State

the

Henry

.^kers,

tist's

have been filed with the
Parkersburg Telephone Company.
F.
A.
Fall and D. S. .\rmstrong consitute the

—

Company
Wallace

president.

—

MARENGO,

The citizens of Marengo have organized and incorlA.
Marengo Midland Railroad Company for the purpose of
building an interurban line from this city to Millersburg. and thence

porated

the

to Fairfield.

AURORA, NEB. —The

Farmers' Telephone

Company

has been incor-

porated with a capital stock of $10, 00b.

LISBON FALLS,
&

Electric

N. H.

Company

is

— An

before

act to incorporate the

the

State

Lisbon Falls Gas

The company

Legislature.

is

and proposes to suppl,v gas and electricity in Lisbon Falls, Durham and Topsham. The incorporators are: F. C. Whitehouse, William H. Newell, W. E. Ptummer and H*. E. Plummer.

capitalized at $50,000,

MORRISTOWN, N. J.— The Kennedy Electric Company has been incorporated, with a capital stock of $25,000, by John C. Kennedy, Emil
Pod k sake and Robert Kennedy.
SINCLAIRVILLE,
Company

N.

Y.— The

Sinclairville

Independent

Telephone

has been incorporated with a capital stock of $5,000 by E.

White and

J.

others.

CLEVELAND. OHIO.— The Warner

Electric

Company

of

tliis

city

has been incorporated, with a capital stock of $15,000, by E. L. Warner
and others.

Legal,
owner or inventor, as the case may be,
such damages as he can show that he has
actually sustained, such, for instance, as the loss of particular sales
resulting from the acts of the infringer.
lie cannot, in an action at
law, recover profits made by the infringer through dealing in the invention or infringement thereof.
The profits may be recovered, however, in
an action in equity to secure an injunction to restrain the infringement.
Brown vs. Lanyon, United States Circuit Court of Appeals, 148 Fed.
Rep. 838.
patent against an infringer, the
is

entitled

to

recover

only

KVIDENCF. ADMISSIBLE IN ACTION FOR
JURIES. — In an action against a telephone company

PERSONAL INbrought by an em-

of the operating chair.

lighting

installed a meter in a den-

company

company

later

The

a bull's-eye

reflecting light

dentist

informed the dentist that the wiring which

.

to a lady's dress or to the building.

it was liable to set
The defective wiring was then

removed by the company and the dentist agreed not to connect it again.
He did not abide by his agreement, however, and the company, upon
finding the wires replaced, was compelled to resort to the expedient of
shutting off tne electricity. The dentist was left without illumination for
a period of about nine days and brought an action against the company
to recover damages occasioned by the refusal to furnish him with light.
It was held that the dentist had contributed to his loss by refusing to
put his wires in safe condition and that he was. therefore, not entitled
to recover damages. There was no refusal on the part of the company
The current was turned
to furnish electricity under proper conditions.
off only as a last resort, and the company was held to have been clearly
within its rights when it refused to longer allow its electricity to run
through defective wires.
Had any injury resulted from the defective
wiring the company would have been Hable and it was under a legal duty
to exercise the utmost care to avoid injury to those whose business or
pleasure brought them near the wires through which its electricity flowed.
In turning off the current the company was merely living up to this
legal obligation.
Benson vs. American Illuminating Company, Steuben

County Court,

New

York. 102 N. Y. Supp. 206.

TELEGRAPH COMPANY NOT RELIEVED FROM LIABILITY BY
STIPULATION ON BACK OF MESSAGE BLANK.— The recent case
Walker vs. Western Union Telegraph Company, decided by the Supreme Court of South Carolina, 56 S. E. Rep. 38, holds that a telegraph
company cannot relieve itself from liability to the sender of a message
by a printed stipulation on back of the blank that the company shall not
be liable in damages for mistakes in the transmission of repeated messages beyond 50 times the amount received for sending the message.
Like every other corporation or individual engaged in a public business,
a telegraph company has the right to provide reasonable rules and regulaof

tions

RlOin TO KIXOVKK PKOIITS IROM INI-RINGICR OF PATENT. — In an nction at law, brought by an inventor or the owner of a

lighting

electric

and did the necessary wiring tor

he had put in was defective and dangerous and that
fire

LA PORTE, lA. The La Porte City Farmers' Telephone
has been incorporated with a capital stock of $24,000.
O. A.
is

front

The

board of directors.

—

office

subsequently strung some
wires himself for the purpose of connecting the current with an electric
sign outside his window and with a lathe which he used in his work.
in

of incorporation

DEXTER, lA. The Mosher lUutual Telephone Company has been
incorporated with a capital stock of $5,000 by George Elliot and others.

of Peekskill,

owner or without having the property condemned as proWhere land is dedicated or taken for a public highway
vided by law.
the primary use implied is that of travel or passage over the highway.
The title to the fee of the highway generally remains in the adjoining
owner, and he retains the ownership of the land, subject only to the pubAnd the public easemert does not include the right of a
lic easement.
telephone company to erect in the highway any permanent structure whatPowers vs. State Line Telephone Company, Appellate Division,
ever.
Supreme Court of New York, 102 N. \. Supp. 34.

board of dn-ectors were elected as follows: Herman Myers, president;
Sego Myers, vice-president; J. H. Hertz, secretary and treasurer; J. T.
Nyhan, general manager. The directors are: E. G. Harris, T. J. Carling,
Morris Happ, Henry Home, Leon Dure, S. Guthman. J, H. Hertz. J. H.
Fall. Sego Myers. Jacob Collins, Jacob Paulson and W. W. Osborne and
Herman Myers.
LENA, ILL. Articles of incorporation have been filed for the Lena
Electric Light & Power Company, with a capital stock of $13 000, by
G. W. Benfer and others.

of

Line

State

of the abutting

—

LADOG.\, IND.— Articles

909.

abutting owner owned the fee of that portion of the street in front of
his property, his ownership being subject to the usual easements which
In an action
arise from a dedication of the street for public purposes.
by the abutting owner to require the telephone company to remove its
poles and wires from in front of his premises it was held that the telephone company had no right to appropriate any portion of the public
highway, however small, to its own permanent use, against the consent

others.

COL. Articles of incorporation have been filed for
the Commonwealth Power & Electric Company, with a capital stock of
$:;,ooo.ooo.
The directors are Henry Kneisel, Frank A. Maxwell, J. W.
Aylor and others. The company will furnish electricity for lighting and

Secretary

W.

Telephone Company, holding a franchise from the
N. Y., erected its poles and wires in one of the
streets of the village without the consent of one of the abutting owners
The
and without acquiring any right by condemnation proceedings.

J.

—

GEORGETOWN,

S.

USE OF STREETS BY TELEPHONE & TELEGRAPH COMPANY.

\'illage

of

and wrist was inadmissible. Southwestern
vs. Tucker, Court of Civil Appeals of

& Telephone Company

filed

stock of $500,-

Madre Telephone & Telegraph

Sierra

incorporated,

409

for

the conduct

of

its

business,

but

this

right

is

subject

to

the

must not be such as tend to relieve the
company of the obligations which the law and public policy imposes upon
it.
Though the general rule is that a telegraph company cannot, by
limitation that the rules adopted

contract or otherwise, evade liability for the consequence of its
negligence or that of its servants, there is a class of cases which
maintain the view that the company may exiinpt itself from liabilitT
except for damages resulting from "gross negligence" or wilful default.
These cases attempt to distinguish betwetn mere negligence and gross
special

own

company can contract against liability for
In Wisconsin. Missouri, Maryland and in a
few other jurisdictions it has been held that the company may contract
to relieve itself from liability from inadvertence or mere negligence,
TIu' better rule and that
hut not from gross negligence or had faith.
negligence,

holding that

the

the results of the former.
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representing

the weight of authority is that a telegraph company is
damages for failing to exercise that degree of care and skill
which a careful and prudent man would, under the circumstances, employ,
regardless of any stipulation printed on the message blank even though
the stipulation be voluntarily assented to by the sender of the message.
in

liable

PATENT FOR AN ELECTRIC CURRENT REGULATOR HELD
VALID.

— In

an opinion written by District Judge Hazel, patent No. 430,S68, granted to Cyprien O. Mailloux, June 24, 1890, for automatically
regulating electric currents is pronounced valid.
The invention is principally applicable to circuits which are subject to marked changes of load
or sudden and \-iolent fluctuations of the current energy, as in electric
railway circuits, where the variations of load are very rapid. The claim
of the owner of the Mailloux patent that the device was infringed by the
Hubbard patent. No. 651,654, was not upheld, the patentable novelty in
the former invention lying in the fact that the regulating coil was placed
in the working circuit, while in the Hubbard device the regulating coil is
in the generator circuit.
Electric Storage Battery Company vs. Gould
Storage Battery Company, United States Circuit Court, 148 Fed. Rep. 695.

Vol.

XLIX, No.

8.

MR. FINDLAY S. DOUGLAS has been appointed manager of motorand generator sales of the New York office of the Sprague ElectricCompany. Mr. Douglas has been connected with the sales department
of the Sprague company for a number of years and has been successful
in closing many important contracts.
Aside from his extensive acquaintance in the electrical field, he has also an international reputation as a
crack golfer, having held the title of amateur champion of the United
States.

MR. J. W. DUNTLEY, president of the Chicago Pneumatic Tool Company, has returned from a five weeks* business trip to Europe, arriving
Feb. 5.
He reports the pneumatic and electrical tool business in flourishing condition on the continent and a decided improvement in England
part of December last.
Business generally is
the corresponding period last year and reports received from various points would indicate that the year 1907 will equal
the preceding year.
since

his

visit

the

early

in excess of

slightly

MR. ERNEST GONZENBACH, who

has been vice-president and genmahager of the Sheboygan Light, Power & Railway Company for the
past two years, has had added to his duties the general management of
the Greensboro (N. C.) Electric Company, which operates the gas, electric light, street railway and city pumping station of Greensboro.
He
will divide his time between Sheboygan and Greensboro, according to
the needs of the two properties.
The net receipts at Sheboygan have
increased 100 per cent in the two years he has been there, and the gross-

eral

Efducaiional.
U.VIVERSITV OF

MISSOURI—

The Engineering Society of the Unihas undertaken the publication of a Quarterly devoted to the
interest of engineering and kindred sciences.
The staff consists of a business manager, an editor-in-chief and six associate editors, selected from
the senior and junior classes. .Among other articles the first issue contains a paper on the electric drive, by Prof. H. B. Shaw, a discussion of
Ohm's law, by Prof. O. M. Stewart, and a description of the first electric
lighting system in Missouri, by Samuel D. Gomer.
versity

Obituary.
LEON SERPOLLET,
tor of

a French engineer, and well-known as an invenan automobile engine and other devices, died Feb. 11 at the age

of 48 years.

Personal.
MR. C. DICKERSOX has succeeded Mr. S. Allard as superintendent
of the Grand Forks, Neb., municipal lighting plant.
He was formerly
connected with the local Gas & Electric Company.
MR. M.^RK

BEATTIE

B.

announces the opening of his office for the
Commercial Building, Louisville,

praciicc of electrical engineering, in the
Ky.. where he is now installed.

DR. M. V. SCHOOP,

a well-known

One

of the latest inventions

of Mr. Schoop

is the welding of aluminum.
M. PIGNOLET, the manufacturer of clcclrical measuring instruments, is taking a trip to Europe and will be gone some five or six
weeks.
He will visit London, Paris and other cities,
MR. J. K. JOHNSON, vice-president and general manager of the
Tuscarawas County Telephone Company, of New Philadelphia, Ohio, has
been chosrn general manager of the Sandusky Telephone Company, San-

L.

dusky, Ohio, succccHing A, H. Elmore.
MR. THO.MAS H. BIBBER, for the past five years with the American
Circular 1^>otn Company, ChcUea, Ma»s., has resigned and accepted the
position as manager of sales for the American Conduit Mfg. Company,
with headquartcrt in the Keystone Building, Pittsburg, Pa.

MR.

E.

COLEMAN,

of Montpelier Vt., formerly manager of the
and power system is understood to have accepted
of general manager of the Great Northern Power Company,
Minn.

P.

.Aitleboro clectHc light
po'.id'-ii

th--

of

I)i!,ih.
.Mf<

N.

MR.

!.

C.

J.

HENDERSON,

formerly with the American Telephone &
and the Western Electric Company of Chicago, has

joined the forces of the Westinghoute Electric & Manufacturing at the
Cincinnati. O., ofBce and will travel in that territory In the Westing-

house interest*.
hand.

Uii experience has well equipped him

for

work

the

rv

u^i...

..*.>

made general man-

recently
rvice
t

.1

Corpor.ition

ftimilar

New

of

pnnition with

the

England on April

'

Ifc

Is

Mr. Stapley will sail
an KngHshtnan by birth, but has been

country sevrrnl years.

MR. RALPH
r

i.

1>.

'

MERSHON

tailed Feb.

•Mth
'

i6'for Tendon, England, to

Victoria Kails power scheme, In
retained for sometime past. Mr, Mer*

Africa

lhl«

about thirty days.

at

this

! will not extend
C'Mllltrv

time

In

con>

beyond Lnndon.

will

lir

It III it

rd to

NEEFUS

is

much

factured, met with

the designation of an engineering partnership*

lie also represented the latter

success,

company

Since his return to this country Mr.
Zosscn high-speed tests.
Mudgc has been the engineer of the railway department of the Electrodynamic Company. Mr. Neefus has been engaged in general engineering
and contracting work in different parts of the United States, and more
recently has been on the staff of the Elcctrodynnmic Company, manager
of the Von Zwcigbergk Controller Company, and secretary of the Sucrgard Sanitary Engineering Company.
in

the

Tirade

Publ/caficns*

TIME SWITCHES.- Albert &

M.

Anderson

Mfg. Co., Boston.
pamphlet devoted to its
time switch, which is therein fully illustrated and described in detail.
The cover is strongly cinliosHed in red, gold and gray, showing the box
of (he switch mechanism.
has just

Mass.,

issued

a

New York

phlet

In

regard

data,

a

number

lathes,

etc.,

nil

Garvin

Machine

Co.,

SpriuK

and

Varick

has itisued a very ncut and hamly little pamillustrates, with
motor driven machine tools.
It

City,

to

its

of
of

J.

handsouic catalogue

GARVIN TOOLS.— The
milling

machines,

tappers,

profilers,

die

slotters.

Ihrm made more serviceable by the incorporation of

the motor Into the device,

SINGLE-PHASE RAILWAY.— An

Interesting description of the comChicago Intrrurbnn Singlc-Phnsc Railway
4470 of the General l-'lectric Compiiny,
Schenectady, N. Y. The motors arc of (he compensated single-phase type
wound for ^50 volts and ^5 cycles. There arc four motors per car,
each being ratrd at 75 hp.
plcte

'the

&

of motors, generators, brakes, systems of control, etc., for railway service.
Mr. Mudgc has been connected in an engineering capacity with the
Westinghouse, Sprague and Bullock companies, and in 1903 designed
for the A. E. G. of Berlin a line of ranway apparatus which, when manu-

in

l^ndon Underground Lnited Railway* Company.
this

MUDGE

The
recently entered into by Mr. Chas. A. Mudgc and H. H. Neefus.
firm has opened offices at 20 Broad Street, and will practise as railway
and electrical engineers, and advisers on the design and construction

Streets,

MR. ALBERT H. STV-.t
ager of the trolley »>
Jersey, has tendered hi

in

MR, C. M. GRAVES.— Following the recent resignation of R. F.
Blackwell as general manager of the Coeur d'Alene & Spokane Railway,
comes the announcement by Jay P. Graves, president of the Spokane &
Inland Empire system, of the appointment to that position of Clyde M.
Graves. Mr. Blackwcll's resignation will not take effect until some timeMr. Blackin March, when Mr. Graves will assume the management.
well was one of the original incorporators and builders of the Coeur
d'Alene line and has been its general manager since its inception three
years ago. He leaves the road to devote his entire time to his lumber interests.
Mr. Graves will continue in his present position as general
manager of the Spokane Traction Company after assuming the management of the Coeur d'Alene division next month.

Electric

Telegraph Company

for

fields of industry.

BUSIINELL

has resittned as chief engineer of the NarraLighting ••'id Rhode Island Companies in order to join
the forces of the Slonc & Webster Enainccring Corporation.
He has
been associated with Mr. Marsden J. Perry ever since 1893 and has made
his mark u» a power house engineer and designer of great ability.

t[an%'tt

—

MR. G. WESTINGHOUSE, JR. The engagement is announced in
England of Miss Evelyn Violet, youngest daughter of Sir Thomas and
Lady Brocklebank, of Liverpool, England, and Mr. George Westinghouse,
Sir Thomas
only son of Mr. and Mrs. George Westinghouse.
Jr.,
Brocklebank is a baronet and succeeded his father in 1906. He married
Mr.
in 1872 Miss Agnes Lydia AUport, daughter of Sir J. J. AUport.
George W estinghouse, Jr., has lived the greater part of his life in
Washington, D. C, and also in Lenox, Mass. He is about twenty-three
years old, and has lately taken up engineering work in the Westinghouse

European authority on the storage

battery, is on a short visit to this country.

MR,

receipts about 35 per cent, according to recent reports.

cc|uipment nf the Toledo
Ilulletin No.
is given In

ft

I'lPIvTIIAWlNc; TRANSI'OKMEUS.- Among the many special uses
which a (ransformcr may he pu( and for which the standard design
may be improved upon by minor changes, none is of more lmpor(ance(o

February

23,
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than the thawing of ice in pipes.
The General Electric Company,
Schenectady, N. Y., has issued as bulletin No. 4480, a convincing argument of the advantages of its pipe-thawing transformers for this special

pole

duty.

SIGN WORKS, of 319 South
Clinton Street, Chicago, have recently removed from their former quarters to a large and commodious new factory, especially prepared for their
class of work, the removal being necessary on account of the growing
demand for Haller signs and letters. The new plant is equipped with

CHARLES WIRT & COMPANY, 4901 Stenton Avenue, PhiladelpHia,
have issued bulletin No. 107 as to their Di-el-ite resistance units.
In
moulding the very finest wires into Diel-ite, the material is applied to
the consistency of cream, and a partial vacuum is employed to eliminate
minute air bubbles, while a pressure of about loo pounds per square inch
expels the greater part of the liquid and gives solidity sufficient to permit
handling.
By the subsequent hardening process the material becomes
stone of a hardness which will put an edge on a steel cutting tool.
The
units are made up in exceedingly compact, convenient and minute form.

THE BELDEN MANUFACTURING COMPANY,

of Chicago, has found

makes additional floor space necessary.
It has therefore leased a five-story and basement building at 190 Michigan Street, affording it a 50 per cent increase.
will
It
use this
building in addition to its present factory at 192 and 194 Michigan
that the growth of its business

THE BROOKLYN NAVY YARD
Voltax,

the

high-potential

work

stallation

at

that

insulating

place.

It

is

has just purchased a quantity of

compound, for use
said

that

this

in

electric

new compound

inis

gradually replacing the rubber insulating compounds, not only because
it possesses all the desirable qualities of rubber, but because it is not so
susceptible to climatic conditions and can resist a greater voltage, and

number

of Walpole, Mass., has

of specialties catering to important necessities in the electrical

Among

these are "Armalac," the plastic insulating compound; "Ina transparent insulating compound, and "Enamelac," a rapid
drying black insulating paint.
"Special armalac" is an improved perIn addition
manently plastic and highly adhesive insulating varnish.
there are "M. C." No. 50 insulating compound for armatures, field coils,
etc.; "M. C." waterproof friction tape, and "M. C." paints; also "Walfield.

a full complement of tools and machinery for turning out their special
patented goods. The working force, both in shops and office, has been
increased, in order to properly take care of their increasing business. All
correspondence should be addressed to 319 S. Clinton Street, instead
of to 129-147 Fulton Street, as formerly.
The Haller Machine Company
has just finished an electric roof sign for the Oliver Chilled Plow Works,
South Bend, Ind. The height of letters is 18 feet, and the trade mark
containing a letter C, 40 feet high, 60 feet wide, also a plow of 60
feet long.
The entire sign will be 250 feet long. The construction is
This is the second order the Oliver
of the Haller patent grooved type.
Chilled Plow Works has given to the Haller Machine Company for a
large roof sign, one having been filled about one year ago.

JOHNS-MANVILLE COMPANY IN BUFFALO.—Within

H. W.

sullac,"

Weekly Record
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tinning tin scrap,

FOR MINE LOCOMOTIVES;

Charles 0. Palmer, CleveDec. 17, 1906.
Patentee has a horizontally
and
sprocket
connection to the wheels
joumalled reel with a gear
of the tram car so that the reel automatically winds up the cable
when the car returns on its track.
SIGNAL SYSTEM; Alfred L. Ruthven, Topeka,
843,703.
Patentee has a special third rail
Kan. App. filed Apr. 20. 1906.
between the track rails which is deflected at intervals so as to exert
a cam guide action to throw a switch on the car in addition to its
The purpose is to provide
function of establishing a signal circuit.
a block signal system.
Josef
843,750. LOCKING DEVICE FOR DOORS
filed

RAILWAY

AND WINDOWS;

Wittmann, Munich, Germany. App. filed May 24, 1905. The door
has a pivoted bar or lever which is received in sockets so as to lock
the door, but which may be tripped by an electromagnet into unlatched relation.

843,731.

ARRANGEMENT FOR REGULATION OF SPEED OF COM-

PENSATED

SINGLE-PHASE MOTORS; Engelbert .Jirnold. Karlruhe, Germany, and Jens Lassen LaCour, Edinburgh, Scotland. App.
filed June i, 1905.
Has a single ohase compensated motor and an
induction regulator for starting and speed regulating.

ELECTRIC REGULATOR; Augustus C. Carey. Boston, Mass.
App. filed July 15, 1904. Iron filings are contained in a tube between two movable magnet poles so as to form an electrical resistance clement whose resistance varies with the separation of the

843,733.

poles.

843,735. STARTING" RHEOSTAT: Lewis S. Chapman, Schenectady, N.
Y. -App. filed June 9, 1906.
Prevents the reversal of a motor being
made quickly in such a way that it acts temporarily as a generator
assisting the line voltage and producing an abnormally heavy current.
Has means whereby the starting arm is positively returned
to starting position by a reversal.
843.739- ELECTRIC INSULATOR: Frederick A. Fcifrcrt, Shelbyville,
Ind.
An insulator having a saddle on
.\pp. filed Mar. 19, 1906.
its upper surface
for a messenger cable and a hanger depending
thcretrom to support the trolley.
SYSTEM; John L. Hall,
843.746. SELECTIVE
Schenectady N. Y. App. filed Dec. 9, 1901.
selective signaling
system employing a limited number of wires in which potentials
of different polarities are applied to pairs of the wires in different
combinations.

TRANSMITTER

BRAKE CONTROL SYSTEM;

A

Laurence A. Hawkins, SchenecApp. filed Oct. 8. 1904.
Each car of the train is
a complete pneumatic brake system controlled by a
local engineer's valve which is operated by an electrical pilot circuit
extending throughout the train.
843.753. STARTING DEVICE FOR ELECTRIC MOTORS; Arthur C.
King, Madison, Wis.
App. filed June 9. 1906. The starting arm of
the rheostat has a detent which prevents it from moving until the
detent is released by an cicctromaKnct in the fii-ld magnet circuit.
Prevents motors starting when the fields are de-encrgized.
843.761. TROLLEY RETRIEVER; Francis M. Miller, Arcadia. Ind.
App. filed .Apr. 22, 1905.
A sprocket and gear connection is pro843.749

tady,

N.

Y.

equipped with

New

the United States, besides innumerable local
various points.
The business of the company in the
city and vicinity of Buffalo has now reached such proportions that a
new branch has just been opened at 214 Main Street, Buffalo. This
16

branches

throughout

representatives

at

branch consists of a large

management

retail

store,

offices

and warerooms, and

will

number
Mr.
Manville Covering Company.

who

of Mr. George A. Schr.idt,

for a

connected with the
known throughout that section, hciving until recently been
in charge of a special department of the W. A. Case & Sons Manufacof

yeara was

Schmidt

turing

well

is

Company, Buffalo, who were the BuiT^'o agents of the H. W.
Mr. B, T. Boscoe has been appointed asCompany.
manager of this branch, and will make his headquarters in RochMr. Harry V. Patton, formerly manager for a local asbestos

Johns-Manville
sistant
ester.

house, will also be associated with the

new

Buffalo branch.

of Electrical Patents.

[Conducted by Rosenbaum & Stockbridge, Pat. Attys., 140 Nassau St., N. Y,]
843,616. DETINNING APPARATUS; Meredith Leitch, Elizabeth. N. J.
App. filed July 5, 1906. Relates to apparatus for electrolytically de843,694. REEL
land. O.
.\pp.

at

the

months new branches has been opened by the above company
Orleans, Dallas and Baltimore, so that the company now has

be under the

less expensive.

MASSACHUSETTS CHEMICAL COMPANY,
a

THE HALLER MACHINE COMPANY

past few

Street.

is

shellac," "Dyfield" tape and other splicing, cementing, insulating
and protective compounds, in themselves ranging in application over the
whole field of electrical work.

is clutched into action
the latter leaves the wire.

vided from the car wheels to a drum which
to retrieve the trolley pole

when

CONNECTOR OR TERMINAL FOR ELECTRICAL CONbept.

843,763.

James McLaughlin, New York, N. Y. App. filed
railbond having a specially constructed drift pin or stud
which is hammered through the usual lug of the bond so as to rivet
the same to the web of the rail.

DUCTORS;
II, 1901, A

ALTERNATING CURRENT DYNAMO ELECTRIC
-

-

843,774.

MA-

Charles P. Steinmetz, Schenectady, N. Y. App. filed Nov.
In a dynamo-electric machine, relatively rotatable primary
and secondary members, connections for supplying alternating current to the primary member, and means for supplying to the secondary member low-frequency currents derived from the primary mem-

CHINE;

28,

1905.

ber.

ELECTRIC

843,773.

HE.-\TEi(; Samuel

cially

W.

Taliaferro,

aSn Francisco,

A circular tray has a resistance eleadapted to be inserted in a small speconstructed stove or heater on which the dental tools may be

-App. filed July 31,

Cal.

1905.

ment embedded therein and

is

placed.

843,776.

App.

ELECTRIC FURNACE; Edward R.
-A metallurgical
filed May 13, 1902.

Taylor, Penn Yan, N. Y.
furnace having a reaction

zone, and means for feeding portions of the charge through a surrounding body of the charge to said chamber.
843.777- METALLURGICAL PROCESS; Edward R. Taylor, Penn Yan.

App. filed May 2;, 1902. The herein-described metallurgical
N. Y.
process, which consists in feeding a suitable charge downwardly in
pro.ximity to the periphery of a furnace, and feeding portions of said
charge inwardly through a surrounding body of the charge to a central reaction zone.

RESIDENCE MAIL BOX; William H. Granger. Oklahoma.
O. T. App. filed Feb. 26, 1906. The cover of the mail box has a
mechanical connection to a switch by which a signal beu is operated
when mail is deposited in the box.

843,805.

MEANS FOR CONTROLLING VALVES OR OTR-ER MOVABLE DEVICES FROM A DISTANT STATION; Edward M.

843,814.

-\ current
Hewlett, Schenectady, N. Y.
.\pp. filed May 29, 1906.
of positive or negative potential is obtained from a three-wire system and operates a polarized switch to actuate the valve motor in

either

selected

direction.

THIRD RAIL INSULATOR;

Robert N. Redmayne, NewcastleEngland. App. filed Mar. 12, 1906. Specially formed
insulating block having overhanging ledges on all sides so as to shed
dampness and moisture and keep the insulator dry.
843,852. FUSE OR ELECTRIC CUTOUT; Charles A. Steller. Jr.. Jersey City, N. J. App. filed May 28, 1906. A small metallic box with
lugs by which it is attached to the panel board. Has metallic clips
inside to which an ordinary fuse wire is attached.
843,871. TELEPHONE TRUNKING SYSTEM; William W. Dean. ChiApp. filed July 19. 1902. Complete diagram of the cord
cago, 111.
circuits for a trunking exchange system and having testing terminals
connected with the talking circuit during conversation.
FOR ACOUSTICONS; Howell W. Haff.
843.800. CONNECTION
for connecting
.A plan
Babylon, N. Y. App. filed Mar. 17, 1906.
telephone transmitl.rs in a multiple circuit hy means of two sheet
metal stampings which have projecting arms to receive the various
terminals. The arms project into convenient proximity to the transmitters so that the connections are readily made.
843.801. TELEPHONE RECEIVER; Howell W. Haff, New York. N. Y.
App. filed Aug. 27, 1906. \ convenient switch for a telephone re843,844.

upon-Tyne,
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ceiver which has a blade co-operating directly with the sleeve-contact
of a plug so that there are only two contact elements in the receiver
circuit although both a plug and a switch are provided.

ELECTRIC LIGHT BULB;

Frank E. Lerberg. Newark, X. J.
906.
The glass of the lamp has a double seal
wires
and
also has a small pointed rod
the terminal
or leads
fused therein so that the lamp may be stuck into a wooden bench
temporarily or in any desired position.
843.901. ELECTRIC SWITCH; Herman T. S. Lewis. New York. N. \.
App. filed July 2, 1906.
A multiple pendent switch of very compact construction. Provides for closing any desired lamp circuits by
depressing appropriate buttons.
All of the lamp circuits are simultaneously broken by depressing a single release button.

843.900.

App.

Mar.

filed

8,

1

for

MULTIPLE ELECTRIC SWITCH: Herman J. S. Lewis, New
Relates to another construcYork, N. Y. App. filed Aug. 9, 1906.
tion for accomplishing the same purpose.
In this case a cam drum
is turned so as to successively close the
lamp circuits one after
the other.
The circuits are opened by a reverse movement of the
cam drum. The circuits are opened and closed by an abrupt movement of knife blade switches.
App. filed Aug.
843.904- ALARM; Charles Mahla, West Hoboken, N. J.
21, igo6.
A form of alarm device designed to be hung on a door
knob.
Has an arm with a friction connection to the knob which
closes an alarm circuit in case the knob is turned.
843.916. INSULATING SADDLE-STAPLE; Walter
T.
H.
Taylor,
Brockton. Mass.. William J. Jenks. New York, N. Y.. and Richard
N. Dyer, East Orange, N. J.
App, filed Nov. 20, 1906.
As a new
article of manufacture, an insulating saddle-staple having a saddle
made of two thicknesses of insulating material formed of one piece
of material folded upon itself at right angles to the plane of the
legs of the staple, the upper thickness only being pierced by the
le^s of the staple, substantially as set forth.
843.902.

843.919.
filed

ELECTRO.NLAGXET; John E. Washburn. Egmont. Fla. App.
July 28, 1006.
A plurality of soft iron discs are supported
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ATTACHMENT

PLUG; Johann G. Peterson, Bridgeport. Conn.
A cut-out plug having metallic sockets to
filed Jan. 7. 1907.
receive the metallic jacks or connections which form the terminals
of the circuit wires.
The sockets are slotted or cut away on one
side to receive blade springs.
Pinkerton. Philadelphia. Pa.
844.045. ELECTRIC SWITCH; James
pneumatic electric switch particularly
App. filed May 9, 1906.
adapted for use in connection with air brake and steam compressor
plants.
Has a spring impelled piston and mechanical connections
therefrom to operate the switch blade.
James T. Armstrong
S44.080.
and Axel Orling. London, England. App. filed Mar. 21, 1905.
U-shaped tube contains mercury and another tube having a capillary
The two tubes
orifice contains acid and dips into the mercury tube.
are included in an electric circuit and the movement of the mercury
column is indicated by a beam of light.

844.044.

App.

A

C

ELECTROCAPILLARY APPARATUS;

844,086.

A

TELEGRAPHIC PICTURE TRANSMITTING .MECHANISM;
App. filed Dec.
P.elin.
Paris. France.
A device for reproducing pictures at a distant point over
904.

Edouard Belin and Marcel
6,

1

Has synchronously moving parts at
a single line wire connection.
The transmitting part
the transmitting and the receiving station.
moving
in
a projected image of the picture to
makes use of selenium
be reproduced.
CELL SWITCH; Joseph Bijur, New York,
844,090.
N. Y. App. filed Sept. 13, 1905. Has a switch arm moved over the
contacts by a pneumatic cylinder.

AUTOMATIC END

SOCKET SEAL FOR ELECTRIC LAMPS,

844.126.
T. Hatfield,

ETC.; Llewellyn
App. filed Oct. 4, 1905-. A form of
be closed against the insertion of lamps
rate" is made and meters are not used.

Sacramento, Cal.

seal by which a socket
in cases where a "flat

may

INSULATING MATERIAL AND METHOD OF MANUF.\CTURING SAME; George Kelly. Hinsdale, 111. App. filed Apr. 24.

844.139.

The process of making insulating articles which consists in
1906.
impregnating a material having printer's ink thereon with a vulcanizing paint

and vulcanizing the composition.

INSULATING MATERIAL AND METHOD UF MANUFACTURING THE SAME; George Kelly. Hinsdale. 111. App. filed .\pr.

844.140.

1906.
The process of making insulated articles which consists
disintegrating printer's material, mixing the same with liquid gas
finally vulcanizing the same.

24.
in

and vulcanizing material and
844,167.

WATER PURIFYING APP.\RATUS;

John

McL.

Murphy.

Danbury Conn. .-Xpp. filed Oct. 6. 1906. A vat or tank is partitioned with ordinary plates betwetn which the water passes. These
plates are electrically charged so as to electrolytically treat the water.
App,
844,200. CABLE HANGER; Binjamin H. Skinner. Canton, O.
II. I gob.
.\
form of metallic strap or ribbon adapteu
filed Sept.
to be passed around a cable and secured thereto and having a loop
r^eceive the messengEr cable.
INSULATORS FOR LEADING IN CABLES. ETC.; Louis
Insulator
Apn. filed Feb. 21, 1906.
Stemberger. New York, N. Y.
adapted to be inset in a brick wall so as to lead a high potential

to

844,208.

circuit
as to

844,213.

wire therethrough.

The

insulator has a

number of ledges

so

shed moisture and prevent leakage in damp weather.

ILLUMINANT FOR INCANDESCENT EI.KCTRIG LAMPS;

Orlando M. Thowlcss. Newark. N. J. App. filed .Vug. 13, 1903.
In an incandescent electric-lamp, a dense, non-porous current-carrying glower composed of a nii.xture of rare earths and flux vitrified
therewith.

—

—

Multiple Electric Switch.
Electric Swilcfi.
843.901.
843,902.
within a magnet winding so as to be capable ot operating throughMay be used
out the scric«i or closing together in a compact group.
a*>
a telegraph sounder.

ALARM FOR GAGES. CLOCKS.

843. 'y29.

ETC.;

Adclard

Charland.

Dec. 30. '905- Eorm
of pressure gage having a pair of contact springs in the path of the
uiual pointer which arc impelled into contact with one another to

Lake Mcgantic. Quebec, Canada.

App.

filed

an alarm circuit.

close

NON-ARCING MUFFLED FUSE;

<43.oio.

App.

III.

June

filed

An

1005.

12,

an

able tube or casing,
by side in the tube.

Frank

B.

Cook.

Chicago.

inclosed fuse comprising a suit-

cord and a

asbestoit

conductor side

fusible

ANTISEPTIC GUARD FOR TELEPHONE TRANSMITTERS;

«43.'y^o.

In
Gcrhardt K. Grimm. Camden, N. J, App. fili-d Aug. u, 1905.
a guard of the character described, a plate having an opening, means
for securing the plate in ponition upon the moulh of a transmitter,
one edge portion of said plate being bent to constitute a cylindrical

INDUCTION COIL;

844.240.
Oct. 21.

1905.

.\

Clinton L. Bopp. ITawkeye, la. App. filed
construction of induction coil having a sectionally
pulsating

wound secondary. Has connections by wliich alternating or
currents mav be obtained from the secondary as -desired.
844.2S7-

HARMONIC SIGNALING FOR

POLYSTATION

PllONELlNES
iO'jo.

TELE4

William W. Dean. Elvria. O.
Apo. filed Aug. 8,
The method of harmonic signaling which consists in tuning

the signal-receiving devices to given frequencies and preventing interference by regulating the amount of current of each frequency
which may be effectively employed.

WATER

PURIFYING APPARATUS: Albert E. Dietcrich.
A sheet metal casing
D. C.
App. filed Oct. 3, 1906.
has partitions by which the water is caused to pass therethrough in a
sinuous path.
These partitions are alternately charged to positive
and negative potential so as to impel an electric current through the
water.
844.376. CLUSTER FIXTURE FOR ELECTRIC LAMPS; Sylcs R.
Details of conFralick, Chicago, 111.
App. filed CVt. 26, 1905.
844.262.

Washington.

housing.

HOLDER

OUTLET

BO.XES; Adnah Mc
FOR
843.963. PLASTER
Murtric, New York, N. Y. App. filed June t.i. 1906.
The back of
the box ha« nhcct metal clip* »ercwc<l thereon and which arc cmbedded in the planter surface to which the box is attached.

SURGICAL EYE MAGNET APPI;lANCE:

•43.979.

PI

Chicago.

magnet

Apt-

Nov.

filed

ntngco.^

9,
'.*

or out

disiHiMcd withiu the Hlots of said
«innlf wire also diiipuNed within the
for throwing said start ing<oils into

'.

fii

...i

.:.:.iug coils.

:

HOOK SWITCH;
1005,

'

>

INnU* IIMN

'

I

.-f.

Lot K

CURRENT;

<

^;

14

ONTKOI.IJ.D MY

Martin

OK SECONDARY CLOCK lOK

Martin

pfilartred
diirrtion*,

frrrnl

I-

Chorles C. Cnddco. Clevclnnd.
Details of conntruction of hook switch
RJmilar to \Un%c of Hpriiig jack.
liicher. /-iiiirh. Switzerland.
is controtlrd by n niagnrt
as lo respond alter nalrly lo

The eKcaprnunl

i'iui.

which

•

\%

IIIETir

•

Apt

t

extracting iron particles from the
it may be positioned for different

.\K»TOK; Edward J. Willii. Richmond. Va.
motor having a ^lol|cd ntntor run-

TELEPIIf)NE

•44.010

Julius B. Want/,
of support for a

An induct ion
1005.
trh.fivr'/ \:.ti/r- \K,Tf

O. App. filed Mftf
having spriiig
844.000. ELK( IKi

o|"
cui

for

Form

App.

statnr, •!
slots of

•43.998.

191*6.

j^,

by which

-tirnt

INDLCIiON

«43.9Hi.

uwd

be

eye.
II.heighli III

Nov.

filed

'i'

I-itrher.

t.

sn

KKVKRSALl* OF

ELIXTUIC

A^in. filrd Sept.
/urJrh. Switzerland.
n« of ihr same in which
k'htcli
Ihc escape*
itr «l«trn(« which nrr uduptrd to be
rrlny iniignrl cnergizrd hy currents
I

nlr

I

In

PROCESS

844.018.

man

I.

Ol-

IITII.IZINC;

Il^rt'-niff in.

fi n^tnntinr

'ITi'

Mirh

(

AKMID;

App.

th*
.iri'l

(ir

llir

Jilirpowr

«•

f

fnfllj.

Uer-

filed Apr.
17, lOoJifacltirr (»(
iiiliirl,
which
matrrtiil, nnd KubjrrllnK
M o( the elrclrlc ciirrrni,
1

coi
it«

MAKL. MAKIN<;

844,a78.^Tclrgr;iph

Key.

of a cluster socket adapt etl to receive four or six
Mhh sheet metal stamped piirls by which the connections of
lamp>t are made in 11 multiple circuit.

struct iiin

Innins.
all

tne

TELEGRAPH-KEY;

John J. Ghcgnn. Ncwaik. N. J. Ap(>. filed
844,378.
Telegraph key designed for hiuh potential cncuitn.
Oct, 18, 1905.
Has an iniiurating linftc of plastic material in wnich is incited » condueting strip so as (u secure the most efficient insulation under all
circiiiiistances.

844.a9u.

ATIACIIMKNT FOR TELEPHONE RECEIVKUS;

Cmillrii, ColleKcville, Pii.
Api>. filed
tion of the receiver e.ip, the elastie
ihr outer fare of itnid cap iiiitt 11 rnig
the dome and having spuis or barim
apeitured cenlial puiiion of the cap.

844.1ml.

PRik:ESS

n|-

James R.
ciunbinabase
against
dome having its
rngaKing s;iid base portion of
wheicliy it is secured lu the

May

I

J.

igoh.

The

NEU'IRAM/ING STATIC ELECTUKITY;

The
Cliapiniin, Porllnnd, .Me.
App, filed I*Vb. la, lood.
ri
body (onsi sling of
iiru(riilj/ing sinlir eli clricity
in
ibiuing a current of idr iigainsl said body and plneing in said air1 nil
before it renchrs said I)ody a conductor ehnrued with clcc*
tricily of (he opposite polnitty to that conlained in the iiody.

Williiiin ir.
Iirneess of

cm

METHOD

COATING LACE WITH METAL;

flF
John A. Daly,
C.
App. fileil Oct. 15, 1901. The inelhod of contlng
hire with inrtal whieli cnnsists In covering Ihr thtends of Ince witli
n coiuliietor, then rierlrte.illy tleiiOHiling niri.il the icon, nolidifving
(lie nil t.il by
iiirelt nil leal
net ion, nnil finally (u it her electrically depusillng It nirtiil rotiting.

H44,.io4.

Washington, D.
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stage as an art differing little from that of
to-day.
Indeed,
machine telegraphy had at that time a better status than
at any

subsequent period up to a few years ago.

The cause of this
telegraphic development appears to be two-fold.
The

halt in

and greatest was perhaps the elimination of competition,
is always accompanied by a tendency
to "standardization"

first

which

however antiquated these conditions

dividends,

demand

men

for

Telephony in England
.Novel Welfare Work of the Brooklvn Edison Companv

Wire Insulator
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Electrical Journalism in 1874
Cost of Electricity Obtained from

Water, Steam, Gas and Oil
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News and Notes
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newer branches of

the bright

field

the

in

application have served to divert

and energetic minds which formerly

Again, inventive and engineering thought found

it.

more

opportunities vastly

enticing than those incident to

telegraphy, while the market for inventions in these lines

was

eagerly receptive and lavishly generous.

an interesting

It is

n

field,

fact that the year 1874

was

just as quali-

few exceptions, to usher in the new

ith a

electrical era

as the beginning of several succeeding periods identified with

notable electrical development.

Gramme

432
43S
436
437
441
442

general commercial

445
447
448
449
452
457

a

in the telegraphic field its ablest rep-

electrical

the

444
444

era ot

with some electrical knowledge, which drew

and since then the greater opportunities

resentatives;

new
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MARCH

Electrician.

chine was in
arc

..

'

l

use
in

hadj communicated
»

direct-current

drum

The

application.

practical

lamp had long been

m
r^lante

The

ring and Siemens

types

was

alternating-current

lighthouse illumination.

for

in state for

^

.1

to the

ti

^

1

1

world the results of

of the

RuhmkorfF
phone,

the

to

maThe

his

more

electric

commercial development and through

transformer were awaiting extension

coil

..

The

the electric railway could quickly have been realized.
ciples

in

for

condition for commercial application.

important investigations of the storage battery.

motor was

dynamo

available

lighting

apparatus.

In

fact,

The

it

prin-

from the
the tele-

polyphase motor and wireless telegraph stand almost

alone as the radical invention of the succeeding periods.

incandescent lamp

is

The

not included with the exceptions, for the

4<i6

reason
466
466
.^1

an

the development of arc lighting about 1S76 brought

tiiat

demand for a smaller unit of electric light, and
work of Starr and Chanzy and others so clearly

irresi'itilile

the

prior

;

t

1

.

.

industri.Ti
i .e'leral

Wirkly

^
and Commercial News
«

New?

Ricir.l

of Electrical

Patent*

4/1

to

pointed the

taken up

in

way
1874

to realization

476
477

1879.

^fi^

the pasted plate that

480

Similarly,

it

that

if

the

problem had been

would have been as readily solved as

it

was such a
it

slight step

from the Plante

in

to

could have been covered as well at the
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earlier

as

the

date.

later

These considerations point

to the

most recent big

The

first is

mainly a wholesale business, distributing

several steps incident to any radical development.

the greatest

—the

discovery of the fundamental principle by a

The second

Volta, Faraday or Bell.

the connection of this

is

XLIX, No.

Vol.

and probably

stations, this plant does,

instance, at fairly remunerative prices,

will do,

power through ex-

its

This can be generally done, as

isting companies.

9.

it

this

in

is

and has the great ad-

principle with utilitarian use by a Davy, Plante or Paccinotti.

vantage of simplifying the franchise question and the genera)

The

work of

third

nical

the application to specific use, the period of tech-

is

The

invention.

and usually most

final

step

difficult

the commercial one of exploitation, the enlistment of the

of money.

two stages and frequently

reward to those of the third

much

indebted at least as

power

no monetary reward goes to those who

Little or

figure in the first

entirely inadequate

Yet the world to-day

stage.

working prior

to those

who

the generation just closing

have participated

in the returns

is

who

to 1874

foundations of electrical development, as to those

laid the

is

in

on these foundations, and

built

from commercial

rather the rule than the exception, and

To

for both parties.

is

this

plant

located

is

hydraulic

would probably have been

It

save for the rather formidable

this

work necessary and

for a certain

which experience has now partly
the plant

is

fear of

The

dispelled.

a fortunate one, since

it is

plant in

but

it

main equipment

its

is

now common.

with recent practice,

in line

has some special peculiarities to which rather than to

routine

detail

we would

feature of the plant

The most unusual

direct attention.

the very notable deviation

is

practice in the arrangement of the turbines.
St this point is low,

water, and there

a

over 20

little

was some

Hence came the use of

ft.

at

The

from usual

available head

normal stages of the

liability of flood to

be considered.

vertical turbines, each pair driving a

single generator through the
is

freshets

situation of

within immediate strik-

ing range of a very large market at the voltages

The

carries a

it

descent near tide water where

its

rapid.

is

brought into use long ere

medium

the falls to

of bevel gears.

two

bines are geared to a single generator on a horizontal

following old-time
first

mill

practice

turaxis.

and

it

Yet there seems to be

sight.

certain logical pressure of circumstances which led directly

to the result.

make

A

low head, a huge power and possible floods

a bad combination to beat,

and whichever way of escape

is

found

crossing of

in the

the Susquehanna River by
in the river

some

bed

in lieu

means of high-tension cables laid
of making a long span. The distance is

3,Soo ft, and while this distance

is

perfectly

a« the line across Carquincz Straits shows,

it

still

manageable
involves the

use of a costly structure at each side of the stream.

The

alter-

native of cables would a few years ago have seemed almost impossible, but

cable manufacture has improved, and

on

fall

Department had

demand

for harness-

on the other,

in undisturbed precipitation

The

other side shouted for scenic beauty, and over with the

falls.

The Secretary has thrown

on the

oil

and has

ruffled cataract,

endeavored to do justice to both sides of the dispute, as well

His decision

as to both sides of Niagara.

of

work versus beauty

taking 15,600 cu.

ft.

for three years.

settles the question

He

gives a permit for

of water per second on the

American

the great

Every year that passes points out

United States.

to the

side

value of the power that

utilitarian

from Niagara through the medium of

enormous
wasted

potential utilitarian value of the

in

and also the

power

that

Whole

Niagara Falls and rapids.

the

being drawn

is

electricity,

is

have come into existence around the cataract, and a large

grown up

has

of

few years, as the

in a

At

the

same

the grandeur of the

time,

of world-wide notoriety.

is

North American continent

the

whether they

to

It

decide,

in

at

would be perfectly proper

least,

will

use

a part of the ornament.

It

to decide

on keeping the ornament,

clearly understood,

provided that the cost

is

we take

remaining power of the

the

available

future,

the

keep Niagara as a scene of wild

will prefer to

power and forego,

cataract

with the people

lies

grandeur and a national ornament, or whether they
the

from them, and when one

fails

the

life

the loss

while the

which may be expected
is

considerable

city

result of the application of

for example,

ilf,

falls

as,

people, over
tion of the

say,

say, ten dollars per

horsc-power-ycar to the

and above the cost of harnessing, then the reten-

ornament would ultimately be worth

of dollars per
sive

as,

annum

to the country.

an ornament that

it

is

forty millions

That would be so expen-

doubtful whether, within the next

hundred years, the economic force of the argument can be withheld.

For the present we can

been accomplishcil.

rest content with

Moreover,

in

what has already

times to come,

it

might be

possible for engineers and landscape architects so to design the

hour, nearly

in

being

industries

even under water can be made to give good service, although
an element of luck

side,

and also for the transmission of 160,000 hp from the Canadian

pletely utilized twenty-three hours, daily, .ind during the

is still

side

spoils.

way taken out of the dilemma seems even now rather haz.irdous,
it may prove successful and certainly saves in first cost.
Cables
there

War

One

to be called in to settle the dispute.

shouted for power and to the dynamos belong the

of this power

construction

battle of

four millions of horse-power net, and reckon the average value

be taken one generally wishes he had selected some other.

The second unusual

and the

became so desperate that the head of the United States

as a scene

is

near at hand

sites

full load.

War's Decision on Niagar.a Palls.

of

conflict of opinion

the power.

looks very queer indeed at

gives a very

it

In the case in hand

Niagara into horse-power on the one hand, and for leaving

ing

The head

This arrangement

assures a regular and

and these with the valuable manufacturing
should ensure the plant a

too low to admit a generator of reasonably large capacity

carried directly upon the vertical turbine shaft, hence

a

a

stream of

a

great possibilities as yet only partly developed, for

is

which

distribution

The Susquehanna

huge volume of water and

it

the territory covered has plenty of distributing plants available,

The

for general

plant

distributing plant

exploitation.

plant, described in the present issue,

now becoming common.

are

the

to

to be

generally works well

it

favorable cost of energy at the switchboard.

The Secretary

tjpe of the big developments

power

the

and

certain income,

Harnessing the Susquehanna.
The York Haven

In large plants working at high volt-

administration.

age over a great territory, wholesaling power has come

Like

hydraulic works that

for

the

all

benefit

the cataract.

all

the

power of Niagara could be com-

of the water could be released over the
of visitors,

noon-

dam

without destroying the beauty of

March

2,
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The Advance

lighting in addition to the individual -efforts of each merchant

Metric System.

of the

The Committee on Coinage, Weights and Measures of the
House of Representatives has recently published a volume of
Metric System

Littauer

the

There are no new arguments on

Congress.

Fifty-ninth

of the

Bill

Meanwhile, however, the metric system

Congress.

and the

either side,

to report the bill to

committee by a small majority decided not

steadily

is

More books

increasing in use in English-speaking countries.

are being printed in that system, and frequent metric descrip-

comment or estimated

tions appear in the daily press writhout

In England one prominent manufac-

need for interpretation.
turing

"Kynoch's,

firm,

metric system in

its

has

Ltd.",

own works

adopted

voluntarily

the

economy and convenience.

for

own

light his

to

272 printed pages containing testimony heard both for and
against

415

premises.

must not be forgotten, however,

It

show-window

advertising value of a good

viewed from across the

interior as

is

that the United States and

not be generally

that they are not

A

the Postal Union.

advertising electric light, but merchandise.

arc lamps in the line of vision, making
store

and

in the

windows seem

grammes, or part

for 15

States,

overweight,

if

five cents

and not on the basis

in excess thereof,
is

only 14.175 grammes,

may

Consequently, Americans

less.

taxed at

is

York, on the basis of

of five cents for half an ounce, which

or nearly 6 per cent

send

abroad nearly 6 per cent heavier than they usually sup-

letters

The same

pose without extra cost.

The

Britain.

all its

condition exists in Great

Post Office

fact that the

metric system in

able to operate the

is

foreign departments without any trouble

should satisfy any fair-minded individual that there

no

is

diffi-

scheme of

company which

special

have frequently during the past year noted the

made

in various cities

of

toward more uniform and

down-town business

lighting of the

streets, either

handsome lamp-posts along each
for the

town merchant
ments.

It

to

central

station

efforts
artistic

with the use

There are several

company and

down-

the

connection

with such move-

at the outset that

the proper lighting

consider

must be granted

in

of a business thoroughfare by lamps placed at frequent intervals
is

a

desirable thing

for

any

point to which has been given too

little

lighting.

There
far;

is

such a thing as carrying the street illumination too

and those about

windows along

the street.

from the standpoint of the purely

seem

to be

little

selfish

when

it

is

are not of great intrinsic brilliancy than
like the arc
it

is

lamps with clear globes used

fronts.

If

the store

and

theless,

it

takes something

windows and
night

;

stores

to

."

Indeed,

cities.

a question whether, in the present state of the art, the

ordinary carbon arc lamp

is

entitled to consideration at all for

The

special artistic lighting of the business streets.

arc,

when

put in sufficiently dense enclosing globes to diffuse the light to a
point where it is tolerable for artistic street lighting, has an
efficiency little,

if

any, better than the

newer types of incan-

better eflSciency

still

is

practical-

near future and that other high-efficiency

filaments are on the horizon,

would seem

it

to be unwise to

put in a system involving the high maintenance and
of the present carbon arc lamp.

cost

first

In designing lamp-posts for in-

candescent lighting, provision should be

made

for the future

use of single large high-efficiency incandescent lamps rather than
for

clusters

low

of the present small

efficiency

larger incandescent lamps will probably for

of considerably better

be

life

and

efficiency

The

lamps.

some time

to

come

than the small

lamps.

may

is

be

Advertising Holds Customers.
Considerable has been said about the maintenance of

solicit-

customers, but perhaps insufficient attention has been given to

in

in

the

not open,

individual

a street an

sign

illumination
is

of

a better ad-

on which the store
brilliantly

well illuminated also.

more than a few

make

they are dazzling

some

merchant, there would

windows are

its

if

in

ing departments and the value of advertising to obtain new

vertisement than illumination of the street

nated, the street w'T usually

lighting

Looking at the matter

doubt that money spent

and show-window lighting and even
the interior of the store

down-town

to inaugurate special

do well to consider just where to draw the line. Much
more illumination can be used on a street if the sources of light
will

The

attention in the past

the effect of such lighting on whatever display there
the store

streets

be not so glaring as to interfere with the illuminating effects

have, and that a certain

city to

amount of money should be expended on such

in

down-town

illumination used on the

ly a certainty in the

side of the street or by

arches and festoons of incandescent lamps.
things both

to sell the electricity that the

is

tungsten incandescent lamp of

Artistic Lighting of Business Streets.

being

It is

well, therefore, both in the interests of the merchant and the

descent lamps obtainable on the market to-day equipped with
Adding to this the fact that the
the proper diffusing globes.

culty in using the metric system in a large business.

The
We

by contrast.

insignificant

known

mailed, for example, to Italy,

letter

New

with glaring

the illumination in the

people are already on a metric

its

from any part of the United
the port of exit, usually

old method of

display merchandise to advantage

They cannot

system basis, as regards outgoing mails to foreign countries
in

The

street.

seldom employed now by progressive merchants for the reason

sought by individual merchants.

may

the

or well-lighted store

hanging arc lamps in front of a store for advertising purposes

system based on the English inch does not seem to have been at
It

much from

the curb-line in front of stores detracts very

central station

successful, even in England.

street

illumination, that the presence of a lot of large arc lamps at

The Decimal Association reports that a recent canvass of members of the House of Commons shows a majority of 148 in
favor of the metric system. The attempt of the British Weights
and Measures Association to create favor for a new decimal

all

planning a

in

creasing their use of electricity.
are a certain

On

number of customers who,

new kind of service

is

worn

off,

m-

every company's lines there
after the novelty of a

are likely to change over to

illumi-

any other new proposition that happens to strike their fancy,

Never-

and

well-lighted showattractive

the value of these things in retaining old customers and in

place

at

hence the importance of a general movement for street

it

is

right here that advertising has a value in retaining

the interest and pride of such customers in their existing electric light

or power service.

If they

know

that a service

is

being

talked about continually in advertisements addressed to those

who
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are not customers,

quite natural

is

it

them

for

What

use of them.

full

ments and

b.v solicitors

is

making

the

being talked about in advertise-

will be talked about

those advertisements, and

some

to feel

pride in already having these conveniences and in

when

by the readers of

these matters are talked about

by the general public the users of them are tolerably certain
to think about them as things of value, and not only to retain

own

their

service,

but

others about the advantages—pro-

tell

vided, of course, that the service

what

is

should

it

be.

On

rates.
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some people who

the other hand, there are always

who can

ire looking for the "bargain-day sales" and

There

reached in this waj'.

difficult for

In some towns where,
made but little progress and

company

the central station

seams very

may

it

be necessary

some such way with temporary

to start the ball rolling in

We

for example,
it

to lay a foundation for

a decided increase in its residence business,

cial offers.

best be

considerable difference in local

is

conditions in this respect.

residence lighting has

g.

spe-

have known of one or two cases where tempor-

ary offers to have houses wired free resulted in a very large

number of connections within

Electric Cooking Dat.a.

We

have several times recently urged the advisability of

centra! station

cooking

when

in

men

obtaining practical experience with electric

order to be ready to handle the matter intelligently
time comes to push

the

among

it

customers.

Every-

a short time, but, of course,

On

expensive business for the company.

v.'as

the whole,

wiring proposition good

tound

While

year around.

the

may

it

has his house wired, wishes something considerably better than
the low-priced job offered at the very low rate, the oft'er

means of getting him

On

account of the

general

displayed

interest

a step ahead.

be

most cases that the residence owner, when he actually

in

conirrton every-day life of

is

it

will

probably seem to be better to formulate a certain inexpensive

thing which helps to a familiarity with electric cooking in the

an ordinary family

it

the

is

interested, in the first place.

many

by our

central station friends, in the results of practical trials of this

and because of the complaint that many of the

kind,

tc•.t^

Small Central Station
The smaller

far published have been very incomplete as to particulars

so

or from supposedly prejudicial sources

we

manufacturers

(the

.

give considerable space this issue to the record of a montli's

cooking

electric

in the family of

one of our editorial

other matters of interest in connection with
to follow soon with the experience of a

staff

and

This we hope

it.

number

of others in

order to bring out practical and specific points on a suhjtct
about which there has been considerable generalizing, some of
correct and

it

some otherwise.

the present test checks
pericncf.

kw-hour consumption,

up very closely with the previous ex-

that one-third of a

viz..

to

.\s

kw-hour per meal per person

is

eral

been built by local

rule,

have

would take
would

The

capital.

local

gone into the enterprise with

usually

that

Fin.'Vncing.

central stations of this country have, as a gen-

a certain

amount of money

settle the entire

was, as a

rule,

continually

if

the

stockholders
that

idea

question of finances.

No

account

taken of the fact that business would grow

the service

was anywhere near

satisfactory and

more

that to enlarge the plant to take care of this business
capital

cam

it

and

to build the plant

Each year the company would

would soon be necessary.

considerably more

than

money would be put back

operating expenses, but this

its

the property in the shape of

into

a fair average figure to assume for electric cooking in fami-

improvements and extensions.

from 3 to 5. The maximum demand of a cooking
equipment has a decided influence on the necessary transformer

gradually year after year in almost every small central station
until

after

and meter capacity, though not

itself

with a

lies

<-'i

-staiinn

capacity in small towns.

chargeable

with

considerable

In large

increased

and above the lighting and power
a considerable array,
.vrffir't

TiiK

have mucli on required

likely to

load.

cities,

station

however,

it

Of advantages

is

over

capacity
it

has

some of which have not been heretofore

much

larger property

way

the

11:

advances

in

Then,

of dividends.

possible to obtain accu-

Matistics of the results of all the

special offers to create

it

too, the

It

make

it

had

fiiid.<

at

the

depreciation due to

the

more modern would

could, therefore, hardly be considered that depreciain

the art has played a

under sufh circumstances.

|.art

the heavy sacrifice that

out and substituting something

due to advances

tion

it

company

whole, the smaller central stations have literally worn out the

involve.

would be very interesting were

the
tlian

the art has been at times very great, but on the

older apparatus rather than

'il:iri»r-<l

Special Offer.s to Create Business.
rate

twenty years' growth

or

very

beginning, but with one which has apparently never paid mucli

throwing

It

ten

This process has gone along

In

very important

some cases the

central stations have not been able to keep up with the

stnaller

growth

which have been made by central station companies in
the pajt few years.
By special offers we mean, for example,

of the business and the stockholders have either been unwilling

residences free for a limited period with a ccr-

as never having paid any dividends having tended to discredit

bii.*mt«s

f'''

"-•

''
bills

'I

number

of lamps; or the offer of a reduction in

to cover part of the expense of wiring,

•chcnics which arc in general on the

day

«alc»" offered by

department

and many other

same order

stores.

ai the "LarKain

There

is

much

laid on both sides of this question of special offer*.
b-'

"

»"'

ordinary legiti'mate work

iiKl

an undue

in

local

of

its

business.

The

year after year

is

a short fine.

tral

is

better to spend the
in

advertising to get in this

amount of moni'y

an extra anuiuni of

same

«o-

busincs<i at regular

circles

reputation of the plant

company has been unable

the

some cases

banks which the company

local

sweeping reduction, even for
it

In

a floating debt.

cnlfrprisc.

if

financial

the stockholders or the

pany have been able to borrow

company ran

pccial offers
i.

is

it

The

capital.

lo

raise the capital necessary for extensions to properly take care

a

'I'll

•'
lic

profit in
"li

''

On one

be claimed that they tend to dcjnorali/r the rcguind to create an impression (hat there

'"

amount of

to be

more

or unable to put in

station

many

com-

few thousand dollars from

carrying along in the shape of

fact that this floating debt is in existence

not conducive to the good standing of the

The whole financial situation with the smaller cencompany is thus radically different from iIkiI of

large corporations

opcniliiiK expenses

slandiilK

is

a

where

a

similar ratio of earnings t"

would have maintained

and wi'iiM have made

r.ivy

ihi-

a

company

lloaliuR

in

good

of securities
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pay for improvements which would put the plant

to

in

first

importance

using these large lamps to see that

in

good illumination are not defeated by exposing

the purposes of

condition.

first-class

of

It is

417

amount

the lamp filaments so that a large

Now, without

the

in

watering operations,

least

can shine

order to inquire whether some

not best either to hood the lamp entirely with a reflector coming

in

is

it

the larger

in the financing of

methods used

of the legitimate

companies should not rightfully be employed to the advantage
of

In other

concerned by small central station companies.

all

a half dozen local capitalists owning a small central

words,

if

station

company

find that the plant

is

paying well above oper-

ating expenses but needs extensions and enlargement to keep

why

up with the demand,
all

should

it

be necessary to pay for

extensions out of the earnings as has been done in so

To

cases?

be sure, these said half dozen stockholders

many
may

down over

well

There are a few locations

in the eyes.

accompanied with shallow types of
large portion of the lamp

improvements and extensions, and
need the dividends, well and

why

ever
to

good

if

the stockholders do not

but there

;

needed

no reason what-

is

the earnings of the plant should rightfully be

take care of

extensions

all

made

by so doing as frequently

if

happens the maintenance of the plant

not properly kept up

is

because of the money going into extensions and the financial

company

reputation of the

We

suffering.

is

have known of

case after case where a plant has struggled along year after

year

way, giving poor service to

this

in

becoming

generally discredited in the

addition of a

new

little

and engineering sense,
tion to give

it

on the money invested.

community, when by

could be put

It

customers and
the

combined with good business

capital

good service and

its

in

an excellent condi-

much

to earn a

better percentage

undoubtedly true that in some

is

cases capital has been put into central station enterprises under
the head of

improvements and extensions, which really should

be charged to maintenance, but, on the whole, in the financing
of the smaller central station companies the tendency has been

not to put

in

enough

satisfactory basis

to

capital

keep the business on a good

to

lamp

With

giving 40

warning

is

mean

spherical candle-power

called for

was

which exposed a

This would have been ex-

bulb.

lamps

first

of the

all

direct light

No

sooner

to yield to the temptation to increase

by reducing the amount of frosting

life

many lamps with only the
low reflectors. The effect

bad both from the standpoint of

is

The

frosted tip on a lamp placed

a reflector which exposes a large portion of the bulb gives

in

lamp

the

Where good
the

effect of

amount

so small in comparison with the large

is

of bare filament above
oft'.

and the diffusing

a half-finished appearance,

the frosted tip

in

to-day

until

frosted are to be seen in shal-

tips

glare and general appearance.

it

that the frosting might as well be left

illumination rather than glare

great majority of cases

in

interior

required, as

is

the deep

lighting,

bowl-shaped reflectors which have been brought out

for

later

much to be prelamp more completely, so-

use over these large incandescent lamps are

Not only do they cover the

ferred.

that only a well diffused light reaches the eye of an observer

from

made

a distance, but if properly designed they can be

throw a greater proportion of the

to use these

new

to

useful

ordinarily

at

light

angles than any of the shallower reflectors.

It is also possible

high-efficiency units in large enclosing globes,

spheres and hemispheres to replace clusters of small inefficient

lamps commonly used

now

in

In

such places.

fact,

it

may

be

said in general that groups and clusters of small inefficient lamps

Things to Avoid with Large Incandiscent Lamps.
number

new

it

had the two-thirds frosted lamp been brought out than both

way

in the future give

power and much higher

the rapid increase in the

is

it

the present

reaching the eye had to come through the frosting.

must

concerned.

all

which

brought out,

reflectors

were about two-thirds frosted so that

the

all

first

ceedingly objectionable but for the fact that the

makers and users began

earnings are sufficient to take care of

When

lamp was

high-efficiency carbon filament

prefer to give up their dividends and enlarge the plant instead

If the

in

so as to hide the lamp filament, or to use a

it

large diffusing globe over the lamp.

of increasing the capital stock and getting others into the com-

pany

of undiffused light

wishing to encourage any stock

As regards

to a single

lamp of equal candle-

efficiency.

new high candle-power

the proper placing of the

of incandescent lamps

lamps,

it

is

evident that for ordinary purposes of general illu-

and over, a word of

mination

in

a room, Igmps cannot be successfully shaded by a

on the necessity of keeping the bare un-

shaded filament of these units hidden from the eye as far as pos-

The efficiency of these large units promises to be, and in
now is, so much better than that of any smaller incandescent

bowl or dome-shaped
pointing at an

pendant rather than

reflector unless placed

angle.

It

is

further

important that they be

sible.

placed sufficiently high to get them out of the ordinary ra:nge

fact

of vision.

lamps obtainable that they are certain to be used

wherever the area

to be lighted

We

is

in the future

not so small as to

make

a

How

of compromise
eyes,

high they should be placed

between

and appearance.

efficiency,

To

is

usually a matter

physiological

on the

effect

secure the highest foot-candle

illu-

some engineers have

mination in the lower part of a room for a given expenditure

taken issue with our advocacy of high candle-power units on the

of energy, lamps must be placed low, while on the other hand,,

large unit wasteful.

are aware that

uround that the quantity of light
brilliancy of their filaments

make

from them and the
their use trying

intrinsic

on the eyes

to reduce the blinding effect of the

must be placed high.

and that they further defeat the purposes of good illumination

compromise.

by their blinding glare which makes

sten

.iiiywhcrc in their vicinity.
licinit

We

higher efficiency of the

it

believe,

larger

difficult to

see objects

however, that the
units will

in-

insure their

extensive use in the future and that the effect on the eye of the
great brilliancy
will

of

the

filaments and

large quantity

of light

have to be corrected by the proper shades, globes and

flectors,

cutting

re-

and by the proper placing of the lamps, rather than by

down

the sizes of the units.

It

is

lamp promises

The

lamps

installation

interesting to note here
to

fit

in

to a

minimum, they

must, therefore, be a

how

well the tung-

with the foregoing specifications as

to the proper use of large incandescent lamps.

lamp as so far produced requires to be operated
or

upright

position.

now demanding

The tungsten
in a

pendant

Since good illuminating engineering

that the majority of incandescent

be placed either pendant or upright,

it

would seem that

tungsten lamp be not later perfected so as to

is

lamp sockets

make

it

if

the

suited to

sockets placed at an angle, there will be no great cause for regret.
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An

Issue of Lighting Stock Denied.

The New York State Commission of Gas and Electricity
has denied the application cf the Onondaga Lighting Company
for a certificate of authority to transact business and to issue
capital stock, and of the Syracuse Lighting Company for consent to increase its capital stock from $4,000,000
to $9,000,000, and to lease its franchises, works, system and
propert>- to the Onondaga Lighting Company for a term of
999 years. The commission disapproves of the lease generally
as to its policy, but more particularly objects to a provision

$1,000,000

permitting a semi-annual issue of

and

common

for increasing the ratio of dividends

The commission

stock.

stock for betterments

upon

all

cessive, because for the past

of but 2 per cent, on the

two years

common

it

is

stock and 5 per cent upon

$4,000,000,

necognize the outstanding securities

representing the

as

value of the property and the rate of return fixed by the lease
as a fair return thereon," says the commission.

"Allowing
able

Government

liberally for

an increase

in population, for a prob-

decrease in the cost of production and distribution, for

of consumption, and
commission is of the
opinion that the contemplated returns upon these securities
would impose an excessive burden upon the community, a
per capita burden greater than is deemed reasonable or warincreased consumption, as well as

rate

for other possible favorable factors, the

spects, but

the proposed lease objectionable in these re-

is

approval of

it

would

in

behind.

service, is

ahead of

Work

all."

of the

Brooklyn Edison

Company.
There has been recently

the future foreclose the

instituted

by Mr.

W. W. Freeman,

general manager and vice-president of the Edison Illuminat-

Company

of Brooklyn, a far-reaching scheme of welfare
which has hitherto been unattempted.
This scheme
consists in having instituted in the club rooms of the company

work,

an evening course in electrical engineering for the benefit of
the male employees of all of the departments of the company. The course consists of high grade experimental lectures,

such as are given in technical institutions, beginning with the
elements, progressing to electrical measurements, direct and
currents.
The sessions are held every Tuesday
Mr. Sydney W. Ashe has been retained as professor
in charge, and he is assisted by Mr. A. S. Hegeman of the
Brooklyn Polytechnic. Four lectures have been given so far,
and the interest manifested has shown the great value of the

alternating

evening.

work.

The course was made

possible in a

W. W. Freeman and Mr. W.
ent

ranted.

"Not only

is

Novel Welfare

ing

the proposed return on the present stock issues

000,000. as well as the

not

France

while

ex-

and the present bonded indebtedness of $5,same return on any future issued stock,
would prevent any future regulation of the price of gas and
electricity, sold by the Syracuse Lighting Company that did

of

Germany is aboiit equal,
The United States, which has no

of us in proportion to the population,

has paid a dividend

the preferred.

"To allow

9,

phone system each year is 500 per cent greater than the yearly
increase in London. Telephones in the various rooms of hotels
and apartment houses, and in department stores, as they are to
be found here, are practically unknown in London.
Mr. Ardron admitted that America is far ahead in telephone
development.
"Norway and Sweden," he said, "are ahead

outstanding

believes that the capitalization

XLIX, No.

Vol.

;

and

its

success

is

large measure by Mr.

T. Wells, general superintend-

due principally to Mr. W. T. Fairburn,
member of the Edison Club

chairman, and Mr. E. N. Kebbe,

Committee.

State in the exercise of certain present and important powers

Wire

of supervision over these interests."

Telephony

in

Under

England.

Mr. John Ardron, assistant secretary of the British Post Ofin charge of telephones, foreign telegraphs, and wireless
telegraphy, in a recent interview with the London Mail gave

some interesting information regarding the telephone development of London and Great Britain. His statistics were for
January

and

l.

5, two patents were granted to Mr.
improvements in insulators. The insulator
shown in Fig. i is provided with sockets in the sides which are
constructed so that the walls of the sockets engage clamps fast-

VV.

fice,

Insulator.

G.

date of February

Clark

for

ened to the wire, thereby holding tlie wire securely against
the insulator by its own tension. The retaining clnmps are constructed so that the wire is held rigidly or may have a certain

comparison of the figures with those recently

a

given out by the telephone companies operating in New York
furnishes a basis for comparison of the telephone service and
development of the two greatest cities in the world, the one
representative of

Europe and Government control, the other

of America and private enterprise.

Mr. Ardron said that

in

London, with an area of 640 square

miles, at the present time there are 130,000 telephones, with a

constant addition of new subscribers at the rate of about 10,000 a year.
Ninety thousand of the total number of London
telephones belong to the National Telephone Company, and 40,000 to the I^ondon Post Office. In Great Britain, outside of
London, there are yxj.ooo telephones, 250,orj<) hclonging to the

National Telephone Company, and 30,000 to the Post OOicc.
In New York city, with an area of 326 square miles, there
were in service and under contract 300,000 telephones, according to the reports of the companies published on January 1.
Thus, it is seen that New York, in a territory only about
half that of London, with a much smaller population, has two
and thrce-tcnthi times as many telephones. If the nitmlx-r of
telephones in the New York metropolitan area, which, roughly

speaking,

is

New York

that territory within n radius of fifty miles of

all

City Hall, be considered,

lilory lacks hut

arc in

all

lonoo telephones

to

it

is

found that

this ter-

many

as there

number

as

of

new telephones added

I

freedom of movement
with

facility

AND

2.

— WIRE

laterally.

witluiut .uiy

tyinK

INSULATOR.

The wire may
nie.iiis

other

thus be stretched
lli.iii

llic

cl:i":;i>,.

same time be held securely to the insulator. The
insulator shown in Fig. 2 is particularly adapted for use in
places where the wire is subjected to great strain. The object
is to take the strain off the usual pin for the insulator, and
By using an
transfer it to whatever the insulator is attached.
and

at

the

angle brace cxlcmling Into the insulator opposite the point of
strain, the latter becomes one of compression and not one of
tension.
A modificatioTi of the ordinary insulator Is used, the
insulator bein^ elnnKalerl in the direction of the strain, so that

Great Britain.

The number

H(iS.

to the

New York

tele-

It

can support the load.
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Electrical Journalism in 1874.
Founded as The Operator
trical

World

in 1874, with this issue the

enters the second generation period of

Elec-

its

first

This incident may well afford occasion for a glance
at electrical journalism in a period which bears a similar relacenturj'.

movement of to-day that the period of
Watt holds to the age of the steam turbine. The only electrical
art was telegraphy, aside from electroplatiug, and this latter
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A. Edison had for some time been engaged in perfecting a
system of "quadruple telegraphy," for sending two sets of
messages and receiving two sets at the same time over a single
wire.
It is stated that on July 8 President Orton and Messrs.
Prescott, Hunter and Brown, of the Western Union Telegraph
Company, met in Mr. Edison's works at Newark and witnessed the successful working of the quadruplex over circuits

tion to the electrical

branch had only begun to add nickel plating to silver deposition.
The first issue of The Operator is dated March i, 1S74, and
consists of a sheet of four pages, 9 in. by 12 in. in size. It is
interesting to observe that at the beginning of the present year
this journal returned to these original dimensions, having in
1883 changed to a page 11 in. by i4;/2, which was reduced to
pH in- by I2j/^ in. in 1894. Tlie Operator was issued semimonthly until October 21, 1882, thereafter appearing as a

With the issue dated January 6, 1883, the name was
changed to The Operator and Electrical World, and three
months later (April 28) this title was abridged to that of to-day.
The Operator was then revived as a separate journal, appearing
semi-monthly from May I to September 9, 1883, when it was
On
discontinued and all effort concentrated on the weekly.
March 11, 1899, absorption of The Electrical Engineer brought
weekly.

a change of

title

World and Engineer, while
American Electrician in January, igo6,

to the Electrical

the absorption of the

had the reverse

now

effect of shortening the title to that

borne.

became the
successor to Electrical Industries (monthly, December, 1889April, 1896) and Electrical Doings (monthly, April, 1896-Feb-

Through

the

American

Electrician the journal also

EDISON'S INK RECORDER,

ruary, 1897).

When The Operator was founded it had to battle with two
formidable rivals. The Telegrapher (October 16, 1865-February
3. 1877), then edited by J. N. Ashley and George Little, and the
Journal of The Telegraph (i87S-date), then as now the organ
of the Western Union Telegraph Company, and which in 1877
In addition traces of ephemeral
absorbed The Telegrapher.
telegraphic journals are found in the columns of the early
issues of The Operator, where there is mention of Telegraphica's
Ghost, of which Mr. Walter P. Phillips was editor The OMce
Boy, edited by J. D. Hasbagen and Wm. H. Eason, and The
Other journals of short life beSwitch, printed in Chicago.
longing to the same period were The Fraternity, The Plug (Cin-

For Amateur Students and Private Lines.
rxcDt

applied for,}

send for circular.

&

Edison

Murray,

ro and 12

Ward

Street,

NEWARK,
FIG.

I.

— EARLY ADVERTISEMENT FROM

N.

J.

The Operator.

;

cinnati). Telegraphica

The

first

and The Electric

(St. Louis).

The Operator were telegWestern Union Telegraph Com-

proprietors and editors of

raphers in the employ of the
pany, and one of them, Mr. W. S. Williams,

is

yet an operator,

Telegraph Company. As the surplus
income from the Western Union Company source doubtless

at present with the Postal

its infancy, there is only slight reference to, and no criticism of, the organ of that company, but en
revanche there is every evidence of lively rivalry with The
Telegrapher. The senior editor of this journal is paragraphed
as a "280-pound man editing a four-pennyweight sheet," and
is
accused of being seen "coming out of Russell's printing

sustained the journal in

about 200 miles in length, two Philadelphia wires having been
looped for the purpose. A test of sending for one hour was

made with great

A

letter in the same issue gives the New York personnel of
Automatic Telegraph Company, then operating a line between New York and Washington, and based upon an invention of Edison, who was electrician of the company, while Mr.
H. Johnson, even then spoken of as "long and very favorv..
ably known in the profession," was superintendent.

the

The

scientific

$2.00pcrdoz
$1.50 1-2 do

Trade Mark.

Patented

Polished nickel-plated ba,K,

May

12, 1874.

or Q for |2

40(3.,

Polished, with Knob and Screw Fastenings,

75c.

75 CENTS.

PRICE

of Mr. Edison.

This led to a journalistic situation which at least added spice
to the rather monotonous tenor of the pages of the two journals, which otherwise dealt in personal mention in the style of
country journals, in verbose articles on telegraphic technics
that often darkened rather than clarified understanding, and

padded with

Snapper" Sounder.

30 CENTS.

junior editor of which, "Mr. George Little, being the inventor
of a telegraphic system which he was endeavoring to exploit

some of the inventions

•'

PBICB

with the entire edition of his sheet wrapped up in a piece
of brown paper." One cause of the exchange of compliments
between the two journals was Mr. Thomas A. Edison, then 27

to the disadvantage of

Edison had
Western Union Company for

later note states that

$400,000.

office

years of age and at the zenith of his career as a telegraphic inventor. Mr. Edison was a valued contributor to The Operator,
and at the time was in disfavor with the rival journal, the

A

success.

sold his quadruplex system to the

notes from foreign journals frequently

in subject far above the telegraphic readers of the day.
It is announced in the issue of July 15, 1874. that Mr. Thomas

Bent poet-paid on receipt of price.

R,
FIG.

The

first

2.

—EARLY

fF.

POPE, Box

5278. X. Y.

ADVERTISEMENT FROM The Operator.

advertisement for the journal was not secured until
a full-page announcement of the L. G.
later The E. S. Greeley & Company.

June and consisted of
Tillotson & Company,

;
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The second advertisement was received from Edison and
Murray, and is reproduced herewith, as is also that of Mr.
Ralph W. Pope, an early advertiser, and now secretary of the
American Institute of Electrical Engineers.
In the latter part of 1869 Mr. Edison came to New York from
Boston, where he had established a reputation as a highly
skilled operator, and where he first began to display his inventive genius.
While looking for emploj-ment shortly after
his arrival, he happened to drop in the office of the Law stock
reporting telegraph, with which the late Franklin L. Pope was
then connected, shortly after a breakdown which interrupted
all business and gave rise to much consternation in the financial
Mr. Edison located and remedied the trouble and
district
was immediately employed by the company at a salary of $300
per month almost triple what he had ever previously received.
A very short time afterwards he produced the Gold and Stock
printer, which at once superseded the Law apparatus and is the
type of stock reporter which is in use at the present day. He
then took up other telegraphic problems, and in the course of
a few years obtained world-wide fame as an inventor, his greatest achievement being the quadrfcple.x telegraph, which, as stated
above, was perfected early in 1874. In 1873 he established a
factory in Newark, N. J., for the manufacture of Gold and
Stock printers, automatic telegraph apparatus, fire alarm instruments, learners' telegraph sets, etc. That the business routine
of a manufacturing establishment conducted by Edison at that
period he was then 27 years old would not be along regular
orthodox lines mfght be taken for granted. Dickson in his "Life
and Inventions of Thomas Alva Edison" gives the following
account of his method
"I kept only pay roll accounts," said
Mr. Edison, "no other kind preserved the bills and generally
gave notes in payment. The first intimation that a note was due
was the protest, after which I had to hustle around and raise
the money. This saved the humbuggery of bookkeeping, which
I never understood, and the arrangement possessed, besides the
advantage of being cheaper, as protest fees were only $1.50."
That Mr. Edison had some reason for lack of faith in bookkeeping appears in another anecdote related in the same publication.
When the Newark factory was first started a bookkeeper was employed, and at the end of the year reported a
surplus of $7,500. On the strength of this showing Mr. Edi=on
gave orders that the "boys" should have a "rousing jamboree"
at his expense but later, becoming suspicious at the unexpected
prosperity, he spent a night going over the books personally and

"In height

;

this

period

Philadelphia and Washington business of the Western Union
The Automatic
printing machines.
Telegraph Company, of which Edison was electrician, used a

Company was done on
I'crfor.-ilcd

tape in sending and a chemical tape for receiving

year the Western Union Company completed its
MiOMopoly, and one result appears to have been the cc«sation
of nolal.lc improvement in the telegraphic art for almost a
niiririK

this

generation.

Another subject of great interest to the readers of The
Operator was the new building of' the Western Union Company, at the corner of Dcy Street and Broadway, into which the
Western Union Company moved during the yr;ir from its old
In thi<i
offices at the corner of Liberty Street and Brri.idway
day of tall buildings it is amusing to read the following description of the

new Westrrn Union

Building.

If

will

he re-

it

is

especially pre-eminent, being to-day the high-

—

,

its

The

the

improvements. Edison, of course, heads the list, other inventors
being Elisha Gray, George I-ittle, Patrick Dclany, F. W. Jones,
U. M. .Phelps, Gcrritt Smith, etc. Machine telegraphy had then
a status which it is only now bcgining to recover. In the first
issue of The Operator we read that the bulk of the Boston,

were added to

America, the bodj- of the building alone considered,
and matched only in that regard by two or three of the highshouldered cathedrals of the Old World. There is really something almost oppressive in the effect produced by its height,
forcibly reminding the traveler of Strassburg Cathedral as
seen at a distance of many miles, lifting its spire into the upper
air and even its very body above the tops of the ordinary
steeples.
There will eventually, however, be nothing incongruous in the altitude of the Western L'nion Building owing to
the fact that so many other buildings in the neighborhood are
creeping up to a height that would not many years ago have
been considered monstrous."
In the latter part of the year considerable space is devoted
This
to the invention of the electromotograph by Edison.
rested upon the discovery that the friction between a stylus and
chemically prepared surface passing rapidly under it is re;t
duced at the moment of the passage of current. Later Edison
utilized the same property in a loud-speaking telephone.
A
note on the invention of "the telephone" by Prof. Elisha Gray
is somewhat startling, but we find this to be a reference of a
telegraphic system for transmitting music.
A writer of the
period, commenting upon this invention, which preceded the
telephone proper by two years, predicted that "in time operators will transmit the sounds of their own voices over the
wires."
One issue contains an account of a primary battery
swindle of the period, whereby it is stated certain gentlemen,
whose names are given, "were played to the tune of about $:8o,000."
The scheme was a "new form" of primary battery, for
v.hich it was claimed and apparently demonstrated that three
cells would indicate 8 hp upon a dynamometer connected with
.1
motor. It was later discovered that the motor was connected
with a belt run by a steam engine in a room below.
In the issue of October 15 it was announced that the Western
Union and Gold and Stock Telegraph Companies had decided
to give the "new Gramme magneto-electric machine" a trial
with a view to working all their lines by electricity generated
by it. This means of supplying current to telegraph lines apparently did not receive favor at the time and was not taken
up in earnest by telegraph companies until almost 20 years later,
following the lead of the American Bell Telephone Company,
which employed dynnmotors on the telegraph circuits operated
over

Western Union had not entirely established its monopoly and The Operator contains frequent notes
of competitors or prospective competitors. The most formidable
of the former was the Pacific & Atlantic Telegraph, which during the year was absorbed by the Western Union Company.
Thi< was essentially a period of telegraphic invention, almost
monthly announcements being made of new systems or radical

At

9.

in

est

:

found, instead of a surplus, a deficit of $15,000.

No.

the building as originally constructed and described below

—

;

XUX.

called that after the fire ui 1890 several stories

—

—

Vol.

—

long distance telephone

issue of

November

i

toll

lines.

gives an extended account of the

in Chicago of the .\merican Electrical Society,
forerunner of the American Institute of Electrical Engineers.
Mr. C. H. Haskins, now of Chicago, presided at the
preliminary meeting; General Anson Stager was elected presi-

organization
the

Mr. C. H. Haskins and Mr. George B. Prescott were
the vice-presidents, and among the directors were Mr.
Franklin L. Pope, Stephen D. Field and Colonel R. C. Clowry,
now president of the Western Union Telegraph Company. This
society published three volumes of proceedings, called the Jourrleut

:

among

nal of the American Electrical Society.
years 1875-77; Volume II, 1878-79, and

Volume
covered the
Volume III. dated 1880,
I

consists of a single number.

The Operator dated December i, 1874, contains
from Mr. Edison submitting a problem as follows:
"Transmit alternately positive and negative currents within a
cloMil circuit from a battery, all the poles of which arc connccti-d in the ordinary m.inner, using an ordinary MiTse key
to which no extra point or .nppliancc whatever is to be applied.
No device other than the battery, key and connecting wire to
Mr. Edison enclosed two diagrams, e.ich solving
be used."
Solutions to Mr. Edison's
the prr)hlem in a difTcrcnt way.
problem were oflcrcd by Mr. A. S. Brown, late chief engineer of
tlic Western Union Telegraph Company; Mr. Thomas M. Rrennnn, now cliief clerk of the Operating Department of the Western Union Company, and Mr. George D'lnfrcville. later chief
electrician <>f the Western Union Company.

The

a

issue of

letter

March

2.
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many famiUar present-day
some previously menMr. Patrick Delany, who has just invented

glancing through

111

names

the

are encountered.

we

tioned

find that of

p;iges

In addition to

operatin,<^

conduct the publication as an independent
William Maver, Jr., Frank B. Rae, A. B. Chandler, E.
H. Johnson, R. W. Pope, George A. Hamilton, T. R. Taltavall,
Walter P. Phillips and others. All of these gentlemen were at
that period prominent in their connection with telegraphy in fact,
aside from the few who secured important administrative positions with telegraph companies prior to the development of the
telephone and electric light industries, about every name of
prominence in telegraphic circles at this period later became
Possibly the backward state
identified with these industries.
of the art of telegraphy during the quarter century following
was largely due to this depletion of its personnel, which, moreover, could not be recruited to its former standard owing to

a very

;

to be entirely free to

journal

;

;

new

the superior attractiveness of the

Cost of Electricity Obtained from
Steam, Gas and Oil.

Water,

At

a

New York

meeting of the

held on

Society,

Lucke presented

a

section of the

February

paper discussing

in detail

Cha.les

as that for reciprocating

man can

The maintenance charge

men

are required for

care for
of

a

two 5,000-kw

turbine

characteristics of a steam turbine are quite different
from those of a reciprocating engine. On account of the leakage
past the blades the turbine has a lower efficiency at light load
than has the engine, but it can carry enormous overloads with

Mr.

much

higher efficiency than can the engine.

F. G. Clark, in discussing the variation of cost of

energy

with the load factor of the station, remarked that while with

would be $35 per kw-year,
40 per cent load factor the cost would be $65 per kw-year,
and at a 20 per cent load factor the cost would increase to $100
per kw-year. He drew attention to the fact that in comparing
gas and oil engines with steam engines one should not neglect
to consider that steam engines and steam turbines can carry
enormous overloads, while gas engines and oil engines are limited to about 25 per cent overload.
Therefore, it is not necesa load factor of 100 per cent the cost

at a

much

sary to carry as
for peak loads as

excess capacity in a steam equipment

would be true with

either a gas or an oil

In the case of steam equipments

it

is

possible to

use water heat storage for equalizing the load on the boilers.
Thus, immediately preceding the peak load it is possible to

have the boilers

down

with water at a high temperature and

filled

pumps while

the peak load continues, and
energy stored in the heated water for
the excess capacity demanded during the peak.

to shut

American Elec-

Prof.

26,

same

while three

The load

depend on
trochemical

the

will be
perhaps one-fifth of that for an equivalent reciprocating engine.
units.

equipment.

electrical field.

is

fact,

each 5,ooo-kw- engine unit, one
turbine

;

steam turbines
a matter of

As

engines.

new system of telegraphy Mr. F. W. Jones, then in Chicago,
and who presented a paper in 1874 before the American Electrical Society; Mr. T. D. Lockwood, who had just come to New
York from New England Mr. W. J. Johnston, .who the following year became proprietor and editor of The Operator, and
soon after resigned as a Western Union telegrapher in order

a
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the feed

utilizing the

E.

the various factors

which enter into the cost item of the energy consumed

Recession of Niagara.

in elec-

The author discussed the electric genwhich the source of power is water, oil,

trochemical industries.
erating

in

station,

In each case commercial sizes of machines

steam or gas.

The

chosen.

oil

were

engine driven station was assumed to contain

six i6o-kw units, four of

which were

other two being held as reserve.

to be in use constantly, the

In

the

gas

driven

engine

was assumed that six 6oo-kw units were installed,
two of which were held as reserve. The steam station was
assumed to contain six 500-kw units, four being in use constantly.
In the water power station the units installed were
assumed to be operated continuously at full load. The initial
cost of the installation was found to vary from $75 to $200
per kw for the water station, and from $110 to $150 per kw for
station

it

the steam station, for either reciprocating engines or steam tur-

bines; while the equipment in the

engine driven station were

oil

estimated to cost $217 per kw, and that in the gas engine driven
In each case it was further assumed that
station $270 per kw.
the total investment cost per year per kilowatt could be taken
per cent. The operating cost was estimated from values
found to exist in practice. On the basis of the above assumptions the author presented the following table showing the cost
of electrical energy obtained from the various sources, the
values being in dollars:
at 10

Water
Max.

.

,

Mill.

cost per kw
Investment cost per year
Initial

per

7s.
7.5

Oil.

Mean.
217.
21.70

Steam
Max.
Min.
,

no.

150.

16.5

22.5

52.5

52.5

69.

75.

,

Gas.

Mean.
270.
27.0

kw

Operating cost per kw.yr.
Total cost of energy per
kw-year

In

200.
20.
5.

i.

8.5

25.

56.9
78.6

38.5
65.5

discussing Prof. Lucke's paper,

Mr. H. G. Stott called

actual

proportion of operating

attention

to

the fact that

the

charges to fixed charges will vary largely with the load factor
of the station. Thus with a 50 per cent load factor, such as is
common in railway service, the operating expense would b€
61 per cent, the fixed expense 33 per cent, and other expenses
6 per cent, while with a 20 per cent load factor, such as is common in lighting equipments, the operating expense would be
30 per cent, the fixed expense 60 per cent, and the other ex-

penses

10 per

various stations
factor.

cent.
it

Moreover,

It

is
it

is

seen,

therefore, that

in

comparing

extremely important to consider the load
is not proper to assume that the cost of

The

recent agitation against the utilization of Niagara gives

special interest to data

on the rapid change and breaking down

of the great cataract by the body of water hurled incessantly

over

its

crumbling

crest.

Indeed

it

has been reasonably argued

that the salvation of Niagara will be etifected by giving

it

less

Mr. G. K. Gilbert, of the U. S. Geological Survey,
l;as just issued a pamphlet showing how rapidly Niagara is
going backward upstream to BufTalo.
The data for computing the rate of recession of Niagara Falls
to drink.

include surveys of the crest line

made

in 1842,

1875, 1886, 1890

and camera-lucida sketches made in 1827. During
the period covered by these data the rate of recession has not
differed to an important extent from the natural conditions.
The present and prospective diversions of water for economic
uses interfere with the course of nature and may be expected
to modify the rate of recession.
The rate of recession of the Horseshoe Fall, or the rate of
lengthening of the Niagara gorge, during the si:;cty-three years
I'rom 1842 to 1905 is found to be 5 ft. per annum, with an
uncertainty of i foot.
For the thirty-three years from 1842
to 1875 the rate was apparently slower than for the thirty years
from 1875 to 1905. The rate .of recession of the American
Fall during the seventy-eight years from 1827 to 1905 was less
than 3 in. per annum.
The time consumed in the recession of the falls from the

and

189s,

escarpment at Lew'iston to their present position, or the age of
It can not properly be comthe river, is not here estimated.
puted without taking account of all conditions, local and temporary, affecting the rate of recession, some of which have
varied greatly from point to point and from time to time.
Mr. Gilbert's report is published as Bulletin No. 306 of the
Geological Survey. It i<; accompanied by a report on the survey of the crest line of Niagara Falls by Mr. W. Carvel Hall,
who made the survey in Jmie, 1905. The work was done under
a plan of co-operation between the Survey and Mr. Henry A.
Van Alstyne, state engineer of New York. Mr. Hall adds
two tables to his report, one showing the artificial monuments
and other permanent reference points connected with the triangulation of the surveys, the other the distance between per-

manent reference

points.

;

:
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L nderwriters' National

Electric Association.

The annual meeting
derwriters' National

rooms of the

of the Electrical Committee of the UnElectric Association will be held at the

New York

Board of Fire Underwriters, 32 Nassau
on March 27 and 28 for the purpose of

Street, New York City,
making changes and additions to the National Electric Code.
As is well known, it has always been the endeavor of the Electrical Committee to make only such changes in the Code as

made necessary by progress in the art, or such
shown by some field experience to be necessary

are

as have been
to safeguard

against hazard, since changes in the code, even if necessary,
cause more or less confusion and trouble. It will be remem-

meeting of the Electrical Committee in
December, 1905, there were submitted matters of such importance as to require further consideration before action was
taken. These various matters were referred to sub-committees,
by whom they were considered during the past year, and their
reports will be considered by the full committee and finally
brought before the general meeting in New York for action.
The following committee reports will be considered
Committee on Rules for Signaling System
Committee on SlowBurning, Weather-proof Wire; Committee on Wiring and
Equipment of Street Railway Property, including rolling stock;
Committee on Double and Single-pole Switches Committee
on Variable-speed Motors; Committee on Theatre Wiring;
Committee on Construction and Installation of Rheostats Comniittee on Series Lamps; Committee on Insulating Joints;
Committee on Outlet Boxes Committee on Metal Mouldings
Committee on Laboratory Report in Condulets; Committee on
Rule 13 A Committee on Omitting Fuses in Neutral of Threewire Systems, and Committee on Electric Signs. There are
also a number of suggested changes in the rules to be given conb-ered that at the last

:

;

;

;

;

;

number of miscellaneous suggestions.
The Committee on Double and Single-pole Switches is of
the opinion that there is no reason why a single-pole switch
should not be permitted when installed where under the rules
no switch would be required. The other recommendations of
sideration, as well as a

this committee are that single-pole switches must never be
placed in the neutral wire of a three-wire system except in the

two-wire branch or tap circuit, described in Rule 21 D. Threeway switches are considered as single-pole switches and must
be wired so that only one pole of the circuit

results it can be remedied in other more satisfactory ways than
bv decreasing the frequency of ground connections.

The Committee on
tion of II

To

this rule arc a

number of explanatory

The Committee on Theatre Wiring has suggested

Kt

of special

rules

and requirements

for

the

notes.

a complete

installation

of

wires and apparatus for electric light, heat and power in theatres

where the

potential of the system docs not exceed 250 volts,

An amendment

Electric Signs has recommended the adoprequirements and specifications for the construction

and equipmerit of electric signs.
One of the changes in rules suggested is to add a new section
to Rule 24 to the effect that in frame buildings, where the work
is not exposed to moisture and the system has a difference of
potential not exceeding 300 volts, approved flexible tubing may
be used as a complete tubing system under certain enumerated
restrictions.

Under the miscellaneous heading
Rule

22,

Section

a,

it

is

suggested that under

service switches should be required to

all

be of at least 25-amp. rating.

suggested that a fineb, advising that
the bottom of cabinets be given a decided slant to prevent the
accumulation of dust, etc., and to prevent its being used as a
shelf.
It is also suggested that sockets and receptacles be rated
in volts

It is also

added under Rule

print note be

and amperes rather than

54,

in

Section

candle-power.

Other sug-

gestions call for general rules governing the construction and

connection of outdoor signs

Ipmps

;

the installation of

mercury vapor

the provision of a thoroughly safe stand to be supplied

;

equipment of every electric smoothing iron put
on the market, and that some action be taken regarding the exposed, live incandescent lamp bases found on some of the new
as a part of the

types of lamps.

The

following opinion of the laboratories has received the en-

dorsement of the Electrical Committee. In sockets and receptacles of standard forms a ring of any material inserted between an outer metal shell of the device and the inner screw
shell for insulating purposes and separable from the device as
a whole, is considered an undesirable form of construction
This conclusion was reached as a result of experience showing
such rings to be easily broken or frequently left off altogether,
thus leaving no reliable
inner

shells

from coming

means of preventing the outer and
in

contact

with each other.

This

does not apply to the use of rings in lamp clusters or in devices
where the outer shell is of porcelain, where such rings serve
to hold the several porcelain parts together and are thus a necessary part of the whole structure of the device.

Telephony

fol-

lowing rule: All variable or varying-specd, alternating-current
motors must be marked with the maximum current whicli they
can safely carry for 5 minutes and 30 minutes, respectively,
starting cold.

9.

carried to either

is

Motors reported the

Variable-speed

XLIX, No.

object of this rule grounds should be made as frequently as
required in this rule and that if trouble from stray current

switch.

The Committee on

Vol.

in

Railway Service.

Before the New England Street Railway CTub on January 31,
Boston, Mr. C. J. H. Woodbury read a paper on the appliHis address incation of the telephone to railway service.
cluded considerable data as to electric railway dispatching, as
In regard to some other points, he
based on the telephone.
at

said

"labor saving" invention is generally a misnomer,
production increasing devices, but the telephone is in the
former class, as Mr. Frank Thomson, President of the Penn-

The term

one of the rules which h.is been suKRCstcd
by the Committee on Construction and Installation of Rheostats is that variable-speed motors, unless of special and approto

for

be so arranged and connected that they cannot be started luulcr

sylvania Railroad, said that the telephone was the only invention introduced during his business career which had been
a time saving device, for while all of the others had added

weakened

to

priate design,

if

controlled by

means of

field

regulation, shall

field.

The sub-committee on

Series L.imps has

recommended

that

work, the telephone had enabled him to transact his
much greater rapidity that it gave him more time

his

duties with so

Section b of Rule 31 Iw stricken from the Code.

to devote l" matters of the policy of that great corporation.

1 he Committee on Outlet Boxes has amended Rule 24, Section u, and has recommended thnt Section e. Rule 22, be stricken

some

from the Code.
The Committee on Metal Mouldin([s

mend

the prohibition of the use of

now

not prepared to recom-

wooden mouldings
in

for

and additions

all

to

'

this feels that

in

the

nrdcr to properly

acroiiiiiliih

the

telephone is indicated by
which also have connection with the
private branch exchanges ncil only con-

applications of the

railroads
their

nect with the offices at the headquarters of various divisions of
the railroad, the operation of trains, but also extend down into

mines and out to the docks where the coal is shipped,
even connected to tclephnnes in the cabins of the vessels
lr:msportinK coal, or the tugs which tow the coal barges. On
the Mexican Central Railroad all of the caboose- are equipped
with telephones so that all freight trains may be at any time
the coal

•iiid

rfTecf

In regard to the frequency of ({round connections required
'
1.1 A, Section b. par.igraiih 3, the committee appointed

It

m.iiiifold

of

mining of coal and
is

classes of service, but offers certain changes
specifications in this connection

The

:
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communication with the superintendent's office, in the same
that the wrecking cars of steam railroads are equipped
with telephones which can be attached temporarily to wires

manner

of telephone lines near the

road by means of rods carrying

wires ending in hooks and in that manner becoming in communication with the supervising officers.
One of the many instances of the service of the telephone
in cases of

grave emergency occurred on

May

a passenger train near Harrisburg struck a
djTiamite,

whose

e.xplosion

21

killed

when

1905,

11,

of the most notable schemes aims at utilizing the

and supplying the Auckland

who

150,

where the stay
longer than for the change of passengers and baggage.
intermediate

district

SINGLE-PHASE TRACTION— At

a meeting of the ElecEngineering Society of Columbia University, to be held
on Wednesday, March 6, Mr. W. S. Murray, electrical engineer
for the New York, New Haven & Hartford Railroad, will discuss the subject of single-phase traction. The lecture will be
held at 8 p.m. in room 301, Engineering Building, Columbia

has introduced a

at

famous Huka

with 76,000 horsepower, the estimated cost of the necessary plant and works
being $8,000,000.
Falls,

This card index also contained the exact location of the patients in the hospital wards and was continued with additional
information from the examining surgeons and ward physicians.
Some of the leading express trains are equipped with telephones which are attached to the central office system at teralso

Zealand gov-

its

trical

and

New

engineer in chief, in the course of a report on
One
the utilization of New Zealand's abundant water power.

ernment by

were taken to the Harrisburg Hospital. The Pennsylvania
Telephone Company set up a private branch exchange in that
hospital which was operated by Mr. L. H. Kinnard, General
Manager, while Mr. J. A. Crosman, jr., Secretary and Auditor of
the Telephone Company, established a card index system on
which the names of the vi-ounded and dead were placed as
far as known, with the nature of the injuries and the probable
outcome of the case as judged by the surgeons in charge.

minals,

great electrical engin-

eering projects have been submitted to the

with

car loaded

and wounded

POWER— Som^

NEIV ZEALAND

in
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points

is

University.

CONNECTICUT COMMISSION —Ur.

Rogers, of Danbury,

in the Connecticut Legislature to establish

bill

Commission of Gas and Electricity to comprise three memnominated by the Governor and confirmed by the Senate.

a

bers,
It

is

to have general supervision over all persons or corpora-

tions supplying gas or electric currents for light, heat or

purposes, as to prices, quality and the

of the commission

to be in Hartford,

is

power

The main

like.

and a branch

in

office

New

Haven.

Non-Arcing Muffled Fuse.

RAILWAY SIGNAL ASSOCIATION.— A

stated meeting of

the Association will be held at the Great Northern Hotel, Chi-

Mr. Frank B. Cook was granted a patent on February 12, Tor
an enclosed non-arcing muffled fuse, shovi^n in longitudinal section herewith. The bore in the fuse is made small and a sponge
and resilient substance is placed in the bore, surrounding the

cago, Mar. 18.
10 a.

The

subjects for consideration are as follows

m. to 12 noon, discussion on general specifications for

noon to i p. m., discussion on installaand maintenance of storage batteries; 2.30 p. m. to 3.30
p. m., discussion on signal lamps, design of, etc.
3.30 p.m.
to 4.30 p. m., discussion of special committee report on interlocking and block signals.
electric interlocking; 12

tion

;

NON- ARCING MUFFLED FUSE.
fusible

conductor.

FIRE ENGINES.—The German

The gases produced when

the fuse blows

are absorbed by the spongy substance which also expands and
stops the arc, so that there is neither noise or flash attending
the disruption of the fuse.

CURRENT NEWS AND NOTES.

Export Review

states that

make trials with automobile fire engines, for
which purpose the sum of $12,000 has been appropriated. One
Berlin intends to

electric car and one steam car are to be put in service, and to
be run daily until each will have made 10,000 kilometers (621
miles).
In case the trials prove satisfactory a complete set of
new fire engines is to be proposed. Berlin now spends $62,000

a year

on horses for

fire

engines, which

sum would be

available

for motors.

A TOKIO SUBlVAY.—lt

Tokio

stated that

is

is

to

have a

subway

The

12 miles long, costing only $25,000 a mile to construct.
estimate seems low, but labor is cheap in Japan, and the

captors of Port Arthur

know how

to

burrow.

POSTAL TELEGRAPH WAGES.—The
Postal Telegraph-Cable

ten per cent in the salaries of
chiefs,
offices

assistant

officers

Company have ordered an
all

chief operators

of

the

increase of

operators, traffic chiefs, wire

and managers,

in

all

of the

of the corporation in the United States.

lOlVA ELECTRICAL ASSOCIATION
convention at Clinton,

la.,

April 18 and

19.

will

hold

its

next

Prof. L. B. Spinney,

Iowa State College, Ames, la., is secretary of the association.
The Iowa Street and Interurban Railway Association will hold
its convention on the 19th and 20th, at the same place.

SOCIETIES IN CINCINNATI.— Uemh<tTs

of the Electrical

Engineers' Club, the Civil Engineers' Club, Mechanical Engineering Club and the Cincinnati Chapter of the American In-

met a few days ago and adopted a conand by-laws for a new org.^nization which will include them all.
They believe that it will be well to form a
closer .nlli.Tnce nmonfj the engineers.
The plant is to have
club rooms and a library.
stitute

of Architects

stitution

CHICAGO POLITICS.— Mayor Edward F. Dunne has been
renominated for mayor by the Democratic City Convention,
which by resolution pledged the party in Chicago to the principles of the referendum, to municipal ownership of all public
utilities, against franchises for utility corporations and to oppose at the polls the traction ordinances passed by the City
Council, which will be voted on at the next election. After his
nomination Mayor Dunne spoke of the record made by his
administration and attacked the traction ordinances. The resolutions- were adopted without a word of opposition.
ALPINE

ICE.

—

It

is

stated that the introduction of electric

railways into Alpine districts has been the
ing a

new and somewhat

means of

—namely,

strange industry

ing of glacier ice for distribution

in

large cities.

establish-

the quarryIt

would

appear that certain of the Swiss communes have been able to
grant concessions of their glaciers for this purpose, and blocks
of ice, often of large size, blasted out of the glacier are transported to the vicinity of the stations for conveyance, in carefully refrigerated vans, to Lyon and other large cities remote
from the Alps. Glacier ice, which is perfectly pure and transparent,

and which has many

qualities

which are greatly appre-

consumers, commands a higher value than that of
the usual kind obtained from frozen ponds or lakes.
ciated by
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SUBMARINE CABLE TELEGRAPH V.—Ught

is

often losl

of the fact that submarine cable telegraphy as an art was developed independently of the transatlantic cables of 1858 and
l866, which merely figure in the art as longer lines than numerous predecessors. The first submarine cable was laid between
Dover and Calais in 1850, and prior to the unsuccessful Atlantic
cable of 1858, more than 50 lines had been laid, of which 16
were over 100 miles in length, and two were 500 miles long.

Between 1858 and

1866, the date of the

second and successful
-Atlantic cables, more than 60 cables were laid throughout the
world, a number having lengths ranging from 400 to 700 miles.

GRAHAM BELL MEMORIAL.— The

Bell

Telephone Me-

morial Association has asked a grant of $10,000 from the government of Ontario. The association was formed for the purpose of purchasing as a public property the Bell homestead on
Tutela Heights, and erecting a monument on a central site in
the city

memory of the inventor of
who however, happens still to be alive, although

of Brantford to the

telephone,
fact hardly

seems

to be realized in the

Dominion.

that not less than $40,000 will be required.

It is

estimated

Toward

this $9,.

300 has been subscribed by private individuals, $6,300 by citizens of Brantford.
It is anticipated that the people of that
city will contribute $15,000 in all, and the province is asked
to give $10,000.
It is understood that the province will contribute something toward the fund. The amount is not .innounccd
as yet.

DEATH OF

PROF:

M 01 SS AN. —Aimounctiv. cut

from Paris of the death

was

re-

February 20, after .in
operation for appendicitis, of Prof. Henri Moissan, well known
as a chemist, and through his researches with the electric furnace.
Deceased was born in Paris in 1852, and was consequently about ss years of age.
In 1887 he wo
the Lacaze
prize for his experiments with fluorine, which he was the first
to isolate and liquefy.
His most striking success in the use of
ceived

there,

i

the

electric

furnace

«as the

artificial

production

of

mintite

diamonds by the sudden cooling of molten iron or silver impregnated with carbon. His lecture in New York, in Octoljer,
1896, on his researches with the electric furnace, will be recalled by many.
Upon tliat occasion a banquet was given in
his honor by leading American scientists, chemists and engineers.
Prof. Moissan was the author of a work on the Electric
Furnace.
Last December he was awarded the Nobel prize

PUBLIC UTILITY RATES.—The bill introduced in the
Indiana Legislature by Representative Daily to prevent a public utility company from increasing its rates after once having derro.iscd them "in order to destroy competition or to

—

prevent cut-throat competition," as its author claims, has caused
a great slir .imong the electric, the hcaliuK. the water, the tele-

phone and other corporations, and many representatives have
visited

the

legislature

to

protest

against

the

bill

being en-

companies that have harnessed
the St. Joseph River, and arc selling electricity in South Bend,
I-Jkhart and other cities, state that during scver.it months in
the year they have more power than they can sell at the
usual rate
To dispose of their prfiducl during these months
they have reduced Ihc price on the surplus and sold it to dif'I hey
ferent factories and others in nerd of power.
assert
that several million dollars had lii'en invi-sled in dams and
electric plants along the St. Joseph, and that similat projects
would, if the bill became a law, be abandoned, as capit.nl coulfl
'
not be induced to make «uch an investment.
acted into law.

Officers of the

MATTERHORN RAILWAY .-\(W\cc^
erland, state that

two engineers, successful

from Geneva, Switzwork in de-

in tlicir

signing mountain railroads, have applied to the Federal Council

from Zermatt
to the top of the Matlcrhorn.
The «chctne consists of two
sections the first a mg-and-rachct track from the Vicge-Zcrmatf station to the Lac Noir (3,508 meters), tunneling through
for a franchise for the construction of a railway

—

9.

Peak the second two funiculaires from the refuge
summit (.3,052 meters). The whole system is to
be worked electrically and the promoters propose to construct
buildings at the summit sufficient to accommodate a certain
number of visitors, including, if feasible, a compressed air
room for persons who suffer from mountain sickness. It is
the Hoenili

estimated that
road and that

;

it
it

will

require four years to construct the rail-

will cost 10,000,000 francs.

Zermatt to the summit

will require

The iourncv

one hour and

froni

minutes
and cost 50 francs. At present the ascent takes twenty-four
hours and the charges for guides amount to iSo francs. Alpinists are bitterly opposing the scheme, on the gr.ound that it
would make one of the finest and most difficult peaks m Switzi.rl;ind accessible to every cheap tourist.
No evidence has been
;iild;'.ced to show why the "cheap tourist" should not have the
niiuntains

made

tifty

accessible to him.

RAILROAD BLOCK SIGNALS.— The

Intcr-State

Com-

merce Commission has made an exhaustive report concerning
the investigations made of tlie workings of the block system
to prevent railroad accidents. The commission recommends the
passage of a bill which it submitted a year ago that would
compel all railroads to adopt the system, but now suggests
that the time for compliance with tlie compulsory features be
extended three or four years from the present. The report estimates that It would take from one to three years for all roads
to equip with the block system, the difiference in time depending
upon the time required to train the operators and for manufac-

Whether a law is passed
commission asks that it be

turers to supply the apparatus needed.
at

the present session or not, the

make an official investigation of all train acciReference is made to the commission's investigations
of the recent wrecks on the Southern and the Baltimore &
Ohio railroads, both of which have the block system. .Although

authorized to
dents.

these investigations are not complete, the commission says that
the wrecks cannot be charged to the failure of the block sys-

tem, but rather to the laxity of the operation of

tlie

system.

There are now 48,743 miles of railroads operating trains under
the block system, of which 6,827 miles arc automatically operated and

41,916 controlled by manual

LONDON'S LAMENT.— A
don of February 23 says
seen in

for his experiments in the isolation of fluorine.

XLIX. No.

station to the

the
the

\uL.

London

in

:

many

apparatus.

special cable despatch

"The

from Lon-

greatest popular demonstration

years occurred this afternoon,

when

uncounted thousands marched through the principal streets
to Trafalgar Square, where a mass meeting was held in opposition to the socialistic policy of the London County Council.
The municipal reformers were themselves astonished at the
evidence given of the popular revolt against tlie extravagance
and incompetence shown in municipal ownership experiments
which have so damaged London's credit. The procession was
more than a mile long and included many unique features.
Fifty men carried hods of rotten bricks from the Council's
famous brick making yards al Norbury. Others carried some
of the Coimcil's surplus Austrian blankets from a lot of 2,000
unloaded upon the municipality because a requisition for 200
had a cipher added to it. There were fifty powerful gramophones in line which ground out fervid comments upon "wastrels" for the delectation of the great crowds along the roiuc.
Cartoons and election mottoes without number were carried
upon drays and floats.
A huge representation of a County
Coimcil steamboat was inscribed: "One man, one boat." The
enthusiasm was greatest in Trafalgar Square, which was literally packed, many thousands being unaldc to get within eardiot of Nelson's monument, which was used as a rosfrr.m.
There were sprrchrs by half a dozen members of the House of
Conunons and lenders of the Mimicipal Reform party atid the
mecling adopted a rrsoluliou selling forth thai "this mass meeting of London ratepayers indignantly protests against the increasing burden of rales caused by the Progressive Socialist
party and pledges itself to excrl every effort to turn the wastrels

out on March 2 and place
form."

in

power

the party of municipal re-

PdWER Station of the York Havex Water and Power Compaxy at York Ha\t;n, Pa.

Electric

Transmission System of the

"\'ork

Haven Water and Power Company.

average depth of about 20 ft.
is a large wing clam over 5.100

This is built diagonally
Duffy Island, and is constructed
of heavy timber and granite, the stone having b-een taken from
quarry on the ground owned by the company near the power
;.
across a portion of the

THEWater & Power

power station of the York Haven
Company, on the Susquehanna River at
York Haven, Pa., is one of the largest in the State, and
hydro-electric

was

purpose of supplying electricity throughout the
counties of York, Dauphin, Cumberland and Lancaster. Much
property surrounds the power station site, which is owned by
the power company, the original intention having been to lease
the ground to large manufacturing concerns who would buy
electricity in bulk, the power company supplying it at a very
low cost, much after the system which now- obtains at Xiagara
built for the

F.illi.

N. Y.

Fig.

I.— Ixtertor \'iew

m

The power house when complete

long.

falls to

house.

To insure a durable foundation for the power house and its
massive machinery, blasting and excavating below the surface
had

and a firm mass of rock far below the
bed was reached. Upon this the power house is constructed. The walls are of inasonry and vary in thickness from
10 ft. at the bottom to 3 ft. at the floor line. From this point up
the structure is of brick and the walls are 2 ft. thick. Windows on all sides provide ample light and ventilation.
to be resorted to

river

the Hvdro-Electrtc St.\tion of the York Haven Water axd Power Company.

will be 478 ft. long and 51 ft.
Extending from the building to the falls is an immense
granite wall over .•?.50o ft. long and from 28 to 34 ft. high. This
wall is << ft. thick at the top and from 16 to 20 ft. tliick at tlie
bottom.
It encloses a race 500 ft.
in width and having an

wide.

intersection of the wall

.At the
ft.

Just above the power house there

is

a small

spillway with

booms extending diagonally across the race for deflecting
The wheel pits are 10 ft. deep
the ice. etc.. to the overflow.
and extend the entire width of the power house, opening to the
forcbay. They arc protected by iron racks and are made acceslog
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sible by lowering large head-gates of structural iron weighing
about II tons. Each pit contains two "8.s-in. inward flow turbines hung from a spring bearing in the top of the draft tube.
The turbines are level with the floor of the pit and are about

Vol.

pump, which maintains a

in use consisting of a large oil

sure of 200

lb.

XLIX, No.

per square inch.

A

6-in. pipe

9.

pres-

runs the length

is tapped for the diflferent governors.
A
return pipe of the same size is provided with a small pump
belted to a small direct-current motor, the latter outfit maiii-

of the building and

Wa

•

Vs

E'^

i--rft^^ j-««a3i

ib^
^m

1

''id^^Kii

1/
FIC.

2.

—CABLE

.\LLEY JOINING

POWER HOUSE AND TR.^XSFORMER

FIG.

4.

— TR.\NSFORMER

HOUSE AT YORK HAVEN.

HOUSE.

of pressed steel and having cast gun-metal hubs and guide rims.

of about 25 in. The large pump for the acgeared to a three-phase S. K. C. multi-speed induction motor with a wound motor and a controller for cutting
in iron grid resistance.
This motor is supplied with current
at a potential at 220 volts from two transformers connected to
tlie main alternating-current bus-bars.
Current for 22 enclosed
arc lamps used for general station lighting is also taken from
these transformers, while clustered incandescent lamps hung

The

bi'.low

6 ft above the low-water mark.

The

and extend well under water, the

draft tubes are 10

long

ft.

head under normal
conditions being about 21 ft. Float gauges on the switchboard
gallery show at a glance the height of head and tail water. The
turbines were built by the Poole Engineering Company, of Baltimore, Md., and are rated at 550 hp each, or 1,100 hp per pair.

The

effective

turbines are of special design, the buckets being

made

shafts extend from the turbines vertically to the miter gears
above the main floor and each is encased in a cast-iron tube
which protects it from the action of the water and insures
longevity both to the shafts and bearings, which sustain them
in line.
The spring bearing is located just above the runner,
the shaft being held in line by a truss bearing at the top. Each
shaft has a large gear wheel fitted with wooden cogs, which
mesh with a beveled pinion on the generator shaft. The gates
cf both turbines are operated by one rack with suitable gearing and hand wheel.
.At

iTi.-i

lit

iIuT'-

I'lc.

arc

installed ton

iiMif.

of turbines for

llic

Sturgess and four
the

cumulator

Lombard governors bcinR

Lombard governors

arc

belted to the generator shaft.

criuippcd

An

with

used,

individual

accumulator system

Two

of

pumps
is

also

is

the crane girders on each side of the

room are supplied

with direct current from the exciter bus-bars.

The

turbine bearings

are supplied with oil from a gravity

A

tank on the switchboard gallery supplies each turbine, the line terminating in a Vi,-m. brass pipe fitted with a
regulating valve at each cup. The feed is regulated to suit the
system.

consumption and after passing through
caught and returned to a filter, whence it

tlie
is

bearing the

pumped back

oil

is

to the

si:pply tank in the gallery.

The generators
r.-.ted

are S. K. C. three-phase inductor alternators
and KCnorating 60-cycIc current at a

at 875 kilovolt-amp.

3.— Vrr.w OF tub Switchboaiid Gallrrv, York Havkn

ten generators, five of which are equipped with governors, one

vacuum

taining a

VVatik and Power Company's Station

of 3,400 volts, the normal speed of the generators
being 200 r.p.m.
The gcncralcirs ;irr riiRgcd in construction
putential

and may be short-circuited without injury.
They arc easily
synchronized and whrn thrown together anywhere near the

March

i,
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synchronizing point will pull into step with very little fluctuation. They do not get out of step very easily, staying together
during severe lightning disturbances or loss of load by short-

The

circuits.

generators and system throughout are delta-con-

nected; 200,ooo-cir.-mil rubber-covered cable leads run from the

is

427

The main switchboard, a view of which is given ni Fig. 5,
very compact and is made up of nine panels at present. Two

panels control three generators

four generators.

The equipment

for each generator panel

is

each and one panel controls
of instrument switches, etc.,

and the

alike in every particular,

equipment

switching

for

one

generator occupies a strip on the
switchboard 12 in. wide. At the
of each of these strips is
an incandescent lamp which is
generator
illuminated
as
the
comes up to speed and lights up
top

instruments.

the

The

instru-

ment equipment for each generator consists of a i,ooo-kw poly-

phase

indicating

kilowattmeter

connected through a Y-box, a
250-amp. generator ammeter and
a

150-amp.

field

At
ammeter.
is a Gen-

the bottom of the strip
Electric

era!

time

circuit

two-pole,
limit

relay

closed-

having

two coils in series with the
ammeter and wattmeter so that
a short-circuit or overload on
its

any phase

will operate both sole-

noids and indicate on

the

am-

meter and wattmeter. Each generator is provided with a transparent numbered bull's-eye in the
switchboard,

by
FIG.

^.

— MAIN

a

52-voIt

which is lighted
Iqmp bark of it.

lamp is in series with a
lamp in a signal box
room, and which serves
generator
the
center
of
over
the
hung
as a signal to the machine man.
This box contains compartments numbered to correspond with
signal
the machines also a "start," "stop," "raise" and "lower"
on
letters
the
with
correspond
signal
to
"B"
and an "A" and
This

SWITCHBOARD IN POWER HOUSE.

similar

generators to the switchboard gallery, passing through the floor
in porcelain tubes to the rear of the sw-itches where two poten-

transformers and two current transformers for the switchboard instruments are located. Short lengths of Y^-'m. copper
rod insulated with cambric and asbestos lead to the switches.
Each generator has two three-pole, single-throw, 500-amp. oil
tial

switches so as to enable

it

;

the exciters.

These signals are operated by small double-pole.

to be

connected to either set of busbars, the entire equipment from
the generators to the sub-station

feeders being in duplicate.

Two

250-kw, i2S-voIt, S. K. C, com-

pound-wound

exciters

furnish

the direct current for the generfields, each machine being
connected through bevel gears to
a small turbine and regulated by

ator

hand.

Each

capacity

to

e.xciter

has sufficient

excite

the

entire

equipment of alternators, besides
supplying current for small motor

equipments

in use

around the

station.

At the southern end of the
switchboard gallery and directly
under the generator bus-bars are
three marble panels, which take
current from the busses overhead and feed it into the lines
running to the transformers and
distribution panels in the paper
mills of the York Haven Paper
Company, the Chase Felt &
FIG. 6.— GENERAL VIEW OF SUB-STATION AT STEELTON, PA.
Paper Company, of Cly. Pa. the
Susquehanna Roofing Corqpany,
double-throw switches on the operating table in the center of
of Cly. Pa. the American Phosphorous Company, at Falls, Pa.,
the switchboard gallery.
and the Pennsylvania Railroad Company. The York Haven
Each generator has two sets of synchronizing receptacles and
Paper Company also runs several wheels from the race of the
The main generator switches are closed by
receptacles.
voltage
power company.
;

;

:

ELECTRICAL WORLD

428

a large solenoid taking

about 50 amp., and are held shut by a
small magnet whose armature is attached to a toggle joint.
small switch on the main board, with copper leaf contacts, operates the main switch and is held shut against a light spring by
tw;o magnets, the main switch being opened by a heavy spring.

A

The generator

switches are enclosed in slate compartments and

are of very hea\y construction.

The synchronizing panel
chronizer, a lamp

Thomson

provideil

is

with a

ammeter and an

XLIX, No.

Vol.

Weston

voltmeter,

a

hot-wire,

9.

2.500-amp.

T, E. circuit-breaker in the negative lead, a

I.

rheostat in the shunt field and a shunt field switch. The main
exciter switches are single-pole, single-throw and the exciters

may be paralleled by means of a double-pole, single-throw
switch, which ties the busses together. The exciters may be run

contains for each bus a Lincoln syn-

and voltmeter for the incoming machine,

a

horizontal, edgewise, open-scale voltmeter lor regulat-

ing the bus voltage and a Bristol recording voltmeter.
Each
machine's field coils have in circuit with them an iron grid
rheostat. Shafts having a hand wheel in line with the generator
instruments connect to the blade contacts by chain and sprocket
the rheostats being arranged directly behind the switchboard in

two

shown

in Fig. 3. The shaft for each rheostat has
be thrown in mesh with a worm on a transverse shaft by pushing the hand wheel down. This transverse
shaft is connected to a i-hp slow-speed series-wound motor.
tiers,

as

a gear which

may

which

is thrown into circuit by a small two-pole, double-throw
switch on the small operating table.
The field a3)ustmeiit is
made by hand and then the shaft is depressed, all the fields
being then regulated by the motor simultaneously. The operat-

ing table contains a push button switch for ringing a large bell
to call the attention of the machine man to the signals, and is
also

supplied

with a

speaking tube

for

communication with

FIG.

N.

— EXCITER

UXITS IX POWER HOISE.

the head machine man.

There are two totalizing panels each having three 5.000-amp
ammeters; two Stanley single-phase watt-hour meters, a power
factor indicator, and a frequency indicator.
Vacant spaces on

series

in
o.''

it

desired,

and

feature provides a simple

this

means

rapidly charging a shunt field in case one machine should

The

build up reverse, without opening any coimections.

cables

from the exciters are 2,500,000 cir, mils in cross-section. The
switchboard is completed by a lighting panel controlling eight
circuits for incandescent lamps throughout the station and
transformer house and a small panel for controlling direct current for various motors throughout the building.

The

2,400-volt bus-bars are suspended directly over the gen-

erator switches by channel iron hangers attached to the structural steel roof trusses.
3 in. by

in.

Yf,

The bus-bars

in cross-section

bolted to the hangers.

and

The busses

and starting with two

are of bare copper strip

on porcelain insulators

rest

are supported by barriers of

end nine
Large knife switches connect the
bus-bars to cables passing through the cable alley to the transformer house, where a similar set of switches connects the
slate,

strips are

used

in

strips increase until at the

each bus.

cables to bus-bars feeding the slcp-up transformers.

The

in the transformer house-are insulated and run
which passes under the large oil switches. There
are two switches provided for each bank of transformers. At
present each bus-bar has two cables of 1,000,000 cir. mils connected in parallel. When the station is complete there will be
four cables lor each bus.
There are
three banks of transformers with three

bus-bars

in a trench

transformers

il

these

is

of

each

to

1,400

hank.

kw

Each

capacity,

of

oil-in-

sulated and water-cooled, and steps up
the

voltage

means of the

rf^lpTi

replaced

by

Miolc-control,

1

\

more panelx

ten additional generatori similar to the ones

for controlling

now

in u»c.

exciters, each of

The

other switches

will

now

switches.

outside of the

City of llarris-

I'a

rCacli bank of transfiuniers is pnividcd
with three ammeters on the low-lcnsion

-'KOSS-SUrlON.M. r.I.tVATION OF POWKR HOUSK,

two

motor-operated, rcautomatic circuit-breaker

large

be removed to the new sub- station
l.iirg,

exciter panel ha^ !»witche< for the

may

These latter will be controlled
from a small board to lie erected near

liiiilding

the switchboard provide for three

By

bank of

switches.

the

no. 7

23,000.

tension bus.
pole.

\

to

large switches any

be put on cither lowThese switches arc thrcesingle-throw and are now being

transformers

:.A'^
'i.hn

from 2,300

One
which

nldc.

The

"iipports

liigli-ten«ion

bin-bars are of

.^li-in.

bare copper rods

on rcKiilar line inHululors and sDaced .16 in. apart on
of heavy wooden icafToldii-K.
Tbrrc are two sets of

'iipported
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bus-bars and aluminum knife switches, which, of course, are
not operated under load, permit any bank of transformers to
be thrown on either high-tension bus. A similar equipment of
knife switches allows any line to be put on either bus-bar, so
distinct systems may be operated, or the whole system
be operated in multiple. Each line is provided with threepole, high-tension, oil circuit-breaker switches, and has ammeters with high-tension current transformers to indicate the

two

that

may

i2-in.

terra

The high

cotta

pipes

429

upwards toward the

slanting

tension bus-bars in the sub-station are of

inside.

J/^-in.

cop-

per rod and are supported on regular line insulators, as shown
The current passes to the oil switches, which are
in Fig. 13.
similar to the ones in the transformer house at the
tion,

power

sta-

except that the circuit-breaker attachment has been re-

load in amperes.

The lightning arresters and impedance coils are located in
the transformer house and are of the S. K. C. air-gap type connected in series multiple with a water resistance in series, as
shown

Fig.

in

9.

Similar arresters are

located

in

the

sub-

and in the cable house across the river, except that the
equipment at the York Haven transformer house has a carbon
high resistance shunting about half the gaps and water resistance, and also has a high resistance between the three lines,
stations

thus making

it

a

more

sensitive equipment, and, as the high-

tension lines are provided with circuit-breaking attachments in
the transformer house only, the tendency

is

to concentrate all

the high-tension troubles at this point and not in the sub-stations.

From
wood

the transformer house at

York Haven there is a single
two three-phase lines

pole linQ running to York, carrying

of No.

I

hard-drawn copper wire.

The

poles are spaced 50 to

the mile and the lines are arranged in the form of an equilateral
triangle with the apex at the bottom and are spaced 36

On

a cross

arm below

in.

apart.

are two telephone circuits with transpo-

sitions every third pole, the high-tension lines being transposed

every 3 miles. The telephone line is remarkably free from noise
and has given excellent service. Each pole is set 6 ft. in the
ground and is 40 ft. long with a diameter at the top of 8 in.
The top cross arm is 4 in. by 5 in. by 12 ft. long and the lower
cross arm is 4 in. by 5 in. by g ft. long. All the cross arms are
well braced with angle braces and all corners are well guyed
and anchored. Where the line changes direction double cross
arms and double pins are used so that the possibility of trouble

FIG.

is

9.

— LIGHTNING

ARRESTER EQUIPMENT IN
HOUSE,

reduced to a minimum.

Each

circuit

is

TRANSFORMER

capable of transmit-

ting 5,000 hp, thereby giving to the pole line a

combined capacity

of 10,000 hp.

At the York sub-station the

lines enter the building tlirougli

FIG.

10.

— WATER-COOLED

TRANSFORMERS IN YORK SUB-STATION.

moved, and taps to the aluminum knife switches are of heavy
These switches are operated with a
rubber covered cable.
special pole and may be opened or closed with perfect safety,
There are
while the attendant stands on the cement floor.
two sets of high tension bus-bars in the sub-station which
may be run separately or in parallel to either bank of transformers.
Two banks of three transformers each step down
the voltage from 23,000 to 2.400. and each transformer has a
capacity of 800 kw and is oil insulated and water-cooled,
the water being obtained from the citv mains. The connections

FIG.

II.

— SWITCHHOARll

IN

YORK SUB-STATION.

or
I
;:re such that cillicr bank may be connected to the No.
No. 2 set of low tension bus-bars through a l.soo-ampere oil
The low tension bus-bars
switch, or they may be paralleled.
rrc insulated and run in a trench to a room under the switch-

;
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Loard gallery, passing thence to the ceihng, where they are sup-,
ported by hangers directly under the switchboard.
Taps are
passed up through the floor through porcelain tubes to three-

which are equipped uith automatic

pole, single-throw switches

\'oi..

XI.IX. x.

izing panels each containing three 1,500-ampcre ainiueters, three

two static ground detectors and two single-phase
Stanley watthour meters. There is also one panel for station
incandescent lighting with switches for six circuits.
voltmeters,

The

circuit-breakers.

sub-station

York

at

built

is

of brick and

is

fireproof

equipped with a supply room, work room and
office.
Sufficient space is provided for additional transformers
needed.
ae:
throughout.

imm

*' te.

It is

Located across the river from the power house, and some
up from York Haven, is the thriving City of Middletown, while six miles beyond this is the City of Harrisburg.
Between these two places are several extensive manufacturing
plants, where the consumption of power is considerable.
A
itrminal house was therefore built on the bank of the river directly opposite the power house from which circuits lead to
Harrisburg. Middletown, Columbia, Marietta. Spring Grove,
Steelton and Hanover. For these lines it was necessary to cross
the Susquehanna River with 23,000 volts, and it was finally desix miles

U\*.

cided to use cable laid in the bed of the river.

From

former house two

and one three-

telephone

12.

I'he
It

is

— SWITCHBOARD

switchboard

made up of

through the

city

.it

IX

MIDDLETOWX CpA.1 Sln-STATinx.

the N'urk sub-station

is

slicvvn .n

I

:g.

ii.

eight panels, five of which supply the feeders

with three-phase current at 2.400 volts

;

one

panel supplies the street railway systetn and another the city
lighting system, both arc and incandescent through the Edison Electric Light Qjmpany.
Three panels supply feeders to

{he trans-

cable

house, about 3,500

FIC.

cables

extend across the river to the cable
Each high tension power cable
i^ composed of three stranded copper cables, rubber insulated,
spiraled and enclosed in a solid rubber tube which is protected
by jute and armored with heavy steel wires, the latter being
:igain covered with jute and impregnated with a waterproof
compound. No lead covering whatever is used, and the finished
cable is 3j4-in. in diameter. From the cable house one threephase line of No. 00 hard drawn copper wire runj to the sub
station at Steelton, taps being taken off from this line for the
circuit

i|!'i'^

three-phase power
distant.

ft.

Middletown sub-station. At the Middletown sub-station is a
bank of transformers, each of which has a capacity of 250 kwa lightning arrester equipment and a two-panel switchboard.
Each panel of the switchboard has three 400-ampere ammeters,
one polyphase indicating wattmeter, two two-pole, open-cirone polyphase watt-hour meter, and
cuit time limit relays
two switches for throwing the feeders on to either bus-bar.
)n an addition to the top of one panel are two two-wire, 2,400volt, static ground detectors connected three-wire. A swinging
arm carries three voltmeters willi plugs and receptacles on
;

(

lach panel.

The

Steelton

sub-station at

is

similar

to

the sub-station at

-Middletown, witli the exception that the transformers are each

Views of both of these sub-stations are

8oo-kw capacity.

of

given herewith.

The company

nr,.

I.V— I.IOIITNINr. AKkF.STF.RS IN VOKK »ri1-STATI0N.

dificrrni mnniifactiiring concern*.

Mii.

F.ach of the live panels lini

ammeters; one voltmrtrr with pliiK l<> asrerl.'iin
the voltage on any phase; two kilowntt-lmur mclrri .ho
connected as to indicate the total load on the feeder, and two
Ihrrr 4f)0-am|ierc

t!>rce-pf>le,

citcutt

may

single-lhrow
l>c

oil

thrown on

vwilchcs

by mcanji of which the

to cither bus.

There arc two

total-

l,|,

TKANsnuoii

York, Pa
hp year
panies in
plied

liy

supplies about 650,000 to 750,000

energy to

electrical

,

the

I!

per month,

Edison

Klcctric

1

ic;ht

kw-hours of

Company

at

iijrrrMiNi in miiumitown sni-srATloN.
at

a

rale

which averaKcs about $65 per

all the maniifacdiring comYork using electric power in any qu.iiUily arc supthe York Haven Water Si Power Company direct
York siih-station. the connected load in ^'ork being
.M-fiiil

from the
about 6,500 hp.

Ss per cent of

Nothing

less

than 25 hp

is

connected to the

'
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York, the Edison Company supplying such
there is a connected load of 500 kw
with an additional load of 1,500 kw for the Pennsylvania Steel
Company's plant. This latter is used 24 hours a day. The load
contracted for in Harrisburg, chiefly by the Harrisburg Light.
Heat & Power Company, which already has two steam stations
operating in Harrisburg, is between 3,000 and 4,000 kw. The
load carried by the Middletown sub-station is 600 kw.

company's

lines

The

rooms;

classes

of illumina-

and mailing
typesetting and linotype department, and fourth,

business offices;

First,

third,

second,

reportorial

press room.

The business
ble

of

office demands an ornamental installation capaproducing a strong ilium nation free from dense shad-

for 24-hour

The

for

rate

kw-hour. and

Heat

Newspaper work presents four general
tion:

power varies from lyi to 2 cents per
power the rate is one cent per kwvery large consumers is 8 mills per

for lo-hour

rate

kw-hour and
hour.

in

At Steelton

customers.

431

this

the rate at which the Harrisburg Light.

is

& Power Company

be supplied when the line to

will

Harrisburg is completed. The load carried is, for the main
part, motor load.
As stated before, the system is 60-cycle, deltaThere are a number
connected from one end to the other.
of synchronous motors connected to the lines, special inducements being made occasionally for such motor load, with the
result that the power factor of the system ranges from go to 95
under regular conditions. A voltage regulation of 2 per cent
is

constantly maintained.

The company has

lamps,

for

electricity

An immense

electric

new

just completed a

power house.

joining the

This

heaters,

building ad-

office

equipped throughout with
cooking devices and motors.
is

sign will be put up, and since the lines

of the Northern Central Railroad,

a branch of the

Pennsyl-

vania Railroad running from Sodus Point, N. Y., to Baltimore,
Md., through Harrisburg, pass the station, this sign will have
a great advertising value.
is

The general manager

Mr. Edwin F. Baker, and owing

of the plant

his energetic

to

the entire output of the station has been sold so that

shortly

be

commenced on

the

foundations and wheel pits for which are already

in place.

The

H.

Nes,

G.

will

secretary

and

treasurer

The

officers

Ivans, vice-

;

;

work

other half of the station, the

ultimate capacity of the plant will be 20,000 hp.
E.
of the company are George Poole, president

president

abilities

;

and E.

F.

Baker, general manager.

1

ijws.

II..

In the

H:

_',

^ro.\

HhkM.li

l.\l

PUSl.Vl,

ROOM

case under consideration,

tliis
was nbtained by
lamp with a light balancing selective diffuser ceiling. The appearance of the office
at night as illuiuinated by this system is shown in Fig. i, which
was taken without the use of any extraneous light. The lamps
each consume 6'^i amperes of direct-current at no volts.
The
room is flooded with a soft even light so that there' is no difficulty in reading in any part.
As the light sources are large
and of a low intrinsic brilliancy, no uncomfortable blinding

the use of the high-current enclosed arc

is e-xperienccd. even when looking directly at the lamps.
In the reportorial rooms news is received, classified and put
in readable forin.
It is a large open office, well filled with

effect

Illumination of the "Boston Herald'

B uilding.

'

A]\

desks.

The proper

illumination of the pl.int

is

one of the important

much
The
of the work must be performed under artificial light.
recently completed inst.^ll.^t!o^ of the Boston Herald Company
factors of success of a

FIG.

is

I.

modern

— COUNilNc.

newsi'^iper, especially as

KOIIM.

IlllSKlN

The

lighting of the large

the

in

artilici.il

this plant

is

;iccnmplishcd by the use of arc lamps, the installation having

been planned by the Illuminating Engineering Department of
the General Electric Company in collaboration with the manager
:iiicl
engineer of the Boston Herald Company.

eye-strain.

room, news-

In the mailing

papers are received from the press rooms, counted and marked
distribution.
These rooms have about ii-foot studding
and are lichted by 5-ampere direct-current multiple enclosed

for

I

such

rooms of

desks must be illuminated so as to facilitate

work without

IIKKAIU

an c.xcelleiu c-.xampk- of nuidcrii practice

illuminali'iii.

rapid

h,,

,?.

— IIOSTON

HliR.\Ll)

PRESS

arc lamps with concentric light difTuscrs.

ROOM.

The lamps

are liung;

as high as possible.

Typesetting

.ind

linotype

re<iuires

especially

good

light

in

order to permit the operators to read type rapidly. The metal
faces have dark dead surfaces without .iJiy color contrast. :ind
the type

is

reversed,

making

it

quite difficult to read even

under

:

E

432-

the
by.

best: conditions.

Owing

I

CiAL- IW O R L D

The illumination has been accomplished
number of 5-ampere enclosed arc lamps.
^

the use of a large

With

LE CTR

to the height of studding, inverted diflusers are used.
1

combination it is possible to hang the lamps quite
high, concentrating the light downward and producing a strong
even illumination, free from glare. Fig. 2 shows the arrangethis

ment of the room and the effective illumination produced.
Perhaps the most difficult department in.\-5shich to obtain
satisfactorj' general illumination is the press'*toom.

general illumination

a

While the

not required to be as strong as in the
typesetting department, the presses extend up to about three
is

feet from the ceiling, and the room is so filled up with overhanging platforms, rolls and other machinery, that it is very
difficult to avoid dense shadows.
By the use of the enclosed
arc and the inverted diffuser, very good results have been obtained.
The light has been projected into the machinery, so
that the use of small incandescent lamps has practically been

The

dispensed with.

room

illumination of this

illustrated

is

by the accompanying night photograph. Fig. 3.
Some seventy-five enclosed arc lamps are required to illuminate the various departments of the Herald plant.
These,
with incandescent lamps in the smaller offices, halls, etc., make
the establishment one of the best lighted in the I'liitod St.ites

it

is

the duty of those identified with the cen-

and pracfrom the common every-day use
af, electric cooking in the home, Mr. J. R. Cravath. western
tditor of the Electrical World, undertook to keep exact rectral

station industry, to begin the collection of data

obtained

experience

tical

which affect the recording ammeter records which were
and tend to render those taken the latter part of the
month valueless for drawing conclusions as to typical condiliours

kept,

tions.

The following

some

are

of the principal figures of interest

Total kw-hours for 30 days, 137. ,Kw-hours for normal period.
January i to 6 (6 days), 24.4. (This is at the rate of 122 kwhours per month.)
Kw-hours per day for month, 4.5. Kw-

hours per day for first 6 days, 4.06. Number of dishes cookeJ
during 30 days, 288. Number of regular meals (3 meals per
day) served during the month, 90. Number of regular meals
served during first 6 days, 18. Number of irregular or e.xtra
meals or portions of meals, 26. (As irregular meals were counted meals or portions of meals not included in the regular 3
meals per day cooked for the family.) Total number of meals,
regular and irregular, 116.
Number of regular meals served
Irregular meals during first 6 days,
during first 6 days, 18.
none. Average number of persons per regular meal per month,
Average number of persons per regular meal first 6 days.
3.9.
Number of individual meals served during month, 351. Kw4.
hours per regular meal per person per month, .39. Kw-hours
Kw-hours per
I'Cr meal per person for the first six days, .35.
meal, counting total ntmiber of meals, regular and irregular,

3.2-kw peak occurred for 7 minutes about 8 a. m., January 5. It
does not occur at any other time during the rponth. It w-as

caused by using the oven and several other appliances at the
same time.) Maximum demand during station peak or between
5:30 and 6

Load

kw.

p. ni., 1.3
'

1

1

>

\

Ifl

f^nfl

A

^n

'

o

y

<

I'j

1

"'

i>

7

A ML
\"V

*

Irn

1

N

L

11

lu

v

1

J

s

t

tovered by the

test, all

in

Chicago for the month

tral

electrically.

from January

i

to

January

30

of the cooking, baking and ironing was
family varied so in size that for exact

domestic purposes was supplied from

a

holwalir dniin

in

house heating furnace.
to 6 the conditions were typical of those rxJanuary
iiiting in the majority of Chicago families that are to be con
Unfortun.ilcly
fidercd as possible electric cooking customers.
for the test, the rest of the month conditions were deridcdly abDormal on account of sickness In the family which called for no
Im« than 26 extra meals or portions of meals bcsidi-s the reguilie

I-'rom

LJ
11

iJa.

I

-

s.

01

iJiHlui

nn:

K

7

2.

«

^

sJo. J

1

1

!

n, C '•?

V

ju

i>

ij

i:;

'.'

I

r

Dfl

»

I

;

;

»

ii'

10

11

12

I'.M.

—REcx)RniN<;

mum,

1

1

ammetfj: record for electric

c(x)kinc. outfit.

[x)ad factor with 2 kw as a maximum, 9.5
Nurnl)cr of times oven was used, 27.
(The abnormal
conditions are shown by this figure, as the average family will
!4 iwr cent.

per cent.

The
iaiformation as to the number of persons cooked for, the figures
liven laler should be consulted. Hot water for washing and gcniont

I ^|

;i

1

S

.\.M.

home

^

1
'

January, 1907.
During the 30-day period

nir

In

_:

11

llf

*rds on electric cooking at his

T

1 Ovcni
TlTLJl

^.0

•t

^Ia'"'

'•!'*'

j

Fi<;.

n

6i>t.

1

1

COOKING OUTFIT.

'

^

J

1

RECORt) FOR F.LECTRIC

'

01

4,

1

I

P

I.— RECORDINr, AMHETEB

jJn.

n

J

maxi-

as a
Pill.

\

nllrt

i

I'll

•

1

1

1

n

kw

factor with 1.3

i

1

:

ur,,

9.

1. 18.
Kw-hours per regular meal. 1.52. Maximum demand
shown by Wright demand meter. 2 Uw. Maximum demand
shown by Bristol recording ammeter charts, 3.2 kw. (This

Experiences with Electric Cooking.
Believing that

XLIX, No.

Vol.

1

meals a day for the family and considerable other extra
For this r<-ason. in all of the following,
tnoking and baking
to 6 arc given as well
the records for the jieriod o( January
»j those (or January I to yo for the trason that the first six
day period is considered as more representative of usual conlar 3

1

ditions in a family of this size than the entire

.-^o

riays.

Hrsldcs

hardly use an oven on the average of nearly once a day for a
This was caused by the necessity for special cooking, as
before explained. As llic oven is the biggest energy-eater of

month.

whole collection, its frequent use of course makes the
consumption for the month above normal.)
In h'igs
and 2 are curves plotted from, the Bristol ammeter charts for the first 6 days of the month. This includes
one holiday and one .Sunday, and shows the regul.ir week-day
rooking load for 4 days. Tlic curves shown arc typical of nor
mal conditions in a family of three to five in a large city where
the week day dinners arc served between 6 and 7 p, ni.
In
smaller cities and towns (where, by the way, electric cooking is
the

total

I

likely

to

make

principal meal

ing

is

The

the greatest progress the next
is

at

insigiiifirant.
|)oint

of nuist inteicsl lo the

renlr.nl

station

company of

a large city in coniKCtion with llirsr cooking load curves

is

demand during

and 6

the station peak load period liotwreii 5

:,lo

the

In the smaller towns the load curve would be entirely

tickness in the

o'clock

after

liifTcrent as just explained.

family, another disturbing elemrnt in the test
January 6 was the absence of the man of the house fmrii
This resulted in shifting of the
a large number of meals.
•Inri^r from evening to midday and other irregularities iti meal

few years) the
in the even

noon and the rooking dem.iuil

from the other data,
stallation of this kind.

il

is

tJic

From

the curves shown, as well as

for a rooking in
maxiniuni demand between s and it

<afp to say that

,
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in the evening will

maximum

erage

almost never exceed

or the average of the

kw, while the av-

I.3

maximums

of a

number

ot such installations taken collectively would be considerably

As it is, the collective, or total demand between
and 6 rather than the demand of one individual
customer on one day in which the central station is interested,
it would seem that in making estimates on rates for cooking,
we should consider that the maximum demand between 5 and 6
less

than

this.

the hours of 5

for cooking will not be over about 0.7 or 0.8

Just what this average

maximum

kw
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It should 'also pay fixed charges 6a
transformer, secondary line copper.-'atid! meter equipment -of
about 1.3 kw. This latter is based oh the assumption that such

transmission equipment.

an installation can be taken care of by a transformer capacity
of

1.3

kw

in

excess of the capacity required for lighting. In
transformer capacity is assumed to be neces-

this case a 1.7-kw

per customer.

can be determined
later when the records of a month or two of ordinary cooking
will

be,

routine, are available, so that the demand at this hour of the
day can be averaged and thus the probable demand of a number of customers taken collectively can be arrived at.
When it comes to the question of transformer and distribution system capacity to take care of this load, it is evident that
the assertion sometimes made that cooking apparatus will require no additional investment in lines and transformers is not
Even if none of the cooking load
in accordance with the facts.
came on during lighting hours, much greater transformer capacity would have to be provided to take care of this house than
is provided simply for the lighting.
For example, the maximum lighting demand in this house is from 2 to 4J4 amperes
2 Wii-e Plug for
G. E. Large Percolator

or 7 Frying

—DINING-ROOM

TABLE WITH ELECTRIC COOKING DEVICES.

sary for the heating circuit together with the lighting, as 4

was more than ample

kw

for the lighting load.

It is not yet safe to assume what the ratio of connected heating load to transformer capacity can safely be, as more extended figures are needed. It would appear, however, that prob-

3 Wire Plug tor
G. £. 2 qt. Cooker

Pan

FIG. 4.

made lower in proportion
on lighting where a number of customers are supplied
from one transformer. Most of the demands made by the
cooking devices are short, and the oven is the principal thing
to look out for, whereas the lighting demand covers several

ably the transformer capacity can be

than

it

is

hours.
(B (D

ISimpleX-KeceptaclQ

The average of the gas bills for this family the 8 months
before electric cooking was begun, with gas at 85 cents per thouFor 16 months previous to that, when gas
sand, was $2.33.
was $1.00 per thousand, the average of the bills was $3.12. Several years ago, before gas was piped to the neighborhood the
hard coal range in this family took a ton of $7.50 coal a month
regularly.

For a time before, gasoline was used for cooking exclusively
and required approximately $3 worth of gasoline at 15 cents a
gallon every month.

COOKING DEVICES AND EQUIPMENT.

The

Hour Plug

following electric cooking and heating devices were

in

use:
FIG.

3.

— DIACR.\M

OF DINING-ROOM

TABLE CONNECTIONS.

One 2-quart combination General Electric cereal cooker,
steamer and water boiler one 8-in., 3-heat Simplex stove with 5quart saucepan; one 7-in. General Electric 2-heat frying pan;
one General Electric coffee percolator, 500 watt; one Simplex
ornamental stove -and chafing dish; one General Electric broiler;
;

while the

maximum

cooking demand

28 amperes, although the two

is

maxima

shown

to be as high as

are never simultaneous.

a transformer for both heat and
One
light capable of supplying about 15 amperes is necessary.
supplying 3 amperes would be ample for the lighting demand.
As to the primary distributing circuits in a residence district,

Considering

this

house by

itself,

probably no additional investment over that needed for existing
lighting loads would be required, because in a residence district
so little light is required during the day that unusual line

would be permissible for the brief periods when heavy
Furthercooking loads in several residences might overlap.
more, the cooking operations (except baking) require such a
short time that the heaviest cooking loads during the day are
not likely to overlap to any extent. The electric oven takes by
losses

far the greatest amount of energy of any of the devices and is
on steadily for a longer period than any of the others with the
exception of the iron. Nevertheless, the time at which bakint;
is done differs so much in different houses that the overlapping

of these loads

ment

in

is

not likely to necessitate

primary distribution

much

extra invest-

is an investment in
and sub-stations of $300 per kw
and that the fixed charges are 12 per cent on this, and if wc
charge such an installation with a maximum demand during the
peak of .8 kw, this cooking installation should pay $2.40 per
month to cover fixed charges on generating, sub-station and

If

we assume

station

that in a large city there

main transmission

I'U;.

5.-

SWlTCllli.S.

lOKDS AN II PLUGS

0.\

I'ABLE.

lines.

line's

one General Electric oven

;

one Simplex

7K'-lb. electric flat iron.

frying pan ami cereal
cooker could be used either in the kitclien or on the dining-room
This is a feature to which special attention should be
table.
cr.lled and is one of the greatest points of convenience and comIt is something to
fort in connection with electric cooking.

The

chafing

dish,

coffee

percolator,
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which insufhcient attention has heretofore been paid. We have
been too prone to attempt to imitate the gas stove and the coal
range and keep our electric utensils in the kitchen where the
woman of the house must either hire a servant to operate
them or absent herself from the table an nnnecessarj- amount
during a meal.
Fig. 3 shows the diagram of wiring of tffe dining-room table.
The table as it appears for breakfast is shown in Fig. 4 In
Fig. 5 the table cloth has been removed to show the switclies,
cords and plugs. Under the dining-room table are hung plugs
to fit the cereal cooker or egg boiler, the coflFee percolator,
and the frying pan. There is also under the other corner of
the table a flush receptacle, into which can be plugged the cord

from the chating dish

The switches

stove.

XLIX, X\

••nd 7)

was therefore put

in

electric

cooking

In some respects the arrangement of

this shelf,

the

utensils.

owner

one corner of the kitchen for the

believes, to be superior to that of

some

which involve the use of
flexible cords r..nong the cooking utensils on top of the table.
The switches, fuses, cut-outs and cords are all located underneath this shelf, the circuits of which are shown in Fig. 8, The
of

regular

the

tables

or

qabinets

controlling the ex-

tension plugs are located just under the edge of the table where

are covered bv the tablecloth, but where thev can be seen

tiiev

H(.

6.

— Fl.F.fTkK

COOKINC; OlTi-lT

.\-ND

G.SS R.XNCE IT SUI'KKSEDKIJ.
I'll..

«.

— KirriiK.N

siir.i.r

riKi rirs.

by lifting the cloth to detcrnnnc whether they arc on or off and
ai

what

To

heat.

requirements,

fully

small

a

conform with National Code and
cabinet

bo.\

with

enclosed

city

was

fuses

placed under the table, one cut-out being provided for each cooknig ulensif. 'I'hc main wires from the cut-out cabinet were taken
'•own in heavy flexible cord to a Simplex flush receptacle placed

A

in the floor.

hole

table for the plug

is

which

cut in the rug under the center of the
fits

This cannot bo

into this receptacle.

pried open and short-circuited by children as can

many

<><

tin-

other flush receptacles.

Tho possibility of having the cooking devices on ilu- diiMiin
room table in this way in a small family or in one where all
of the cooking

arguments

is

not doni; by servants

favor

in

of electric

families that electric cooking
tion.
Olir

is

cooking.

must look

n;ain circuit is brought up to ihrec branch cut-outs located in a
locked cabinet box underneath this shelf. On the front of this

box

cabinet

is

a

switch for each cord circuit.

circuits terminates in a flush

Simplex receptacle

One
to

Simplex devices can be attached. The cord for each
comes out of the cabinet box innnodiately under its
switch.
The same circuit and cut-out supplies both the oven
and the broiler and a double-throw switch is provided so that
the oven and broiler cannot be used at the same time so as to
cause an excessive maximum demand.
They are practically
of the

switch

^^^«^it

one of the strongest
It

for

is

its

just

to
first

of these

which any

such

introduc-

The average fatnily gets breakfast in a hurry and withvery much tlaliorate cooking. With this arrausemenl,
i^
it

easy to cook a fairly substantial breakfast without having iln
tabic.
The cereal, if one is cooked, will usually be cooked in
the kitchen before breakfast.
The cereal cooker is brougbl
the tabic just as

it stands, since il is clean and ornainenlal.
no need of changing the cereal into a cold ilish.
When the lime romcs to boil eggs, the inner pari of the cooker
is taken out, the cooker is attached to the dining room taWi

or.

and there

is

plug for four or

five minutes, and the eggs are done.
The
available for any one of flozcns of dishes, and
tho stove is not in use for the chafing <lish it can be iiseil

chafing dish

when
for making

is

loasf.

The

cofl^ee

percolator

is filled, in

the kilrhcn

and brought on to the table before breakfast and the coffer
is percolated on the table.
Another good thing abmit the dining-room table arrangrmrnt is that when dishes are rnoked in
the kitchen and when in danger nf getting cold, lliey can be
kept

warm

while standing on the tabic.
Jn tiic kitchen there was not room to install conveniently any
of (he regular ranges or cabinets made l)y the manufacturing
companies.
A shelf of the owner's design (shown in i'"igs. 6

7.

—

Ki.K(

mil

iHrKIM,

SMI

I

I

never needed nt the same time.

Willi

(ONiNUIOKs

IIINC.

i;i'

This double-throw switch is
between the Ihrcc-hcat switches controlling the oven
and broiler. It is simply a 20-ampere Hart 3-point switch, connected in one leg of the circuit, and so installed thai when its
hancllc points toward the oven switch the oven is on ami when
located

:

March
it

2,
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points to the broiler switch the broiler

on.

is

attached to them near their terminal plugs
they are

hung on hooks

little

The cords have
rings by whicli

just underneath the front edge of the

This arrangement

is believed to be better than having
cords lying on the table under the cooking utensils while cooking is going on, because it sometimes happens that things boil

cabinet.

over on the table and wet the cords. Of course, the cords will
get wet with this arrangement if water drips from the edge of
the shelf on to them, but this is not as bad as having them actually lying in the water

on the top of the

table, since

but a small

portion of the cord can be wet by drippings.

ADVANT.VGES AND DIFFICULTIES.

The

—

it

overdone

in

per kw-hour, gas at $1 a thousand

is

cheaper than electricity for

cookmg, considering only the monthly gas bills versus the
monthly electric bills, and leaving out of account the fact that
things can be done with electricity that can not be done with
gas.

When

it

comes

to heating large quantities of

water or other

burners on an ordinary gas range will heat
more rapidly than the ordinary electric stoves or water boilers.
Either one, however, is rapid enough. The most serious problem to be met in connection with water heating is that of supplying large quantities of water for dishwashing and other domestic uses in houses where there is no other means of heating
liquid, the largest

the water than the kitchen stove or range.

advantages over other methods of cooking are
in part summarized as follows, although there are many good
points that might well be elaborated more fully
1. Considerable
cooking can be done on the dining-room
table, as before mentioned.
This appeals strongly to those who
are doing light housekeeping or, in fact, to any family where
Unless
the lady of the house does part or all of the cooking.
cooking can be done on the table she is likely to be absent in
the kitchen during part of the meal, especially at breakfast,
when time is limited.
2. Vegetables cooked in the kitchen for dinner can be brought
on the dining-room table in the original dish in which they
were cooked. This means a saving in time and saving in dishwashing, to say nothing of the fact that the food remains hot
better than if put into another dish.
J. The heat given out during cooking is not enough to raise
perceptibly the temperature of either kitchen or dining-room.
Consequently it is the ideal method of cooking for hot weather.
The average kitchen is too hot to work in comfortably most
of the time while cooking is going on.
4. No products of combustion are thrown out into the air oi
a room, as in the case of a gas stove. The air in the kitchen is
noticeably better with electric cooking than with gas.
There
is none of that smell of the products of combustion so noticeable in a kitchen where a number of open gas flames are burning.
5. The rate of cooking can be definitely and quickly regulated
as it cannot be with coal or gas. This is specially valuable in
boiling food which will stick to the bottom if boiled too hard.
With care, certain breakfast foods can be cooked without using
a double cooker a feat practically impossible without constant
attention with gas.
Electric cooking utensils can be made to
give the desirable slow heat more like that of a hard coal fire
than Kas, but the electric devices are under better control than
This makes it easier to cook food at the proper
the coal fire.
specific

rate without having
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one place and underdone

Another

difficulty to

be met in the

first

introduction of elec-

cooking is that the housekeeper is usually equipped with
a large assortment of pots and pans which can be used over
a gas or coal stove, so that she is not at all limited as to the
number of cooking dishes. The cost of electric cooking utensils naturally will keep down the number purchased to those
tric

some housekeepers will feel that they
somewhat hampered by having so few utensils.
Taking up these difficulties in the order named, we must re-

actually necessary; so that

are

member

that electric light

is

not driving out gas on the basis of
its cleanliness, convenience and

cost alone, but on account of

coolness.

It

therefore, entirely reasonable to suppose that

is,

cooking can be introduced against gas for the same reaIt is not to be expected that it will be introduced much
son.
where all the cooking is done by servants and where the houseowner looks merely at the amount of his gas or electric bills.
\^here the lady of the house does her own cooking and where
electric

makes electric cooking within reach, it will
most rapid introduction. It will probably .come in first in
Hats and apartment buildings for light housekeeping because of
its convenience and freedom from heat and bad air.

the family income
find

The second

difficulty— that of providing hot

water— is

usually

and apartment buildings by a hot water
supply for the whole building, and in the better class of residences, by small coal or gas hot water heaters or furnace
care of in

t-..ken

flats

heater coils in the basement.

The

difficulty of the limited

number of cooking

utensils dis-

appears after the housekeeper gets used to electric cooking and
learns to plan her cooking to best advantage and to get the
Cooking with
best possible use out of the utensils she has.

ordinary enameled ware utensils on an electric disc stove is
not by any means satisfactory, as it is very slow and ineffiUtensils should either be clamped on these stoves or be
cient.
i-onstructed with the heating element in the utensil itself

in

another.
6.

Electric cooking utensils are

much

pleasanter to

wash than
is no

Re?ulatinn

in

Isolated Plants.

pots and pans used in cooking over gas or coal, as there

wash

soot to

off.

The dishwashing

is

therefore not as dis-

By

agreeable.
7. There is no flame to be blown out by the wind and cause
danger of e-xplosion or trouble with the flame catching back,
as in the case of gas and gasoline. This means that the breeze
can be allowed to blow through the kitchen in summer as it
could not be if gas or gasoline were used.
8. There is practically no fire risk with electric cooking utensils as there is with coal, gas and gasoline.
y. The cost with a rate of 6 cents per kw-hour will not be over
that of a hard coal range, and it is incomparably more convenient than any kind of coal fire, for which coal and ashes
have to be handled and fires built.
The advantages of the electric iron are already well known.

There are some

difficulties in

connection with the introduction of

cooking which it is well for those in the business to
thoroughly understand and be prepared to meet.
A full electric cooking outfit for the kitchen costs more to install than a gas range to do the same things, although as to
the dining-room table end, there can he no comparison, because
electric

gas

is

out of the question there.

There

is

also

no question but

that at

any rate above

,1

cents

THERE

is

Dr. Lojis Bell.

no theoretical reason why

a

dynamo

in

an

lated plant should not give satisfactory regulation.

any

iso-

In-

deed, since such a plant has no distribution system of
extent to look after, it would seem at first glance that

regulation ought to be rather easier than in a central station
with miles of feeders and mains to keep in order. Yet as a

matter of actual practice it very often turns out that the service
from an isolated plant, even when run with unusual care, is
actually about as bad as well could be— intolerably bad from
the standpoint of the ordinary customer of a central station.
writer has recently had occasion to make voltage tests on
four typical isolated plants w-hich shall be nameless here since
general facts rather than personalities are in view. The tests
were made with a recording voltmeter by Eliott Bros., London,
checked from time to time by a standard portable voltmeter.

The

Each record covered three days, and the four plants here
were taken without any reference to their being
better or worse than others, and under their regular operating
conditions. There is absolutely no reason to suppose that they

considered

differ

materially

in

regulation

from the general run of

city
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The period of each record chosen for reproduction in the figure was that from 3 p.m. to 9 p.m. so as to
cover the peak and a part of evening service in other words,

isolated plants.

;

when

the period

when

regulation

sections

usually

in the

service
in

plants

every plant

was

in

full

and

use,

The

especially important.

is

of record chosen for reproduction were neither ungood nor exceptionally bad, and the points on the

Vol.

such a condition should have been tolerated

XLIX, No.
is

it

9:

difficult

conceive, especially in a hotel where good illumination

to-

gen-

is

erally regarded as essential.
is from a plant of another sort, in an industrial
extending its service to its neighbors as well, and
It is
carrying something of a motor load besides its lamps.
equipped with a pair of good modern direct-connected gener-

Record No. 4

Luilding,

How

respective

ating sets, quite capable of thoroughly first-class service.

laeter represented

bad were the actual results it needs but a glance at the record
to show.
Up and down went the pressure in irregular jumps,

systems chosen for cutting in the recording voltno extremes. In other words, the four plants
were taken as thy came with the intention of getting a fair
record, good, bad or indifferent as the case might be, and no
other plants than those here shown were tested. A glance at
the figure shows how far the regulation found was from that
which ought to exist in a well-designed and operated electric
plant

Record No. i is from an isolated plant in a fair-sized office
buiWing equipped with some modern and some old units, but
well kept up and, so nearly as the writer could ascertain, run
with more than usual care and with an honest intention to give
nrst-clas-s

was

The lecord speaks for itself. The voltage
steady until the load came on and then sagged

service.

fairly

heavily

by putting

relieved

until

This
each

another machine.

in

same conspicuous sag appeared about the same time

in

varying incessantly.
What kind of results the incandescent
lamps gave can be better imagined than described. Yet the
is thoroughly typical of what the plant was
doing day by day. The effect on the eyes of those who were
unfortunate enough to have to work by such a light needs no
comment. Yet this sort of thing is tolerated from an isolated
planr, while if received from a central station it would almost

section of recorc^

raise a riot.

given the voltage curve from
same district at an industrial
plant where about 200 hp in motors were across the outside
wires. The effect of this motor service is evident enough, yet
as a whole the voltage is steady and even its widest fluctuations
are of modest extent.

By way

of contrast in No. 5

is

central station service within the

Of

goes without saying that a large central station
stability of service
difficult to approach in the case of a plant of small

course,

with

which

it

huge generators must have a certain

its

is

it

and yet this is far from being the whole story. The
remarkable feature of these tests is not that the central station
service should be relatively good, which was to be expected, but

capacity,

the

that

isolated

plant

easy to

V/s'A'V'^-

was

service

so

absolutely

One

bad.

would be
determine the drop over the feeders and mains, and

would suppose that

a single building or block

in

it

even without pressure wires to hold a fairly steady average
voltage.
In any event the fluctuations of No. 3 and N" A
are so big as to be at once conspicuous in the dynamo room and
should not have been tolerated 'for a single hour, let alone
week after week. Perhaps the owners of these plants skinned
the wages of firemen and engineers, or they may have been
parsimonious in fuel, or many other things might have happened, but

seems to the writer that the

it

real

trouble

lies

deeper.

One
plant

6

7

record.

p.m.

steadied

until

about

some and

midnight when

the

became

parently due to varying steam pressure

after

variations

9
ap-

large.

Record No. 2 is also from a good-sized office building, which
was equipped with belted units of rather old-fashioned design,
tut in good condition and capable of giving excellent service
if
properly handled.
The record speaks for itself; by no
stretch of imagination can it be called anything but bad, and
the consumers being charged, as in the previous case, central
station rates, they had a right to expect better treatment.
As
m No. I, too, the later fluctiintions due to steam pressure wore
verious, although orrurring at a time
,

Record No. 3

the

The

is

an entirely

when Ihcy did

rliffcrcnt proposition,

little

harm

wa« continually

ing most of the

time,

As

in

fact

the record shows,

taking

place

every

few teconds or offener, and being large enough to rausc con'iderablc annoyance,
Fliirtiiations of such sort arc cnnugh to
produce very considerable eye-strain and may be fairly termed
injurious from this standpoint.
The same pulsations appeared
.laily at about the same lime, and the service, had as it is, apThat
pearH to be the regular thing in this particular plant
they should appear at

all

—

let

alone

condemnation of the care taken

in

regularly-

is

an

isolated

in

Now

it

looking out
looks very

of load are regularly a large part of the total capacity, requires
plenty of copper, well-run engines and eternal vigilance at the

These are

switchboard.

just the things that are apt to be absent

an isolated plant, in which the duties of the responsible engineer are apt to be spread out very thin indeed. To give th*
same unremitting attention to regulation that is necessary in
in

<cnt1.1l
is

sl.ilii.n

when

costly

ally

omitted

prarliir

requires a dcgn-c of export

applied to a small plant— and

in the estimates.

its

cost

c.iro
is

llial

gener-

Hence, the kind of service here

recorded.

being from

oscillatory over several volts dur-

variations

installing

much as if this sort of regulation was just about what might
be expected of that sort of undivided fraction of an engineer.
To keep up first-class service in a plant when the fluctuations

Notes from

of a popular and in other respects well-run hotel.
plant has 1/olh dirn t-drivcn and belted imils, which did

the pressure

in

anyhow, part of whose time can be taken up

plant

not appear to harmonize any too well.

advantages

the fact that a large building has to have an engineer

for the electric plant without extra cost.

RECORDS.

Later the voltage fluctuated

day's

P.M.

3

5

REGULATION

of the ostensible
is

a

sufficient

running the plant.

Why

St.

Louis.

As previously noted in these columns the Union Electric
& Power Company, of St. Louis, has been doing considThis lighting is done by means of
erable billboard lighting.
Light

rows of tamps

in

tin

of the board.

It

is

trough reflectors placed along the top
a flat r.ile contract providing

taken on

number of hours burning and Is turned on aiut
The
company's patrolman, like any other sign.

for a certain
off

by

the

frjllowlng
l.illhoard

circular Idler sent out by the company to possible
advertisers brings out the advantages of the illumi

iiatcd bililio.ird
liciting

and serves to give the arguments used

this class

of business:

in

so-

:

March
"The
licity

Board

Bill

— We
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know

it,

is one of the valuable mediums of pubbecause we have tried it.

Recent

Practice

By

— We

THERE

chances with thousands of
others, being effective only in proportion to its location, beauty

"Your daylight board

of design, or

takes

valuable as an advertisement than the most exquisite results of
the painter's art on the adjacent board, in the dark and

"Out

of Business."

"The Illuminated Board gets the public eye and interest
when in their most receptive conditions. The busy merchant
engrossed with
signs look alike to

or manufacturer, on the cars in the morning,

newspaper or

Con-

G. H. Barbour.

few years in the means of procuring the de-

sired height of mast or other elevation for the suspen-

sion of the antennae wires used as radiators in wireless teleg-

"The Illuminated Board, even if below mediocrity in all of
the above requisites, becomes, when lit up at dusk, an isolated
and hence practically the only board in its vicinity, and however modest or even poor in appearance or design, is more

his

Wireless Station

has been a great deal of advance and improvement

in the last

its

combined.

all

in

struction.

"The illuminated bill board is as far in advance of the ordinary daylight board, in earning ability, as the daylight board is
know it, because we have tried
ahead of no board at all
it.
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his plans for the

day

all

;

is

from the car window but at night, on his
way home, mind at ease, with no distractions, the flash of
light from the surrounding darkness, illuminating the board
of the shrewd advertiser, compels attention and makes that
indelible impression which is inseparable from the conspicuous or novel in any form. You have accomplished your purpose you have burned into his mind and memory, your name
and business; your board, dormant by day, has paid for itself in the flash of a few seconds."
his casual glance

;

raphy.

When

wireless stations were

first

erected for experimental

work the standard form of ship mast was used.
These masts were made up of several pieces of long timber that
or commercial

were shaped up and fitted with the necessary bands or "trees"
for splicing them together.
In fact this form of construction is
the same as that used in building a mast on a ship, except that
the wireless mast is made heavier in order to enable greater
lengths to be built and maintained after being erected.
This
form of construction has many faults moreover, it is very expensive in first cost as well as in maintenance due to the fact
that it is very hard to get the long lengths of timber required
for a design of this kind. In most parts of the world these long
timbers must be brought great distances by steamer, and the cost
;

;

DRUGGISTS AS AGENTS.

The methods used by

the

company in securing the co-operashown by the following circular

tion of druggists as agents are

sent out to druggists

"We

are enclosing you herewith our booklet, showing a

list

and what they pay for electric light at home.
Many through carelessness, some through ignorance, and others
because they labor under the mistaken idea that electricity
is costly, are still using the old forms of illuminants, injurious
alike to health and perfect cleanliness. With electricity at home,
perfect hygienic conditions become possible, ideal housekeeping is assured, smoky, sooty draperies are impossibilities, tarnish
on silver disappears, picture frames are preserved, and real
economy begins.
"We desire to interest our druggists in not only using comof trial customers,

mon

sense light themselves, but in spreading abroad

tages to their patrons.
sections

of the city,

There
fifty

will

its

advan-

be selected, from different

druggists to act for us.

We

will

FIG.

I.

— MAST

AT CHICAGO.

ILL.

furnish each one with a canteen light, eight inches in diameer,

on one side of which the reading matter

will

be

"Use

Home"; on the opposite side, "Pure Drugs,"
"Prescriptions," as you may choose; these we furnish free.

Electric Light at

or

"We

will

also

supply you with blank orders and an

illus-

ttated catalogue, containing a full line of electrical devices, with

and what each costs to operate in current. On such orwhich you send in, you will be credited
with a commission
this discount or commission will be, approximately 20 per cent from our list price where you carry
the account, and 15 per cent where we carry it on our books;
the IS per cent to be credited on your monthly bills.
With this circular was sent a return post card.

prices

ders, acceptable to us,
;

CO-OPERATION WITH DOCTORS.
Special emphasis has been put in this company's advertising

of unloading and handling these timbers is very heavy indeed.
conditions will be better understood when it is remembered

The

mast say 215 ft. long by this method it
necessary to have the main mast at least 75 ft. high. The
other sections required for a 215-ft. mast would be from 45 to
60 ft. long.
that in order to get a
is

The handling of timber of this length to and from the ships
and cars used in transporting them from the forest region is
quite easy, however, as compared with landing them on the
ground where they must be erected. The number of men and
horses required increases the cost of handling to an enormous
figure in many cases, as wireless stations are almost without
exception erected at exposed points where the roads and the
means of transportation are about as bad as they can well be

imagined.

The ground

is

usually rough

and stony or

soft

and

made worse by

hteraturc on the benefits of electric light as against oxygen con-

muddy and

suming illuminants in combating tuberculosis and other diseases
which thrive in badly ventilated houses, quoting from Prof. Irving Fisher of Yale on causes of tuberculosis.
In this connection a circular was recently sent out to doctors offering to
make emergency cases of connections to any residences where
ticctric light service was wanted upon statement of the doctor that a patient's case is urgent, and eliminate the usual course

bad weather in many cases. The erection of this class of mast
IS a long and tedious process, as the mast must be raised in
sections and for the operation the weather must be perfect.
Thus the process of erecting a mast may extend over many
days and perhaps weeks.
Iiach section of the mast as it is erected must be made fast
before another section can be raised into position and the men
must be hold on the work be the weather fine or not. WTien

of such connection orders, except wir'ng inspection.

the

naturally bad conditions are

ELECTRICAL WORLD

438
the mast

complete

is

it

has a

weak

place at every joint, thus

from one end to the other
to prevent buckling at the splice points.
Every case of failure
of such a mast, be it a flag pole in two sections or a wireless
mast of four sections, has been at these points. It is impossible
to prevent the failures as the bands must be secured to the
mast to prevent it from turning and the mast must be cut for
this and other reasons, all of which tends to reduce the section
at the w-eak point
Moreover, decay and depreciation due lo
the action of the weather is most prominent at this point.
Another bad feature of the design resides in the fact tTi.it
the different sections are offset one from the other, and the mast
The offset will depend on
is not 'Straight from top to bottom.
the size and height of the mast and in the case of a very high
perfect alignment

necessitating a

XLIX. No.

Vol.
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that require renewal can be replaced without

much trouble or
The above statement refers to a tower in which the
uprights are made by bolting planks in such a manner that the

expense.
material

equally distributed and the joints are so staggered

is

SpUoe Joint showing
Bolu and Do*ol<

Plkt«s,

Scotlon of Mast Fnmlng
25'Ungth ?'i S'Haiti Pins

Itultou of

OF OPF.X-WORK

throughout

tlic

entire lengtli

continuous piece of timber.
sides

of

before

the

it

uprights,
erected.

is

the
All

Mut
.\1.\ST

that the tower

The

lattice

structure
pieces are

FR.\MING.
is

bracing

being

in
is

reality

one

bolted to the

framed compl>»ie

marked and are hoisted

at a lime and the bolts drifted into place and
This process is followed from the bottom to the
lop until the tower is complete.
The above method of gelling the desired height has the great
advantage in that the structure is self-supporting; in other
words, it will stand by itself without the need of guys, although
guys must be used to steady the tower against the strong winds
to which it is subjected and the unbalanced load that in most
cases is imposed by the antennae. In the cast of a station consisting of a number of towers the unbalanced load is very great,
and special care must be t.iken that the load of the antennae is

into place

one

tightened up.

FK.

J.

— I.ATTIlE

TOWKR AT CAPE HATTERAS.

mast for wireless work it inay he as much as a foot and a half
or more.
For a single mast station where the load can be
placed to help or allow ff)r the offset the disadvantage is not
prohibitive, but for a two-mast station or for a station where
scvoral masts arc used it becomes a very serious problem and
one that may lead to trouble from twisting of the mast as a
whole.
It is quite necessary for Ihc guys of this type of mast
to be made of metal rope properly fitted with insulators in order
to get rid of the trouble due to shrinkage and to allow for the
proper lightening up of the guys.
A picture of one of these
roasts (Tig. i; is given to show how the load is carried. There
are several ways of overcoming the disadvantages just enumerated
One of these is by the use of towers for the procuring

of the necessary height.

This method

is

good, but very ex-

pensive, and incurs the heavy upkeep that comes from having a
large amount of timber exposed to the weather, no matter how
well

may be selected or framed.
may be well to slate here that

it

the writer is not in favor
of the use of metal for wireless masls or towers, as it has many
bad fraturcs and is bound tn act as ati absorbent of energy no
It

matter

The

how

well insulated or connected to the electrical circuit.

have been made tend to prove this statement,
may be steel lowers in use for wireless work
that are giving good results, better results could probably be
obtained if this same height had been gained by the use of some
non-conducting material.
lefts

that

although there

The wooden tower has a good feature in the fact that it can
be inspcrlcd at regular inlrrvnls at small expanse, and any piec-:«

I

IG.

4

SENDING TOWKR AT

bl.

lolls

supported or rather offset by means of

spcci.'i

DSITION.

guys properly

placed.

Provision must be

made

lowering and raising of tlie
is usually equipped
with a platform at or near the top with the necessary appliances
for this kind of work
The tower should also be equipped with
for the

antenna: screen, and for this reason the tower

March

for getting to the lop, ordinarily by the use of a ladder,

means

a
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might be possible to employ stairs for this purpose.
It is not necessary, however, to provide an extra ladder as the
tower itself can be used as a ladder, and for purposes of inspection it is possible for a man to climb all over the structure.

although

it

may

A39

making the proper allowances.

be used by

It is

preferable

long merchantable lengths as possible,
on account of the saving in labor and material in the making of
the splices. A saving in weight can also be effected by the use
of long pieces.
The mast is built by framing together four pieces of 6-in. by
to use this material in as

6-in.

or 8-in. by 8-in. timber by means of splice joints,
make a continuous structure.

blocks and splice plates, to

filler

The

tower tapers from the bottom gradually to the top, and when
complete can be raised in one piece. The interposition of spacer
blocks into the framing is employed for stiffening the long secA
tions of timber used so as to keep them from buckling.
sketch showing the way these pieces are framed together is
given in Fig. 3 and shows the

The photograph

serted.

tt.

from Top

have been
FIG.

-METHOD OF JIAST

5.-

The

FR.WIINC:.

footings and anchorage for the tower would depend on
wind strains to which it would be subjected.

location and the

The wind

the spacer blocks are in-

high

power

station

at

the

The

at St.

including

built,

Government

stations at

York, and at
its

way

the

Louis (Fig. 4) also shows the framing of
this style of mast except that it is preferable to have this top
yard or arm arranged to raise and lower rather than to be
framed as part of the mast proper. Several of this style of mast

World's Fair
SectioQ Uu'ougU 48

of

New

Castle-on-Tyne

latter style of

ing 300

ft.

The

mast

is

New

Boston,

Key West,
in

Orleans,

the

Colon, Guantanamo,

large

New

England.

ideal for heights

up

to

and includ-

writer has designed a modification of this style

always an unknown quantity, and therefore a very

is

must be allowed. The footings may prefof concrete, and the size and height should be
such as to conform to the nature of the ground on which the
towers are located, but the footings should be made of sufficient
height to brmg the legs of the tower well above the level of the

large factor of safety
erably be

made

grounii so as properly to protect the structure from the weather.
The design of an anchorage for the structure is also of great

importance, arid
to a

for wireless
it

one that

is

will

at

dictated by the local conditions

that have proved to be be^t

the material used and the

work and

method of using
They should

be treated separately later in the article.

be divided into sections by
design.

is

The guys

very great extent.

means of

strain insulators of special

.\n illustration of a tower station erected by the writer

Hatteras

is

shown

in Fig.

2.

Another form of construction that has been aptly called the
"open work mast" construction may here be described briefly.
The mast is in reality a tower, from the fact that it is framed
with corner posts and is braced at different points throughout
its length.
The sizes of the timbers used for the framing of
the mast would depend on the height of the mast, the load it
would be required to carry, and also on the local market for
timlxr.

One

of

great

the

features of

all

of these

means

of

FU..

~.

— FIRST

ST.\f;F IN'

MAST

RAISING.

of mast for the latter height that will carry an antennae weighing
several

hundred pounds together with the necessary guys and

the rigging for raising and lowering.

He

has erected several

these masts on this side of the Atlantic and in England, and
they have been found to withstand their load well and to have

(if

great lasting powers due to their design and the fact that only
the best of material

The method

of

is

used.

making up

the guys for this kind of mast will

bo taken up later, but it is proper at this time to mention that
it is not necessary to have the guys on this style of mast drawn
up string tight in fact, it is undesirable to do so because it is
necessary merely to maintain the mast in an upright position,
;

and any additional strain has a tendency to buckle it. Tt is best
tn determine what the load on the mast is to be. and then to
guy the mast for that load rather than to guy the mast and then
impose the load subsequently.
In all of the above types of mast the footing serves no purpose except for the support of the mast and is not intended
The latter is
for maintaining the inast in an upright position.
accomjilished by the guys which are distributed equally throughut the length of the mast, due consideration being taken of the
Fill,

(h

— .MKTIIOI)

OF TRKSSEI.ING

tower or mast building

is

that

it

MAIN MAST

sirength of the different sections to resist buckling or crushing
strains.
One of the interesting features of the mast is found

TO JURY.

can be adapted within certain

limits to the local conditions as well as the local markets, pro-

vided, of course, that the right kind of material can be found
locally to take the strain

of Southern pine
strength, but

is

where

imposed by these loads.

.X

good grade

best for the work, on account of
it

is

its

great

not procurable a slightly inferior grade

its action in a strong wind; the mast is integral from one
end to the other and for that reason has no weak points or
jt^ints as is the case with ship masts, and when acted upon
b> a strong wind tends to wig.gle or move from one end to the
other in much the same way as does a whip that is shaken,
.'\n additional style of mast and one that is by far the best
ill
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now be described. The
one of these masts was built by the writer at Springfield,
111., in June, 1904, and since that time many of them have been
built in the United States, Canada and England.
The time
taken to frame up one of the masts varies, but it is safe to say
that under favorable conditions it is possible to frame and erect
one in from two to three weeks. A sketch showing the way
the mast is framed is given in Fig. 5, from which can be seen
the manner in which the material is used. One interesting thing
is that the mast can be taken apart at any point, and can be
built at any desired point and transported and assembled, or
Moreit can be built on the ground and erected in sections.
over, in case the location of the station will admit of such a
condition it can be built on the ground in one piece and erected
as a whole. The latter method is the best when it can be used,
The number of
as it is the cheapest and by far the quickest.
the pieces as well as the size is varied from one section to
the other in a way to give a gradual taper with the minimum
amount of work; the strength of the mast for its size is very
great indeed. The matter of continuous material is carried out
to a still better end than in the mast previously described, as
there is no point in the mast where it can be said to have a
joint, but it can be separated at any of the many points where
for stations of moderate power will

is

first

two

best

owing

the

mast as

to local conditions to erect the

a

9.

whole

iip

sections.

After the mast

guy
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Vol.

is

framed complete from end

plates or bolts are fitted with the

mast after

it is

to end and the
guys that are to support

erected, the rigging or tresseling of the

mast

the timbers are placed together.

The

ability to take the

mast apart and

to raise

it

in sections

of great advantage, as it is best in many cases to frame the
mast as a whole, but to raise it in two sections on account of

is

the location or weather conditions which

of that length in one piece
the

mast

part that

two sections

in
is

raised

first

it

make

is

raising a mast

In order to

impracticable.

necessary merely to

fit

raise

the lower

with temporary trees or guides that will

allow the upper part to be hoisted through them past the lower

mast until the topmast is in its proper position and can then be
It is necessary to guy the lower mast
dropped into place.
securely until the topmast is in place and the topmast is kept in
an upright position while the lifting is being done by means of
the permanent guys fastened to the topmast.

The amount of power

for the lifting process

is

FIG. 9.

fact

the

secret

of success

is

ft.

Fin,

more must be held

giound and that

to

A

to

it

will

mast which measures 200same condition in
that it previously had on the

in practically the

subsequently have

in

Thus

he footing for the mast

Tilt VERTICAL POSITION.

is

it

i?^

it

it, as shown in Fig. 6.
It is tresseled up in
form a rigid triangle, and the main mast is raised
by pulling on one corner of the triangle. It is also necessary
for the mast to be held from any side sway and kept straight
throughout its entire length.
The time taken for lifting should be about one full day. The
process requires perfect weather, as can be judged when the
length of the mast and the amount of exposed surface is considered.
The fact that only one good day is required is an
advantageous feature for outside work, as after the mast is up
in place and the weight is not on tlie jury or the tres&el rigging,
it
is possible to lash the mast so that it will be as safe as if
permanently guyed.
A mast fully rigged ready for lifting, is sliown in Fig. 6, already referred to, and it is interesting to note that the height
of the jury mast in this case is about 70 ft. and the length of
The prpportion will be
tlie mast that is to lie raised is 217.
better noted by reference to the mast in the process of being
raised where it is about 30 ft. off the groimd at the top of the
mast (See Fig. 7). The condition of the mast in this position
is one of perfect alignment or as nearly so as it is possible to
get with an object that will bend a great deal throughout its
entire length; the same condition of aligninent is to be noted also
In
in I'ig. H, where the mast is ncariuR the upright positicm.

fastened rigidly to

n

way

to

of the cases strict attention

is

paid to the proper easing or

slacking of the guys, so that no undue strain

8.— MAST NF.ARINO

the air after

must be tresseled with a large number of guys
the jury mast that is placed on the foot of the mast and

raised.

all

merely a pancake of concrete to
support the weight of the tnaitl.
It is made of peculiar shape
10 enable the lower mast to he raised jnlo it or held by it while
being raised, assuming now that it will be prcfrrablc to raise
the lowrr ma«.l l>v the mdliod lo be drirrilinl l;i|er, rvin if it
'I

or

the air during the process of lifting

very small

I>.

^

SHOWING BUILT-UP MAST.

ST.\TIO.N

for hoisting should be considered.

have a small
amount of power applied very slowly and evenly, and for this
reason it is best to use man power. The work of two or three
men is ample for hoisting if applied properly through a backgeared capstan. As soon as the mast is dropped into place the
temporary trees can be removed, and the mast then appears zs
shown in the picture of the completed station.
indeed, and, in

—COMPLETED

.

is

put on any one

pari of the mast.
Fig. Q shows the roiuplcled mast pormanenlly phiiMlnd and
guyed, Ihc antonn;r rigging being on the top of the mast and
the antrntiic in place. It is always best so to mount the antennae

on the niasl that the force of Ihc load

component of
mast by Ihc anlennx itself with
wor<l't

so that Ihp

is

vertical, or

in

other

nil

the forces exrrleil nn the

its

guys

an<l

thi'

support

for

March
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the same and the means used for raising and lowering shall be
<xerted in a vertical direction.
The. writer has erected more than thirty stations for wireless
•work and at least twelve of them have been of the latter design,
and none of them has been damaged by wind storms. The
action of wind on a structure that is flexible for its entire length
is not the same as it is on rigid bodies, because the load on the
mast is not increased until the pressure of the wind from any
given direction equals or exceeds the tension on the guy from
that direction, and the mast itself is not affected by the motion
which takes place throughout its entire length. The mast is
simply a series of columns supported one on top of the other by
means of a system of guys, and these points of support are also
capable of a certain amount of motion that is transmitted and
-distributed throughout the entire length of the mast.
It is
quite possible for the mast to e.xperience a movement at the top
•of several feet, due to the slackness of the guys.
The guys for the towers are made of metal rope, the size in
•each case being determined by the weight and height of the
mast, and the distance the guys are placed from the foot of the
mast, as well as the velocity of the wind. Turn buckles are not
absolutely necessary where metal guys are used. The guys can
be set at the proper tension once for all any change required
can be made by altering a shackle or drawing a splice. In
order to prevent the metal guys from absorbing energy as conductors, they are cut up into short sections by means of strain
insulators.
The insulators are designed with the object of
giving a long sparking distance for the high-tension static discharge. In some cases oil is used in the insulator for the added
insulating properties that it has, but in the majority of insulators use is made of wood which may be combined with
porcelain to give added insulation and protection from moisture.
The length in no case should be less than two feet, to obviate
the leakage that will take place over the surface in wet weather.
The wood should be treated in some kind of insulating preserv;
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the faintly-heard explosions, will be seen a boiling and vapor-

This

izing of the oil itself.

"bone-dry"

oil.

The

test is

latter,

however, will be present

in

of slight value in that the ear will

not detect explosions when by other tests it is known that
moisture is present. The term "bone-dry" is used with oil so
dry that electrical tests will not indicate moisture.
The various oils in use for transformer purposes have properties differing markedly from each other.
The designer selects
an oil best suiting his particular design of apparatus and may
sacrifice some qualities thought desirable by others.
One prop-

seem

erty of oil which does not

tensively

is

to

have been considered ex-

that of holding moisture in suspension.

Some

oils

any appreciable amount, but will throw it down
to the bottom of the transformer case where it does no harm,
Kaving the oil in almost as dry a state as before, while other
oils, perhaps the slightly more viscous ones, will hold some
water in suspension and reduce the insulating value Xo Yi or )/i
that of bone-dry x>\\.
Withdrawing the free water from the
bottom of a transformer case filled with such oil does not
remove the danger from moisture. Oftentimes, moreover, some
will not hold

unavoidable accident to the pipes of a water-cooled transformer
allows the oil to become water saturated.
The best test known to the writer for determining moisture
in oil is that of applying high voltage across spheres having a
known separation, the whole surrounding space being filled
with the oil under test. A commonly used distance between
contacts is 0.15 in. A handy device for such testing consists
of a yertical glass cylinder about 2

in. in diameter, a sphere yi
diameter mounted on a rod projecting an inch or two
up from the bottom of the cylinder. Another sphere is supported by micrometer adjustment at the top of the glass. The

in

in.

spheres are brought into contact and then separated the required

the

poured in and the test voltage gradually
two thousand volt increments at abo-it 30second intervals until the oil becomes punctured.
Samples of oil procured upon the open market and tested in
this manner without undergoing previous drying treatment will
give surprisingly varying results and no proper value for the
oil's insulating properties can thus be obtained.
A recent trade
write-up of one manufacturer whose oil was tested in this

writer has just erected seven of them in England; others are
being erected on the Continent in connection with contracts

manner and advertised as thus being of high-class material,
was indeed amusing, for how is one to know the previous

ative to protect

it

from the weather.

The number

of insulators

required for a mast would vary, but a good rule would be to
•subdivide the long guys into sections no greater than 70 ft.

There are

a large

Atlantic coast

for

line,

completed

proces";

number

of these kinds of masts along the

as

as on the Great Lakes, and

well

The

stations.

cuts

showing the mast

the

:

the oil

is

raised by, say, one or

An

history of the sample?

oil

direct

has not been exposed to weather conditions should show a high

There

sample of the same oil may have stood in
barrels, and absorbed moisture, while another may have been stored in a dry warehouse.
Most of the recent articles upon transformer oil have led one
to infer that the process of drying it is one requiring great care
and some scientific knowledge. The writer wishes to dispel
this impression, and therefore describes a simple method, easily

a wide

field for this line of

work

to be applied in the serving

of isolated places with press arrd general news and messages
from outside points. It is along the line of the above-described

construction that the bulk of the communication

w-ill

be carried

-out.

The part that wireless telegraphy is playing and is bound to
play in the commercial business of the world is probably not
<omprchended by the average man, who has made no particular
study of the subject. The progress that has been made in the
last decade is greater than the progress in any other means of
<ommunication in a given length of time, and this progress, that
is a sequence of the demand of the times, is steadily going on
in all parts of the world.

break-down

test; a

the rain in

wooden

applied with the

Working with
difficult,

minimum amount

By
articles

R.

have appeared

B.

Oil.

Treat.

in the technical

quite

constantly
it was
Changes were sucThe
cessfully made until the method described was hit upon.
method is simply this Warm the oil any temperature above
the surrounding air will suffice blow air through it and dry

was obtained

but

and dry

oil

felt that

the operation must be simplified.

satisfactorily,

oil

is

—

the result.

Temperoil may be heated to any desired temperature.
ature higher than 80 or 100° C. tend to darken the oil by form-

The

ing minute particles of carbon which, depending upon the vis-

papers of recent

upon the importance of having transformer oil free from moisture, but none of the articles has told
how this moisture might easily be removed without harm to
Vacuum treatment and other elaborate methods have
the oil.

<iate

was

an apparatus of an elaborate nature was improvised

:

Drying Transformer

of apparatus.

the initial idea that the operation

—

Many

from the refinery which

of erection were taken in Cambridge, England, where

the writer was engaged a year ago on construction work.
i.=

in

distance

layinR great stress

been hinted at.
The presence of a large amount of moisture may be indicated
by plunging a red-hot spike into the oil. If much moisture is
present it will be converted into steam upon contact with the
Together with
spike, and diminutive explosions will be heard.

oil, will be held in suspension or will be precipiquantity of air blown in need be only sufficient to

cosity of the
tated.

The

cause rapid bubbling.

The apparatus used by

the writer was one previously designed
and consequently more elaborate than was
necessary. It consisted of an iron pot entirely open at the top
and having steam coils along the inner surface. Air from the
compressed air supply of the plant was blown through a ^i-m.
for another purpose

pipe,

at

the center of the bottom.

the oil assured that

all

The

natural circulation of

received treatment.

:
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depending upon the
previous historj- of the oil. After six hours of the air treatment the breakdown voltage will be 40,000 or more. Most oils
will retain this strength if left exposed in the open pot for weeks.
The above air treatment has been applied to oil in the transformer itself. A current somewhat less than full-load value
was passed through the windings, by short-circuiting the sec30,000 volts

across

0.15-in.

the

q.

per cent, and the rise of temperature in no part will e.\ceed
degrees Centigrade. With the same voltage and amperes

Oil before treatment will withstand anywhere from 6,000 volts
to

XLIX. Xo.

Vol.

gap,

per terminal, bu: with a power factor of
per cent, this machine will operate
consecutive hours with a rise in temperBture in no part exceeding
degrees Centigrade. All temperatures to be measured by thermometer under .\niorican Institute standards."
It

is

important to note that heating guarantees specify the

ondary and using a low-voltage across the primary, thus warming up the oil. A sheet-iron pipe was thrust from the top down
to the very bottom of the transformer case, the pipe being
coupled to the blower of a blacksmith's portable forge and
hand power applied for a few hours. The oil \vas thoroughly
dried and the transformer again took up its duty.

machine and room temperatures, and not the
Also that
temperature
readings are referred to the Centrigrade thermometer icaie. The
American Institute cf Electrical Engineers' standard fixes the
basic room temperature at 25° C., and that for each degree above
or below this value a correction of one-half per cent is to be

The theory, if so simple a thing may be called theory, is that
when raised in temperature will take up additional water
vapor.
The ordinary room temperature air passed through
the warm oil becomes itself warmer and thus will take water

made

vapor from the oil. This has been demonstrated to the writer's
satisfaction by placing an iron lid over the pot the warm moist
air coming in contact with this cool lid deposits the moisture
upon the inner surface where it drips back into the oil. A
trough placed under the points of drip has been used to lead
the water into an outside vessel, where the quantity of water
When a known quantity of water was
in the oil was measured.

This is best done by placing the
bulb of an ordinary Centigrade thermometer (without a case)
on the part of the machine whose temperature is to be measured,
and covering the exposed portion of the bulb with a small bunch

air

;

to bone-dry oil and the oil then treated the amount of
water collected checked closely with that previously added.
The writer trusts that if others are impressed with the enormity of the operation, as he first was, this paper may be of

added

some

Alternator Troubles.
By a.
present time

Buchenberg.

E.

all electrical
is

apparatus manufactured at the

"standardized"

;

that

is,

each individual

piece of apparatus of a particular type or class conforms
to certain standard specifications concerning voltage, speed, frequency, number of phases, output, etc. Upon these specifications

are based the maker's guarantees covering the capacity, heating,
regulation and efficiency, under certain definite and fixed condiSlight inaccuracies in machining and assemtions of operation.
bling, a possible variation in the quality of the materials used,

or an accidental and unnoticed injury to the coil insulating material, all necessitate complete, accurate and thorough shop tests
of each individual machine.

These regular and standard

tests

saturation, short-circuit, load and insulation break-

consist of

and in their several relations aflford complete and
accurate data on th-.- service operation of any machine under
normal conditions. Any change from the specified operating
conditions will entail a variation in the electrical and mechanical
interactions, and may in some cases cause a great deviation from
the guaranteed operating characteristics of the machine, and unThe accompanying diagram has been
satisfactory operation.

down

tests,

norkcd out as affording
in a careful

a possible aid to tin- central station

man

and systematic search for the cause of some of the

troubles cncoimtcrcd in the operation of alternators; while being in no way complete if cmlyraccs the principal causes as found in the writer's experience among the

more common

snrallcr installations.

Practically all alternator troubles whose causes arc not obvious
from an outward examination of the machine may be roughly
subdiviilrd into excessive heating, poor voltage regulation and
inability

to

carry rated

load.

Since the

maximum

available

output of an alternator is drlcrmincd by a safe temperature rise,
the latter trouble may l>c included Jn the discussion of heating.

in the

No

and

temperature

rise of the

machine.

reliance whatever sliould be placed on

t!

c fact that any

part of the machine "feels" hot to the hand, but actual ther-

momettr readings should be taken
excessive temperature

of cotton or waste.

in

every instance of suspected

rise.

Thermometer readings of

the rotating parts

of the machine

must be taken immediately after the machine is
shut down, always noting the maxinunn t.:uiperat'ire reached.

Bearmg temperatures should
ing the bulb

of

also be taken at this time by plac-

thermometer

the

directly

against

the

shaft

journals.

One

of the possibl- causes of excessive terape/ature rise in
laminated armature iron is the operation of the machine
above its rated voltage. Assuming the speed correct this necessitates an increas-irt magnetic flux density m the armature iron

with a consequent higher hysteresis loss and temperature. Alternator voltage above normal may be due to an attempt to compensate for excessive line drop, or the switchboard voltmeter
may read low from any of a variety of causes such as a bent
needle, incandescent lamps connected across the secondary of
the voltmeter transformer,

High temperatures

amperes per terminal, with

a

p<->wer

f.ictor

of

in

etc.

the armature iron

may

also be

occa-

Desioned by operating the alternator below its rated speed.
creased speed necessitates an increase of flux density in the
armature in order to maintain a given machine voltage, and as
The
stated above this increases the energy loss in the iron.
resultant temperature is all the higher on account of the less
effective ventilation at the lower speed. Operation below rated
speed may in the case of belted machines be due to an incorrect
ratio of driving and driven pulley diameters, overload on the
engine, a poor or improperly adjusted governor may allow an
excessive drop
belt slippage

in

may

engine speed from no load to full load, or the
In the case of engine or water wheel

be jrcat.

type alternators, low speed
load

speed

regulation,

nr

may
to

be due to poor no-load to fullan overloaded engitie i>r water

wheel.
It will be noted in the general form of healing guarantees
given above that the inductance of the load is a determining
The usual heating guarantee at 100 per cent power
factor.
factor, or non-inductive load, is a rise of temperature not to

exceed 40° C.

for

ten

hours' continuous operation at normal

voltage and full-loa.l amperes per phase. This ideal load condition is never attained in commerci.il service without the use
of special devices, and the actual load power factor will vary
from approximately <)-i per cent for straight incandescent lighting service, to as low as 40 per cent with series arc light transformers or rcRulato-s partly loaded and improperly adjusted.

The actual temperature rise umlcr service conditions will, on
account of the increased leakage (lux and the increased field
excitation required to overcome the bark action nf the lagging
armature current, always be higher than that for 100 per rent
power

The usual form of the manufacturers' full-load heating guarantee on an alternatrir is as follows
consecutive hours at
"This machine will operate for
volt*

M

actual temperature of the alternator.

the

service to them.

PRACTICALLY

difference between

trical

factor, the

amount of increase <lcpen<linR upon the elecmachine and the load power factor.

characteristics of the

A high temperature rise in the arm.itiirc iron m.iy also be
caused by an excessive overload on the machine by reason of
incorrect voltmeter, ammeter or w.Tltinctrr indiciiions.

.
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ARMATURE

may have been

COILS.

Excessive temperature rise in the armature coils may be due
heavy ampere cverload on the machine, the ammeter out
of calibration and reading low, or the conduction of heat from
the armature iron which has reached a high temperature from
one or more of the causes enumerated above. It can always be
not defective

are

service

in

coils

insulation between turns, as an internal

breakdown

followed at once by the complete destruction of the
the intense heating of the short-circuited turns.

in

invariably

is

coil

A

erected, or

field coil temperature rise higher than that guaranteed
be due to an increase of exciting current required to main-

Intentional

is

.

{; oltmeter

— To

grooves

oil

ma-

in the

L-ompensate for E.Ncessive Line Drop.

rVoltmeter Out of Calibration
Incandescent Lamps on Transformer.
LTransformer Ratio Incorrect.
{Pulley Diameter Ratio Incorrect.
Engine Overloaded.
Engine Governor Xot Correct.

Indications Incorrect

'i

Belt Slippage

Operation Below Speed.

.

the

The journal

the result.

Armature
Iron.

when

or bearing surfaces may
bearing sleeves clogged with
lint and dirt so that the oil is not distributed over the entire
bearing surface. The oil may be too light or of a poor quality.
netic pull

be rough, or the

Operation .^bove \^oltage.

the bearings or oil cellars

may have

field may not be correctly adjusted to give an equal air-gap
around the entire circumference, and a severe unbalanced mag-

due to

FIELD COILS.

mav

left in

been carried in by a draught
from the boiler room or low open windows. If the machine is
not assembled in such a manner as to allow the field to come
central with the armature, and with a small allowance for end
play each way from the central position, all the magnetic pull
tending to center the field is concentrated on one end of a
bearing sleeve and a shoulder of the shaft. The armature and

was

chine

to a

as?umed that armature

443

,...
lype
Engine or Water Wheel T.

L

E.xcessive.

is
(

,

I

,

Excessive Drop of Speed with Load.
Engine or Water Wheel Overloaded.

Induction Motors.
1

(

Series .^rc

Overload

— Incorrect

Regulator Partly Loaded.

Lamps.' Regulator Load Adjustment Incorrect.
Ratio of Step-Up Transformers for Regulators Incorrect.
I

#

Instrument Indications.
Current Overload .Ammeter Indicators Incorrect.
of H'eat from .Armature Iron.
Conduction
\
^Operation of the .Alternator .Above Rated \"oltage.
Operation of the .Alternator Below Rated Speed.

—

f

.Armature Coils

fHEATING-^

Low Power Factor.
.Alternator Overloaded.
^ Short Circuit in Field Winding.

..•..*

Field Coils.

I

(

("Belt

Tension Excessive

•
i

J

Belted

Type

"1

<

Bearings.

^-Engine Type

Narrow Belt.
.Arc of Contact

on .\lternator Pulley Too SinalL

Grit, Cinders, or Dirt in Bearings.
Armature and Field Not Central.
.Armature and Field Not Concentric.
Rough Journal or Bearing Sxirfaces.
Oil Grooves Choked.

Poor

TROUBLES

Short Belt Centers.

Oii.

^Vibration.
['Incorrect .Alignment.
Bearings.
J Foreign Matter in
Centering.
] Incorrect
l^Rougb Journal or Bearing Surfaces.
Improper Lubrication Poor Oil.

—

Induction Motors.
(Series Arc Lighting Systems.

rLow
Factor
rLMv. fower
Power ractor

'

("Speed not Constant Under Load Variation.
"{Governor .Allows Engine to Race.
" -1 in Speed Due
- ^--'~->
Overload on Enginel
P - to
LDrop

Engine Regulation

I

Alternator Speed Variations

S gelt

Slippage

I

REGULATION

I,

— Greasy

Belt.

Thickness of Belt Not Constant

i

|

Laced Belt
Poor" Splice.

Speed Variations.
Exciter Belt Slippage.
J
Sparking.
Loose Connections.
[_
Dirty Commutator.
r.Alternator

{Belted from .Alternator

|

["Sparking.
s Loose Connections.
L Dirty Commutator.

Separately Driven

tain the alternator, voltage above its rated value, or to maintain
normal voltage with the alternator operating below rated speed
on low power factor loads, or under heavy overloads, .\nother
possible cause for excessive heating of field coils is an internal

Excessive vibration
the

may

may

case of engine-type

for the

increase

now

of exciting

smaller

number

current

required

to

of effective field turns.

compensate

The

failure

of one or more field coils from an internal short-circuit may
be a very slow process, and in the first stages can only be located
by comparative resistance measurements of the several coils.

To guard
field coils

against any danger of an internal
it

is

always

best,

are not in use. to turn in

where

of the

the resistance nf both rheostats

all

before opening the alternator

breakdown

special fieUl discharge switches

field

switch.

REGULATION.

Heating of bearings in the case of belted machines may be
due to one or more of the following causes. Short belt centers
or a belt too narrow for the work, may necessitate excessive
The arc of belt contact on the alternator pulley may
tension.
be too small on accotmt of a large diameter nf driving pulley
conjunction with short

bolt

centers

The

usual

form of regulation guarantee

is

as

follows

for

full-load conditions

"At normal voltage the

amperes per terminal at
off, and the voltage will
per cent under conditions of constant
speed and field excitation. With the same amperes per terminal
and
per cent power factor the voltage will not rise more
per cent power factor
not rise more than

than

full-load

may

be thrown

per cent."

should be noted in the above that constant speed and field
excitation are specified, and that the inductance of the load is
again a determining factor. The regulation of an alternator is
usually based on full load at unity power factor, and under
commercial load conditions will never be so good without the
It

BEARINGS.

in

due to a poor foundation. In
improper shaft alignment

be the cause of the trouble.

short-circuiting of a portion of the field winding, with a con-

sequent

e.xist

alternators

Cirit.

cinders

or

dirt

use of synchronous motors or other methods of compensation
The amount of impairment of regulation by
for inductance.

an inductive load will depend upon the electrical characteristics
power factor of the load. Since a high

of the machine and the
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power

factor is conducive to good regulation, special efforts
should be made to connect the rated number of series arc lamps
to each regulator, and where this is not possible to correctly
make all adjustments and connections to obtain the highest

power

possible

factor under the conditions.

may be caused by poor engine reguladue to a defective governor, overload or belt slippage.
Periodic variations of voltage are often caused by a laced belt
or the increased thickness of a poor splice in an endless belt.
Improper exciter operation affects the voltage of the alternator through a variation of the exciting current, and may be
caused by a dirty commutator, sparking or loose connections.
The customary liberal design, and the relatively small effect
of some reactions upon the satisfactory operation of a machine
make small deviations from the normal operating conditions
not at all serious. But since the best and most efficient operation is obtained under the specified conditions it is obvious that
jvery effort should be made to meet them.
Variations of voltage

tion

What

Constitutes Invention.
By John

To

be patentable an invention must, under the statutes re-"
new and useful art, a machine, a
manufacture or composition of matter, or an improvement
thereon, or a new and original design. If an alleged invention
tor

is

fall

within one of these statutory classes

not entitled to a patent upon

it.

9.

with the laminje, so arranged that complete ventilation
sections, was held to be the result

ctintact

was provided between the

General Electric

cf meritorious invention.

A

Company

vs.

Na-

lamps
constructed so that the electricity-, instead of being conveyed to
each lamp by means of wires was conducted through the
medium of two metallic plates insulated from each other, has
been held to show sufficient superiority over ordinary me-

Company,

tional

chanical

145 Fed. Rep. 193.

Benjamin
invention.
Dale Company, 141 Fed.
But the United States Circuit Court was unable to
to

skill

constitute

patentable

Company

Electric Manufacturing

Rep. 989.

cluster of electric

vs.

find invention in a reflector for incandescent lamps, the court

declaring that the invention claimed

was more formidable

in

words than in substance or in complexity of construction. Mygatt vs. McArthur, 143 Fed. Rep. 348.
And there was held
to be nothing patentable in the device for securing pole-pieces

revolving

tc

magnet

field

structures, the invention being claimed

adoption of the dovetail and key method to the
The problem was
fastening of the pole-pieces to the yoke.
The selection of this well-known
purely a mechanical one.
method did not require the exercise of inventive skill and no

be

t;

in the

more difficulty attended its adoption than usually follows its
employment in numerous devices of the mechanic arts. When
conditions are known its adoption usually may safely be en-

E. Brady.

lating to patents, be of a

does not

XLIX, No.

Vol.

its

trusted to the skilled mechanic.

General Electric

Company

vs.

Rullock Electrical Manufacturing Company, 146 Fed. Rep. 551.

origina-

Repair Shop Suggestions.

In addition to belong-

ing to one of the classes mentioned the discovery must disclose invention, novelty and utility and the Patent Act provides that the subject matter of the patent must not have
been in public use or on sale for more than two years prior
Further, there must
to the time the patent is applied for.
have been no abandonnunt of ihc invention or no patent is is-

carrying on armature repairs which can well be improved upon.
For example, in a shop having only a magneto or lamps for

xiable.

making

Undoubtedly the most essential element of the right to obtain a patent upon a creation or discovery is that of "invenInvention is synonymous with "discovery" as that
tion."
word is used in the Constitution and in the patent laws. The
term "invention" is variously defined in the decisions as the
work of the head as distinguished from that of the hands,
the intuitive faculty of the mind put forth in search of new
results, or as the indication of genius and the production of
Such definitions 'are necessarily vague, but the
a new idea.
element of invention which must appear in an idea to entitle
It!
originator to a patent is invention as distinguished from
mere mechanical skill. One test in determining the right to a
patent is found in the question "Is the idea one which, in view
of the prior condition of the art, would readily suggest itself
tj the skilled mechanic?" If the answer is yes, then the idea
cannot be claimed to be the result of the exercise of any inventive faculty and it is not patentable
In Ihc history of most of the arts, the first invention is of
striking and undeniable character, for example, that of the
telephone, and the earlier improvements likewise usually disBut, as the art
play an unmistakable power of invention.
develops, it becomes difficult to distinguish between improvements that involve patentable invention and those that are the
result ''i thr cxTriir of nriliii.'iry inrcli.inir.il knowledge and
skill.
The distinction is ofttn close and can heit be illustrated by reference to the particular rases in which the quesIn Chasr Electric Const. Company
tion h.TS been passed upon.
\«, Columbia Const. Company, 14.1 I'"cd. 14.1, it was held that
.1

an electric sign intended

for

advertising

iiirfs

in

connection

v-ith theatres principally, so conslriirtcd that the wires were
roncealed from view and that Ihc leftrrs could be removed and
iTplarrd without diffiriiltv or r\|iiiiM-, rlisdosi-.l invrntion :ind

v;as patentable.

of such

signrf

Prior to the granting of this patent the wires

were exposed and considerable trouble attended

rhanRini; the letters

And an

:irni;itiirr

laminx, with separafori of thin

radial

core

luiilt

in sections

metal strips

in

of

direct

By a.
.^mong small

B.

Weeks.

roads there often exists a method of

electric

an armaand chances are therefore taken in
msking repairs. Often an armature is patched up which has
been severely scorched, even for a second time, when its leads
are scarcely able to hold the brittle insulation.
There is no
room for increased insulation of tape, and sometimes one discovers that not even paper or duck has been inserted alternately
between the wires. In a case like this, insulating varnish would
be of some assistance; but the question is, does it pay? Is a
car with such an armature not in the barn more than any
other, and is not the fuse or car breaker continually popping,
with occasional running on some other car's time?
At the
head of the armature there may have been a flash from some
cause, laying the insulation bare on many coils; or perhaps
severely scorching one or inore coils.
With no other testing
device other than already referred to, what chances has a winder
of knowing definitely what he is encountering?
Rather than attempt, under these conditions, to merely reiiisulale and nxonnecl, it is better to remove the questionable
roils, as it will prove more economical in the end.
If one
could be sure the armature would stand for long, there would
be more excuse for the easier method of repairing; but since
it
is at best only trifling with an important matter, one had
better be on the safe side,
There are times, it is true, when
an armature gets little knocks which can be fixed up in the
old way without trouble; Imt the old armature with brittle inture

•^idation
F.veii
ill

the true condition of the insulation of

tests,

is
if

;

another matter.
from fifty In several bundled dollars were invested

many managers would hesitate to entrust the
man who does not know reasonably, well how

a testing niitlit,

ipparaliis In a
to

known

cannot be

manipulate

it;

the small road needs just such a set as nnich

seldom has

They

rewind an
lamp

as the large one, yet

it

armature and Ihriist
test for ground; yet

into a car for use with but a single

rnnsistiiig of
li.id

for

which
tests

is

is

if

a

good

set

an anuiieter and

a

it.

of portable testing instruments
double-srale voltmeter can be

accurate and not expensive.

not

new and

h.Ts

will

The

hern \\rilt<M up

in

following idea
the

past and

;
;

;
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for the benefit of

Some armature winders in adopting the method of cutting
dov.n expenses by reducing the number of sets of armature

Set up a pair of wooden horses and cut a V in each place
the -armature in these grooves, and rig up two brush holders

bought per month, are forced to do so by a management
which does not fully appreciate the real expense engendered
on the other hand, however, a waste of material in the department may have brought about this result. For example, a
certain road had in use asbestos field coils, which sometimes
had a burnt out appearance. These were scraped, but a new
foreman on looking them over found they were not burnt out
he proceeded to reinsulate the outside with tape and varnish
and put them in service again. These are not uncommon conditions, nor are such errors in judgment confined to the electric

those

yet

;

is

well

tried

it

it

who have not

;

Circuit Brealver

ilSwitch
11

coils

railway system.

Q

'.

Rheostat

f

Armature coils should be kept in a dry place, and not left
where rubbish and gears can fall on them, or any moisture
creep in. Commutators should be kept in the store room and
handled with care. Not every helper realizes what a delicate
thing a commutator is. I would not recommend stacking several commutators one on another, for if overturned, considerable damage may result. Pinions, gears and commutators would
cause a serious mix-up if stacked near together in the store
room.
Avoid armature or fi.eld coils whose varnish is wet.
Some will tell you wet varnish will stand as high a puncture
test as dry.
You w-ill find others who can tell you from un-

^

fortunate experience that this

TESTING ARJIATURE FOR DEFECTS.
for

same

relative position occupied in the motor.

then switch

fcreaker,

;

Close circuit-

and put on 30 amperes with

rheostat.

Next, connect the voltmeter to the second indicating scale,
which stands first at open, then 600, next 10. according as moved.
This switch was recently brought out, and is invaluable, from
the fact that with

a

coil.

It

makes

use

its

it

is

next to impossible to burn out

a meter almost "fool-proof."

When

the

arma-

ture has warmed up a few moments, test from bar to bar with
the free ends of voltmeter leads. Should the majority of the

Some

not entirely true.

is

also claim that the green on the wire "will cause no
others can show coils burnt out from this cause.

Some winders

will

damage;

much mystery

find as

in insulating varnishes
they have bought a certain
kind for a dozen years they will swear by it and refuse to try
another for fear of ruining their motors. Even if others are

as in the feats of a magician.

If

paying less and getting quite as good results, nothing would
induce them to change. Don't be above testing new materials;
and when results warrant it. don't refuse to be convinced.

readings indicate 2 volts, for example, it shows the standard
reading between the armature sections anything less indicates
;

something wrong, according to the degree of deflection.
If
zero, there is a short, which can be traced either to the comm.utator or the armature, by disconnecting and testing each
separately.
If the leads have been newly soldered in. the
chances are that solder bridges the bars and has caused the
trouble.
Scrape front and back. Troubles in the interior of

commutator shells are not so frequent as formerly. If the
commutator shows free, then the source of the difficulty is
known at once without further testing. Take out the questionable coil.
Dampness or other trouble may also have grounded
the coil.
An insulation test first would have determined the
ground, but not a short. Use the high scale for the ground test.
Place one wire anywhere on the commutator or brush holder,
and the other apply to the ground connection 200 volts or
under shows weak insulation.
Use your own judgment for
;

further locating the fault.
as

exterior

More

is

for the

By

man who would

be more than content with

'

finally used on a finished street railway armature.
Some
master mechanics argue that with a good oil-proof compound
on the coil when made, there is no need of a high grade oilproof insulatine varnish on the finished armature. This is in

be

Poppe.

,

stove Bolts

-\

measure true; but where the insulation of one coil has been
weakened by undue hammering, or the extra insulation at the

"

strap

T—
Jp±
=>^

ends of the armature slots has accidentally cut through, or the
Mifulafing paper shows pin-holes, this make of varnish is most
desirable.
Air drying varnish soaked into the parts reinsulates
spent
then trouble will develop. This practice
followed by some of the best intcrurban roads.
To be strong, electrically, a varnish must also bo strong
mechanically.
is

:

1

L-T-

1

-"-rtr
-Ho 4=

^
'

'

1

1

,

,.

'
1

1

,1,1

=M=^

-CLEAT AND PIPE STRAP
IN

a

however,

W.

not difficult to locate,

The writer, from observation, is convinced that to get the
best results, a black baking oil-proof insulating varnish should

is.

T.

running main line conduits in which the feeders will
be drawn, care should be taken to have all joints well made so
the wire will have a clear raceway. Should burrs be allowed
to remain in the conduits when screwed together tfiey will
retard the insertion of the wire and perhaps damage the insulation.
Particular care should be taken with feeders in this respect as insulation so damaged is very apt to result in a heavy
ground. The resultant heat will melt the insulating compound
and the wire which will necessarily have to be withdrawn from
the conduit will adhere to it at this point and trouble will be

point to the source of trouble.
The
be affected, or a single coil or section.

may

the apparatus described above.

until its life

Fireproof

When

elaborate testing outfits are made, of course, but this
is

in

Buildings.

conditions

v/hole armature

article

Usually this

Feeder Conduits

Installing

experienced.

FIO.

2.

—FRAME

FOR CONDflTS.

PLAtE.

It will

also

mean

the loss of the wire

damaged

and vexatious delays.
Upright lines of conduit should he fastened in such a manner that the panel box will not be called upon to support their
weight. Each length of conduit put in should be fastened separately so that the one below will not bear any of the weight
This can be done by drilling two hole; in
of the one above.
the brick wall,

if

the conduit runs up beside a brick wall, in-
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and fastening

serting lag screw anchors

by

a piece of 2

4-in.

as long as necessarj', against the wall, using lag screws to

joist,

This joist, known as a cleat, should be so placed
bottom of the coupling on the pipe or conduit will
be level with the middle of the cleat.
Pipe straps can then
be placed upon the conduit close up against the bottom of the
coupling.
Two-inch screw should be used to fasten the strap
secure

it.

that the

the cleat.
Pipe straps so placed will carry separately the
weight of each length of conduit. This arrangement is shown
to

Fig.

in

I.

When

Fig. 4.

drawn

the cables are

arranged as shown

.\

into the conduit they are

5.

box.

When

the bo.x

placed in position and the conduit finished,

is

the box, conduit and frame should be firmly cemented in the

When

wall.

trim

made

on the

is drawn in and arranged a neat wood
match the surrounding wood work can be placed
box so that the box is always accessible.

the cable

to

pull

i

2.

h

r^

workman should endeavor

to

9.

This holds the cable firmly in
place.
The plan, as shown, was used on a two-wire system,
but three wires can be used by installing more insulators in the
in Fig.

Should the conduit be run in a fire brick partition it can be
fastened by placing a piece of joist upon the rough floor and
erecting on it a frame of angle iron so made as to have the
center of the top horizontal piece of iron even with the bottom
Holes can be drilled through the iron and
of the coupling.
The weight of each length is thus
a pipe strap bolted to it.
sustained by the angle iron frame. Several lines of conduit can
be fastened to a frame of this description, which is shown in
Fig.

XLIX, No.

Vol.

have each length of conduit

fastened separately so that were a portion of the line removed

liii
ll'l

would remain

part above

the

in position

without too great a

ll'l
I'll

woodwork

strain being placed on the

of the panel box or the

thread of any elbow which might be above

Judgment must be used when

ll''

iili

it.

installing

the

conduits.

iill

A
FIG.

x-Boii»\

°

4.

— SHOWING

•J

L

FRAME AND INSULATORS

IN PLACE.

box readily accessible at all times should be conveniently
all lines over one hundred feet long in which four
elbows have been used. Elbows and bends should be avoided
possible.
When running vertical lines, should the conduits
br perfectly straight from bottom to top and not be connected
if

any horizontal

CABLES.

where mains are extended

to

many

pull

of the box.

^

placed on

if

— WEDGED

boxes as necessary to
line.
The box can
bf- made to accommodate as many cables as desired by enlarging the box and placing heavier band or angle iron in the rear

pull

to

appliable

is

6.

properly secure the cable can be put in the

J
AND

FIG.

ft.

weight of the cable and as

iDtmlators

Uolc» for

FIGS. 3

POLL bOX.

IN

or more and should the table be large the
height of the pull box can be arranged to suit the size and

a height of 80

//

^

—CABLES

The above scheme

fl

y

=;.

line,

it

is

not necessary otherwise.

proper to put

The

in

In short lines having no elbows and in slightly longer lines
having two elbows a wooden wedge can be made by boring
holes slightly smaller than the diameter of the cable parallel
with the grain in a piece of wood of a larger size than the
conduit.
The wood is then tapered to a size slightly smaller
The wood is then
than the inside diameter of the conduit.
split through the holes bored, placed in the conduit and hani-

two elbows even

horizontal lines will thus sup-

port the cable suspended in the conduit and in the absence of
a horizontal line the friction caused by the cable pulling around

two elbows will tend to resist the downward
due to the weight of the suspending cable. This takes all
the strain off the lugs and fastenings of the panelboanl
the curves in the
pull

Should the construction of the building not allow of two
elbows being placed in a vertical line of conduit some means
n:ust be taken to secure the cable and prevent the strain due
to the weight of the cable upon the lugs and panel board
fastenings. The arrangement as shown in Fig. s has been used

Dllali y

with succc'i'i. A pull box is placed in the wall and the conduit
run to and from it. The pull box is made of oak lined with
»hect iron and faitrnrd to a frame of angle iron, as shown in
Fig.

.r

In the three horizontal pieces ten

shown, and

'/,-\t\.

bolls

3

in.

Vll-in.

holes arc drilled as

long and threaded their entire

Holes to correspond arc
box and the pull box fastened to
the frame by screwing nuts on the bolts firmly against the
length arc placed through the holes.
drilled in the back of the pull

sheet

iron

lining

of

the box.

Insulators

known

as

circuit-

breaking insulators arc placed over the projecting p.irt of the
bolt^ and firmly srciired by screwing nuts on the bolts, placing a leaden wathrr between the nut and the insulator.
This,

when

finished, gives an

arrangement similar

to that

in

FIG.

nicrcd

firmly

till

cable and

7.

—DFTAILS

wedged.

The

OF WEDGE.

linles

wrdnc being tapered
wedge will press firmly

conduit (he

the

to

being sinallci
a

size

larger

than the
than

tlir

together, holding the cable

securely and any extra weight oh the cable will lend to tighten
the wedge.

Figs. 6

and

7

show

this

arrangement.
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semi-bituminous, from 75 to 87.5
per cent, of fixed carbon; and bituminous from 50 to 75 per
Lignite contains less than 50 per cent
cent, of fixed carbon.
per cent, of fixed carbon;

Fuels for Steam Making.
By
employed

Fuels, as

R. T.

Strohm.

of

the generation of steam, are of three

in

and gaseous. Of these, the solid
fuels are by far the most abundant and most generally used.
the liquid and the gaseous fuels finding application mainly
in or near those localities in which they naturally occur.
The heating power of a fuel is due to the fact that it contains certain elements which will unite with oxygen in the
well-known process of combustion, or burning, forming gaseous products.
There are. however, other elements in fuels
which are not converted into gases daring combustion, and

classes,

namely,

solid,

these elements are

liquid

known

as non-combustible.

The chief combustible element
when burned, forms a gas known

in

fuels

which,

carbon,

is

447

Next

as carbon dioxide.

'n

importance is hydrogen, which, in combination with oxygen,
forms water. In some gaseous fuels, hydrogen occurs free.
but in the solid and liquid fuels it is more commonly combined with a portion of the carbon in the shape of compounds
known as hj'drocarbons. Sulphur is a combustible element
that is found in some fuels; but, although it possesses some
heating value, it is regarded as an undesirable constituent.
For, when there is iron in the fuel, the sulphur combines with
result being the formation of clinkers that clog the
it, the

carbon.

fixed

the percentages of carbon and hydrogen contained
a coal, it is a simple matter to calculate the heat value per
pound of that coal. The complete combustion of a pound
of carbon yields 14,600 heat units, and of a pound of hydroConsequently, by multiplying the pergen, 62.000 heat units.

Knowing

ill

centage of carbon by 14,600. and the percentage of hydrogen
minus '.s the oxygen by 62.000, and then adding the two prodheating value of a pound of the coal is obtained.
contains four and one-quarter times the

ucts, the

hydrogen

Since

heat-producing powder of carbon, weight for weight, it might
be concluded that a coal rich in hydrogen— that is, a coal containing a larger percentage of volatile hydrocarbons— should
be of far greater value than a coal rich in fixed carbon and

low

matter.

volatile

in

however, would be erroneous, since it i»
not borne out by the results of a large number of trials oi
In other words, the
different fuels under varying conditions.
coal whose calculated heat value is highest is not necessarily

Such

a conclusion,

This is due to the fact that
the best to use as a steam fuel.
under ordinary conditions of operation, it is not possible to
obtain and utilize the heat represented by the large percentage
of volatile matter.

Furthermore, in the
presence of moisture the gases formed from burning sulphur
have a corrosive effect upon the iron of the tubes or shell of

Coal used for steam-making purposes should be of such a
grade as to take fire easily and burn rapidly, with a steady
In order to kindle readily, it is necessary that the fuel
flame.

the boiler

shall contain a small

grates and adhere to the furnace walls.

The non-combustible substances found

In the solid form, ash

solid, liquid,

or gaseous.

combustible

constituent,

stances

as

lime,

silica,

may

in fuels

and it includes
alumina and iron

be either

the

is

main

mineral

such

in-

sub-

The gas nitrogen

contained to some extent

in all fuels, and since it cannot
burned it really detracts from the heating value of the
fuel by absorbing a part of the heat generated during comOxygen is also found in fuels, being
bustion in the furnace.
Water
in combination with hydrogen in the form of moisture.
being an incombustible compound, the moisture in a fuel also
serves to carry away heat that could otherwise be used to
These various non-combustible substances
better advantage.
may be properly regarded as impurities. Thus, for every one
per cent, of ash or of moisture, the handling of a ton of
fuel involves the handling of 20 pounds of weight from which
Impurities are doubly undesirable.
there is no useful return.
therefore, since they decrease the effective heating value, and at
the same time add to the cost of labor.
The composition of a fuel is expressed by an analysis, which
is

be

is

a statement of the constituents.

The

may

analysis

be either

proximate or ultimate.
In a proximate analysis there is no
attempt made to separate the fuel into its elementary parts.
Instead, it is examined with the purpose of determining the
proportions of moisture, ash, volatile matter and fixed carbon.

The

ultimate

analysis

resolves these

several

their

parts into

and expresses the several percentages of carbon,
hydrogen, sulphur, oxygen, nitrogen and ash in the fuel.
When a fresh charge of coal is thrown into a furnace, the
elements,

first

action

is

the driving off or distillation of the gases con-

These gases form what

tained in the fresh fuel.

known

is

the volatile matter, and consist largely of hydrocarbons.

as

There

remains, after this process, a solid product consisting of car-

bon and the incombustible
that

is

carbon

is

known

ash.

The percentage

of this residue

as the fixed carbon in the fuel.

The

proportions of volatile matter and fixed carbon in a
Thus, it has become customcoal determine its classification.
ary to divide all coals into five great classes, known as ansemi-bituminous,
semi-anthracite,
bituminous and
thracite,
relative

Those coals arc

lignite

ness

or

compactness, as

classified

well

of fixed carbon they contain,
tains

from g^

as

according to
according

.^nthracite,

to

;

hard-

amounts

or hard coal, con-

to 97 per cent, of fixed carbon,

7 per cent of volatile matter

their

the

and from

semi-anthracite from

87..!;

^ to
to Q^

amount

Another point
low percentage of ash, as
Sulphur
of handling refuse.

of volatile matter.

be desired in a steam coal
this will reduce the expense
tc

is

a

should not be present in any great proportion, as it aids clinkering and corrodes the boiler surfaces.
To conform to such requirements as these the choice of good
steam coals narrows down to anthracite, semi-anthracite and

which there is from
and from 25 to 10 per cent
Of the
of volatile matter in samples dry and free from ash.
three grades mentioned the semi-anthracite and semi-bitumino'is
semi-bituminous

;

that

is.

to those coals in

75 to 90 per cent of fixed carbon,

are to be

preferred to the anthracite, since they ignite

readily and burn

more

more

freely.

a charge of coal high in volatile constituents is fed
there is a sudden formation of a large volume of
furnace
into a
combustible gases, due to the heating of the charge. To have
perfect combustion a correspondingly large volume of air must
be admitted at the same time to unite with the hydrocarbons.
to the
If suflicient air is not supplied there will be a loss due

When

On the other hand, if the
escape of unburned combustible.
the time when the volatile
beyond
continued
air
is
supply of
matter is driven off and burned, there will be loss due to the
excess of air over and above that required to furnish oxygen
It is an exceedingly
for the combustion of the fixed carbon.
difficult

demands
a

matter to vary the air supply according to the instant
for oxygen in the furnace, so it is customary to furnish

regular

needed

supply

about twice as great as that
combustion of the fuel.

theoretically

to give perfect

A fuel that is high in volatile matter, as, for example, a
bituminous coal from the western fields, burns with a long,
smoky flame. If, as is commonly the case, these flames strike
against comparatively cold tubes or plates before combustion
combustion is checked and
is complete, the gases are chilled,
and in the fire tubes.
surfaces
boiler
the
on
deposited
is
soot

The escape of unburned gases is. of course, a direct loss.
The two preceding paragraphs show why a coal containing
much volatile matter, and therefore possessing a high theoretical

may prove less effective than another grade of fuel
heat value. From the results of a large
calculated
smaller
of
number of tests it has been found that the highest evaporative
results per pound of fuel have been obtained by the use of semiheat value,

bituminous coal. It kindles easily, burns without smoke, has a
short flame and may. therefore, be used in firebox, refiirn
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or

tubular,

As

gases.

water-tube boilers with little loss due to chilled
it contains small percentages of ash, moisture

a rule

and sulphur. As a consequence semi-bituminous coals are regarded as among the very best steam coals in the world. Using
the semi-bituminous variety as a standard of comparison, the
relative values of the various other grades of coal are as given
in Table I.
Table

I.

Relative values

Heating values per pound.

Coal.

Combustible.

Anthracite
Seroi>anthraciCe

14,700
15,100
15.750
15,000
14,200
12,200

....

Semi-bituminous
Cituminuus (Kast.).
Bituminous (West.)
.

.

.

Lignite

The

Coal.
12.600
13,000
14,200
13,500
11,000
7,9oo

=

Semi-bituminous
loo.
Combustible.
Coal.
89
93
91
94
100
95
77
56

100
95
90
77

Of

the result.

number of

as great a

course, the ultimate

available heat units

aim

is

to obtain

as possible, at the

But where so many conditions govern the
decision, this is by no means an easy matter.
least

cost.

final

cost per ton of the several kinds of fuel that are available

the
beat value per pound of each of the fuels the percentage of
the heat value per pound which may be considered as available
;

;

tion

;

the highest rate of evapora-

of the boiler or boilers with different fuels

handling the different

fuels,

;

'it is

chimney

9.

designed for certain con-

is

possible that an attempt to change both the grade

and the kind of coal would

result

maximum

Consequently, the

existing chimnej' must be

in trouble

with the draft.

draft pressure obtainable with the

known

before the wisest selection of

a fuel can be made.

The percentage of ash in a coal is an important factor in
determining its desirability as a regular fuel. Generally speaking, the cheaper the grade of coal used, the greater the percentage of ash and clinker, and the greater the difficulty in keeping
With stationary grates, the use of the slice bar
a clean fire.

pit,

where

shakmg a
it

wear and tear on the

grates,

and

larger proportion of the fuel into the ash

forms a direct

The handling of

loss.

becomes an important item,
where it is neces^arj- to cart them away or
otherwise remove them from the vicinity of the plant.
All
the ashes also

especially in cities

other things being equal, therefore, the coal that contains the

ash will be found the most economical.
In most of the larger cities there are ordinances prohibiting
smoke from power plants. Where such laws exist, the selection
ot coal narrows down to those kinds which can be burned with-

the cost of

out smoke, usually the anthracite varieties.

Pumping Coal from
at

well as the cost of handling

as

If a

XLIX, No.

least percentage of

In order to come to a satisfactory conclusion regarding the
best fuel to select, it is necessary to know the following: The

for heating purposes in the boiler

ditions,

results in

selection of a gfrade of coal to be used for steam gen-

aflFect

selection of a fuel.

at frequent intervals causes

eration will involve the careful consideration of several factors
that

Vol.

and the freedom from smoke production of the
several kinds when burned in the furnaces considered.

the Susquehanna River

Harrisburg, Pa.

their refuse;

Confining the present discussion to steam coals, it may be
stated that the price per ton of any given grade is a variable
quantity, depending upon its abundance, the demand for that
particular grade and the distance it must be transported. Freight

and the dealers profits will increase
Because of freight rates, therefore, it wiil

rates, the cost of storage

the cost per ton.

usually be found advisable to use that grade of coal which

mined

is

proximity to the power plant, the boilers and
furnaces being adapted to the use of that particular fuel.
The heat value of coal, per pound, is not a safe guide in the
selection of a boiler fuel, for the reason that the boiler setting
or the grates may not be at all adapted to the economical use
of certain grades. Thus, if bituminous coal is to be burned, the
furnace must be arranged for a gaseous, long-flaming coal,
whereas with anthracite the flame is very short, and the fire may
in closest

On the bottom of the Susquehanna River, all the way from
Wilkesbarre to below Stecltoii, there arc large deposits of an
thracite coal. The small is usually small in size, pea and buckwheat with occasional mixtures of chestnut, and has been washed
down the river in time of. freshets from the coal banks and
culm piles along the river from Nanticoke and Millersburg
and from Shamokin Creek below Sunbury. The largest deposits are found in the neighborhood of Plymouth and Northumberland where the north and west branches of the Susquehanna River come together. At Oarks Ferry dam, 16 miles
above Harrisburg, about 25,000 tons are pumped from the river
annually and at Stcelton. whicii is a short distance below Har;

be kept in closer proximity to the tubes or shell of the boiler
without danger of cooling the hot gases too quickly and thus

producing smoke.

The same

toiler, with different fuels, will give different

orative efficiencies.

That

is,

the

available heat

in

evap
any given

case depends upon both the boiler and the fuel. By multiplying
the healing value of each available fuel by the efficiency of
the boiler when using each grade, the heal ulili/ed in each case

may

be determined.

The one

that peri|iils the greatest aniciuut

o' heat to be usefully applied, at the least cost, will be found
the most economical.

unchanged conditions in the way of
But such a mclliod of procedure is not fair to some grades of fuel. There are certain
conditions as to grate surface, furnace arrangement and draft,
under which each coal may Ik- burned with liiKliesl efficiency,
ind in iclrcling a permanent fuel for a plant all these factors
should be ronsidercd.
If it is desired merely I'l tide over a
period during which a strike has temporarily stoppcfl ihe supply
of llie customary coal, and it is not ihought ndvis.ible to change
the boiler settings, then Ihc methods nullinod in llie next \ttrccding paragraph may be employed.
If a plant requires a cerUiin output of power and additional
All

this

presupposes

furnace, l)oilcr selling and draft.

boilers

cannot be installed, nvving

lack

tri

the lelection of the coal
ii

ii

will

of

riit)rti

m

nlli'T

be simply a xradr

riuKinh evaporative power, with the given boilers,

^iiffiriiMit

'.icani

to the engines, regardless of

whether

rheaprst or Ihe dearest.
.Again,

the

draft

ohininalile

in

a

plant

m.ny

influence

the

ris.

risburg,

point

The

is

IhiTi-

is

I,--(O.M. I'l'MIMNii

also

a

lijriPMlSr

large deposit, since the river

.it

this

both deep and wide.

coal

beds, back

forms with sand

founil chiefly back of the

The

in

of bridge piers, etc.

bars

in

all

edilios,

still

water

At Harrisburg, the supply

many bridge

piers In the river

:il

is

that

si/c of the rnal at Steelton ami Harrisburg is
Nn. 4 buckwheat with traces of pea coal.
The
roal is, for the most part, pure carbon, with very little slate,
because Ihc laltrr. being flat, will not roll abing the river bed
lo any extent.
Needless to say, the coal is remarkably clean
after its long journey, and its henting value is as gre.il. if not

place.

principally

*

March
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same size of anthracite coal found on sale in
This is
and which has been transported by rail.
because the heating value of coal stored under water, as the
former is, does not suffer much loss; whereas coal stored by
ordinary methods with access to air loses about one-fifth of its
power according to recent experiments made in England for

long

with a flared suction end and hangs over one
Sand, water and coal are pumped together

greater, than the

8

the

side of the boat.

city,

ft.

fitted

449
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and are discharged on an inclined screen, mounted between
the dredge and the flat and supported from a pole as shown. The
screen has a J^-in. .square mesh through which all of the water
cud sand pass out into the river. The sticks and stones are picked
out of the coal while it is still on the screen and when the
There are
coal is thoroughly clean it is ho:>d into the flat.
three men allotted to th^ outfit besides one man to run the
steamboat, and one on shore to take care of the loaded flats
as they are towed in.
The coal pumping process begins about March i, or as soon
as the river is free from ice, and ends about the 15th of December. During the season just closed the Harrisburg Light,
Heat & Power Company pumped over 9,500 tons of coal and
purchased 13,500 tons. The average cost of pumping the coal
from the river and delivering it to the boiler room of the
power house was 87 cents per ton while during some months
when the supply was plentiful the total cost per ton was a trifle
The coal can be burned direct in furnacf?
less than (6 cents.
properly fitted and with sufficient draft but the lighting company mixes it with bituminous in the proportion of one part of
bituminous to 10 parts of anthracite, due to lack of boiler caBituminous coal in Harrisburg costs $2.65 per ton.
pacity.
;

2.

FIG.

— STERN

purpose of determining

the

Nanticoke. the river coal

W'HEEL TOWBO.\T.
this

;

At Wilkesbarre and

point.

for $1.25 to $2.50 per ton

sells

ac-

while the price of coal foind at Harrisburg
The coal is taken from the river botis about $1.50 per ton.
tom by dredges and pumps at the various points, chiefly by the

cording to

size,

its

Heat & Power Company has a
complete equipment for pumping the coal from the river at Harrisburg, and since this is similar to the others used on the
river a description of its operation and also some facts re-

The Harrisburg

latter.

garding the cost will doubtless be of interest.
The outfit of the company comprises six flats, having a captwo deck fats and one sternacity of about 12 tons each
v.heel shallow draft steamboat for towing the flats to the
;

shore

when

in Fig. 3

boat,

which

tal

The

loaded.

bank

is

where
shown

entire outfit

moored

is

it

in

Fig. 2

is

is

shown on the river,
The steam-

for the winter.

driven by a 20-lip horizon-

engine, the stern wheel being driven by chain and sprocket.

The

coal

pumping

The Regulation

of Boiler Feeders

—

I.

Light,

outfit

is

shown mounted on

a

deck

flat

in

By Charles

S.

Towne.

When

an engineer wishes to have an automatic regulator of
any kind installed in his plant, it is not uncommon for the
owner or the superintendent to conclude that his sole object is

an automatic appliance that will save him the trouservice, whatever it may be by hand.
If this conclusion is correct there is nothing to be ashamed
of about it, for the simple reason that at the present time
there are many engineers who are sadly overworked, and in
some cases this is carried so far that only a man who has
a strong constitution can stand it, and even such are injured
ill
a comparatively short time by the strenuous life required.
The fact in the case is that while such appliance is intended
to render better service than can be secured by hand regulation, it also saves the engineer much care and some labor,
so long as it is in good order. This shows that these regulators operate to the advantage of both owner and engineer,
where the latter has personal charge of maintaining a proper
My attention was called to a
water level in the boilers.
case some time ago where the engineer declined to consider
the installation of feed-water regulators, because he would
have to keep them in repair without corresponding personal
benefit, as the fireman had to care for the water level himself.
This is not a perfectly proper way to view the matter,
because the firemen in many of our modern plants have to do
much manual labor in addition to caring for pumps, etc..
hence every reasonable effort should be made to lighten their
burdens, especially if measures taken to do this will increase

to secure

ble

of

regulating the

the general efficiency of the plant.
result of my observation along this line is that owners
steam plants are willing to invest in whatever promises
lo pay a reasonable profit
hence it is right for them to ask
ii
it
will pay to install an appliance that will automatically
regulate the supply of water to their .boilers, and a cloar
rnswcr should be given.
I'nder some conditions it will not pay. and iheso are as
follows: If a type of boiler is used that holds a large quantity
of water, the water level will not change rapidly because a
considerable quantity must be evaporated in order to lower
it,
say, two inches; and it follows as a natural consequence

The

of

;

KIG. 3.

I'lK.

from

r.

a

— co.M,

piimimm; (Hitfit on b.\nk of river.

This consists of a

Xo. 6 sand puni]) driven by

b-.-'t

The coal
engine mounted as shown.
as follows
The coal and sand bed is lo-

12-hp portable

pinnping process

is

:

anchored over it. The anchor is
attached to a drag rope wound around a drum, the latter being connected by slow motion gear to the engine, so that
when the dredge is anchored with the f ill length of the
drag rope iilaycd out, the drum is wound automatically so as
to pull the dredge from one cml of the deposit to the other.
The pump is primed in the usual manner before operations
;irc begun.
The suelinn pipe is a 6-in. wire bound hose about
cated and the

pumping

outfit

that a

good many gallons must he pumped

in

to

raise

it

two

only one boiler of this type is used and the engineer is not overworked, he can attend to the water level and
get good results without hardship. .\ high and low-water alarm
should be installed in every case, so that warning will he given
inches.

If
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the pump unexpectedly increases its speed enough to
flood the boiler and run the risk of wrecking the engine, or
decreases it until the upper parts are in danger of being burned

when

for lack of water.

It is

assumed

quired to attend to other duties

that the engineer
in

is

not re-

addition to caring for his

plant.

pay to install automatic regulators for boiler feedwhere only one boiler is used, provided it holds
but a comparatively small amount of water, as the water level
changes rapidly in such boilers if the feed water is not very
In some of the water tube boilers now
carefully regulated.
in use the storage capacity is so limited that if the water level
is raised to the top of the gauge glass and the pump is then
shut down, the water level will fall to the bottom of the glass
in three minutes, while the boiler is carrying only a moderate
It

will

site

the second gauge, hence water

ber, 2, causing the float, 3, to

XLIX, No.

Vol.

is

rise,

9.

forced up into the cham-

because

it

is

lighter than

an equal volume of water. This action allows the counterweight, 4, to move downward, opening the balanced valve, S,
which admits steam from the boiler through the pipe, 7. This
acts on the piston in the upper part of the feed valve, 6, forcing it to its seat and shutting off the water supply. When li

ers in cases

1.— AUTOMATIC REGULATOR ATTACHED TO WATER-TUBE

PIG.

engineer has charge of such a boiler and also
fireman, his duties are onerous, because he is so

Where an

load.

acts

BOILER.

as

Where

three or four boilers of any kind are in use, these
regulators should form part of the equipment, and for all large

plants

they cannot
that a

fail

to

It is
prove a paying investment.
is used and not abused.

good kind of regulator

an automatic regulator attached to a horiIt is set to maintain the water level
at the 'iccond gauge on the water column, and with this particular kind of regulator the bottom of the chamber, 2, must
Suppose there is only one
be 10 in. above the water line.
gauge of water in the boiler, thus leaving the inlet to the water
Fig.

I

illustrates

zontal water-tube boiler.

PIC.

3.

— BALANCED

VALVE

—REGULATOR.

FIG.

5.

— PUMP

GOVERNOR.

has been shut off long enough to allow the water level to fall
less than one inch, the action is reversed and water enters

This application of a regulator operates on the feed water
pump to run as before for the following reason; If only one boiler is in a plant, it is practicable
to shut down the pump when the water level is high enough
to warrant it, but in this case the boiler is only one of a
battery, as the main feed pipe is continued across its front
to supply those beyond it, and one or more of them will,
sometimes need water when Fig. i is shut off, hence the pump
must be kept in motion. The time will come, however, when
all boilers will be shut off together and this will cause excessive pressure to accumulate in the feed pipe unless means
Tlie fireman or water tendei
are provided tn prevent it

valve, thus allowing the

LOW WATER IN

APPLICATION OK
RRGULATOK

<:olumn opposite the sc.oiul k;ii>k'- uni-ovrrc-d ,0 that nnly Mfani
enters and pa»«c» over into the n-Rulalor chamber 2 in Fig.
2
The copper float, x is heavy enough under these conditions
to overbalance the counterweight, 4, and keep the balanced
consequently the feed valve. 6. is open n»
S. closed,
water from the boiler feed pump enters under the disc. .i»
As the water level rise* it covers the nutlet opposhown.

valve.

2.

the boiler again.

closely confined to them.

assumed

FIG.

DOIl.ER.

to always detect Mioh a roinbiiiation nf
lime to avoid trouble: therefore it nuist be
taken care of automatically, for the steam piston of a directacting pump is usually made much larger than the water piston,
at otherwise the pump would not run at a high speed when
is
required, ronsequently it can create a very high presit

>;>nnnt

he

expected

circumstances

sure

in

in the feed pipe

;

March

2,

To overcome
shown
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at 3, Fig.

objection

this
i,

and

this

small

a

pipe

is
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must all be regulated by hand to suit various requirements,
and that he also must clean his fires without assistance, it will
It would prove a
be plain that he leads a strenuous life.
good investment to equip this plant with boiler feed regulators
of an approved pattern, but in many cases such improvements
are not introduced until after several firemen have resigned
their positions to seek less laborious employment, causing much
annoyance to the engineer, and more or less loss to the owners
because a new fireman must learn the details of the plant before he can do his best work, and while he is acquiring this
knowledge he is not burning coal to the best possible adthat

connected as

communicates with a pump gov-

The operation of this device will be un4, as shown.
Suppose that the maxiderstood by examination of Fig. 3.
mum boiler pressure is 100 pounds and the pump governor is
So long as pressure in the feed pipe is
set to operate at 120.
less than 120 pounds the weight, 2, holds the balanced valve

ernor,

vantage.

This shows that a boiler feed regulator is practically a newhere any kind of boiler that holds but little watei
is in use; but it will pay to install them on tubular boilers
where the storage capacity is comparatively large, because an
ordinary fireman or a water tender will allow the water level
to fall as low as safety will admit, as illustrated in Fig. 6, and
while his attention is given to other matters the pump will
run fast and fill the boilers until they appear as shown in Fig.
The objection to the former is that it is too near the danger
7.
line, for if the pump should fail to respond promptly, the upper
row of tubes would be burned, unless the boiler is laid off al
once. Its advantage is in the large disintegrating surface exposed, which allows steam to rise slowly from the large water
surface, and this is an important point in favor of securing dry

cessity

FIG. 7.

— HIGH

W.\TER IN BOILER.

is never closed while the plant
steam passes freely to the pump. If all of the
feed valves are closed, pressure will quickly rise to 120 pounds,
and as this is communicated to the piston, 3, by means of the
small pipe already mentioned, it forces the valve upward and
closes it in direct opposition to the leverage exerted by 2.
Fig. 4 shows the application of another boiler-feed regulator.
Assume that there is one gauge of water in the boiler

open, and as the throttle valve
is

and that the pump

in

is

full

A

operation.

small pipe,

is

2,

connected into the water column just above the second gauge,
in order to conduct steam to the expansion tube, 3, which is
thus caused to assume

its

greatest length, the effect of which

open the balanced angle valve, 4, and allow water to go
boiler which in this case is of the vertical water
When the water level is high enough to cover 2,
tube type.
steam is shut off from the expansion tube, 3, causing it to
contract and close 4 until the water level falls a trifle, when this
action is reversed and water flows into the boiler again.
Steam to operate the pump is taken through the pipe, 5, and

is

steam.

The

in operation,

to

into

the

the

pump

governor,

6.

When

4

closes,

the

pressure

only advantage due to the high-water level shown in Fig.
pump should be disabled now there

7 is that if the boiler feed

might be time to
dangerously low.

before the water level would become
is danger of letting

fix

it

On

the other hand, there

get so high that water will be forced over into the engines,
Even if this does not happen,
causing an expensive wreck.
more or less water will go over with the steam, causing clicking
it

ii>

the cylinders of certain types, and greatly increasing the risk

of scoring

all

of the internal rubbing surfaces, for water that

comes over from a boiler usually contains more cr
ter that is not wanted in a highly polished cylinder.

less

mat-

Fig. 8 illustrates the application of a regulator to a tubular
boiler.

The bottom connection

the lower-water
practice,

as

of the regulator,

column connection, which

these

is

2, is

made

into

not always good

connections should be used solely for

the

rises

communicated to 6 through the small pipe, 7,
the effect of which is to stop the pump until more water is
wanted. Steam to assist in the operation of 6 is taken through
the small pipe, 8, the operation of which will be understood

quickly,

and

is

by examination of Fig. 5. The upper part of this pump governor consists of a cylinder in which there is a piston that
When steam is admitted
controls an angle valve below it.
to this cylinder through the small pipe, 2. it raises the piston
shown and opens the valve, 3. Suppose that the governor is
set

to close

at

When the
20 pounds above boiler pressure.
is secured in the feed pipe,

FIG.

8.

— APPLICATION

OF REGULATOR TO TUBULAR BOILER.

feed valve closes and this pressure
it
it

passes through 4 to the upper side of the piston and forces
thus closing the valve, 3. An oil cup is provided

downward

on top of this regulator to lubricate the cylinder.
This prevents the accumulation of excessive pressure in the
fted pipe, and still keeps the pump in operation so long as
even one boiler in a battery that is equipped with this device
I have seen a plant containing both horizontal
needs water.
and vertical boilers (which, of course, made the water level
in some of them much higher than in others), run without
regulators for the boiler feeders consequently either the high
;

or the low water alarm on one or more of them was nearly
always blowing, notwithstanding the fact that the fireman
frequently changed the feed valves in eflForts to keep the water
level

where

known
of

coal

it

ought to be

in

the several boilers.

that the fireman of this plant

per

day.

under

forced

is

draft

When

it

is

required to burn 12 tons
created

by

steam

jets

purpose of showing the proper water level, and nothing that
can possibly disturb this water level should be permitted. However, there is no circulation of water or steam through the
boiler feed regulator, therefore it cannot easily cause trouble
along this line.
Inside of the regulator there is a hollow float that rises
and falls with the water level in the regulator chamber, and as
this is connected at both top and bottom to the boiler by pipes
of ample size, it should be as reliable as a water column. This
float operates the lower outside lever (at the left of the regulator), and is connected by a link to the upper level which is
on the stem of a balanced valve in the steam pipe, that shuts
off steam and stops the pump when enough water is secured,
and turns it on again when more is wanted. The water level
can be raised by adding weight to a lever not shown in the
illustration .Miid it is lowered by reducing the weight carried.

.
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LETTERS ON PRACTICAL
SUBJECTS.
HIGH-FREQUENXY TESTING -\PPARATUS.
apparatus or devices with "static
order to determine their behavior during the
passage of high-frequency currents. As a static machine is not
a direct source of income it is never included in the equipment
It is often desirable to test

electricity"

of electric

in

power systems.

So the

efficiency of devices

in

re-

Vol.

XLIX, No.

9.

Tubular conductors offer much less impedance thanones and should be used to secure the best results.
Referring to the illustration, the inner coating of jars, B, are
placed in one circuit by connecting the rods together. The outer
coatings are also connected together by passing wires around
each jar over the tin-foil and connecting them together, or by
placing the jars on a sheet of metal. The jars, C, are connected
leakage.
solid

up

in the

same manner. There should be the same number of
same capacity in B and C. Jars B and ( are shown

iars of the

Care should
resting on a sheet of glass supported by a box.
be taken to have the glass large enough to prevent leakage over
the edges. Other ways will readily suggest themselves so that

one will be able to improvise adequate insulation from the means
at hand or easily obtainable.

The

conductor, L, should be placed in close proximity to the
The
belt, while the conductor, M, should be grounded.

charged

adjustable spark-gap, G, should be connected between L and M,
The frequency can be varied by
as shown in the illustration.

varying the length of this spark-gap. The apparatus, Q, to be
In shunt with the aptested is connected between / and K.
paratus

D

/n~firOl

.

— !/^UnrL3\
K

J

Y^
^

L

I.

13

— HIGH-FREQUENCY

TESTING .\PPARATUS.

ducing the strains to which apparatus must be subjected during
the passage of high-frequency currents is determined by experience rather than by actual tests.
Where there is a running belt highly charged with static
electricity a static outfit similar to the one shown in Fig. i may
be improvised. As Leyden jars are the condensers most generally used, these are shown. This condenser is made of a wide-

mouthed

glass jar of gallon size.

i/io

The lower

in.

inside

and outside, the

shellac.
is

fitted

through

A

The

half of the jar
tin-foil

the surface of the jar by a

being

thin

is

thickness of the glass

is

coaled with tin-foil both

made

to

adhere closely to

coating of copal varnish or

cork of dry wood or other good insulating material
the mouth of the bottle and a brass rod runs

into
its

The

center.

placed the needle gap. A, for measuring the equivalent
this

if

is

what

is

desired.

As

the jars

charge up there will be a passage of static electricity from / to
K. It is not desirable that this should pass through the apparatus or across the needle gap, so a high resistance, D, is interposed between / and
for the passage of this charging current.
If a megohm carborundum resistance rod cannot be procured a high resistance can easily be improvised by making a
heavy lead pencil mark on a piece of ground glass or soft glass
tube roughened with a file. Conductors sliould be fastened to
the glass so as to make good contact with the ends of the pencil
mark, and then a coating of varnish or shellac should be applied.
If only a portion of the glass tube is used for the resist-

K

\

1

FIG.

is

needle gap of the device

rod projects below the top of

tlic

tin-

ance the tube

may
With

illustration.

be mounted on the supports, as shown in the
this apparatus one may perform many tests

and gain much practical information.
Very often an induction static machine loses its excitation.
The inductors are not always in an accessible position so that
one can charge them by induence. If one end of a wire is attached to one pole and the other end placed near a running belt
and then the other pole of the machine is grounded, the machine
will receive sufficient excitation to make it pick up immediately
Sometimes the plates and interior
if it is in working condition.
of the case are so damp that the electricity escapes at such low
voltage that it is nnpossible to make it pick up until thoroughly
dried out.

Fig. 2

is

the usual convention for representing tlie

above apparatus.
O. S. CARPENTER.

SCHENEITADV, N. Y.

PIPE

IIHTTER

Since Bessemer steel

WRENCHES NEEDED.

now used

for almost cvovything formerly made of iron, it is high time that a change were made in
the form of pipe wrenches and tongs used in making up pipe
joints.
It should be noted in this direction that the old-fashStillson
ioned "pipe tongs" have nearly all disappeared;
wrenches being used instead. This is a step in the right direction, but this wrench also needs redesigning in order to meet

modern conditions and

1
rounded 'lUrfacc at the t<i|> end.
lower end of the rod and arranged
so that tlicy touch the inner surface at several points, thus
affording .several paths from the inner coating of the jar to the
rod for the passage of the charge when the jar is rlischarged.
As the inner coating of the jar and its circuits are more easily
insulated than the outer coating, this coating is connected to
f''il

and ends

in

a

Wires are attached

ball

rir

to the

the source of electricity, and as there will be free electricity
on these conductors they should he large enough to prevent

pipe requirements.

into extensive use as a material

has

made

it

same steam
no. 2.— DIAGRAM OF CONNKCTIONS,

is

for pipes,

Since steel has
its

possible to use thitmcr tubing and

pressure.

As

come

greater strength
still

carry the

a result of using pipe with thin walls,

the old-fashioned pipe tools indent and m.ir the thin piping to
such an extent that many pieces arc utterly ruined while being
screwed home. Add to the imperfert forms of pipe wrenches
used the habit possessed by some people of liabilually screwing
pipe joints until they are nnablc to turn the wrench another
fraction of an inch.

In this m.inncr pieces of pipe are ruined,

and in many cases leakage is developed which never would
have occurred bad proper care been exercised.
The old-fashioned pipe tongs cngaRed the pipe in a single
straight line, quickly forming an indention which sometimes
broke through the wall and caused leakage.
The Stillson

"

March

2,
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wrench has a slightly wider arc of contact with the pipe, and
in doing heavy work the pipe is flattened by the pressure until
the arc becomes a chord of sufficient width to sustain the pressure applied. Thus, while the pipe tongs punch holes in pipes
and Stillson wrenches flatten them, a new tool is needed which
can be used as expeditiously as the Stillson, but which will not
Something of this kind is a necesflatten or tear the pipes.
sity in the pipe-fitting world and must soon be forthcoming.
Devices are in use for handling finished brass pipes, and a sort
of "web-friction" machine is also used for the same purpose,
but there is need of a pipe wrench device which shall give bear-

of the generator can always be built to normal without clos-

Obviously, this method will also prevent

ing the main switch.

the generator at full speed and

suddenly closed on

two parts

traditional

Such a

as at present.

"long-felt

want"

will

pipes

to

down

other first-class work.

1=4

be put up
better, pipes

split, and, what is still
good condition to be used again for
Just what shape the jaws of such pipe

without being flattened or
could be taken

circuit

on

M

3

'

p^=^

1=4

in

wrenches will take, the writer is not fully prepared to state,
but that such tools, and appliances are very badly needed at
once, he is prepared to demonstrate in season and out of season.

New York

its

bearings and insulation.
In cases of parallel running, but one voltmeter is necessary,
in which case each generator would be supplied with a volt-

tool, besides filling the

permit

no voltage having

load, with the consequent strains

full

ings in half a dozen portions of the pipe circumference instead
of on

453

-t-

I

Henry Jamison.

Citv.

WIRING FOR voltmeter CONNECTIONS.
Referring to Mr. Joseph Thomas" letter in the February isregarding switchboard voltmeter connections, assuming
that Fig. I shows voltmeter connection to the outside or dead
side of a feeder circuit, and that the heavy lines indicate gensue

erator leads, this arrangement
necessitates

is

objectionable inasmuch as

the feeder circuit switch being kept closed

it

while

is building up, and no practical dynamo man
wants the load connected up until he has his e.m.f. built up
The arrangement shown in Fig. 2
to its normal potential.
unsatisfactory for much the same reasons, with this difis
ference, that the generator cannot be built up without being

the generator

In both cases the potential

connected to the bus-bars.

is

FIG. 2.

ON BACK OF SWITCHBOARD.

meter receptacle, with but one plug between them, and care
should be exercised to see that the voltmeter plug is always in
Where
the receptacle belonging to the incoming machine.

two or more generators are feeding
busses,

in parallel

into the

same

the best practice to have one generator voltmeter,

is

it

and another voltmeter to indicate the potential of the main
bus bars.

taken

from the main busses, which certainly is not good practice,
and which, in parallel running, would be found impracticable.
I have frequently seen voltmeters connected up in this manner, but in every case that I can now call to mind, they were
small isolated plants, with lighting loads only, where the
engineer never took the trouble to open his main switch when

—CONNECTIONS

This
in

is

commonly

the

called

plants of considerable size,

load voltmeter, and
sometimes mounted on a

total
is

it

separate panel, called the total load panel, together with the
total load

meter

is

ammeter and watthour meter.

In this case the volt-

connected directly across the bus-bars, and the am^'

'a

\
1

/

\

2

1

3

1

4

1

1

1

Sbunt

Swltrll

-I-

( )
-7^

FIG.

— REAR

I.

VIEW OF SWITCHBOARD.
FIG. 3.

shutting down, and,

when

starting

up,

built

taken, one from each switch stud, directly to the binding posts

of the voltmeter.

Thus,

it

will
is

Saul's diagram of connections.

up his machine

with the load on.
A very much better arrangement, and one that the writer
has found extremely satisfactory, is shown in Fig. 3, where
G denotes the generator with its leads running to the lower
terminals of the main switch.
From this point two leads are

generator to the voltmeter

— MR.

be seen, the circuit from the

always closed, and the potential

meter shunt

is

in

erator or negative

Buffalo, N. Y.

series with the negative lead

bus,

as

the

case

may

from the gen-

be.

A. P. H.

Sauu

In answer to Mr. Thomas' (lucry in your issue of February
would say that the proper connection for the voltmeter would
he between the generator and main switch (although it would
make no special difference in this case) as it would then be
I
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main switch was closed
more than
one point of the system, this may be done by installing a multipoint voltmeter switch. I would also suggest that it would be
better to install the main switch between the generaor and the

possible to obtain a reading whetlier the

or not.

If

it

bus-bars.

If

desired to measure the potential at

is

another generator be installed to operate in
one already in, the above method of connect-

parallel with the

ing would be necessary.
R. E. Gibbs.

Springfield, Wis.

LITTLE

The manager who

is

STEAM LEAKS.

constantly

man who

on the lookout

lor

little

provided that he finds
and stops the leaks. There is probably no waste so persistent
and serious as the leakage of steam into the atmosphere withleakages,

the

is

succeeds,

done some useful work. It does not require a
dollar's worth of steam to escape through,
and where there are many drips and drains in a steam plant,
the leakage is serious. For example, consider that a drip valve
from a radiator in the office is left open one-half a turn over
night A small cloud of steam has been escaping for fourteen
hours and the manager has not noted the waste more than to

out having

first

large hole

for a

try to close the valve until

it

is

Vol.

XLIX, No. 9

which the above described apparatus should be adapted to is
for attaching to a valve stem out of which steam is hissing
It will not require more than one
at the rate of dimes an hour.
demonstration of this kind to show the engineer or fireman that
he is working harder than necessary for the purpose of hearing steam hiss out of valves which need repacking.

The apparatus may be attached to almost any kind of leak
by means of rubber hose. Split the hose a little at or near one
end, place it over the leak and bind fast with adhesive tape.
It requires but a very little ingenuity to fix a leak in this
manner. The aiuount of steam which is intercepted on its way
to waste, through a leak of this kind, will scarcely be believed
by anyone who has not made the test.

New York

James Franos.

City.

HANGING high-tension INSULATORS.
Referring to the drawing
published in

a

in

the letter of Mr. F. G.

number of

recent

the

Baum,

Electrical World,

in

which he says that it is hoped the design offered will bring
out other ideas on the matter, I would suggest why not in-

tight.

Just investigate and find out exactly what that and other
First, ascertain what the factor of
leaks are costing you.'
evaporation is, and see how many pounds of water is being
It makes no difference what
steam; just find the ratio between coal
burned and water evaporated. To do it. weigh the water, coal,
and ash for a period, and find how much coal it takes to evaporate 100 pounds of water.
Suppose, for instance, that each pound of coal burned, takes

vaporized by one pound of coal.
use

is

made

of

the

Should the coal cost $4.00 a ton,
worth 1/5 cent, and it costs 1/9 of 1/5, or
1/45 cent to evaporate one pound. Rig up a makeshift apparatus for handling the steam and drip from any leaky valve
For this purpose, the
with which it is desired to experiment.
writer at one time rigged up a little wagon, with an ordinary
.\ tight barrel was mounted on the scale
800-Ib platform scale
care of nine pounds of water.

one pound of coal

is

in the barrel in such a manner
.\ felt
that the shaft projected through a hole in the staves.
packing prevented any waste of water around the shaft, and

and a rotary

pump was

fitted

a coiled pipe was rigged inside the barrel in such manner that
the steam from any leaky pipe could be turned into the barrel
pipe and a stream of water from

tlie

pump, caused

FIG.

urchange the line ami the pin .is shuwu 111 the accompanying
overdrawing. Fig. l, placing the insulator on a hanging pin to
come the disadvantage of having to string the insulator on
or having
the line, when first put up and avoid cutting it
shows.
he
fastening
special
the
to make
For mechanical strength the pin

to circulate

throuRh the pipe with the waste steam. This arrangement was
for the purpose of condensing ihe wati r whiili e-.eape(l as
steam, also to catch the very hjot water which came from the
lie
pipe, without permitting any ol the steam to escape.
scale was accurately balanced after sonic water had been placed
in the barrel, and the pump worked a little to make sure that

I.— HANGING HIGH-TENSION tNSUL.\T0R.

in

this

scheme would be

length, being a pin fixed at
on the pin (the
distributed
uniformly
load
with
a
ends
both
pin fixed
,,11
the insulator being the middle) against a
I,,:i,l
eiKht times as great for the

same

I

it

was

in

The w.iMe

Rood order.

pipe

was connected with

the

by attaching a few filtiuKS to
such a manner that rubber hose

cireiilalinK pipe inside the barrel

end of the waste pipe in
could be slipper! lightly over the last of the fittings.
The time slioiilfl tie taken the instanl the pifie is allarhed
the

the

pump

should be Kipl

in

ninli'M

until

llie

nitilier

.iiirl

Iwise

;a.

-

Ml.l lloU OF

HANGING WIRES.

Take

Should Ihc weigh! of water in the barrel have increased in
w:ist;n.'
30 minutes 40 pounds, it means thai the lillle leak is
water at the rate of Ro pounds an hour, or Roo pounrls a day
This means, that at $0.000222 a pound. $0 177^'
of (en hours
For a
cents a day is the prirc paid for ihat particular leak
ami
year. 10 hours a day, .100 days, the leak will cost $.s,t^S.
24 hours a Hay,
If should be

at

one end and loailed

at the other, or the pin

eight limes as long with the

could be

made

same bending moment.

The wires arc hung on the insulator as shown in Fig. 2.
The drawing does not show any particular designed insulator,
but is simply given to convey the idea, and the merit of a
properly designed insulator from the mechanical and eleelrical
standpoint remains to be shown.
Mii.i, VA1.1.KV,

days a year, the leak costs $12006
remembered that this cost is for only

Otto

Cal.

K. Faixii. Jr.

.t6s

one
dozen leaks of similar magnitude, and
for
Ihtn the bill for wasted roal will amount to over $1,440
Surely it will pay tr. spend a little time
Ihe twelve months.
Another thing
trending the teaks as fast as they develop.
Irak.

FIG.

i'-

the weight of the apparatus again, deduct
one amount fnin tlic nther, and the reniaiiuler is the amount
of condensation frnm the pipe during the trial
disconnecter!.

There may be

GRINDING IN VALVES.

a

power house should be provirlerl with a set of special
for rcgrindiiig stop and check valves and when such
No good enarc provided they should be used freely.

livery
tools
tools

-March

2,
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tolerate a leaky valve

many owners

but

;

capable of being educated to understand that valve

except a

it

pays well to invest.

An
toll

monkey wrench and

it

hammer.

a

new

discs except

when regrinding

All valves of the

made

loose disc, or "Jenkins type" are readily
in

and

easy to keep valves tight with no

similar appliances are tools in which

engineer will not find

are not
files

the seat

tight

by putting

necessary

is

but

;

the solid disc, metal to metal valves require frequent resurfac-

tie

no trouble

about 40 or 60 mesh should be used for sifting the powdered
and any portions which fail to pass that mesh should be

glass,

returned again to the pulverizing apparatus, until a sufficient
quantity of glass has been obtained.

John

.

Scott.

in

"competition" valves which

are

of

A

value.

little

valve, to be of value, should w-eigh three or four

"competition" one-inch valve weighs ij^ pounds.

one-inch

pounds; the
In fact,

it

BELL WIRING SYSTEMS.
In glancing over the Questions and Answers department of
issue, I find an inquiry on how to wire a building for seven bells in different locations, each bell to ring

your January

is,

nothing more than "a hole with a
Valves of the "competition" class can
brass skin around it."
never be reground to advantage, for the simple reason that
they do not carry enough metal to make regrinding possible.

as one engineer described

The

when

so that

it

used as a pestle for pounding the glass on the prepared foundation, the cloth spreads out on all sides and prevents
the scattering of the pulverized glass.
A piece of wire cloth
is

ScR.\NT0N, Pa.

keeping a valve tight which contains
sufficient metal to withstand the strains of the steam pressure,
but several makers of steam fittings place upon the market
is

a piece of heavy cloth around one end of

the iron

ing of both disc and seat, in order to keep the valves tight.

There

4S5

it,

its individual push button and all the bells
once from a master push button. I send herewith a diagram of a system that I install in hotels and hospitals, where
time and in case of fire to
It is desired to ring one bell at a

separately from

at

valves are often so seriously distorted by

seats of these

steam pressure that they can never be made tight again. If a
valve of this kind is found in the steam connections, the engineer is justified in putting that valve out of commission as
speedily as possible.

Most

M r^

stop valves can be readily re-ground by removing the

bonnet, removing the disc from the end of the stem, then replacing the disc with a piece of packing or a washer between
the disc and end of stem against which the disc

is

made

fast by

screwing the disc nut hard against the packing above menSome water should be placed in the valve, with a little
sand or pulverized glass, and the grinding started by revolving the disc and stem back and forth by hand.

tioned.

It is not good to use emery in valve-regrinding, as it becomes imbedded in the metal of seat or disc, and remains there,
The
cutting the metal whenever it comes in contact with it.
sand or pulverized glass which is sold for valve grinding goes
The sand wears
all to pieces during the grinding operation.
out and comes away in mud. and does not remain imbedded to

Some valves are so made that the bonnet may be replaced
and used to guide the stem during regrinding. but this is not
necessary, for the reason that the diameter of the disc or seat
is great enough in any valve to permit it to be kept upon the
valves are so

made

moved and the stem caught
for the work of regrinding.

that the
in

hand wheel may be

re-

the usual

A

great

is

DI.\GR.-\M.

Three-point push buttons are used and in
noted that the contact from the section
wires and from the common wire from the master push button are in connection only as long as none of the three-point
push buttons is pressed.
When one of these is pressed it
rt.lieves the contact from the master push button wire and
it

will be

bell

only.

New York

City.

L. G.

Frank.

Answering

done with greater ease

manner with

many

U
FR.^NKS BELL WIRING

.MR.

writer prefers a breast-drill

and economy of time.
A most excellent tool for holding discs in place while they
are being reground is a piece of steel having a shank like an
ordinary bit to fit the breast-drill chuck. On the extreme end
of the tool is a flat disc or collar, about S^-in. in diameter and
To use this tool remove a disc from a valvein. thick.
'/i
stem and put it on the tool just described, holding disc and
tool together in

—

I.

ring all at once.

an ordinary brace, or bit-stock,

The

since the regrinding

ing to the disc.

FIG.

r

touches the battery wire contact, thus ringing the desired

seat during the regrinding process.

to a bit-stock,

i

the diagram

cause future trouble.

Some

L

r^

beg

E. J. N's inquiry in the January number. I
submit another plan for solving his problem. In the

to

the collar-nut belong-

different sizes

and shapes of

may

be attached to the tool described, and a few turns of
the gear-crank soon reduces disc and seat to clean bright surfaces.
By slipping a washer over the chuck-end of the tool, it
discs

can be made to receive almost any size of disc. If a little care
taken in centering the tool when it is fitted to the disc, there
v;ill be little trouble in grinding tight.
Several of these little tools are made of different diameters

is

l4 in- by 6 ins. to J4 '"• by 12 ins., and kept
handling discs of valves ranging from J^ in. to 8 ins. in

and lengths, from
for
size.

FIG. 2.

not always possible to obtain pulverized glass for grinding valves, but it is little trouble to make it in the quantity
Procure sonic window glass or old bottles, and
necessary.

— MR.

DIMOCK

S BELL

WIRING DIAGRAM.

It is

place

them on something

solid.

Next secure a piece of

say a piece of 2-in. or ,vin. shafting, 12

ins.

to 24 ins. long,

iron,

and

drawing, Fig. 2, I have shown only four
button is a closed circuit contact spring,
/'

to

multiple switch

with the

bell,

4.

The main

and the spring,

bells,

F',

spring,

etc.

On

each

to connect wire,

D',

is

connected

£', to the battery switch, 3.

These

:

:
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means appeared

three-point push buttons can be purchased in most electrical
supply houses, or one may use three-wire strap keys, the top

several

Switch 4
contact being closed and the bottom contact open.
rings all the bells simultaneously and uses all the battery,

the windings.

while for the individual

call

bell

work only

part of the bat-

To Switch 4
FIG.

3.

—THREE

POINT PUSH

BUTTON.

used.

A

battery to the other

W.

Brooklyn, N. V.

XLIX, No.

g.

be to pass current through the field, but
themselves.
Alternating current

presented

questions

would, of course, heat faster by adding iron loss to loss in

was equally plain that

It

this iron

loss

would

appear in the shaft and heat it also, thus defeating the purpose of the expansion. Would direct current heat the field
What would
i.-ipidly enough without injuring the windings?
the power factor be? How much would the bore expand? The
peculiar shape of the mass made this difficult to calculate.
Should the poles be connected in series, or in parallel?
About 300 amp. direct current were applied. The temperaIn aboot
ture of no part was allowed to rise above 90° C.
The average
six hours the shaft started and was pressed out.
The temperature of the shaft had
temperature was 80° C.
risen but a few degrees. A new shaft was made and the field
rebored. Now alternating current was applied, 220 volts being
After some experiment, the
used, and .resistance control.

were connected in parallel, two north and two south,
and a power factor of 80 was obtained with 75 amp. In about
ten hours the field structure had reached an even temperature of 95° C. and the bore (24 in.) had enlarged 0.022 in.,
nearly twice the computed amount. The new shaft was now
easily pressed home and a very satisfactory fit assured.
V. W. ShEAR.
WiLKINSBURG, Pa.
poles

two-point switch 3 is used to change from one
if one should become exhausted or weak.
The batteries should be connected in multiple series. Two
series of four cells each will be enough for seven bells if
the distance or resistance is not too great.
ten,' is

to

Vol.

K

Dimock.

A WOBBLING ARM.\TURE.
.AX ELECTRIC

LIGHT C.ALCUL.\TI0N.

wonder how many readers of the Electrical World would
be able to find the lamp equipment of a plant if they were given
the amount of the bill, the meter reading, the rates for energy
?nd the' lamp consumption in watts especially when tlie rate is
of the kind so commonly used yet complicated, such as 10
I

;

I have
first 50 hours and 2 cents for the balance.
met with such a problem at times and have worked out a rule
which I thought might be of interest.
We will take for instance the following example: Meter
reading, 168.3 kw-hours; bill, $6.86; rate, 10 cents for the first
50 hours, 2 cents for all over incandescent lamps used having

cents for the

The writer has lately been having trouble w ith a generator
which sparked badly and rattled in its bearings. The shaft
was taken out and the whole carefully balanced. It was
found to be considerably out of standing balance, and the
machinist added weight by means of solder, until the shaft
would stay in any position on the levelled straight edges. But,
to the surprise of the machinist, the rattling and sparlcing
was as bad as ever when the generator was started again.
.Another very close inspection of the armature, with the shaft

suspended between the centers of a
.\

;

Solving by algebra,

a watt consumption of 56 watts each.

we

have the following equations
will bo
Let X be the kw-hours at 10 cents; then 168.3
From this it follows that io;ir -f 2
the kw-hours at 2 cents.
43.8 kw-hours
') — 686, or 8^
349-4. whence x
(168.3
.876 kw, or 876
used in the first 50 hours. Then 43.8 -^ 50
15.6 lamps, or allowing
watts in one hour, and 876 -r- 56
for over consumption, 15 lamps.
Now in order to get the rule it is necessary to go back to the
686
2 (168.3)Thus, Oo
2) ;r
original equation:
and
2 (168.3) -^ (10
2)
The kw in 50 hours arc 686.2

—

—

•>'

=

=

=

=

the

kw

per hour

=

686

—2

—
—

—

=

(168.3) -^ 50 (10

—

2).

—

;

The

watts

—

2 (168.3)] -^ S"
per hour are then equal to 1,000 [686
the number of
give
will
this
result
by
Dividing
$6
2).
(jO
incandescent lamps in the equiimu-nt. I'Vom this the following

—

rule

may

be deducted

Ifule.—Vrom the

hill

expressed

in

cents deduct the product

of the second rate and Ihe meter reading; dividing the difference multiplied by i.Ooo by the product of the hours, lartip wat-

and the difTcrcnrc in the rates. The equipment, allowing
for over ronsumption, will be represented by the q\io(ienl thus

tage,

obtained.
Eiiwaiid K. Strmmrilcik.

Mai.timokk, Md.

KXPANIIING THE BOKK OK A TURIIO-CENFKATOH KIKLU.

Trouble was experienced from the creeping of a 7,500 kw,
liirlMi-generalor ficl.l upoir lis shaft and the field

four-iKjIc

Five
;nd shaft were returned to the factory for repair.^.
hundred tons pressure failed to start the shaft and as the capacity of the press had been reached additional aid had to be
secured.
It
iiiff

wa» decided
li

ii.

r,li-:iii-

to heat
•.riiiif

of

the field
It,

yrifi

and
iipfin

exi>.inil

the

it.

tliaft.

thus caus-

A

re.Tdy

was slightly crooked.
strain was put upon the

revealed the fact that

latlic,

the shaft

shaft

nioan.<i

l)y

of a jack-screw,

and the shaft almost entirely straightened by that means. Still,
Finally, it
this failed to stop all the rattling and vibrating.
was decided to procure a new armature and shaft and during
the preliminary taking of measurements, with the shaft in the
latter, it was noticed that a portion of the armature winding

seemed

from the

different

rest

of the

some of

spection revealed the fact that

winding.

A

close

in-

the armature coils had

at some time or otlicr, and that the wire in the
was smaller than the rest nf the wire in the arma-

been replaced

new

coils

ture coils.

This left one side of the armatu[e lighter than the rest,
hence the rattling, and the eccentric performance of the shaft.
To cure the trouble the .irmature was mounted in the lathe
with a long limber tail center, made from spring steel and
barely stiff enough to hold the armature steady.
With the arinature thus mounted, tlic lathe .was slarlc-il and
the

armature carefully watched

jump out of

the

lathe.

to

see

The "high"

that

side

the shaft

did not

was marked with

chalk and the light side was loaded with solder and sheet lead
.iiid

then

tried

in

the

lathe

again.

To

the

surprise

of

the

armature was found
to he (111 the opposite side, sn some of the lead was removed
Miuil the shaft r;in fairly true on the limber tail renl'er, after
which the otlur en<l of the shaft was tested.
Two trials resulted in making that end 11m fairly well,
after which the first end was tested again, and the cnunlorweights again chniigcd a trifle, II was to be regretted that a
flexible head renter was not made and used, but there was no
opportiuiity to do sn, ns the repair job was a rush one which
had to be done off-hand. When the arinature was finally replaced in its bearings, it was fn\ind to run quirt, and it has
given no trouble during the several weeks which have elapsed
siiirr the repairs wrrr made.
Jamks F. IIoti.skt,
WiiLotionnv, Ohio.

vorkmen, the

eccentricity of the revolving

March

2.

ELECTRICAL WORLD.

i'/:>7.

457

are usually of small capacity and can rarely be operated in
owing to imperfections in the governing powers of re-

parallel

AND ANSWERS.

QUESTIONS

ciprocating steam engines.

To what
affect

Since, the slip of an induction motor varies inversely as the
square of the applied e.m.f., greater relative changes in speed
will occur when the voltage is below normal than when it is
above normal. Thus, supposing a slip of one per cent at a
normal pressure of 100 volts, the slip at 80 volts will be 1.5
and at 120 volts 0.7. The torque is roughly proportional to

What is the greatest distance through which electricity- has been comC. DeP. F.
mercially transmitted?
232 miles

at present,

from De Sable to Sansilito, by way of
line from Victoria Falls to the

The proposed

Cordelia, Cal.

Rand, Transvaal, Africa,
Is

by electricity? If

possible to fell trees

it

about 700 miles long.

will be

so,

how

is

done?

this

A

Yes.

wire

the inverse square of the frequency, so that any diminution of
the frequency will increase the torque. Thus a two-phase, 200-

S.

J.

heated to red or white heat by means of a
it and this
is used to

is

volt, 30-cycle

current of electricity passing through
Iherally burn

way through

its

the circuit

is

the trunk of the tree.

Kindly advise me which system
50 telephones separately, or

and then

ground

to

developed, and the starting torque is less since the voltage
in proportion to the frequency.

would be

Will you kindly explain through the columns of the Electrical World
generators are phased? Is it possible to use just two trans
-^. W. B.
formers to phase two generators?

is

Would

would

it

how two

transformer which supplies reduced voltage
and to the synchronizing busses has its primary
connected across one phase of the generator, whether the alter-

The

to use in connection with a
be bettei to ground each of the
not be better to run a wire on the
best

it

the ground wires

from the telephones

to this

it?

T.

wire

The secondnator be two-phase, three-phase or single-phase.
aries of the transformers are connected in series through incandescent lamps. If the transformers are connected similarly
in the two circuits, then when the generators are in phase the

P.

better to

;

will
e.m.f.'s in the secondaries will be in phase and no current
flow through the lamps; aiid when the generators are out of
phase the e.m.f.'s in the secondary circuits will be of phase
The amount of
also and current will flow through the lamps.

We

have a group of houses located very near together atid each house
10-light transformer.
We doubt whether the maximum number
of lamps burning in ali the houses at one time ever exceeds 30, and then
only on very rare occasions.
The number of transformers thus con-

carries a

Would it not be possible
What saving would result?

to

replace these with a
S.

current and the resultant brilliancy of the lamps depend on
The connections of either the primary
in phase.
difference
the
or the secondary of either transformer may be reversed if it is
this

single

T. O.

desired to change the indications in the lamps that is, to have
the lamps at maximum brilliancy when the generators are in

The si.x transformers could be replaced with a single 30-light
transformer with material saving. The loss in a lo-light transformer is at least 40 watts, while the loss in a 30-light transformer ought not to exceed that amount. A saving of about
200 watts is thus effected by the change, or in other words
ill about two years the saving would purchase a 30-light transformer of the best type.

;

phase or vice versa.
6ocycle current at
I am in charge of a plant generating three-phase,
The load is made up of three-phase induction motors
a voltage of 480.
operating at the generated voltage. The equipment is General Electric
As
throughout and that company's compensators are used for starting.
all

What

is

the Doherty rate referred to in Mr.

on "Outline Lighting'* published

in the

Homer Honeywell's

February number?

paper

in use.

Wc
to

arc contemplating a day circuit for motor service and would like
if you would consider it advisable to install l25-cycle motors.

know

F. E. Co.

Tlic principal
125 cycles

is in

field

for systems operating at a

frequency of

small distributions of scattered load, and where

if tlicrc arc any at all, are of little imThis frequency is used almost entirely for lighting,
although a small percentage of motor load can be carried witlicut trouble. Transformers as a rule, size for size, have a better
efficiency at a higher frequency, and motors run at higher
speeds.
This is especially true with single-phase induction
irntors, which type is undoubtedly the most commonly used for
Generators operating at this frequency
ij^-cycle installations.

secondary networks,

portance.

the

machines must run from 6.30 A. M., Monday morning, until
conI wish to know of scjpie way of connecting in and

noon. Saturday,

S. E. L. Co.

This rate was proposed by Mr. Henry L. Doherty in a paper
<.n "Equitable. Uniform and Competitive Rates," before the
National Electric Light Association in 1900. The system consists of making a charge for "readiness to serve" and an addiThe charge
tional charge per kw-hour for the actual service.
for readiness to serve is based on the maximum demand of
the consumer, and fuses or some other device are used to prevent the consumer exceeding the demand. .\s originally earned out, there was a fixed charge of $3 per consumer per
year, in addition to $3 per meter per year; $1.50 per lamp demanded per year in addition to a meter rate of 5 cents per kwhour.
Various modifications of the system of charging are

potential

to the voltmeter

arately, for should

nected is six.
transformer?

is

not increased

ground each telephone instrument sepany fault occur in the ground connection it
« ill affect only the instrument to which it is connected whereas
with the other ischeme all the instruments would be affected.
It

is

balanced, connect the current coil in one

^jrounded telephone exchange.
all

circuit, pro-

increased to 283 volts. In this case the
torque will have half its normal value and the speed will be
The slip will be less, since only half the torque is
doubled.

wire and the free terminal of the shunt coil alternately to the
other two leads. The sum of the readings is equal to the power.

poles and connect

motor may be operated on a 6o-cycle

vided the voltage

If I connect a single-phase wattmeter in one side of a three-wire,
three-phase motor circuit, to which pair of lines does tlfe pressure coil
E. H. W.
connect to get the true watts?

When

extent do changes in the voltage and frequency of a circuit
A. M-.C.
to that circuit:?

an induction motor connected

structing

some apparatus which can temporarily take the place of the

As a conin case of a burn-out in the latter.
would
tingency such as referred to is apt to happen any moment and
greatly
entail costly delay while being repaired, your suggestions will be
starting compensators

•

appreciated.

*''•

J*

Connect the service,
the
say, to the three left-hand jaws and connect the motor to
hinged contacts on which the switch blades revolve. Across the
outer left-hand and right-hand jaws connect a resistance, and

Use

a three-pole, double-throw switch.

The starting side of
of
the switch will be the right-hand side, and the running side
the
the switch, the left-hand side. For a so-hp motor each of
across the middle jaws connect a jumper.

resistances across the outer jaws may be made of about 100 ft.
in
of No. 14 galvanized wire wound in spirals and submerged
For smaller motors less wire is necessary.
a barrel of water.
Fire
understand that the inspectors of the National Board of
I
motor
Underwriters have a short method of determining whether a
installed is
has been properly wired or not; that is. whether the wire
requirements of
large enough to feed the motor and comply with the
should be jilcascd to know this method.
I
the National Electric Code.
A.
P.

For motors rated in horse-power, if the voltage is no. the
inspector multiplies this by 8 and increases the product 25 per
cent.
He then refers to his table to determine what wire will
carry that many amperes. If the voltage is 220, the multiplier

Where the motor is rated in
8, and so on.
and volts, the ampere rating is increased 25 per cent or
more and the wire installed to carry this amperage.
is

4 instead of

.-.inpcres
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CENTRAL STATION SALE OF CURRENT
Does Advertising Pay

main avenue

a Central Station

By Carmelita Beckwith.

•

That a central station must advertise is conceded, though
it has been but a few years since the fact has been realized.
The question is, which is the better method to obtain results?
Each central station manager has his own individual problem
10 work out, but the experience of others is of benefit, if only

cars

pass continually.

new

This

is

a

form of ad-

it
has been
The signs ranging
found advantageous and result-bringing.
in size from ten feet to one hundred feet long by ten feet high,
are painted in an artistic and attractive manner, as will be
They are changed
seen from the illustrations on this page.
three and four times a year, each time bringing out the name

vertising

to

companies,

electric

company together with a

of the
ino

still

such

use of elcctricitv,

the

but

short, crisp sentence, suggest-

as

"Do

it

with

Electricity,"

as a basis of comparison.

J*P

The advertising and business-getting methods employed by
The United Electric Light & Power Company of New York
are of recent date in fact, it was only two years ago that the
;

FIG.

company

.started

its

booklet, issued

tiny

I.

— ROOF

SIGN.

FTC.

magazine. "Lights and Shadows," a
monthly, the United company being one

little

"Don't

l)c

A number

2.

— FENCE

SIGN.

an old Fogy." "Use Electricity" and "Cheap Rates."
of signs of this character are now being used by the

of several to use this method of exploiting its product. The
tesults obtained were encouraging, and this year a small publi-

United company at a nominal cost when the amount of publicity

Il
prepared and distributed throughout the city.
contains details and illustrations of various installations on
the company's alternating current mains; tells also of the broad
possibilities of electricity in adding to the convenience and
comfort of everyday life.
On the theory that existing customers are interested in clectHcal development, the booklet is

bulletin boards, 5

cation

is

mailed

regularly in

sent

also

to

builders,

bills.

contractors,

electrical

brokers,

estate

real

monthly

the

Tt

is

In addition to these fence signs, fifty painted
ft. x 3 ft. have been placed on the sides of

considered.

retail stores at the

corners of main thoroughfares

ington Heights section of the
fi.-nce

city.

in the

The most prominent

and bulletin Ixiard signs arc brilliantly

Wash-

of these

illumiii.itcd

by

in-

candescent lamps and reflectors.

When

asked

.i'^

to

llic

result'

of this campaign of this un-

is

architects,

the

technical

editor of every newspaper and to the reading

room of each
While

from

results

past

is

it

public library.

almost impossible to trace direct

during the
energy con'-umed

this sort of publicity,

the

year,

amount

of

by each of the United company's customers
increased
the

perceptibly,

labor-saving

showing that many of

devices

described

wi-rr

nut

into daily use.

The

allcrnaling-currenl mains of the I'nilcd

company

are widely distributed over Manhat-

Harlem Rivrr
above One Hundred and Thirty
Street is exclusively supplied by lhi»
fifth
company The growth of this territory might
be said to be fast and furious; at least, so it'
tan Nland, from the Rallery to

:

the district

appears to the person who visits it now for the
first
time in two or three years. Riarhrrl

by

subway,

district

ern

has been

and

elrclrir.il

surfarr
in

its

cars,

FIC.

About

devclopmrnl.
a

ciijhf-

c.impaign

of

W.Tshington Ifright^, using fence signs in promplaces, usually at btisy corners where crosstown and
in

3.— TYPE OF FREK

StRN.

this

months ago the United company started

pnhliriiy

inent

rievafrd

usual

aii.l

striking publicity,

Mr. I'rank

W. Smith,

secretary

do not know that 1 can give you the
exact figures of the increase in lamp equivalents, but you can
tell you tliat this company's subways
jiidge for yourself when

of the CDtnpany, said: "I

I

—

:
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have been extended nearly thirty-six miles during the past year,
more than fifteen of which are in the Washington Heights

new

covering

section,

We

available.

where

streets

electric

service
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who earned

but little discount from the full rate of 20 cents
per kw-hour, up to 1904, the price of electric light has been
reduced considerably more than 25 per cent, as the full rate is
now only 15 cents per kw-hour, and he can secure a double dis-

was not

believe that the liberal extension of our under-

ground mains has contributed in no small degree to the rapid
growth and development of this territory."
The first of this year the United company inaugurated a
power campaign, comprising thirty pieces of advertising matter

I

—1B9B— 1897— 1838—1B33—1300—1901—1902—1903—ISM—1305—

1306

to be mailed during the ensuing months.

It includes a series
signed by the individual solicitor in charge
department, the assistant secretary and secretary in

of personal
of that

letters,

unstamped return postal cards striking circuand booklets relating to electric power. So far but three
pieces have been mailed
while the return replies have been in
excess of one per cent, and the new business contracted for
clearly justifies the campaign before it is fairly started.
The free signs distributed by this company are a distinct
change from the stereotyped form usually used by central stations, as will be noted from the one illustrated.
Nearly 500
have been connected in service, the average income the year
round approximating $100 each. In relation to this branch of
the company's business, Mr. Smith said
turn, enclosing

;

lars,

;

"The company

in

pursuing a

CUKVE.S

SHOWING HOW COST OF LIVING HAS INCREASED AND
COST OF ELECTRICITY DECREASED.

count from that

—

one earned as before on the Wright demand
and the other allowed him simply for paying his bills

basis

within ten davs."

liberal policy in distributing the

signs has proved beyond a doubt that they have been largely

instrumental in our securing business that otherwise would be
In a great majority of cases these signs are furnished
lost.
to the small storekeeper, who would not think of making the
investment,

original

almost lavish

These

in the

yet

when

the

sign

is

furnished

free

The

By
There are two

free

signs contain

twenty-four 8

c.

p.

etched lamps

;

common

from

of "so per cent"

distinct

metliods of producing heat by- elec-

is

The

first

and most

that of forcing the current through resistance wires

in

the case of an electric light

other business.
results

for

in

is

In

;

the

a

and

clever

effective

how during

the

last

necessities of life has

ten

years

gone

ergy has steadily declined,

herewith in miniature,

in

llic

company shows how

cite coal, 27

per cent

light in

whole story

:

To

is

servants' wages, 35 per cent

the

"old"

other

the

table of curves

the city has declined 45

tric

of

reproduced
its

authori-

rent has risen 15 per cent during
clothing, 25 per cent; anthra-

food, 18 per cent;

the

cost

black and white, giving

the decade;

;

the

up, while the price of electric en-

small

per cent.

consumer

— the

;

while elec-

"Nor

is

that

householder

station

manager.

Washington was the

heating

of

commercial use of
six headings

following

— the

first

matrices used

The government

printing

of-

printing house to adopt elecin

printing the Congressional

melted for use again in vessels heated by the
The bookbinding industry is discarding the
soot-breeding gas flame, by substituting electric resistances,
these resistances are placed next to the die in the embossing
pi esses.
The presses are operated at regular voltages, and require from two to twenty amperes, depending upon the size
of the head to be heated.
Nowhere has electric heating been
so favorably received in the commercial field. Again, we find in
big bookbinding and printing establishments glue pots, stripping tables, and case making machines, all operated by electric
heat.
I think it would be safe to say there are 500 glue pots in
use in New York City, and consuming from one to three amperes, depending upon their size.
Under my second heading, the commercial use of irons, we
find the hat industry using a large number of forming irons,
which cotlsume from three to eight amperes, depending upon the
electric

'

did

central
in

type metal

;

The Chicago Edison Company

field

the

Record are dried by electricity.
In this case the current is
used at low pressure, and, through the medium of transformers, a wide range of heat regulation is obtained. The old

from any one method of advertising we have attempted to
do this, and to some extent have been successful in particular
branches; for instance, such as the free sign and power campaign and the canvass of apartment houses connected and being
supplied from our mains. These all show a large increase, and
as we shall continue our campaigns of publicity, our sale of
energy will rapidly develop along the special lines exploited."

thing recently by bringing out a large chart in colors showing

the
fice

tric

17

we

of Electric Energy.

general

Printing and Bookbinding.
2. Commercial
Use of Irons.
Miscellaneous Manufacturing.
4. Laboratory and Scientific
Uses.
5. Hotel and Restaurant Service.
6. General Heating.
The first heading affords one of the most interesting developments, and opens a field for serious endeavor on the part of

have done has no doubt contributed to this increase.
It is
always difficult to put your finger on exact results obtained

The Lower Cost

the

we have chosen

welding

I

the

United company's equivalents for 1906 are in excess of
per cent of the previous year's output such advertising as

heat,

electric

3.

as any

The problem is how to do it and obtain
the money expended.
The increase in

sub-dividing

electric

conclusion,

company

forms the resistance. The process of
found under this latter head.

article

51 to 85.

pays to advertise," said Mr. Smith,

true

the

Wood.

C. D.

is generated and then applied to the article or vesbe heated. The other method is to generate the heat by
passing the current through the article itself.
In this case the

personal canvass of dwellers in apartment houses within
reach of the company's mains resulted in increasing the number
of houses designated as "100 per cent" from 37 tn 74: thn^e

ties,

Heating.

so that heat

The

best

Electric

sel to

A map of Manhattan Island and the Bronx showing the
company's mains and the route of the Subway is freely distributed serving to keep the name and aim of the company before
architects, builders and kindred trades.

as

in

for use in the commercial world.

tricity

per month.

it

Current

is

;

"is

for

use of energy."

they are alike on both sides and are furnished with a guarantee that the energy consumed will amount to at least $3.00

"That

Call

is

current.

work to be done. We find here a possible application of the
"homogeneous heating system" as installed by Mr. W. S. Hadaway, of New York City. This "homogeneous system" is the
utilization of electricity to produce the necessary beat at high
temperature, and exhaust steam from the electric plant to produce the required heat at low temperature. The hat manufacturers are using electric heat to operate their hand-shells, ma-

—
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chine

and shackle

veluring

irons,

stores,

Under

flanging bags and forming irons.

machines,
heading

curling

tool

Vol.

hardening and

The

thawing."

"pipe

XLIX, No.

9.

two proposi-

first

and most of the work upon the "uppers" is done bj' an electric
iron.
There is no time wasted in regulating and caring for
this form of heat as we find expended in operating the old

few words upon
"pipe thawing" might be of interest. Formerly, on the freezing
of a water main, the plumber was called and he immediately
set to work to open the frozen ground.
This was an e.xpensive and tedious method of removing the fault.
To-day,
One
the pipe is disconnected where it enters the building.

gas heated

electric

we must
setts

are

When

this general

include shoe irons, as the shoe factories of Massachuheating their "treeing" machines with electricity,

tool.

there are delicate electric connections to be made, the

may

soldering tool

The manufacturers

be found in use.
telephone supplies

of

tions are familiar to almost every one, but a

wire

attached to the outside portion of the discon-

is

nected pipe, the other wire fastened to the nearest hydrant.

The

flow of current through the resistance of the pipe produces

adopted this device.
An iron equal to a ij4-lb. soldering copper will consume about 70 watts of electrical energy. New copper tips
may be inserted when necessary and the time saved on account
of the constant heat supplied, enables the operator to do double
the amount of work than with the old style gas soldering
furnace.
I know of a manufacturer in New York City, on
the west side, who has been using steam at $30 per month
and water at $25 per year to produce heat for treating wood

is soon melted.
During the winone of our largest central stations handled 177
The average time consumed in
different cases of this kind.
actual thawing was 5.44 minutes, and the average amount of
energy consumed was 1.3 kilowatt-hours. The pipes ran in size

This manufacturer was persuaded to
found that he could carry on the
process successfully using energy which cost him but $5 per
month, at the lighting rates, making a total yearly saving of
This instance illustrates the economy found in special
$325.

discuss onlv the

and

switchboards

a

in

special

process.

may

cases where electric heat

and the frozen portion

ter of 1904-190S,

from the

smallest, one-half inch in diameter, to the largest

a telephone conduit of three inches diameter.

Special cases of industrial applications are arising each day
which require individual treatment, but we have endeavored to

more common

utilities of electric heat.

Illumination

Electrical

of

Show-Window

Displays.

be adopted.

the heading of miscellaneous manufacturing

the heating of japanning ovens

and drying

kilns.

we have
This class

of work requires about 40 watts per cubic foot of air to be
heated, providing the heating chambers are properly jacketed.
Again, the cocoa and coffee trades requires a heat free
from permeating gases— electricity provides this character of

For instance, a desiccating cocoa oven, containing about
3; cubic feet of air, requires 74 watts per cubic foot to raise
its temperature to 150°
the bean is under ideal conditions while
being heated. The candy manufacturers warm their chocolate
heat.

;

dipping pots and drying pans with electric heat. In this class
of business the cleanliness of electric heat is appreciated.
In the laboratory,

this case the absence of soot

is

can use an electric immersion
alloys,

when

coils.

He may warm

on by electric
barring the open gas flame
in
appreciated by the chemist. He

the ether tests carried

I find

stoves, the presence of ether

;

coil

to hasten

the action of his

the acids therein do not destroy the copper of the
his

germ cabinets with

electric

heat,

which cabinets are subject to an automatic thermostat regulation, thereby maintaining their temperature at the proper
point.
Every up-to-date dental laboratory is c(|uipped with
an electric furnace for inlay work, and the teeth molding machines may be heated by electric resistance. In the laboratories
01 New York City we find the first commercial application of
heat.

electric

heat,

He

adopt electric heat.

Under

have

Under our

By W. H.

Stu.\rt.

The electric light solicitor can exercise a great influence in
determining the character of show window dressing. To do so
is

as essential as the ability on the part of the motor solicitor to

cope with the problems involving the cutting down of running
expenses, floor space occupied and labor.
With a judicious
selection

and arrangement of the lighting apparatus, the

be able to

show

to a

merchant expending

I

shall inchide electric broilers

a certain

amount

for

advertising by circulating hand bills, sending out a wagon covered with painted signs or using canvas signs covering his

premises, the advantage of a change in his methods.

You have

window with two,

three or four rows of from
running vertically .up and
clown the corners, just blazing away, and though the window
was crammed full of goods, in passing by you saw nothing but
a glare.
Next you will see a window lighted by one. two or
three clusters, placed wi.ll up in the window, suspended by
stems as long as the height of the window will allow without
having the clusters too low, for the idea seems to be that people
must see the stem, wluthcr the lamps .ire doing ilieir duly or
ijeen a

incandescent

eight

lamps,

I'ciur

to

not.

Perhaps (he window

\IV

period, or possibly one of the latest improved up-to-date

graced by

is

.\merican chandeliers with perhaps

which
arc seen in some of our large cafes.
This development is a
slow one, but the professional chef declares that there is no
possible way of producing such perfect culinary articles as with
the use of electric heat.
We may find in some of our grill
rooIn^ a combinallon of oven, salamander and vertical broiler
placed together upon one frame work.
In our large hotels,
such as the Waldorf, Belmont and Manhallan, there are comdivision

fifth

solicitor

can increase the value of electric lighting for display, and should

a

a chan<lolier of the I.ouis

few gas

jets stuck

on

to

give the money's worth.

Lender no circumstances whatsoever try to illuminate show
wiiulows with a chandelier, no mailer Imu expensive or how
will be neither artistic nor successful.
For in(.laborate.
It
take a

stance,

furnilure

store,

exhibiting a parlor sc(?ne with

piano, chairs, rugs, pictures, etc., with a wall Imckground.
if

to

make

the scene

more

realistic,

an elabm.ile

and

as

eli.iudelier of

equip their
formerly were

some twenty lamps placed tn liglil the sceuc .iiul Ihe window.
Now the scene and selling display neatness and la^U•, the different articles arc expensive and out of the ordinary and yet tlicre
is something amiss -it does not allract. and simply because in

'ipcraled with hiRli-presourc steam.

the picture presented the chandelier

Under our sixth heading, General Ileating, we find hut one
e'ass of work that has become universal, namely, the heating

improve llie selling very mucli if small
e.uidlc-power frosled lamps were used in Ihe chandelier with

"I

outside

plete electric launrlrics.

wc

find

^H-in

the laundrymen have gone so

far

as

MiaiiKle^ with electric heating units, wln'eh

street

«ireet

In the western portion of the country

cars.

railway

Conditions
uiaken

this

peculiar

to

proposition

iIiq

to

of

operalif)n

attractive

to

thr

railroad

men, but the m;iny lossei cxprrieiired hflween the eoiiHuinption
of the coal in the furnace and the conversion of elecliic energy into heal at the radiator
ing a

proposition

ager, or the

not

owner of

make

the entire heating of a build-

welcomed by the
the

central

station

man-

piano

II

means

as niiuli a

part as

llie

to illuminate Ihe piufure |o the eyes of the pnlilic.
a Iheaire selling Ihe scene builder

does not dc pcMid
alone upon the chandeliers. Ihe lixlures anil table l.imps. but
(lashes, by Ihe aid of the fool and lly lamps, a vivid and imIn the case

<if

pressive picture to the nudieiiee.
All

a

Uiitding,

window

I'nder the classification of electric heating afiparatus, withmedium of oiifside resistance, we fin>l track welding.

electric

out the

is

would

bills.

merchant
full

is

accomplishing

by

blazing

of visible lighling a|iparatus

lighting

company,

A common

at

the

is

lo

away with
advertise

same lime paying

inslance of lack of judgmenl

is

in

tin-

a

the

uuler

Ihe use in
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of a single nickel bar hung about three-quarters way
window, suspending six or eight incandescent lamps.
up
The only service of such an electrical display is to attract the
moths and the flies in the summer and goodness knows what

stooped down they were not visible to the" eye. Ordinary window shades were drawn down far enough to conceal the lamps
and yet did not interfere with the view of the cars. Being on
a busy thoroughfare it was good advertising and with certain

in the winter.

changes never becomes

a

window
in the

Window

tain set rules, but the basic principle of
of course successful display is simplicity.

minds of the public so that

I'pon the

Have

artistic, attractive

and

it

will

which

will attract.

All boiled down,

plicity, force,

source

:

illumination

permitting such an arrangement

should be

concealed

from the

is

the top, and the best lighting

apparatus for this case is the trough reflector. If the glass of
the window should extend to the window ceiling and allows only
about six inches of frame, it will be necessary to paint a strip
across the top of the window glass or use a cloth window shade

low enough to conceal the trough. It would be advisable to
have the trough constructed so that no light is thrown upward.
The number of lamps, the candle-power and the color of the
light, are things to be considered when conditions are known.
For instance, in the case of a furniture store using a sitting
room scene with a red fire grate, the light should have a tinge
of red and be more subdued than if the display is one of carpets
or a general furniture exhibit.
One of the neatest and attractive displays I ever saw was used
by a wholesale liquor dealer. In the center of a completely

darkened window there had been placed a bottle of champagne.
It rested upon the floor of the window, which was clothed in
black velvet extending up the sides and back of the window.
There was placed before the bottle a small trough reflector
frame, painted black. Four two-cp lamps were used and their
light was thrown upon that bottle and nowhere else. No matter

LACEY «i SON

Hoonic 9 *nd lO Kllcn^r Butldlntf
Klwanth Floor

Architects

Hmgkamton. N. K,

Sept. 4,

Mr.

igo6

T

I

Lsce/

dcBlrca to thank you.

The

fan RfTorded

him

he lardly knows what he would have done wtlhoul

a preat deal ol comfort
it.

he wished

.nod

Mr. E. D. Vosbur)'

shade, reminded

to utilize

is

how

few years

ai

on Sa.(urday evening he and his salespeople were compelled
outside, into the street when they wished to ^et a ^ood breath of air.

(o

a.go,

That was when

Jewelry

Mr. Vosbury's

Store at 37 Court

St.

go

was

means than ELECTRICITY. He states that this one of
many features about ELECTRICITY that makes it so much more de-

lighted by other
the

sirable ihan other illuminates.

BIMCHaMTON LIGHT, wpat.
its

AMr>

DOWER

'CO.

space in the local newspapers for the benefit of both

itself

and the customer. The electric light company supplies all the
newspaper ofiices in the city with electricity for lamps and
motors and accepts as payment a half-page in each issue of the
space is used to boom a customer's business, an
mention being made of the fact that the customer
The
uses the energ}' of the company for lamps and motors.
space is also used as an inducement to a prospective customer
and at other times to a customer who will increase his energy
consumption a specified amount or use his equipment in some
way to the company's advantage. Reproductions of a few of
paper.

The

incidental

town who think h absolutely
York City for their cigars.
1 Guess they don't know that Earl D. Ostrom, at 69 1-2

IT

Xhcre are smokers

in this

necessary thai they go to

New

times the very highest grades

Court Street, has in stock at
and cigarettes.

all

^ At the present time he

showing

of cigars

' These things prove

—

you

(he

unique plan

the thermometer wais registering in the close prox-

when

Yesterdar,

it

se hit 'lays,

lu nature

A

believer in advertising.

is

in his

window

57 dif-

ferent brands of the finest kind of nickle cigars.

BiNGHAMTON LtGHT, HsAT & PowSH Co.,
WASHINGTON ST.. CITY

til

a firm

imity of 90 in

observer and yet throw out the display clearly and distinctly
without shadows and without glare. The only part of a window

i'ltHtUnun.

is

sim-

concentration.

of

Light, Heat & Power Company,
whose system was published in a recent issue,

The Binghamton (N. Y.)
a description of

window

display can be expressed in the following three qualities

I.

N. Y.

be remembered.

the display taper to a special article or articles so that the

ciples of a display

T.

Central Station Advertising in Binghamton,

Stamp an impression

attention and the thoughts are attracted to and then focused
upon that for which the display is created. These are the prin-

The

dull.

dressing cannot always be improved by iollowing cer-

a.

certainty

is

his progressiveness,

that he

uses

our

but what makes

ELECTRICS

for

illu-

mination.

me

ol his ap[veciation.

Yonri tni/y
1

OESEvi,.

liow you

L.^r

1.

moved around

the

window you could not

I.

LACEY

these advertisements which

see the lamps,

but only the bottle standing out in a sharp contrast.
That
display cost exactly $2.80, the cost of the frame. The velvet had

been purchased some time before and had been used on several
other occasions. The lamps burned fifteen hours each day, from
5 p.m. to 8 a.m. every day in the month, the cost of which was
$2.30 per month.

Another successful display was that of the largest thing pos-

—

window an automobile. The salesroom of
automobile firm was situated in a corner building with a
square floor area, open in front and on the side, so that one
could see everything in the interior from any point of view.
The depth of the windows was only one foot, and platforms
were built and cars placed upon them. This arrangement allowed four cars to be exhibited individually, two in one front
and two in the other. Neatly arranged behind on the floor was
a collection of other cars. As one stood in the street, whether
on the far side or not, he first saw the car in the window, vividly

sible to place in a
this

stone, are

shown herewith.

serve to kill two birds with one
Each of these occupies a half page,

the reading matter being centered in the half page with a border

and plenty of white space around it to attract attention.
In pushing for sign and window lighting business, the company has found that photographs of customers' installations are

WOULU
buy

YOU
for one

pay two dollars for an arfidc you could
?

Would you pay two cents for an article you buy for one ?
Tlic A & P. Tea Co., 64 Court Street, have an interest-'
ing proposition for people who save. It covers many articles
including

teas, coffees, spices

and other groceries.

The A. & P. Tea Co.. are extensive users
CITY for illumination and for power.

ELECTRICITY

in every

Binghamton

of

ET-ECTRI'
Tlicy

prominent dty in the United

Litfht.

use

States.

Heat and Power Co.

the trough reflector containing twenty-four i6-cp

Typewritten letters are
very effective in attracting attention.
sent to prospective users of electricity for this purpose and to
the letter is attached a photograph of an attractive sign installation in the city. A return postal card is also enclosed on

lamps and ordinary five-lamp clusters, with a porcelain shade
six clusters were used.
But unless one
the salesroom

which is a photograph of some different electric signs. The
working of the letter is particularly appropriate and to the

set off,

cars

in

and then upon closer inspection saw the background of
the

windows was
in

salesroom.

;

The

lighting apparatus

used

in

the

—

:
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"If you should
hand out cards with your name on them to the
crowds that pass your door, you would perhaps secure a few
new customers. But this man, no matter how hard he may
work, can only reach a few ef the many people who pass within
sight of your establishment.
The cheapest and surest way to
catch the eye of everyone, near or far, and let them know where
you are, is to use an electric sign. Many methods of advertising have been tried of late, but none seems to have grown

point,

as

hire a

man

the

following example will show

:

to

By returning

as rapidly as the use of electric signs.

the en-

can have an expert from this company call
on you to explain anything to you that you may wish to
closed card you

know."
Three
the last

purport are sent at proper intervals, and
followed by a solicitor, whose way being thus paved

letters of like
is

usually finds the customer in a receptive

mood.

Business

Among

the papers submitted for the Co-operative Electrical

which was awarded at the last
National Electric Light Association convention, was one by
Mr. R. Borlase Matthews, which was very complete. Besides
many suggestions which appeared in the prize papers which
kave appeared in these columns, Mr. Matthews' paper contains
a number of specific suggestions on the conduct of a new business department which do not seem to have been exactly covprize,

Some

ered by the other papers.

of these suggestions are there-

fore given here

When

the general scheme of the "system" to be adopted
been worked out, a general instruction book should be prepared Such a book should be of the loose leaf form so that
ba<!

be added in their correct place from
time to time, as the system develops in its details.
It IB advisable to maintain duplicate copies of this book
one for the use of employees, and the other for the manager's
reference. A book of this description will prove of great value
instructions

fresh

can

a new employee is engaged and will generally assist in
smooth opwation of the system.
The first thing that should be done in the actual work of the

when
Ihe

is the compilation of a card index of existing customers, as it is essential that accurate information should be
«n hand ready for the time when the question of an increase
in the lighting or power load has to be considered, and also to
utisfy the queries usually put by a prospective customer as to

department

neiRhbor is doing. This index should be arranged
«hat
m alphabetical order of the streets of the city in which the
ItaildinR is located, and not according to the initial letter of
the ctnlomer's name, or the number that has been allotted to
his

from the point of view of the supply of current.
is the permanent feature and the occupant mere
temporary. On Ihe same card should be placed the custom-

Mm,
eh<

^

since

building

er's

^Trt

rotation nnml>er, and a note as to his connection in cquiva-

l6-cp lamps and in horsepower of motors installed.
distinctly

marked by

a

W

4hns«

who

are not customers.

In the vertical index

file,

imder the rustomrr's rotation

luiin

a for™ should be kept containing information similar to
that sent into Ihc l'"irc Underwriters' Association when their
A note should also be
eertifirate of inspection is requested.
»rr,

made on

this

form ronrcrning any

upon them in different colors.
This list completed, the remaining buildings in the city must
be listed in the same way. In both lists the form of illumination employed, with details as to the
tel

.special

burners, average monthly

.Tpplicalmn of clec

current with any ititercstiiig data thereon. The next step
lo verify this information by actually visiting the premises

course,

prepared as far as possible by suitable advertising matter, and
the day before a call is made, a postal card should be sent
making mention of the fact, thus paving the way for a favorable reception.

In residence canvassing it is well to endeavor to at least
arrange to be allowed to present an estimate on wiring the
house. The estimate should be prepared in two ways one with
the wiring done in the way that best suits the convenience 01
in such a manner that the figure
by omitting all lamps but those
which are absolutely necessary, and also leaving out as many
wall switches as possible— thus giving an idea of the minimum
price the work could be done for the lower figure also shows
up the difference between necessity and convenience, and puts in
a somewhat better light, what at first appears to the average
householder to be a very high figure. Chandeliers and other

cut

much

as

is

advisable to get the last mentioned

of course, more
irnpnrlant, as soon as the card index of customers is completed,
*) make a similar index of all iMilldings and their occupants,
vithin reach of existing service wires.

it

To

is,

aid in gettinR this

possible,

fixtures should always be figured
so

much

upon as extras, as taste varies
and their price added

in the selection of these fittings,

to the cost of wiring,

makes

the latter appear excessive.

A

standard form should be prepared for use in getting the
wiring data together, to ensure that nothing is omitted, and
also so as to see that if the work is bid upon by more than
one contractor, they base their estimates on the same specification.

As a rule it will be found best that the solicitor should not
make an estimate at the time of the calling, though it is well
that he should be able at times to give an approximate figure,
prospective customer that this is
it quite clear to the

making
so, and

at the

same time making mention

that an accurate fig-

ure will be presented in the course of a few days' time.
Amongst the information the solicitor has at his disposal

should be data as to the average bills of customers, their en
ergy consumption per i6-cp lamp connected. The cost of light
ing various size lamps per hour, and the cost per hour of operating various heating and cooking devices.
In canvassing stores the data as to the average, the

maximum

and the minimum consumption per lamp connected, are vcrj
since

valuable,

the monthly

the case of any proposed lighting scheme,
can be fairly accurately estimated for stores

in

bill

doing the same class of business.
The general policy that should be adopted in soliciting is
to see that the customer gets what will be most economical
and serviceable, as it pays host in the end, though the load is
not as great as it might be, for it means the obtaining of a sal
ficd customer, which is a v.iliiablc asset since it implies a long
continuance of business.
solicitor has with him illustrations of .some of the
components employed in house wiring, it will aid much
in his explanation o( such things as the difTerrncc between side
brackets and drop lamps, between flush and wall switches, etc
The installation of a motor, say, on a sixty-day trial, is al-

the

luinriplc

Under these condia safe risk to undertake.
method of installation musl be insisted upon
.ind every care expended to insure the most economical results,
In taking every advantage of the flexibility of a motor drive,
most invariably
tions

the best

and the

possibility of cutting out

the greater the

ii

it

as

;

mnvincrd

While

and the other

the householder,

for

yarticulars togethrr as early as possible,

number of gas jets, man^
name of the owner of

the

etc., should be carefully noted.
the collection of the above mentioned information, of
commences the real soliciting. The way should be

With

trie

•I the customer.

bills,

the building,

If

rubber stamp,
so
that they may
the
center,
across
hand
broad
red
with
a
my,
readily noted when placed with cards containing names of

The cards should be

9.

information together, maps of the distribution system should
be prepared, having the primary and secondary lines indicated

is

Department.

Development Association

XLIX, No.

—

New

Organization and Conduct of a

Vol.

all

unnecessary line

efTecled. the sooner

of the good value of central

Here, again, data as to

sli.ifling,

owner
power
the current consumption of olliir ,-us-

economy

is

llir

sl;ilioii

tomers are of great importance. This should be tabulalid in
similar way to that employed by Mr. R. W. Lloyd in his repf)rt lo Ihc N, E. L. A. hi loo.s, on purchased electric power
In Ihis report the following liradings are used:
in factories
.1

March
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2,

(i) Kilowatts per

month,

Connected load

(2)

in hp, (3)

In-

dividual or group drive, (4) Number of motors (5) Percentage of average load to connected motor load. The report referred to, is in itself of great assistance, and very useful in

backing up local data.

know what

Prospective power customers always wish to

it is

going to cost them per month to run a particular motor, and
usually multiply the rated horse-power of the motor by the rate
charged for energy', which is naturally an excessive figure.
The tables mentioned above indicate that the average load on

motor rarely exceeds four-tenths of the rated load, and more
is in the neighborhood of one-third that load.

a

usually
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Ornamental Lamp-Posts and Special Lighting
on St. Paul Business Streets.

A

movement was begun some months ago among

the business

men

of St. Paul to accomplish the better lighting of

some of

prominent business

streets.

As a

result.

the

Sixth Street, one of

the principal business thoroughfares, is now lighted by special
ornamental lamp-posts and the merchants on other streets are

beginning to take up the matter. At this writing 65 ornamental
lamp-posts of the designs shown in Fig. i are installed on Si.xth
and Seventh Streets. Fifty-four more posts are under conThis
tract, so that there will soon be a total of 119 such posts.

A modified commission scale should be open to employees
other than the solicitors, to encourage them in persuading their
acquaintances to become customers. At the same time, it should
when someone

be clearly pointed out that

is

interested in this

way, assistance should be sought to close the deal.
As an encouragement to employees to put forth their best

new customers should be posted up each month
name of the man who obtained
new business, recognition of this sort generally being much

efforts, a list of

the office together with the

in

the

appreciated.

Another commission scale should be prepared for wiring conwith the commission payable preferably one month

tractors,

after the installation has been

A

in use.

reduction of rates will not increase business as

much

as

canvassing does, provided that the existing rates
are not excessive.
The reason that many people do not wire
their houses, is chiefly on account of the fear they have that
the cost of so doing will be out of proportion to the advantages
systematic

importance of dispelling any illusions that
soon as possible. The majority
do not even ask what the rate is, though they often want an
They do not underestimate of the probable monthly bill.
stand the rates as a rule, and knowing that the prices are the
same to everyone, are satisfied that if their neighbors use it,
derived, hence the

they

may have on

this point as

must be

the charge

all right,

so that to

them

it is all

a question

of installation cost.

Among
tricit}flat

other schemes worthy of consideration in getting elec-

into a house

a

iron,

v/ith the

is

to

make arrangements

sewing machine motor, or a

to install
fan.

an

In connection

reduction of the cost of wiring to as low a point as

possible,

the

A

is

following plan will

doubtless

prove of interest

prepared, about 4 ft. long by 10 in. wide, on which
is mounted a standard cutout and fuse box, a meter, a socket
for a portable lamp, a thumb switch and a socket for the flat

board

motor leads. Such a board can be constructed very
and can quickly and easily be installed in a vertical
position at the side of a window, the latter usually forming a
iron or

cheaply,

convenient place of entrance for the service wire.

The

cost

than that of wiring in the usual way, and if it is desired
to remove the installment at any time it has not depreciated in
is

FIG.

T

— THE

ST.

P.AUL L.\MP POST.

electric

less

movement

for the better lighting of the business streets
the result of the public spirit of St. Paul business
combined with some hard work done by the commercial

general

of St. Paul

men

is

Paul Gas Light Company, of which H. J.
This company furnishes both gas and electric lighting service in St. Paul and has the contracts for
maintaining and electrically lighting these posts.

department of the
Gille is manager.

The

St.

co-operation of the merchants necessary to put through a
scheme of this kind on a street was accomplished ky

lighting

means of improvement associations. There are three of these
improvement associations in St. Paul and one more has just

hundred sewing machine motors

been organized. The plan so far followed has been to call a
meeting of the property owners and tenants on a street to form
an improvement association. At this meeting officers are elected,

way. The users largely consist of
people working for neighboring factories, who prefer to purchase a motor and work at home rather than in the factory.

and committees appointed, consisting of four men in each block,
two on each side of the street. These committees are for the
purpose of getting all the tenants and property owners in their

value.

In one city alone about two

have been installed

in this

respective blocks

Flatirons at Massillon, O.
The Massillon

Heat and Power Company

Light,

in

Ohio

about a year ago built a 10,000-volt, single-phase line to Canal
Canal
Fulton, Ohio, to supply that town with electric light.
Fulton has a population of about 1,200.
When the houses in
the town were being wived the company gave with each job
of wiring one electric

flat

a

little

of the

a

good investment, as

ofT the profits

the town.

it

iron.

While

this

wiring job,

it

to

subscribe to the

scheme.

The

propertj'

owners subscribe the money to buy the posts; the tenants pay
The improvement association contracts with
for the lighting.
the foundry for the posts and with the St. Paul Gas Light

may have taken
was undoubtedly

got flatirons into use very rapidly

in

Company
The
etc.

for the erection of the posts, glassware, wiring, lamps,
St.

Paul Gas Light

the association and credits
ty per cent

more

is

it

Company

collects the

money for
Twen-

to the association's account.

collected than the actual cost of lighting per

front foot in order to provide a contingent fund to take care of

This
unusual repairs or accounts which cannot be collected.
contingent fund, under the contract, is to be rebated pro rata
to the subscribers at the end of each year.

The foundry work on the first lot of posts amounted to $35
The cost of installation was $45. making the total cost

each.

The post has at the top an opaline or very
20 in. in diameter, in which is one 50-cp incandescent lamp surrounded by five lo-cp lamps. The globes,
banging pendant on the four arms ot the post, each have
per
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post $100.

Vol.

along the street are

The

light opal globe

01 the

The

door

and lighting is $101 per post per
lamp on the top is turned on 4,000 hours
per year and the other lamps 2,000 hours per year. The post is
14 ft. high over all and extends 4 ft. below the sidewalk.
It is all one casting, except the arms at the tops, which are
bolted on.
The arms are iSj'^ in. long from the center of
the post to the center of the lamp cluster.
The base is 16
in. square by 30 in. high.
Below the base is a 6-in. square
pipe.
These posts are placed 100 ft. apart, 8 to the block,
4 on each side of the street and opposite each other, as shown
in the general view looking up Sixth Street, Fig. 3.
The
St. Paul Gas Light Company's offices are seen on the nearest
50-cp

The

OF FASTENING GLOBE.

four lo-cp lamps and are of 12-in. diameter. The present watt
consumption per post is 811, using common incandescent lamps.
It is

probable that large, high-efficiency lamps will be substituted

when high-efficiency lamps
market.
The 50-cp lamp for the

for the clusters of small lamps

are

more common on

top

the

The
separate circuit from the other lamps.
burned all night. The other lamps arc turned off
at midnight.
The lamps are turned on and off by the company's patrolman. The two circuits are controlled by snap key
globe

is

on

50-cp lamp

is

blocks are 300

long.

ft.

$101, the cost per block

Since the cost
is

$808, which,

divided by the 600 front feet of property on the block, makes the

COLLAR

— METHOD

with concrete up to the level

cost of maintenance

The

per year per post

2.

filled

is

bottom.

in the

right-hand corner.

FIG.

9.

the old-fashioned Edison tube conduit.

inside of the post

year.

BRASS

in

XLIX, No.

a

is

switches, the keyholes being in the base of the post.

In order to provide for the heavy wind pressure against the
globe on the top of the post, a brass collar is used
around the neck of the globe to distribute the pressure of the
thumbscrews with which the globe is held. A sketch showing this arrangement is given in Fig. 2. The wiring to the Benjamin cluster inside of the globe is brought up through a
Drainage is
pipe and the cluster is screwed on to the pipe.
provided for any water c:iucht in the top gloV/o-Iioldcr.
The
20-in.

expense $1.35 per front foot per year. Collections are made
monthly. The rate is such that the company receives a gross
revenue of about 5 cts. per kw-hour.
On the 119 posts already installed, only about 5 per cent of the frontage does
not subscribe to the maintenance of the lighting.
This is
mostly property forming part of estates and those responsible
for the property are not at liberty to spend any money not
absolutely necessary.

As

and under contract.
by May i, and there
by July I.

It

is

is

a possibility of 50 more,

said before, 119 posts are already in

expected to have 167 posts

in

use

making

217,

This uniform system of lighting adds much to the appearit has been placed without detracting from the window displays and signs, as would some of
the glaring attempts at street lighting which have been made
in some cities.
It would be even more pleasing were dense
opal or sand blasted globes used which would not show the
lamp filaments through the globe. The post lighting when
started on Sixth Street, December i8,_ 1906, was the cause of a
three-days' carnival, which was quite an event in St. Paul.
ance of the streets on which

Development
The new
ihc

past

of the

was

the

equivalent of 16 cp.

an

equally

large

New York

Edison Company during
on record, reaching 1,000,000
The Brooklyn Edison system has shown

business of the

year

Brooklyn Edison System.

largest

record,

relatively,

During the twelve months of

IQ06

for
its

the

same

new business

period.
figures

about equal to one-quarter of the total load connected to
ihe system on January i, 1906, that then representing the labor
.uk! development of seventeen years. Tlie new business secured
.ire

was four times the average increase of business for the
The
previous years of the company's existence.
net increase in connected load added to the Brooklyn Edison
system last year is expressed as the equivalent of 250,000 lamps
in

li/nO

seventeen

of 16 cp.
1,175,000

The
of

total load

such

connected to the system
There are only

equivalents.

now exceeds
four

other

companies in the world whose total connected
load will reach the one million mark, namely, the Edison systems of New York, Chicago, Philadelphia aiul Boston.

electric lighting

It

I

nc. 3.— ARnSTIC I-ICHTINC ON A
globe-holdcra arc of cast iron.
12-in.

globes,

huHK pendant on

There

8T.

is

the arms.

PAUL

BTRRET.

on the
Wires are brnught

a br.iss collar

up intidf the p<p>l in "Circular I.<>oni " Connection to llic minerground mains alonx the street is made throu(;h lead-covered
cable buried directly in concrete.
The luidcrgr'nnul mains

is

interesting to note that oMc-half of the increase for the

was in the motor bu-iiuess of the company. A large
number of manufacturing plants during the year abandoned
heir own isolated plants in favor of Ihc service of Ihe company.
Among such establishments may be mentioned the
I.idgcrwood Manufacturing Company, with 520 hp in motors,
100 arc lamps and 1,000 incandcsccnts. Other concerns are the
1'.
VVrsol Manufacturing Company, with 425 hp and 700 incandcsccnl lamps; Henry nalterman, dry goods store, with an
installation of 1,000 incandescent lamps. 500 arcs and 65 hp
Durin motors; Philip II. Gill & Co., with no hji in motors.
ing the same year the Hush Terminal Company had added 900
year

—

—
March
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2,

and has also extended the period
Company. Some few others
of the larger concerns who have become Edison customers,
motors

hp

in

of

its

Display Lighting

to its installation

at

Lincoln, Neb.

contract with the Edison

or have largely increased their installations, are included in
a list which represents about 2,000 hp in motors and 5,000 lamps.

To

465

new

take care of the large volume of

and

in the foregoing

company

is

tions to

its

business indicated

In the Electrical

World

of

November

lighting of buildings at Lincoln.

1906,

3,

was given of the remarkable development

some account

in sign

and outline

Neb., by the Lincoln Gas

&

to provide adequately for the future, the

now engaged

in making some very extensive addigenerating and distributing equipment.
The generating station of the company at the foot of Gold Street has
been entirely remodeled. An Allis-Chalmers horizontal steam
turbine of 8,000 kw capacity and a Westinghouse turbine of

11,000

kw

Another
more

capacity have been installed at this station.

turbine has been ordered and

may

is

from time

turbines in this station

the system

it

the intention to install
to time as the

demands of

require them, until the ultimate capacity of the

new

station, 85,000 kw, is reached.
Other improvements already made or planned at Gold Street
are as follows
An entirely new condensing water system has
been constructed consisting of concrete intake and overflow
tunnels and connections to these made ready for the installation
Two of these units
of condensing apparatus of the turbines.
are now connected. A 75-ton traveling crane and runway has
been installed. On the water front an entirely new dock and
bulkhead have been constructed, and on this dock a complete
system for the rapid and efficient handling of coal and ashes
:

is

being installed.

FIG.

During the year just begun the old building back of the
present station and extending through to John Street will be
torn down and foundation laid for a new boiler house, which
will contain eventually 52,000 boiler hp.

It is

expected to

A

This was later supplemented by a
Electric Light Company.
paper presented by Mr. Homer Honeywell, general manager of

install

first.

and

been erected at No. 580

finely appointed sub-station has also

outline lighting.

modern

highly

sixteen of the ultimate eighty boilers at

Carroll Street and another smaller one at the foot of

I.

Dikeman

Street.

The company has

also

during the year outgrown

capacity and to provide adequate accommodations for

increased office force,
the

Adams

tures by a runway,

office

largely

has replaced a large machine shop

Pearl Street building with

fronting on

its
its

in

has hired a big floor
Street and connected to it the main struc-

and

is

offices,

now engaged

in the construction

at

Pearl Street of a floor on a level with the street and a mezza-

nine floor between that and the present oSice floor,

all

of w-hich

During the year in the way
of extensions, the company has laid 30 miles of underground
space will be utilized for

offices.

mains.

A

feature of the Edison year which

modern methods

is

worth noting as

in-

handling of large
numbers of employes is the interest the company has taken in
its working force and the plans that have been put into effect
The Edison Club has been
to instruct and entertain them.
dicative of

in the intelligent

formed and the company has hired for its use ample quarters
the Johnston Building.
These have been equipped with
billiards, pool and card tables and a reference library of current
literature, both lay and technical.
A large reading room has
been fitted up in which are held the frequent gatherings of the

FIG.

2.

outline and WINDOW LIGHTING.

that company, to the Northwestern Electrical Association Convention at Chicago, and published in abstract in the Electrical

in

various organizations connected with the different departments
of the company.

also arranged for its emand applied electricity, having
well-known professor who lectures

The company has

ployes a course in elementary

secured the services of a
one evening a week at the club rooms, the average attendance
There is no expense to the emat this class being over 150.
ploye connected with any of these privileges.
To provide for the large capital expenditures previously
outlined the capital stock of the Kings County Electric Light

& Power Company,

which owns and finances the Edison Comwas increased from $5,000,000 to $10,000,000; $3,200,000
of the additional capital was issued March i, 1906, and the remaining $1,800,000 will be issued March I, 1907. With this
pany,

FIG.

combined securities of the Kings County and Edison
Companies all listed on the New York Stock Exchange, will
amnimt to $22,000,000. Dividends have been continued on the

3,

slock at the rate of 8 per cent per aniuun.

ing

issue the

World, of February

3.

— WINDOW

2,

1907.

sign LIGHTING.

The accompanying

Figs.,

i,

2 and

are night photographs taken on the streets of Lincoln, show-

some of

this outline lighting as well as

some show window

,
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At the time Mr. Honeywell's paper was written there
were 8,500 lamps of 4 cp on a flat rate for sign, outline, sidewalk and showcase lighting; 900 i6-cp lamps were used in
lighting.

window lighting. The remarkable
shown by the fact that the increase

effect

of

business

this

is

in peak load on the station
year as compared with the year previous was only 23 per
cent, while the sales increased 60 per cent.
last

Rates for Electrical Energy.

company makes

When any question of rates comes up there are usually two
important considerations, one the question of long hour discoimts irrespective of the size of the customer
the second,
;

and

Curiously enough, whenever the subject is presented to a layman, he will at first sight
understand the reasonableness of the wholesale and retail
because he is accustomed to it; but the question of long hour
the question of wholesale

inclined

is

to

Gjmmerce Commission and

the courts have

time and again justified the difference between broken packages and carload lots. On the other hand, the courts and the

whole uniformly decided that a
separate small packages, or a thoushipments, was not entitled to any betthe

fifty

sand such in as many
ter rate than the small consumer or user, or shipper.
This
has been brought out recently by a case of electric distribution.
.A
large electric company has a transmission line running to the suburbs.
At one point on the transmission line
distribution lines branch out

The average
customers is made about

customers.

On

the

other side

which supply a number of small

price

for

electricity

to

ihefe

small

14 cents a unit.

of the

transmission line a town buys
and distributes it to its own people.
The town buys the energy at wholesale, at an average price
of about 4 cents or 5 cents a unit, and sells it again in the
town at an average price of about 14 cents, or sjbstantially
the same as the price charged by the company itself in the
adjoining town.

The

cost of distribution to the

sells

again

is

also

results.

interesting

delivered

all

town that buys at wholesale
approximately 10 cents, including the fixed

charges on the distribution system. The costs of distribution
in each town arc substantially the same, so that (he clertric

energy at one point and

the

let

the purchaser

stand the expense of distribution.

Letter to the Editors.
Illuminating Engineering.
To

the Editors of Electrical

Sirs

:

—The

the illumination of the
carries with

it

your

article in

new

World:
first

issue of February, describing

capitol building at Harrisburg, Pa.,

an instructive lesson as

specialist in the electrical

field

— the

to the value of the

newest

illuminating engineer.

the Harrisburg installation almost every tenet of the

In

new

art

of illuminating engineering appears to have been violated, and
the enormously expensive fixtures seem to have been designed

without any consideration whatever to their primary functions
of settings for the sources of illumination. Without any doubt
the illuminating engineer working in collaboration with the
architect

and

fixture designer could

fixtures to a small part of the

actually cost,

sum

and produced settings

ihey would have borne

some

direct

have kept the expense for
of $2,000,000, which they
far

more

artistic

in

that

relation to their primary

purpose as adjuncts to illumination. Paintings that canout be
viewed owing to the disposition of the light sources, the interposition of brilliant sources in the line of vision; massive sup-

ports

— in

some cases weighing^ tons

weight of lamps

the cncrKy at wholesale

and

equitable

as showing that a wholesale
would be unjust. If all the people in the town where the company now retails should club
together and make a single contract for energy, the company could not aflford to make any wholesale price unless they
is

One

small packages, and the expense of the division and distribution warrants the higher price.

commissions have on
customer who shipped

give

case

question the legality of making

reason for this is that the distinction is not always clearly
brought out, that there is a proper distinction as between whole
sale and retail, but that the distinction on account of size
merely is not a proper one for a public service corporation.
Wholesale means that a large quantity is sold at once, without division.
Retail means that the produce is cut up into

Interstate

selling whole-

retail.

a lower rate to the large customer than to the small one.

The

on

price for retail distribution

and short hour rates needs explanation.
The minute the layman has investigated the subject he is
ready to admit the reasonableness and propriety of long-hour
discounts, but

profit

9.

At the same point where these two distribution systems
branch oflf from the transmission line, there is a large factory which also buys electricity at wholesale from the transmission line, at an average price of about 5 cents.
By comparing these three cases, first where the company
retails, second where the company wholesales the energy to the
town to be retailed and third, where the company wholesales
the energy for direct use at the factory, it is seen that nothing
except wholesale discount based on a large delivery at a single

The

Hartweu..

p. T.

same

substantially the

XLIX, No.

sale at, say, 5 cents, or selling retail at 14 cents.

point will

By

Vol.

work and shades

;

—

to carry a few pounds
sources actually obscured by fixture filagree

—

these are but a few of faults that render the
Harrisburg inst^illation a monument of illumination folly. Indeed it would almost seem that the primary purpose in view

was not provision for illumination, but the design of fixtures
would cost the' maximum possible sum of money to execute.
The attempted maKiiificence with its failure to meet the utilitarian object of its being, reminds one of the expensive freaks
of newly made millionaires, who are apt to think that with
that

$1,000 they can secure an artistic effect

—

regardless of the subtimes greater than with an expenditure of $100.
I'liiLADEi.i'iiiA, Pa.
James T. Roberts.
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Dynamos,

/Vlotor*

and Iraniiforinera.

soldrring

ilir

rr>ndii<'|t,r

directly into a slot

ment or by inletlitig a connecting lug
method devised by Dawson consists

milled in the seg-

into the .segment.

and the V to receive the armature conductor is llien for
by
bending the ijrojccliiig lug back on itself.
Tlicse plates are
inserted beside the commutator segments and clamped up with
the s;imc.
No more copper is needed in the connniitator than
heretofore, and the usual soldered joint between segment and
lug is replaced by the large surface connection between the
connecting strip and the ailjacent segment. I.ond /'Ire. Eni;
I

Commuliilor Connection. —The connection between the armature conductor and tlic commutator segment may be made l<y

A new

making the projecting
of the commutator seg-

in

lug out of sheet metal the full size
ment. This ihin sheet can be stamped out of a required shape,

—

I'cbruary

i.

.

March

:
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Lamps and Lighting.
Lamps. — An account of some remarks made

New Incandescent
by Paterson of the (British) National Physical Laboratory in
The results are
the discussion of Swinburne's recent paper.
tabulated as follows
Lamp.
Nernst
Graphilized

Zircon

Initia
cp.

\-ohs.

(early

no

lamp)

Ordinary carbon
Ordinary carbon

2.2
2.8
1.9
1.0
••4

48

37
100
100
200

Osram

Total
watts.

2S •M. Hem. Cp.16
M. Hor.
23

200
100

carbon..

Initial

consumption.

25
l5
16

Per cent
cp drop
after
1,000 hrs.

70
20

56
45

44
50
33
57
69

3.6
4-3

37
20
20

The Xernst lamp, although it had a large drop in cp with age,
is the only one of the new lamps which will run on 200 volts.
The zirconium lamp has been much improved lately. The total
watts column read in conjunction with the candle-powers shows
the power taken by the various lamps is nearly of the
same order of magnitude. The cp of the metal filament lamp
only varies as the 3.5 power of the voltage, as against the
Figs, i and
fifth or sixth power of the carbon filament lamp.
that

2 give the results of tests of six 37-volt 48-cp zirconium lamps.
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—RESULTS

LAMP

OF

Lamps.

Incandescent

Elec. Rev., February

— Paterson. — The

cp in vertical
as function

ohms

i.

part

of

his

paper on investigations on light
standards and the present condition of the high-voltage incandescent lamp.
This installment deals with incandescent-lamp
(British)

testing

Elec.

Inst.

Eng.

and draws attention to the great variation

in

cp and

English lamps, as compared with results of tests
American lamps. Several "target diagrams" from tests of
English and American lamps are given which show that if the
American upper and lower cp limits be applied to the English lamp tested, about 45 per cent of them would be rejected,

efficiency of

of

while

if

they are applied on the assumption that the average

test.

to be 16, only 35 per cent of the lamps
Lamps tested for life in England are

their

rated voltage until

cp

is

they either break

has dropped to 80 per cent of

would pass the
usually run at

down

or their cp

This method,
.^ lamp can only be
however, is open to serious objections.
guaranteed to have a life of given length when the filament has
run at some definite temperature (see Fig. 3). This can be
its

initial

that

when run

watts per candle, in six cases out of nine the probable error
is under i per cent, while the maximum probable error is I.3
per cent; so that in practically

all

made

the tests

in this

way

be relied upon to within 2 per cent. The system
adopted at the Electrical Testing Laboratories of New York
is to adjust the voltage initially on each lamp so that it is

may

results

burning at

its

The method

standard candle-power.

insures that

the i6-candle lamp, for instance, has the advantage of the
amount of drop from 16 to 12.8 candles before its useful

full
life

considered at an end. The disadvantage is that on the life
test it may be running at slightly above or below the correct
watts per candle. The author prefers the method adopted by

is

(Brit.)

abscissae

life

value.

The

ordinates represent watts per candle,
the percentage variation in the

represent

of the lamps

when run

at different watts per candle.

is assumed as 100 per cent
and the curve shows for instance that the life is twice as long,
or 9 times as long when the lamp is run at 3.5 or 4.3 watts
per candle, respectively. Lond. Elec., February i.

life

at 3.1

Discussion.

second

show

of diagrams from actual tests

consumption the cp of individual lamps of a
given make will keep very close together throughout their life.
This leads to the conclusion that five lamps being taken from
each consignment, and being run on life test at definite initial

useful

TESTS.

maximum

direction and the resistance of the filament in

— Lond.

number

at a definite initial

The

of 500 hours, and Fig. 2 giving the
of the voltage.

A

while the

giving the variation of cp and consumption during a rim

I

would be neces-

it

sary to test 5 or 6 times the number of lamps in order that
there might be a reasonable probability that the life deduced
from the mean should be within 5 per cent of the true value.

Houston Company).

(Arrow-heads denote broken filaments.)

FIGS

instead of at the specified watts per candle

watts per candle

1

^'-

1

If,

Engineering Standards Committee of having the
Lamps should then be
rigorously correct.
chosen for the life test which are nearest to the standard candlepower. In practice, however, the difference between the two
methods amounts to very little. Fig. 3 shows the connection
between consumption and life for one make (British Thomson-

5

-^

1

and take the average of the live.
however, the run should be made at the marked voltage

5 lamps at this consumption

the

/
/
/

1
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watts per candle

—
—An account of

on photometry and carbon

the discussion of Paterson's paper

Fleming had pointed out

filaments.

It was left
the variability of flame standards four years ago.
to the electricians to discover this, for the gas people always

measured one flame against another, and they varied together.
Large-bulb incandescent lamps are the best as standards. The
falling off in light is due to deposit on the glass, and there is
It is imless obscuration from this cause with a large bulb.
Plaster caps and contacts introportant to solder the leads.
duce a possibility of error. It is also important to run the
standard lamp four or five days, and make sure that the curve
It can be used for about ;-v-o
is flat before standardizing it.
measurements with less than i per cent variation. Robertson
wanted unknown lamps to be excluded, .and therefore welcomed the new specification. Russell considered it inequitable
The proper thing
to judge a lamp by its mean horizontal cp.
A reduction factor can be obtained
is the mean spherical cp.
by measuring in two directions, thus Ratio of mean spherical
:

/.,

cp to

mean

horizontal cp

=

0.785 -f o.ii

—

.

Here

Ii>

is

the

/»

vertical candle

g

power and

h

the

mean

horizontal.

Wild

point-

ed out that height of ceiling (and consequent draught) wa#
another influence to be reckoned with in the case of flame standThen he objected to rating by mean horizontal cp; it
ards.
would be better to rate by maximum horizontal cp than by the
mean. But the best thing is to use mean spherical cp, otherwise

t

a diflFerence in shape of filament might alter the reduction factor from .8 to .9.— Lond. Elec. Times. January 31.
I
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3.— LIFE CURVE OF LAMPS.

Mean Candle Power.— Hmzoc and Feldmann.— A
matical

cussion

paper illustrated by diagrams.
is

that neither the

mean

The

spherical nor the

spherical cp

at 3.1 watts per candle then

rections of space around the sonrce of light.

will only be necessary to test, say,

mathe-

of the

dis-

mean hemi-

is sufficient to answer all questions coming up in
illumination practice but that it is necessary to know the whole
"photometric body," that is the distribution of the cp in all di-

adjusted to a nc.ir degree of accuracy in carbon-filament lamps
by running them at some known watts per candle. If the life
of a batch of lamps has been specified to be a certain length
it

gist

Since the lower

—

—
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mean hemispherical cp cannot give exhaustive information on
the efficiency of a lamp, it is wrong to consider it alone as has
been proposed
of

—

German

in

the standardization rules of the Association
Elek. Zeit., January 31.

Elec. Eng.

Power.
Efficiency of

Heat Engines.

— Hort. — A

working

According

cycle.

reduction of section, and, therefore, the increase of length effected during that pass. In other words, it is necessary to know

grading or calibration of the rolls.
Considerable allowance must, of course, be made for friction, and in order to determine the actual horsepower to be supplied bj' the motor at
any given instant, the inertia of the moving parts must also be
taken into account. This presupposes a knowledge of the con-

to this

and dimensions of the

struction

~'

>\

1
g

J.U.

/

"'"

/

1-

p

or more atmospheres are employed. The
gam obtained thereby gets less and less the higher the pressure and in general it is not advisable to go beyond 14 atmospheres with saturated steam, that is beyond 194° C.
At the
same time the endeavor was made to decrease the lower temperature of the working cycle by improving the condenser.
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A

FIG.

to 100

per second and their weight varies from about

applies to small sets of rolls driven by

becoming almost zero, the walls of
the cylinder being practically impermeable
for heat, and
(or this purpose the temperature of 360° C. of
steam are
cylinder

The author then reviews in a general outline the
of reciprocating engines, of steam turbines, gas enand oil and gasoline engines. The recognition of the

sufficient.
(•fficiency

fact that

Ihc degree of compression has

an essential influence
of fuel has led to the Diesel engine.
Diesel
did not follow the former method of sucking in an e.xplosiblc
iitili/.ation

mixture but

introduced

the

pression of the sucked-in

air,

In this way
The author

Ignition.
(ifi'-siMe.

perfrrt

heat-engine

app'ication

of

the

only after

fuel

completed com-

thereby starting simultaneously the
pressures up to 35 atmospheres become

considers the Diesel engine as the mo^,!

modern

of

principle

gnatly improve the thermal

and

limes,

of

Diesel

to

believes

gas

that

engines

efficiency of the latter.

He

the
will

finally

disciiMCS the proposition by Schrcber of a triplc-vapor
iigine, npcrnting in the highest stage with aniline, in the middle «lagr with water and in tile lowest stage with ethyl amine.
tiriffly

I'irially

of

oil

he refers to the idea of using powdered coal

for the operation of a mnc-jiine

Diesel principle.
diroclion

/'/iv.r

has indreii

Diesel
/cil.,

January

long paper read before Ihe

difficiilly

lie»

in

in

instead

working acconling to thr
maric experiments in this

— UkowN.— The

Rugby Eng'ing

Soc,

first

The

part of
principal

power

required.

cxletisive dolrrininnlirnis of the energy used to roll

ifri.ll

f.iif

'ing

The^e
the

rMult!i arc given in

the .imoimt of

and

it

will

work required by

he noted thai there

is

larger figure

and the smaller figure to
ratings up to 1,000 hp.
The author then investigates the subject mathematically and describes actual installations with
special reference to the Illgner system.
Lond. Elec. Eng.,

—

Feb.

I.

—

Large Gas Pozvcr Plants in Italy. A note stating that a
company has been formed in Milan under the name Societa
Anonima per I'Utilizzazione dei Combustibili Italiaui.
The
largest banks

and electric firms of Italy participate in the unBanca Commerciale, Societa Edison, Societa
Conti, Brioschi e Finzi and others.
The company intends to
utilize the peat and lignite deposits available in several parts
of Italy by gasifying them at the spot in large gas engine central stations.
The electrical energy is then to be transmitted.
The Mond process is to be used so that it will be possible to
recover all the nitrogen in form of ammonium sulphate, which
byproduct alone is thought to cover the cost of operation. The
first plant is to be erected in Toscana near Pontedera where
This
the peat of the old Sea of Bieuliua is to be utilize<l.
first station will have a capacity of 2,000 hp aiul will he finished within 1907. Elek. Zeit., January 31.
.S'/'a>i/.t/i
Power Transmission.^ A note on the irausuiission
system installed by the Oerlikon Company for transiuilling
dertaking,

like

3.900 kilovoll amijcres at 50,000 volts to the city of Sevilla

Spain from
I>l;nit

a

water-fall at a (list.uicc of 128 kilometers.

contains

three

alternators

generating

generator being
0.78.

l,,1oo

.|o,

three-phase

in

The
cur-

the caiiacity of each

kilovolt-ampcres with a power factor of
dangerous increases of voltage due to

In order to avoid

connected

numl/rr of timen the length

I

tecl,

The

motors up 'to 100-150 hp,
mills driven by motors with normal

ma-

during rolling, and the ordinate* the
uui\.\nn* per ton rrquired to rffccf this extension. The curves

.how

per motor brake-horsepower.

Fig.

FCoellgcn has

made

In v.irioin Irngtlis.

ft.

resonance the pole pieces have such a form that the voltage
is sinii.soidal.
Six single phase transformers r.iise the
voltage frotn 5,noo to 30,000 volts.
Since the transformers are

applying electricity to the driving of rolling mills

the determination of the

ft.

.16 to .08 tons

rents at 5,(XX) volts with a frequency of

15,

liUclrically-Drivrn Killing Mills.
I

FT

wheel weight is an essential part of the problem, and one for the
solution of which no general rule can be laid down. Such flywheels are generally of cast iron with a peripheral speed of

about 400° C, but this temperature is hardly reached
in practice.
It has been found that besides the theoretical gain
due to the increase of temperature a special property of superheated steam is of greatest importance, namely, its poor conductivity for heat.
This results in the losses due to condenis

on the

K

4.— POWER CURVES.

90

gines

5

case of two and three-high mills, the determination of the fly-

method has become very successful later on, after suitable
lubricating oils had been found.
The upper limit of tempera-

the

k*

s

,c

1

TIME6 ORtOiNAL LCNr.TM

built

this

in

(t-i^

.

,>-

12

which easily maintain a vacuum of
0.2 atmospheres corresponding to a temperature of 56° C.
It would not be difficult to go further down, but such procedure
would soon become uneconomical. Hirn was the first who tried
in 1857 to increase the upper temperature by superheating, and

"'

L

followed indicates the historical development of the steam enWatt used low steam pressures up to about 3 atmospheres.
In the middle of the 19th century steam pressufiis
of six to seven atmospheres were used, while at present pres-

sation

the

In

^^s^

gine.

ture

and gearing.

rolls

law the ideal ther-

efficiency is independent of the special substance
which is used for transferring heat. Further, in order to get
as high an efficiency as possible it is necessary to make the upper temperature as high as possible and the lower temperature
as low as possible.
The way in which the latter rule has been

To-day air-pumps are

9.

in steel of the same class.
In order to determine from these
curves the amount of energy to be expended on the material
during each pass, there is evidently required a knowledge of the

modynamic

sures of 10 to

XLIX, No.

the

general review of the

development of machines for changing heat into mechanical
energy, with reference to the law of Carnot which states that
the thermodynamical efficiency equals the difference of the upper and lower temperatures divided by the upper temperature
of the

Vol.

Ihc different classes of

considerable variation

curve

three

in

star

fashion,

the

voltage of

the

line

is

At the sub-station of Ureva 7 transformers of the same
l.'Ind.
capacity and of the same conslruitinn are provided.
/Her., January 25.
Oil-Engine Tramway Plant. -An illustrated description of a
52,000.

fmall

generating

station

supplying

a

portion

of

the

West

—

—
March

2,
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Riding electric tramways.
Two 310-hp Diesel engines are
provided direct coupled to 500-volt generators.
The starting of the engines is effected by means of compressed air
and "the fuel consumption of the engines is 0.42 pounds
of crude oil per b.hp at full load." Even at light load this
fuel consumption does not materially increase.
Lond. EUc.
Rev., February i.
Electric Power In Mines.
.^n illustrated description of the
electric installation at the Bradford colliery near Manchester which is a typical present-day British mining plant There
are four generators, direct current being used for power purposes as well as for surface and underground lighting.
For
power purposes a voltage of 500 is used, for lighting 230
volts.
Lond. Elec. Rci:, February i.

—

—

—

Electric

Cranes.

—Hundt. —A

fully

illustrated

oi electric cranes at the Bavarian Jubilee Exhibition
berg in 1906. Elek. Zeit., January 31.

description
in

Nurem-

Traction.

—

street

railways are abstracted.

Installations,

the

in

to

If the lighting load alone had to be reckoned with the company's load factor would probably be considerably higher than
that of the average central station, but it appears that in th.5

case the connection of motors to the mains has had an adNewspaper printing requires
\erse effect on the load factor.

power from the mains, but their load factor is
In one case a consumer runs his motors
fully loaded on two separate occasions of one hour each per
week. As a result the increase of 22.4 per cent to the motor
connections during the last 12 months has lowered the load
The principal generating
factor from 13.6 to 12.5 per cent.
The largest sets are two threestation is situated at Bow.
a great deal of

exceedingly poor.

phase generators of 4,000-kw, directly coupled to vertical enIn addition there are four three-phase generators, directly coupled to horizontal engines, each developing 1.600
Finally there are two small generators attached to verk>v.
Thus the generating
tical engines, each developing 800 kw.
Three-phase currents are genplant aggregates 16,000 kw.
erated at 10,000 volts at a frequency of 50 periods per sec-

Elek.

ond.

In the city district there are four sub-stations where the
is
changed from 10,000-volt alternating current to

voltage

Systems and

Design

and

/ ppliances.

Operation.

stract of a paper read before the

New

The author

ab-

Castle Section of the

first

plete unit system,

not think that the single-unit system provides much increase
in reliability, except when anything goes wrong with the
boilers or steam piping.
His idea is rather to have the steam

range split up at several points by electrically-controlled valves
operated from the switchboard, and which would ordinarily
be open. In the rare event of a breakdown these valves could
then be closed, isolating the faulty plant. He is strongly opposed to approximately constant-speed fans and pumps
the
saving in consumption by having considerable speed control is worth the extra outlay, even if it involves putting in
direct-current variable speed motors in a three-phase station.
In connection with the earthing of the neutral point
of star-connected alternators, it has been found that large
«arth currents often circulate between, two alternators running in parallel. He considers these due to one machine having a third harmonic of greater value than the other; this is
partly confirmed by oscillograph records which show the earth
currents to be of triple frequency.
The trouble can be overcome by inserting a reactance in place of the resistance in
the earth circuit, as it will tend to damp down the high-freThe last point dealt with is an arrange<iuency currents.
ment for safeguarding employees when cleaning high-tension
switchboards.
It consists of a number of wire swing-doors
behind the whole length of the switchboard. To gain access
to a panel for cleaning purposes a pair of the doors has to be
unfastened and swung inwards until they meet the projecting
slabs fixed between the panels of the switchboard.
They
thus prevent an unskilled workman from getting at any other
panels.
In the discussion which followed the paper opintcns diflFered as to the advantages of the single unit system
and the use of variable-speed motors, but the arrangement
of swing doors behind the switchboard was considered a good
one. Lond. Elec. February i.
Electric Pozi'er Supply in London.
Pearson. In the first
article of a serial on the various central stations in London
the author deals with the Charing Cross, West End and
City Electricity Supply Company.
The lighting business of
the company is of very considerable extent.
The lighting
load in the City District is principally a day load and falls
oflF
to almost a negligible quantity by 6 p. m., when the
offices close for the day.
It is, however, just at this time
;

—

—

and 400-volt direct-current for the supply of a threeBoth synchronous and induction-motor generators are installed at these substations, the motors being
In the Western district
supplied directly at 10,000 volts.
there are also four substations, being supplied from the Bow
generating station as well as from the Lambeth generating

200-voIt

— Hollis. — .An

describes the comwhereby each engine and generator, having
its own boilers and auxiliaries, is independent of all the other
plant in the station.
This involves a reduction in the workHe does
ing efficiency and an increase in the capital cost.
(British) Inst. Elec. Eng.

—

West End district comes on
West naturally synchronizes with
passengers from the City to the West End.
load

lighting

the migration of

Zeit.,

Central Station

the

and the change from East

gines.

Regulations for Street Raikuays. An account of the principal points in the new Prussian regulations for the construction and operation for street railways.
Those regulations

which refer to electric
January 31.

that

469

wire

network.

station.

The

does

writer

not think that cheaper rates

for

power would attract manufacturers to London. The
rates for power are already low enough, but building restrictions are prohibitive and rates and taxes are high as are
also prices of labor and raw material. Lond. Elec, Febelectric

—

ruary

I.

Electro-chemistry and Batteries,

—

—

Storage Battery Improvements. Lyndox. A letter criticising some points in the recent paper of Cowper-Coles. He refutes some statements by the latter concerning the Bijur bat-

and strongly objects to the statement that the loss of
pressure at high discharge rates of a storage battery is due to
a change in the ratio between the external and internal reThe diminution in the voltage caused by the desistance.
tery

irease of acid strength in the pores of the plate

is

entirely

out of consideration by Cowper-Coles. The latter's method of fixing the cut-off point is considered by the present
writer to be a step in the right direction, but the procedure
left

mvolves the knowledge that the most discharged part of the
material in the cell is in the same condition as the average
amount of material in the plate. Further, to assume a general curve for all types of cells would be a manifest absurdity,
since the ratio between the cut-off voltage at high rates and at
low rates is very largely dependent upon the ratio between the
capacity of the negative and the positive plates, of which the
author takes no account. Lond. Elec, February i.

—

Units,

Measurements and Instruments.
— Dow. The flicker type of photome-

—

Flicker Photometers.
ter has

recently

come

to the fore

on account of

its

conveni-

ence for the comparison of sources of light of different colThe author first describes the fundamental principles of
ors.
the construction of the flicker photometers of Wood. Whitman and Wild. The advantage of flicker photometers lies
in the fact that an unpractised observer is usually at once
able

to

distinguish

the

point

of

disappearance of a

flicker,

amount of practice to judge equality of illumination, or contrast, as must be done in an ordinary photometer. This is more especially the case when the
But there does not seem to be any gain
lights differ in color.
while

in

it

requires a certain

sensitiveness

server would

in

flicker

instruments,

probably get closer

and a practised obwith a good con-

results

—

—
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The

trast photometer.

troduced into the

The portion of

contrast element can, however, be in-

photometer

flicker

the

in

following

way.

the photometrical surfaces forming the field of

view are of appreciable

and hence that portion which is
nearest to the lights compared is perceptibly lighter than that
which is furthest away. For this reason we can usually see
a faint flicker round the edge of the field of view when the
portion

center

appears

somewhat larger than
becomes
ancing,

size,

distinctly noticeable,

the

center

By making

fiickerless.

aperture

the

that usually employed this edge-flicker

of the

so that, at the position of bal-

field

of view

fiicker of equal intensity is visible

is

on either

flickerless,

but a

If the posi-

side.

photometer is now slightly disturbed from balance
still appear flickerless. but the slight flicker
on one side of the field of view becomes weaker while the
flicker on the other side becomes more violent.
We have thus
tion of the

the center

may

XLIX, No.

Vol.

ance levers.
The coils are excited by direct
produce a powerful multi-polar field in the gap
disc

Eddy

revolves.

of the motor

is

current
in

9.

and

which the

currents are generated and the

output

thus expended in heating the copper discs.

The

strength of the induced currents, and therefore the brake
horse-power absorbed depends upon the intensity of the magnetic field and this is controlled by means of a rheostat in the
exciting circuit.

The

torque,

between the magnetic
the discs, is balanced by

resulting

and

from the interconnec-

induced currents in
weighted lever flowing between
stops.
The brake is not adapted for prolonged tests at full
load, but is useful for quickly measuring the efficiency at the
end of such a test. Lond. Elec, February i.
tion

field

the'

a

—

—

—

Compensating the Inertia of Selenium. Korn. £1 E, (Fig.
6) are two equal batteries of accumulators in series, and Scr

a double effect similar to that utilized in the contrast

form of the
found a
distinct gain in sensitiveness thereby.
A drawback to the
use of flicker photometers is their fatiguing effect on the eye.

Lummer-Brodhun photometer, and

the

author

SS]

has

TTie author objects to the statement that flicker photometers
are independent of color and unaffected by the Purkinje ef-

but he emphasizes that this

fect,

by no means

is

a

drawback

but must be considered as a vindication of the flicker photometer.
The Purkinje effect, for instance, merely means that
as

the

illumination

weakened our perception of red

is

light

more quickly than of the green, so that green
tend to become more and more accentuated in comparison with red lights.
Eventually we become red-blind
fades

out

lights

and cannot detect red light at all. Now this effort may be
noticeable under practical conditions— probably, for instance,
distinctly

noticeable in

where the illumination
low as 0.005 candle-ft.
What,
therefore, would be the value of a photometer which, under
these conditions, gave to red and green lights the same values

may

of the pavement

lighting

street

as

fall

?s when the illumination was strong? In addition to this, the
author's experiments confirm the result pre%-iously found— that
for lights of different colors the reading of a flicker photometer
depends appreciably on the angle subtended at the eye by the
field

The

of view

size of the field of

view

is

limited by certain

practical restrictions, as the distance of the eye

and

is

limited by a

does not seem likely that grave differences
would be introduced in this way under the ordinary conditions of photometry.
But when the two lamps compared give
out light of practically pure colors the size of the orifice
telescope,

it

through which the illuminated surfaces in the photometer are
teems to make a distinct difference in the results.

obsers-ed
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THE INERTIA OF SELENIUM,

rnd Se, two selenium cells placed in series in the circuit. In
the bridge abutting between the two batteries and the two cells
g, resembling those used in telephotography
arranged so that the cell, Se:, is illuminated by a source of
light in proportion to the deflections of the galvanometer.
If
the resistances of the two selenium cells are made the same
in obscurity, the deflection of the galvanometer will be zero
as long as Sei remains in obscurity.
If Scy is illuminated a
current will pass along the bridge', produce a deflection of
the galvanometer, g, and illuminate the cell. Set.
The author shows mathematically how to choose the constants of
the apparatus so that a deflection of the galvanometer will
become proportional to the intensity of light falling on the
cell, Sei. in spite of the inertia of the selenium
i.
e,, in spite

a galvanometer,
is

—

property for retaining somewhat of the impressions of all
preceding variations of light, Comities Rendus, December 3;
L'Industrie Elec, Januao' to; Lond, Elec., January 25.
of

its

High Temperature

Scales.

—Holborn

and Valentiner.

—An

account of an extended investigation of the temperature scale.
The authors point out that our temperature scales are chiefly
based on the indications of nitrogen gas thermometers and
of thermocouples.
But from their measurements they conclude
the former comparisons between the two thermometers
were not as reliable as they had been considered. They think
that they have now reached an agreement within one degree
between the two methods. They have further made a very
careful (letcrniination of the 'melting point of palladium, which
is now one of their fixed points, 1575° C.
Their redetermination of the melting point of platinum gave 1780" (the text
that

—

says 1589°, but this is evidently a misprint)
that is nearly
80° higher than Marker's value of last year, which has been

widely
*•>.

— COMPENSATING

accepted.

Further determinations

for the present the Rcichsanstalt itself

on

will

be

made and

(where the present

in-

was made) will not make alterations in its official
temperature scale. Ann. d. Phys., January
Lond. Eng'ing,
vcstiRation

N..

Q

no. s.— RESULTS or

;

IVLi

en

• r.

pnorowFm

February

—

tests.

Some interesting results obtained by the actual tests of the
Whitman phoiomelcr of the four different size orifices are Riven
in

—

Fig. s.
L«nd. Elfc, February i.
Eddy-CurrtHi Tfiling Brake— .\

magnelir brake
nloto^^.

It

for

dr>,rription

of an

i.

electric

absorbing and mea'.urmg the output of
two copper di^cs mounted on a bush

consists of

which can be keyed to the spindle of the motor which is to
be tested
Between these discs and acting as a floating central
hub is an aluminum casting which carries the magnetizing
roils, the external yoke rings and the graduated and bal-

—

Transformer Testing. Rf.id, A paper read before the DickKerr Eng'ing Soc, giving practical notes on transformer testing, especially insulation tests, resistances, copper losses and
Impedance, core losses, regulation, load curve and temperature test, and efficiency of transformers,
Ixind. Elec. Eng.,
February i.

—

Telegraphy, ielcphony and Signo's.

—

Compcnsaling Microphone. .^ full ICnglish translation of
the new French or Italian compensating microphone noliceil
in the Digest some time ago.
The characteristic feature is
the increase of the effect by providing loose contacts both before

and behind the diaphragm,

— Lond,

Elec. Eng.,

February

i.

March

2,
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BOOK REVIEWS.

The
-A.

Die Elektrolyse Geschmolzexer Salze.

By Richard Lorenz.

tromotorische Krafte.
helin

Knapp.

Dritter

322 pages, 75 illustrations.

Teih ElekHalle: Wil-

Price, 10 marks.

This is the concluding volume of a treatise which is to be
regarded as a classic. This third part treats most exhaustively
of polarization in melted electrolytes, cells with melted electrolytes, the application of the Gibbs-Helmholtz equation to the
electromotive force of such cells, the decomposition voltage of
melted electrolytes, and the application of the theory of electrolytic dissociation or ionization, to such electrolrtes. Throughout this mass of material

is to be seen and appreciated the
which the subject is handled, and the
very important light which the information sheds on the phenomenon of electrolysis in its most general aspects. The im-

broad-minded way

in

portant conclusion drawn in the last chapter

is

that

if

solu-

examples of ionization, then all melted and solid
The
salts which conduct are likewise more or less ionized.
work is recommended to the best attention of everyone inter-

tions

are

471

multiple unit system ,however, receive very scant attention.

discussion follows on the subject of trolleys and current col-

lectors of various kinds.

Circuit breakers and switches are given a few paragraphs
and some interesting data on high-tension switches and lightning arresters are given, forming the closing chapters of the

book.

The plates in the back of the book are largely topies of
manufacturers' blueprints, although some are original drawings.
The book being a German production naturally leans to deEuropean practice, and in this respect is useful
American railway engineer as dealing in ideas out of
the ruts into which American design and construction of rail
way apparatus have drifted. While the book catuiot be considered as highly mathematical, and much of it can be appreciated without a knowledge of the higher mathematics yet the
writer does not hesitate to employ mathematical demonstraIt is a general treatise
tions wherever he thinks them needful.
on the subject and cannot by any means be considered a handbook of reference, as the lack of common data and compressed
scriptions of
to the

;

information precludes such a characterization.

ested in electrochemistry

Die Betriebsmittel der Elektrischen Eisenb.\hnen. By E. C.
Zehme. Wiesbaden: C. W. Kreidels Verlag. 317 pages,
315 illustrations, 66 plates.
This book purports to be a street railway handbook. In that
its dimensions rather belie its name, for the pages are
eight by eleven inches, and the volume is at least one and onehalf inches in thickness. The information that it contains is not
compressed into handbook form, but is on the other hand rather
respect

elaborated.

The

pages of the book are devoted to a discussion of
wheel bases, trucks and their component parts. Valuable information is given with reference to wheels, their contact
with the rail heads and the wear, strength of axles and the
These subjects are discussed to a degrree
stresses upon them.
mathematically, and suspension springs and suspensions also
have a mathematical discussion. The placing of motors, brake
first

tracks,

and the like are also illustrated and discussed.
come control combinations for railroad motors
Next a treatise on air brakes and air
illustrated in diagram.
brake mechanisms and also electric brakes, an illustration of a

lever systems

Following

this

multiple unit system of electric braking being displayed.

Some

which matters are taken
up in considerable detail. The chapter on heating displays different forms of heaters and their method of connection to the
features of car construction follow, in

trolley systems.

Experience with Magnetite

Arc Lamps

at

Harrisburg, Pa.
The streets of Harrisburg, Pa., were formerly lighted by
open arc lamps operated on the old Excelsior and T-H systems
A little over a year ago the Harrisburg Light, Heat &; Power
Company, which has the contract for the public lighting, ordered Soo magnetite arc lamps and si.x 140-light, 4-amp. Brush
arc machines, and at the same time made arrangements for
changing over the street lighting system just as soon as the
d\-namos were placed in position. In December, 1905, the first
machine was delivered and as the lamps were received they
were placed in position until now there are 761 magnetite lamps
which 503 are on public street circuits and the remainder on commercial circuits.
The lamp, which has been only recently introduced, is suitable
only for outdoor use and possesses for this purpose a number
in circuit, of

.A comparatively high eflBciency is obtained toof advantages.
gether with an improved distribution of the light, and the color
of the latter is very white. The lamps are designed for opera-

tion

on direct-current

series

circuits

at 4

amperes and 75

t«

80 volts, which may be supplied by Brush arc machines, as is
done at Harrisburg, or by mercury arc rectifiers connected
The lower electrode is of speto alternating-current circuits.
cially prepared composition (magnetite) contained in nn iron

railroad motors with reference to the service they are to per-

The upper electrode is
life of 140 to 160 hours.
designed as to remain at a comp-iratively low
temperature and has an estimaed life of about 4.000 hours.
The main frame of the lamp consists of a single tube which
serves as a chimney for carrying away the fumes of the arc

form, taking account of grades and desired schedules. This
section is copiously illustrated by curves and diagrams.
The next section of the book is devoted to the general theory

Inasmuch as the position of the arc does not change as the
lamp burns, the lamp has been designed with a small hi.rizontal
reflector of white enameled iron placed inside the globe and

locomotives next receive attention, and in this respect a considerable amount of data is presented copiously
illustrated by diagrams and drawings from manufacturers'
Electric

blueprints.

Following

this

of the electric motor, and

is

dynamo-electric machinery.

is

a discussion of the selection of

practically

an abridged treatise on

The author does not

hesitate

to

go into ancient history and devotes a great deal of space to illustrating many forms which have long since become obsolete:
and although some attention has been given to modern practice the book can hardly be said to be up to date or even up
to the past five years, especially as regards .American practice.

A

chapter on alternating-current motors follows. This is limmotor practice and does not discuss the

tube and has a
of copper

close to

so

the

arc.

Adjustments are few and easily made. The length of the
arc is controlled by an adjustable stop on the left-hand guide
starting, or pick-up voltage is approximately 75
increase the arc voltage the stop is raised and to decrease the voltage the stop is lowered, after which the lower
electrode is tripped and then pushed up again as in trimming.
The shunt magnet is adjusted by raising or lowering the

rod.

volts.

The

To

lamp feeds too often,
not often enough the disc
The shunt magnet i^ in multiple with
is turned to the right.
the arc and should close the contacts when the arc voltage
If the

ited to the induction

armature disc and the check

later

forms of scries and compensating commutator motors
using alternating current. Next follows a chapter on motor
suspensions which is very brief and is confined to suspensions
of considerably older date than is now considered present prac-

the disc

Then follows a short discussion on methods of gearing,
which is succeeded by a more extensive discussion on systems
of motor control, both alternating and direct-current, after
which many diagrams of controller construction arc discussed.

age voltage

momentarily to no volts. This occurs when the .iver
The positive, or upis approximately 80 volts
top 01
per, electrode is free and has 's-in. play between the
it
which
through
box
iron
slot
on
the
the
of
and
the
top
w
in.c
its
The armature and lower electrode drop back at
moves.

tice.

is

turned to the

rises

left,

nut.

and

if
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least 3/16 in. instantly before retarded

by the dash

pot,

when

they descend slowly with the dash pot. The spring which is
fastened to the lever of the lower clutch has enough tension
to keep the toe of the clutch

engaged with the electrode holder rod, but does not prevent the body of the clutch from resting on the lower guide plate.
In trimming, the outer globe is unlatched and ihe tripping
rod pushed up until the clutch in the lamp is disengaged.

XLIX. No.

Vol.

abnormally high, for the reason that the company
the

entire

outfit

so

as

use a

to

new

9.

changed

type of electrode, the

old electrode having a rocker arrangement.
This change
brought the yearly cost of repairs and renewals up to about
With the equipment in the Harrisburg stai^.oo per lamp.

The old electrode is then readily removed and replaced, care
being exercised to have it align with the center of the positive
electrode.

If the electrodes

are not in line the arc will play

from one side of the upper electrode and give poor operation.
The lower electrode mechanism is then thrust up until the
electrodes come in contact and drops freely when the hand
is removed.
It is necessary at every trimming to clean the
center tube

with

a

small

brush,

as

otherwise

the

reddish-

brown fumes accumulate and clog the tube and settle on the
inside of the globe, making it opaque. The negative electrode is H in. in diameter and is 8 in. long. The upper electrode

When

reversible with an approximate life of 40,000 hours.
the lamp is started, the current passes through the

starting

magnets and carbon contacts of the cut-out, thence

is

through

the

starting

resistance

to

the

line.

The

starting

magnets become energized. lifting the lower electrode until
it comes in contact with the upper eiectrodi?,
when the current
flows through the electrode circuit in which is the
series
magnet. This magnet becomes energized, separating the carbon contacts and cutting into circuit the shunt magnet.
The
weakening of the starting magnets allows the lower electrode
mechanism to fall until supported by the clutch. The lamp
burns

in

'^^^

this position until the

lower electrode has been consumed ^o that the increased arc voltage will cause the shunt

FIG. 3.

— DIAGRAM

OF CONNECTIONS.

found that unless the machine is turned on with
to flash so as to throw a sort of shock on
the line, all the lamps will not start.
This is due to minute
particles of magnetite getting between the electrodes and
acting as sort of insulators.
By causing the lamp to flicker

tion

is

it

made

a jerk or

a

number of times

the arc

is

finally struck.

Since the lamps are trimmed only every 150 hours or every
10 or 12 days, the accumulation of reddish-brown dust at the

end of that time, while

much

to clean

from the globes

this

aampcned with
it

is

slight,

is

still

The company has found

light.

coal

sufficient

to

absorb

that the quickest

way

by the use of cheese cloth
The company has also tound that

oil.

is

necessary to use care in centering the electrode in the

much unsatisfactory operation was traced
The lamps are quite heavy, weighing about
The reading
50 pounds each, and are hung rather low.
chimney as
to

at

first

cause.

this

as compared with open or enclosed arc lamps, is
mcrcased one-third. The cost of maintenance is not so great,
and with the 761 lamps connected in circuit, onlv one man
is required to trim all the lamps.
It is the opinion of Mr.
Kiiitcr, the manager of the Harrisburg Light. Heat & Power
Company, that the lamp is as far ahead of the enclosed arc
lamp as lli.it lamp is .ilie.id <•! the old I'"xcelsior arc lamp.
distance,

Leakage Indicator.

Electric
The

electric

leakage

shown

indicator

in

the

accompanying

been brought out in England. When
continuously in circuit, and indicates, whether the

illustration has recently

fixed

it

is

load

is

on or

upon the actual
PIO.

I.— MACNKTITB ARC

I.AMI'.

FKi.

2.— Vllfw UK MIC HANISM

feedinx magnet to close the carbon rontncts.
The starting
magnets arc .igain cncri{izrd, raisinK the lower electrode until

both

electrodes

From

are ag;iin

in

contact.

by the llarrisburg Light, Heat
ti Power Gjmpany, the cost of mainlaining the electrodes is
?l.6o per lamp per year.
The repairs and renrwals were
careful

records kept

to

leakage

is

leakage

a

not,

earth connection

used,

circuit

in

it

which

indicators using an

eonunon

immediately

it

occurs.

As no

indicates only the leakage occurring
it

is

earth

fixc<l,

in

contradistinction

connection, which

show

whole system of supply and consumption. Two separate windings each carry a current and in
conjunction with this coil is a magnetic needle fitted with a
pointer which will, when current traverses both of the windings, take up a position depending mainly upon the difference
between the two currents passing.
H the latter arc exactly
The
equal, then the pointer takes a median or zero position.
the leakage

to the

March

2,
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wires are twisted to render the mean distances of the turns and
twists of the wires practically equal so that the deflection shall

sturdy design.

vary with the difference of the currents in the two wires. By
very simple means this principle is utilized in the new indicator

be furnished either series or compound.
specially wound for high or low speeds.

for the

efficient

indicating of a small

automatically

leakage,

wound

are regularly

sizes of

frames are

listed,

for 115, 230 and 500 volts

frame and the poles are cast

in

both of which
and can also

The motors can be
The yoke or magnet
one piece of steel. The latter

checking and obviating leakage from a conductor, actuating an
alarm bell, a cut-out, etc.

are provided with laminated shoes, and the feet are cast with

Apart from the usefulness and convenience of an instrument
of this type when fixed in the house, where it prevents waste of
current, destruction of gas and water pipes by electrolysis with
subsequent damages and risks and fires due to electric causes,

support.

The

are

field coils

by the laminated pole shoes.
tlie yoke and the leads are of heavy rubber-covered cable placed
to avoid danger of breaking. The armature construction follows
best practice, and the windings are impregnated with a moisture

and oil-proof compound. They are retained in the slots by
wedges, no band wires being used. The steel shaft is ground

]-^

/

means of
form-wound and are held in place
They are covered by the form of

the yoke, thereby obtaining a very rigid and secure

(^
FIGS.

it

I

AND

2.

—DIAGRAMS

OF

LEAKAGE INDICATOR.

also gives the central station ready

amount of leakage occurring upon

means

to

determine the

the consumer's installation,

the meter reader simply noting the reading of the indicator at
his usual visits and reporting the same, which is certainly
quicker and simpler than the usual "insulation test" with its

interruption of service, etc.

when

With

the

new

indicator

a fault

indicated can be easily located by turning on the current

and drawing and replacing the branch fuses one by one

to size

the fault disappears.

The

measured directly on the scale in milliamperes,
and at a point on the dial a distinct mark indicates that the inThe consumer hitherto had no
stallation requires attention.
means of knowing, without skilled assistance, whether leakage
With a gas consumer it is different, the odor
v.-as occurring.
leakage

is

FIG.

bringing the

3.

— LEAKAGE

a very

and

is

DIRECT-CURRENT MOTOR.

provided with a key for securing the pulley or

holding the

pullej',

commutator

is

fault

year to payments in the aggregate
more than the cost of an instrument.
The instrument described is made by the Electric Safety
in a

Appliances Company, Eldon Street, Finsbury, London.

of

as

the

is

often

found

in

from the winding are soldered

leads

ill

2.

the ends of the

tape

—CONSTITUENT

PARTS OF MOTOR.

segments and are protected by a covering of

The brush holders are

of the swinging arm type mounted on
and are designed to permit the tension of the brush
springs to be readily adjusted. Carbon brushes are used. The
bearings are made of bronze and are provided with lubricating
rings rumiing in large oil wells. Drains are formed in the outer
studs,

the housings to prevent oil

flowing to the inside of

The
The Rossmasslcr-Bonir.e Electric Company, of Philadelphia,
Pa., has brought out a new line of small direct-current motors
ranging in size from ^ to J4 hp for operating the many classes
to Fig.

I

will

show

that the

The bearing

housings,

which carry the brush rigging and oil wells, arc centered in
the field by a turned recess and bolted thereto by cap screws.

Direct-Current Motors.

best adapted.

The

and cord.

fices of

is

The

directly into slots milled

the machine, should the wells be too full.

of machines to which electric drive

small motors.

bolted-through construction similar in

design to that found on the largest types of generators.

FIG.

common

on unchecked amounts

— SMALL

pinion, a construction superior to that of using a flat spot for

INDICATOR.

immediately under notice.
In England it
occurrence to find a leakage equivalent to the
current required to light an ordinary 8-cp lamp, which going

is

FIG. I.

until

Reference

motors arc neat, compact and of

latter are placed 90° apart, permitting the

when

housings to be
ceiling.

The

rotating parts arc said to be carefully balanced and the

mag-

rotated

netic circuit
r.oise

be

the machine

mounted on a wall or

so proportioned that the motors operate without

Overloads of 50 per cent, it is claimed, can
without noticeable sparking and temporary heavy

or vibration.

carried

is
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overloads produce no harmful effects. All parts are inspected
before assembling, and machines are given a full load and
overload running test before shipment.
Should a completely
enclosed motor be desired, plate covers for the openings in the
housings may be secured. All parts are made to gauge.

ator the controller

mechanism

9.

They

for opera-

from the floor by means of pendant ropes or chains. Many
crane users have decided that a 15 or 20-ton crane requiring a
25 or 30-hp motor on the hoist and bridge motions may be
tion

idle half his time.

is

to be installed

Morgan & Wright Co. A thorough study
of electric signs was made by a special committee of the Morgan & Wright Co. The committee visited several cities in which
at

arranged for under lever operation.

are also provided with a spring return

end of the

either

of the largest electric signs in the world

is

XLIX, No.

operated from the floor by any of the men in the shop, thus
sa^nng the wages of a crane operator, who would probably be

Large Electric Sign.
One

Vol.

Detroit by the

It is

a very simple matter to put cut-outs at

trolley travel

to prevent accident.

The

and

at either

end of the runway

present controller meets this

for motors up to 50 hp arranged for operation

demand

from the

floor

by means of ropes.

The

controller

is

a self-contained unit, the resistance being

:"l'bnk,12''wide.
Mipp^jrtctl by 2".\ 4"Beain

dSO:^'

™
M

Elevation of Electric Sign.
were installed some of the largest and best electric signs, and
after carefully making up their minds as to the kind of sign
they wanted, they requested the various sign companies to each

make a

6-ft.

and to

install

letter
it

R

very best method of construction,

in the

on the roof of

their

new

building facing the

After the officials had made an examination
of the details of construction the letters were all illuminated
and viewed from different angles by the committee at night
Detroit

River.

placed in the frame, making

it

necessary to run only four wires

between the controller and the motor. Reversal is accomplished
by the use of a single lever, no separate rever.se switch being
All parts are made to jig and are interchangeable.
required.
The contact face is of heavy slate free from metallic veins. The
contact segments are of copper, which are screwed to brass lugs

The
find out which letter had the greatest angle effect.
same kind of test was made in daylight to find the best day efto

fect.

to be installed on two
extend from the extreme
sides of the building and bridge over a span of 36 ft., a distance
altogether of 140 ft. The height was to be 30 ft., and the sign
was to be installed on an angle iron frame of sufficient size

Specifications stated that the sign

buildings

facing Detroit River

and strength to support the
of this location.

galvanized iron.

;

was

to

letters

and

resist the

wind pressure

The letters were to be made of No. 22 gauge
The committee selected a letter made in the

concave groove method of construction with a face of one and
one half inches for daylight effect. This letter was made by
the A. & W. Electric Sign Co., of Geveland, and is known
The company has made a spef. Its A. & W. groove letter.
cialty of this style

of construction for years.
long and .30
ft

The

sign, as per

and will
extend from the roof of one building across a span of 36 ft.
The name Morgan & Wright
to the roof of a second building
will form the top line in letters 10 ft. high, and Detroit Rubber
Works, the second line, in letters 6 ft, high. The face of the
Idler* will he Kold-lrafed for day effcrl and the side"! painted
green which will make an excellent combin.ntifm for a day sign.
The ^iitn will require about i.4"'> lamps aTuI will be installed
sketch herewith, will be 140

ready for lighting about April

New

i,

ft.

high,

1907.

Line of Controllers.

FIC.

I.— CONTKOM.KR Willi WIKl

KISISTANCI,

which all wiring connections arc made, Hy this construction
any of the ronlacl scRiiirnts can be rcmove<l and replaced witlito

rhe Electric Controller & Supply Company, of Geveland,
Ohio, is ph-icing upon the market a new line of controllers built
to meet the requirement* of general cr,inc service where the
not severe enough to demand the use of the
Dinkey ventilated controller. The smaller sires art built with
When
coil reii!»tance and the larger with cist grid resistance.
'•ondilion* are

It

ii

dfsired to pl.ice controllers alx>ve or in the rear of the oper-

oiil

disturbing the wiring connections.

The

contact

arm

is

of

and carries the fingers and fiiiRer holders, the
insulation of which is of heavy pressed viiiiabeston bushings.
iron

Soft

cast

The

contact fingers arc of dropjx'd fortje copper of great hardmay be removed and replaced without removing the

ness and

contact arm.
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A

powerful and effective blow-out is provided in all sizes of
The frame for the smaller controllers consists
of a main casting in one piece provided with a cover, the removal of which affords easy access to all resistance connections.

these controllers.

The

case enclosing this frame is of perforated steel, thus allowing ample ventilation. The frame of the larger controllers consists of a bottom casting which supports the resistance, and a
top casting which supports the contact slate and arm. The top
and bottom castings are connected by means of four steel corner

posts around which a casing of perforated steel is provided for
ventilation and protection to the resistance. The top casting of the
latter controllers supports the contact slate,

covered and protected by a sheet

steel

which

casing

;

it

is

outer nut

is

475

tightened,

the clutch action

of the pivoted nut

through which the bolt is screwed holds the bolt. The toggle
head is balanced so as to fall into or out of position by a
half-turn of the bolt after it has been placed in the wall. This

makes

it

possible to take the toggle out,

if

desired.

end of the bolt has its thread upset to prevent
screwing out of the pivoted nut.

The Omega

toggle, F'ig.

adapted to the use of

3,

The

inner

entirely un-

claimed to be the only togKle
screws.
It is intended

common wood

Two

only for light duty.

is

it

springs are riveted in each end of

completely

protects the

••«
FIGS.

the head

and meet

2

I,

AND

3.

—TOGGLE

over the hole through which
the screw passes. The abutting ends of these springs are punched
out in a half circle to fit either a No. 10 or the No. 12 screw,
as ordered.
As soon as the screw begins to tighten up, the
springs clamp it and prevent it from being pulled out.
The
string shown is merely to hold the head inside the wall while
the screw is being entered.
The string is afterwards cut off
in the center

Electric Switches for

When

a

company announces

that it has listed over 45,000
claim of making the most complete line
fairly well substantiated; and this announcement

separate switches,
of switches

All Classes of Service.

is

its

niade by the Trumbull

Electric Manufacturing Company,
Every possible combination is made by
this company including front and back connected, quick-break,
double-break, quick-break and double-break, fused and unfused,
plain and polished, direct-current and alternating-current for
no, 250, 440 and 600 volts, ranging from 15 to 2,500 amperes
and covering both the "Type A" switch shown herewith and
"Type C" switch.
The company states that there is no type of switch that it
cannot supply. Its special department is said to be well equipis

of Plainville, Conn.

FIG. 2.

—CONTROLLER WITH GRID RESISTANCE.

operator from coming

in contact with any live parts of the
and also protects the working parts of the controller
from dust and dirt. Easy operation is secured by a lever, which
is keyed to the arm shaft at the back of the top casting, which

controller,

gives a short

movement

of about 10

both starting and reversing.

shown

The

in.

in either direction for

resistance for the controller

is built of cast grids in a single bank, which
i
removed as a unit without disturbing the other
parts or moving the controller. The resistance for the controller
illustrated in Fig. 2 is made of two banks supported on bars
attached to the frame, and may be removed in separate units

may

in

Fig.

easily be

ped to turn out work rapidly, since the company carries in stock,
it is claimed, more knife switch material than any other company in the country. For this reason there is no delay due to
lack of stock.

The design and workmanship of the switches made by this
company are first-class throughout, if careful conforming in all
points of detail

to the requirements of the

Underwriters and

-without disturbing the other parts.

The Alpha and Omega Toggle.
A couple of designs of toggle bolts which are coming into
very extensive use by electrical contractors for screwing fixtures to walls and ceilings or for any of the uses to which a
tiiggle bolt can be put, are made by the Alpha and Omega
Toggle Company, of 269 Dearborn Street, Chicago. Mr. A.
L. Ellis, manager of the company, claims to be able to show
some of the largest toggle orders ever placed. The Alpha
Its action will be
toggle, Figs. I and 2, is made for bolts.
apparent from Fig. i, which shows the toggle as it appears
.ifter it lias been inserted and the bolt is ready to be tightened, and Fig. 2, which shows the toggle while being inserted
The advantages claimed for this
in the hole in the wall.
toggle arc that the bolt can be screwed in with the fingers to
.iny desired point and th'-n capped with a neat finished nut
of any of the three designs shown instead of cutting off the
part of the bolt, as in common toggle bolts, as soon as the

SWITCH.
their

approval,

means

a

first-grade

switch.

The

"Type

A"

switch according to a recent test made by the Electrical Testing
Laboratories showed a rise of temperature from 25 to 50 per
cent below that allowed by the Code. Special attention is given

during assembling to the points of contact, and each switch
is carefully inspected
for this purpose alone.
This, with the
ample material used, is said to account for the excellent carrying capacity of the switches.

ELECTRICAL WORLD.

476

Improved Pop

Third-Rail Brackets.
The Beaver Dam Malleable Iron Company,
makes

Wis., which

of Beaver

Dam,

a specialty of malleable castings for electric

railways, manufactures the

form of

.

third-rail

bracket

shown

Vol.

XLIX, No.

9.

Safety Valve.

The Lunkenheiraer Company,

of Cincinnati, Ohio, has lately

pop safety valve, and as now constructed the
valve is made of the very highest grade of bronze composition,
is well finished in every respect, and has large springs, insuring
great durability. It is very simple in construction, and is warredesigned

its

The

ranted to be reliable, accurate and positive in operation.
valve has
pressure,

full relieving capacity,

and admits of being

The valve

is

very sensitive to excessive

finely adjusted.

provided with lock-key attachment, to guard
against being tampered with, and adjustments of pop lid
and pressure can be made from the outside of the valve without taking it apart. The springs rest between ball and socket
plates, which equally divide the pressure on the disc, and are
also encased, hence the valve cannot be affected by back pressure.
The valve has bevel seats, at an angle of 45 degrees
is

is provided with suitable levers by means of
which the discs can be raised from their seats and is allowed
the very highest rating; i. e., one square inch of valve area

to the vertical axis,

THIRD-R.^IL BRACKET.

which has been adopted for use on a number of lines.
The same company makes a number of dififercnt kind of thirdrail brackets, but that shown is the one that is most commonly

I.erewith,

5

used.

Fittings for
The accompanying

cut

Conduit Work.

illustrates

a

new short

"ell"

fitting

which allows very short bends to be placed in
a conduit system. It is fitted with a weatherproof screw cap
opening, through which the wires can be easily passed around
It is neat in appearance and is made in all
the sharp angle.
for conduit,

POP SAFETY VALVE.
to

every

three

square

feet

grate

of

U

surface

of

boilers.

To

removed, then the bonnet C.
after which the load on the spring is relieved by unscrewing
the regulating .screw L. The regulating ring screw /, is then
removed, and the bell A unscrewed. To set the valve for a
lake the valve apart, the lever

pressure,

higher

is

it

L down, and

is

only necessary to turn the

lower pressure, to
The pop or action of the escaping steam is
ring //, in the base of the valve, which is
without faking the valve apart, and it is held

screws

when

set

by the rennlalMii.; rinn screw,

/,

regulating

turn it up.
regulated by the

for a

easily

accessible,

securely in place

shiiwn

oil

Ihe

liand

II

li

side of the bell.

CONUUIT FITIING.
being extensively used on interior conunderground work, and wht-rcver a short
bend i* needed lo make a iieal conduit job. These fittings
arc galv.inizrd throu({houl and arc treated inside with a heavy

ttandard

tizca.

It

is

duit service, also in

coat

of

mount

iniulaling

cd to the trade by
24lh St

enamel.

,

J.

C.

Philadelphia, Pa.

made by

They are

Klcctric Mfg. Co., Philadelphia,

Vogel,

I'a.,

griirr.nl

and arc

sales

tlie

I'air-

(lislribul'

agent, 714

N.

If the valve pops suddenly and does not relieve the [ircssure
enough, the ring // is turned up which covers the drill holes and
causes the disc to remain longer ofl its seat. If the valve pops
loo much, opening and closing gradually, then the ring H is

liirned

down.

llir desired adjustment
by means of the screw /.

Wlirii

There are

many

a great

enhriinrr Coinpany
increasing, anri

ever installed.

cl.iitns

that

is

oblaimd, the ring

is

secured

of these valves in use, and the
tli.il

the di'niaiul lor

llieni

is

Lunk-

sle.idily

they are giving perfect satisfaction wher-
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Industrial
Commercial

and Commercial News
some of the leading consuming interests deem it inconsistent with conservative methods and strictly sound business principles to run short-handed for the next ninety days,
but that

Intelligence.

THE WEEK IN TRADE.—Reports of trade and industry
were generally favorable, better weather conditions and the
easing of the railroad blockades being largely instrumental in
Better reports come from the northwest, where
this direction.
the railroads are beginning to get back to normal conditions,
and on the north Pacific Coast, where the car congestion is
There
less acute, and preparations for Spring trade are noted.
is also a better tone to advices from the South Atlantic States.
A very large acreage of cotton seems certain the coming
Spring.
There were fewer business failures during the week,
the number as reported by Bradstrect's being 177 against 204
in the week previous, and 186 in the corresponding week of
Building as a whole does not show signs of equallast year.
ling the record volume of 1906. The recent announcements by
leading railroads of the curtailment or postponement of extensive improvements, owing to high cost of labor and materials or to the high rates demanded on new issues of securities,
exert some influence upon sentiment as regards future commitments in materials likely to be used in railway extension.
Collections are still irregular but tend to slowness, as retail
trade in Winter goods is about over and Spring business has
hardly commenced. In iron and steel activity- continues. Consumers of steel-making iron appear indisposed to come into
Steel is in
the market until further concessions are made.
better supply,

and finished

lines

make

477

excellent reports.

New

orders for steel rails make up a comparatively large tonnage,
considering the heavy volume heretofore placed, sales for tho
week aggregating about 40,000 tons. Much more export business is proffered in this market than most manufacturers are
able to book under conditions as to deliveries through the
Summer. In structural steel the inflow of important specifications assures all the business that the associated and independent mills can turn out during this year. Prices in all lines
From the distributor's
of steel products remain unchanged.
The
point of view, prices have reached high-tide conditions.
copper market was strong for prompt shipments. As the larger
copper consumers in this country survey conditions, the position of the meta! is steadily consolidating under imperative,
progressive and steady demands. Demands for No. 12 copper
wire, largely used in telephone cable work, are so enormous
as to put the wire mills farther behind in shipments than ever
It is stated incidentally that the amount of copper
before.
consumed by the electrical engineering trades in this country
In
is about 40 per cent of the country's entire consumption.
Germany half the consumption of copper is by the electrical
Prices for large tonnage of electrolytic
engineering trades.
are at 25 a 2S'/2C.. the majority of sales by producers being at
2S'4c. for May and June. Lake is quoted at 25!/^c. a 2sHc. with
little to be had for any delivery, because most of the consumers
are eagerly waiting for the opening of the producers' books
for June.
SITUATION IN COPPER.— The National Conduit
& Cable Company in its "Copper Gossip" bulletin of February
"The situation as regards the copper market shows
2C says
a tendency to continued firnmess, and there is no semblance
at this writing of an immediate change in the character of
There has been very little fluctuation in local
the market.
quotations for a considerable time, and new business for several

THE

:

and at the same time jump into the market and load themselves
up with copper at present prices, for which they cannot obtain
delivery before the months of May, June and July. What the
level-headed manufacturer specially wants is copper now
wherewith he can fill his orders in February, March and April,
and when April comes round he will be fully prepared to
negotiate for his May, June and July copper on the market
Consumers of copper are in the position
basis then current.
where they want to be reassured to a tolerably definite extent
that everything possible will be done to prevent a scantiness
This is necessary for the
in the supplies of raw material.
promotion of good and satisfactory business conditions. The
piesent remarkable success of the entire copper mining industry is owing to the enormous demand for the product of
the companies furnishing the metal, and every consumer is
contributing his quota to the marvelous prosperity of the copWe disclaim most postively any disposition
per companies.
whatsoever to make any rash or unmerited criticism on the
methods of producing interests or to dictate what their policy
should be, but we do believe the importance and magnitude of
the establishments melting down copper in this country is such
that they may rightly claim every reasonable consideration from
those who have it in their power to adjust matters to prevailing conditions, so that the least possible hardship or injury

done to the great and influential body of manufacturers
dependent upon copper for from 75 to 90 per cent, of their

will be

raw material."

POWER PLANT FOR ROANOKE.— The
&

Company

Roanoke. Va.,

about to erect and equip a
power plant to cost $250,000 on a site just purchased from the
Norfolk & Western Railway Company. The general manager,
Mr. J. W. Hancock, states that the plant will comprise three
turbo-generator units, one of 1,500 kw capacity and two of 500
kw each. There will also be five boilers of 400 hp capacity

Railway

each.

The

Electric

is

building will be 100 by 150

ft.

Mr. Hancock says:

"This expenditure of S225.000 for a new power station

is

only

Roanoke Railway & Electric
Company has contracted to spend this year. At the semiannual meeting of the board of directors last December it was
voted to appropriate $108,000 for improvements to be made this
year. So there is a total of $333,000. We have already bought
four new street cars. Brill cars of the newest design, two of
which are for use on the Salem line and we have ordered new
rail for the extension of our double track work at Jefferson
Street and Saiem Avenue, and for laying new tracks on other
These and other improveparts of the street railway system.

a part of the

total

amount

the

:

ments are to be paid for out of that appropriation of $108,000.
Ultimately we shall have a generating plant, an electric railway
s\stem and an electric lighting service that will be hard to
beat in any city of the size nf Roanoke in the United States.
The officers and directors of this company believe in the future
of this town and appreciate the opportunities it offers, and
therefore they are willing to invest their money here to give
the people of this city the best possible service in electric
traction,

NEW

electric

light

and

electric

power."

ELECTRIC AUTO.— An. electric

surrey, with a reclining chair in place of the customary rear seat, has just been
constructed for Gen. William J. Palmer, who is now living in

weeks did not figure up to the heavy transactions we were
accustomed to hear of a few months ago. A fresh buying
movement was started recently, however, which resulted in
producers disposmg of large quantities of copper for future
deliveries.
Latest sales include deliveries up to May and June.
The market for distant futures now quotes 2$% to 25^ for
clcctolytic wire bars, with I^kc as high as 26c. for the best
brands. If wc arc able to rightly gauge conditions, consumers

Colorado Springs, where he lias been recovering from a serious accident last summer, when he was thrown from his horse,
Always fond of open-air exercises.
severely injuring his neck.
Gen. Palmer has been anxio\is to obtain an easy riding carriage, in which he would be free from all vibration and jar.
An electric vehicle was suggested, and a Pope-Waverlcy surrey especially constructed for case and convenience in riding
has just been ordered from the A. G. Southworlh Company,

of copper, to an extent more or less annoying, are compelled
to operate their plants under disadvantages because of the inability to procure copper up to the level of their requirements
during the next two or three months. There is no question

of 1.733 Broadway, the New York agent'; for the Pope c.irs. The
car will have an extension leather top, and a large reclining
There is no reason why such
chair will be fitted in the rear.
a vehicle should not be generally available for invalids.

;
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WIRELESS FOR WRECKING CO.— It is stated that Mr.
John Arbuckle, the sugar manufacturer and coffee importer of

XLIX. Xo.

VuL.

Pittsheld Electric St. Ry. Co., Pittsfield, Mass.
Works, Cincinnati, O.

;

Cincinnati

9.

Wa-

ter

BrookljTi, who has fitted up a fleet of powerful ocean-going
tugs and barges and equipped them with all the appliances for
saving lives imperiled on wrecking vessels, has found it necessary to appeal to Congress for aid in carrying out his scheme.

SUBMARINE SIGNALS.— It

is

stated

from Boston that

orders for the installation of the Submarine Signal Company's
system from the shipping interests of both this country and of
Europe are coming
at a rate. which promises a record year.
The company has recently received an order from the British
Admiralty for the equipment of King Edward's private yacht
Victoria and Albert.
The rental which the company receives
ranges from $75 to $800 per annum, which rates prevail
throughout the foreign countries, as well as in the United
-\pparatus is sold outright to governments for equipStates,
ping naval vessels, on a basis of ten years' rental. It is generally understood that the insurance companies will, in a few
months, consider an advance in insurance rates, and when this
advance comes, it is thought probable that vessels equipped
with the submarine signal will be made a preferred class.

m

When

Mr. Arbuckle first announced that his life-saving tugs
were ready to go into commission he sought to come to an
understanding with the Life-saving Service whereby his vessels should be notified by wireless telegraph whenever a disabled or wrecked ship was sighted along the coast. Although
his plan had been fully approved by President Roosevelt, Mr.
Arbuckle says he has not found the Life-saving Seri'ice willing
to co-operate with him.
The tugs and barges of the John
.Arbuckle Life-Saving Company, which are to be stationed off
the Sandy Hook Lightship, are built to weather the hardest
kind of a blow and the roughest seas. They will be able to
go out to stranded vessels when it would be impossible to
launch the lifeboats of the regular Life-saving Service. These
vessels are also being fitted with electric searchlights
and
Mr. Arbuckle has now circularized every representative and

WESTINGHOUSE ENLARGEMENT.— The
Electric

&

Manufacturing Co. has broken ground

Westinghouse
East Pitts-

at

;

senator in favor of a

compelling wireless notification to

bill

the fleet

;

FLAMING ARCS AT NEW YORK POST OFFICE.—
The

six Excello flaming arcs recently erected at the north
mailing platform of the U. S. Post OflSce, Park Row, have
attracted considerable attention, being an installation very
demonstrative of the great luminosity and efficiency of these
tamps.
It was found that the former illuminants, consisting
of an aggregate of ten ordinary enclosed arcs, and some eightytwo incandescent clusters were insufficient for the handling
of the enormous mailing business transacted there.
To get
three times the light with a reduction of load at the same
time was the problem the Post Office authorities were confronted with.
The merits of the Excello flaming arcs were
carefully gone into and as a result an installation of six 10
ampere lamps was decided upon. The partial tests proved that
these fix lamps not only gave all the light requisite, but that
the current consumption of the platform illuminants was reduced fully 60 per cent. It is stated that not only the officials
of the United States Treasury engineering department, but the
platform operators, are very much pleased with the results.
The lamps used in this installation were installed by the Excello Arc Lamp Co., 24 East 21st St., New York.

WIRE PLANT FIRE.— A

dispatch from Rome, N. Y..
states that a fire originating in the boiler room has destroyed
the factory of the Wire & Telephone Company of America,
the damage being estimated at $200,000.
The fire will in no
way interfere with their taking care of the requirements of
their trade as heretofore.
Owing to their rcsourccfulnecs
and quick action, every provision has been made to make deliveries and to accept new business on all of their products.
The fire, which destroyed only ihe wire-drawing plant, was no

sooner under control than arrangements were being made by
thtm for the drawing of their wire by other mills. Their
rtpresentalivcs were instructed to accept orders and assure
customers of deliveries as though there had been no fire. The
buildings in which they manufacture magnet wire, rubber covered wire and telephone products, were not damaged in the
least, and operations have been resumed.
The Wire & Telephone Company of America has already made contracts for
Ihe erection of a new wire-drawing plant, which will be pushed
to the earliest possible completion, and will have a greatly increased capacity.

WIIITF". STAR OIL FILTFRS— Sales of White Star Oil
by the Pittsburg Gauge & Supply Co., Pittsburg, have
been made recently to the folUiwing concerns
Eleanora
Mines, R. «f P C. & 1 Co., FIcanora. Pa.; Donohoke Coke
Co., Greensburg, Pa.; Wm. II. McCarthy, Pittsburg. Pa.; Pittsburg Steel Construction Co. Economy, Pa.; Prnn. R. R., Pittsburg Shops, Pittsburg, Pa
Trumbull F.lectrir Mfg. Co., Plainville. Conn.
Powell, Clouds & Co., Philadelphia, Pa.
Pratt &
Whitney Co., Hartford, Conn.; Pittsburg Steel Co., Monessen.
Pa John A. Koebling Sons Co.. Kinkara, N J.; Bryan Marsh
Electric Co.. Central Falls. R. I. Ixiuisville Lighting Co., I-ouisVille, Ky.
Auburn * Alton Coal Co.. Auburn, III.; I-iurel Mfg.
Co., Laurel,
Va. American Steel & Wire Co.. Chicago, 111
Carterville ft Big Muddy Coal Co., Cartcrvillc, III.; Russell
Coal Mining Co., Clymcr. Pa. Milburn Wagon Co., Toledo, O.

filters

:

;

;

;

:

;

;

W

;

;

;

burgh for the foundation of a new factory building as an addition to the electric works which is to cost about $500,000,
The building will be eight stories high and a fireproof structure
its dimensions will be 400
of brick and steel
construction
by 70 feet. Six acres of floor space will be added to the floor
area of the shops, which already amounts to more than 40
acres.
The present capacity of the East Pittsburgh works
reached an output during last year of apparatus approximating
value $40,000,000, with 17.500 employes, but with the addinew structure it is expected that 20,000 will be
employed by the electric company, which will bring the number of Westinghouse employes in the Turtle Creek Valley
alone up to about 35,000.
in

tion of this

THE SARCO FUEL SAVING & ENGINEERING COMPANY has absorbed the business heretofore carried on by
John A. Caldwell

at 45

Broadway,

New

York,

in fuel

saving de-

The Sarco Comvices, including the "Ados" CO: recorder.
pany has just been incorporated with a capital of $100,000 to
American interests of Sanders, Rehders & Co.,
economy specialists of London and Manchester, and

take over the
Ltd.,

to

fuel

manufacture on

this

side their various lines.

Mr. Sanders,

the president of the new company,
Offices have been
the general manager.
West Street Building and workshops and

the chairman of this firm,

is

and Mr. Caldwell is
engaged in the new
temporary offices at 81 Washington Street,

New

York.

A TOKIO SUBWAY.—The

Belgian legation in Tokio reports particulars of a scheme to construct an underground
railway.
The distance is about 12 miles, and the cost is estimated as low as $625,000 a mile. A company is to be formed
with a capital of $7,500,000. It is expected that a uniform fare
The
of 2^ cents will produce a dividend of 8J^ per cent.
Commercial adds that as soon as the scheme became known
other towns in Japan desired that plans for similar undertakings should be prepared for them.
The Electric Tramway
Company of Tokio has asked for sanction to extend its system by the construction of an addition of 60 miles.

PLANT

FOR AVOCA, PA.— To provide for the rapidly increasing demand for electricity for power and light in the territory served by the Standard Electric Light, Heat & Power
Company, of Avoca, Pa., the plant will be increased by the
addition of a 300-kw engine type alternator, 2,200 volts, 60
cycles, two-phase, with engine, switchboard, exciter and other
accessories.
This improvouicnt and extension is in line with
the policy that has marked the rapid growth of this aggressive
and successful system
Mr Frank llow.ird is the superintendent and man.iger
MINING

EQtlll'Ml':N I.— The Hlack Butte Consolidated Co.
on a large scale.
The old shaft, which was sunk to a depth of 140 feet on the

i-i

to develop its Oiamondfield, Ncv.. property

north side of the Butte, has been enlarged to a three-compartment afTair and is now down to a depth of 160 feet. The
uiine is to be equipped with the latest, up-to-date machinery.
A 7s-horse-power electric hoisting plant, an eight-drill air
compressor, electric pumps, and. a complete outfit has been
ordered.
The old shaft will be simk down to a depth of
500

feet.

CARS FOR INTF.RnOROUGII.-Thr

lulrrborough R.ipid
Transit Co. has ordered 200 cars for the Manhattan Elevated
Railroad and .Vi for the subway. The subway c.irs are to be all
slrrl

and

fireproof.

:

.
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AUSTRALIAN TARIFFS.—A

recent consular report states

that the duty on electrical machinery imposed by the commonwealth of Australia is I2j^ per cent ad valorem, the same as

The
the duty on engines, gas and water turbines and pumps.
duty imposed by New Zealand on electrical machinery is 10 per
cent ad valorem, and 20 per cent on steam, gas and oil engines.
In both cases there is a preferential rate in favor of Great
Britain.

GAS ENGINE FACTORY.— It

is stated from Sharon, Pa.,
which H. C. Frick, of Pittsburg,
and George H. Boyd, president of the West Ingot Mold Foun-

that a large gas engine plant, in

dry,

are

has

made
be

in

It

will

No

employ 400 men.

The company

Sharon.

and

application for a state charter

$250,000.
will

be built

will

interested,

capitalized at

is

engines under 100 hp

built.

pany's earnings to gross business in the current fiscal year is
expected to be much greater than in the preceding year. Earnings will probably be in the neighborhood of $13,000,000, as compared with earnings of about $10,800,000 in the fiscal year ended
January 31 last. Since the first of the year the new business
received has been in excess of the corresponding period of the
last year.
Many old contracts have been worked off, and the
company will receive a wider margin of profit as a result. It
is understood that the General Electric Co. will not be in the
market as a purchaser of copper at prevailing prices for several
months, due to the fact that it accumulated supplies when copper was selling below 18 cents. The General Electric Co. has,
However, a repin fact, purchased no copper above 18 cents.
resentative of the company is of the opinion that there will be

no reaction in copper prices this year, due to the heavy increase
in consumption with no corresponding increase in production.

The General

Financial Intelligence.
THE WEEK

IN WALL STREET.— The stock market was
and drooping in its tendencies.
It was a broken
week owing to the holiday on Friday and the closing of the
exchange on Saturday. There were no particular adverse de-

irregular

velopments.
One of the notable happenings was the placing
of a large bond issue by the New Haven Railroad in the Paris
market, which was distinctly favorable.
On the other hand,
the unexpected announcement that the Pennsylvania Railroad
had just sold $60,000,000 more notes was for a time the basis
of adverse comment and sentiment.
The Gould stocks, which
had shown a rather steadier tendency at the end of the week
previous, were again subjected to some pressure, there being
vague unfavorable reports about the Wabash and other lines
of that system. On the whole, the market presented the appearance of having been subjected to a pressure of short
There was genselling rather than of any general liquidation.
eral dullness among the electrical securities and all closed the
week at lower quotations. Except for general efforts at liquiHation, there was not much feature to the outside security
While
market.
This was most apparent in mining issues.
some stocks closed a little higher, fully as many showed losses
compared with the previous week. There was a good deal of
Following are the closing
selling pressure in Chicago Subway.
quotations of Feb. 26:
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Electric Co. closed the last fiscal year w4th a sur-

If earnings this year are
plus estimated at nearly $17,500,000.
as large as expected, its surplus on January 31, 1908, will be
close to $25,000,000. The earnings of the General Electric Co. in
the current fiscal year, based on $13,000,000, would be equiva-

lent

about

to

19 per cent

on the outstanding capital of

$65,-

217.200."

PHILADELPHIA BELL.—The

Telephone

Bell

Company.

report for the year ended
December 31 last, which shows increases as follows Gross,
$1,066,916; net, after expenses, charges, etc., $390,112; diviThe income
dends, $342,352; profit and loss surplus, $47,759account compares as follows
Philadelphia, has issued

of

its

full

:

1906.

Gross
Expenses,

etc

Net
and

loss

surplus

1904.

$3,756,059
2,810,803

1,241,421

$1,278,562
899.068

$945,256
836,010

$427,254

$379,494

$109,246

3, 832, .639

$1,668,674

Dividends
Profit

1905.

$4,434,397
3. '55. 833

$5,501,313
charges,

This net item, after expenses, of $1,668,674, represents 7.29
During the
per cent earned on the $22,878,433 capital stock.
year the assets increased from $19,063,867 to $26,421,633, and
the surplus from $841,240 to $1,268,494. while the cash on
hand was reduced from $427,712 to $108,081. To meet the
rapidly increasing

demand

for service,

large additions to the

were made during the year. Twelve buildings, specially
designed and fitted for the purpose of the company, were
completed, nine of which were put into service. The remainplant

The investing three will be put into service early in 1907.
ment in real estate amounted at the close of the year to
In providing additional line plant at exchange cen$2,412,164.
ters underground construction was adopted as far as practicable.
No less that 771 miles of underground ducts were added to
the exchange systems in 1906, 390 miles being added in Philadelphia, and 381 miles in other parts of the territory. In conIn the
nection with this work 4,100 manholes were built
various underground exchange networks there were at the
end of the year 2,620 miles of underground duct and 13,400
manholes. There were added to the underground cable plant
1,821,500 feet of cables, bringing the total of such cables at
the end of the year to 5,875.000 feet. These underground cables
contained an aggregate of 242.600 miles of wire.

MASSACHUSETTS LIGHTING.— In

the annual report of
Massachusetts Lighting Companies, President Arthur E.
"Sales of the operating companies show an inChild says
crease in 1906 of 25 per cent in the gas and 9 per cent in the
During the year two of the subsidiary
electric departments.
companies reduced their rates to customers, but the resulting
volume of business in each case has more than offset the
lessened rates. The trustees have caused to be issued during
1906, 1.945 additional shares of stock with the proceeds whereof
they have purchased a majority of the capital stock of the
Leominster Gas Light Company and the Worcester County
Gas Company. At the close of the year your trustees held an
option to purchase a majority of the stock of the Northampton
Electric Lighting Company, and have since purchased under
the option nearly all the capital stock of the company. Over
90 per cent of the stock of the Light. Heat & Power Corporation has been purchased, and as a result the Massachusetts
the
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GENERAL ELECTRIC OUTPUT.— In
company's

financial

condition,

the

a

review

of

the

Wall Street Journal says:

estimated that the General Electric Co. in the current
do a gross business of upward of $70,000,000,
as compared with approximately $58,000,000 in the fiscal year
ended January 31 last. This year's business will establish another new high record unless something now unforeseen occurs
lo interrupt the company's prosperity.
The ratio of the com"It

is

fiscal

year, will

Lighting Companies will derive benefits incidental to owning
Operations show profits for
its own construction company.
dividends of 6^ per cent against which 5 per cent has been
The gross sales of gas. etc, were
paid during the year."
$134,443 and of electricity $129,341.

:

:
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TELEPHONE DEAL.—According

to

advices

Louis holders of the securities of the
United States Independent Telephone Company, of Rochester,
N. Y., have virtually decided to accept the proposition to buy in
the company's bonds and stock made by the New Jersey Title
Guaranty & Trust Company, understood to be acting for the
Bell Telephone interests. The statement that the St. Louisans
interested will accept the offer of $350 for the bonds and $5 a
share for the common stock, although they lose heavily by the
deal, is confirmed through several sources.
No formal agreement has been signed here as yet, but the brokers interested
say they have assurances that inside of the next few days practically all of the bondholders will sign acceptances of the offer
as individuals.
This will close the St. Louis end of the deal.
About 15 per cent of the company's securities are held in St.
Louis, the other 85 per cent being owned in the east, principally in Rochester.
The amount of bonds subscribed here was
approximately $1,850,000 out of a total issue of $13,500,000. The
common stock was given with the bonds as a bonus, four
shares of stock with each $1,000 bond. The bonds were sold
at par a little over a year ago, and the deal entails a loss to
the St. Louis contingent of over $1,000,000, or about two-thirds
of their investment.
The bonds were sold here almost exclusively to capitalists and wealthy business men who took them
in large blocks. There were a few small investors, but not many.
Among the St. Louis holders of the securities are Adolphus
Busch, the William F. Nolker heirs, William D. Orthwein, Walter Orthwein, Henry Nicolaus, Breckinridge Jones, August
Gehner and George M. Wright.
city the

St.

:

MEXICAN LIGHT & POWER.— The
Mexican Light

annual report of the
gross earnings of

& Power Company shows

$3,854,194; operating expenses, $1,476,609; net earnings, Mexican currency, $2,377,219; net earnings, gold, $1,188,609.
The
company, out of its net earnings of $1,188,609 gold, applied
$1 13.323 gold for the maintenance of its plants, and carried

the balance of $1,075,283 gold to profit and loss. The operating
expenses of $1,476,975, Mexican currency, include $s8i>504,
which was the cost of steam power during the year pending
the completion of the hydraulic plant.
The net earnings fell
$97,391 gold below the estimates for the year.
The general
balance sheet shows assets of $28,661,360.05, of which the chief
items are
Properties, franchises, concessions, $24,350,456.46,
and 60,000 Mexican Electric Light Company, $3,000,000. The
:

profit

and

loss

account shows the following items

Dividend from Mexican Electric Works
Dividend from the Mcxicin fllectric Lixht Co
_

Net earnings
perties

all

properties

XLIX, No.

g.

was in process of installation at four other exchanges. Addiwere also made last year to the equipments at 11 other

tions

The company reported a

offices.

vice,

a gain of

8.1

total of 40,712 stations in ser-

per cent.

THE CAR CONSOLIDATION.— Official
made

announcement

under date of Feb. 6, 1907, of
the changes in the Brill Car Company which were noted in
these pages last August.
J. G. Brill Company has sold and
transferred its property and business to the J. G. Brill Company, capital $10,000,000, of which one-half is preferred and
one-half common stock.
The new company has assumed all
of the obligations and contracts of J. G. Brill Company and
is

in a circular just issued

has become ow-ner of the entire capital stock of the American
Car Company in St. Louis, Mo., the G. C. Kuhlman Car Company, Cleveland, O., and the John Stephenson Company, Elizabeth, N. J.
The officers of the J. G. Brill Company are:
President, James Rawle vice-president, John A. Brill second
vice-president and general manager, Samuel M. Curwen treas;

;

;

Edward Brill secretary, M. Herman Brill assistant
treasurer, Edward P. Rawle
assistant secretary and manager
urer,

;

;

;

superintendent, R.
of sale department, Wm. H. Heulings, Jr.
B. Liddell
assistant superintendent, W. A. Downey; secretary
to the president, J. W. Rawle. There will be no present offer
of securities, but it is understood that they will be listed on
the Philadelphia exchange later.
The company is doing a
large and profitable business, chiefly in the electric and street
railway field.
;

;

ANNUAL—

NEBRASKA TELEPHONE
The Nebraska
Telephone Company has issued its annual report for the year
ended December 31, 1906. The income account compares as
follows
1906.
1,574,668
1.300,367.

Gross

Exp

1905.
1.361,157
1.084,559

1904.
1,166,415

906.435

1903.
1,049,907
857,311

Net
274,301
276,598
259,980
192,596
At the close of the year 1906 the Nebraska Telephone Company had 162 exchanges, a total of 44.517 subscribers' stations,
an increase over 1905 of 8,346. In addition, the company has
connections by sub-license contract with 36,131 subscribers of
In 1906, 044,342 feet of
independent telephone companies.
underground conduit was laid, 97,780 feet of underground cable
was pulled in and 1,238.726 feet of aerial cable was strung.
During the year expenditures for construction amounted to
$1,0.39,404, making the total amount in the construction account

Reserve for maintenance amounts to $231,973, inbuildings and grounds amounted to $347,638, and
the debt after deducting cash on hand and bills receivable was,
on December 31, 1906, $1,043,084. The company has no bonded

$4,625,567.
$282,000.00
140,000.00

for 1905, including earnings of pro-

acquired

Net earnings for 1906 from

Vol.

380,331.23
1,075,617.85

vestment

in

debt.
Total

Against this

$1 ,887,617.85

total is

charged the following:

Proportion of interest on bonds chargeable to operating account to Dec. ii. tq*>tt
The interest on bonds o^ Mexican Electric Liglit
Co.. Ltd., for the year 1906
Uncotlectablc amounts written off
Total

Balance

HUDSON RIVKR

$518,443.57

300,000.00
18,745.85

$837,189.42
$1,050,428.43

TFvl.KPIIONE.- The annual

report of

i^lld^'>n River Telephone Co. during the last calendar
year showed a modcrat'- gain in gro.ss earnings and a decrease
in net profits.
As the company's interest charges last year
were also larger than those of the (ircvioiis year and dividend
disbuf-scmcntH were also a trifle larger, the deficit for 1906 was
even grciter than that for 1005. The total surplus also showed
a ron.siderfJdc decrease.
Gross earnings for 1906 aRgrrgaled
$1,199,670, an increase of $180,682; expenses amounted to $037.897, an increa.sc of $182,014, and net earnings involved $2rti,Interest charges amounted ('> $00,366,
782, a decrease of $1,332.
an increase of $13,.) 1,1, making the surplus before deducting
dividend dlsburscmenls, $171,416, a decrease of $14,745.
Dividends amotinlcd to $2.'?4.504. an increase of $iir, making a
deficit of $63,178, or $14,856 more than that al ri)e close of 1905.
The total surplus aKgregated milv $205.1^10, a decrease of $63,The company's balance sheet 'as of December 31, irxD6,
178.
»how« assets of $8,605,606, including contracts and licenses, conMrtirtion, supply dcp.irlinenl, real estate, stocks and bniuls,
accounts rcrrivable and cash. The company reports that seven
new exchanges wi-rc opened last year and four exchanges completely e(|uipped with new common battery apparatus.
At the
close of Inst year, moreover, new common battery apparatus

the

WIRELESS CONSOLIDATION.—The

Philadelphia Ledger
of the Llnited Wireless
wireless telegraph systems now
the Aiuerin successful operation in this country and Europe
Dr. I.-ee
ican De Forest and the M.irconi will soon be merged.
Dc P'orest, inventor of the system which bears his name, made
this announcement last night, following an address before the

"Under
Telegraph Company, the two
of February 22 says

the

;

title

—

—

Franklin Institute on "Recent Developments in Wireless Telegraphy." He said that efforts to merge the companies operating
the two systems have been going on for some time, and that
he believed it was only a matter of a short time when tlic plan
.\braham While, president of the
would be accomplished.
The United
American de Forest, is financing the scheme.
Wireless will be capitalized at $20,ooo,0(X), or the combined
capitalization of the two roinpanies. The American De Forest
is

and the Marconi company at $5,accomplishing a merger without
be due to the widely scattered ownerAbout $1,000,000 of the stock is now

capitalized at $15,000,000

The only

oXJ.ooo.

difficulty of

any delay is declared to
ship of Marconi stock.
controlled by the Dc Forest

interests."

rF.EKSKJLI, LIGHTING.— The
road

Company shows

as

Peekskill Lighting
follows for 1906:

Net
Chargea
Surplus

The January gross was
gain

in

net

was

$1,175.

Kail-

1005.

1Q06.

Cross
Kipensea

S;

$146,503
78,171

$115,039
69,434

Inc.
Inc.

i"'*^i

»6R,33i
37.750

$.15,605

Inc.

$ia.7a6

$30,581

$17,855

Inc.

$11,716

$12,639,

a

8,7]S

37.750

g.'iin

of $2,429, and

the

:

March

2,
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NIAGARA POWER DEAL.— It

is announced from HamDominion Power & Transmission
Company with a capital of $25,000,000 will take over the Hamilton Cataract Power, Light & Traction Company, m which Mr.
Frederic Nicholls is largely interested. All the Hamilton properties are thus taken over except the Hamilton Street Railway.
Holders of common stock in the Cataract company receive three
shares of limited preferred stock in the Dominion company

that

Ont.,

ilton,

new

tlie

This stock

for every share of Cataract stock.

for five years only, after

which

it

will be preferred

become common.

will

The

Hamilton Cataract report showed that the gross earnings
for the year from the power and light, traction companies and
other sources, amounted to $1,039,341.87, and the surplus carried
The balance on hand was
to profit and loss was $259,412.82.
During the year two dividends on preferred stock
$262,512.02.
had been paid, amounting to $106,969.75, and on common stock
two dividends amounting to $56,000. A final staement showed
last

assets of $9,255,350.

SALE AT MICHIGAN CITY.—The
Light

tric

& Power Company's

plant at

Michigan City ElecMichigan City, Ind.,

has been purchased by Mr. Clarence H. Geist, now a resident
He is president of the South Shore Gas &
of Philadelphia.
Electric Company, which owns the plants at Hammond, East
Chicago, Indiana Harbor and Whiting; he is president of the

Company \\hich owns the plant at Valpresident of the South Bend & Mishawaka Gas
& Power Company and owns also the gas plant at Lansing,
Mich.
In addition to these Western holdings he is also interested very largely in the holdings of 18 gas and electric
companies in as many different towns in Pennsylvania. The
Mr. Geist is
price paid is said to have been about $150,000.
already the owner of the local gas works and the two plants
Valparaiso Lighting

paraiso; he

will

is

now go under

Boyd & Garrettson
as the

the one

management, from which Messrs.

will retire.

The new concern

will be

known

& Electric Company.
LIGHTING.—The Woonsocket Machine &

Michigan City Gas

WOONSOCKET

Power Company is being bid for by two separate interests. The
Woonsocket Gas Company, through President F. E. Holden,
has offered $1.40 a share. The other interest, it is said, is the
North American Company. Up to a few months ago the capital stock of the Woonsocket Machine & Power Company that
had been issued amounted to $400,000. Recently $100,000 in
treasury stock was sold to stockholders. In addition to its capital

stock,

upon which 6 per cent dividends are

paid, the

com-

It also has an
in 4^ per cent bonds.
It owns the electric lighting
indebtedness of about $100,000.
business in Woonsocket and Franklin, a business block on
Main Street in Woonsocket, a Main Street station, a big electric
light and power plant and several mill buildings on Front Street.
It
also has considerable tenement property and land in the
First Ward and owns its old brick station on Bernon Street,
v>hich is now used as a dyeing plant.

pany has $350,000 out

CHESAPEAKE & POTOMAC—

The Chesapeake & Po-controlled by the Ameri-

tomac Telephone Company, which is
can Telephone & Telegraph Company, has issued its annual
report for the year ended December 31, 1906, as follows:
1906.

Gross
Expenses

1903-

1904.

1905.

$2,452,076
2,010.978

$1,953,735
1,611,705

$1,468,644
1,450,815

$1,263,831
1.076,436

$441,098
366.416

$342,030
281,169

$17,829
232.053

$187,394
184.752

$75,681

$60,861

"$214,224

$2,642

Net
Interest

Halance
• Deficit.

The gain
17. .^47.

in

teUphonos

in

the total in service on

Baltimore and Washington was
December 31, 1906, being 70,167

The directors have apagainst 52,620 on December 31, 1905.
propriated $2,100,000 for extensions and additions during 1907.

TELEPHONY

PITTSBURG.—The annual report of the
Printing Telegraph Company for the year
ended December 31, 1906, has been issued. The income ac>-oiint compares as follows
Central

District

IN

&

1006.

Gross
Expenses

Net
Dividends
Surplus

The
slock.

net

1905.

1904.

$3,901,310
2.948.558

$3,372,292
2.469.821

$3,055,433
2.154,889

$952,752
860.000

$902-471
800.000

$900,544
800,000

$92,752

$102,471

$100,544

8.65 per cent earned on the $11,000,000 capital
report shows a total of 21,873 "ew subscribers

shows

The

secured during the

yo:ir,

and

for

(lie

same period more than

481

150,000,000 messages were handled.
On December
the company was operating 104,611 stations.

1906,

31,

VOTING

CINCINNATI
'I RUST.— In order to form a voting trust the stock of the Union Gas & Electric Company of Cincinnati has been placed in the hands of the Cincinnati Securities Company, organized for that purpose, and in turn 80,000 out
of 100,000 shares of the common stock has been deposited by
the company with the Commercial Trust Company of New
Jersey, with irrevocable power of attorney.
The Cincinnati
Securities Company retains all authority incident to the ownership of the stock of the Union Gas & Electric Company and
may exercise it as it sees fit. This stock may also be sold or
traded in by means of certificates. The agreement is to continue
from October I, 1906 to October i, 191 1, and the control of the
stock is the same as when deposited in any other way to be
voted by a committee.

INTERNATIONAL TELEPHONE.—A

special
dispatch
of February 20 says
"A committee of
the International Telephone Association held a meeting in this
city to-day and arranged for the purchase of the United States

from Allentown,

independent

Pa.,

:

Telephone

Company's

Company owns exchanges

properties.

The United

Rochester, Rome, Jamestown, Syracuse and LTtica, N. Y., some lines in Utah, and controls the Stromberg-Carlson telephone manufacturing plant in
Chicago. The Purchasing Committee consists of James B. Hoge
and E. L. Brailley, of Cleveland; Charles West, of Allentown Judge Orvis, of Bellefonte, and B. G. Hubbell, of Buffalo.
The deal acquiring the United States Company represents an investment of $14,000,000."
States

in

;

THE WATERBURY COMPANY.—

The stock of the Waterbury Company has advanced steadily, says the IVall Street
Journal, since it was placed on the curb, January 14. It sold
at Z7ys when first traded in.
Recently it sold above 53. This
advance is attributed largely to good earnings and the limited
supply of floatmg stock, but it has also been subject to manipulation.
The company is a West Virginia holding corporation
with a capitalization of $2,500,000 common stock, all issued.
This company controls the Waterbury Company of New Jersey,
which company conducts the manufacturing business, which includes the manufacture of rubber insulated wire, steel wire,
wire rope, fibre rope and copper cables.

IMILWAUKEE BONDS.— Spencer

Trask & Co, and N. W.
Co. are offering jointly $1,000,000 Milwaukee Electric
Railway & Light Co. refunding and extension mortgage nYz
per cent bonds at 95)4 and interest. The authorized issue of
the bonds is $20,000,000, of which $4,000,000 are now outstanding.
Of the unissued $16,000,000 bonds, half are reserved to
retire at maturity, underlying liens, and half in escrow, to
be issued after January i, 1908, to an amount not exceeding
$1,000,000 per year, for extensions, improvements, acquisitions,

&

Harris

etc.

CANADIAN BELL CAPITAL.— It

is stated from Montreal
Telephone Company of Canada by $3,700,000 of bonds will bring the total bond issue up
to the full limit, $7,500,000, all that is authorized upon the stock

that the proposed increase of Bell

As many extensions are projected,
expected that a further stock jssue will shortly be made.
The company is now seeking the right to increase its capital

capitalization of $10,000,000.
is

it

up

to

$30,000,000.

DIVIDENDS.— Directors

of the Rochester Railway Co. have
regular quarterly dividend of
per cent, on the
common stock, payable March i. Directors of the .Xnierican
Graphophone Co. have declared a regular quarterly dividend
of I '4 per cent on the common stock, payable March 15.

declared a

i

BUFFALO BELL TELEPHONE.— Stockholders

of

the

Telephone Company, of ButTalo, have authorized an issue
of $1,452,000 additional stock.
This stock, which is equal to
Bell

20 per cent of the present holdings, will be issued
stockholders of record on February 15.

at

par to

BOSTON

EDISON STOCK.— The gas commissioners have
authorized the Edisnn Electric Illuminating Co. of Boston to
issue 24,200 shares ($2,420,000") of stock to retire outstanding
notes and for additions to plant.
The issue price of the stock
is fixed at $215 per share.
BELLEVILLE,
Electric

Electric

Company

ILL.,

Company, and

000 to $3,500,000.

EXPANSION.— The

has become
its capit.il

Gas &
County Gas &
has been increased from $350,-

the

St.

Clair

Belleville
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GENERAL NEWS.
YREKA, CAL.— The

Consfrucftcn

Yreka Electric Light & Power Company is enenable the company to distribute about 800 hp in
Yreka and Scott \'alley from Fall Creek, and 500 hp from the Shasta

Nekvj.

larging

station

its

River

to

plant.

YREKA, CAL. — The

BIRMINGHAM. ALA.— The

Binnineham

Light

Railway,

& Power

Company contemplates installing additional machinery in its power
A battery of boilers cf 6,000 hp, a railway
konse on Powell Avenue
anit of 2,000 kw., and a 750-kw Edison system unit for the electric
lighting system will be installed.
J- M. Bradley is superintendent of
department.

electric

the

DESMOPOLIS, ALA. — The

City

Council

considering the question

is

of municipal ownership of the electric lighting plant.

HUNTSVILLE, ALA.— The

Huntsville Railway, Light

power

to increase the capacity of its

i»'ant at

MOBILE, ALA. —^The

Mobile Electric Company has received a 1,000kw General Electric, direct-current generator and a new i.soo-hp, crosscompound Corliss engine. This is the first of the new units that the
company expects to install in its plant in the near future. T. K. Jack-

company expects

son, president, states that the
tor of the

plant

to put in another genera-

it has not yet been ordered.
The capacity of
increased by more than 2,100 kw.
The recent and
improvements consist of three 500-hp boilers with overhead

same

type, but

be

will

immediate
bunkers and automatic stokers; one i,ooo-kw direct-connected, direct-current generator; one i. 500-hp, cross-compound Corliss engine, to
fO with a i,ooo-kw generator; one sookw turbine generator, moved
from the powerhouse of the Mobile Light & Railroad Company, and one
350-kw, direct-current generator; the company has almost doubled the
capacity of the plant since taking charge of it.
coal

—

WARREN, ARIZ. The contract for the construction of the electric
railway to run from Warren township to Bisbce, has been awarded to
Haggott, Girand, Smith & Company.
The contract includes the construction of the roadbed and laying of the rails, and putting in place the

necessary electrical equipment.
road in operation by Aug. 15.

NASHVILLE, ARK. — The
be

for

tale.

The work

is

be

to

completed and the

light

plant

is

was purchased

the plant

said
is

to

de-

treasury to pay the debt, and the mortgage may have to be foreclosed.
The City Council has appointed a committee to confer with the original
owners of the plant and ascertain what kind of a settlement may be
satitfaciory

to

all

concerned.

ANAlfEIM, CAL.— Work
new water works and

has

commenced on

the construction

of the

which will be located about a
half mile from the present plant.
New machinery for both the electric
light plant and the water works plant will be installed and more than
Iso.ooo will be expended in improving and extending the water mains
and lighting system throughout the city.
electric

light

plant,

new dynamo has recently btcn placed in the
Fort Bragg Electric Company and two new boilers will be
insutled as soon as received.
It is said that the company is contemplating adding another dynamo to the plant to be used in case of
emcrgcncirs.
II. C. Johnson is superintendent.

HOLLYWOOD, CAL.—T.

Fry, C. C. Van Nest and W. A. Avery,
of Ilollywood, are interested in the construction of an electric light
J.

plant

mortgage has been placed on record whrrrby
the Oakland Traction Company morlgagcs all its holdinys lo the Union
Trust Company.
The mortgage is given to secure a bond issue of
$fj,ooo,noo. a Boo<l share of which will t>e u«cd lo extend the street
railway system of the Oakland TrsclJon Company.

—

PERRI.S, CAL. T. H. Sharless i» interested
water works and an electric light plant here.

in

the

cuntlrucllon

of

—

SAN

lJlK<;f*. CAL.
H. A. Howard has been grantsd a franchise by
Ibc Board of Supervisors to construct and operjtie a street railway over
trvcral streets In this city.

SAN FNANCLSCO, CAL. — A
Light A
proposition of

Creek

is

meeting of the stockholders of the Big
Power Company will be held April Jj to vote on the
creating a bonded indrbledncss of Sjjg.ooo.
\ao H.

secretary.

San Rafael Gas A Electric Compony has
decided to install a sub-slatlcm at the power house of the North Shore,
near the Alto stslion. to improve the service of the company in Southern
Wallace Foster

Is

contemplat

KENT, CONN. — The

Stanley Works, of New Britain, have purchased
Kent Furnace Company, for the purpose of securing its
on Housatonic River, on which it proposes to estab-

the plant of the
privileges

a power station to generate electricity.

lish

NEW HAVEN. CONN.— The
of

directors

structed

New Haven

the

ascertain

to

and power

committee of the board
Men's Association has been

efficiency

Business

of
in-

what rates are being charged for electricity for
New Haven, and to make a
The committee consists of
Street, Levi T. Snow and

other cities outside of
report at the next meeting of the board.
Col. George D. Post, C. E. Hart, F. D.

light

in

Samuel H. Kirby.

NEW

MILFORD. CONN.— Work on the power plant to be erected
Boardman's bridge, two miles north of here, has been held up owing
The
to a change of ownership of the New Milford Power Company.
plans of the engineers included the construction of a plant that would
generate about 6.000 hp and a dam that would give a waterfall of 60
feet.
It is estimated that about $650,000 would be necessary to com
plete this work.
Since it was purchased by the Consolidated Railway
Company the work had been held up until the company is satisfied that
at

prove a success financially.

will

it

OAKVILLE, CONN.— The
electric

Machine

Baird

furnish electricity

plant to

operate

to

Company
its

will

install

an

works.

Torrington Electric Light Company has
on Treat Street to provide for the extension of its
the future.
A new boiler is being installed which will nearly

purchased a
plant in

site

double the capacity of the plant.

WILMINGTON, DEL.— Theodore A. Leisen. chief engineer water
department, has prepared plans for utilizing the power in the water which
is to run by gravity from the New Porter reservoir to Cool Spring res
ervoir, a fall of 105 ft., so as to pump with it all the water required
for Rockford touer, which comprises part of the high pressure ser\'ice, and
to furnish 140 arc lamps besides; the cost of installing a power plant is
estimated at $6,000 or $7,000.

C—

WASHINGTON,

D.
Bids will be received at the Bureau of Supand Accounts, Navy Department, Washington, D. C, until March
12, to furnish st the navy yards, etc., Portsmouth, N. H., Bo.iton, Mass..
Newport, R. I., New York, N. Y., League Island, Pa
Annapolis, Md.,
Washington, D. C, and Norfolk, Va., a quantity of naval supplies, as
follows: Schedule 431
rubber-covered cable, electrical supplies.
Sched
plies

—

— voltmeters, marble panels. Schedule 441 —speed
Schedule 444 —conduit, voltmeter, electrical supplic't,

ulc 436

lathe,

etc.

etc.

—

the local

manager.

trolleys,

Schedule

aluminum, rolled bronze, brass tubing.
.\pplicatIons for proposals
should designate the schedules desired by number.
E. B. Rogers, Paymaster General, U. S. N.
446

water works

Town

and

electric

will

light

be received until Mar. 5. for $15,000
bonds.
McNeil is clerk of the
J. O.

Council.

BAINBRlhGK, GA. — The
plant have drci<led to aholinh
in both electric lighting

of

nian.-igern

the

flat

the

municipal electric lighting
nnd will install meters

rate sytttem

and water works systems.

COLLEGE PARK. GA.— The

Cily Council Is conaidmiig the question
of employing an engineer to prepare plans and estimates lor water works,

sewers and an electric light plant.
the question of issuing bonds for

FLOVILI.E,
charter

to

An

election will

be held to vote on

the same.

—

W. T. Smith and awsoclates have petitioned for a
an electric plant for lighting the town and running

(^A.

inatall

electric cars to

Indian .Spring.

BETAHLTO. ILL.— The
filed

SAN RAFAEL. CAL.— The

Marin.

is

$1,500,000.

ARLINGTON. GA.— Bids

OAKLAND, CAL, — A

Susman

Colorado Telephone Compaa>

.

FORT BKAGG, CAL. — A

plant of the

all

DENVER, COLO. —The

ing extensive improvements in Colorado during 1907 for extensions, new
buildings and new equipment, which will involve an expenditure of

TORRINGTON, CONN.— The

Nashville municipal

The company from which

manding the remainder of the purchase money and threatens to sell the
property unless the payment is met. There is no money in the municipal

made

DENVER, COLO.—The Denver Gas & Electric Comrany has placed
an order for a new steam turbine, which will be installed in the West
Side plant, and will be in operation by Sept. 1.

water

system.

the

distant.

& Power Com-

a cost of
The new machinery which will be installed will double
about $40,000.
The company announces that the purpose of
the capacity of the plant.
doubling the plant is to provide against accidents in the future, but it is
generally believed it is the first step toward extending the street railway

pany has decided

Siskiyou Power Company has coupled up its new
power plant on Shasta River with its old power house on Fall Creek.
and now can furnish electricity for power and light to any point in
The Fall Creek plant is 25 miles
the territory covered by its lines.
The power house on Shasta River 'S only five mile?
from Yreka.

Star

Telqdionc & Telegrajih

Company

has

a certificate of increase in capital stock.

CARMI,

ILL.- -The City Council has granted a 50 year Iraiichisc to
While County Telephone Company.
he capital atock of the company will he immediately increased from $g,ouo to $45,000.
A new
new switchboard installed.
building will be erected and
the

I

.1

March
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permit has been granted to Armour & Company
power house in the stock yards at a cost of

CHICAGO. ILL.— A
the

for

erection

of

a

^130,000.

—

Union Telephone Company

HANNIBAL, ILL. The Central
ning improvements and extensions
expenditure of $36,000.

to

its

is

plan-

system, which will involve an

year contract with the Edison Electric Illuminating Company of Boston,
by which the latter is to supply the township with electricity for public
and commercial use.
On August i the street gas lamps of the town
will be replaced by electric lamps while electricity for commercial light
and power will be furnished as soon as practicable.

CASS CITY, MICH.— The
pleted arrangements

Cleveland, Cincinnati, Chicago & St. Louis
plant between West York and Hut-

MARSHALL, ILL.— The
Railway

which

sonville,

new

installing a

is

— Municipal

service and rates

COLUMBUS,

is

IND.

—The

Columbus Light Company

franchise so as to enable
cover cost of extensive improvements contemplated.

an extension of

for

its

it

is

asking the city

to

issue

bonds to

FORT WAYNE, IND. — It

announced that the financing of the
is
Traction line has been accomplished, and
A synthe organization of a construction company is now under way.
dicate headed by H. L. Turner has agreed to finance the road.
Fort

Wayne & South Bend

INDIANAPOLIS, IND.—A

has passed one branch of the Indiana

bill

may buy

Legislature which provides that electric light companies

rights

of hydrauHc power companies within or without the Stale.

NEW
Ijgfat

CASTLE. IND.— E. M.

& Power Company,

New

Carr, superintendent

Castle Heat,

writes that about $100,000 will be expended in

improvements, including a fuel gas plant, piping, etc., and the installation of two generators having a combined capacity of 500 kw; also a
boiler of 500 hp.

CARROLL,

have been

bonds

light

to the

etc.

HANCOCK, MICH.—The Board of Public Works
mates for of the cost of a municipal lighting plant.

has commenced on the construction of an
which will furnish electricity for lighting the yards
of the Missouri, Kansas & Texas Railway yards in this place. The plant
will have a capacity of 400 kw when completed.

increased

capital

its

from $50,000

stock

.\LEX.^NDRIA, LA.

Owensboro Street Railw:-y Company has

— The

citizens

to

Board of Public Worts is contemplating
power house of the municipal electric light plant
and about two miles of line extension. H. T. Pearce is superintendent.

NEWBERRY, MICH.—The
new

boiler

to

$2,000

—

.\UGL*STA, ME. A transfer was made on Feb. 18 of the Augusta.
Winthrop & Gardiner Street Railway Company to a syndicate headed by
John Graham, of Bangor. The new owners of the railway system contemplate the construction of an extension to Water ville and also to
connect with Lewiston, Brunswick & Bath Street Railway at Sabattus in
The new company organized with John R. Graham, of Banthe spring.
Frank Sillaman, Jr., of Scranton, Pa. vice-president D.
gor, president
F. Hahn, of Lewiston, treasurer.
;

;

.

A, Leonard, of Ellsworth, chief engineer Bar

Harbor & Union River Power Company, writes that the Ambursen Hydraulic Construction Company, of Boston, Mass., has secured the conThe initial installation of the proposed
tract for constructing the dam.

lighting

plant.

installing

a

Sprague

is

R.

3.

—

ST. LOUIS, MICH. The managers of the municipal electric light
plant are preparing to change the system from direct to alternating current.

W. Seaman

J.

TRAVERSE
man River

Electric

superintendent.

is

CITY.

MICH.—WilUam

VASSAR, MICH. — The
stalling

new

a

is

citizens

engine

200-hp

Louden, manager of the Board-

& Power Company,

Light

expects to raise the head of one of

company

the

are

considering the question of inmunicipal electric lighting plant.

MICH.—The
new

planning to install a
\'aughan is manager.
is

the coming year,

WiUiamstown

to cost

Illuminating

C. S. Kathan. of Aitkin,
about $25,000.

ComC, H.

boiler in its plant next year.

AITKIN, MINN. — Dr.
plant here,

that

dams during

the

in

writes

its

manager.

WILLI AMSTOWN,

will construct a

power

ALDEN, MINN.—The W. W. Walker

Milling Company has under
consideration the purchase of an accumulator plant.
W. W. Walker is

manager.

Sellers
is 2,500 hp, with a possible future extension to 10,000 hp.
Rippey, Stephen Girard Building, Philadelphia, Pa., are the consulting
engineers.

Clarkfield Roller Mills & Electric Light
considering the question of enlarging its electric plant and
will install a larger generator, engine and switchboard.
G. H. Ledbetter

Company

is

manager.

is

DAWSON, MINN. — The

Village Recorder writes that it is proposed
construct water works and an electric light plant at a cost of $j8,ooo.
Tames O'Hara is engineer.

to

FAIRMO.\T. MINN.— We have been informed
electric light plant will be rebuilt

and

that the municipal
capacity greatly increased.
The

its

machinery and equipment have not yet been decided upon.
is manager.

Alfred

Home

—

LAKE

CITY, MINN. A new boiler of 200 hp will be installed in
municipal electric light plant, and possibly a 150-kw dynamo and
engine.
E. V. Lombard is chief electrician.
the

LUVERNE, MINN. —The

plant

&

HARRISON, ME. — A movement

contemplating

are

citizens

electric

CLARKFIELD, MINN.— The

issue bonds,

of which will be used for extensions to the electric lighting plant.

ELLSWORTH, ME. —J.

municipal

the

in

superintendent,

$150,000.

have voted

esti-

NEGAUNEE, MICH.— The

plant

OWENSBORO, KY.—The

securing

is

the enlargement of the

pany

sold.

light

considering

budget of the Public Lighting Commission
1907 shows an increase of $192,039 over that of 1906 and includes
$^5,092 for 110 arc lamps to replace Woodmere gas lamps, $22,800 for
installing overhead wires and lamps and $9,800 for seven automatic stokers,

amount of $200,000

PARSONS. KAN. — Work

electric

now

is

DETROIT, MICH.— The

Walter Peck

plant.

BELLEVILLE, KAN. — Electric

Council

of

—

Addison Brown has secured control of the Carroll
Heat & Power Company, Mr. Brown originally built the

I.A..

Electric Light,

Telephone Company has comindependent system.

City

the proposition to enlarge the city electric plant.

control and regulation of gas and electric
favored by the retail merchants of Illinois. A resolution asking legislation to that end submitted recently to the State
convention received almost unanimous approval.

PEORIA. ILL.

Cass

for the installation of an

CRYSTAL FALLS, MICH.—The Common

electric

about $15,000.

cost

will

483

day power and

a

light plant.

trie

Council

light service in the
J.

H. Hughes

MADISON, MINN.—J.

considering the establishment ot
near future for the municipal elec*

is

superintendent.

is

incorporate the village of Harrison, in order to establish a municipal lighting plant, has been abandoned.
At a meeting of the citizens held to vote on the project the proposition

plant,

was defeated.

resolution before the Minneapolis City
Council which would deprive the Minneapolis General Electri-: Company

STRONG, ME. — Application

to

has been

made

to

the

State

Legislature

& Improvement ComMcnzor A. Will, Fred H. Daggart, B. D.
The capital stock is placed at $10,000 with

for permission to incorporate the Strong Lighting

pany.

The incorporators

are

Stubbs and C. D. Waldron.
the privilege to increase

it

AYER, MASS. — The

to a

sum not exceeding

Massachusetts

$100,000.

Companies have purof the Ayer Electric Light

Lighting

chased the entire capital stock and securities
Company.
It is planned to make this company one of the auxiliaries
of the large central station to be erected at Still River in the town
of Harvard, which will also furnish electricity for the Clinton Gas Light
Company and the Leominster Electric Light & Power Company, also
owned by the Massachusetts Lighting Companies.

IIOLVOKE. MASS.— An

order has been adopted by the Board o( Aldermen authorizing the issuing of $35,000 in bonds for the gas and
electric department for the laying of pipes and mains, the purchase of
a

turbogenerator

by the

completed,

abandoned,

the

the

new

transforming

station

to

be

Mcrrimac Valley Electric Company at King's Island is
power station at the foot of JcflFcrson Street is to be

except

for

that

the city

is

MINNEAPOLIS. MINN.— The

its existing rights and privileges in the city streets and require it fo
vacate the public thoroughfares before a fixed date, wai approved Feb.
17 by the special council committee to which it was referred.
The res*
olution now stands to be recommended to the council tor passage, but
the committee will meet again and consider a new form of ordinance to

of

be submitted by the electric company, and
action may be modified in some measure.

SOUTH

ST.

PAUL, MINN.—The

Power Company

&;

nected unit in

is

South

now considering

its plant.

W.

£.

it

Erick

St.

the
is

possible that the

is

former

Paul Electric Heat, Light

installation

of a

direct-con-

manager.

H.\TTIESBURG, MISS.- Edward

J. O'Bearne. contracting engineer,
opening of bids which had been set
for Mar. 6, for the construction of an electric railway for the Hatttesburg Traction Company, has been indefinitely postponed.

.Atlanta, Ga.. writes that the date of

POPLARVILLE. MISS.— The

set.

MERRIMAC, MASS. —When
erected

writes

Bang, manager of the city electric light
figuring on establishing a day service.

C.

use

in

emergencies.

All

the

c.irs

of

both

the

Haverhill & Amesbury and Citizens lines will be operated by electric
energy from the Portsmouth station. It is probable, however, that these
changes will not be completed till well into the summer.

NORWOOD. MASS. —

'I'lu-

to«vit

of

Norwood has entered

into a seven-

house

to

awarded

contract for the erection of the power
be used for the water works pnd electric light plant has been

to

W.

P.

Craft, of

JOPHN. MO.— Theplied

for a

Ellisvillc.

Joplin

Light,

Power & Water Company has

ap-

franchise to lay conduits and string overhead wires for the

operating of an electric light and power system.

TRKNION, M(^.— The
stalling a
its

plant.

Citizens

Gas &

Electric

Company

is

now

in-

i.joo-kw, three-phase, a,3oo-voU generator, engine and boiler In

James T. Carncs

is

manager
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GREAT FALLS, MONT.— A

has

bill

both

passed

House of Representatives authorizing the Missouri River Improvement Company, a Montana corporation, to construct a power Jam
across the Missouri River in Montana below Great Falls.
the

HELENA, MONT.—The

power plant of the Helena Power & TransCompany, on the Missouri River at Lake Hauser has been
completed and is now furnishing electricity for lighting Anaconda and
power for the Anaconda street railway system. The company also furaisbes electricity for operating the machinery in the Butte mines and
Anacomia smelters.
aission

MONT.— David

JOLIET,

Engineer of

—

Redlodge,

—Clarence

OSCEOLA, NEB.

Militr,

manager of the Osceola

writes that the installation of a

plant,

new

Board has granted a franchise to
Railway Company to furnish electricity for lighting the streets of the village.
C. A. Lux is secretary of
the company.

is

MIDDLEVILLE,

con-

build

templated also the resetting of a boiler.

J.

—The

J.— The Beach Committee

N.

Jersey Traction Company
has made application to the County Board of Chosen Freeholders for
a franchise to construct an electric railway at Atlantic Highlands from
the pier through the borough to connect with the main line.

ATLANTIC HIGHLANDS, N J.— The New

ATLANTIC CITY,
chairman

Gale,

Electrical

an

engage
the |>roposcd work.
aalborized

is

to

ELIZABETH,

N.

J.

SALAMANCA,

placing of all the Boardwalk electric
reported under consideration, and George
Committee of the City Council, has been
engineer to prepare plans and supervise

—Thr

Public

Corporation

Service

templating

This is a
a cost of $77.50 each a year.
rates.
No action has been taken on the proposition.

Krieger,

that the

manager of the

company

will install

will

Salamanca

thoroughly over-

two i5o-hp gas engines,

Light Company is conmeters and other miscellaneous
C. E. Cobb is manager.

plant.

its

SYRACUSE,

Electric

—

N. Y.

—Assemblyman

Hammond,

of Syracuse, has intro-

Assembly reducing the price of gas and electricity in
Syracuse.
The bill fixes the price for arc lamps at not more than $68
per lamp per year, on an all-night schedule, and the price for incandescents at not more than nine ctnts per kw-hour prior to October i, i907t
and eight cents i)cr kw-hour thereafter.
duced a

LAS CRUCES, N. M.~The Las Cruccs Electric Light & Ice Company
viU install a new boiler this coming spring, and also a new engine tor
B. L. Berkey is manager.
4ar acrvtce.
FE. N. M.— A bill has been introduced in the Legislature
nking for an appropriation of $20,000 for an electric light plant at the

SANTA

trrritorial

H.

intendent.

Comp3ny is conspring.
Thomas W.

Electric
the

new

planning to

is

75-kw, 2,300-volt,
pair of 27-in. horizontal
a

N. Y. The managers of the municipal electric light
plant are considering the installation of a 75-kw, 60-cycles, tingle-phase,
in the electric light plant.
F. H. Brace is super2, 200- volt generator

year's

N. J.— The Washington
tcmpTacing the reconstruction of its lines in
HaUman is manager.

—A.

—

SPRINGVILLE,

lamps for two years
reduction uf $15 from last

WASHINGTON,

Y.

N. Y. The Sherman
the purchase of electric

equipment for

M proposition to the City Council to supply 260 arc
al

N.

SHERMAN,

submitted

has

60-cycle generator belted to a

Water Works Company, writes
haul its plant in the spring and

J.— Tlic

N.

conduits

in

wirt-s

tight

Company

ROCHESTER, N. Y.— The State Commission of Gas and Electricity
on Feb. 25 entered an order that the price of electric energy in RochesThe price of electer shall be 8 cents per kw hour from Oct. i, 1907.
tric energy at the present time is 1.1 cents per kw-hour. with one cent
discount for prompt payment.

has decided to increase

beach electrical plant by adding a 150-kw dynamo.

their

Light

OPPENHEIM, N. Y.— The East Creek Electric LigJ t & Power Company, of East Creek, has purchased property here on which it is proposed to construct a dam iii ft. high across East Canada Creek, in connection with its proposed power house at Inghams Mills.

special

work.

ASBL'RV PARK,

Electric

the spring and install

in

turbines.

committee appointed to take charge
•f the work of installing an independent electric light plant in the new
«ity hall, on Feb. 20 appointed James M. Seymour, jr., engineer of the
N.

— The

N. Y.

new power house

a

single-phase,

BERXARDSVILLE, N. J.— The Bernards Water Company expects to
change the system of its electric light plant to Oo-cycles, three-phase system in the near future. P. V. Stryker is manager.

NEWARK,

N. Y. The Village
Syracuse & Eastern

Rochester,

the

electric

Corliss engine

is

—

M.\CEDON,

Lexington Mill & Elevator Company will
system at once. Both arc and incandescent lamps

wiU be used.
light

is
its

superintendent.

LEXINGTON, NEB.—The
install a street lighting

9.

LE ROY, N. Y. The Le Roy Hydraulic Electric Gas Company
planning to develop its power more fully this summer, and to extend
lines to reach all factories within the city limits.
A. R. Tremaine

Mont., writes
that E. H. Corle, of Joliet, will construct an electric light plant at
joliet, to cost about $15,000.
Bids will be wanted about Apr. i.
Lay,

XLIX, No.

turbo generator set.
To make place for this machine $75,000 worth of
machinery is being taken out, which will be disposed of at a great sacrifice.
The company is planning to install another unit of the same
capacity in its plant for the purpose of furnishing electricity for several
electric interurban lines which are now being contemplated.
KINGS PARK. N. Y.— Bids will be received by the State Committee
in Lunacy at the State Capitol, Albany (T. E. McGarr, secretary), until
March 6. for outside arc lighting system at Kings Park State Hospital,
Kings Park. N. Y.

and

Senate

the

Vol.

penitentiary.

in

bill

the

SYRACUSE, N. Y.— The St;.te Commission of Gas and Electricity
on Feb. 19 refused to permit the new Onondaga Lighting Company to
do business in Syracuse and to lease the existing company's plant in
that cily.
The applications, which have been pending several months,
included the issue of stock amounting to a million dollars by the
new company and an increase of capital stock of the old company, the
Syracuse Lighting Corporation, from four to nine ntilltons.
In
The disseveral respects the commission disapproves of this lease.
approval is based generally upon grounds of public policy.
.

TUCUMCARI,
the

vith

electric

Taylor

E.

I.

putmcnt

Y.^Bids will be received until .March 5 by the DrWoika (F. G. Ward, commiHsioner) for furnishing and
factory the following: One 2S-hp, four-cycle auto
b.

N.

I'uhlii:

AcliverinK

f.

a

manaRcr.

in

BUFFALO.

The Tucumcari Water, Ice & Power Company is
water works system and ice factory in connection
The company has a suycar franchise.
light plant.

N. M.

fiaam'ing to install

o.

maiinc engine with four cylinders about ^V* in. diameter, of the open
hMt, long stroke, jump ipark type, complete with carbureter, mechanical
•ikr. tingle unit ipark coil and distributor, reverse clutch, thrust bear*
{4 i"- Tobin bronze shaft
inC, one %et dry battcrirs Atariing handle, one
4 It. Imig, with a two blade bronze propellrr wheel keyed to same on
Ij^r iK-ariMK, bronze ftlufTmg box, etc.
i

BI'FFALO,

N.

Y.— Affftngpnirnln

arc being

made

for the conitructlon

between Olcott and Balavia, to be known as
The line will be
Che Balavia, Medina & Ontario Railway Company,
CMMtriirlrd by the Orlrani Construction Company of this city.
•f a

single track

CALMCOON,
cOTMiritct
ycl

Y. —Martin

Hermann, president
& Power Company, writrp (hat

N.
Ileal

Light.

FJrctric

railw;iy

an electric

light plant

here

at « cost

of
it

the
is

Calliconn

proposed

of aboiil $10,000.

He

it

to

not

ready to receive bldi.

HKPOSIT,
in%iiillalion

N.

of a

a4dilional bfiiler,

Y.- The l>''pn»ii EIrrtrIc Company i% considering the
jjo or 300-hp unit, probably a Corlti4 engine and nn
Morris Knfipp in
and alto anoihrr dynnnio of inn kw,

'

TANNERSVILLE,
build

ELIZABETH CITY, N.'C- The

viltaRf

ELM IRA.
Ught

Y.

—

It

js

reported

that

the

Niaijr.rs.

IxKikport

A

—

Preparalions arc being made hy the Klmira Water,
N. Y.
h Railroad Company for the in<talUtion of a new i.soo-bp Curtis

Eliiabclh Cily

Light

& Power Com-

hern awarded a ten-year contract by the town of Elizabeth City*
The contract calU
N. C. f<ir furnishing clcctricily for lighting purpoflrs.
for equipment, etc., costing $5,000.

pnny

Iwik

TRYf>N,

— The Tryon Electric Light & Power Company,
now engaged developing n water-power on the

N. C.

incorporated,

in

recently

Pncelot

which will »fTor<i about 3.000 hp.
It in aho proposed
Electririly will be furnished in Tryon and Snlud.i.
lo extend itn trannmission lines to Spartanburg, S. C, and other towns.
Todd RuRsrll in gcnrral mannKer.
River

between Tryon and

CANHO,
owner.

N.

Schoharie Light & Power Company
soon as the weather will permit.

as

N. C. -The power plant of the Catawba Power ComGreat Falls has been completed and will soon be in operation.
The company is now furnishing electric energy in Mt. HolW and connection has been made with the dynamos in the new Wooillawn mill.
The Nimms Manufacturing Company has also been connected and both
mills will be operated by electricity.

%iVS\n:y., U. Y.-K. L. notlry. ownrr of the Dundee electric light
^Unt. writes that he hat under con*idrratinn thr erection of a iranHmMion line to Lakewood. N. Y., and also the constnictUn of an elrc
Irk r.iilway to North East Railroad, j'/i miles distant.

Power Company will supply rlrclrlcily for light nnd power to the
of Eastwood and tome of the manufacturing planlii in this place.

plant

at

pecting

I.ASTPORT.

Y.— The

a

CHARLOTTE,

pany

sBanai^'r.

flntario

N.

soo-hp steam
Cyrus .Shourcs is manager.
will

In

N.

I).

install

VELVA.

Melro»p,

The Candn
tmnther

Electric Light

boiler

thio

& Telegraph

coming spring.

Station

.1.

(_

.

ex-

is

Rndcr

it

— This

walii
works, an
city propotea to conntiuel
nnd niiike niher extensive impiuvenirnt<t this coming
year.
A preliintntiry survey Uan been made and the i'ity CiiinictI will
competent man tu draw plans and speeifications
soon br looking for
and superintend the work. 0. N. Livdahl ia mayor.

electric

light

N.

P.

plant,

11

AKRON, OHIO

Surveys are bctnf mode for the
Akron. Alliame At Youtig^lown Flectric Railway.
be 60 miles long. B. M. French Is engineer in cbarge.
the

construction

The rnad

of
will

March

2,
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ARLINGTON, OHIO. — The

ATHENS, OHIO. — It

is

are

citizens

af purchasing the electric plant which

is

considering the

Hunsecker, of Lime Valley, vice-presiThe
secretary and treasurer.
capital of the company is $50,000, and it is said to be the purpose of
the company to operate water power plants at Wheatland Mills and
Pugh's Mill.
The company has the contract to light Quarryville and
Strasburg, and expects in the near future to also furnish electricity
for lighting for Lampeter, Willow Street and Paradise.

proposition

stated that the municipal electric light plant

Radabaugh. clerk of Council, writes that the
bonds for improving the elec-

citizens voted on Feb. 19 to issue $30,000 in
tric

light

plant.

Company

—

CLEVELAND, OHIO. Only one bid was received for the Lakewood
municipal electric lighting plant.
The bidder was the Cleveland Electric Illuminating Company, which offered $76,600 for the plant, providing the Council makes a satisfactory contract with the company for
lighting the village.
The plant a year ago was inventoried at $57,000,
Since that time more machinery and equipment have
less depreciation.
t)een added.
It is said that while the bid of $76,600 may cover the cost
of the machinery and equipment, the plant is worth much more. The
plant has a great quantity of copper wire which to-day is worth just twice
cost the

permit.

PROVIDENCE,
build

—

PAINESVILLE, OHIO. The City Council has passed an ordinance
authorizing the issue of $1,100 in bonds for the purpose of extending
and improving

Coos Bay Gas & Electric Company is
making arrangements to construct an electric railway between MarshThe company recently purchased the electric
ield and North Bend.
plant of North Bend and Marshfield, and is improving the properties.
Machinery has been ordered for additions to the power stations, while
rails, cars and other equipment for the city lines have been contracted
for.
The first line will be built from North Bend to Marshfield, a distance of four miles. Later a line will be built from Marshfield to Empire, four and one-half miles long.

PORTLAND, ORE.— It is the intention of the officials of the Portland
Railway, Light & Power Company to duplicate the Cazadero power plant,
and work has been started on the Clackamas River, about two and a half
miles above the Cazadero station.
The latter will be operated for the
first time early in this month.
The new plant will have a capacity
of 25,000 hp, and will cost $750,000. Plans for the station are complete
and as soon as the surveys are finished work will be commenced. It is
estimated four years will be required to complete it.
ROSEBURG, ORE.— At

a meeting of the City Council held Feb. 6,
message to the Council advocated municipal ownership of the water and light plants.
The plants have changed hands
several times in the past few months and the service furnished has been
unsatisfactory.
The message was approved and adopted by the Council,
and later during the session an initiative and referendum ordinance
through which the city can own its own water and light systems was read
the first and second times.

Mayor Hoover

in

his

ALLENTOWN,

PA.

— At

a meeting

held Feb.

21

of telephone

ests representing $300,000,000 of invested capital, arrangements were

inter-

made

purchase the property of the United States Independent Telephone
<rompany, of Rochester, at a valuation of something more than $14,000,000.
The properly includes exchanges at Rochester, Syracuse, Utica, Jamestown and Rome, N. Y., several hundred miles in Utah c.nd a controlling
interest in the Stromberg-Carlson Telephone Manufacturing Company,
as mentioned elsewhere in this issue.
to

—

GREENSBURG,

PA. At a recent meeting of the directors of the
McKeesport & Greensburg Railway Company additional equipment to the amount of $50,000 was authorized. The new equipment
^vill
include cars and power house improvements.
iPittsburg,

HUGHESTOWN, PA.— The

Pittston & Avoca Street Railway has peBorough Council for a franchise to construct and operate
a street car line on Parsonage Street, for the length of the borough. It
is also stated that the company will soon establish an electric railway
4:ctwccn Pittston and Inkerman.

titioned the

—

JOHNSTOWN, PA. Surveys arc now being made for the proposed
coad to connect this city with Wcstmount.
C. S. Price, general manager of the Cambria Steel Company, is interested in the project.
PITTSIiURG, PA. The City Council has passed an ordinance grant-ing the Pittsburg Railways Company a franchise for the construction
of a new railway between Wilkin».burg and East Pittsburg.

—

PITTSBURG.

PA— Westinghouse,

Church. Kerr & Company have
-secured the contract for the power house for the homeopathic group
^i buildings in Shadysidc, and have already begun work on the foundations.
The buildings will cost about $22,000.
t<i
Sit

to

City Council has appropriated $350.purchase of machmery and the making of improvements
to the electric light and water plants.
Jas. Mather is superintendent.
TRENTON, TENN. The City Council has appointed a committee
composed of Dr. T. J. Happel, G. W. Wade and T. E. Harwood, to
the

for

—

.

Legislature

petition

for

the

privilege

voting

of

bonds

for

an

electric

plant and other public improvements.

light

BRENHAM, TEX.—The
has been

Navastota- Washington Telephone
franchise over the public roads

granted a 25-year

Washington County

line

Company

from the
Brenham by the Board of County Com-

to

missioners.

BROWNWOOD, TEX.—The

the electric light plant.

MARSHFIELD, ORE.—The

Company has decided

Island

from Knightsville through Park Ave-

line

MORRISTOWN, TENN.— The

000

village.

—

I.— The Rhode

R.

cross-town electric

the

nue to Broad Street in Edgewood.

ELYRIA, OHIO. — Councilman

Martin Mueller is advocating the establishment of a municipal lighting plant.
MILFORD, OHIO. A resolution has been adopted by the Council
instructing the village solicitor to prepare an ordinance granting a
franchise to the Cincinnati, Milford & Loveleand Traction Company to
construct and operate an electric light plant in the town.

Strasburg,

Conshohocken Electric Light & Power
has been granted a 25-year franchise by the township supervisors to erect its wires and furnish electricity for light and power in the
town.
In payment for the privilege the company agrees to furnish a
street lamp of 24 cp for each mile of wire strung in the township.
Work
will commence on installing the system as soon as the weather will

Executive Committee of the Union Gas
Company, on Feb. 15, authorized the laying of new conduits,
A
feeder mains and cables in the business district of Cincinnati.
Electric

it

S.

of

Blair,

J.

WHITEMARSH, PA.— The

CINCINNATI, OHIO.— The

what

and Levi

dent,

H.

president;

Strasburg,

of

now owned by Adam Beach.

will be improved at a cost of $6,000.

BRYAN, OHIO.— F, W.

48s

installing

lighting

a

plant

for

City

Council

is

street

lighting

purposes.

CORPUS CHRISTI, TEX.—The
pany

considering

plans

for

Corpus Christi Ice & Electric Com-

contemplating the erection of a new electric and cold storage
plant in this place in the near future.
is

MANSFIELD, TEX.—The
creased

its

Mansfield

from $16,000

capital stock

to

Company

Telephone

has

in-

$25,000.

HOUSTON, TEX. — The

Houston Electric Company is making preparawires underground in this city.
WEATHERFORD, TEX.—The City Council has granted a franchise

tion

to

place

its

G. M. Bowie, of this city, to build and operate an electric street
railway in this city.
Col. Bowie will apply to the County Commissioners for a franchise for the building of an electric line from Weatherford to Fort Worth.
to

PROVO, UTAH. — The
water power plant under

Telluride

Power Company

is

installing a

new

head on Battle Creek, west of its
present Olmstead station, at the mouth of Provo Canyon.
The new
plant will be used as a reserve and will be connected with the company's
40,000-volt transmission system, which embraces over 3C0 miles of line
in the Utah Valley.
The Telluride Company is also contemplating the
erection of a new power plant on the Beaver Creek, near Newhouse.
1,600-foot

SALT LAKE CITY, UTAH.—The

Mill Creek

Power Company, Owen

Gray, engineer, has practically completed its water-power plant in Mill
Creek Canyon, and as soon as its sub-stations are completed will commence operating. The plant utilizes of head of 600 feet with a Doble
water wheel driving a General Electric alternator.
Electricity will be
transmitted to Murray for light and power.

CAVENDISH, VT.— The

Black River Electric Lighting & Power
has been granted an amendment to its charter by the Vermont
Legislature for the right of domain for building dams and flowing land
for water purposes on Black River.
The company is planning to place
a dam at Cavendish Gorge and to construct a power plant having a capacity of 2,000 hp.
L. N. Wheelock, of Claremont, N. H., is manager.

Company

HINESBURG, VT. — Daniel
light

plant

in

his

mill

to

Patrick is preparing to install an electric
furnish electricity for lighting the mills and

residences in that part of the town.

NORFOLK, VA. —The
with the Norfolk
tricity

5,000

to

Jamestown Exposition Company has contracted

& Portsmouth

Traction Company for furnishing elecgrounds.
The contract is said to call for

light the exposition

kw.

NORFOLK. VA.— Bids

will be received until Mar. 30 by H. H.
Rousseau, Chief of Bureau Yards and Docks, Navy Department, Washington, D. C, for furnishing nine electric capstans and accessories for dry
dock No. 3, navy yard. Norfolk, as per specification No. 1526.

CASHMERE, W.\SH.— The
water and electric light systems

of bonds for tne installation of
under consideration.

issuing
is

PROSSER, WASH.— The

Prosscr Electric Company, one of the two
operating here, has made an offer to the City
sell its plant to the city for $8,500 cash, or for $100 per
month on ten years' time, interest included. The offer was referred to
the public improvement committee.
The other company, the Prosscr Falls
electric

lighting

plants

Council to

Land & Power Company, E. F. Benson, president, has receatlj offered
buy the plant of the Prosser Electric Company.

SOUTH BETHLEHEM, PA.— Electric

to

STRASBURG. PA.— The

extending its lines to West Seattle, and will make application to the
City Council for a franchise to supply electricity for lighting and power

machinery has been installed
operate the new switch tower of the Lehigh Valley Railroad Company
Wyandotte Street. A gasoline engine is used to operate the plant,

jMny.

recently

incorporated,

Strasburg
has been

Electric

organized

Light

&

vUh W.

Power ComK.

Bender,

SEATTLE.

purposes.

WASH.—The

Seattle

Electric

Company

is

conteaiplating

ELECTRICAL WORLD
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SEATTLE, WASH. The County Commissioners of Kings County
have granted a franchise to the Seattle Electric Company for an electric
railway from Alki Point around the shore line of Duwamish head to
the junction across the waterways.

—

BEND, WASH. The Board of County Commissioners has
granted a franchise to Martin C. Welsh to construct and operate an
electric railway over certain streets and public highways in Pacific
The franchise is for a term of 50 years.
County.

SOUTH

SPOKANE, WASH. — Storage

over $200,000 have
been installed on the Coeur d'Alene and the Spokane & Inland lines, and
in connection with these is the transformer station costing $300,000.
The company purchases its electricity from the Washington Water
Power Company, on a basis of $20 per hp per year for 24 hours'
To take care of the surplus energy occasioned by light loads
senice.

on the

batteries

costing

lines the battery system is employed.

—

an electric light plant.

TACOMA, WASH. — Improvements

costing

about

con-

are

$50,000

Heavy copper
templated at the lighting plant in the down-town district.
It is stated that
wires and larger transformers are to be installed.
about 150,000 lbs. of copper wire will be required and the cost of
A. L. Thorn is
this part of the work alone will be about $40,000.
president of the Moscow Light &
Power Company, and the committee that has been endeavoring to secure a lower lighting rate for Tckoa, has come to a final agreement
mod the rate war waging for several weeks is practically settled. The
ordinance granting a franchise to residents of Tekoa has been with
the committee.

WENATCHEE, WASH. —A

company has been formed in this city by
Marvin Chase and F. M. Scheble for the purpose of
Articles of inbuilding a large power plant on the Wenatchee River.
corporation are being prepared and the capital stock is fi.xed at $100,000.
Clark,

T.

.\SHLAND, WIS.— The
pared and

City Council has decided to have plans pre-

for bids for a municipal electric light plant.

call

BARRON, WIS. — The

County

Barron

Company

Telephone

has

in-

creased us capital stock from $22,500 to $50,000.
A bill has been introduced in the State
S.\C, WIS.
PRAIKIE
Legiilaturc by J. S. Tripp, Robt. Buerki, and others, to build a dam
across Wisconsin River for power purposes.

.MILWAUKEE, WIS.— Arrangements

have been made by the Wiscxpcned $1,500,000 in Milwaukee and
It is the intention, acthe state at large in improving its service.
cording to President Burt, to complete the conduit system between
Chicago and Milwaukee. The conduit has been completed and the comThe work laid out for
pany will begin burying the circuits at once
this city will approximate $800,000.

Company

Telephone

CALGARY, CAN. — The
'Jevclop

to

power

city

has decided not to proceed with the pro-

at

EDMONTON. CAN.— W.

H. Cushing, Minister of Public Works,
»ta(es the Government is prepared to begin at once the construction of
municipal telephone systems in every town in the province in addition
10 the long distance lines now being built by the province.
-R. D. Fletcher and J. A. Munro ar- interested
the formation of an electric railway now seeking incorporation, which

WINNIPEG, MAN.
will

be built from this city to Lakes Winnipeg and Manitoba.

N. B.— The Cove HydroEleclric Company, of Bos
formulating a scheme to buy land in Sackville, with the
idea of installing an electric plant for lighting the towns of Sackville,
also Dorchester, Metnramcook, .Moncton, and other places along the
line.
The company ha« applied for incorporation papers with a capital
of $s,oo'j,ooo, and the incorporators are as follows: ll:iniplon V. Hay
Mass.,

is

ward, president

Kimball and Geo,

Frank R.

II.

Covr.

—

FT. WII.I.IAM, ONT, We are informed thai the Improvemcnti con
irmplaled by ihc Kamini>lii|uia Power Company, at Ft. William, in
cofiDcctinn with the Kakabrka FalU power plant, ron%ist of the con
ttruclion

of

6.500

ul

ft,

lo-ft.

rxrculed by the company.

R.

concrete flume, and (he work will be
Kelsch, Montreal, Que., it consulting

S.

engineer,

with electricity.

CUERNAVACA, MEX. — An
Verde River,

the

be used for

Council has decided lo spend »a6.ouo
Of this
building rxtrnsions to the electric light hyttcm.
amount f 5.000 will be •[cnl in new meters, nnd .>, v"> -pounds of wire
Addrrs* Mayor Rnutledgc.
will be ref|uirrd.
year

in

1

OTTAWA, CAN. — A
the

Hydro

f>t1aws.

the

»i<h 10

Electric

civic commission wiH go to Toronto 10 interview
Commission as 10 the wntrr (lowrr available nround

This is in rrgard to the (trobable purchaiir of
Metropolitan Flectric Company at Briiannia

know how

the legislation applied

TRENTON, ONT.

The Norlhumbrtland

dtcided to develop power
Trent River.

power plant is to be installed on
Morelos by Ramon Sanchez Valdes.

electric

in the state of

HIDALGO, MEX. — Alfred
plant on the

Burlon

will

a hydro-electric

install

power

Moctezuma River in the state of Hidalgo. The power will
operating a number of industrial concerns in that section.

CITY, MEX.— Rafael L. Zaldana has maje application to
Federal Government for authority to install a hydro-electric power
plant on the San Geronimo River at a point near the town of Resuniidero.

MEXICO

MORELI.\, MEX.

— Felix

hydro-electric plant on the

PARRAL, MEX. — The
pleted

Rodriguez has taken steps

a large

install

& Reduction Company

Parral Power

auxiliary electric power plant of

its

to

Cupatitzio River.

Company

1,500

hp.

It

is

has com-

transmiting

for the operation of mining plants.

Nuevas

the electrical energy to Ninas

ElectfonSm

BIRMINGHAM, ALA, — At
Electric

Power Company,

elected:

General

R.

the annual meeting of the Coosa River
held recently, the following directors were

D. Johnston,

W.

L.

Church.

D. K.

Miller,

R.

li

The directorss elected the following
and Roswell H. Cobb.
Roswell H. Cobb, president and manager; General R. D.
officers;
Johnston, vice-president; D. K. Miller, treasurer; R. H. Cobb. Jr..
Cobb,

Jr.,

secretary.

DEN\'ER, COLO.— At the annual meeting of the stockholders of the
Colorado Telephone Company held recently the following board of directors was elected: E. B. Field, Philip Teldhauser, A. V. Tluntcr, Edward
S. Kassler, Crawford Hill, W. L. Graham, C. E. Yrst, Frederick P.
Alonzo Burt, of Milwaukee, and Joe)
Fish and Edward B. Field, Jr.
F. Vaile, of Denver, retired from the board.

OMAHA, NEB. — At
Company

it

the total

capitalization

in
F.

the

was decided

annual meeting of the Nebraska Telephone

to increase the capital

$5,000,000.

stock $2,000,000, making

The company spent over $1,000,000

The following officers were elected: Casper
last year.
Yost, president; H. Vance Lane, vice-president and general manager.

improvements

Le^al.
AUTHORITY OF PRESIDENT OF CORPORATION TO ENTKK
INTO VERBAL AGREEMENT.— A by-law of a corporation which pro
vidcs that it shall be the duty of the president of the corporation t<
execute in conjunction with the secretary all contracts which may be
executed or issued by the corporation docs not affect the right of the
president to enter into an oral contract for the sale of a quantity oi
The by-law in question
the goods in which the corporation deals.
merely referred to the execution of written agreements and had no
lefercncc to oral contracts made by the president as manager of the
corporation,

at

for

will

Ihirhani

itic

$joo,ooo plonl

The

affect
I'nwi-r

city

oflirlals

them.

Company

b,n»

Mealy FalU and other water powers on the

iif

vs.
Los Angeles
88 Pac. Rep. 378.

l-'reyberg

.\ppeal,

Hrcwing

Company.

California

I.IAHII.ITY OF TELEPHONE COMPANY FOR NEGLIGENCE
DELIVERY OF LONG-DISTANCE MESSAliE.-The plaintiff
IN
went lo the ofTicc of the defendant telephone company and put in
Inng-diHtuncc

telephone

call

for

the

purpose

of

ascertaining

the

state

The call was made
rnrly in the morning ami u messenger's fee was demanded and paid
by Ihc plaintiff to get his porly to the telephone. The coll wns r.-ceived
of

licollh

of

a

relative

who was dangerously

ill.

company's ageni who sent a messenger lo notify Burton, the
The mcsthere was a long-distance call for him.
tenger did not report back 10 the exchange and a second messenger
was storied out ond came hack with word that he could not find the
by

Ihc

parly

porly.

wanted, that

Th<-

first

mesHmger

bov. <luring

llir

afternoon, told the children

huu«e iliat some numlirr of the family was wanir.l si
the telephone, and Ihol fact was conimunicated lo Burton about '«
o'clock in the evening.
The parties never succeeded in gelling into
communlration and in an oction for damages ihe jury awarded Ihr
In an oppeal taken by ihe cmnpany the court held thai
plaintiff $J50.
Ihe facts dill not warronl llie gianling tif punitive damngrs, or damages
Punitive doimigia may br recovered only in
by way of punishmenl.
ra»es whi-ii- Ihr acl« t-ninpliiined of are rhnroilerl/r.l by malice, fr.iud.
npprrssinn, or willful wrong, evincing a disregard of the rigbis ot
While the company hod uniloubledly been rorrless in tending
others.
to Ihe delivery of Ihe mrss.ige. il was considered opparent that there
was no intrnlionnl or willful wrong. The measure of damages was, thereCumberlaml Telephone Comfore, llmiird to the ocliial dainogr suffered.
pany vs. Allen Supreme Court of Missi'sippi, 4} Sou. Rep. 666.

al

FORT WILLIAM, ONT.—The

this

nf

HARBOR GRACE, N. F.— Louis Williams, manager of the Harbor
Grace Electric Company, writes that the company has under consideration
the erection of 15 miles of transmission lines to supply two more towns

C.mrt

SACKVILLE.

ton,

is

to

Kananaskis Falls, but will leceive proposals
Address Mayor Cameron.
from several pros|icctivc power companies.

posal

Canada

—

—

DU

consin

of

Shields,

J.

drawn by the chairman of

W.

Company

Telephone

Bell

contemplating an issue of $3,750,000 new bonds.
MONTRE.'\L, QUE. Roclion & Fils, marble cutters, have closed a
contract with the Montreal Light, Heat & Power Company to furnish
electricity for operating their plant.

electrician,

TEKOA, W.^SH.^M.

in

MONTREAL, CAN.—The

9

to the

SUNNYSIDE, WASH. C. M. Scott has applied to the Council for a
An application has
franchise to establish water and electric light plants.
also been presented to the Council by R. G. Page for permission to erect

city
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LIABILITV OF
TELEPHONE COMPANY FOR DAMAGE
CAUSED BY SAGGING GUY WIRE.— The plaintiff, owner of a selfmachine, was running it along a public highway
Wisconsin when the elevator of the machine ran against
a guy wire of the Clinton Telephone Company and was demolished.
The wire had sagged until it was only thirteen feet above the ground
and was in such condition that it was often necessary for persons
driving loaded wagons along the highway to lift the wire in order to
pass.
The statutes of Wisconsin, authorizing the construction of telephone lines on public highways, provide that such lines shall not
obstruct the public use of the road and require all wires to be strung
not less than twenty-four feet above the highway at crossings and not
less than fourteen feet at all other places.
The telephone company
claimed that the plaintiff had no right to recover because of the
reason that he had been guilty of negligence contributing to the damage to his machine, and put in a counter claim for damage to its
guy wire. There was evidence that the guy wire had been maintained
in a sagging condition for over two years; that the attention of the
plaintiff was fully occupied in the guiding of the thresher; that the
smoke from the engine was being blown in front of him and that
he did not see the wire.
The court found that the facts did not show
contributory negligence on the part of the plaintiff and the telephone
company was accordingly held responsible in damages. Chant vs. Clinton Telephone Company, Supreme Court of Wisconsin, no N. W.
threshing

propelling

in the State of

*
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When Mr. Henry

A. Barker secured control 01
he became general manager, but the
active direction of things was still in the hands of Mr. White, whose
position from then until his death was superintendent.
of

the

association.

about

the concern,

15

years

ago,

EfducationaL
WINONA INSTITUTE.—The

Winona-Indianapolis Technical Insti
sphere and has added three new departments in the
The
technical, namely: Civil, electrical and mechanical engineering.
Winona Assembly board has agreed to include the Winona Technical
Institute in its support should any revenue be received from the operatute

enlarging

is

of

tion

its

Winona

its

electric

Technical

lines.

The same men who compose the board of
have organized the Winona Interurban

Institute,

Railway Company, and are building 175 miles of electric lines from
Peru to Goshen, from Ft. Wayne to Valparaiso and from Akron te
Rochester.
More than $3,000,000 will be invested in the bonds of the
railway, and the entire stock will be held by its directors in trust for
Winona Assembly, the profits of the railway to go to the support 9i the
Winona technical schools at Winona and Indianapolis.

PersonaL

Rep. 423.

RIGHT OF PERSON TRIPPING OVER GUY WIRE TO COLLECT DAMAGES FOR RESULTING INJURIES.— The parties to
an action stood in the relation of landlord and tenant to each other,
the defendant having leased to the plaintiflF premises upon which stood
a dwelling house. At the time of the making of the lease there was
an electric light pole standing in the street in front of the lot, from
the top of which a guy wire was stretched to the ground at a point
inside of the front line of the leased property, where it was fastened to an anchor fixed in the earth. Though the plaintiff was aware
of the existence and position of the guy wire, she tripped over it upon
leaving the premises in the evening, and was severely injured as a
result of falling upon the end or point of the wire which protruded
from the ground.
In an action for damages brought against the landjust

lord,

it

was held that the tenant had assumed

all

risks

arising

from

dangers which were obvious to ordinary observation. With regard to
the sharp point protruding from the ground, it was held that, though
it might have been there through the negligence of the defendant, the
plaintiff was not entitled to recover for the reason that she had by
her negligence contributed to the cause of the injury.
While the action
was not brought against the electric light company which owned the guy
wire, there is no apparent reason for a different result if the suit
had been so brought. Hatch vs. McCloud River Lumber Company,
Supreme Court of California, 88 Pac. Rep. 355.
'

RISK ASSUMED BY EMPLOYER MAKING USE OF
APPLIANCE. — The principle that an employer who, instead of
an

ing

appliance

ordinarily

assumes
recent

the

Washington

the purpose
placing the end

in

of

risk

for
set

common

in

employed

the

the

lifting

of

The

decision.

of

makes use of a new appliance not
work for which it is intended,

use,

particular

safety
steel

NEW
adopt-

.

appliance,

the

illustrated

is

in

a

used a U-shaped clamp
The clamp was fastened by

employer

plates.

between the flanges and tightening a
screw in one of the flanges with a wrench, the flanges being of sufof

the

plate

ficient strength so as not to yield to the pressure.
While it was a
comparatively safe device for lifting plates singly, it was not so secure
when* plates were lifted two at a time, as there was nothing to prevent
one of the plates from slipping except friction, heightened by the
pressure of the set screw. The clamp described was being used in
lifting two plates, each weighing eight hundred pounds, when it gave
way, allowing one of the plates to fall upon an employe, causing his
death.
In an action for damages the employer was held liable. An
employer is not permitted to experiment at the risk of his employes.
He must use the ordinary and recognized appliances, or know that
those he does employ are reasonably safe for the purposes for which
they are intended. This particular appliance had been seen by the
employer in but one other place, and in making use of it he was held
to have assumed any risks which were incident thereto.
Johnson vs. Griffith Sprague Stevedoring Company,
Supreme Court of Washington, 88
Pac. Rep. 193.

Obituary^
.MR. C.
Col.

S.

HARWOOD,

of the electrical

Gas & Electric Company, died

in

department of ihe Denver.

Denver on February

4.

at

the

age of 36.

WHITE.—

MR. J. W.
Mr. Joel W. White, well known for many
years as the Superintendent of the Rhode Island Electric Protective
He had
Association of Providence died recently after a long illness.
been in poor health for a year, but his illness did not assume a danSince that time his death had
gerous form until a few weeks ago.
Mr. White was born in Mystic, Conn., 53 years
not been unexpected.
ago.

Some

Association.
in

35

His

years
first

ago

he

position

entered
there

the

was

a comparative short time he attained to

employ

of

the

Protective

watchman, and
the ofBcc of general manager

that

of night

DELMER

political
formerly
professor
of
E. HAWKINS,
Syracuse University, has been appointed assistant secretary
Syracuse, N. Y., Lighting Commission.

MR.

economy
of the

at

EDWARD

COLEMAN

MR.
has resigned as treasurer and man
P.
ager of the Wetmore & Morse Granite Company to accept the position
of general manager of the Great Northern Power Company of Duluth,
Minn., beginning March i.
A. MOORE, president of Manning, Maxwell Sc Moore, has
Southern Europe for the object of taking a holiday of five
or six weeks on an automobile trip.

MR.

gone

C.

to

ALMON

MR.

FOSTER, who was manager

of the supply department

Manufacturing Company in Boston for
several years; and Mr, Chas. F. South worth, formerly chief electrician
for Swift & Co. in the East, have joined the forces of Wetmore- Savage
Company, the electrical supply house of 66 Oliver Street, Boston.
of

the

Stanley-G.

I.

Electric

MR. W. W. FREEMAN,

vice-president of the Edison Electric IlBrooklyn, N. Y., was slightly injured in the
last
week to the Pennsylvania "flier" from New York to
which jumped the track near Johnstown, Pa., and rolled

luminating Company,
accident
Chicago,

down the
congratulating

60 feet
are

of

embankment

into the

Conemaugh

River.

His friends

him on such an extraordinary escape.

PENNEFATHER

MR. JAMES

has severed his connection with the
has gone into business under his own
the Knickerbocker Building, 116 West 39th
Street,
New York City.
Mr. Pennefather recently purchased the
theatre switchboard interests of the Chase-Shawmut Company, and
stands ready to contract for the complete electrical equipment of

Globe Electric Company,
name, with an office in

and

theatres.

MR. FRED
staff

of

journal,

the
to

J.

MILLER,

tributed so conspicuously.

on

farm

about twenty years on the editorial
that well-known
efforts have con
to enjoy a spell of rest and recreation

after

American Machinist, has retired from
whose success and high reputation his

He

is

Pennsylvania, but a variety of other work awaits his
ripe experience and ability.
Mr. F. A. Halsey, his associate, will
continue with the Machinitt as before.
his

in

MR. W..J. MULLIN.— Mr. William J. MuUin, who. on March 1.
advances from assistant to the second vice-president to general traffic
manager of the Delaware & Hudson Railroad, began his career with the
Pennsylvania Railroad in 1887 as a telegraph operator.
In one year
he had become district passenger agent and in 1893 went to the Delaware & Hudson as Southern and Western agent in Philadelphia.
In
1904 he was made industrial agent at Albany and in 1905 was advanced
to his present position with charge of coal traffic.
PROF. M. NAMBA,

professor of electrical engineering at Kyoto Uni
Japan, is on a visit of several months to this country, during
which he will inspect some of the principal electrical manufacturing
and generating plants. Prof. Namba is engineer of the Kyoto munici
pality in connection with the complete overhauling and extensive enfargemcnt of its electric lighting, railway and power system, which wfll
Most of the equipment for
be commenced upon his return to Kyoto.
the new plant will be purchased abroad.
versity,

MR. G. H. BARBOUR, whose article on wireless telegraph station
construction appears on another page in this issue, was bora in Akron,
Ohio, 31 years ago.
He received his education in the high-schools 01

New England and in Yale University, from which he graduated in the
year 1896.
He also spent one year in post-graduate work at Cornell.
Since 1897 he has been engaged in engineering work in both mechaniMr. Barbour is .t member of the American
cal and electrical lines.
Society of Mechanical Engineers and of the New York Electrical
Society.
He has been connected with the De Forest Wireless Telegraph
Company for the last five years as chief engineer, and during that time
has erected many stations in this country as well as in England.
He
has frequently lectured on wireless telegraphy and allied subjects.
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MR, MARTIN LOEWIXG

has resigned his position as electrical inLouisiana Fire Prevention Bureau and has become
engineer and general inspector for the Mutual Insurance Company, of
New Orleans. The business of the company is exclusively with the
lumber interests of the South. Mr. Loewing, on a recent trip to New
York, was married in Brooklyn to Miss Viola Isabel Lund, and the
honeymoon was spent at Atlantic City.

with

spector

the

COMPANY

has acquired a new office location at
THE LINK-BELT
84 State Street, Boston, trora which the future business of its drive
chain department in New England will be looked after.

York
more

W.
land,

manufacturer of bituminized
offices to 140 Nassau Street,
central

American Conduit Com-

moved

has

conduit,

fibre

THE NE\V YORK ELECTRIC CONTROLLER COMPANY,

secure

larger

its

New

and a

facilities

location.

BARSTOW & COMPANY,

engineers, of New York and Portannouncement of the opening of a
the Bank of Ottawa Building, which will be in charge

S.

Ore., have recently issued an

Montreal office in
Mr. Robert S. Stangland.

105-107 Reade Street,

New York, reports the signing of contracts for an aggregate purchase
of two million burncd-out lamps in 1907 and is looking for one million
more.
It is running night and day shifts and reports orders ahead for
rearly 200,000 lamps.

THE WETMORE-SAVAGE

COMPANY, 65 Oliver Street, Boston,
Mass., has been obliged by the increase of its business to enlarge its
quarters and has taken the entire building at 65-67 Oliver Street, consisting of 6ve floors, which have been stocked with a complete line of
supplies.

THE ELECTRIC STORAGE BATTERY COMPANY
has opened a sales

at

office

Atlanta.

Ga.,

located

announces that

in

Room

1

126-27

It is under the charge of Mr. Harold H. Seaman,
Candler Building.
who was formerly engineer of the Cleveland sales office of the company.
He will handle promptly all matters pertaining to the territory of
Tennessee. .North and South Carolina. Georgia, Florida, Alabama and

Mississippi.

HARVARD UNIVERSITY

is conducting an extensive scries of laboron insulating materials and compounds.
It
has recently
ordered from the Electric Cable Company, 17 Battery Place, New York,

atury

for
to

owing

apparatus, has been compelled to extend
No. 35-37 Rose Street, in the early part

its

where

April,

it

will

be

LIGHTING BULLETIN SIGNS.— Mr. C. Johnston Smith, general
manager of the M. Wineburgh Advertising Co., 452 Fifth Ave., New
York, has overcome the difficult problem of effectively illuminating bul-'
letin signs by the use of Excello flaming arc lamps.
A notable examsuch an installation is the large sign at No. 48 West 34th St.,
ft., which is very effectively lighted by only two Excello flaming
We underarcs.
The sign itself has created considerable attention.
stand that erection and maintenance cost compare very favorably with
Particulars about flaming arcs suitable
the use of ordinary methods.
for such installations may be obtained from the Excello Arc Lamp
ple of

X 40

Company, 24 East

21st St.,

New

York.

CHICAGO FUSE WIRE.—Mr. W. W.

THE HILL-WRIGHT ELECTRIC COMPANY,

it

plant

its

CI

electrical

demand
and will move

to the increased

:;5

to

9.

fully equipped with all the most modern
machinery for turning out its motor starters and controllers.
Up to
the present time it has had great difficulty to fill its orders, which
have been steadily increased ever since this apparatus has been placed
on the market.

^ujtnejj ^olej.

AMERICAN CONDUIT COMPANY.— The

XLIX, No.

an amount of Voltax, the high-potential insulating compound, which
during the past year has come into extensive use by the street railway
companies in this country and abroad.
The results of these tests will
be watched with much interest by electrical engineers.

of

pany,

Vol.

tests

DIRECTORY OF ELECTRICAL ASSOC!-

Chicago Fuse Wire
cago, -states

that

& Mfg. Company,

Merrill,

secretary

of

the

170 South Clinton Street, Chiit
secured the services of Mr.

some few weeks ago

represent it as travelling representative through the
Western, Southern and Central States, with headquarters in Chicago.
Mr. Schaller has had several years of valuable experience in the electrical field as salesman for large jobbing houses, namely, Albert Smith,
Milwaukee; Manhattan Electrical Supply Company, Chicago, and AmeriHe has already met with
can Electrical Supply Company, Chicago.
success in his new position and his connection with the Chicago Fuse
Wire & Manufacturing Company will result in increased popularity
of its well-known products, such ns "Union" enclosed fuses and blocks,
"Union" switch and conduit boxes, tested fuse wire and links, telephone
fuses and blocks.
The Chicago Fuse Wire & Mfg. Company announces
that it has discontinued its St. Louis office, Mr. G. A. Knoche, who
has been its representative in the southwest, having resigned its agency
immediately with the National Metal Molding
to accept a position
Company in charge of its New York office. Mr. Knoche has been representing several companies in the southwest with headquarters at St.
Louis, and met with marked success.
Mr. Merrill states that all territory formerly covered by Mr. Knoche will be taken care of from
Chicago office.

J.

Schaller

J.

to

Electric Club op Cleveland.
field

ATIONS. SOCIETIES, ETC.

Secretary, Geo. L. Crosby,

1.109

Scho-

Building, Cleveland, Ohio.

Electrical Contractors' Association of New York Statk.
John P. Faurc, 77 Water St., Ossining, N. Y.
Electrical Contractors' .'\ssociatio.n of State of Missouri.

Secre-

tary,

iPublished

first

tary,

issue of each month,)

AuuiCAM Elect.oTiiekafeutic
New Maven, Conn.

Association.

Dr.

Sicrctary,

C.

Amkrican
loth

St.,

Erich, 401

ELecTRociiEuicAL SociETV.
Next meeting

Philadelphia.

Secretary,

•>.

Philadelplii.i,

Sadtlcr,

S.

May

3

2,

and

59
4,

1907.

Ahuican

Secretary, Ralph \V.
Ikititute or Electrical Encinekrs
Meeting*, fourth Friday of each month.
St., New Vork.
AuERicAH Street amd Interurban Railwav Exciyr.KRiNc Association.
Secretary, Waller S. Mower, London, Ont.
American Societv or Mechanical Enginkrrs. Sicrctary, Calvin W,
Spring mectiiix. Indianapolin, Iml.,
Rice, >s Weit jut St, New York.

Pope, 95 Liberty

May, 1907.
Secretary, G. W.
American Society or Municipal lurRovEUENTft.
Next meeting Detroit,
Tlllvm. .Municipal Building. Brooklyn, N. V.
Mich, third Wednenday, September, 1907.
Secretary,
Amrrican Street & Interurban Railway Ahociation.
B. V. Swen»on, United Engineering Societie»' Building, .t9lh St., New
York.
Secretory, George
AisociATioN or EniRON Illuminating CourANiEt,
R. Stelion, New Bedford, M«««.
AttnciATioN "r Electric Ligiitini Engineers or Nkw England. SecAnnual
retary, Wcllri K. llolme>, .)ofl Waihington St., Newlun, MoB>.
meetingi held In B'>«ton, third Wrdnr»day in March.
AuMciATioN or Railway TRLEGRArii StirERiNTENoiNTi. Secretary, P.
Next meeting Atlantic f.'lty, N. J., June
W. Drew, Milwaukee. Wil.
10,

Calieornia

Independent TELEriioHa Auociation.

'Recretary,

I*.

I.

Whitller, Spencer. Cil.

Canadian Electrical Abrociation.

Secfttary, T.

S.

Young. Toronto,

1220 Pine

St.,

Louis,

St.

Salesuen's Association.

Monadnock

Secre-

Mo;

Secretary-Treasurer,

Geo.

H.

Block, Chicago.

\'osc,

M.^rqucttc Building, Chicago.

Secretary, E. A.
Electrical Trades .Association op Piiii.ADELi*itiA.
Meetings, second and
Symnics, 810 Drcxcl Building, Philadelphia, Pa.
fourth Thursdays each month.
Secretary,
Electrical Trades Association of the Pacific Coast.
Monthly
Albert II. Elliot, Claus Spreckels Building, San Francisco, Cal.
meetings, .San ]''ranci8co, first Thursday of each month.
Electrical Trades Society op New York (Member .National IClcctrical
Trades Association). Secretary, Frani Neilson, 80 Wall St.. New TorW.
Boar<l of Directors meets second I-'riday of each month.
Secretary, R. A.
I'^Mi'iRE .State Gas and ELrciRiCAL Association.
Davidson, sS William St., New Vork. Next meeting, November, 1907.
Secretary,
Eni^ni: BriLiiEus' Association or Tint United States.
J.

I. I.yle, J9 Cortlanilt St., New York.
Illinois State Electrical Association.

La Salle, III.
Illuminating Engineering .Society.
MectingB
4 Ining Place, New York.

Secretary,

II.

E. Chubbuck,

Secretary, Dr. Arthur
in

New

Vork, second

II.

Elliot,

I'ridny

of

each month.

Independent Trlrpiionr Association or .Southern

W.

Indiana.

Secre-

I.andgrrbe, Iluntinghurg, Ind.

Internatk.mal Association i.p .Municipal Electricianb.
Frank P. I'oRirr, Corning. N. Y, Next meeting, Norfolk, Va.

.Seerrtary,

Secretary, I.. B. Spinney, Iowa Slate
Ei.EiTRicAL ASSOCIATION.
Next meeting, Clinton, lo., April 18 and 19, too?Ame», la.
Srcretary, C. C. DcerIowa Indppendrnt Tei.rhione Association.
Next meeting, Sioux City, la., March ia-14, 1907.
ing, Boone la.
Secretary, I. D. Mathes,
Iowa Stbbet and iNtrRiiRRAN Association.
I<iwA

College,

Ont
Canadian Stbret Railway Abmciation.
4S King

St.,

W.

Secretary, Allan

II.

Royce,

Toronto, Ont,

Central Electric Railway Abiociatioh.
land.

Sutter,

Electrical Trades Association of Canada. Secretary, Win. K. Stavely,
Royal Insurance Building, Montreal, Can.
Electrical Trades Association of Chicago.
Secretary. l-Vcdcrick P.

tary, E.

1907.

J.

Electrical

E.

Skinner,
S,

Chas.

Secrdary. W,

I".

Mulhol-

Indianapoliii, Ind.

SecreOiioRADo Klectbic Light. Power It Railway Ahociation.
Next meeting. Septary. John r, Do»tal, 40s I7lh St., Denver, Col
leoibre,

1907.

Dul.ii.|ue.

Kansas
D.

la.

(Ias,

NicholRon,

1907.

Neill inreiing, Clinton, la..

May,

1907.

Secretary, James
Next meeting, Topeka, Kan., October 16,

Water & Klrctric Light Association.
Newlon, Kan,

]

March

2,
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Kentucky Independent Telephone Association.

Secretary,

Regular meeting, second Tuesday

Maret, !Mount Vernon, Ky.
ber each year.

James

in

Octo-

Missouri Independent Telephone Association.
Henry, Jefferson City, Mo.

Secretary',

National Arm, Pin & Bracket Association. Secretary,
Madison. Ind.
National Electric Light Association.
Secretary, W.

Houck Mc-

J.

C

B, Magers,
L.

Eglin,

National Electrical Contractors' Association op the United States.
W. H. Morton, 94 Genesee St., Utica, N. Y. Next meeting.
New York City, July 17, 18 and 19, 1907.
N.\tional Electrical Trades Association.
Secretary, Fred P. Vpse,
Next annual meeting, Chicago, sec1343 Marquette Building, Chicago.
ond Thursday in June, 1907.
National-Interstate Telephone Association. Secretary, A. L. Tetu,
Secretary,

Nashville, Tenn.

New England
Tupper, 84 State
each month.

Secretary, Alton F.
Electrical Trades Association.
Directors meet first Wednesday of
St., Boston, Mass.

New England

Secretary, John J, Lane, 12
Street Railway Club.
Meets last Thursday of each month.
York Electrical Society. Secretary, G. H. Guy, 114 Liberty

Boston, Mass.

New
New York.
New York State

W.

Old Time Telegraphers and Historical Association. Secretary, John
Next meeting, Niagara Falls, N. Y.,
195 Broadway, New York.

1907.

Pacific Coast Electrical Tramsmission Association.

Pennsylvania State Independent Telephone Association.
H. E. Bradley, 136 South Second St., Philadelphia, Pa.

June, 1907.

Kenosha, Wis.

Secretary, Roger N. Kimball,

Next meeting, Milwaukee, January,

Ohio Electric Light Association.
Next meeting, Toledo, Aug.

Secretary,
20-22,

1908.

D. L. Gaskill, Green-

South Dakota Telephone Association.

Secretary, F. R. Buck,

Hud-

son, S. D.

Southwestern Electrical & Gas Association.

Secretary, R. B. Stich-

Next meeting, San Antonio, Tex.,

Tex.

ter, Dallas,

May

14-16,

1907-

Secretary,
Street Railway Accountants' Association of America.
E. M. White, Box 345, Hartford, Conn.
Street Railway Association of the State of New York. Secretary,
J. H. Pardee, Canandaigua, N. Y.
Secretary, Electrical
Underwriters' Nation.\l Electric Association.
Next meeting,
Committee, C. M. .Goddard, 55 Kilby St., Boston, Mass.
March, 1907.
Vermont and New Hampshire Independent Telephone Associ.^tion.

W. Buzzell, St. Johnsbury, Vt.
Secretary.
Vermont Electrical Association.

C.

C.

Wells,

Middle-

Electrical Section, formerly Chicago
Secretary, J. H. Warder, 1737 Monadnock Block,
Chicago.
Regular meetings, first Wednesday of each month, except
Annual meeting, first Tuesday after Jan. i,
January, July and August.

UNITED STATES PATENTS ISSUED FEB.
[Conducted by Rosenbaum

&

19,

of Electrical Patents.

1907.

Stockbridge, Pat. Attys., 140 Nassau St., N. Y.

CONTROLLER FOR ELECTRIC MOTORS.

Harry U. Hart,

App. filed June 12, 1905. Mechanical construcof train controller, together with diagram of circuits therefor
by which one or more braking notches will be serviceable when the
reverse switch occupies either forward or reverse relation.
CIRCUIT BREAKER. Frank O. Hartman. Mansfield, O.
844.353.
A type of oil bath switch having sub.^pp. filed Feb. 25, 1904.
merged copper plates engaged by a downwardly movable U-shaped
brush or shoe. The latter is tripped to move downwardly by a solenoid and detent.

LeHavre, France.

tion

PULLING BOX FOR CONDUITS.

Andrew Hawkinson,

St.

Conduit connector having
Dec. 11, 1905.
an enlarged pipe section with conicallv threaded ends and an internal double threaded sleeve at one ena by which the conduit section
is assembled on the usual pipes.
ELECTRIC ARC L.\MP. Franz Janecek, Karlin. near Prague,
844,361.
Austria-Hungary. -App. filed Nov. 22, 1905. An electric arc lamp of
that type having a pair of carbons depending toward one another in
The feed is operated by the heat of the arc.
a V-shape.
ELECTRIC CONTROLLER. Edwin Marshall. Warrensburg,
844,379.
Mo. App. filed May 29, 1906. A form of rheostat or controller
for dentists in which the resistance element is in the f orm_ of
spirally or zig-zag arranged plates and the heat therefrom is utilized
to warm a supply of compressed air.
ELECTRIC MOTOR. Charles R. Meston and Herbert I.
844.383.
The armature of
11, 1906.
Finch, St. Louis, Mo.
.\\>p. filed .Vpr.
the motor includes a form of *^ositive clutch having locking pins and
centrifugal means whereby the clutch is not engaged until the motor
is properly running.
ELECTRIC MOTOR. Charles R. Meston and Herbert I.
844.384.
Finch, St. Louis, Mo. App. filed Apr. 11, 1906. Relates to modifications of the same.
ELECTRIC TRIMMING APPAR.\TUS. Felix J. Rush. New
844,406.
Has a rjtary shaft with
York, N. Y.
App. filed Sept. 16, 1905.
a trimming device and guard carried thereby, the parts of which converge into a piercing point. An electric current is passed through
the trimming device to heat the same.

Minn.

App.

Electrical Association.

each vear.

1907.

Weekly Record

SYSTEM. Francis W. Dunbar,
Chicago, 111. App. filed Aug. 6, 1902. Relates to a complete diagram
of circuits for a trunking exchange system.
Colo.
844,333. ELECTRIC LIGHT SWITCH. James McGavick, Denver,
App. filed Apr. 6, 1906. A snap switch adapted to be inset in a wall
or surface and having a spring propelled switch blade which is temporarily restrained and compelled to move abruptly by lost motion
connection with the impelling arms.
844,506.

TELEPHONE TRUNKING

844,572.

ELECTRIC BELT. Richard Wingren, Burlington,
A form of snitch adapted to control

filed Oct. 5. 1905.
of an electric belt

lames I. Wood, Fort Wayne. Ind. App. filed
meter of that class in which the lamp circuit is
opened after a preiletermined energy has b^en used and which is coin
The patentee has a standard type of switch and adapts
controlled.
predetermined
it for different capacities by having it receive onlv a
percentage of the energy consumed in the customer's circuit.
Miner, San
Adrian
T.
ARC LAMP. lohn H. Bennett and
844,430.
App. filed June 1, 1905- .A form of enclosed arc
Francisco, Cal.
having a two-part carbon clutch of magnetic material within a tube,
a current carrying coil surrounding the tube, and magnetic strips for
completing the magnetic circuit to the clutch parts.

MEANS FOR CONVERTING MOTION AND HOUSING

Apr. filed Sept.
Charles J. Klein. New York, N. Y.
pendent snap switch having a pair of buttons for openA pair of spring impelled plungers or
ing and closing the circuit.
detents control the motion so as to make it abrupt for opening and

tllEKEFOR.
A
25, 1905.

closing the circuil.

28,

in a wooden
material.

Kan.

App.

the circuits

for medical purposes.

COIL.
1905.

ELECTRIC LIGHTING DEVICE FOR LAMPS .^ND OIL
Meyer. New York, N. Y. App. filed Mar. 20,

844,605.

STOVES. Svend M.
An attachment
1905.
Has
coil,

for lamps and oil stoves having a wick tube.
a bimetallic thermal arm of zig-zag form and an incandescing
the circuit of which is opened ana closed by the thermal arm.

ELECTRIC CIGAR LIGHTING APPARATUS. Svend M.
New York. N. Y. App. filed Dec. 21, 1905- A form of
the

844.610.

Meyer,

m

through
torch having circuit wires which lead
and a capillary body which is adapted to be impregnated
the hydro-carbon fluid, and which has resistance elements by
which the fluid is ignited.

electric

handle
with

ELECTRIC LIGHTING APPAR.^TUS FOR INCANDESM. Meyer, New V ork,
CENT -AND OTHER G.\S L.\MPS. Svendvalve
with separate link
N Y. .App. filed .Mar. 10. 1906. Has a
one of which oper-

844.611.

connections to a pair of separ.atc electromagnets
Has
it.
ates to open the valve, while the other operates to close
tae
an incandescing coil for igniting the gas and means for cutting
action.
coil out of
Robert
SPEED CONTROLLER FOR ELECTRIC MOTORS.
844 630
A speed contemple Denver, Colo. App. filed Apr. 24. 1906.
with spaced
troller comprising separated insulating plates provided

plates,
devices and a rotat.ible arm mounted between the
coils
arm being provided with correspondingly spaced contact
h.iMing

contact
said

METERING AND CONTROLLING SYSTEM FOR ELEC-

TRIC CIKCUITS.
A
Sept. 12, 1905.

Sept.

filed

worm

John F. Cavanagh. Providence, R. I. App.
Details of construction of spark coil enclosed
blocJk or casing and embedded in parafEne or insulating

SPARK

844,578.

filed

_

844.45';.

Secretary,

Western Society of Engineers.

Northwestern Electrical Association.

844.436.

Sam-

Pike's Peak Polytechnic Society. Secretary, E. A. Sawyer, Colorado
Meetings second Saturday of each month.
Secretary, J. A. Shunk,
Public Utilities Association of Indiana.
Regular meetings second Thursday in May and December.
Peru, Ind.

bury, Vt.

844.354.
Paul.

Secretary,

uel G. Reed. Portland Ore.

Secretary, G.

844.352.

Sec-

Ballard, 104 Canal St., Cleveland, O.

Brant,

Secretary.
Independent Telephone Association.
Next meeting, Syracuse, N. Y.,
R. M. Eaton, Niagara Falls, X. Y.

O.

Secretary, Ralph Reamer,
last Thursday in April,

Ohio Society of Mechanical, Electrical and Steam Engineers.
retary, F.

St..

ville,

Associ.\tion.

Next meeting, Columbus, C,

Springs, Colo.

Philadelphia, Pa.

St..

Ohio Independent Telephone
Portsmouth, O.
1907.

Massachusetts Street Railway Association.
Secretary, Charles S.
Clark. 70 Kilby St.. Boston, Mass.
Meets second Wednesday of each
month, except July and August.
Secretary, A. C. Marshall, Port
MicHioAN Electric Association.
Huron, Mich.

Pearl

489

in pairs and provided
the coils against the plates.

arranged

with

a

coilc(J

spring

for

Kelley M. Turner, New
App.
Johnston, Chappaqua N. >.
Covers the use of small carbon balls in a telefiled Sept. 8. 1905.
cavities, .1 carh.ivinsr
block
claims
a
Patenlee
pnone ,r.,„>,„„.v,
millimeter
bon diaphragm and carbon balls of substantially half a
in diameter.
^.,..

CARBON BALL TRANSMITTER.

844,635.

Vork

N.

v.

And Norton W.
.

8.14

FOR
M TERNATING-CURRENT RETAINING E.DEVICE
Barnum. MilEIECTRIC MOTOR CONTROLLERS. Thomas
st.-irting switch having

650

Ajip. filed Nov. 2. 1903waukee. Wis.
an altcrnalingcurrent retaining magnet.

844,55..

F

A

ELKCTRIC MOTORS.
DRUM CONTROLLER FOR
App. filed Nov. g, 1903.

Barnum, Milwaukee, Wis.

Thomas
Has ter-

of a drum, one set
minals adapted to be engaged by the conl.icts
set to the field
connected to the armature resistance and the other
planes.
resistance, the two sets bting in ditlcrent axial
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THREE-WIRE

844,652.

DRUM

REVERSIBLE

Ahomas E. Barnum, Milwaukee. Wis.

App.

filed

CONTROLLER.
Oct. 3, 1904.

Re-

lates to modifications of the above.

CLUTCH CONTROLLED ELEVATOR.

844.661.

Henry H. Cutler.
Has a continuously

clutch.

CONTROLLED

HOIST.

Henry H.

Modifications

1904.

SELF-STARTER FOR ELECTRIC MOTORS.

844.663.

Henrv H.

Cut-

Milwaukee, Wis. App. filed May 12, 1905. Contactor's each of
which closes circuit to operate succeeding, as a series relay and a
ler,

9.

METHOD OF INCREASING THE EFFICIENCY OF ALTER-

844.810.

NATING CURRENTS.

Isidor Kitsee, Philadelphia, Pa.
App. filed
II, 1903.
Divides the cycles of the alternating current between
the primaries of separate transformers, and impels the impulses of
the secondaries of each to flow through a consumating circuit.

844.811.
TELEPHONY. Isidor Kitsee, Philadelphia. Pa. App. filed
Oct. 14, 1005.
Relates to single party line having a magnet resistance adapted to be shunted by the hook and a visual signal
controlled by said magnet.

STORAGE BATTERY.

844,815.

Simon Lake, Bridgeport, Conn.

App.

filed May 26. 1904.
Has an inner tank and outer tank separated by
infusible material and a filling of waterproof fusible material which

melts at predetermined temperature.

INCENDESCENT LAMP

ELECTRIC MOTOR.

844,829.
SOCKET. Johann G. Peterson.
Bridgeport, Conn.
App. filed July =;. 1906.
form of embossed
fastening between the two parts of the casing of a sheet metal lamp
socket.
The parts have embossed ridges and spring tongues which

RECEIVER SUPPORT.

S44.S3?.
William R. Whitehome, Bethlehem, Pa. App. filed Sept. 19, 1906.
device to produce an audible sound in the receiver of a telephone when off its hook operable
from any station so as to call when line is being held.

time relay for arresting the progressive operation of the
magnets.

contactor

Julius B. Wantz. Chicago, HI.
App.
filed Feb. 23, 1906.
Has a ratchet on the motor shaft and a clog
co-operating therewith so as to tension a spring switch in the operation of the motor, so as to abruptly break the shunt circuit of the

844.701.

XLIX, No.

July

Milwaukee, Wis.
App. filed Dec. ^i, 1903.
operating motor and a magnetic clutch, a brake and solenoids therefor, and a controller and Umit switch for operating the brake and
844.662.
ELECTRICALLY
SKIP
Cutler, Milwaukee, Wis.
App. nled July 20,
of above adapted to hoisting apparatus.

Vol.

motor.
344.722.

John

Heisch,

Jr.

Allegheny,

Pa.

A

prevent their disengagement without special manipulation.

TELEPHONE ATTACHMENT.

A

PROCESS FOR PRODUCING MANTLES FOR INCAN-

844.849-

DESCENT GAS LIGHTING. Joseph A. E. H. Boullier, Paris.
France.
App. filed March 23, 1903. The process of manufacturing
incandescent mantles from micro-cellulose which consists in subjecting nitro-cellulose filaments to commercial incandescing nitrates so as
to cause them to swell without dissolution and then impregnating
them with incandescing compounds.

MEANS TO INCREASE THE EFFICIENCY OF ALTERNATING CURRENTS. Isidor Kitsee, Philadelphia. Pa. App. filed

844,878.

June

13, 1905.

Relates to modifications of No. 844,810.

CAR MAGNET

SUPPORT. William M. Brown, Johnstown.
844.918.
Pa.
App. filed Jan. 25, 1906.
Relates to railways in which the
track sections are temporarily electrified during the passage of the
train by depending electromagnets thereon.
Present patent relates
to method of supporting these electro-magnets between the trucks
of different cars so that their action will be continuous during the
passage of the whole train.

AUTOMATIC

FOR

SHUT-OFF
FLUIDS. Edmund L. Cridgc.
844.923Passaic, N. J.
Magnet operated valve
-^pp. filed Feb. 16. 1906.
for an air compressor system in which tlie magnet trips a detent
to release a small valve device which admits the air to a piston
so as to open or close the main valve.

TRAP FOR PREVENTING THE BURGLARIZING OF IRON

844,934.

SAFES.

Shedrick M. Harden, Chicago. 111. App. filed Tune 6, 1905.
of a bank building is designed to be provided with trap

The hallway

doors to cause the fall
operate an alarm bell.

of

burglars

therein

and

electrical

devices

SANITARY MOUTHPIECE

GUARD. Robert R. MacGill.
844,949.
Baltimore, Md. App. filed Apr. 26, 1906.
Has a cylindrical housing
for a roll of paper which is drawn outward to cover the transmitter
whene\'er desired.
Whole frame detachable on transmitter mouthpiece.

844 ,^06

—El

ectri c

TnromiDg Apparatus

844.779— Protective Device

for

Frangible Vessels.

William C. Shaw, White Plains. Md. App. filed Aug.
circuit breaking parts are revoluble in aligned relation

cam
to

App. filed Dec. 11, 1906.
Phone having an adjustable bracket to
carry the receiver in sprine supported relation to the ear of the
person using the phone.
The bracket is adjustable so that the
receiver may be placed either on the left or the right-hand side.

SELF-LIGHTING ATTACH.MENT FOR LAMPS.

844.731.

Svcnd M.

Meyer. New York, N. V.
App. filed Nov. 18, 1904.
An electric
attachment lor igniting kerosene in oil lamps having a wick.
The
«.mp has a spirally wound element which carries at its end an
incjindescing element of iridium.
The heat of the lamp causes the
coil to unwind so as to separate the iridium clem-nt from its contact connection,

VENT VALVE FOR BATTERIES. Frank T. Schalow, New
York. N Y.
App. filed Sept. 28, 1906.
A screw threaded plug
adapted for use with automobile storage batteries.
Has a central
needle valve which is normally held in closed relation by an elastic

«44.755-

band

CIRCUIT BREAKER FOR ELECTRICAL CONDUCTORS.

844.961.

in the

manner of a

safety valve.

SYSTEM FOR CONNECTING MOTORS AS
GENERATORS. Frank E. Case, Schenectady. N. Y.

^^^'^^^.rSSH'^^^^'
BRAKING

so that any rotary
break the circuit.

movement causes

2.

1906.

The

and each has

a

the separation of the parts

ELECTRIC HEATER. Edwin R. Waterman, San Francisco.
Cal.
App. filed Feb. 15, 10)04. A cylindrical tank, has its wall lined
with plastic material contaming resistance element, and inner casing
has inlet and outlet water connections.
PORTABLE DYNAMO. George A. Allen, Western Springs.
844. Q9I.
111.
Mechanical construction of blasting
App. liled Dec. 3. 1906.
dynamo having a pull rod with rack which rotates the dynamo armature through pinion connection.
844.970.

844.997.

PHASE SPLrrTER AND CLUTCH.

Henry H.

Cutler.

Mil-

The combination with a
waukee, Wis.
App. filed Aug. 7, 1905.
motor, of a phase-splitter, comprising a plurality of resistance of
different character, a magnetic clutch mechanism, and a plurality of
switches acluatable consecutively for controlling said resistances and
said

clutch.

PROTECTIVE

Charles A.
APPAR.\TUS.
ELECTRICAL
845.010.
App. filed Feb. 4, 1005.
Combined lightRolfe, Rochester, N. Y.
ning arrester and thermal cut-out having small graphite resistances
with solder held dents which release spring contact blades.

filed June 6, 1906.
Complcic control svstrm for tram motors
naving contaclor% and a reversing switch and circuits by which the
motor is connrctrd to exert maRnetic lir.tking effect when desired.

Ap().

'PROTECTIVE

**^'W....

I>EVICE

FOR

FKANGIHLE

VESSELS.

William Conslahir, Schrncctady, N. Y. App. filed Oct. 31, 1904. In
order lo prevent dang* rou<i shocks of mercury in vacuum tubes
during thrir iran*port.-ition. patrnter ha^ the walls of the vessel
with helicoidnl lurfaccs for absorbing Ihc shock due to the move-

ment

rif

the

fluifl.

ELECTRIC SWITCH.

Charirs M. Evclcth, SchcnccUdy, N. Y.
Switch contact comprising homogeneous
Afpp. filed June j.j, 1903.
mixture of rArlKin and carborumdum.

844.7J7.

MK(

844.793.

MASK AL EAR FOR TROLLEY

Gllmorr.

I'hiladrli.hia, I'l
»irr iiT rf»rnlurt«ir
gro«vr» and ih'-^r gro..
;ecting ribd ihTron, wl.

WIRES.

Edward

1906.
13,
The
with a pair of

Ian.

tiird

E.

trolley

rrc i»rd
lateral
by depending pintrii with proprd into the grooves by a conical
'•d

wedge.

INSULATING WIRE HOLDER.

844.79}.

Andrew

Ky.
App. filrd Nov. ij iqo<;.
An
spirally cut (troovc into which the line wire
rllie.

Ilatchrlt.

Insutnting
pns^wd.

block

I.*uls.

has

a

li

»r,OrK SIGNAL SYSTEM.

Laurence A. Hawkins. SchcneclUork niKn.il syalrm having
July u. lO"^.

844.797

lady. N. V
Ai»p. filed
direct eurrf-nt charKed track srction*,
HaK a single iiemaphore arm
mnviMr infr Hmirrr .irvt r^ution po^tiunn. and track relayn having
''
lire the overlap feature.
«44.»'

I

^

'

Ai>p,
'^'f

4.14,918- Car

AND

c:OMMINEI) FUSE
SWITCH. Henry Geisenhoner,
Schrnrctady. N. Y.
App. filed July 14, 1904.
The switch blade
or arm i» hollow and contains a spring l^nsioned fu^e so that the
blade ift tripprd to open the circuit when Ihr fuse blows.

844.791.

tl"

Ibe t.\]
operat'

ROLLING ELECTRIC SWITCME.S.
.irlet

(

.

Evelrih.

Scheiirctady.

N.

Y.

iU« a trip device for each circuit breaker
'.nne« tlons and locking devices by which all
rr i r%i, ;,tt>r.\ fr.,m actuollon whcn any one

«.I5.''>''

Magnet Support.

APPARATUS FOR AERATING AND CLEANING FLOUR.

AND

THE LIKE. Carl Trcttau, Gimmrl, Germany. App.
Nov. 2, 1906. A drvicp f«ir purifying llour of the vnrious livniR
orRnnisms which infect it.
Patrntrr m.ikrs use of electric arc liiinpH
into which the itnpmitirs arc flesignrd !» f;ill iind be drntroyrd while
Ihc flour >H at the Kanir titnr clmnsrd and putilird by a blast of air.
GRITS.
filed

APPARATlfS FOR IMPROVING GRAIN. Corl Trettau.
RiS.ni?.
<i{mmel. Germ.my.
App. filed Nov. a, 1906. Relates to modificnlions
of thr above.

SYSTEM

OF CONTROL. HnroUl E. White and Harold C.
Pease, .*^ch^nectlldy. N. V.
A|>p. filed .lune a6, 1905.
System of
control having n Koverning relay in a nilnl circuit, n maHtn con
trolled thrrrfnr, nnd n shunt which is bridged across the contacts
of thr rnnslrr con t roller whrrt said relay oprrntes.

«45."».1.

CONTROLLER. Ilnmld E. White. Schenectady. N. Y. App.
filed June 6. 1906.
Oelafls of controller having rcsiiilancc colln in
box, nni] arm to cut thrm out successively.
Also large circuit break
ing magnet.

845,034.

«4S."J4-

SAFETY DEVICE FOR OVERHEAD ELECTRIC CON

PlJCTORS.
Device

(or

when wire

Pur in. l-rancr.
App. tiled Mar. 6. igo6.
current connection to overhead conductor

ICmilr (lirnud.

interrupting
breaks.

World
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appears that the grand total for

It

less

sum than

a

$16,655,510 being mad'^

of $8,380,757 in electrical instruments,

and telephones, and $8,274,753

435

:

was

This

of S5.648.-

ma-

electrical

in

was remarkable, but even more

That

in

itself

the gain

in

miscellaneous minor apparatus, for as

of 30 per cent.
striking

made up

$3.597-833- or not far short

Thus there was a gain of

chinery.

telegraphs

machinery.

instruments and $7,409,242

electrical

in

including

electrical

in

a total of $13,057,677 in I905.

compares with

TERMS OF SUBSCRIPTION.

now

justify fully the sanguine c^ti-

to

these columns, the total being within

in

forecast.

the year reached no

up

10.

Electrical Export Trade.

figures of export trade are

$75,000 of our

D. Weaver.

Xo.

igo"-

9.
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Mexico
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taking $1,048,959:
as

while Japan,
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$4,000,000.
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appreciation

also an excellent market,

though not calling for quite

as in recent years of warlike stress, bought $<)<X).I46.

much
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total.
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emulative of our
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new
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compared with
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apparatus, Brazil was second with ?i 10,295.

are

renewed and persistent

to

In fact these data

of suggestion as to opening markets, and should invite

full

efforts to secure a share of the

wide demand now springing up for

world-

of electrical

classes

all

goods.

gives, thus far,

when

known

well

It is

Blondel,

it

gives

photographic

beautiful

wave forms up

traces of alternating-current

gives up, partly because of the difficulty in supplying enougli
for leaving a photographic record,

light to the sensitive plate

and partly because of
mechanical

of

inertia

connection with the residual

difficulties in

the

The

system.

oscillating

Braun

cathode ray tube has been used for oscillographic observation-;

mass and

small

The cathode

high frequency.

fairly

at

have negligibly

rays

while at the same time possessing a

inertia,

velocity of thousands of kilometers per second, so that inertia
difficulties

are obviated with this apparatus.

difficulties

still

One

of these

The

and the

sc-een,

providing a uniform velocity along the time

difficulty

In

in

of co ordi-

a.xis

produced by the motor or clockwork which

is

advances the photographic film of the Blondel or Duddell
lograph.

in.

the absence of sharpness in the cathode ray im-

pact spot on the phosphorescent

nates, such as

illumination

however, and new troubles come

persist,

is

work on

oscillographic

the

oscil-

Ryan used

harmonic motion of the

a simple

along the time axis, as produced by the

ray pencil

magnetic action of a
definite

alternating

simple

arrangement, but

is

much

less

This

current.

is

a

convenient than a uniform

motion, because the curve recorded has to be replotted by computation to the usual basis of uniform time, in order to render
the

r>--sults

The method

describes another plan

.S07

of ihi^ number, Mr. E. L.

the pencil along the lime axis.
the deflecting

.An inductance

is

charged, by a

magnets

electromagnets, which

The

provide at least a part of the needed inductance.

charging current

—

i.

Weber

uniform movement of

for producing a

the

e.,

current

initial

during a

period of, say, half the time constant of the circuit or less

By means

Ttses nearly uniformly.

provide the rcf|uircd uniform

to

deflecting

commucan thus be made
movement of the

cathode ray pencil during successive brief intervals.

commutator on
a

same

the

charfring circuit.

the

«et!i

up an

transverse

work very

The

'nicely,

a

otcillatory potential

oscillation of the

axis.

The method,

as

but does not admit

regi^tratifin nf tlir t-nvelopr

ishing amplitude.

menl

is

(if

in

the

described,
<pf

discharging

aUmg

appears

ohtaining a
It

to

photo-

jnerely provide!

^ucrr^sive wavecrctls of dimin-

week before

American Physical Society by Dr. E.

the

F.

heretofore unrec-

;i

ognized force in the interior of conductors carrying current.

summer Mr, Carl Hering observed a curious and unexphenomenon when a relatively large current was passed

Last

pected

The

through a horizontal liquid conductor.

seemed

liquid

to

disobey the ordinary laws of gravity by flowing vertically up
the electrodes, and standing at rest with

He

of 45° or more.

its

surface at an anylc

noticed that the forces at play were quit;

powerful, and that the liquid acted as though the column were

At time

forcibly contracted in cross-section.

was great enough

this contraction

points to form a deep V-shaptd

at certain

depression in the column, with steeply inclined sides, as though
it

oc, and tor fbis
was being pinched by some mysterious
Mr. Hering has termed the phenmncnon Ijie "pinch
i

reason

phenomenon."
This observation was communicated

made

a study of the subject

to

who

Dr. Northrup,

from the mathematical, physical

and experimental standpoint, the results of which are contained
in

One

the paper abstracted.

which

line

of research dealt with the

which

between the magnetic flux

relation
is

inside, of the

conductor

;

is

outside

and that

another with the attraction

of currents, and a third with the analogy between the elcctro-

same form

luagnetic laws and those of gravity for a body of the

The paper shows

tlic

outer surface of the conductor tend to

the center across the lines of force

and

itself,

that the current elements

which are

that they should have this tendency, just as

ductor carrying a current will tend to

move

force.

This tendency produces a radial pressure
conductor from

It

shown

is

lli:it

there

the
is

circumference

sures

conductor

any con-

across lines of

of

the

move towards

in the

in

the interior

toward the center

no resultant force generated nn the
cif

all

the pres-

the other parts of the ccniductor will act on the eeutral

in

part like a hydrostatic pressure, lending, as

out the core

two ends,

the

at

squeezed by the hand.
sures show,

among

The

like the

it

liquid

(|iiantil.ilive

were, to squeeze
in

.1

rnliber tube

values of lluse pres-

other things, Iimv very greatly these pres-

sures arc increased as the conductor contracts, the current re-

maining the same.

This Increase, however,

is

not

.is

great as

that

of the hydrostatic jiressiire, and thercf<ire a stable

tioii

is

reachefl

in

The paper

enoiigli.

ndi-

thus establishes a cnniplele theory of the

phenomenon, checked by cxpcrimeiils, on what
a very

c

horizontal columns, provided they arc deep

.-ippiars

to

be

rational basis.

At the crest of 'each alternatiim the movr-

relalivrly very slow, like the slack

tide, so that a

high-frequency dis-

cathode ray pencil

graphic record of the oscillatory discharge
a

second

shaft admits alternating current into

transformer and sets up oscillations on

circuit

A

Conductors.

in

outside nor at the center, but the aeeinnulatinn

of a make-circuit

tafr, the charging current of the inductance

Force

Northrup, dealing with what appears to be

near
In the article on page

portion of the

however, promising.

is,

Elsewhere we print an abstract of an interesting paper read
last

as the conductor.

intcrprctabic and comparable.

battery through

movement

of securing approximate uniform

A Newlv-Discovered

the Transactions

in

of the American Institute of Electrical Engineers about three

cathode

comparison with the complete oscillatory

in

little

logarithmic envelope of the dimin-

brush

high-potential

discharges with the Braun tube, published

years ago. Prof.

The

of course, something worth obtaining, but

is,

along the time axis

frequencies of

to

Above such frequencies

thousand cycles per second.

several

better success than the Blondel oscillograph,

that the ordinary oscillograph, of the type

by

devised

originally

very

is

alh.

io.

frequencies of several hundred thousand per

ishing amplitude
it

High-Frequencv Oscillographs by the Braun Tube.

no

oscillation

second are attempted.

1
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water perind of high

record of the line of crests can be secured,

the hurry-scurry of the spot across the icro line
leave an imprmioii.

It

would «eem, therefore,

is

when

too great to

that the

plan

The

author's investigations have fiirthcnuorr led to other in

lrres(iii({

results,

Fie

shows, for instance, tlmt

it

is

possible,

both from a practical anfl theoretical standpoint, to produce a
conlinitoii«

fountain of nicrcitrv «illi a conlinuons or alternat-
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g,

On

ing current, by allowing the mercury to flow out from the top

of the center of the core and tack to the circumference.
•

Also,

that by connecting the central part of one section of the con-

ductor with the circumferential part of the next by means of

may

pressures

the

tube,

be added

series

in

and recording instruments

tion to indicating

By

him.

itself to

any

desired

The

applica-

to

amount, thereby producing very high pressures.

a,

once si'gg;ested

at

made

using as the conductor a liquid

of the

very light alloy of sodium and potassium, and covering

it

with

a layer of a non-conducting liquid of only slightly less density,
the contraction

greatly increased, thus forming an interest

is

room

ing lecture

Among

e.xperiment.

an interesting experiment

which the existence of the flux

in

the interior of a conductor

other things he described

manifested by a continuous rota-

is

The phenomenon, being independent

tion.

the 'current,

with

observable

is

in

the other hand,

Under such conditions

in area.

siderably

severity of direct-current electrolysis.

preventing

Of

it.

more

far

various

for

steel

It

concrete

of

this

As

was neither slow nor

slight.

was amply

It

seems to follow that more

From

create

to

force in the interior of the conductor

considerable

the possible

common enough

is

are contem-

results

Concrete so far from being of any insulating value

interest

Another feature
an

number of

the

eleclirolytic

conductor

to

of the situa-

from being as evident

as

case of ordinary street

the

in

such cases are

in

subject

The

railway operation.

owing

stray currents which infest structural

apparent

its

steel are difficult

to

Unhappily, the remedies

tion are obvious.

far

The whole

and

novelty, to the theoretical deduction

The dangers

that.

at

lines of

always the same, no

is

matter what the size of the conductor.
of

some alarm when

immersion of

buildings, yet the

all

under these conditions, becomes practically a conductor, and

same current

that for the

be

in

While the circumstances were not

encircles a small wire

flu.x

than a large one carrying the same current.

to

sufficient to

time ineasured

in

reinforced concrete in water or moist earth

plated.

seems

its

be seen by reference to the paper, this

will

con-

numbers

space through wliich the conductor has shrunk.

is

electrolysis

of force

lines"

traction, but that additional lines are created in large

of interest

through

blocks

it

— the

around the metallic reinforcing material or

such as normally exist in

it

data

been

standpoint the results obtained are also

shown, for instance, that the

is

the

of course,

another effect which could not definitely be foreseen

is

place

around the original conductor are not changed by

this

has,

It

That such action can and does

purposes.

weeks rather than years.
o: interest.

will

occur appears very clearly from the paper, but accompanying

equivalent.

theoretical

a

were

import

serious

do very grave damage and took place

From

the

to

clear, then, that

suspected that electrolytic action might take place in structural

action

in the

seems

electrolysis while not absolutely

forward by Mr. Knudson.

brought

disintegration

direct current.

It

be con-

rise

most practical purposes alternating-current traction

for

remove the material dangers of

taking

as

may

the residual effect

though of course they never

increased,

actual

well

effects consid

found by Mr. Hayden have been ob-

served in cases where the electrodes concerned differed greatly

with

as

must be admitted that

it

trably larger than any

of the direction of

altirnating
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They

trace.

to

are covered up and do their

possible prac-

tlic

work

in

quiet.

would

It

course,

of

be,

possible

help by

to

tical applications.

making

certain structural elements negative, but there are

to be corresponding positive elements

ensure that these shall involve no

and

is

it

very

bound

difficult to

risks.

Studies in Electrol\.sis.
Electrolysis

is

in

as

seclusion until another outbreak

msny

opinions about

posed liave ranged
matizing

it

away

by some

is

to the front

in silence to

and the remedies pro-

way from Christian Science

stig-

double trolley, which

belief, to the

held to be far worse than the disease.

is

remain

There have been

due.

as about ions,

it

the

all

mere mortal

as a

comes

a thing which periodically

shrieking for attentien and then steals

It

had

its

innings surely enough at the last Institute meeting with three

papers devoted to

its

A

case.

few years ago there was

much

excitement over the possible dangers of electrolysis, and one

was

of the favorite responses
ing of alternating-current

refereme

a

ing.

it

seemed, and trouble

Mr. Hayden's paper, while

rest, yet

shows

very plainly that

accomplish very much

in

(.iiuMt

it

llie

way

the

with

alternating

current,

least,

the

electrolysis

is

small

residual

of

com-

Then came

still

entirely set

be brewfears at

alternating current c:iniiot

The
any

of

the

luiglit

of electrolytic action unless

under very favorable circumstances.
lliat

to ihe probable

remedy.

a

the allernnting current might

sinister suggestions that after all

not be so docile as

as

traction

not effect

oiilinary

n.iluie

found was

frequency

magnitude nf

and

at
a

phenomenon, generally con.siderably below one

nor cent of the electrolytic effect produced by an eiiual direct
current,

and

for

nmsl imrpnscs negligible.

seemed especially insusceptible
nating currents, so
pipes wonlil

lie

tli;il

alimi^i

the

In parl;ciilar, from

to

electrolytic

usu,il

danijers

eliniinateil.

attacks by alterto

water and gas

Electrolysis
is

hard to control at best and

is

the usually insidious slowness of

its

worst feature

A

attacks.

its

big current

gives immediate results and therefore can be traced with comparative ease

:

but a small current backed by a modest electro-

motive force may go on for years before
apparent, but in the long run
In

it

may

the use of concrete foundations

it

damage

its

is

really

be none the less serious.
is

certainly a very im-

portant matter to ensure freedom from electrolytic action, and
it

would not be an unwise or needless precaution

the

with

foundations

What

with trolley

since

if

.\s

they

:i

in

mind

fail

at

a

small area there

judgment as

Yet

may be able to
More than anything

in

a

may ensue

fairly

reliable

render the damage
else,

trying to treat electrolysis.

of the concrete conditions

be a safe guide

too, are well

it

should be

that one camiot trust to general principles or

general remedies
li.gation

security.

electrical

rule they should not be trusted im-

coating judiciously applied
practically negligible.

a

to plan

favor of differences of potential almost

in

localized action of considerable severity.

borne

to

Experiments with protective coatings,

worth undertaking.
plicitly,

reference

make

subways and grounded neutrals, the

lines,

chances are steadily

anywhere.

special

to

and

pretty thorough electrical survey of a proposed site

in

is

Actual inves

the only thing that can

plamiing remedies, supplemented by good

to the probable effect of

dislrilnition of polentinl.

remedial changes on the

:
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L nited States Government Standardizing Speci-

At
ment

Company

did not take all the necessary, possible and prope'"
precautions to safeguard its passengers at this point and. con-

meeting of the Association of United States Governand the representatives of the leading
incandescent electric lamp manufacturers throughout the country, held in Washington, D. C, on February 25, 26 and 27,
standard specifications covering incandescent lamps used by the
various Departments and Bureaus of the Government service
were discussed and mutually agreed upon.
The Association of Government Electrical Engineers, which
is an entirely unofficial bodj', was formed for the purpose of
drawing up specifications and making recommendations to
the various Departments of the Federal Government, and
consists of the following officers and members
Dr. X. Monroe Hopkins, electrical engineer, Navy Department, chairman
Mr. J. E. Woodwell, electrical engineer.
Treasury Department, vice-chairman Mr. W. C. .Allen, electrical engineer. District of Columbia, secretary;
Committee on Standardication of Incandescent ElectrlLamps. Dr. E. P. Hyde, Bureau of Standards Mr. B. F.
Fisher, electrical engineer. Quartermaster's Office, War Department Mr. J. E. Woodwell, electrical engineer, Treasury
Department Mr. W. Y. .A very. Bureau of Equipment, Navy
Department; Mr. P. L. Dougherty, electrical engineer. Treasury Department
Mr. W. C. Allen, electrical engineer. District of Columbia.
In addition to the above, the association comprises the following members: Mr. C. Gleim, United State Capitol; Mr. C.
L. Harding, Library of Congress; Mr. H. L. Hibbard, electrical engineer. Bureau of Construction & Repair. X'avy Department
Mr. F. T. Powers, electrical engineer. Government
Printing (Jffice
Mr. .\. S. Riddell. electrical engineer. Post
Office Department; Mr. R. H. Chappell, Bureau of Engraving
and Printing; Mr. W. B. Hadley, Washington Barracks, War
Dept.
Mr. Joseph S. Hill, electrical engineer, Interior DeMr. F. E. Cady. Bureau of Standards; Mr. E. E.
pp rtmcnt
Oillem. Office Public Buildings anfl Grounds; Mr. P. J. Crihbin, Government Printing Office; Mr. Charles R. Sugg, Government Printing Office; Mr. Thomas H. Humphries, Quarti-rinastcr's Office. War Dept.
Mr. George E. Laml/, electrical
a

sequently,
for

;

;

;

;

:

;

;

;

;

;

;

War

'iiginccr.

Dept.

The following

W.

Freeh and

'iciation;

J.

:

Messrs.

of
S.

lamp manufacturers'
Doane, W. H. Roberts,

the

E.

E. Randall. National

Messrs. Jonathan

Camp and

I.

Electric

Lamp

.As-

M. Johanson, Frank-

Manufacturing Co.; Messrs. II. B. Rfxlgers,
I"
W. Willcox and A I). Page. General Electric ComI-my; .Mr. T. L. Townsend, National Electric Supply Company; Messrs. R. H. Henderson and Walter Cary, Sawyer.Maii Electric Co.; Messrs. Wm. Coale, H. li. Ramey and \V
II.
Pinclell, Sterling Electrical Manufacturing Qimpany
Mr.
I'.dw Campbell, Gcrmania Electric I^mp Co.; Mr. N. L. Norri«i.
Banner Electric Co.; Mr. L. P. Sawyer, Buckeye Electric
.Mes^rs. R. S. Carrick and H. J. Jacijer. Tipless Lamp
f'o.
Messrs. E. S. Walsh and R. W. .Morgan, .'\nchor Lamp
fo.
Messrs. D. H. fJarrell and .\. C. Garrison, C<ilumbia
InrandeHcrnl Ijimp Co.; Mr. II. C. Rice, (ieneral IncandesTerry, Sunbeam Incandescent Lamp
cent l-iinp (.'o
.Mr. A. S
Electric

in

;

'

;

;

;

;

Co.
Prof,

Dr.

v.,

I'.

Clayl<in

York Testing

Roia. of the National Lureau of .StaMilanls, and
H.

Sharp and Mr. Prcslon Millar, of the New
were also present al the mrelings,

I-al«>ralorie."t,

The New York
On

Central

Bronx Accident.

the evrinng of I-'ebruary 16 an electric express, Iraveliiig

high rate of ipeed on the New York Central Railroad, in
Borough of the Bronx, near Wondlawii, and rounding a
curve, led Ihc track and was wrcckeil, Iweiily-lhrre pernons
bcinn killed and about ijo injured. A coroner'* jury ha* been

at a

the

were culpably negligent, and that the responsibility
condition seems to be divided between the
construction and operating departments."
In
the

existing

the

"We recommend

recommendations the jury said:

its

New York

Central

& Hudson

that

River Railroad Company and
this State be compelled to re-

others operating railroad lines in
inforce the fastenings of the outer rails on

all curves on their
constructed as the one in question has been proved to
have been, by additional spikes, rail braces and increased super-

lines

elevation, as

precaution

from the testimony given we

feel that unless

such

may

taken similar accidents

be expected.
"We furtlier recommend that until the above strengthening
has been completed over curves not so reinforced, the New
York Central & Hudson River Railroad and other operating
is

be required to lower the speed of trains over
such curves to so-called equilibrium speed, or one that is absorailroad lines

and employes, and

lutely safe, to protect the lives of passengers

that instructions to this effect be given those in charge of trains.

"Owing

to

the lack of information of employes

New York

sentatives of the

Central

& Hudson

and repre-

River Railroad

as to the determination or exactness of the speed of the electric
trains,

we recommend

recording

that

instruments or

speed as will enable their

they be compelled to install such

make such tests to determine the
motormen to know with reasonable

exactness the speed at which their trains are traveling.

This

information should cover speeds at the three different positions
of the controlling lever handle, and be properly tabulated and
placed in a prominent position in the cab of each electric loco-

motive."

we have received a copy of the following
addressed by Messrs. Frank J. Sprague and

In this connection

conmiunication

J. .\rnold to .Assistant District .Attorney Smyth:
"For some days you have been conducting an inquiry before
Coroner Schwannecke, to ascertain the causes of the disaster
of February 16 on the New York Central road, and to place, if
From remarks made at
possible, the responsibility therefor.

Bion

the hearing of last Snturday

we

infer that

is

it

now nearing

a close.

"In the course

representatives

were present

interests
T.

lidding inquest and its findings reported this week are as follows
"That the New York Central & Hudson River Railroad

Electrical Engineers

—

io.

:

Incandescent Lamps.

lications for
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of

ibis

iuvestijialinn

il

has been

suggested

was some remissness on the part of the Electric
Traction Commission which had general charge of preparing
that

there

the plans

the

for

change from steam to

The undersigned were members
was

in

that

existence for the four years ending

are. therefore,

"The

of

duties

familiar with the details of

and

responsibilities

of

electrical

operation.

commission,
its

that

which

necenilur. and

last

work.

eonunission.

while

numerous, were not universal. Its outside members were neither
officers of the road nor in charge of any of its departments;
in fact, during the l.itler part of its existence its duties were
almost nomit1.1l. as but few meetings were called during a
period of several months.
.At this lime the imniediale active
work of inslallalion in the electric zone was carried out under

body known as the construction comwhifh we were not memliers. but which was composed exclusively of heads of departments and others in the
continuous employ of the railmail, who were presiunably in
ilaily touch with the work.
"I'urlberinore. no in;iller who designed or installed the electrical e(|uipmenl. its ui)keep and operalion, as well as (he maintenance of the tracks, (he ilelerininalion of schedules, and the
'liscipline of the oper.iling forces were matters belonging solely
to other hands than ours, with whom wo were not in touch,
and over whoni, in our capacity as advisory eiiRineers. we had
Ihc supervision of .mother
mittee, of

no control whatever.
"During the investigations, both by the Slate Board of Railway Commissioners :ind the coroner's jury, we have been in
New York, sidiject Io call al any time; in fact one of us came
We arc
volnnlarily from Chicago to be available if wanted.
conscious of

nil

iicKlect

"f our diilirs. difect

in

plans nr equip-

March

g.
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We

or lack of precautionary tests on our part.

incnt.

stand

ready to assume to its full measure any responsibility properly
belonging to us as members of the Electric Traction Commission, but in the absence of any request for our evidence we
protest against the possibility of being charged with responsi-

which we believe belong

bilities

which

specifically to others, or

are the result of an accident, the causes of which are not yet
fully determined.

"We
but

have no desire to force ourselves upon your attention,
your wish to arrive at facts in regard to the responof this commission, we suggest that that desire can best

if it is

sibility

obtained by calling

lie

however,

Tf,

is

it

responsibility rests

all

who

are familiar with those facts.

now your judgment
upon

this

any measure of

that

commission, then

we demand

the

right to be heard."

while

concrete

495

protects

not an insulator but
the

found

.soils

from ordinary corrosion, it
good an electrolyte as any

steel

just as

is

in the earth.

The paper by Mr. Rhodes was
It show'cd the relative economy
tems

i-

'ot

largely mathematical in nature.

of different return feeder sys-

reducing stray currents from electric railways.
Oil
t/ie basis of the assumption that all resistance offered to the current flowing from the tracks to earth is in the contact between
in

and the

the rails
a given

number

earth,

to the rails at the

feed points

is

it

was shown

that the best results with

of feeders can be obtained with no connection

power

station

when

the distance between the

twice the distance from the powerhouse to the

first point,

and from the

when

rails

end of the

last point to the

line

;

while

are connected to the bus-bars at the power
house, the best results are obtained when the distance from the
the

It may be added that the coroner has now accepted a motion
hy Mr. Smyth to place the responsibility on the railroad comThe New York
pany, and not the president and directors.
Central has accepted the recommendation made by the coroner's

power

jury by issuing an order limiting the speed of trains in the

between the bus-bars and rails the leakage is independent of
the amount of copper used, and is equal to 4.8 per cent of the
leakage current with the bus grounded at one end and no copWith two feeders the leakage is
per in the negative circuit.
reduced to 1.2 per cent of the value which exists when the busbar is grounded.
Very little gain may be expected from the

The order

on straight roads the speed
not exceed forty-five miles an hour, and on curves thirty-

electric zone.
shall

states that

five miles.

from Direct-Current and Alternating-Current Railway Systems.

Electrolysis

At

the meeting of the

gineers,

American

Institute of

Electrical

En-

held in the auditorium of the Engineering Societies

Building.

Xew York

City,

on March

I.

three

papers

were

presented dealing with the general subject of electrolysis from
railway systems.

The

first

of these papers, by Mr.

J.

L. R.

station to the first feed point

point to the end of the
greatly

decreases

the

is

equal to twice the last

Insulating the negative bus-bar

line.

leakage current in any case.

With

use of

more than two

feeders.

In opening the discussion on the papers ^Ir. L. B. Stillwell re-

marked that there can be no doubt that in many of our cities and
towns damage is being done by electrolysis from railway systems, although the damage might be prevented by reasonable, application of known principles and methods.
The duty of the
engineer

is

to exercise his influence to secure a realization of

the fact that an ounce of prevention

and

to induce the executive

is

worth a pound of cure
of the railway com-

management

Hayden, dealt with alternating-current electrolysis. The second, by Mr. A. A. Knudson, described observations made on
the electrolytic corrosion of iron and steel in concrete: while
the third, by Mr. George I. Rhodes, gave some theoretical
notes on the reduction of earth currents from electric railway
systems by means of negative feeders.

psnies to take timely precautions to protect the interests

The paper by Mr. Hayden gave the details of a series of
tests showing the electrolytic action of alternating current at

them.

different frequencies

immersed
in

and different densities upon iron and lead

in diluted solutions of

the ground.

It

was found

such salts as

may

be expected

that the action varies greatly with

the chemical character of the electrolyte, but rarely exceeds onehalf percent of the action of an equal direct current.
eral, lead is

more attacked than

iron,

and the

latter

In gen-

shows great-

er erratic behavior than lead, due probably to the existence of

The electrolysis does not depend appreciably
upon the current density and it increases with the decrease of
frequency.
It was found that by superimposing a small direct
current upon the alternating current the electrical corrosion
could be made negative. That is to say, the total corrosion
was reduced below the value which would have existed with
no current flowing. It seems that a very small increase of the
a passive state.

negative half
is

sufficient

wave over the positive half wave of the current
make the negative half wave completely -re-

to

verse the action of the preceding positive half wave.

current equal to

1.5

A

direct

per cent of the alternating current com-

pletely protects lead against electrolytic action by 25-cycle current.

paper on electrolytic corrosion of iron and steel in
Mr. A. A. Knudson reported the results of some
laboratory experiments made upon blocks of cement immersed
In

his

concrete,

water and in which were cmlKiklcd wrought iron pipe, .1
ampere being passed through them continuously for 30 days.
It was foimd that the concrete was gradually disrupted while
Ihc irfin pipes suffered a loss in weight and exhibited evidences
On on?
of electrolysis when the blocks were broken open.
block which was immersed in salt water, but was not subjected
The author concluded that
tf current, no corrosion took place.
in

a

single feeder to the middle of the line and no other connection

of

the telephone and water works systems.

Mr. F. X. Waterman criticised the paper by Mr. Knudson on
account of the fact that the tests were not conducted under
conditions as they actually exist, so that the results are of little
practical value

and no

definite conclusions

can be derived from

Mr. Paul Winsor said that although the electric railways in
Boston are well bonded and a considerable amount of copper
is used in the return circuit, much trouble has been encountered from electrolysis on account of the fact that the Harvard
power station is surrounded by a marsh of salt water, beyond
which, about a mile away, is the first car track. Careful surveys have been made of the water mains and the telephone
cables and numerous negative feeders have been connected ta
the rails, and the trouble has been practically eliminated. Insulating joints ar used in the water mains: some of the joints
Recently experiments were
are of rubber and some of wood.
made in operating the railway on the three-wire system, using
the track as the neutral.

The method of carrying out the three-wire experiments at
Boston and the results obtained therefrom were described
by Mr. John W. Corning, who stated that one of the machines in the power house was connected in series with the
remaining equipment and a certain section of the overhead
trolley wire was joined to the negative terminal of the machine.
No change was made in the feeder sections, but insulatin;; joints were placed in the trolley wire at the crossing
It was found that
points of positive and negative sections.
with 1,100 amperes being used on the three-wire system the
drop in the rail was reduced to 17 per cent of that which existed when an equivalent current was used on the two-wire sysIn some cases the drop in the rail return was practically
wholly wiped out when use was made of the three-wire con-

tem.

nection.

Mr. H. G. Stott read a communication by Mr. S. M. Kintner,
made about three years ago
which were fully in agreement with the results recorded in Mr

giving the results of experiments
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Hayden's paper.

was found

It

that

for

iron and

steel

there

or no alternating-current electrolytic loss
greater than the normal chemical corrosion, but for lead, such
general

in

is

%

is

a slight loss which varici

of I per cent of what would be obtained from
under similar circumstances. The current densities assumed by Mr. Hayden are very unlikely to exist in actual
The writer expressed the opinion that
service conditions.
to yi

direct current

alternating

current,

far

so

in

as

practical

conditions

service

damage

are concerned, will not cause any electrolytic

to pipes

would be of consequence.

that

Mr. Calvert Townley remarked that the public has been led
going on secretThe condition, how-ever, I3
ly and mysteriously all the time.
to believe that electrolysis is a terrible thing,

serious at all, provided proper precautions are taken to
minimize the troubles. The engineer should take pains to state
the facts and not to belittle the dangers. Telephone companies
have adopted the plan of connecting the lead sheath of the

not

where the cable

cables

Power Transmission

positive to the return circuit witli »

is

metallic conductor, so that the difference of potential between,

At

the

way

to handle the

problem is for all parties interested to study the
and together and to endeavor to reduce the
Investigations made at Columdifficulty wherever it appears.
bia University in 1904 on electrolytic action with 6o-cycle curelectrolytic

situation carefully

rent indicated that the corrosive action of alternating current

metal

sub-surface

structures

may

be assumed to be neg-

He

illustrated also a i,ooo-kw, ioo,ooo-volt, core-

lype transformer which had been built for experimental pur-

by one of the manufacturing companies

poses

author's

designs.

The

terminals

from

this

Ganz explained

Prof. A. F.

that electrolytic action by alter-

may

be attributed to the fact that the corrosive
effect of the positive half wave of current is not entirely reversed by the reconstructive action of the succeeding negative

The reason

half wave.

for this lies probably in the fact that

a portion of the products of electrolysis

produced by the cur-

rent during the positive half cycle diflfuses

negative half

wave of current does not

away

so that the

quite reverse the action

Since these rates of diffusion vary

of the positive half wave.

greatly with different materials the per cent of direct current
electrolysis

conductors approaches the value necessary to the formation of
corona, the effective diameter of the conductors in regard to
capacity

with

increased

is

increasing voltage,

produced by an alternating current varies greatly

On

electrolytes.

different

this

theory the

of

effect

in-

allel.

The

the paper was opened by Mr, H. A.
commenting upon the great value of the
work of investigation conducted by Prof. Smith, remarked

discussion

I.ardner,

who,

that almost

all

of

in

of the trunk line railways are at present seriSuch
the electrification of their routes.

considering

ously

will necessitate long-distance transmission, and
extremely high voltages will be necessary. Thus the demand
for high voltage transformers and transmission circuit in-

electrification

sulators will certainly increase rather than decrease.

the present time electricity

show

cessfully to coinpete with electricity generated

to be the case.

discussion was closed by Dr. C. P. Steinmetz, who rethat iron rails and both gas and water pipes can very

marked

readily be protected by the use of negative feeders, so that the
electrolysis

not serious in connection

is

with them.

It

is

in

ihe case of the lead cables of the telephone system that there

the greatest danger of

the cables

is

perfect

whole extension

is

electrolytic

and absolute,

made more

if

action.

Protection

the cable throughout

for
it'^

negative than the surrnunduiK

In the case of alternating current an electrolytic cor-

(fround.

rntion

amounting

to

J^

of

I

per cent

est of

iwjint.

By

would destroy metal

at

some

using the superposed direct current the cicctrolysi'.

from the lead sheaths to the iron rails, but the rails
arc thoroughly capable of withstanding tin- minute corrosion.
Instead of specifying a certain minimum polrnlial drop again.il
iT'.und in the return feeders, which has been done by certain
I'-rnian engineers, it would l>e more sensible to specify that the
imderground iron structures which arc to br protected must be
is

shifted

'

made
rail.

tirp;itivr

ntii!

nl

.ill

linir

Even

at

being transmitted from Niagara

where it is able sucfrom the cheap-

coal.

Mr. G. Herbert Condict stated that recent investigations had
shown that the undeveloped deposits of peat in the south possess great possibilities as the source of fuel

transmission

generated
present

He
at

is

systems.

It

is

estimated

that

for

long-distanco

electricity

can be

from peat as a fuel at a cost much less than at
charged for electricity from hydroelectric stations.

expressed his intention of presenting data concerning peat
a subsequent meeting of the New York Electrical Society.

of the direct current

(onditions to protect the lead cable by superposing the direct
lUTcnl upon the alternating ciirr'-nt in the return circuit. It
true that «uch direct current

is

into the very heart of the coal regions,

would be destructive to the lead cables in a very short tiin<*.
As p'luitrd out in Mr. Ilayden'n paper, it is possible under all

IS

and the

be represented as flowing through a circuit joining the two
conductors consisting of a condenser and a resistance in par-

creasing the frequency would be to decrease the electrolysis, a?
the results of the experiments recorded in Mr. Hayden's paper

is

transformer

ere brought out through insulators of pyramidal form.

current w'hich passed to and from the two conductors could

nating current

'i'hc

according to

Views
were given of a three-part transmission circuit insulator
which had withstood electromotive forces as high as 250,000
volts.
Prof. Smith e.xplained that experimental observations
seemed to indicate that as the voltage between two cylindrical
V.

their
ligible.

in the

27, the president,

tically nullified.

Prof. G. F. Sever stated that the proper

meeting

first

to the core.

with

Voltages.

Engineering Societies Building on
Mr. G. Herbert Condict, announced
that the New York Electrical Society was then holding iti
265th meeting, being the oldest electrical body in America.
The paper of the evening, "Power Transmission Voltages of
To-day and To-morrow," was presented by Prof. Harold B.
Smith of the Worcester Polytechnic Institute. By means o»
lantern slides Prof. Smith showed the past developments and
present condition of power transmission systems. He described
and illustrated transformers which had been constructed for
giving electromotive forces up to 500,000 volts.
The coils of
these transformers were arranged in the form of disks separated from each other and from the core by considerable space
which is occupied by oil as the insulating medium.
The
transformers were of the core type, the disks being given such
internal diameters that the space between the coils and the
core increased uniformly from the center disks to the edge
coils, which possessed the ma.ximuni difference of potential
its

February

two conductors is practically eliminated. While the tendency to flow is not entirely removed, it is decreased to a sufficient degree so that corrosive action from electrolysis is prac-

these

"on

io.

little

as employed in cable sheaths, there

from

XLIX, No.

Vol.

mnititainrd nrpnlivf

;ii?;iinsl

the

Research Fellovvsliips in Engineering.
Ihc University of Illinois has extended and strengthened the
of its graduate work in engineering by recently establishing ten research fellowships in the engineering experiment
These fellowships have an annual value of $500, anil
station.
are open to graduates of approved universities and technical
field

American and
two consecutive collegiate

They must be accepted

schools, both

foreign.

for

years, at the expiration of which

requirements have been met, the Mjstcr's deif
all
Preference will be given to men wln>
gree will be granted.
have had some experience in practical engineering work outperiod,

side of college.

The appointments

will be

made upon

the rcc-

March

y
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ommendation of the station staff of the engineering experiment
station, and upon the approval of the faculty of the graduate
school and the president of the university.

The engineering experiment

station,

it

may

be explained,

i-r

It
with the College of Engineering.
was established in 1903 for the purpose of carrying on investigations along various lines of engineering, and for the study of

a department connected

problems of importance to professional engineers and to the
manufacturing and industrial interests of the state. The work
of the station and the college is closely related, the heads of
the several departments of the College of Engineering constiThe investigations are carried on by
tuting the station staff.
the members of the staff directly, sometimes by a fellow as
graduate work, sometimes by a member of the instructional
force of the college, and frequently by special investigators belonging to the

corps.

station

The various laboratories of the station and the college offer
exceptional facilities for investigational work, being well equipped with the most modern apparatus. During the past four
years about $300,000 has been appropriated by the state legislature for the maintenance and extension of this equipment,

and

believed

is

it

that

the

same

policy

liberal

will

be con-

versities,

and throwing

graduates of both American and foreign unihopes to secure a picked body of men

to

station

the

imbued with the true spirit of genuine investigators who will
do graduate work of high grade. It is expected that valuable
results will accrue to the station, and that a body of experts
v/ill be developed, some of whom may b-e attached later to the

A circular giving full
can be obtained upon
application to the director of the Engineering Experiment Staregular corps of station investigators.
information will soon be issued, and

Urbana,

111.

The County Council
for

The scheme

Electrical

Energy Plan

London.

So far as the outlay upon
new system of generation and supply is concerned, the
amount and the rate of progress of expenditure may be to some
raising of large additional capital.

the

extent beyond the Council's control, inasmuch as the Council
will be under obligation to make provision
reasonable demands for supply.

to

columns from time

to time

for supplying the London area with electrical
The Parliamentary Committee of the London County

plans

the

Cotuicil

has

now submitted

for

meeting

all

The committee state that they had examined from a financial
standpoint the estimates prepared by the experts of the working expenses of the proposed undertaking at various stages
these estimates appeared to have been prepared
with care, and there was no feature in them to which they took
exception.
Interest on capital outlay had been calculated at
an average rate of ^yi per cent, and repayment of debt was

of development

provided

for,

;

on the basis of cumulative annuities, within the
working out

years.
Turnins
committee recognized

at about 32

to the revenue side of the account, the
that'

it

was not

The

revenue.

possible

to

frame any certain estimates of

experts by their tables showed that

a draft of the

for approval

bill

all

if

the

energy generated was sold there would be a small surplus of
revenue over all charges when two-fifths of the new generating
station was in full operation. The committee feared that during
the early years, while the business was being got together and
the undertaking gradually brought into operation, some charge

on the rates must be looked for, and the Council must face
The highways committee were advised that
this probability.
there was difficulty in avoiding this by fixing higher charges
at first for energy supplied, as the charges must be fixed low
from the outset, in order to attract business. The whole conception of such an undertaking was that cheap electricity could
be obtained only by generating on a very large scale, and this
necessarily involved that the volume of business should reach
a certain level before the undertaking paid

.\ttention has been called in these

energy.

also provides for

purchase by the Council of the undertakings of electric
lighting companies within the area when they shall become
purchasable under the Electric Lighting Act, 1888. The committee do not think it necessary or possible to estimate the
extent of the liabilities which may be incurred by the Council
in the future in connection with that matter, but they point
out that whene.ver purchase takes place, it must involve the
the

the equated period

offering these research fellowships of $500

them open

tion,

of undertakings in the future.

periods of the estimated life of the various parts of the works,

tinued.

By
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its

way.

The ex-

looked for a rapid growth in the use of electricity for
motors, and it was expected that when the scheme was fully
developed, by the year 1915 or thereabouts, there would be a
perts

substantial surplus sufficient to secure the financial stability of

next session of Parliament to
enable the Council to supply electrical energy in London, and
The opportunityin a large area of the surrounding districts.
will be taken by the finance committee to present an exhaustive

the undertaking.

report upon the financial bearings of the scheme.

necessity of fixing as low a price as possible, thought sufficient

which

will be introduced in the

In this report,

which is signed by Lord Welby, the committee point out that
the scheme of the present bill differs in very many particulars
from that submitted to Parliament last year. In the first place.
in deference to the views expressed by the select committee, a
larger scheme has been prepared, and the powers, if conferred
upon the Council, will carry with them an obligation to furnish
a supply of electricity on certain conditions, whereas last year's
The total capital outlay
proposals were merely permissive.
is estimated approximately at $22,500,000
be spread over a
period of about seven years. This would provide for the erection of a generating station at Barking, and the necessary
transmission system and switch centers.
The sum includes
$1,000,000 for interest to be charged to capital account during
the period of construction, and additional amounts for working
capital and for letting out motors and other apparatus on hire.
'

Power

will

be sought in the

electric supply
cil's

scheme,

generating station

if

.

for the incorporation

in the

the Council so decides, of the

Coun-

now

bill

\n

use for

its

tramways, but the

approximately $4,250,000, is not included in fh'?
above figures, as the expenditure has already been incurred,
and there will only need to be an adjustment in respect of
it between the tramway and bulk supply accounts
nor Jo the
figures include capital which may be required for the purchase
cost of

this,

;

any

relief

to the

The

estimates did not. however, contemplate

rates,

the lines of giving the

cheapness

of

price.

the scheme having been prepared on
consumer the utmost benefit possible in

The committee,

margin should be allowed

while

recognizing

the

reasonable safeguards

to afford all

against any change in the rates except in the very early years
of development.

The scheme proposes

that

the

undertakings

of

borough

be taken over at the amount of their outstanding
debts, as this is considered to be a more acceptable basis than

councils

to

.shall

attempt to arrive

at

the value of each undertaking on the

basis of capital cost, less depreciation.

The

finance committee,

however, point out that as a rule loans for electric lighting
have been spread over periods in excess of the estimated life
of the works, and the borough councils are required to provide out of revenue or reserve funds for any renewals which

may

arise before the expiration of the loan period. .\ny reserve
or renewals fund should, therefore, pass to the Council, if the
Council were to assume the outstnndins indebtedness on these
There were obvious difficulties connected with
undertakings.
the proposed basis of transfer owing to the different circum-

stances
takings,
cations,

and financial conditions of the
and further consideration might
ft

v.nrious

local

under-

to

some

modifi-

Ic.id

would, perhaps, be possible fo- the Council to leave

the diirihuting part of the undertakings in the hands of the

horou.uh councils, the Council concerning
eration and supply in bulk.

itself

only with gen-
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The committee

down

point out that, as the Council has already laid

policy with regard to the electricity supply for London,

its

only remained for

it

them

to

endeavor to make clear

to

probable results of that policy.

The

monopoly

in the

be proposed by the applicant,
title.

CURRENT NEWS AND NOTES.
THE LINCOLN ELECTRICAL SHOIV.—The

outside

Council has adopted the policy which involves these financial
responsibilities because, the committee understand, it is apprehensive of the results which might follow the establishment of
vast

may

Considerable financial risks are

London within the area of supply will be
entirely immime.
The large addition to the Council's capital
requirements which the scheme involves must tend to affect
the raising of money by the Council for all its services.
The

2

Office decides as to the influence

but the Patent Office will not be required to adopt such

inseparable, they say, from the establishment of an undertaking
cf this nature and extent. Under the scheme which has been
adopted the financial responsibilities and risks will fall on the
ratepayers of London, while the ratepayers of all the large
districts

of the invention

title

io.

upon the priority of the application.

of such alterations

the

Council, so far as financial considerations are concerned, the

The Patent

claiming clauses.

XLIX. Xo.

Vol.

show which
coln Gas &
manager of

electrical

being promoted for Lincoln, Neb., by the Lin-

is

Light Company,

Electric

under T.

the commercial department, has

all

B.

Mitchell,

the

available

space taken by exhibitors and promises to be a great success.

COXi'ENTlOX. — The

N. E. L. A.

executive committ'

the National Electric Light Association at a meeting, in

hands of a company.

.;

of

.Vash-

ington last week decided to hold in that city, at the New Willard Hotel, the next annual convention on June 4, 5, 6 and 7.

There

Hungarian Patent Rules.

also

will

be

evening of June

The Hungarian Patent
translation of

lish

stracted

A

an abridged Engfrom which the following is ab-

Office has published

rules,

its

The

month

and

one of the most

is

believed

is

i.

The work-

will

be a verv large attendance.

2.

Which

relates

to

influencing the action of Congress on the

Service"

The invention

is

not regarded as

plication for patent:

It

i.

has been

of Representatives last Friday,

20,000 telegrams, protesting against

it can be used
by persons skilled in the art. 2. It has been made so known
by public working or by exhibition that its employment by
persons skilled in the art has been rendered possible. 3. It has
previously formed the subject matter of a patent.
The invention is regarded as new notwithstanding jjublicatlon or working, if since its last publication or working up to the
application for a patent for it, a term of one hundred years has
elapsed.
It has to be determined by tnatics made with foreign Stales whether an official publication published in a lor-

tign Slate deprives the patent of novelty.
description

must answer the following requirements:

must enable persons
<.f

any

skilled in

make

the art to

more

application

thereof.

In

particular

the

descriiition

March

with some

I,

any emasculation of the

than the men expected or than the railroads can
Senators were also iiicliulcil in this unwonte<I

liberal

possibly stand.

distribution of telegraphic favors.

A COLD
ily

B.l'l II.

— The

electrical coiiiiiiiuoe of the nuiuicipal-

of Bath, England, has unanimously

council to
tion,

it

are not

recommended

the

town

After eleven years of opera-

the lighting plant.

sell

has proved a decided failure, and the "gross profits"
for meeting the interest and sinking fund

now adequate

Mr. Ernest Schenck,
energy from the Somerset Electrical Power Com-

charges on an investment of $810,000.
ith electrical

v.

|i,iiiy

,111(1

Western

the

Electrical

Distributing Corporation,

is

from the city, paying the corporation
every cent of its outl.iy, and offering $100,000 as a bonus foi
a perpetual franchise,
lie offers an immediate reduction in
rales for street lighting, etc., and the transfer will bring an
take over the plant

to

estimated reduction

ihc invention on the basis of such descriplion with-

"Hours of

Such a deluge made the representatives pretty an.xious
and busy, and it is said that as a result the measure is even

in

local

i.

the subject

object of

tlie

Follctte

bill.

new if at the time of the apmade so known by published

printed publications or other reproductions, that

La

the railway telegraphers of the country flooded

bill,

House

the

:

out

there

l^eautiful at the national capital,

TIVEXTY THOUSAND MESSAGES.— V^Wh

contrary to a law, or ordinance or to public

is

arms for war purposes, explosives, ammunition, fortifications or ships of war necessary for
increasing the belligerent power of the Austro-Hungarian army,
the navy or the royal Honved, provided the Minister of Commerce enters an opposition against the grant of such patent.
3. For scientific theorems or principles as such.
4. For articles
serving for human and animal nourishment for medicines and
.articles produced by chemical processes; the process employed
ill
making such articles can however be patented.
morals.

It

exhibition and the meetings will be

:

ing of which

matter

The

held in the spacious ballroom or top floor of the hotel.

it

patent cannot be allowed for an invention;

The

an electrical e.xhibition beginning on the

3.

This incident
cipalites."

change

any misleading ambigiiilies, iinr must it keep
secret anything relating to the means, the mode of working

to

The

local

5

cents on the pound.

(li--.agreoalile

cold bath for "muni-

taxation of

regarded as a

is

are

ratepayers

over

enthusiastic

thi;

private ownership.

mu.Ht nut contain

or

ilie

particular operations necessary for successfully carrying

the invention into practice, nor must

it

name means or

devices,

which arc more expensive or have not the same effect.
2. If must numerate in one or more claiming clauses, what is
considered to be new and what the applicant wishes to have
protected by patent. If there be two or iiiun- claiming cl.iiiscs
and the substance of the inventinii does not consti

in the

maitiTs

'iparalily pointed out in the several riaiming clauses but in the
rnlircty

'if

griiiips

ill

the matters poiiilerl nut in

all

the

claiii.iiig

causes or

of such claiiiiing clauses, this circmnstaiicc has t"

DefectH of lli< claiiiiing clauses
mentioned.
cnniiol I"- remedied by other parts of ihc speciliculion.
3 It II list lie accompanied \>y llic drawings necessary for its
be

particularly

iinderslai; 'iiig
will

a*

iiccc«sar>',
4.
r.r

the

It

and drawn

prescribed hy

to

in

permanent form and

ordinance, and,

if

it

in such fiprin
should prove

.0 by moilels or samples.

nnis.

be provided

with Ihc signature of Ihc Applicant

Up

to the publication of the application

his representative
.-i[ipli>'aiit

can make alleratimis

in

llir

description ^ind the

NATIONAL ELECTRICAL

C(U>E.-Mt.

C.

M. Goddard

has issued as secretary of the Umlerwriters' National bUectric
Association a bulletin of several pages eiiilindyiiig the suggested changes

rules, etc., to be

in

New York

taken up

the nieetiiig to

at

and 28. '\']\v pamphlet
contains also the reports of the committees on slow-burning
weatherproof wire; street r.iilway property and rolling slock;
double and single-pole switches; variable speed motors; theabe held in

City

March

27

wiring; rheostats; series lamps; insulating juinls; outlet
boxes; eoiidiilets
grouiiil coiiiieclions
fuses in neutral of
tre

;

;

three-wire sy.slems

;

of

suggestions.

lint

iiiiscellaiieiiiis

material

Mood,

Jr.,

is

electric

thu.s

signs.

offered

itiBurnncc expert

A
for

There are
large

.ilsn

ainniinl

consideration.

,1

number

!
Mr

niipiir

W

on behalf of the Nation:il

II.

Ivlcc-

issiieil a notice to its inemMr C. J.
and co operaliim
n. Wiiodhiiry, secretary of the National Conference on Slandrd Electrical Kiiles, also announces a meeting of the Concrencc in New \'ork City, at the Edison Auditorium on March
consider the proposed changes and reports above noted.
I to

tric

l.igltt

liership

Association, has just

iiiviliil(t

active

iiilercsl

M.vRCH
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ELECTRIC HEADLIGHTS.— Under
bill

State to equip

of

all

its

A DAYTON CAMPAIGN.— A

the influence of union

has been passed in the Texas House of Assembly and
will probably pass the Senate requiring every railroad in the

labor a

locomotives with electric headlights.
city

of

Worth,
newspaper

Fort

Texas, has a municipal lighting plant and the local
amuses himself with illustrations of its lights of "one
candle-power" and the manner in which the citizens grope
around in the darkness of their own creating.
cartoonist

part of the very enterprising

campaign for increase of business which has been carried on
by the Dayton Lighting Company for the past two years has
been a recent letter addressed by F. M. Tait, general man-

company has an illuminating engineer and

the

services

any customer who
results from

to

the best

possible

Mr. Tait reports that

this

is

offering his

not sure that he

getting

is

lamps as now
circular brought many

arranged.

his

replies.

ELECTRICAL SALESMEN'S ASSOCIATION.— The
GIFT TO RUTGERS.— It

announced that a gift of $25,000
made by Andrew Carnegie for the science and electrical courses
of Rutgers College has become available. The gift, which was
offered some time ago, was contingent upon the amount being

A

duplicated.

new

is

building will be erected for the housing of

the department.

VIENNA ELECTRIC FOUNTAIN.— The

city

of Vienna

has installed a fine electrically lighted fountain in the Schwartzcnbergplatz. Underneath the fountain, in a cemented chamber,

at the

INTERURBANS IN TEXAS.— Tht
passed a

bill

Texas Legislature has

giving interurban electric railway companies the

eminent domain. The bill was drawn in the interest
of the proposed interurban electric railway about to be built
between Houston and Galveston. It will be 51 miles long, with
spurs to one or more pleasure resorts on Galveston Bay.
right of

Grand

M. O.—A

special cable dispatch

the business session, an informal discussion of

2 records a great victory by the people of that
over the advocates of municipal ownership. No less than
42 seats have been gained, giving the conservative forces, apparently, 76 seats out of 118, in place of 34. The recent extravagances of the "Progressive" party and the startling increases
in taxation have literally scared the citizens, and this election

and protest against any further municipal owner-

ship enterprises.

CORRESPONDENCE SCHOOL INSTRUCTION.— In

an

Foster, stated that the school has 75,000 installment accounts,

income

year was $4,200,000.
In the course
of an address the mayor of Scranton stated that the institution
employs 1,200 men and women, and during the past 15 years
has.

the

last

ELECTROCUTION IN JERSEY.— On

FIXING PRICE OF ENERGY.— A

bill

has passed the In-

public utility companies in the state.
The act
Councils the right to fix the price of gas. water,
electric light and other public utilities by ordinance, from time
the

all

City

time.

A

is

not

has the

bill appropriating $10,000 for this building,
but the fate of the appropriation is still in doubt; in fact, there
The
is little sympathy with killing by electricity in the State.

present law- was passed last winter at the request of a

The law was robbed

newspaper.

to

to

company furnishing

the

the

utility,

it

appeal to the court for a hearing.

states that

the Italian

Bollcttino dclle Finansc

Minister of Posts and Telegraphs has

Chamber

providing for the
expenditure of $5,000,000 on measures for improving the postal,
telegraphic and telephonic services of the country. The following arc among the proposed items of expenditure $40,000 on
letter bo.xcs, $200,000 on experimental pneumatic postal service.',
of Deputies a

bill

:

in

provide funds for carrying

to

STEVENS INSTITUTE.— At
the

it

out.

the recent annual dinner of

Alumni Association of the Stevens

Humphrey said that
among them an electrical

President

the

Institute of

Institute

Technology

needed

several

laboratory to cost $100,000. a
machine shop to cost $50,000, a students' hall and increased
endowment. He also said that the $45,000 which Stevens paid
things,

as an inheritance tax after the civil war. despite the fact that
is being demanded back
by legal process of law. The demand has been made now for
thirty years without getting the money, but there is still hope.
.All told the Institute could spend $700,000 very easily.

A. I. E. E. AT SCHENECTADY.— A very large audience
on February 28 listened to a lecture by Mr. W. S. Moody on
"Thermal Problems of Static Transformers," given in the regular course of the Schenectady branch, American Institute of
.After briefly outlining

some of

the con-

comprehensive comparative exposition of the many methods used
to keep the temperature of large and small transformers within
practical limits. His descriptions were illustrated by charts and
followed by a series of lantern slides and the hour or more taken
by his talk was one of the most instructive in this season's
course.

NETWORK OF JERSEY TROLLEYS.— It
the Pennsylvania Railroad

on the
se th

ITALIAN EXPENDITURES.— The
presented to the

Committee

New York

of effect by the failure of the

Council

City

satisfactory
right

death by

present Legislature a

may, under the provisions of the
measure, name whatever price it deems fair, and if the rate
to

i

ceptions of early transforiner designers, the speaker gave a most

diana House, and will be favored in the Senate which will affect

March

murder became the law in the State
of New Jersey, but there is no money for carrying into effect
the provisions of the act. which says that such executions must
There is pending in the
take place in an isolated building.
electricity as a penalty for

Electrical Engineers.

given instruction to nearly 1,000,000 people.

gives

points in

other institutions escaped the charge,

address delivered at a celebration to commemorate the fifteenth
anniversary of the International Correspondence Schools of
Scranton, Pa., the president of that institution, Mr. T. J.

and that

some

salesmanship was participated in by most of those present.

from

city

their revolt

Tuesday evening, February 26. A
were reported by the committee

by-Iaw'S

This constitution provides for the organization
The meeting was
Mr. Francis
presided over by President C. A. S. Howlett.
Raymond, Old Colony Building, Chicago, is secretary. After

London of March

is

and

of sections in different cities of the country.

.-Appropriation

LONDON AGAINST

Pacific Hotel,

constitution

and adopted.

there are placed twenty-seven reflecting lamps, capable of pro-

ducing seventy different luminous and colored effects on the
waters of the fountain.

Elec-

Salesmen's Association held a special meeting at Chicago

trical

new

that

to various customers, calling attention to the fact

ager,

FORT WORTH LIGHTING.—The

499

Rome, Naples and Milan

;

$2,400,000 on telegraph materialij,

and $1,640,000 on the extension of the telephone service.

Yo.

^

1

is

stated that
all resort';

Cape May by trolley,
within three years it will be possible to go from New
Sand* Hook by steamer and ride without change of
l«'
T

1

sey coast

from Sandy Hook

cars to the southernmost point of
'he

is

fostering a plan to link

Shore '7ast Line,

lieavily interested, are

in

to

New

Jersey.

Engineers for

which the Pennsylvania Railroad

is

already making surveys for a southerly

extension by which the line to Ocean City will be carried to
Wildwood, Sea Isle City, Avalon and through a string of growing rf'Jrts farther south to

uVf f
s\

tlie

new

me- of

Cape May. Cars are to be running
Cape May terminus early in the

coast route to the

1008.
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STAND AXD DELJl'ER.—AM the uses of electricity are not
A negro porter was having his "blood

yet fully appreciated.

Bowery museum last week, when he suddenly discovered that the handles of the machine he was holding were
charged heavily with electricity, and the current was so strong
that he could not relax his grip.
While thus powerless he
alleges that he was made to promise to "shell out" if he was
tested" in a

released.
He did so, and had to give up 20 cents, all he had.
This was the story he told to Magistrate Sweetser in the Essex
Market Court. The proprietor and cashier, respectively, of the
museum were held in $1,000 bail each for examination, charged
with extortion.

6.6-ampere

direct-current

The

cross arm.

is

was issued February 19 to F.
M. F. Cazin on a glower lamp of a type which was first
patented by the same inventor July 18, 1894. The glower consists of a core of metal or metals of the ruthenium-osmium
class, and preferably of an alloy of two or more such metals.
This core

is

then coated with an alloy of a metal of less af-

One

oxygen than the core metal.

for

finity

patent

glower consists of

of the forms of

conducting core of spiral form and of
and modifying
the simple cylindrical surface, which surface is coated, as
previously stated, with a metal of less affinity for oxygen than
that of the core metals, such as tungsten, rhodium, thorium, etc.
These latter metals may have their surface coated with a
a

a

layer or layers of metals plated on the core

of

layer

their

own

oxides.

NOT

industrial

centers.

mining schools

will

Under the provisions of the bill, existing
be made more efficient and placed under

control of the director of technical education, while the prin-

have supervision over the entire
for an expenditure of $100,000 for

cipal of the central college will

system.

The plan

calls

The

buildings, equipment, etc.

are

lined,

central college

scientific

and the

research,

be a degree conferring institution with a

will

of experts as professors,

staff

objects of the college, as out-

training and

technical

who

will

form the gnvirning

board.

THE CHICAGO A
telephone

able

American

I

meeting

E.

E.—A

very enthusiastic and profit-

was held by the Giicago branch of

Engineers on February
26.
Mr. S. P. Grace, of Pittsburg, chief engineer of the Central District Printing & Telegraph Company, ijrcscnied a paper
illustrated with lantern slides on the "Telephone Wire Plant."
The paper was full of valuable data on comparative values
of standard "conference" cable and other sizes of cable and
overhead lines, showing the talking limits of various kinds,
both with and without Pupin loading coils.
Me gave lantern
tlidr illustrations of the standard construction used by his
company, which vna'i very complete as to details. The publication of this paper in full uill U' looki-d forward lo with much
interest by all telephone engineers.
The paper was discussed
by Mesurs. S, fj. I.arnrd, K F Nfirlon and ')lliers of the Chicago Telephone Company
the

A
other

Institute

of

TRANSMISSION LINE.-Awnnit

SmoLE-l'IIASE
companies

tranAminiion

linc^i

heat and (Miwer

Company.

ii

which
In

Electrical

have

recently

neighlioring

extended

towns for

single phasi-

fiirnishing

the Ma^sillon (Ohio) Light, Ileal an(.

This company

hn.s

a

line

lo

Canal

lage of i.^io inhabitants, ten inilei clislant.

ated at 10,000 volis.

'I'he

the stiif-up transformer

is

P"nlli>n,

The

liin-

poles are located on the
in

llie

power

station nl

is

lighl.

Power
n

vil-

oper-

highway;
Masjillon,

step-down transformer on a pole at Canal Fullon.i The
transformers are 50-kw.
Thirty- foot polos were used/ Be.ind the

is

18

The

circuit.

No. 8 copper and on the arc

No.

circuit

there

is

a

a 4-pin.

The

dis-

the lo.ooo-volt

line-

The company

also

6.

has some other shorter lines to settlements

ro.

pole has

the end pins.

The wire on

in.

iSTo.

in

the neighborhood!

of Massillon.

CENTRAL STATION INCREASE IN CHICAGO.— The
connected load of the Chicago central

station

companies

in^

creased 25,000 k\v in 1906.
This does not include 30,000 kw
supplied to the surface and elevated railroads. The Common-

Company

is

now

supplying some power for the

Northwestern, the Lake Street and the Metropolitan Elevatedl
roads as well as considerable power to the street railways.

The motor

load increase includes 225 elevators with a total

of 2,375 hp
11,600 hp in miscellaneous motors; 1,000 hp for
storage battery charging purposes, 825 arc lamps and the equiva;

The

lent of 281,000 i6-cp incandescent lamps.

great Fisk Street

kw and 24,000This plant, our readers will remember, was designed for an ultimate capacity of 200,000 kw.
Twelve hundred electric signs have been put in on the rental
form contract in which the Chicago Edison Company was one
power

station has been increased about 48,000

kw more

is

being put

in.

of the pioneers.

LAWRENCE POWER.— A

measure has been introduced
which incorporates the Long
Sault Development Company and permits it to dam the St.
Lawrence River and construct locks, canals and power houses
to develop power from the waters of that river and "to improve
the navigation."
It authorizes the commissioners of the Land
Ofiicc to grant to the company such lands under water as may
be necessary for that work on payment of a reasonable compensation.
The bill provides that this company shall have a
It may erect and maintain dams, canals,
perpetual existence.
reservoirs, gates, sluices, bulkheads, piers, flumes, abutments
ST.

in

EDUCATION IN
A 5COT/.4.— Advices from Halifax,
dated March 2, state that a new epoch in the industrial history
of Nova Scotia was forecast by Premier Murray when he introduced in the House of Assembly the Technical Education bill.
The measure provides for the establishment of an institute of
technology in Halifax, with subordinate technical schools in

arc

10,000-line occupies

tance between pins

XLIX,

io,ooo-volt transmission line

sides the single-phase,
,

wealth Electric

GLOWER LAMP. — A

Vol.

the

New York

Legislature

and whatever other appurtenances may be necessary to develop
water power and generate electrical power, on or adjacent to
the .south shore of the St. Lawrence, near Long Sault or Barnhart's Island, or on cither island, and between them and the
sliorcs of the river and Shick's Island, but not across the interThese works may he operated in connecnational boundary.
tion with similar works now erected or to be erected on the
The bill also authorizes the maintenance of
Canadian side.
bridges across the river, with the right lo charge tolls on them.
These rights are granted on Ihe express condition that the corporation erect a lock or locks as required by the United States

;md provide free of charge

cleclririly lo (iporalc

REPORT ON TELEPHONY.—

llu-ni

from Chicago
ownership adherents had an unpleasant surprise ulu-n Mr. Walter F. Burgess,
council counnittee at the
the telephone expert engaged by
Mayor's solicitation lo gather facts on loleiihone conditions in
Europe, made his report, showing the regulations, restrictions
and wage scales developed under municipal ownership there,
greatly lo its discredit when cotnpare<l with Ihe data Mr.
I'urgess supplied on private ownership in ihi^ country. In every
country named by Mr. Burgess rales were lower than in the
Uniled Slates, but llie service, he declared, was so much inferior
The report showed lliat Ihe
that there was no comparison.
w.iges of operators, laborers and linemen in these countries were
that last

week Mayor Dunne and

\\

\-

slalod

his nninicipal

.-i

ridiculously low.

The Glasgow

system, he said, was sold by the

muniripalily lo a private corporation at a loss lo the city of
$joo,ooo after citizens had refused lo sub.scrihe for Ihe service
or lo support it. The French people, .iccording (o Mr. Burgess,

have become so disgusted with iheir system llul llicy have
formed an "rganizalion Ihe solo object of which is lo gel tolerIn a puMicalion i--sued by it ihe Amcric.-in service
able service.
is held up as an example of wli.it coiilil I.e dinic in P'rance uniler
In Great nritain. Mr, lliirgess says, the govtilher ronililioii'.
crninctit

and

tiiiiniripal

telephones are

opi-r.iii'd

.it

.1

gn-.it loss.

—
March
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Generating Station and Sub-Station of the
United Electric Company, Lemoyne, Pa.

K taken from a suction well which is connected with the Susquehanna River. A Marsh boiler feed pump is used, the water
first passing through a Webster open feed-water heater.
.\

THE

brick stack furnishes natural draft for the hand-fired boilers, the

generating station of the United Electric Company.
Lemoyne, Pa., is built on the south bank of the Susquehanna River, directly opposite the city of Harrisburg
and just below the Market Street bridge. The power house,
which has been recently remodeled, supplies electricity for lighting to Mechanicsburg, Shiremanstown, Camp Hill, New Cumberland, Riverton, Wormleysburg, Lemoyne, West Fairview.
Enola and Marysville, and in addition supplies the lines of the
\'alley Traction Company, with which the L'nited Electric Company is closely associated. The railway lines of the latter company run to Harrisburg, Camp Hill, Shiremanstown, Mechanicsburg. Boiling Springs, Carlisle, New Cumberland, White Hill,
Lemoyne, ^larysville, Wormleysburg, Fairview and Enola.
The general layout of the station equipment is shown in th-;

Fig.

View of Interior of Station

I.

of

&•

The boiler room contains four 264-hp
Wilco.\ water-tube boilers and one 250-hp .•\ultnian

&

Taylor boiler, four of which are built, into batteries and three
of which have their furnaces fitted with Wilkinson stokers, the
other two boilers being hand-fired. The fuel used is bituminous

which is brought to the station over the Cumberland ValRailroad and which is worth about $2.50 per ton. .'Mt'' 'Ufli
there is an abundance of river coal available, the load on the
slack,
ley

station

and the boiler capacity are such as

Were more

at present.

to advantage.

the boiler

A

room

in

to precludi

its

use

boilers installed river coal co;l<I be used

street railway

gauge track runs

front of the boilers, so that

riu'it

through

if neccs."iar^'

coal

could \x brought to the station by this means. As it is there is
a spur leading from the Cumberland V.illey Railroad, whose
lines are on a bluff directly back of the station and cn</inR iust
•utside the boiler
level.

The

into bins directly

room

in

room

at

some

Iieiyht :ibnve fli- boiler

cars on this trestle merely

barrows

dump

room

their load of coal

beneath from which it is taki n to the boiler
weighed. The feed wat t for the b .leP,^

rind

Each of the

connected to a 12-in. steam main in the
loops, and connected to this main
sleain header is a 6-in. au.\iliary header, which passes over the
front of the boilers and forms a complete loop with the main
lieader running the length of the boiler rooin. From three points

boiler

boilers

room through

is

8-in.

on the main header. lo-in. steam pipes lead to the generator
room, a 6-in. pipe also leading from the main header to feed
a Harrisburg tandem-compoimd engme. which is belt-connected
tn a 300-kw, 550-volt generator. .\11 of the main steam p'pes after
p:'ssing

through the partition separating the boiler and generator

rooms descend

into the

basement under the generator floor, the
made through the

connections to the individual engines lieing

the L'nitkd Elkctric Company, at Lemoyne,

plan view given herewith.

Kabcock

others, fitted with stokers, using forced draft.

lie

Mir

by

Pa.

means of long goosenecks as shown in the engravings.
in the main generator room consists of two

The >i|uipment

ruin..yh-inia Iron

Works cross-compound,

four-valve, engines,

two 2SO-kw. two-phase. 2,200-volt altoriir.ors; one engine of the same make, direct-connected to a ,?ockw, 550-volt Westiughouse direct-current generator; one Harrisburg cross-compound engine, direct-comiected to a ,^oo-kw,
dir^tt-c

nected

to

Crocker-Wheeler, 550-volt direct-current generator; a Bullock
motor-generator set, a Gould storage battery outfit and a 550volt motor-generator set.
In another part of the station is .1
250-hp Westiughouse vertical engine, belt connected to a 250-kw,
5."i0-volt generator, and two 300-kw rotary converters running
inverted: S50-volt current being fed in the direct-current side
and .370-volt current being taken out of the alternating-current
side.
Each alternator has its individual exciter driven by belt
from the shaft.
Each nf the 250-kw units is fed witli --team throu.yh a 6-in.
pipe, and each of the 300-kw units is fed through a "-in. pipe.
.Ml of the Pennsylvania engines have a 4-in. connection from
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the steam

main

into the receiver between the high

and low-

The exhaust line runs along the partition
the engine room basement at right angles to

pressure cylinders.
wall and crosses
this

line

to the condenser.

Paralleling this

another of the same
with the former through a gate valve.
the e.xhaust line

is

line is lo in. at the start

and i8

in. at

branch of
connected
of the exhaust

latter

size,

which

The

size

is

the free exhaust.

A

12-in.

exhaust main from one of the 250-kw units makes a right-angle
cormection with the main exhaust where the size changes from
10 to 16 in. The other units have more direct connections. Both
of the exhaust lines pass through closed heaters before passing
to the condenser, and the 4-in. feed-water supply is caused to
pass through these heaters before entering the open- feed water

Vol.

XLIX, No.

io.

outside the power house and from this are taken a 6-in. suction
pipe to the Deane service pump, a 2}/2-in. suction pipe to the
VVorthington service pump and a 14-in. injection line for the

condensers.

A

view of the main switchboard

is

shown

in

Fig.

7.

This

contains 24 panels and extends along the river wall of the station.
Beginning from the right-hand side of the engraving the
panels are arranged as follows
One railway feeder panel for
:

Marysville; one railway feeder panel for Fairview

one railway
feeder panel for Harrisburg, one railway feeder panel for New
;

Cumberland, one railway feeder panel for Mechanicsburg. one
by three storage battery panels. Then
follow one General Electric generator panel, one CrockerWheeler generator panel, two Westinghouse generator panels,
one exciter panel, two alternator panels, two motor-generator
total load panel followed

panels, four feeder panels controlling the single-phase lighting

Mechanicsburg.

circuits to

berland, one double

Camp

Hill,

Fairview and

New Cum-

feeder panel controlling circuits to Enola

and one panel for shifting load

to transformers.

In the room containing the 25-c\-cle rotary converters is a sixpanel switchboard, six 4.400-2,200-volt transformers of 75 kw
capacity each and six no-kw, oil-cooled, high-tension trans-

J

1

Plan of S

i

in the boiji-r room.
The latter heater U fed willi a 6-iii.
exhaust connection from the condenser room.
The vertical
engine exhausts to the second main exhaust line and is supplied
with steam through an 8-in. steam line connrrting with the firiit
lO-in. steam line leading from the header in the boiler room.
In the condenser room adjoining the generator room are two
14 by ^o by 24-in. Dranr condenser pump*, one 6 by 4 by 6 in.
Worthington service pump, one 10 by 7 by 12-in. Deane seiT^ice
piitnp, wash basins, closets, batbroom, etc
A 20-in uravily
line runs from the Susquehanna River to
large suction well

heater

.1

T

Lemoynk,

formers
Milts

for

in

I'a

which the

is stepped up lo 1.1,200
Spring and Carlisle, where

.i7o-voll current

transmission lo

Trindle

sub ita'ions are established.

Adjominn

the

power house

is

a small one-story building

for

This was furnished by the (iould
.Storage Sattery Company and consists of 264 cells, type S-613
The battery is charged by a
in tM>e S'6io lead lined tanks.
i.SfViamp Bullock booster and discharges 1,000 amp. on the

housing ihc storage battery.

|ii»k.

The

battery house lias excellent ventilation and illuminatioo.

March
The

floor

is
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of vitrified brick

tery tanks are

mounted on

si.t

in pitch

and the lead-lined bat-

the usual petticoat insulators, sup-

ported on stringers, and these latter are again supported on in-
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an all-night car running between Harrisburg and the railroad
shops at Enola.
The high-tension lines running

to Trindle Spring and Carlisle
are of aluminum, equivalent to 00 wire in carrying capacity. In

the sub-station at Trindle Spring

and also

is

a 300-kw rotary converter

the sub-station at Carlisle there

is a rotary of the
with the necessary switchboard equipment. The 13,20o-vo!t, three-phase current is stepped down to 370 volts in oil-

same

in

size,

cooled transformers for use in the rotaries at both sub-stations.

The

FIG.

sulators

3.

—VTEW

OF STATION

mounted on

SHOWING OUTGOING

vitrified tile set in sulphur.

sub-station at Carlisle

was formerly

a steam-driven gen-

FEEDERS.

The tanks

are

rows with ample aisle space for the removal of a
tank if it should become at any time necessary. The outfit follows the typical Gould construction. The sides of the battery
tanks are extended to the line of the bus-bars and are rabbitted
installed in

FIG

6.—-TRINDLE

SPRING SUB-STATION.

crating station and the original equipment
in case of

mishap

is still

to the transmission line.

held in reserve

The output

at both
used for railway purposes entirely.
The company has about 60 enclosed arc lamps connected to
its circuits and over 10,000 incandescent lamps.
The contract

sub-stations

is

with Mechanicsburg calls for 48 arc lamps at $64 per year each
and 30 32-cp incandescent lamps at the rate of $16 per year each.

FIG. 4.

— MEW

111

l.NlKKIok ur CARLISLt; SLP.-ST.\TIOX.

on the inner edge to carry glass covers. These keep dust and
foreign matter out of the cells and prevent to a very great extent loss of electrolyte by evaporation and spraying. The usual
counter e.ni.f. Gould booster forms a part of the outfit

— ROTARY

CONVERTERS IN roV\ ER HOfSE.
The 75-kw motor-generator set in ihe main generator room
is driven from the 550-volt railway bus-bars during the day and
delivers 2,200-volt alternating riirrenl for day lighting load.
After midnight the set is reversed, taking 2.200- volt alternating
current and delivering sjo-volt direct current, which is used for
FIG.

5.

FIG

7.-

M\1N

--U

ITCIIIlOAKn IN

TOWER HOUSE.

Both alternating and direct-current day circuits are maintained
in all the towns supplied.
The entire lighting load is about
The rate for
350 kw and the rate is 10 cents per kw-hoiir.
energy for motors varies from 2 to 10 cents per kw-hour. All
of the lighting is done with alternating current taken from

ELECTRICAL WORLD,
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and
from one phase of the two-phase circuits. Incandescent lamps
are renewed free of charge and all customers are connected
through a meter. Xeedless to say all lines are overhead. The
feeders to Enola are three-phase at a potential of 4,400 volts.
2,200-volt pole transformers having a lio-volt secondary,

This

stepped

is

lighting

down

yards for arc lighting, shop
Fig. 3 shows the character of the

in the railroad

and motor work.

transmission lines leaving the station.
The station equipment is primarily intended for street railway

and incidentally for. commercial and residential lighting.
The district covered embraces a very fertile section of the Cumbtrland Valley where the chances for a lighting load of any
proportions are very slim. The territory is sparsely settled and
service

were

not for the interurban railway system an electric light
on a profitable basi«.

it

station could hardly be operated

The

business of furnishing electricity for lamps and motors

communities requires excellent management to make it
pay, although many well-managed small companies are doing
well in spite of the handicap of an uneconomical power station.
Railway companies with their more economical plants can, of
course, do better than small companies and where the road is
to small

;

of sufficient size to require alternating-current transmission at
high voltage, or low voltage for that matter, there is usually a
power house of such size and equipment as to be able to gencrate electricity for very 'much less per kw-hour than a small
country lighting station. By this means it is possible to supply

XLiX, Xu.

Vol.

lo.

development, of course, being that with the storage capacity
a peak load on the lower power plant can be handled at least
twice as large as the normal flow of the river would admit
V,

ithout storage.

Having acquired the necessary property, the developing
company decided in April, 1906, to proceed with the actual
\>'ork and transferred the property to the Spokane & Inland
Empire Railroad Company, and this company employed the
firm of Messrs. Sanderson
engineers,

structing

pire

&

Porter to be designing and con-

made arrangements with

F.

to enter the

vork started about July I, 1906.
The work was started by preparing
side
at

Wm.

employ of the Spokane & Inland EmRailroad Company and to act as consulting engineer for
work. Accordingly, plans were immediately made and the

Zimmerman
this

and

if

the

river

the

same time

the

the

coffer

the deep part of the river

rock on the east

the

reception of the dam.

for

work

to

on the west

carrying on

divert the water

from

power
dam was

side, so that the

house could be built before the con.struction of the
The design admits of pussing the water through
the draft tubes while the dam is being erected. Granite rock, a
fine qualit)' of gravel and a fine quality of sand were found
(111 the side hills and within a few hundred yprds of the work,
work.
thus making ideal conditions for concrete anj cycHpen

CLmmenced.

1

The coffer dams were built largely of timber cut off the land
tr be flooded, and the water was stopped out by means of log

along the route which of themselves
are too small to support an independent lighting station. The
sub-stations of the company are so located that little lighting can
electricity to small villages

be done from them. Carlisle has a separate electric light company and the only other towns of any size between Harrisburg
and Carlisle are furnished with electricity over individual feeders from the station at Lemoyne. Should, however, the territory
along the route build up it will be an easy matter to tap the
supply whatever load may be obtained
of the company are as follows: M. C. Kennedy,
president; W. L. Ritchey. secretary-treasurer: C. M. Davison,
auditor; J. F. Boyd, purchasing agent, and C. H. Bishop, super
Rice
intcndent. .1. M. Reich is the chief engineer and W. P.
Comthe chief electrician of the station. The Valley Traction
transmission lines to

Ihc

officers

pany has Ihc same

New

officers.

Electric Light Plant of the

Inland Entpire Railroad
S.jmc two

year.-,

ago or more Jay

P.

Spokane

&

Company.

of any reasonable size and within a reason-

able

power

:l>le

disUince of Spokane examined.

sites

The engineer making this examination reported that everything considered, the site now being developed was the best
that could l>c had, and steps were immediately taken to ac(|uirc

the

The

property.

>ite

selected

is

about

ten

miles

from the City of Spr)kanc and at
a point where the river cuts through a deep granite rock
this point the surface of the
It so happens that at
%OTge.
river at high water is about 320 ft. wide, while at low water
the channel is on the west side of the river about 100 ft. wide

<lown the S|>okane River

and approxim.ilcly 20
river there

is

ft

deep, while on the ca«t side of the

a rock linttoin approximately 200

ft.

wide, which

This maile an ideal
water
location, inasmuch a- the iiower house co.iilil be placed in
the deep pari of ihe stream and the dam which would have
on
to be aliotit 2J5 ft. on the crest,. could be Imill prarkicMlly
The canyon wa« deep cnouKh "lo th.it a dam 60
airy rock.
built and at Ihe highesl water not overflow
f(. high could be
^tand^ above the

w:ii>-r

the rock contour

lnw

building a

dam

of this height, a

lake

one half miles long, haviiiK a
area of about 400 acres, Ihe advantage of siirh a

was created
si'perficial

By

;il

about

four

ami

.

111;

Graves and associates

decided to enter the electric light, heat and power field in the
at
city of Spokane in connection with their traction business,
Accordingly, they had all the availthat lime in its infancy.

— UIKUSEVK

VIEW

t)l-

TOWER

M.M.-.MII.L

SITK.

hemlock boughs and sealed with fine sand
and gravel put in position by hydraulic jets. The concrete
plain, having a nii.xing capacity of 500 yards or more a day,
was located on the east side at an elevation above that of the
d;.m crest and directly below the .sand and gravel pits, so that
Ihe sand reaches the sand bins by gravity, and the gravel is
hydraulicfd so as lo be properly washed into a screen, which
n:ats covered with

screen in turn delivers
f.f

it

lo the gravel bin

a very fine quality, the mixture

now

;

the gravel

being used

is

being

one, two

The machine shop, sleam plant and camp is located
;ind five.
on the bench or plateau on the west side of the developnieiil
the camp beinn large enough to accommodate about 3.S0 employes, speci;il buildings were built for the engineers, the foreiiicn and the wnrkmen, and the moss house is arranged so that
the foremen have their meals in a separate room from ihe work;

liieii.

The cenlrifuRal pumps are used to kee|) the interior to the
cofferdam dry. At each corner of the rerlangle forming the
coflferdam is located a jib cr.ine with hoists, and these four
Spoil banks are
cranes rover the entire power house site.
n:a<le
is

along the sides of the river so that the exe.ivated material

drawn

as short

also

a

dislanec as possible.

dumped

is

cnlTers

The power house

will

A

large

amount of

above Ihe up-stream
he approximately no ft. across

into the river just

material

I
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ft. high from low water mark and approximately
from the up-stream walls of the power house to the
down-stream walls. The power house is designed to accommodate four units of .s,ooo hp each, the initial installation being
two such units. The wheel pits will be open flumes closed by

ilhe

85

stream, 87

ft.

'head gates, each unit consisting of four 42-in. adjustable bucket
type of wheel built by the Holyoke Machine Company, of

The

Holyoke, Mass.

these wheels will run directly

shaft of

through the dair wall and be connected by a flange coupling
to a 3.7SO-kw,

ihree-phase, 2,200-volt, 60-cycle alternator, the

shaft of which will carry

three units.

The

an exciter of

sufficient size to excite

turbine speed regulator will be placed between

the generator and the

dam

The switchboard,

wall.

electrically

operated, to which nothing but the low-tension wires are to be

connected, will be placed in the center of and on the downstream side of the power house, so that the switchboard operator will have full view of each and every machine. A- traveling crane, hand-operated, will cover the entire length of the

dynamo
second

The

floor.

all

above the dynamo
ft.
switchboard apparatus

30

floor,

used for

height of the building will be such that the

the

room

;

floor,

will

be

both high and low-

\

SOS

aler gates will be double leaf sliding gates, operated by rack

and pinion

hoist,

motor driven.

supplied with an auxiliary

Each turbine chamber

will

be

filling valve.

The power house building will be steel construction, brick
The dynamo room floor and the switchboard floor, howThe dam extending from
ever, will be reinforced concrete.
filled.

power house to the east bank will be of cyclopean concrete
There will be a water stop wall on the west side of
the building 85 ft. high from low-water mark in the tail-race
At the present time the power house is well
to the west bank.
under way, the excavation having been completed and the conthe

work.

crete

work being

well along.

It is

expected that this plant will

be in operation on or about December i, 1907.
The energy from this plant will furnish light, heat and
for the City of Spokane, the Inland

be used to develop the
Inland Empire system

It will also

broad franchise in the city.
country through which the
operate, furnishing

power
Empire Company having a

lines of the

power as

far south as

Moscow and

possibly

The Inland Empire Railway system owns other power
sites which will be developed when the power from this development shall have been used. The work of construction is in
farther.

direct charge of F,

The

M. Sylvester.

Inter-Pole Railway Motor.
By

THE

C. A.

MuDGE.

apparatus of to-day comprises some of

electric railway

the most reliable and ingenious pieces of mechanism in
The motors, probably, show the highest deexistence.

velopment of any particular part of the system, and represent
the expenditure of more thought than any other single piece of
The platform con.ipparatus included in the complete system.
troller is a substantial piece of apparatus and is reliable if
properly treated. It does not, however, represent the ideal of
design and disposition of material that is obtained in that form
of controller adapted to be placed under the car in which the
operating currents are kept as far as possible from the pas-

and which occupies a minimtim of space above the
The other pieces of apparatus have been developed to a state of perfection which their practical operation
has demonstrated as being sufficiently good for the severe service
sengers,

floor of the car.

required of them.

In any railway proposition of whatever magnitude, after the
system has been decided upon, a great deal of time is spent in
the selection of a proper motor to fulfill the given service conditions, and the engineer whose duty it is to select this piece
of apparatus
will

V;hich

FIG.

2.

— VIEW

OK

E.\l

.W.MluN

•tension switches

The dam

I'OWEK

CI-'

POWER

HOUSE

.\1

N

INI'

-MILE

SITE.

and their connections being made on

be used for the transformers,
there being one set of raising transformers, raising the voltage
from 2,200, the machine voltage, to 60,000, the line voltage
adopted.
These transformer rooms will be built entirely of
concrete, access to

them being through

The transformer rooms

will

fire-proof iron doors.

drain directly to the

tail-race

and the transformers will have an oil drain with a valve which
can be operated from the dynamo room, discharging the oil
into the tail-race, and to be used at any time in case of fire.
gantry floor covered by a hand-traveling crane, will extend
all the transformer rooms, also partly over (he turbine
pits, so that the turbine wheels, as well as the transformers, can

A

over

be placed or raised out of their positions by a single traveler
and delivered to the gantry floor the gantry floor will be on a
;

Itvcl with the

roadway leading

to the

power house.

the

service

The main

on

the

most

reliable

The enormous number of details
economical basis.
into the design and construction of the simplest type of railway motors is seldom appreciated by the users of this type of
apparatus, and very often not well understood by the engineers
u hose duty it is to take charge of them after they have left the
The

factory of the maker.

may

motor
and
entermg

interested only in obtaining the particular

this floor.

wall will be so constructed that the space between

each set of retaining piers

is

perform

in

development of

the

this

rapid strides being

made

at present

seemingly perfected piece of ap-

paratus hardly allows the designer,

who

is

responsible

creation, a peaceful night's sleep for fear that in the

for

its

morning

he will find that his latest attempt has been superseded by a
more efficient piece of apparatus while he was asleep. The
engineer who is thoroughly alive to the opportunities presented
for improving this valuable piece of apparatus never gets
llirough with one design before he sees where it could have
been improved

in

some

details.

been one very important and decided improvement
years
in the direct-current railway motor within the past two
which will give this system decidedly more flexibility and will
ITiere has

allow

it

to share

some of

the valuable features of the alternating

due to the inherent
commutation and
occasional flash-over troubles, has been considered by some as
current system.

The

direct current system,

limitations of the direct current, as well as to
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having reached

its

If we would be allowed
some of the limitation and necessarily
of the system would disappear. By utilizing

limit of development.

tn use a higher potential

complicated parts

we may

we may

of the motor, but bearing a definite relation to the
armature field, we are able to produce results which are sure
to prove of the most vital importance to the entire direct cur-

lo the quantity

main

field

By

rent railway system.

utilizing this feature, the

motor shows

speed and torque characteristics, that
we are not accustomed to see in a series motor, and our present
ideas of a single efficient speed for a given torque will have to
be somewhat modified in considering railway motors which
a flexibility between

embody

its

the inter-pole feature in

tlieir

Those who

design.

are

interested in the design of this type of apparatus can appre-

no fixed relation between armature and field
ampere turns need be strictly adhered to when we include interciate the fact that

an independent feature is incorporated
the motor to take care of the commutation irrespective of

poses in our motors.
in

If

the value of the reactance voltage, the inductions, the length of
air-gap or the quality of the brush, and operates automatically,
at once increase the flexibility of the

we

motor

an extent
our disposal.

to

which almost places a new type of apparatus at
In order to take full advantage of the use of inter-poles in
r;iilway motors, we will have to modify the proportions of the
present type of motors, in some respects, inasmuch as we will
be able to place more copper on the armature, reduce the airpap to the minimum, determined only by mechanical considerations, shorten the commutator, either through the use of more
brush arms or a brush having higher conducting qualities than
those at present in use, lengthen the armature core, increase the
length of the pole arc,
initial densities,

work

the copper in the field at higher

and make other

alterations.

10.

Also since the brush need not have

difficulties.

qualities,

quired,

mg

X o.

use four brush arms without danger of running into,

commutation
commutating

the motors a well-known principle, although only recently
placed in actual practice, in which the armature reaction in the
commutating zone is neutralized by a field independent to the
in

XLIX,

Vol.

good

alone being re-

collecting virtues

use a brush designed especially for great carry-

capacity and of very low resistance, such as those known,

"Omega No. 15." If proper attention is paid,
and quality of mica between segments, or, better
the mica is cut down below the surface of the commu-

the trade as

to

still,

if

brush

tator, the cutting quality of the

with and attention paid only to

its

may almost

be dispensed

collecting capacity.

In inter-

coming under the writer's attention, in which,
the commutators and brushes have been kept of present standard
pole machines

proportion, a decided decrease in temperature has been noticed,

pointing conclusively to the fact

tliat

different proportions

may

have been used in designing the commutator. Certainly, by eliminating, through the use of inter-poles, the sparking at the brush,
using more arms and a lower resistance brush, the dimensions,

commutator may be materially decreased

for a given
temperature rise.
If we shorten the commutator, we can use this space for extra.
armature iron, which we will need for keeping tooth inductions-

of the

maximum

down, since it is desirable to place as much copper on the
armature core as possible, which means more slots. We will
not be able to use too wide a slot, and the advantages of getting a high slot efficiency by using a five-division coil should,
not be worked to extremes as it is good policy to keep the
amount of armature iron passing under the inter-pole as near
a constant quantity as possible, which result cannot be attained
when the armature slot is too wide. Comparing the armatureslots of two motors of about 240 hp. .•\. I. E. E., nominal rating,
the inter-pole motor slot was only 85 per cent as wide but 175^
per cent deeper than the plain series motor, and had 20 per cent
more slots than the latter. Both slots had an efficiency of 50.
per cent, i. e., one-half copper, and represented about the limit

In any motor, of the plain series type, there must be a definite
relation between the the ampere turns on the poles and the maxi-

in efficient

mum

ampere turns which can be allowed on the armature if
the motor is to comnnitatc satisfactorily. In an inter-pole motor

pilch of the

for instance, we
this relation does not need to be kept fixed
do not require the fixed ratio of 2:1 field to armature ampere
turns as is the case in one of the most popular 75-hp motors
on the market to-day. We can make this ratio 3:1 at starting,
in order to get a very high torque per ampere and then reduce
period.
it to I :l or even less when we are over the accelerating

and should not subtend an angle greatly exceeding 65 degrees.
The dimensions of the inter-poles depend upon ihe total flux
they are lo supply, whether two or four of them are used in
n four-pok- motor, whether they lie in the plane of the armature
>-li.ilt. what the ijosition of their exciting coils is in relation toIn general, the width of the pole face should:
the armature.
be from ijj to ij^, the tooth-pitch for four-pole machines
with three division armature coils, although the other propor-tions of the motor may alter these figures somewhat.
By having a tlexibility between tlie field and the armature,

;

This means that for a motor of

this size

we

be able to

will

get a practicable variation in efficient operating speed of at least
25 per cent, and still retain the full load torque, or we can get

speed of 50 per cent at one-third full-load
our bearings would allow us to run on a i/16-inch
air-gap instead of a .Vi6-inch gap, as we an- required to do
on a great many railway motors at present, we could get a
considerably greater torque per pound of material than we have
\o he satisfied with at present. The length of air-gap does not
play the part in satisfactory commutation in an inter-pole motor,

an

efficient variation in

torque.

that

it

If

docs

in

the plain

scries type.

We may

cut

it

in

half

or even Ics^ and still not get into trouble at the coiniuiilalor.
The advent of ball bcarinRs promised improvements along this
Imc, but they have not stood up imdcr pr.ictical tests on railway motors, at least those which have come under the writer's
The oil and waste bearings that are being used so exnotice.
Icnsivcly at present arc a great improvement over the wick and

do not allow us to nm any closer to
Rearing designers should get busy in the railway motor line and help solve this problem.
In this age of copper famine there arc, I believe, very few

unasr

Ix-arinKs. but they

ihe pole pieces

railway

managers who

apprrri.nte

the

fact

they

arc

getting

the actual use of only about 50 per cent of the copper in their
railway motor commutators, carrying Ihe other 50 per rent

dead weight just lo lend stability to the other half.
hank account at present copper prices and drawWith inter-pole construction we need not lei
ing no interest.
liigh reactance voltages worry us, and if mechanically desirable
aiound

.Ts

Qiiitc a large

design for both motors.

The main
;>ble,

we

coils, the

amount of field distortion allownumber of armature slots,.

the length of air-gap, and the

cm

adjust

readily than

two

pole arc depends upon the armature diameter, the

armature

if

We

parls.

niolor

the

lo

service

the

requirements

more

between these
may, for instance, work the ruld very hard

there

is

always a

fi.xcd

relation

during acceleration, thus getting the maxinumi torque output
per ampere input, after which we will have to case up on the
field so thai it will not become too hot.
This method of operation will result in a saving of energy.
By using a very heavy
field for starling, we get high counter electro-motive forces allow speeds, iust what we want to keep the losses in the starling
resistance low, then when this resistance is cut out, we have
an efficient means of speed variation bv field control without
ctitling in

One

any of the starting resistance

error that designers of inter-polc motors an- hable In
the placing of too

fall

into

is

for

llic

smaller

size

motors.

many

turns in Ihe .irmaUire coils

This they are

order to keep Ihe number of coniniutalor bars
maiiufai turiiig eosl

will

be a miniiuum.

liabli-

down

tc^

do

in

so that the

This produces high

voltage bi-lween bars, and on heavy loads the great armature reaction dislorls Ihe field so much that on some portions of theromnnilalor the potential between bars becomes bunched and
may exceed the safe limit, and flashing over is likely to occur.
godtl rule to follow is not lo try to lake advantage of all'
,\
Ihe benefits lo be gained by Ihe use of intcr-polcs, but work uplo the limits

Rradunllv

I

:
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High-

High- Frequency,

of

where

A^

is

the

S07

frequency,

L

self-induction

the

and

C"

the

capacity.

Means

by

Discharges

Oscillating

Potential

of

the Braun Tube.

By

E. L. Weber.

To obtain this capacity a large number of high-tension condensers were constructed. These were made of alternate layers
of tin-foil and glass, dipped in a suitable dielectric. The total
of these condensers was about .2
they were found to carry safely 30,000 volts.
capacity

THE

experiment described in this article was devised and
conducted by Mr. Geo. M. Albrecht and the writer at
the Electrical Laboratory of the University of Minnesota for the purpose of obtaining a direct graph of the wave

form of a high-frequency, high-potential oscillating discharge,
such as is obtained from a Thomson-Tesla transformer. As a
mechanical oscillograph is entirely unable to trace wave forms
of a frequency of over 10,000 oscillations per second, use was
made of the electrostatic and electromagnetic deflections of the
cathode ray, which are best exhibited in the Braun tube.
To obtain a direct graph of the e.m.f. of an oscillating wave
by means of the Braun tube, it is necessary to have the deflection
along one a.xis of the screen vary directly with this e.m.f., while

microfarad,

and

Without going in detail into the various methods employed,
and the difficulties encountered during the course of experimentation, we will pass directly to the final method employed
results thereby obtained.

and the
Fig. 2

shows diagrammatically the apparatus used and the
T represents the Braun tube and P a

connections for same.

the deflection along the other axis varies directly with the time
The first can readily be obtained by electrostatic deflection of

To

the cathode beam.

obtain the second the building-up phe-

nomenon of a current in a conductor may be used.
The equation of a current flowing in a conductor is

R
t

as follows

\

L

=

log

R
considered from the time-constant,

or,

attains about .6 of

its full

where the current

T,

value,

L

L

where
If

we

R
R the

the self-induction and

is

resistance of the circuit.

/

/
(-~-^)
\i

make

iable,

tube

R

and

L

being constants,

/ as the dependent varseen (Fig. i) that the por-

it is

is

The

and

as the independent variable

t

-ARR.^NGEMENT OF APPARATUS.

concentrating coil used to give the spot a sharper oi;tline and
The
it more susceptible to electromagnetic deflections.

-R'

E

=

R
with

FIG.

plot the curve

excited by the double Holtz machine, R.
deflection along the y axis

is

produced electrostatically
K K, from the secondary

by charging two tin-foil covered plates,
of the Tesla transformer, F.

H

In the oscillating circuit, F is the Thomson-Tesla transformer,
a static
the high-tension condensers, G a spark-gap and

M

transformer, capable of stepping up to 30,000 volts.
The deflection along the x axis is produced electromagnetically
coils,

FIG.

I.

— CURRENT

by sending an interrupted current through the deflecting
from the battery, B.

D D,

CURVE.

D

O

(D being
tion O B oi the curve
C, lying between O and
the value of t), is practically a straight line; in other words,
the current within these limits varies directly as the time.
To have this time of building-up small, t must be small.

Hence.

/,

must he small and

L

—

R

large, since

4ir

»•

10
to

have

Hence

L

small

/x

s

I

small and / large.
n, m and
magnet of few ampere-turns and with no

we must have

a long, thin

.s

FIG. 3-

iron core should be used.

In order to have the
great, a large capacity
in

is

frequency of the oscillations not too

needed

in

the oscillating circuit

a balanced circuit

,

27r

VL C

for

and electromagnetic deflections

In t)rdcr that the electrostatic

may occur simultaneously a double commutator, C, was used.
One cylinder of the commutator is fast to the shaft while the
is capable of any desirable angular ndjustment;
are condensers used to absorb sparks formed at the brushes.
An impulse of direct current
The action, then, is as follows

other cylinder

I

N=

;

-W.WE FROM TWO SIMULTANEOUS DEFLECTIONS.

( c

:

:
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sent through the primary of the transformer,

is

ondarj-

and

of the transformer, then,

M.

The

H,

produced

thus producing rapidly

of

deflections

who employs the English
system in his every-day work. The conductivities are ratios, not
dimensions; it therefore does not matter whether the dimensions be introduced in inches or cm.
Conductivity ^s of armature slot
For the upper coil in the
slot (Fig. 2) we have:

cathode

the

:

commutator, C, an impulse of
direct current is at the same time sent through the deflecting
coils, D D, which through the building-up phenomenon of a
current in a conductor deflects the spot along the x axis proportional to the time. The resultant wave obtained from these

two simultaneous

The

id.

venience to the designing engineer

at the gap, G,

oscillating

beam along the y axis.
By properly adjusting

XLIX, No.

Figs. 3 to

which pass through
These are reproduced in the
secondary winding and impinge a charge upon the plates, K K,
oscillations are

Vol.

All the dimensions are specified in the metric system except in
6, where the dimensions are given in inches for con-

sec-

charges the condenser,

the primary of the transformer.

the

:

the

deflections

is

shown

/A

lower

for the

in Fig. 3.

cycles per second),

ir

J

coil

separate oscillations were scarcely visible on account of

enormous frequency (300,000

\r

10

—
A-^

=

^-

but the

If-'

(- +
\r

10

—h
g

\

3r

/

logarithmic envelope of the oscillatory waves was plainly pro-

average of the two

t'le

duced upon the screen.
Besides the graph of the main oscillatory discharge, shown in
the center of the screen, others appeared scattered along the
entire x axis.
These were undoubtedly due to unavoidable
sparking at the brushes of the commutator, C.

Xs

The curves

=

in Fig. 3

slot in function of

47r

/

10

\

h

+

U

the

V

1

give values of Xg for different depths,

width,

slot

containing the

slot

short-circuited

finding

coil,

ttz:

;

just balance the e.m

\1 ''-

If the e.m.f. of self-induction

and the

e.m.f.

I'.C.

[.

produced

\i\

tlie

tion, no local short-circuit current will flow in the coil under
commutation. If, however, the two c.m.f's are not of the same
magnitude, their difference will set up a local short-circuit current, the inten<.ity of which depends upon the contact resistance
of the carbon and the resistance of the short-circuited coil itself
and its leads to the commutator. As shown in Fig. i this shortcircuit current will increase the current density under the brush
at one side, and if this density exceeds a certain value, sparking
will cfisuc.
The e.m.f. induced in the short-circuited coil by
the commutating field must, therefore, approximate the same

of

self-induction,

as

e.m.f. of 3

volts will generally suffice to set

e.m.f.

current large enough to produce sparking.

as

an

up a short-circuit
consists

by means of the magnetic conductivities the flux
set up around the short-circuited coil, and thence to determine
the e.m.f. produced by the reversal of this flux at the time of
commuL'ilion. The density of flux necessary under the auxiliary
in calciil.iting

pole to inrluce an e.m.f. of

The magnetic

mined.

same magnitude can then be deter-

conductivities per cenlimeler length

armature core can be calculated by the following formulas,
which.
/

Ip

IJ

b

FIG. 2.

right

X(

of
In

=

0,92

•= length of armature coj-e in cm.
r= length of auxiliary pole in cm.

=
=

diameter of armature

in

number of commutator
'

7

r

of turn* per

\2>\2r

(/>
if

+

1)1
-f ij

curves of Fig. 4 show values for X( for dilTercnl v.iUios of

riie

D
fiuK'lioii of slot

ill

+

f

width,

r.

I

Conductivity,
increases

^/i.

the

The presence of
conductivity

llic

cm.
bars.

ral

'

-

r

*|)r<il

for unity length of core,

is

---

number of armature

/

r-

total
-

l''e

The

is

A' is

a coeflicient which fakes into account the diminution of the

j(/.

reluctance of the iron path

area under the pole through the armature

ni.iy

slots.

be neglected.

K

is

unity for

smooth core artn.iture, more than unity for toothed armature,
and increases with an increase in slot width and a <lrcrease of
air-gap, as shown by curves, I""ig. 6. The effective width of the
auxiliary pole is larger than tc on account of the leakage from
the pole sides to the armature.
It may be assumed to be
:i

The Conductivity

of

iliis

Xji'

circuits.

= w -f

path

is,

=

•I

10

nrmalurr current

induction per cm." under auxiliary pole.

leiiKlh "I

tlie

path

of polf<i

2n

and

2/C

coil.

of armature in em. per secontl.

considerably.

Wl
tooth,

tt»i

:

iron ol the auxiliary

calculated

just

This increase may be figured as follows: In Fig. 2 the area of
the flux which Hows around the slot from one tooth through the
air-gap and llir pole face, hack Ihrougli the air-gap and the next

cnt of oelf-induction of short-circuited coil.

;'/•

OK SLOTS.

/ogi

a

/

/'

— .^RR.\NGEME.\T

from the teetli at the left of the slot to the teeth at the
and that this flux extends over a complete pole pitch.

circle

pole
unli.ilanced

The problem

— .SHORT-CIRCUIT
CURRENT.

are equal in magnitude and opposite in direc-

niagnituric

^

yTa

article to indicate the calculation of these ampere-turns.

the

path

a,-'-H

of self-induction produced by the

f.

change of flux around the short-circuited coil. To produce this
commutating field an additional number of ampcrc-turns must
be placed upon the auxiliary poles, and it is the purpose in this

field

its

T^

nitude that the e.m.f. induced thereby in the short-circuited coil

commutating

of

or commutating poles perform two functions:

They compensate the armature reaction in the neutral
this requires a number of ampere-turns per pole
equal to the ampere-turns of the armature per pole. They produce a field under the face of the auxiliary pole of such magwill

t,

for insulation

definite values

r,

through the teeth, armature core and air. The following formula
is based upon tlic assumption tli.'it the (lux flmvs in arcs of a

Bv ,\rthur Keller.

zone

+

having been assumed.
Conductivity. X(. This considers the flux which flows around

Calculation of Auxiliary Pole Windings.

AUXILIARY

is

*

srf.

therefore,
-I

5rf

AdK

Arnnid: Die GtclcliilromniaKliinr, Vol,

T.

—
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The above value of Xp' is a maximum and is
moment the short-circuited coil is under the
iliary pole.

when

.\t

:

reached only at the
center of the aux-

coefficient of self-induction

now

tation can

pole, Xp'

the beginning and at the end of commutation

becomes zero.

We

may assume

that Xp' varies accord-

"ID
The curves

in

4d

K

L

width of

being assumed as unity.

in the following

The
way

:

.3,

curves

From

6 find the value of

A.ax. pole

w.

.\nd

6.

4, 5

K,

the coefficient,

zv,

(Figs. 5

U.\t.\

of commutation being

Fig. 5 find Xp,

K;

=

-f

X,

=

per cm. length of armature core.

the reactance voltage

.

is

bn

I

=

X

2 T

2a

srf

L

10'.

(2)

120

The above formula holds for a multiple-wound armature ; in
a two-circuit winding there are f coils in series and the reactance voltage must be multiplied by />.
This reactance voltage must be balanced by an e.m.f. inducid
the

in

.

to be

armature

=^

short-circuited

coil

by

the

commutating

field.

This

e.m.f. is

conductivity, X,, of path around end connections of

and may be assumed

of the short-circuited coil

e

then

practically a constant

as the

120

and 6) should

A-

is

same length

Curves for .Auxiu.xry Pole Windings.

X..„

^P

ture winding

(\l).

bn

5d
Fig.

'^

or, if the auxiliary pole is of the

The frequency

w
and from

2T-

Fig. 5 give the values of Xp for different air-

Figs

be used

=

core,

sdK

gaps. d. in function of the pole width,

under comniu-

for the coil

be calculated

the coil lies outside the sphere of influence of the auxiliary

ing to a sine curve, the average value being

The

The

509

value

for all

armamachines

'

=

B

/

!

X

r

2

10'

•^^B/fXiT/"

for a multiple-wound armature,
10' for a two-circuit winding.

By combining these formulas with formula

0.8

bn

I

B

I

I'

X

2T
20

(2),

2 r

L.
1

30

we obtain

and

:

:

:

;

:
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Dn

IT

The

If

60

we have

introduced,

for the induction under the face of the

will make clear the use of thes'
design auxiliary poles and windings for a motor

To

= 4% inches := 10.8 cm.
=
Dimensions of
= 17/64 inch X inch.
Number of turns per
=
Number of commutator bars =
Half-distance between main pole
C. = 4.0 cm.
= 2,300 cm. -sec,
Peripheral speed of armature,
Armature length

Number

bL

/

=

B

X

•

bT

I

=

X

i

2T

183.

D

T

>^«

'^p

+

V).

(3)

Armature winding is two-circuit.
Diameter of commutator
8 in.

=

This formula holds for both two-circuit and multiple-wound

= 3^

Thickness of carbon
required

produce

to

induction,

this

at 1,650 rev.

z',

armatures.
m.m.f.

7.

tips,

—

(^«

2a

D

61.

coil

,

I

of armature slots
slot

•

20

The

io.

of 7.5 hp, 600 volts, 12.5 amp., 4 poles and 550-1,650 revolutions:
Armature diameter ;= loj^ inches ^26.7 cm.

auxiliary pole,

B

XLIX, No.

Vol.

following example

formulas.

is

:

inch.

TIOJ4

B, in the
Slot pitch,

air-gap, d, is:

=

t,

=

.545

in.

61

Clearance under auxiliary- pole,

10

=

Amp. -funis

KB

Assume

d

d,

=

1/16

in.

=

.158 cm.

the length of the auxiliary pole to be equal to the

The width, w. of the auxiliary
be assumed to be one sloj pitch plus the thickness
of the carbon reduced to the diameter of the armature
length of the armature core.

Assuming

for the air-gap.

the m.m.f. required to drive the flux
to be 25 per cent of the amp.-

through the iron part of the path

may

pole face

number of amp. -turns needed
produce the required commutating

turns for the air-gap, the total

on each auxiliary pole

to

.545

loK

+

:= approx.

-375

=

At
where d

K B

increase in

(4)

K

due to the presence of the armature

The preceding

d,

is a coefficient which takes
reluctance of the magnetic path

the air-gap in cm. and

is

into account the

formula; have been developed for the case rn

A

the reactance voltage.

addition

further

on the auxiliary

therefore, necessary

The
.Mo 6

poles,

amp.-turns

of

P

+

t

—r

m.m.f. of the armature per pole

is

L—2T'

is,

i.9 (Fig. 3)

X«

=

i.7 (Fig.

4)

i.2g

;

Xja

4.2

K

1.29

=
Xf = 0.8
'^p

IS, (X)

=2 X

X 2T

X

7'

bn

/

X

io.f

3-3 (Figs. 5

and 6>

= 8,150

7-7

183X1,650

12.5

=

Lp 10"

X 2T

120

X

8,150

2

X
is

X

10'

2

f =: 16 volts.

bT

I

=

2

two adjacent main

armature amp.-turns

= 12.5 X 183X7 X

(X)

D

2a

The amp.-turns necessary

=

K li d

1

7-7

= 2.300 lines

per cm.'

26.7

2

in the neutral

to produce this induction are:

X

.29

2,300

X

.

158

= 470

is

amp. turns necessary

riic

bT

I

10

and the

e.m.f.

induced

2(1

2p

C

X
2a

rota-

^

= lio(l — lp)v2T\o''

we have
B,

is

for

— lp)i'2Tp\o'
the

a

for a

hvzT =

v aT
Bo

armature, and

imilliplcwouiid

two

circuit armature.

10* for a mullipl<--woun<l armature.

(/

the

between

ratio

lurns

I—
/p

=

2,000 a-t.

4

auxiliary

—

27",

=
I,

is

It

2p

and

= 2,470;

i.

e.,

amp.-

:irtnaturc

=

I

235.

is

shortened

in

how

the desiKn

length.

The

i

lianms

follnwiiiK

length of auxiliary pole equal

respectively, of the

to

it

llio

.8,

anxgives

table

6 and

armature length.

The induction under the auxiliary pole and conscquenlly the
Tin
necessary amp.-turns increase with a decrease in length
table shows clearly that a short pole is more advantagocnK than

Bo

10

intcresling to notice

pole

the rcsidts for a

4' bT

-turns

2,000

ili;iry

h) V

amp

is

2,470

.4,
J5,

183X7

2

induction

additional

en =^ Bi If

X

2p

under the auxiliary pule
necessary to induce in the shorl-circuited conductors of length
equal in maKnitiidc In <•(. and opposite In direction,
Ifl an e.m.f.
Bi

12. s

Total amp.-turns necessary on each auxiliary pole

tion in this field will be

fi.z^Bod

bT

/

the short-circuited coil by the

in

compensate the armature reaction.

to

are:

fl<,=

If

=

S(>^)=77

2p

4»

eo

— = 4.2s K =

= 4.2

Xpi

which may be deter-

the distance between the tips of

poles, the field set up by the

3-5

Xs

d

bT

2a

be found from the curves Figs.

I

:1.05

B

C

=

2+

2a

/

zone

m.

they are

I

mined as follows

The

now

conductivities can
;

D

slots (see Fig. 6).

which the length of the auxiliary pole equals that of the armaIf, however, the auxiliary pole is shorter than the
ture core.
armature, the commutating field will induce an e.m.f. only m
that part of the conductor which lies under the auxiliary pole.
Furthermore, the armature field will build up freely outside tl'.e
region of the auxiliary poles and by the rotation in this field
an e.m.f. will be induced in those parts of the short-circuited
conductors which are outride of the influence of the auxiliary
poles, and arc exposed to the field produced by the armature
This e.m.f. has the same direction as the e.m.f.
amp.-turns.
of self-induction and must be compensated in the same way as

If 2

I

8

field is

I

I

2n

C

a long line for the following reasons
I.

The

\i>\.\\

e Ml

f

In

he hahinred

by the coinmiitatinR

(iell

\

;

:
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g,

The machine

smaller with the shorter pole.

is

and the

less sensitive,
of-

compensation

amount

reduced.

is

length of aux. pole

—=
ip

0.8

0.6

0.4

8.6

6.5

4-3

47-5

47.5
21-5

47-5
'4-2

first example to have a slot about 3/16 in. to % in. wide
would reduce ^p to about half its former value and 2 (X)
6.05 instead of 7.7. This means a reduction of 21.5 per
cent in the reactance voltage and 4 per cent less auxiliary

ii'

the

this

^

copper.

Without

length of arm. core

/

ip

=
= ipX3-3

10.8(1.9+1.7+0.8)

<(X<—X'-rXf)
ip\P
2

(XO

L

—

=

=

2

fo

X

IO-*

Z.

IT

69.0

61.7

6750

6030

14-6

13-3

^2.0

623

625

62s

Volts

0.9

1.8

2.7

Volts

13.5

15.1

14.7

per cm.-

2800

3600

5300

Volts

f

120

or

47r /

10 za 2p
Co

75-9

-400

2X7=X2(X0

nb

X

2a
B(,

284

=

2r=2(X/)

—I

—

e

therefore,

is,

of error in calculating the

liability

I

C

= BoO—Ip)
—

4ir

=—X

z'

2Tp

—=
I

2000

X

10

4.0

10-^

i"u

B^

C+W

lo+s
lines

Ip

f zTp

At

to

At

to compensate arm. reaction

produce commutating

^

field

KBd

570

730

1080

2000

2000

2000

2570

2730

3080

1.285

1-365

1-54

.

/

2a

At per

=

— X bT
—

^

r^

.

.

.

.

2p

auxiliary pole

auxiliary amp. -turns

armature amp. -turns

=

lp

By making a suitable slot
voltage may be decreased to

77500

76000

The

91

83

76

ventilation of the armature

is less

copper and the

of

PR

smaller and the efficiency of the machine
higher.

given

The

are

values for the relative amounts of auxiliary copper

in the last line of the table

have been obtained by assum-

as

if

the air-gap

for

the

may seem

poles

=

the auxiliary pole

=

/

2a

somewhat

correspondingly

is

amount

the same

—

bT

/

-

X

-

2a

obstructed by the

loss

1.185

in the auxiliarj- pole the reactance

the formulae

B

The amount

2,000
2.370

densed into the following simple formulae:
First, the conductivities are determined from Figs. 3 to 6;
then the induction under the auxiliary pole is calculated from

short pole.
3.

370

470
2,000
2,470
1-235

complicated to the designing engineer, but as it is not necessary to determine all the values calculated in the above example, the method may be shortened
considerably.
It will generally be sufficient to calculate the
induction under the auxiliary pole face and the number of amp.The above method may be conturns required per pole.

au.xiliar}-

if
2.

12

out requiring anj- additional copper.
The above method of determining the amp-turns

B
79000

slot

in pole.

under the auxiliary pole had been doubled, but while an increase in air-gap means an increase in auxiliary pole copper, a
slot in the auxiliary pole will accomplish the same result with-

l

Total flux per aux. pole^iS/p(a;+5<i) lines. 82300
Relative amounts of copper on aux. pole..
100

With

slot

in pole.
16

Reactance voltage
A t to produce commutating field
A t to compensate arm, reaction
A t on aux. pole
Ratio of ampere-turns

is

of

same length

bT f
Ip

X

D

^

S

as the armature core

(X/)

D

l_

-f

(^),

('

-

;

and

1.25 "I
Ip)

2/>C

J

These
armature.
formuls are correct for both two-circuit and multiple-wound
After B has been calculated the formula A t
armatures.
determines the amp.-turns necessary to produce this
if

the

auxiliary

pole

shorter

is

than

the

=

KBd

induction.

Hydro-Electric Power Organization and
Operation.

FIG. 7.

ing the same density
lines per cm.".

The

angle of length,

Ip,

— SLOTTED

10,000

e.,

rect-

and such thickness so as to give the above-

mentioned induction in the
coil was assumed as
If

i.

was assumed a

section of the pole

pole.

The

thickness

of the aux-

cm., the size of wire being the

3

in all cases.

the

commutation

to

is

be satisfactory at

all

and

loads

particularly at overloads, care should be taken that the

path

of the commutating flux is not saturated at any point, as otherwise the density under the pole face will not increase proportionately with the armature current; also,

induction and

the

c.m.f.

balance each other at
at overloads

if

induced

full load,

by

if

the

the e.m.f. of self-

commutating

field

they will not balance each other

the path of the commutating field

Particularly a short pole should be

made

thick

saturated.

is

enough

to insure

a low induction in the pole.

The

formulae

show

clearly that an increase in air-gap

means

an increase in amp.-turns on the auxiliary pole; in order to
save in copper it is, therefore, of advantage to reduce the clearance under the auxiliary pole to the mechanical minimum.
But it must be remembered that a larger clearance means better
commutation, because Xp decreases. In such cases where commutating conditions are very severe, it will be advisable to use
a larger clearance, although this requires somewhat more amp.turns.

A

cheaper way to decrease Xp

auxiliary pole as

shown

in

Fig.

7.

is

to

make

a

.'lot

in

the

Suppose the auxiliary pole

of the Boston Branch of the Ameri-

Engineers held on February 20,
Mr. Farley Osgood, general manager and chief engineer of the
New Milford (Conn.) Power Company, presented a paper
upon the "Organization and Operation of Hydro-Elfctric
Power Plants." The paper was based entirely upon concluIt was pointed
sions drawn from actual operating experience.
out that the hydraulic and electric power problem must be

can

in the auxiliary pole in all cases,

iliarj-

same

At the regular meeting
AUXILI.\RY POLE.

Institute

of

Electrical

viewed both from the physical side, including hydraulic development, the power station and the line, and from the personal side, dealing with the organization and esprit de corps
Tendencies in design were then disof the operating force.
cussed and the lecture closed with a re>ume in lantern slides of
various operating experiences with particular reference to the
v/riter's own system.
In considering the hydraulic development, the amount of
water available was shown to be the first important matter to
In comparatively few instances is but a portion of
determine.
the water obtainable; most plants utilize the entire available
flow of the stream. The records of the U. S. Geologic.il Survey contain a vast amount of valuable information upon the

flow of different streams and water sheds, but the existence of
this data has at times been entirely overlooked by engineers.
The limitations of each particular development must he carefully taken into account.

Over-enthusiasm

is

unwise

in

power

of the flow of streams for many years
if available, and the history of floods
studied
be
should
back
and high water times should be gathered from old inhabitprojects.

The records

ants and other sources.

The maximum and minimum discharge
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should be known for a long period of years, and as far as
the data allow, curves of daily discharges should be plotted.
The mean discharge is the proper basis upon which to figure.
Mr. Osgood discussed the essential features of dam construe
t!on briefly, pointing out the importance of being able to divert
the water so that in case of necessity the head works can be
cut out of service.
Whether the dam be built of concrete.
rock-filled or hollow, it should invariably be strong enough
to resist the fuse of floods and ice jams.
The destructive effect of ice jams is often far greater than one would realize
in advance.
In cases where the dam can be used as one side
cf the power house the cost of construction will generally
be lower. When a canal is necessary the open type is least expensive.
In the Northwest wooden tubular canals have found

much
or

favor, but in the

eastern

sections

pipe has been generally adopted.

of the country

iron

A

waste gate arrangement at the head of everj' canal is of great importance,
and when possible there should be a gate opening from the
steel

top downward, to take care of ice and other
and a gate opening from the bottom upward,
Jhe main body of the water.
If a forcbay

can be included

in the

floating objects,
to

take care of

hydraulic scheme

it

will

and at times
of sudden demand from the generators the annoyance of not
being able to feed water to the wheels fast enough will be
avoided. Ponds en route between the head works and forebay
also aid in steadying the flow.
.\t the head works metal gates
arc stronger and more easily operated than wooden gates. An
ample spillway is desirable at the forebay. Tubular canals
need anchorage at frequent intervals, although the weight of
water in the pipes reduces the liability of slippage on account of
the increase in friction between the tubular canal and the
earth.
Trash rocks should be provided in open canals, but
they should not be over 4 ft. wide and 2 ft. is better. The installation of a vertical triplex hoist with runway above the
result in a great steadying of the flow of water,

rocks greatly facilitates the

work

of maintenance.
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The determination

of the number and size of generating units
depends largely upon local circumstances, but in general it is well to have at least one unit in the station of a capacity equal to the minimum kilowatt output of the plant at low
water, at least in stations of moderate power.
The importance

lo install

having plenty of room between the various machines of a
Land is
plant can scarcely be exaggerated.
almost always cheap at the sites of such plants, and the usual
considerations of forced compactness do not apply.
Many a
station is ruined by the machines being crowded together.
Exciters can be driven in various ways, but there should
always be at least one water-driven exciter and preferably
another as a spare unit. In general one exciter should have
capacity enough to supply all the station.
Individually driveii
exciters are the best type.
When an exciter is driven by belt
or by being mounted on the shaft of a large unit water is wasted
unless the main machine is well loaded and when an exciter
is rigidly attached to the generator shaft, if the speed of the
larger unit falls off temporarily because of increased load, there
ic a tendency for the exciter voltage to sag also at the very
time when constant or additional excitation is most needed.
The exciters should all be visible from the switchboard, and in
case the latter is located on a gallery and one exciter is motorL.f

hydro-electric

;

driven,

good plan

a

it is

to install the latter

on the gallery

also.

The motor-driven exciter is an economical operating unit, but
there always must be at least one water-driven outfit to enable
Water wheel governors should be
the station to be started.
wheels and controlled electrically from the
location of the switchboard on a gallery
en.nbles the entire operating scheme of the station to be taken
in at a glance
the bus-bars can be well disposed of and isolated
near the

placed

The

switchboard.

;

:i

necessary beneath the gallery

floor.

and knife switches should be included between the
Protection thus afforded is well
generator and the bus-bars.
Both

oil

oil

some

In

v.orth while.

up

plants metal curtains are used to cover

switches in compartments, but the use of glass fronts

In all hydro-electric plants water relief devices are essential,

n-.ore

desirable,

for the glass enables the attendant to see

the form of relief valves or by the standpipe method.

exact

condition

of

<-ither in

When

the standpipe

the level of the

is

used care must be taken to carry

main reservoir and

of water below the plant in case

it

lo

to provide for the discharge

backs up in the pipe sudUsually the best way of accomplishing this is to install
a discharge pipe connecting the standpipe overflow with the
toil race.
The standpipe must be kept from freezing, and in
general it shr)iild be cfiuippcd with a branch of whatever heating system warms the power house.
it

denly.

The power station layout depends largely upon llie field of
work to be supplied by the plant. The load requirements largely
determine the number and character of the units. For general
tiansminsion work a frequency of 40 or 60 cycles is probably
most acceptable, though for railway service 25 cycles is
to be desired, and in recent discussions even 10 or 15
cyc\rt have been strongly advocated.
AlfernatinK current is
the accepted standard for long-distance transmission and the
three-phase system is now. thoroughly established as the proper
arrangement for high-tension transmission. The desirable voltage to use depends upon the length of the line chiefly. If transformers are not desired in the generating plant and the distance
is moderate, a
generator voltage of 11,000 is perfectly good
practice, but if the distance warrants a higher voltam- it is well
to select a potential between 24.000 and 60,000 vol»<. depending
on the line losses, load and distance.
The head available dclermincs the speed of the water wheels
nd this in turn detertnines the design of the generators. A
most vital point in the design of hydro-clcdric (Jants is that
generators and water wheels must he considered together.
V/ilh high heads the provision of wheels must lie along impulse
linri. regulation being either by deflection of the stream or by
nozzle deflection.
The use of electric motors on the wheel
gateg is good practice, for it enables the supply of water to
lir very quickly cut off in limes of emergency
A second gate
'.'.ilh n by-pass is desirable in high head plants to (acilitnle inspection and repairs
ic

much

the

switch

at

Generator

times.

all

is

the
field

may

be installed at the back of the gallery, but they
should in any case be set up so that the heat from them will not
warm up the gallery floor. Sometimes the mistake is made of
rheostats

locating the switchboard too near the front of the gallery, in

which case there

often a chance of trouble

is

caused by an

attendant stepping back suddenly from the railing and inadvertently closing or opening some switch with his clothing.
The high-tension room need not be in a separate building, but
isolation

from the

Automatic line opening devices are
Space is of supreme importance

essential.

it

is

well to provide for

its

rest of the plant

the high-tension

in

room

Lightning .irresters should be located in plain sight of the attendants, so that their behavior can be seen at all times. Watercooled, oil insiilatcd transformers have a higher insulation
breakdown point than air-blast transformers, and are also to a
Single-phase transformers are
certain extent self-recovering.

more

in

three phase

than

costly

venient

case of

.i

units,

but

they

are

more con-

burn-out, as two single-phase units

can

he reconnected and the equipment kept in service, whereas one
"down and out" if a three-phase transformer goes to the
i.-i

,\ track flush with the floor is a good feature in a transformer room, so that transformers can be moved out when
n'-cessary, either by jacking up and by trucking them out or by

had.

filling

the original

ilangerous

former
b.'ink.

alized

in

flrxibilily

Where

unils

is

lliere

busbars gives

i-tpiipnieiils

.-ire

with

higli-tension

a

really

are
the

solved

many

The problem

best

by

of

in<Stalling

a

is

trans-

spare

traMsforinrrs the use of scction-

sintplesi

very valuable.

Hoisting apparatus

wheels.

room.

arr.iugemcnl

.Sl.ilc

Two

arrester

should never be useil

in

hoods through which high-tension wires enter or leave a
building; open holes are belter, hut glass-fitted holes best of all.
Generally speaking, the metal pule line is the most desirable
Maintenance and depreciation are
for the transmission service.
much lower than on wooden pole lines; fewer towers than
poles are rrqnirrd, and the nundier of insulators is reduced by
the

:

March

9,
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The

the longer spans possible.

cost of each tower depends

towers are used the cost
$70, but as one employs angle-iron
towers of special design, with heavy concrete foundations, the
cost may run from $175 or $250 upward. It is really a benefit
that the steel tower pole line grounds the system in time of

good deal upon its design.
of each may run as low as

If simple

As for conductors, aluminum can be put in place
n;ore easily than copper, but the latter can be purchased for
trouble.

quicker
is

deliver}-.

not showing

The cost of each for the same conductivity
much discrepancy at the present time. Reinare being tried

concrete poles

forced

on some transmission

Porbut their usefulness has not yet been determined.
celain insulators are stronger and stand temperature changes
lines,

better

The

than glass.

insulation of telephone lines

carried

on transmission poles is very important, as is the insulation from
Transpositions
the ground of the employe using such lines.
should be

made

sion

grounds,

line

at least

the

every three poles.
ringing

of

the

When

telephone

a transmisbells

often

are required in hydro-electric stations than

in steam plants, but in view of the remote location of the former
and the larger individual responsibility, proportionally speakGood wages should be
ing, they should be clever mechanics.
the rule. Seldom are more than three men required on a shift.
Canals need constant inspection in the w inter season a run of
;

slush

The

will

ice

The following

tried.

made and

cause greater anxiety than a lightning storm.

intake gates usually have to be attended to for the purpose

ment.

phenomenon
field

lines

the

in the plant

division of the work.

should be responsible for some special

In this

way when

trouble comes the chief

engineer's hands will be upheld, and the situation can be most

composed as giving

magnetic

of

force

intensity

ductor

is

By

question.

in

of

about

are circles
of

the

field

at

to

a

any

however, also

a

field

of

of the conductor, which field

maximum

is

portionally to the distance

the less

necessar\-.

When

sticks get

often happens that the stick which

into

the wheel cases

makes the

largest

it

amount

of noise is really the least dangerous, for it is generally too
large to pass through the openings between blades and buckets.

Rip-rap construction and sealing of canal banks are very important, for seepage should be reduced to the lowest quantity.

by the distance
in

the

There
interior

measured from the

axis.

The

exist-

ence of this field was demonstrated by a simple experiment.
A long glass tube three inches in diameter was filled with
copper sulphate solution. A current of five amperes was led in
at the top

and out from the bottom of the

hung so as to be

remedy is to shut down and open the
Fish, eels and other
to thaw the machine out.
foreign bodies frequently are ground up in water wheels, bolt
although these conditions make inspection unpleasant, it is none

and
con-

zero at the center of the conpro-

small magnets were

the only

a

The

the

outside

point

is

at its circumference, increasing

ular intervals.

ice.

there

conductor,

circular

magnetic force

On

up by slush
wheel case

which

conductor.

to tlie point in question.

being copper disks.

buckets and other troubles need to be watched for constantly.
A little e.xtra precaution in the way of inspection will save
enormous delay sometimes, for light repairs can be made readily
When the bucket gate openings are stopped
if taken in season.

view

any

equal to twice the current divided

readily cleared up.

Water wheels should be inspected at regBroken vanes, cracked governor rods, deflective

rise to forces

Faraday's

exterior

force

from the axis of the conductor

ductor and a

Each man

it is

space according to laws ascertained by experiEither view will lead to a correct explanation of the

through

act

Harmony and good

very important
Automatic devices are admirable as long as everything works
well, but they are not so good when abnormal conditions come.

of the experiments

When a conductor carries an electric current, we may picture
with Faraday, a medium filled with lines of magnetic induction
and consider all the forces connected therewith, or we may
consider with Ampere the conductor only, or the imaginary

is,

is

summary

Eight hundred amperes were passed through a channel of
mercury which diminished from a large cross-section where
the electrodes entered to a very small cross-section at its middle
point.
The passage of the current caused the mercury in the
narrow portion of the channel to depress even to the bottom of
The same effect was
the channel and so rupture the circuit.
shown in a more striking manner by using a liquid alloy
of potassium and sodium. The channel was made ten inches
deep by one-quarter inch wide. The alloy was covered with
oil.
A current of 180 amperes caused the alloy to depress
in the form of a V to the bottom of the channel. The physical
explanation of this phenomenon Dr. Northrup gave as follows

of meeting the load requirements. The line department should
have men capable of building, repairing and operating the line.
fellowship

a brief

is

the conclusions reached.

filaments of which

serves as an excellent alarm as to the state of affairs.

Fewer attendants

aand
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tube, the electrodes

a thread along the axis of the tube

two

able to revolve in a hori-

The north poles of
zontal plane about the thread as an axis.
the two magnets were near the circumference of the tube and
Since the north poles lay in a
the south poles near the axis.
field and the south poles in a weak field, the
two magnets revolved in a horizontal plane while the current
was blowing. A clock-wise rotation corresponded to a passage
of the current from the top to the bottom of the tube.
The action of this interior field on a current filament was then

strong magnetic

A

very fine high resistance wire was
disks near opposite
The wire was somewhat longer
points of their circumference.
than the distance from the top to the bottom copper disk and
hung loose between them. When current was sent through

demonstrated as follows

:

attached to the upper and lower copper

the liquid column some current would also pass through the
wire.
This wire, carrying current, finds itself in a field of

magnetic force with circularly disposed lines hence the wire
is acted upon by a force tending to move it across these lines.
The direction of the force is shown to be such as to so move
the wire that it becomes coincident with the axis of the liquid
;

Some Newly Observed Forces Within an
Electric Conductor.

Experiment confirmed these anticipations. It is nowif one replace in imagination the wire by a filament of
the liquid column itself this filament will tend to move toward
the axis and so with all the imaginary filaments of which the
conductor is composed. Hence it can be understood that if the
liquid conductor lies in a channel and has a free surface it
v.-ill
tend to contract in sections where the suction is least.
Since all the filaments are acted upon by a force which acts
radially toward the axis of the conductor, it follows that the
axis of a liquid conductor carrjing current is under a greater
column.

seen that

Columbia University before the American
2. 1907. Dr. E. F. Northrup stated
that Mr. Carl Hering. in working with relatively large alternating currents, had observed last summer a surprising phenomeIn a paper read at

Physical Society on

March

non.
In passing such a current through a liquid conductor he
noted that at one point of the conductor there was formed
a depression like the letter V, which in one case extended as
much as six inches below the level of the liquid. He communicated this observation to Dr. Xorthrup, who perceived that
the phenomenon required explanation and probably h,id a

and practical interest. Dr. Northrup devised several laboratory experiments to confirm the observations made
by Mr. Hering.
He also developed physical conceptions and a
mathematical theory of the phenomenon, which were amply confirmed by other experiments and apparatus which he devised
theoretical

hydrostatic

pressure than

its

circumference.

By .\mpere's view each imaginary

filament of the conductor

attracts every other filament giving a resulting attraction on all
the filaments which acts radially toward the axis. The forces of

attraction are in all respects analogous to the attractive forces
of gravity which would exist in an infinitely long cylinder of

circular cross-section like the conductor.

An

experiment was

:

:
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nsade which strikingly illustrated the existence of the interior
pressure in a conductor.

was

section
at

it

A

pro\'ided.

tube of about J^ in. crossfew small holes were bored through
fibre

This tube was

middle.

its

A

another tube of
space at one end between
fitted

in

The
inside and outside tubes was closed.
The
in a vertical position.
The top and bottom of

about
the
set

twice

the

diameter.

tubes

were

the smaller

A

tube were fitted with brass plugs.
hole was drilled through
the center of the top plug.
The inside and the outside
tubes were filled with mercurj'.
Current was passed lengthwise through the mercury in the inside tube. The high pressure

produced at the axis of the inside tube caused the mercury to
bt forced up through the hole in the top brass plug at the same
time being drawn in at the holes in the middle of the small
tube from the space between the tubes.
The mercury forced
through the top hole overflowed into the well between the two
tubes and thus there was maintained, as long as the current was
left on, a continuous flow or circulation of mercury.
The experiment was modified and the effects produced enhanced by a special disposition of iron in the inside tube.
The most useful results obtained from a practical standpoint
are the methods and apparatus which Dr. Northrup has devised for vastly increasing the final pressure obtained. This is
accomplished by adding in series the high pressure at the axis
in one portion of the conductor to the low pressure at the circumference in another portion of the conductor and repeating
this process any desired number of times.
He thus showed
that a conductor of one-half inch diameter and which consists
of 1,000 alternate strata of copper and mercury held in a suitable casing can, when carrying 600 amperes, yield a pressure
that would sustain a column of mercurj' over 7 ft. high.
The forces described, since they depend only upon the square
of the current and the linear dimensions, may be used as an accurate measure 01 the current, alternating or direct.
.\ practical form of ammeter operative through the agency of the
internal pressures in a conductor carrying current was shown in
operation. As the forces can be enhanced by a proper disposition of iron in a heterogeneous circuit, motors without brushes
or slip rings may be made operative, and, since the power is
the product of current an dclcctromotive force. Dr. Northrup
stated it is not impossible, even if large currents are required,
that good efficiencies

may

1902.

of the objects of the invention were:

means

XLIX. Xo.

io.

Motors or Dynamos" was issued to me on December
Quoting from the specification of this patent some

Electric
2,

Vol.

"...

second, to devise

and consequently
windings which are con-

for equalizing the electromotive forces,

two

the load between

sets of coils or

nected together in parallel by

means of

the brushes, and, third,

(or each winding) to the com-

to so connect each set of coils

mutator that a correct position of the brushes for one set of
(or winding) becomes equally correct for the other set

coils

of coils."

These objects were fully realized by my invention, and the
theory of properly arranging the coils of several parallel drum
windings was fully disclosed in both the drawings in the te.xt.

Not only

did

provide for "an even progression of the volt-

I

ages in the several coils"
tion), but

my

(see the third object of

the several windings so that each independent winding

carry

my

would

(See the second object of
particularly important in connec-

proper portion of the load.

its

The

invention.)

tion

inven-

also provided for equalizing the total voltages of

I

latter is

with modern large slots and teeth.

The two above-mentioned objects were accomplished substanmanner indicated by claim 5 of my patent, which
reads as follows "An armature of the slotted drum type protially in the

:

vided with two windings or sets of coils independently connected to a single commutator, one of said windings having
coils

wound

tlian the polar pitch

having

and the

angle,

wound

coils

its

angle between which

in slots, the

slots

in

is

coils of the other

the

its

slightly greater

angle between

winding
which is

slightly smaller than the said polar pitch angle."

In addition to the above I wish to state that many machines
have been built with multiple drum windings correctly arranged
according to my specifications. Looking over some old winding
and test data, I find that I have furnished specifications for
such windings to the following firms: The .Sprague Electric
Co.. of New York
the Johnson-Lundell Electric Traction Co.,
Ltd., Southall, England, and J. II. Holmes & Co., Newcastleon-Tyne, England. Said winding specifications were either for
double series windings or for double parallel windings, having
:

two, four or six coils per

slot.

With exception of some special motors built by the JohnsonLundell Co. the two windings were always placed at equal
from the periphery of the armature core, this being
most conventional way of arranging the two independent
windings. All of said windings had coil widths differing from
c;.ch other by the distance between adjacent slots, as per the
following two winding specifications, which have been selected
M random from numerous similar specifications
distance

be obtained.

the

Letters to the Editors.

A.

— "6o-kw,

Prevention of Sparking in Alternating-Current

series windings,

World:

Sins— There appears on page 306 of your last issue of the
ItLECimcAL WoKi.D (February 9, 1907) an article under tlie title
"Prevention of Sparking in AhematinK-Currcnt Commutator
Motors," which I cannot allow to pass unchallenged.
In this
article you call attention to four patents, issued on January
15 to Mr. Mariiis I.alour, three of which relate to a plurality
of parallel armature windings. The essence of the said three
patents iccms to be correctly slated by you in the following
sentence
of

the

"The novel

:

icparatc

of the vf.ltagci
ber of .slots."
I

Now,

I

claim

to

the

coils

years ago.

features reside in so arratiKing the coils

windings as

to

in the several coils

an even progression
without incfcasing the num

obtain

wish to point out to all whom it may concern, that
have discovered the correct method of arranging
of multiple drum windings as long as five or six

The

following facts

prove

my

an "Armature Winding

foi:

will,

1

believr,

fully

claim

A

in

No

714.721

for

19.5

in.

slots

x 7

coil.

in.,

55 slots .36

Copper

strip

x

i.8-in,

two

for each wind-

Two

No.

i

R.
(<

—".^oo-kw,
Two

in.

direct-current

.\rmaturc core

poles,

—

—

— — —

parallel

—

windings,

generator,

250 volts. 475 r.p.m..
19/32x2.18-

36x10.75-10., 62 slots
I

turn per

coil.

—

Copper

strip

for

winding = .0S7xi3/l6-in. Six coils per slot. One winding
has its coils placed in slots No. i and No. n, etc.; the other
winding has its coils placed in slots No. i and No. 12, etc. Commutator has 372 bars, connected 2 4-6, etc., and I— .1—5, etc."
This machine was also built by the Sprague Electric Co.,
I'roiM
specificaliiiTi fiiriiislied October J.v looi and if was tested
,\pril 16. 1902.
It has been in practically continuous service
since the spring of i(x)2 in the power house of the American
i';irh

;i

l.r>cnniolivc f

U. S. patent

=

turn per

coils per slot.
One winding haj
and No. 10, etc., the other winding
has coils placed in slots No. i and No. 11, etc.
Commutator
has no bars, connected 1 37—73 109, etc., for one winding
and 2 38 74 no, etc., for the other winding." This specification was furnished by me to the Sprague Electric Co. November 22, 1901, and an armature was completed January 17,
1902.
The above machine has been in operation since the early
part of 1902 at the factory of the Fahys Watchcase Co., Sag
Harbor, L. I.

coils placed

the Lditors of lilectrical

i

ing :^ .115 X .625

Commutator Motors.
1 o

direct-current generator, 100 volts, 600 r.p.m., 6

Armature core

poles.

New

York.

fi

.

I'.iterson,

N. J

(Cooke Works).
Robt. Lundki.i..

—
MaklH

9.

—

—
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by closing a switch, and consumes only 0.6 ampere. Tlie arc
The lamp
is produced between two electrodes of mercury.
shown in Fig. 3 consists of a glass tube in form of an S of

size
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From

and capacity and under the same management.

figures given

appears that there

the

saving of practically
45 per cent in the working of the gas-driven station over that
of the steam-driven station.
Comparative estimates are also
it

is

a

given on the costs of driving machines by electric motors and
by gas engines. An account is given of the discussion which
followed and there is also an editorial on the subject. The results obtained with the two Guernsey stations are said to be
not decisive, since the price of coal, although of the same quality in both cases, is cheaper at the gas station.
Further the
steam station has a lighting load, the gas station a power load.

The output

is greater in the gas station and, what is of greater
importance, the average load in the case of the steam plant was

68.5 per cent of the full load,

whereas that for the gas plant

was as high as 86.25 per cent. It is not alone in central station
work that the gas plant merits attention from electrical engineers,

because the advent of suction gas has brought the gas en-

gine into keener competition with the electric motor than was
the case when illuminating gas alone was available.
But the

power and

cost of gas

and

tools

is

that of electric

power

for driving machines

not the only thing to be considered, since the elec-

motor is more efficient on varying load and requires scarceany attention, while a gas engine must receive very much attention especially if suction gas is employed.
Lond. E!ec., February 8.

tric

ly

—

Pumping
FIG. 3.

— MERCURY

V.>iPOR

LAMP.

Plant.

— An

are four centrifugal
three millimeter internal diameter

length and

filled

with mercury.

and of 20

Two

to 25 centimeters

platinum wires lead into
This tube is mechani-

the mercury at the two ends of the tube.

armature of an electromagnet which is
the tube as well as two resistances
shunt with the constant-potential supply network. When

cally connected to the
electrically in

and
the

in

circuit

is

which

completed, the electromagnet inclines the tube,
down and the arc is formed. The current

is

three amperes at the beginning, falls after one min-

normal value of 0.6 amperes. There is a tendency
from the positive pole to the negative
pole during operation. To compensate for this effect the merute to

pumps each

phase, 125-hp induction motor.

Mexico.

— An

its

for the mercury to pass

cury reservoir of the positive pole has a greater cooling surface than the reservoir of the negative pole. This construction
results in a greater condensation of mercury at the positive pole
v;hich compensates for the transport of the mercury in the
opposite direction.
The resistance of the electromagnet and
of the rheostat inserted in the circuit represents about 20 per
cent of the resistance of the lamp during normal operatiorj.
This resistance prevents too strong a current rush while starting the lamp. In order to improve the spectrum of the mercury
vapor Bastion has tried to introduce small quantities of cadmium and sodium into the mercury. In the commercial lamp,

shown

carbon filameftt lamp

however, as
combined with the mercury lamp and furnishes the red rays.
The life of the tube is between 3,000 and 5,000 hours. The 0.6in the illustration, a

is

amp. lamps are stated to give 90 cp, but in a special article
on "the incoherencies of photometry" it is pointed out that it is
impossible to compare the peculiar light of the mercury vapor
lamp with that of ordinary standards. L'Ind. Elec, January 25.
Mercury P'apor Laiiif- A note stating that the Allgem. Elek.
Ges. in Berlin is putting a mercury lamp on the market under
mercury-vapor lamp."'
.A.rons dethe name of. "Dr. Arons
vised and used sucli a lamp in the early nineties for scientific
physical research, but did not develop it into commercial form.
Zcit. f. Beleucht., February 10.

—

—

elec-

There

direct connected to a three-

Eng'iiig Record, February 23.

illustrated article

on the 30,000-kw,

60,000-volt,

three-phase power transmission system from Necaxa to Mexico.

— Lond. Elec. Rev., February

series with

the mercury flows

new

illustrated description of the

driven sewage-pumping plant at Salem, Mass.

trically

15.

Traction.
Single-Phase

Traction

Motor.

— Zehme. — An

illustrated de
motor of the Win'.er-Eichberg
The motor has a capacity of 300 hp for 80 minutes runtype.
ning at 400 revolutions per minute. The normal motor voltage
is 850.
The maximum number of revolutions per minute was

scription of a laige single-phase

it may be increased in reality to gx).
weight of the motor including box and gearing is
about 6.25 tons. Elck. Zcit., February 7.

intended to be 800, but

The

total

Installations,

Systems and Appliances.

— Pearson. — In

a continuation of his serial on elecLondon, the author discusses the plant
It is said
of the City of London Electric Lighting Company.
to be "surrounded by conditions which diff'er from those of
any other undertaking in the world." The station still con-

London.

tric central stations

in

tains a splendid array of single-phase alternators directly coupled

reciprocating steam engines, but when extensions became
necessary in 1900 direct-current generators were installed. The
station now contains four 2,000-kw direct-current machines
and three each of 1,000 kw. In spite of the greater space reto

quired,

reciprocating engines were installed instead of steam

turbines, since the former

were considered more

reliable.

Every-

been done to insure continuity of supply.
The works are even provided with coal bunkers, having a capThe company
acity of 8,000 tons and being kept always full.
thing

possible has

claims to have captured about two-thirds of the total motor

This amounts to some 12,000 hp.
load available in London.
The largest consumers are the newspaper printing works after

paper read before the Leeds SecThe author gives the cost

which come the cold storage plants and then elevators. A substantial item of revenue is derived from electric radiators,
which are fast becoming popular. Altogether there are some
2,000 four-lamp radiators connected to the company's mains,
and on a cold day they increase the load at the station by as
much as 500 kw. Owing to the nature of the load on the Bank-

generating stations and compares

side station the rules obtaining in ordinary lighting stations are

the results with those obtainable by steam plant. Stress is laid
on the low costs obtained with suction g.is and the cost is com

completely reversed. This is obvious from the fact that the
peak is a thing of the past by about 5 p. ni.. when offices begin
Hence the rates for motors are 3 cents per unit during
to close.
Radiators ar?
the day and 2 cents per unit during the night.

Power.
Gas

Power. — Campbkli,. — A

tion of the (British) Inst. Elec. Eng.

of

running gas engines

in

I''iguros arc given for a
pared with those of the electric drive
steam plant .iiul a gas plant, both in Guernsey, of the same

—

—

ELECTRICAL WORLD.

5i8

charged a

rate

flat

February

8.

German

Station.

of 3 cents per unit.
Both motors and
on the hire purchase system. Lond. Elec.

—

radiators are let out

— Mulertt. — A fully illustrated description of

the central station of Friedenau, a suburb of Berlin. Two Diesel
engines are installed, each of 250 hp, coupled to direct-current

dynamos, giving 330 amperes
264

cells is

A

at 500 volts.

storage battery of

provided with a capacity of more than 600 ampereis on the three-wire system at 2
Two motor generators are provided which may be

X

The supply system

hours.

220 volts.
used both for charging the battery and as balancers. These latter machines are provided with interpoles.
Elek. Zeit
February 7.
,

Motor

Starter.

—An

illustrated

of motor starter which

description

called the helical

is

new

type

starter.

The

of

drum

a

moving contact piece or helical drum has a single thread of
iJi turns, and it is caused to slide along a square shaft when
the latter is rotated. This eflfect is produced by a rack mounted
upon the switch base, in which the helical contact piece engages,
and is thus compelled to travel endways as if held in a complete
Novelty is also claimed for the device, making it imposnut.

Vol.

—

.1/

A

XLIX, No.

io.

—

Rheostats. H.\llock. After a classification of rheostats into
those for series or for shunt circuits and for intermittent or for

continuous service, the author distinguishes between the open
and the embedded or enclosed type of rheostat. While
cr.ch type has its merits, yet where rheostats are made for all

type

open type with suitable comseems to be the most acceptable to the manufacurer
and to the consumer alike. For starting rheostats a resistance
the needs of the purchasers, the

posite units

material with a suitable positive temperature coefficient

is not a
disadvantage but rather an advantage. On the other hand for
continuous service a resistance material with practically zero

temperature coefficient is desirable. Materials having a negative temperature coefficient should be avoided except in special
cases.
The author gives the fundamental formulas on which to
base the design both of starting rheostats and of continuousElectric Journal, February.
Testing the Charged Condition of Conductors. In high tension installations devices are often desirable which show whether
an apparatus or a line is charged or not. The Siemens-Schuckservice rheostats.

—

Company

ert

Fig. 5

ill

use for this purpose the arrangement

which

shown

in

represents the conductor, the voltage of which

/

any part of the resistance to be left in circuit. In
is the magnetic blow-out circuit-breaker held in by

sible for

Fig. 4

—

—

T

E

-

i'iii'i!'i[i(i|---

''-/'7//'!':yy:7V^'<y-//-^'

FIG.

against earth
to the line

5.

is

The conditions may
FIG.

4.

— MOTOR

C

A

"no-volt" magnet

against the action of the spring

the helical drum, provided with a lug

is

circuit-breaker;

H

square shaft

;

Z)

/f

is

a

for

small spring-actuated

unless opened by hand, or by the helical
11,

L

B

;

engaging the

the operating handle, insulated from the

is

drum

K

hand and rotating H with the right in the clockwise direction, until the lug L engages with the circuit-breaker and closes
it.
The magnet, A. and the motor field have now been excited,
and a current is passing to the motor armature through all the
The starter being now on the first stop.
starting resistance.
is

continued by rotating //
all

brought up to

the resistance

full

K

speed.

If

is

in

the counter-clockwise

short-circuited

and the motor

the attendant leaves the switch

and prevents damage to the
The motor is stopped by (tiving // a quarter-turn cl'ickwisc, thus releasing K and
causing the circuit-breaker, M, to operate. The device /•', which operates by short-circuiting A, protects the motor awainst an over
partially on,

icsiitancc. by

comes

into action

opening the motor

circuit.

load during starling- up or when running. The mechanic al slow
motion of the starter prevents too rapid starting, but if an ovi-i
load should be forced on the motor before it is up to full speed.
the motor circuit is opened through the action of the overload

drum

the circuit-breaker can only be closed by the helical

As

device.
in

position

.1

closing "I

where

all

the

resistance

is

in

circuit,

thf-

the starter with any pari of the resistance cut-out
The stroke of the rirruit-breakcr being a short

prcvcnti'd.

one.

its

spring requires to be only of moderate strength, and

goml
the "no-volt" magnet to be wound with
margin to allow for the variation in the shunt-ficid current ot
lis liability to get burnt out is theremotors of difTcrrnt make
fore decreased. The arrangement of the starter in connectior.
with induction motors is also described.— Lond. Elfc. Rev., Feb
this

enables

n:ary

1.1.

made

to act

at

any convenient

which

switch,

left

aircction until

be

;i

these conditions elec-

on a coherer
bell.

place.

j

The

7.cxt. f.

which closes
bell evidently

a local circuit

may

be placed

Bcleucht., January 30.

Wires, Wiring and Conduits.

striking the lever

switch being to prevent the starting resistance from being left
open with the
The motor is started by holding
ill circuit.

is

may

Under

/.

are produced in wires in the neighborhood which

containing a battery and

Long-Distance

always short-circuits the "no-volt" magnet, the object of this

the starting

;

for a predetermined voltage of

ST.ARTER.

tric oscillations

the

FOR ELECTRIC CH.\RGES.

d is a short piece of wire parallel
connected to earth through the spark-gap s.
easily be chosen so that sparks spring over

to be tested

is

and

/,

—TESTING

Transmission.

— Fowler. — An

on

article

limiting capacities of long-distance transmission lines.

the

The au-

gives in a table figures on the effect of the resistance
(between s and 20 per cent), the inductance volts (between
3 and 40 per cent), and the power factor (between 100 and 60
per cent) upon the regulation voltage. When the total power
factor of the load is 100 per cent llie total drop depends almost
entirely upon the resistance and very little upon the inductance
of the line; whereas at low power factors the inductance is a
very important factor in determining the total drop. The author then' gives in another table the limits of power which can
be transmitted over a given line without exceeding certain lim-

thor

first

volts

its

as to voltage regulation.

Figures arc given for transmis-

sion lines of 50, 75, 100, 150, and 200 miles length at voltages
between 20,000 and 100,000, for inductance volts of 10, 15 and

zo per cent both for a frequency of 60 and 25 cycles.
ol

conductors

15 per

is

assumed

The

size

to be such as to give approximately

The three-phase system is ascent of resistance loss.
Elce. Jour.,
ft. apart and equidistant.

sumed with conductors 6
I'ebruary.

'

—

Calculation of Atlcrnating-Currrnt Lmfj.— Lichtknstein.
mathematical article giving a method for calculating the e.m.f's

and currents in an interlinked network with various branches.
Numerical examples are taken mostly from llie practice of railway lines. Since the article is mathematical, it cannot be abs\r:iclci\.~-r.lek. Zeit., February 7.
Ak^rmann. An li^nglish transEffective Capacity of Cables.

—

h.tion

in abstract,

—

but with illustrations of the

German

paper,

recently noticed in the Digest in which the author defines the
efTcctivc capacity of any conductor of a multi-core cable and

shows how

to

determine

it

by the

iKiIlisiir

metlmrl,

the

in-

—
Makch

——

9,

ELECTRICAL WORLD

1907

being extended to cables with pilot wires.

vestigation
Elec.,

—

February

— Lond.

8.

Electrochemistry and Batteries.
Storage Batteries.

—A

German comThe spongy lead of the

note on a patent of the

pany making Tudor storage

batteries.

negative electrode contracts and thus causes a loss of capacity

This inconvenience may be overcome by the addition of finely
powdered coke or gypsum, etc. But this can evidently only be
done in the construction of new batteries and cannot be used

519

made

to serve the double purpose of producing a rotating field
without using a "phase splitter" and of producing a field whicH
in conjunction with a proper rotor, will produce a torque independent of the frequency and of the temperature, within wide
variations. It is found that by keeping the induction and losses

wave form produce no appreciable efwhatever upon the torque. As actually w-orked out, there
an electromagnet as shown at A in Fig. 6. in which A is the

very low, variations in
fect
is

remedy for batteries while in operation. In the latter
however, it has been found that the addition of certain
organic substances to the electrolyte produces the same effect.
Since in time these organic substances are decomposed the
addition must be renewed after a certain period. Suitable substances are glue, albumen, sugar, dextiine, oxalic acid, etc. The
quantity to be added depends on the condition of th'.- ceil. As an
example, it is stated that there should be ni'ded to one liter
of electrolyte S to 10 grams of glue or albumen, 15 to 20 of
sugar or dextrine, etc., but smaller or larger quantities may also
as a

case,

L'Industrie Electrique, January 25.

be used.

Kershaw.

Electrochemistry in 1906.

—A

review of the elec-

and electrometallurgical industries in 1906. The
article seems not to contain anything new.
The last year has
been one of fair prosperity in the electrolytic alkali and bleach
industry; the number of works engaged in that industry is now
36 and the estimated production is 110,000 tons of 70 per cent
caustic soda and 231,000 tons of 35 per cent bleaching powder
per year. The number of works engaged in aluminum manutrochemical

facturing during 1906 has been

production

the

11,

estimated as

is

with a capacity of 84,500 hp;

12,000 tons against 8,500 tons

The total consumption of calcium carbide in Europe
1905.
approaches 100,000 tons yearly the utilization of carbide for
acetylene generators continues to make progress, and the manufacture of calcium cyanamide also attracts attention.
Chlorates
of potash and soda and the corresponding perchlorates are madj
in

;

at

;r

are

works
also

utilizing

given on

between 30,000 and 40,000
copper,

sodium, tin, zinc, and the
Lond. Elec, February 8.
Gold and Silver. Iz.\rt.

—

hypochlorites,
fi.xation

— In

hp.

Brief notes

ferro-alloys,

nickel,

of atmospheric nitrogen.-^

a continuation of his serial on

the progress of electrochemical industries, the author speaks of
electrolytic precipitation of gold, the refining of precious metals,

and methods of zinc

L'Ind. Elec. January 25.

Measurements and Instruments.

Units,
Induction

plating.

Ammeter and

Voltmeter.

—MacGahan. — An

FIG. 0.

hmiinated magnetic

to

is

;

used in the primary, in conjunction witb-a separate high-resistsnce wire of zero temperature coefficient. The secondary coil
is wound directly under the primary and is connected to the

As

The

field.

induction

is

the damping effect cause the indications
to be "dead beat" without the use of additional damping magnets. The frequency error of the ammeters is practically neglitrible between 2,000 and. 8,000 alternations, as shown in Fig. 7,

sufficiently

—

1—

high to

make

101

MO

^ ^

•

--.

—n
10

corrective devices are employed,

to the reciprocal of the rotor resistance.

These poles thus form

auxiliary coils on the pole pieces, D-D.
in effect a two-phase bi-polar rotary

illus-

to the characteristic losses in the iron,

B, in which a very

manner, the controlling spring
and a pointer traveling over a scale. Jewel bearings are pro
vided.
A simpler or more rugged movement could not easily
The primary winding is shown in the diagram
be devised.
by lines P. the secondarj- by lines S. To vary the capacity of
the meter, the number of primary turns and size of wire, only,
need be changed. In voltmeters, many, turns of fine wire are

SO

tO

70

1

1

1

Cvcl.1
1

proportional to the square of the total current;

the frequency

air gitp

VOLTMETER.

also are attached, in the usual

1

the torque

with an

field

-ArXn

aluminum drum rotates. This drum weighs only 3.73
grammes, yet produces a torque of 2 cm. grammes at full load
The complete movement, including spring and pointer, weighs
only 6 grammes. The drum is mounted on a shaft, to which

method by which the induction ammeters and voltmeters of the Westinghouse Gsmpany are made
independent of frequency and temperature. In the simplest form
of an induction ammeter the rotary field is produced by a "split

Where no

AMMETER

light

trated description of the

phase" winding."

— INDUCTION

FIG. 7.

—ERROR CURVE.

»

and

the rotor resist-

practically proportional to the absolute temperature, the

ance is
torque depends upon the temperature coefficient of the rotor.
To obtain a system inherently correct, it is obviously necessary
to make the induction vary inversely as the frequency, and directly as the temperature.
Such a circuit can be produced in
a simple, automatic manner, without any corrective devices by
means of the series transformer with a non-inductive, copperAssuming the current in the primary to
resistance secondary.
bo constant, the secondary current will be approximately constant; the more perfect the transformer, the more nearly constant; as the frequency increases, the induction will decrease in
Also as the temperature, and consequently
direct proportion.
the resistance of the secondary coil increases, the induced voltage
If,
and consequently the induction, increases proportionally.
therefore, the magnetism of the scries transformer could be
iTiade to drive the rotor of the induction meter, the meter would
be theoretically independent of the frequency and temperature
The series-transformer principle can be
within wide limits.

and the temperature
-fo.oi

per cent to

coefficient varies in individual

—o.oi

per cent.

slightly inferior in frequency errors

ae

good as regards temperature.
Differential Electro

meters from

The voltmeters are only
to the ammeter and quite

Elec

Jour., February.

Dynamometer.—Tzllier.— An

illustrated

on the use of the Potier differential electrodynainometer
In most
for measuring power in alternating-current circuits.

article

cases of practice the alternating-current curves differ

more or

from the sinusoidal form. The dynamometric method of
Potier, which gives results independent of the frequency, power
factor and wave form, will be able to render good services in
such cases where the ordinary wattmeter would give doubtful
The principle of Potier's method is indicated in Fig.
results.
and M', exerting a differential
8, which shows two fixed coils,
action on the movable coil m. If the power of the circuit R is
to be measured, m and M' are connectea in series with K so that
A and B are connected through
the circuit ARB is formed.
a non-inductive resistance r and in one of the feeders the secless

M

ondary stationary

coil

M

is

inserted.

The

mov,ible coil

is

sus-

——

—

—

ELECTRICAL WORLD
pended by means of a torsion spring. When no cffrrent flows
through R, the plane of m is perpendicular to the plane of the
windings of the stationary coils. When direct or alternating
current passes through R, the movable coil, »i, is deflected and
the power, P, in the circuit
flection of the coil,

r,

ARB

equals kra, where a is the dethe resistance between A and B (measured

by the voltage between A and B and the current) and fe is a
constant which depends only on the form of the coils and the
dimensions and the elasticity' coefficient of the spring.
Since

more copper and

Vol.

less leather

This lowers the average

XLIX, No.

are in contact with the pulley rim.
to a point that

coefficient of friction

will just balance IKs so that the

amount

of this weight deter-

mines the torque

to

difference

friction coefficients of leather

in

the

io.

which the brake

so large that a wide range of torque

adjust

will

may

itself.

The

and copper

is

be obtained without

changing IVi and IVi. For example, in one test with a oneinch strap on a four-inch pulley, with Wi and fi': each onehalf pound weights, it was found that on changing JV, from
one-half to five pounds, the belt moved only about two and
one-half inches. This was a ratio of one to ten, which is amply
wide for ordinary purposes, as the usual range in shop testing
of motors is from one-fourth to one and one-half full load, or

3

A/WWW^

A

B

-

3
Coppc.-

9
h

R
KIGS.

8 .AND

9.

— DIFFERENTIAL

ELECTRODYNAMOMETER.

FIG.

the differential electrodynamoraeter
ill

is in series with the circuit
be measured, the only limit of its
the maximum current which the coils are able

which the power

application

is

is

to

The elastic coefficients of the spring will be chosen
so that they are not changed by the torque corresponding to
the maximum current.
The instrument may be used at very

one

to

in the

In this respect one is limited only by the
non-inductive resistance r to be inserted between A and B. Fig
9 shows an instrument of this type which has been built in the
University of Lille. The two stationary coils,
and M'. have

M

each ID turns and are placed in the interior of the movable coil
m, which is a vertical copper conductor of rectangular form suspended by a cocoon thread and fixed in direction by a torsion
spring.

The current

is

introduced into

mercury cups placed above each other

The

this, coil

in the

through two

axle of rotation.

calculation of the instrument

is given with some remarks
on its construction and calibration. It may be used for all measurements of power in general. Practically it is superior to the
thrcc-ammetcr method and the three-voltmeter method, but it

inconvenient

Self-Regulatini;

Brake— Schyauf..— The

article is

diagram of

The

Fig. 10.

principle

is

equal weixhis,

the

belt

fully illustrated.

Elec. Jour.^ February.

—

—

The

locating the cause of trouble in existing installations.

thor outlines briefly

some

Railway

Signaling.
serial

illustrated

systems.

is

illustrated

— Cadwallauer.— A

dealing

au-

features of Westinghouse apparatus

bearing on this matter. The article
diagrams. Elec. Jour., February.

by numerous

continuation

electro-pneuinatir

with

of

his

interlocking

Elec. Jour., February.

Telegraphy, Telephony and Sijcno's.
IVireless

on

friction surface, but

from

its

right-hand

must be quite

diagram.
flexible.

parent from the sketch.

IV,

center to one end

For accuracy

The
is

this

Telephony.

subject.

shown

in

it

should

at

light

loads the

operation of the device

is

ap

placed on the end nf the strap

provided with the metal surface .md himg from the rising side
of the brake pulley.
If the torque developed overl)alanccs IV,
this weight will rise and the strap shift on the pulley, \mfil

— Fessenden. — The

The author

first

part of a serial

discusses the present status and

some

the future prospects of wireless telephony and gives

The author thinks

that in addition to

its

in

long-distance telephony.— I-ond. Elec. Rev.. February

his-

use on

shipboard, wireless telephony will have a real commercial

II',

be provided with a flexible metallic surface on the side that is
to face the pulley
Such a strap may be readily made from j
piece of leather belling studded with oppcr rivets, as indicated
in

—

Polyphase Meters. Rvpinskl A knowledge of the conventions followed by the manufacturer in the bringing out of leads
and terminals on meters and meter transformers is often of great
assistance in the making up of diagrams of connections and in

field

15.

Miscellaneous.

matic feature of the device consists in the special construction
of the strap used. It may be made of any flexible material with

good

—

Taylor. In a continuation of his serial on
standardizing laboratory, the author describes in detail a
potentiometer method of calibrating standard wattmeters. The
Potentiometer.

torical notes.

and /Kj
supply the tension that makes the strap grip the pulley, and the
torque thtii dcvclnpcd is balanced by the weight IV,
The auto-

a

to variable temperature

in

commercial wattmeters in order to study the effect of power factor, frequency and wave form.
Results of such tests arc given.
L'Ind. Elec, January 25.
the left-hand

due

Elec. Jour., February.

the

requiring three diflFerent readings and it also
requires a non-inductive resistance through which very strong
currents ^ass. It is specially valuable for experimentally testing
is

BR.M<E.

feature of this device takes care of

friction surface

and other causes.

to carry.

different voltages.

— SF.LF-REGUL.\TING

The automatic

si.\.

changes

all

ID.

Copper.f

Wkliiourn.— A general

ituation, characterized by the great

with the supply.

The reasons
now scrap

best ni;inagtd mines

new machinery and

that

the

discussion

demand

of

the

present

of copper compared

are said to be that .some of the
old and inefl^cicnt plant to install
supjily

thereby suffers;

further a shortage of labor and of railway cars,

As

there

is

to the pos-

sources of relief (here may be perhaps a diminished consumption of copper ill the electrical industry, but the chief
source of relief must be looked for from increased outputs of
existing mines and from the opening of new ones. -Loud. Elec.
Eng'ing, February 14.
sible

March

ELECTRICAL WORLD

1907.

9,

BOOK REVIEW.

521

ranged to open with the force of the air current from the
and drop shut automatically by gravity. The shutter*
are made to be used in connection with ventilating fans of 16 to
60 in. in diameter.
fan,

By

£lektrochemie.

Theoretische
Leipzig: G.

J.

Goschen'sche.

Dr.

Danneel

Heinrich

16 mo., 197 pages.

18 illus-

Price, 80 pfennigs.

trations.

an issue of the Goschen collection of scientific literaneatl}' bound in cloth, at the unnatural price of
twenty cents. The print is excellent, arrangement of contents
The seven
logical and the ensemble completely satisfactory'.
This

Two

is

Induction Motor Installations in
Havana, Cuba.

ture, selling,

chapters discuss the conception of work; elements of electrical
the dischemical equilibrium, static and dynamic
energy
;

:

theory;

sociation
tion

and

conductivity;

electromotive

force;

The whole

electrolysis; the electron theory.

polarizais

writ-

ten in a masterly and lucid manner, comprehensible to anj'one
knowing the elements of chemistry and physics. Questions of

theory are explained according to the prevalent, but contested,
theory of electrolytic dissociation.

Automatic Shutter for Electric Fans.
The

Chicago,
use

for

Company, 221 E. Kinzie Street,
putting on the market an automatic shutter

Ilg Electric Ventilating

just

is

in

system?.

with

connection

As

is

well

known,

FIG.

1.

is

motor-driven

when they are not

ventilating

to

do

this

—

saws on the

of ventilating

order to prevent curthe ventilating duct. In order

operation

in

automatically

first

and second

interesting part of the

floors of the establishment.

installation

resides in

the

fact

The

that a

steam engine and boiler costing to install some $3,500, although
still new, were replaced by the motor above noted at a fraction of the cost of the steam plant.
The new "Centro Dependiente" Club house now being built
on the Prado, Havana, will be. when finished, both the largest

FIG.

from coming in
and without extra attention beyond
that required to start and stop the motor, the shutter illustrated
Fig.
shows two size> of
in Figs. I and 2 has been devised.
rents of cold air

—

economy alone, the other from consideration of novelty as
well as economy may prove of interest.
Fig. I shows a 15-hp induction motor installed in the cigar
box factory of Messrs. Diaz & Vega. This motor operates,
through a line shaft, a large number of small circular and jig
of

FOR FANS.

the discharge opening
in

fan

frequently desirable, especially

— SHUTTER

in cold weather, to close

fans

its
it

interests in Cuba have not been slow to
advantages of electricity for power purposes, is indicated by the increasing exports of electrical apparatus to
that country.
This is especially true of induction motors, two
recent applications of which in Havana one from a viewpoint

That manufacturing

realize the

I.

—INDUCTION

MOTOR IN CIGAR BOX FACTORY.

and most costly building on the Island of Cuba. Large quantities of marble tiling are being used in the construction of
the floors and staircases, for the rapid installation and finishing
of which the "rubbing bed and tiling machine," shown in Fig.
This machine is operated by a !5-hp induction
2. was devised.

i

FU;. 2.

— Slll'TTER

FIG.

FOR FANS.

shutter as they ,ip|.car

motor.

The

electrically-driven

slats

are of

when open. Fig. 2 shows them closed.
aluminum and the shutter is operated by a

solenoid seen in the iron case at the lower left-hand corner.
is simply placed in series with the motor circuit, so that

This

when
drawn

motor is operating the plunger of the solenoid is
When no current is
in and this opens the shutter.
These shutters can also be arflowing, the shutter closes.
the

I.

— MOTOR-DRIVEN

RUBBING

BED.

note that four men working at the
can accomplish in one day
have required a week with the same

It is interesting to

"rubbing bed"

what formerly would

number of operators using

older method'.

Both of the motors mentioned were sold through Messrs.
Sussdorf, Zaldo & Co Cuban agents for the General Electric
Company.
,
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TELEPHONY

Intelligence,

IN MICHIGAN.— Incorporation

papers for

Long Distance Telephone Company, with a capiThe new
$15,000,000, have been filed at Lansing.

the Interstate

THE WEEK
cate

taliEation of

IN TRADE.— Reports from

improvement

in trade,

due largely

all

the

to

sections indi-

mo:e favorabK

weather conditions and the arrival of country merchants at the
Manufacturing is generally active
business centres.
and finished lines of iron and steel are brisk, though pig-iron
markets are quiet. Winter-wheat returns are not so favorable,
the Texas crop being practically a failure owing to the ravages
of the green bug, while in the central-west belt considerable
of the plant looks as if it had been winter-killed. West of the
Missouri, however, the crop is in a favorable condition. Shipments of fertilizers to southern points are heavier, and a largeleading

ly

increased acreage will be planted to cotton.

Collections are

somewhat backward, owing partly to delayed deliveries, partly
to the immense volume of business being carried on, and partcomparative scarcity of money. Pig-iron markets conSteel-making irons are scarce, and, in fact, it is
estimated that not more than 15,000 to 20,000 tons will be
ly to the

tinue quiet.

available in the Pittsburg market prior to July i. l-'inisluil line-.
A
Structural material is in better demand.
are ver>' active.
feature of the week was an order for 8.600 tons of bridge
material for a Manchurian railway, which about three weeks
ago contracted with our mills for 50,000 tons of 80-Ib. steel
Light steel rails are up $2 a ton. In copper, considerable
rails.
business was placed for delivery in April and May. Premiums
are increasing for anything like prompt supplies. The internaPrime lake was active
tional markets were strong and lively.
Prof
at the close of the week at 26@26j4c. for April and May.
fers for June are numerous, but producers are not ready to book
Electrolytic is in increasing demand at 25 to
for that month.
(Casting copper, sixty days, is at
^sYiC. for May and June.
24J4 to 2S'Ac. Bradstrect's reports 194 business failures during the week ending February 28, as against 177 in the week
previous and 180 the corresponding week last year.

ROANOKE POWER PLANT.— Mr.

J.

W. Hancock,

the

general manager of the Roanoke, Va., Railway & Electric Company, informs us with regard to the new power plant noted in
these pages last week that the building will be of concrete
It is so designed
block, covering a floor area of 90 by 140 ft.
that when the growth of the business justifies it, the capacity
of the building can be doubled. The main part of the building containing the steam turbines and electrical generators will

r

be 90 ft. front and 60 ft. in depth. The initial equipment will
consist of one 1,500-kw turbo-generator and two 500-kw turbos,
This building will also contain the rotaries for running the

The
railway, transformers for street arcs, switchboards, etc.
room in the rear of the main part of the building will be
80 ft. by 80. There will be installed four 500-hp boilers with
boiler

:ilechanical stokers artd coal

handling arrangements.

This room

be large enough

for installing four additional boilers of
required.
The main room will also be of
sufficient capacity to receive further turbo units, so as to double
the first installation. The architect of the building is Mr. Aubwill

the

same

size,

if

company

will have central ofiices in Detroit.
It is organized for
purpose of building a long distance telephone system
throughout Michigan, connecting with the various independent
systems of Michigan, Ohio and points east and west. It is said
that work will be begun immediately on sixty telephone circuits,
embracing more than 3,000 miles of wire, and it is expected
that $1,500,000 will be expended in construction work during

the

the coming season. The directorate of the new company will
also compose part of the directorate of the Home Telephone
Company, the independent system which is being constructed
in Detroit.

THE JACOBSON MACHINE MFG.

CO., of Warren,
has completed all arrangements with a new corporation organized in Rock Island, 111., incorporated as the Rock Island
Tool Co., providing for the complete transfer of the Jacobson
Machine Mfg. Co. vise business. The Jacobson people have
built up a good trade on these automatic vises, and as they
are taxing their capacity with gas and gasoline engine work
they consider it advisable to divide the business in this way.
The Jacobson Company will retain a considerable ititerest in
the new concern, and as those engaged in the management of
the new company are accustomed to manufacture of this kind
Tlie new
the Jacobson vise business will be well take care of
concern expects to be under way by April i.
Pa.,

FLAMING ARC LAMPS AT ERIE TERMINAL.—The
management of the new Erie managewell illustrated by the illumination of their new terminal at Twenty-third Street. New York. After careful condepartment selected the Excello
sideration, their electrical
flaming arc for lighting the ferry slips, cab stands and con-

progressive spirit of the

ment

is

Although there are only comparatively few lamps inthe results, particularly as regards lighting efficiency,
have been highly satisfactory, both to the patrons and officials
Excello arcs arc used in this installation, both
of the rcfad.
Additional similar infor inside and outside illumination.
stallations are being made at the Chambers Street and Jersey
course.

stalled,

City terminals.

PLANT

IN

OREGON —The

Ore.,

has secured a

Edwin G. Amnie Company, of
franchise to install a lighting
and power plant at Bandon, Coos County, Oregon. It will operate this in conjunction with other plants that it controls. Construction has already been started, and the equipment will comprise a i, 500-kw, three-phase. 2,300- volt generator, direct-connected to a Corliss engine and water tube boilers. The Bandon Electric Company is incorporated for $10,000 and is comPortland,

;

posed of Edwin C. .Xmme, Clayton E. Hollopetcr and W. H.
Hollopcter, all of Portland, Ore., where the \nimc concern has
its headquarters.

BELL TELEPHONE OUil'UT.— The American Telephone & Telegraph Company's instrument statement for the
month

of Januat-y

as follows:

is

rey Che«terman, of Lynchburg, Va.

IRON PANEL

I'.OXKS,— H. T. Paiste

Co., of Philadelphia,

announce that they completed arrangements recently whereby
they became exclusive manufacturers of sectional iron panel
boxes under the Lc Manquais patents. They have hern interested in these boxes for some time, on account of their being
necessary part of panel-board work, using Paiste panclcttc>.
and panel cut-outs, and believing, too, that the sectional feature
and certain other details of their design rcsuUcd in a line of
wiring specialties of value Io the wircman. The factory of the
\jr.
Manqii.iis Electrical Maniifnctiiring Company was at Belle
Mead, N. J. This factory has been moved to Philadelphia,
and combined with the Paiste factory. H. T. Paiste Co. have
retained Mr. E. K. I-c Manquais to give his personal supervision to the panel box making, insiirinK a continuance of uniThe February "Paisfery"
formity and excellence of output.
gives technical details as to ihr product

Gro»s output
Returned

Net
lot.ll

1907.

igo6.

i74,jo6

176.607
63.J24

rr.-io?

output ..
ouHt.miling

06.899
7,i04.7.i5

1

13.383

5.8ll.6!ll

'905.

1904.

30,634
37.700

90.*44
36.854

93.934
4.573.40«

3.833-307

>

S3>79<>

MASSACHUSETTS CHEMICAL COMPANY,
|)olc,

Mass.,

the

inanitfactiirers

.1

of

insulating

of

Wal-

compounds,
compelled by

etc.,
rubber siieiiallics, etc., finds itself
pressure of business to build a large addition lo its factory,
It
has equipped
practically doitbling the capacity of its pl.iiil
it
with the best of modern rubber machinery, and will l)C cnibled to handle orders more promptly tliati heretofore.

paints,

SELLERS

&•
PhiladelKII'I'EY, consnllitig engineers.
have awarded contract for turbines for the Bar Harbor
& Union River Company's plant at Ellswurlli, Me., to S.
Morgan Smith Company. York, Pa. Mr. J. A. Leonard. Ells-

phia,

worth. Me.,

is

the engineer.

:
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FLEXIBLE CORD INSPECTION.— The Wire Inspection
Bureau, affiliated with the Underwriters' Laboratories, has issued a circular letter under date of March 4, as to flexible cord
inspection. The general tenor of it is as follows After several
conferences between joint committee formed by representatives
of the insurance interest and the advisory committee of the
flexible cord manufacturers, it was deemed advisable to devise
ways and means of testing all flexible cord, both pendant and
portable, manufactured under the rules of the National Board
of Fire Underwriters, as recommended by the Underwriters'
National Electrical Association. This to restrict the introduction into commercial use of any cord which would prove in:

to the

N. E. Code standard, so as

protect reliable
manufacturers against inferior goods, in competition. Specifications for these factory tests have been drawn up by the above
committee and are as follows "Each coil of duplex cord shall
be tested dry by the application of 1,500 volts alternating current, simultaneously to each of the two conductors
contact
being made on bare copper wires at either end of the coil, and
care being taken that the other ends of the conductors do not
come together. Alternating current is to be supplied from a
ferior

:

.

to

:

523

Union was quoted at 81 at the end of the week— this being s^
General Electric was i point lower, and
of two points.
AUis-Chalmers declined i and 2]/^ points respectively for common and preferred. Trading on the curb was generally marked
by receding prices, closing quotations, as a rule, being below
those of the week previous. Following are the closing quotaloss

tions of

March

5

NEW YORK

—

Feb,

,

AjJis-OhaLmers Co
Allis-Chalmere Co. pfd
American Oist. Tel
Americaii Locomotive

1234

12J<
33

34H

G854

7214

Amerieau Locomotive pfd..
AmericaD Tel. & C^ble
American Tel h Tel
Brooklyn Kapid Transit.
Electric Boat
Electric Boat pfd
.

.

Feb. 26 Mar. i
163
167
Oeneral Electric
Hudson River Tel
33i<
thM
Interborough Met. Com.
TSH
InterboroughMct. pfd..

Mar. 5

2ii

108HMackayl.ua
Mackay 'Ju8. pfd
80
Maroon' Tel

HI
83

Metropolitan St. Ey
N. Y. &N.J. Tel
Western Union Tel
Westingliouee com

56
30
SO

7154

30

70*4

68M

Electric Vehicle
Electric Vehicle pfd

iVA,

150K

BOSTON

;

with an actual working capacity of at least 5
These factory tests will be conducted in a similar
manner to those now carried on under directions of the W. I.
B., in the manufacture of N. E. Code rubber covered wire.
Stamps will be issued by the Wire Inspection Bureau and sold

transformer

Feb.
.American Tel

t Tel

manufacturers at a charge of 2^ cents per
thousand running feet of cord tested. These stamps to be attached to the coils of tested cord by the manufacturers themselves, and to serve as a guarantee that cord so stamped has
successfully withstood the tests specified by the Bureau. They
will be furnished for 250 ft., 500 ft., and i,ooo-ft. coils, as desired.
The majority of flexible cord manufacturers have recently agreed that, on and after March i, 1907, all National
Code cord manufactured by their companies will be made up
under the new specifications and duly tested, and will b-ear
identification mark of the W. I. B.
It is understood that a
reasonable time will be allowed, after this date, for the disposal of code cord not bearing the stamp of approval of the
Wire Inspection Bureau, on all such cord manufactured before
March I, 1907, and with this understanding, the April List of
Electrical Fittings will contain the names of flexible cord
manufacturers agreeing to the tests of the Wire Inspection
Bureau, and using stamps as guarantee that these tests have
No cord will be considered as having
been properly made.
been tested which does not carry an identification stamp. Stamps
to be securely fastened to the shipping tags attached to the
coils.
These stamps will have serial numbers and, on coils
of less than standard lengths, where stamps specify more cord
than coil contains, a credit for excess in stamp value can be obtained from the W. I. B. on presentation of the facts in writing,

28

126
109
224
156J<
19

Cumberland Telephone
Edison Elec. Ilium
General Electric...
Mass. Elec. By

Mar. 5
125H
110
...

166
18

Mar.

Feb. 26

American Railways
Elec. Co. of America

50)4
10

aieo. Storage Battery
Elec. Storage Battery

60

66

4

4
120

1%

8

ioH

^0

93J«;

92H

pfd

CHICAGO
Feb. 26

Ohieago City Ry
Chicago Edison
Chicago Subway
Chicago Tel. Co
Metropolitan Blev com

Mar.

160
25
25

150
27Js

Mar.

Feb. 26

5

National Carbon
National Carbon pfd
Union Traction
Union Traction pfd

80

80

115

5

H

115M

iVA

NATIONAL CARBON ANNUAL.— The

National Carbon
annual report for the year ended
January 31, 1907. Material gains were recorded in net earnings and surplus, while the amount earned on its common
stock, before charging off depreciation, was equivalent to 11.56
per cent and the surplus, after deducting charges, equalled 4.71
per cent. Net earnings during the last fiscal year aggregated
As the preferred dividend dis$951,078, a gain of $60,314.
bursements were unchanged, amounting to $315,000, the balance
amounted to $636,078, or equivalent to 11.56 earned on the
common stock. Common dividends were $220,000, an increase
of $27,500, leaving a balance of $416,078. an increase of $32,814.
Depreciation charges aggregated $376,966, an increase of $23,453,
and the surplus amounted to $39.ii^, an increase of $9,361.
The income account for the last fiscal year compares with these
of the two previous years as follows

Company has presented

its

1906.

1907.

Net

earnings
Preferred dividends

Balance
dividends

Common

Balance
Depreciation,

plainly shown.

68
122

Feb. 26 Mar. 5

5

50>^ Phila. Electric
10
Phila. Rapid Trans
53
Phila. Traction

the different

giving size of cord, destination, number of feet and serial number of stamp used. All stamps are to be canceled by manufacturer when used, the date of manufacture of cord, also, being

Feb.26 Mar. 5
Mas.-". Elec. Ey. pfd
Mexican Telephone
New England Telephone
Western Tel. & Tel
Western Tel. & Tel. pfd

PHILADELPHIA

kilowatts."

to

80M
130

Westinghouse pfd

.,
etc,

Surplus for year

1905-

$951,078
315.000

$890,764
315.000

$846,307
315.000

$636,078
220,000

$575,764
192,500

$S3«.307
82,500

$416,078
376,966

$383,264
353. 5'3

$448,807
3S3.336

$39."-

$29-751

$65.47>

general balance sheet January 31, 1907, showed assets
of $10,725,015, including real estate, plants, merchandise, manufactured and unmanufactured; cash, construction under contract, cash reserved for betterments, cash reserved for preferred
dividends and bills and accounts receivable.

The

Financiat Intelligence.
THE WEEK

WALL

STREET.—The stock market was
IN
nervous and irregular throughout the week, prices only partially recovering from a decided depression due to the revelations

made

before

the

Commerce Commission
and Alton affairs. The passage of
Interstate

re-

the
garding Union Pacific
Aldrich bill by the Senate, while favorably regarded, had little
The liquidation of weak accounts at the declines
actual effect.
was also quite heavy, and though the short interest was manifestly greatly enlarged, the market did not seem to become oversold to such a degree that a sustained rally could be engineered.
The industrial list also suffered in sympathy with the action of
the general market, despite a feeling in many quarters that
stocks of this class are in many cases entitled to do better in
view of the fact that they are not in any degree subjected
to the same adverse influences wliicli now affect different railroad properties. The Steel stocks were rather steady without
developing much activity, but Amalgamated Copper was lower
on large transactions, and some notable breaks occurred in
industrial specialties, especially in Colorado Fuel & Iron. Elec-

and tractions were all weak and little dealt in, in most
Western
cases the lowest prices of the year being touched.
trics

UNION SWITCH & SIGNAL.—The

Union

Switch

&

Signal Company has issued an excellent report for 1906. Large
gains were recorded for gross and net earnings, and net profits
amounted to $1,055,332, an increase of $642,655 over those for
the previous year, and equivalent to 47 per cent earned on both
common and preferred stock. The company's gross income
aggregated $5,065,675, an increase of $2,086,524. while its interest charges and other deductions involved $4,010,343, an
increase of $1,440,859. The surplus for the year on December
31, 1906, was $1,956,287, compared with $1,026,033 at the close
of 1905. The stockholders have been offered the right to subscribe for S.ooo shares of additional common stocks at $80 per

The books close
which involves a premium of $30.
12.
The income account of the company for last year,
compared with those of the two previous years, follow:
share,

March

1906.

income
Interest and other deductions.

Gross

Net

profits

1905.

1904.

$5,065,675
4.010.343

$2,979,151
2,569,484

$2,486,840
2.127,999

$1,055,333

$409,668

$358,841

•

:
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DECEMBER

EARNINGS.— Stone & Webster report the
earnings of the following companies for the month of December, 1906, as follows
CAPE BBETON ELECTRIC
Ueceraber gross

Surplus over charges

over

$28,103 Inc.
9,463 Inc.
5,660 Inc.

6,384

GALVESTON ELECTRIC

December gross

1,167
1,267

CO.

$41, 575
10,571

charges

$2,008

$21,685 Inc.
8,917 Inc.
4,567 Inc.

EL PASO ELECTRIC

December gross
Net

LTD.

CO.,

$23,693
10,084
5.834

Net

Surplus

$13,472

$22,601 Inc.

$4,656

Inc.
4,374 Inc.

1,145
1,145

HOUCHTO.S- COUNTY ELECTRIC LIGHT CO.
$27,512
$26,084 Inc.
16.690
16,510 Inc.
over charges
13,698 Inc.
13,877

$1,428
180
179

8.541

December gross
Surplus

HOUSTON ELECTRIC

December gross
^et
Surplus over

CO.

$S4.ii7
21,244

charges

10.915

Surplus over charges

$7,704
4,625
5,418

Inc.

$8,264
5,043
4,893

$27,530 Inc.

$1,121

Inc.

573
219

5204

10,097

LOWELL ELECTRIC LIGHT CORPORATION.
December gross

Net.

$28,651
13.534
ii.737

,

Surplus

over

charges

12,961

11,518 Inc.

MINNEAPOLIS GENERAL ELECTRIC

December gross
Net
Surplus over

TAMPA ELECTRIC
December gross
Net
•

Surplus over charges

December gross
N«t
surplus over charges

&

•

$28,903
11,760
5,546

*From

1903.

$2,522,275
1,940,124

$992,855
726,677

$902,318
650,215

$701,905
588,117

$582,151
467.510

$252,103

$113,787

$1 14,641

*$266,i78
this

amount

NEW YORK

$205,141

3.204

Stations
Increase

$37,353 Inc.
16,523 Dec.
15,570 Dec.

$3,808
4.329
4.057

CO.

LIGHT

$22,209
18,031

"4.654

CO.

$23,311 Inc.
8,708 Inc.
4.804 Inc.

$5,592
3,052
742

chase .ind retirement of the present mortgage indelitediiess of
several of the subsidiary companies, the Dominion Power &
Transmission Company, Ltd., has authorized an issue of $25,tXOflcfi 5 per cent gold bonds.
The escrow bonds may be issued
under conservative restrictions, and only then with the consent
and approval of the Harris Trust & Savings I'.ank, Trustee.
Of the escrow bonds. $4,350,000 m.Ty be issued for not exceeding 80 per rent, and the remainder for not exrcc<ling 75 per
cent of the cash cost of extensions and additions to the properties of the company, or of the cost of acquiring ni->t less than
a controlling interest in the capital stock of other properties,
or they may be issued at par for the actual cash cost of purchasing or retiring Uinds of controlled properties. It is provided further that not more than $4,500,000 b .nds, except for
purrhasinK or retiring the bonds of controlled eorporations as
mentionrfl above, shall be issued unless the net earnings for
the preceding year shall have been rqii.il to ;it least one and
thrco-qu.-irfers times the .Tuniial interest on all the outstanding
bonds of the rompany, including br.nds of controlled companies, together with those proposed to be issued.

WOON.SOCKEI LIGiniNr; DIvAL-

Mr. Frank

!

Hold

rn has become master of the lighting situation in Woonsorket.
He is president of the Woonsorket Gas Company, and interests
allied with that corporation and represented \iy Mr. Iloldrn
have purrh.nsed a eotitrolling interest in the Woonsorket T.lcc-

Power Company, the price paid being $155.15
The latter bid was made in competition with interantl

TV TJsIc, of Providence,

and

ofl for

is

an

in

annual reports

V. i PA
$636,945
501.368

CEN. N. v.
$642,435
652,602

EMP. STATE.
$168,036

$135,577
124.614
10,962
32.514
4.950

•$10,167
132,006
•143,006
32.759
9.253

•$52,305
72.655
"124,960

.V.

Balance

$61,062 Inc.
21,385 Inc.
9.186 Inc.
&

was charged

TELEPHONY.— The

ST.\TE

Gross
Expenses

220,342

12,099
3.173

•Deficit.

—

DIVIDENDS. The Waterbury Company of New Jersey has
declared the regular quarterly dividend of 2 per cent on its preferred stock and a quarterly dividend of 2^ per cent on its
common stock, payable April i. Practically all of the dividend
on the common stock is received by the Waterbury Company
of West Virginia, and that company has declared a regular
quarterly <iividend of I per cent.
The regular quarterly dividend of i^ per cent on the stock of the Metropolitan Street
Railway Co., paid as rental by the New York City Railway
Directors of the Multiphone
Co., will be payable .^pril i.
Operating Co. have declared the regular monthly dividend of
I
per cent, payable March i.

MISSOURI BELL TELEPHONE.— The
the Bell

income account of
Telephone Company of Missouri, for the fiscal year

ended December

31,

1906, is as follows:

Gross earnings
Operating expenses

stock and $5,592,550 bonds, inchidinj; the above anic.unl
offered, the remainder being the bimds of the subsidiary
companies.
To enable the company to still further develop
its rapidly growing business, and also to provide for the pur-

by Arthur

1904.

$2,933,653
2.231,748

of the Central New York, Empire State and New York & Pennsylvania telephone companies for the year ended December 31,
1906, have been issued in Boston. These three small companies
operate in the central and southern part of New York state.
The income accounts of the three companies are as follows

now

ests repreienfed

1905-

contingent
fund, accident reserve and insurance reserve, leaving a balance
The contingent
of $61,037 carried to profit and loss surplus.

6i)2,Tfio

share.

year

for

follows
$3.5i<.S9S
2,615,276

Surplus

Interest

$409,897, the surplus earnings applicalylo to dividi-nd.s after payment of bond interest being $237,264. There is outstanding $7,-

a

report

1906.

Net

3,041

CofN. W. Harris Co. are oflfering $1,650,000 of the
5 per cent gold bonds of the new Dominion Power & Transmission Company, Ltd., which has taken over all the water
power, lighting and traction interL'sts ;il H;iniilton, Ont. The
various plants earned gross in 1906 no less than $1,039,341, and

Machine

Telephone

Bell

annual

its

$4,139,334
3.146.479

Divs.

$9,106

& Burr and

trlc

31, 1906, as

Gross
Expenses

34,43 1 Inc.
25.360 Inc.

DOMINION POWER & TR.'\NSMISSION.— Pciry,

fin

ended December

$77,894 Inc.

LIGHT

$83,271
39.416
23,820

WKATCOU COUNTY RAILWAY
December gross
Net
Surplus over charges

Canada, has issued

CO.

CO.

$41,161
12,194
11,513

TEKRE HAUTE TRACTION

of

.Vet

$87,000
37.472
28,564

charges

CANADIAN BELL TELEPHONE.—The
Company

fund now totals $2,790,322.

$46,413 Inc.
i6,6iQ Inc.
5.497 Inc.

JACKSO.NVILLE ELECTRIC CO.
$31,882
$23,618 Inc.
13.572
8,529 Inc.

December gross
Net

io.

crease of $15.15 a share over the bid made previously by the inMr. Lisle's bid was $151.63
terests represented by Mr. Holden.
a share. If the Holden interests get all the electric light stock,
as now seems probable, they will pay $775,750 for 5,000 shares,
representing the capitalization of $500,000 at $100 a share.

1,108

724

XLIX, No.

Vol.

CO.

$27,257
9,686
5,519

Net
Surplus over charges

*;ct

:

$1,669,811
1,252,014

Net earnings
Dividends

$41 7,797
416,368

lialance

$1,431

The company
par,

bringing

its

preparing to issue $2,038,000 new stock at
outstanding capital stock up to $8,788,000.

is

PENNSYLVANIA

TELEPHONE.— The

Telephone Company has issued

December

Pennsylvania

report for the year ended

its full

31, 1906, as follows:
1906.

Grosa
Expenses

"905.

1904.

$1,243,195
957.75'

$1,093,970

845395

$958,486
742.397

Dividends

$185,444
212,365

$248,575
179.5*9

$216,089
160,609

Surplud

$73,079

$69,006

fs.s.jRo

Net

PITTSBURG TELEPIIONY.-The

directors of the Central
Conip:iny, of Pillsburg, liavc

District & Printing Telegraph
authorized an increase of the capital stock of the compauv from
$11,000,000 to $13,000,000. The proceeds Io be used for the payment of the debt of the company and for extensions and additions to the plant proposed for the coming year.

STEAM

ACQUIRING
ROAD.— The UnlTalo & Lake Erie
Traction Company has applied to the Board of Railroad Commissioners for authority to increase the capital stock from $6,750,000 to $7,5no,<KKi, to acquire the stock of the Jamestown,
Chautauqua and Lake Erie Railway, the bitter being a steam
road.

CINCINNATI
capital

K

.S
H l<
The_ Ciii. iMii.ili
TEI.EI'IIONb
Telephone Company has voted to increase its
stock from $5,000,000 to $8,000,000.

Suburban

Bell

—
AJarch

9,
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GENERAL NEWS.
YUMA.

ARIZ.

New

Yuma

EUREKA, CAL. — It

& Water Company

Electric
its

is

contemplat-

plant in this city.

N. H. Falk is interested in a
Eureka to Areata. The promoof the road estimate that the Hne can be constructed and equipped
reported

is

that

project to build an electric railway from
at a

of about $100,000.

cost

N. GrifBth. who promoted the Fresno electric
Gystem, is interested in a project to build a direct railway from Coalinga
to Fresno.
A survey of the line will soon be made.

HUNTINGTON, CAL.— A

committee

been appointed by the
the Huntington Beach Comrailway from Huntington to

has

Santa Ana Chamber of Commerce to assist
pany, which proposes to build an electric

Santa Ana.

line

to

a

A. Meiwin, of Irwin City, has made applicafranchise for an electric railway from the Stanislaus county

Irwin City, a distance of three miles.

MONTEREY, CAL. —The

Monterey County Gas & Electric Company
It is now in the
is remodeling its electric power plant at Monterey.
market for a 1,500-kw turbo-generator set. The company owns and operates
the Monterey & Pacific Grove Railway Company, and is increasing the
capacity of its plant to meet the demands that will be made upon it
when the electric road is extended to Salinas. George Hea2elton. Kohl
Building, San Francisco, is one of the new owners.

REDONBO, CAL.—The
tioned the

Council for a

Pacific

& Power Company

Light

system of pole

franchise for a

has

peti-

lines.

SACRAMENTO, CAL.— Charles

Carpy, president of the French-American Bank, of San Francisco, has applied to the City Council for a
franchise for another electric railway in Sacramento. The applicant asks
that bids be received for the franchise, and also submitted an ordinance
to be adopted by the Council.

SAN FRANCISCO, CAL.— The

Board of Supervisors will receive
proposed crosstown electric car line to
connect Scott and Page Streets with the Mission. The board has also
Company nine
passed an ordinance granting the Presidio Railway
months' time to complete the conversion of the Union Street cable road
into an electric system under a bond of $50,000.
bids

until

March

23,

for the

SAN JOSE, CAL. —The

George McKee Paint Company

is

planning an

addition to its plant and will use electricity for operating the machinery
of the plant.

ACWORTH,

H. Klenecke has petitioned the Toulumne Board
of Supervisors and the Sonora City Trustees asking for a franchise
over the county roads and through this city for an electric street railway to run from Sonora to Jackson.

DENVER, COL. — T&c

Colorado Telephone Company

is

planning ex-

tensive improvements, and the directors have voted to issue $500,000 of
treasury stock to pay for the extensions.

FLORENCE, COL. — The

Arkansas

awarded a contract to
was
begun the work on the system and

Valley

recently

light

the

Electric

town of

the

town

Company,

will

soon

which

Rockvale, has
be lighted by

MERIDEN. CONN.— The Meriden Electric Light Company has petitioned the State Legislature for permission to increase its capital stock
from $200,000 to $500,000 and to be allowed to issue bonds to the
extent of $250,000.

NORWALK, CONN.— Raymond
tric

Brothers arc installing a 25-hp elecmotor in their coal yard, which will be used for hoisting coal in

the

future.

NORWICH. CONN.—The
Legislature

Uncas Power Company has applied to the
amendments to its charter so that it can furnish
operating the Westerly electric railway and also to

for

energy for
the proposed line to be built from Willimantic to Stafford Springs.
plant is expected to be completed and in operation ne.\t fall.
electric

city

for

W.

GA.

— The

new municipal

—

lighting plant

electric

was put

time Feb. 21.

first

—

ALBANY. GA. The City Council has granted a franchise to the
Macon, Americus & Albany Railway Company allowing it the use of
several streets for a term of 50 years for an electric railway.
AUGUSTA. GA.—T. M. &

H.

J.

Fitzpatrick,

company which proposes
Broad River aa Anthony Shoals and

interested in a

the

of

plant

Washington,

of

to develop a water
to

20,000 hp, an electric railway and
miles.
cities within a radius of 75

construct a hydroelectric
to furnish electricity to

The company
various
contract to deliver electric energy in Augusta by July, 1908.

HAWKINSVILLE,
ville

cotton

mill,

GA.

writes

—W.

60-cycle alternator in

2,000-voIt.

MACON,

GA.

is

under

Parsons, manager of the Hawkinscompany expects to install a 150-kw,

N.

the

that

Ga..

power on

plant

its

during the summer.

—Application

Macon, Americus &

has been made for a franchise for
Albany Electric Railway Company in this city.

the

—

ROME, GA. E. F. Smith, representing the Hiawassre River Power
Company, has submitted to the Merchants & Manufacturers* Associaaion, a proposition to furnish electricity in Rome, from the plant near
The company proposes to build a
Ducktown, a distance of 75 miles.
transformer station at Rome, and furnish electric energ>' to manufacturing plants.
18 by
will be received until Mar.
Spearman, Mayor, and the City Council, for $16,000 bonds to
be issued for the purpose of erecting an electric light plant.
BOISE. IDAHO.— The Lewiston & Southeastern Electric Railway

SOCIAL CIRCLE, GA.— Bids

W".

B.

Company has commenced the work of locating an electric railway bebetween Lewiston and Boise. W. P. Wood, chief engineer of the Lewiston and Southeastern system, states that it is the intention of the comCol.
pany to begin work upon the Lewiston-Bolse line immediately.
Judson Spofford if general manager.

aMBOY, ILL.—The Amboy
stock

capital

its

from

& Power Company has

Light
to

$12,000

increased

$25,000.

EDWARDS VILLE. ILL.—The
the

Mckinley syndicate is considering
rebuilding and increasing the capacity of the tri-city light plant.

—

FRANKFORT, IND. At an election recently to vote on the question
of giving subsidy of $100,000 for the construction of the power house
was
of the Tipton. Frankfort & Attica Traction line, the proposition
defeated by an overwhelming majority.
INDIANAPOLIS. IND.—The
has decided to build a

& Heat Company
street,

and

install

therein.

battery

storage

a

Indianapolis Light
substation on East Olin

new

—

A bill has passed the lower house of the
authorizing electric light and power companies to purchase
and own or merge with hydraulic companies incorporated in the state.
The measure is designed to permit the several electric power plants on
with
the St. Joseph River, near South Bend and Elkhart, to merge
INDIANAPOLIS. IND.

Legislature

electricity.

State

—

operation for the

into

SONORA. CAL. — A.

.

navy yards.

the

at

26,

Washington,

and

Y.,

—

is

MERCED, CAL. — W.
for

March

until

D. C, the naval stations. Key
West, Fla., and New Orleans, La., for a quantity of machine tools, etc..
as follows; Schedule 469
Schedule 472
Electrically driven pump.
Electric traveling crane.
Also until March 26, to furnish at the navy
yards. Mare Island, Cal., and Puget Sound, Wash., a quantity of
supplies,
etc.
naval supplies as follows:
Schedule
454 Electrical
Schedule 457 Electrical
Schedule 455 Automatic motor hoists, etc.
cable and supplies.
Applications for proposals should designate the
schedules desired by number. E. B. Rogers, Paymaster-General, U- S. N.

FRESNO, CAL. — S.

tion

received

be

also

—

—^The

ing doubling the capacity of

ters

Bids will
York, N.

etc.

Consiruciion ^etvs.

hydraulic plants in

officers of the South Bend Electric Comand
pany announce that the company will make extensive improvements
changes in the present plant and will install a 1.500-kw turbine and

boilers.

!,6oo-hp

VIXCENNES.
Monroe
$25,000

members.

of Norwich has contracted with the company to supply electricity
operating the municipal electric lighting and power system. Charles
Conistock is interested in the company.

increased

Stafford

Springs Electric Light

& Gas Company

is planning to build a large power plant on the Willimantic Hivcr in WilHngton. Land for Howagc purposes has already
been acquired. The power plant will he constructed and operated by
an underlying corporation, the WilHngton Electric Light & Gas Company, which is now seeking a charter from the Legislature.

WASHINGTON,

C—

Bids will be received at the Bureau of SupD.
and Accounts, Navy Department, Washington, D. C, until March
19. to furnish aa the navy yards, Charleston, S. C, and Pcnsacola,
station, New Orleans, La., a quantity of naval
Fla.. and the naval
Magnet wire, electrical supplies.
•upplicB as follows: Schedule 467
plies

—

IND.— The Wabash Home

Telephone

Company,

of

from
City, Ind., has filed a certificate of increased capital stock
from five to seven
to $40,000, and an increase of the directorate

The
The

STAFFORD SPRINGS. CONN.— The

the vicinity.

SOUTH BEND, IND.—The

MONROE
its

CITY, IND.— The Wabash Home Telephone Company has
capital

stock

to

$40,000.

who recently purchased the plant and
street
property of the Albia Light & Power Company propose to build a
and Buxton, procar line in Albia extending it to Hocking. Hiteman
vided the residents take $25,000 worth of stock in the enterprise.
CHARLES CITY, lA.— The City Council has granted an electric light
perio I of
the Charles City Water Power Company for a

ALBIA. lA.— The

capitalists

franchise to
.5 years, subject to a vole of citizens on

SIOUX CITY. lA.— The

Sioux
dtcidcd to expend about $100,000
general manager.
for a

KAN—

in

March
Gas &

25.

Electric

improvements.

A franchise has been granted to
double track electric railway in this city.

COLTON.
Jr..

City

G.

A.

Company has
L.

Kellogg

C.

is

Denman-
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KAN.— Burns & ilcDonnell, of Kansas City. Mo.,
preparing plans and specifications for water works and an electric
plant, for which the citizens will be asked to vote on April 2
to issue $43,000 bonds for same.

erator

ligbt

Shinault

LOUISVILLE, KY.

— L.

Company, writes

for

proposed

the

Streng, chief engineeer Kentucky Elecbids will be received in about six weeks

S.

that

power

electric

BATON ROUGE, LA.— The

with

Rouge

Electric

& Gas Company

Telephone Company, Ltd., has been

formed

FREDERICK, MD.— The

Chesapeake & Potomac Telephone Company
has
been
granted a
franchise to place its wirts underground on
Patrick street. The company will also erect a new exchange building
which, with the work of placing its wires -underground, 'will involve
an expenditure of between $60,000 and $70,000.

CHICOPEE, MASS.—At

the meeting of the Board of Aldermen, held

Feb. 15, an order was passed authorizing Mayor Taylor to petition the
Legislature for an electric light commission, composed of three members,
one to be appointed for one year, one for two years and one for three
years.

Arms & Tool

btevens

J.

Company

CLINTON. MASS. — The

Metropolitan Water and Sewerage Board
preparing to utilize the waste water to generate electricity in its
power house at the base of the Wachusett dam,
A loohp turbine is
now being installed by the Holyoke Machine Company to operate a
generator and motor, which arc being placed.
The generator will furoisb electricity to operate an electric crane which is being placed in
the gate chamber to operate the gates.
The motor will be used to
operate a pump in the power bouse.
When the plant is completed it
is

furnish

also

for

electricity

lighting

the

building.

WESTFIELD, MASS. — A

motor generator has recently been installed
in the power plant of the Western Massachusetts Railway Company.
The new machine will be used as an auxiliary in case of break down in
plant.

Steel & Wire Company is
The estimated cost is $5,000.
HOUGHTON, MICH.—The Houghton County Electric Light Company will increase the capacity of its plant during the coming summer

erecting an addition to

the

installation

of a

to

electricity

for lighting in

NEWAYGO, MICH.— The
T.

of induction
superintendent.

150-hp

Hell

set.

of the municipal

inability

plant

increased

gotiating

stalling

steam turbo-generator

Curtis

the

demands made upon it, the city officials are
with the Commonwealth Power Company, of Jackson, to

meet the
nish

plant.

i,ooo-kw

MASON, MICH.— Owing

is

this

will

nefur-

Cement

Company
lighting

electric

its

be received until

Mar.

now

is

plant.

for the

14

.;

OWOSSO, MICH.— J. A. Thick, of Detroit, Mich., has offered to
purchase the plant and holdings of the Owosso & Corunna Electric Railway, which consist of four mllrs of road and rolling stock, powrr house
nnd the equipment for the lifthting of the city of Owosso. It Is reported
'hat Mr. Thick offered $85,000, but the company wants $100,000.
KEMTDJI, MINN.— The

Bcllrami

Light

Electric

the machinery which

•

contract

for

r
I

35,000 hp.
The company will erect a transmiMion line to this
distance of eight milrs.
The work of building the dam will be

at
I

Jti«t as K>on as the plans are completed and the necessary
can br secured.

•^nrrd

'

i*rn.il

WEST CONCORD, MINN,— The
tric

li^ht

or gas plant

la

question

K.

of

constructing

nn

elec-

under consideration,

WINONA. MINN.— The Winona
Company
J

will

t

'•-'t

contemplating installing
MMIcr U manager.
la

Sewerage, Ice
aoo-hp water hrntrr in

Water.
n

in

installed

W. H.

year.

& Johnson,

Bloomfield Electric Light & Power Comcontemplating installing a water works plant and a hot water
B. F. Eicholtz is manager.

is

Maas, superintendent of the Bolivar electhat it is planned to increase the
boiler capacity to 1 70 hp, and install a 1 5o-hp engine and a dynamo
of 80 kw capacity in the plant by April i.
light

and

water plant,

&

Light

its

plnni.

CMNTON.

MISS. —The cttlzens hove voted to issue $3,000 in bonds,
purchase an engine, holler and other necessary equipment to be Intialled In municipal light and wotrr works.

writes

CENTRALIA, MO. — The

voted

citizens

Feb.

bonds for water works and an electric light
nell, of Kansas City, Mo., are the engineers.

26

issue $55,000

to

plant.

in

Burns & McDon-

CHILLICOTHE. MO.— It
Fremont, Neb.,

is

is
reported
William
Lawler of
that
negotiating for the purchase of the plant and holdings

&

Peoples Gas

decided to increase

JOPLIN, MO.

Company.

Electric

HEBRON, MO. —The

New Era

Farmers'

capital stock

its

Telephone Company has
from $50,000 to $100,000.

—

The Missouri Lead & Zmc Company is contemplating
improvements to its plant, involving an expenditure of
$25,000, among which is an addition to its power house.

extensive

LOUISIANA, MO.— The

Gas &

Louisiana
planning to double the capacity of

is

two-phase,

to

Electric

Light

Company

plant and

within

2. 300- volt

6o-cycles,

its

change the system
D. Turnboldt is
days.

go

manager.

NEVADA, MO. — M.

Murray, of

St. Louis, has been appointed reMissouri Water, Light & Traction Company by the Circuit Court.
The property includes water works, light
plant and street railway system.
The city was threatening to take
charge of the properties when the bondholders of the company stepped
in and asked for the receivership.
The Missouri Lincoln Trust Company, of St. Louis, holds bonds of the company amounting, with interest,
to $245,000.
The trust company promises to repair the various

P.

ceiver of the property

them

of the

condition to give good service.

in

OREGON, MO. — Extensions
sidered

for

the

of the plant

producer

is

outfit.

and improvements arc now being conThe capacity
municipal electric light and water plant
to be increased to 120 kw with either crude oil or gas
A storage battery will also be installed. .M. R. Martin

iriiinagcr.

RICHMOND, MO.—The

Richmond Electric Light Company is preT. H. arc machine and is installing a lao-kw
alternator and an alternating-current scries arc system to take the
place of old open arc series street lamps.
J. M. Fergruson is manager.
paring

ST,

discard

to

its

CHARLES. MO.— The

Company

is

S,
Power
Light
another 200 kw directCharles L. Picrson ia
plant and line extensions.

contemplating

connected unit
manager.

in

its

Charics

St.

the

Electric

of

installation

SLATER, MO. — The

citizens are contemplating the inst^iUation of a
olternatingcurrcnt enclosed arc street liRhting system in connection with the municipal lighting plant. Address L. E. Shepherd.
scries

—

BIG TIMBER, MONT. Extensive improvements and additions are
A Westing
contemplated by the Big Timber Light & Power Company.
house generator of 60 kw cap.-icity and a QO-kw dynamo will be intwo boilers will
mnnnKrr.

stalled;
is

BUTTK, MONT.— 1'\

& Power f'ompany

be used In connection
with Its hydroelectric plant on the Mistissippi River, right niile« cast of
M'^nldjl.
The machinrry will consist of a large water wheel, wiring
,itl
other rr|iilpmrnt for the plant.
The capacity of the plant is entla

let

be

will

BOLIVAR, MO. — W. H.

tric

In-

W.

construction of a water and an electric light plant.
The plant will be a
7Shp producer gas outfit with ebout 2 miles of 3, 4 and 6-inch pipe and
milrs of wiring.
C. B. Kehl is village president.

h;it

boiler

BLOOMFIELD. MO.—The
pany

is

to

'

city.

Portland
motors in

NORTHPORT, MICH.— Bid<

150-hp

and water plant during the

ELDORADO SPRINGS, MO.— F. W. Hiatt, manager of the Eldorado
Springs Electric Company, writes that the company may possibly change
its alternating-current dynamo and engine and also install one boiler.

American

power

its

additional

light

superintendent.

is

plants and put

WORCESTER, MASS.—The

by

electric

specifications are being prepared by Kirkof Jackson, Miss., for an electric railway to be built
by the city of Yazoo. Work will commence on the construction of the
line at once.

patrick

is

endeavoring to secure the power rights of the Harris Pond in Ludlow,
it is said, with intention of developing it for the manufacture of electricity.
The present dam has a capacity of 500 hp, and has a possible
development of 800 bp.

the

John

St.

of the

CHICOPEE, MASS.—The

will

the municipal

system.

Denison as presidena.

F.

J.

is

YAZOO, MISS. — Plans and

has been transferred from the John D. Fisher interests to those of the
Stone & Webster syndicate, of Boston, Mass. The officers of the new
company are: C. D. VVyman, of Boston, Mass., president; A. K. Todd,
of Boston, Mass., secretary; A. S. Pratt, of Boston, Mass., treasurer;
C. H. Kretz will continue as manager of the plant.
The new company
contemplates making extensive improvements in the electric plant, the
street railway and gas plants.

IOWA, LA. — The Iowa

200-kw, three-phase, i.ioo-volt, 6o-cycle genbe installed in the University Light olant.
R.
J.
general manager.

soon

will

TUPELO, MISS. — An

plant.

Baton

ro.

OXFORD, MISS. — A

fTERIiVGTOX.

are

tric

XLIX, No.

Vol.

an

electric

lighting

.ilao

be placed

in

the plant.

J.

R.

Kaiserman

Augustus Heinze has petilioned ihc Council

MONT.—

LIVINGSTON,
The New World Smelting Company
templating the construction of an electric railway to Cooke.

MISSOULA, MONT.— A new
being

constructed

tor

franchise.

by

the

4.000-hp

Missoula

power plant
Water rompnny.

water

Lijiht

&

is

is

con-

now

A.

H.

Welhry.
Gf)M)FIEI.l», NKV.— Because of the larKe iiicrense in the demand
electric pnwrr throuKhout the mining campn in Southern Nevada,
combination of intcrrnts ban been effected, whereby Ihc Nevada
ft
Power Mining ft Milling Co. will reincorporate as thn Nevada California
Power Company and wilt ncquirr additional londs and water rights
The prrnmt power plant of the com.ind issue bonds and new stock.
pany is at Bishop Creek In California, which is being lorgcly increnwd
Two new lines arc now being btiill. one to RhyoUte and
in capacity.
for

other to Bullfrog,

nnd

another will be constructed

lo

Lida.

fo

the

be used Jointly (or the water works and electric light plant hat been
awarded to W. P. Craft, of EllUville.

composed of San Franlarge power plant on the
cisco and Nevada cnpilnllsts. Is
The company
wrat branch of the Carsnn River near Woodfords. Cnl.
haa purchased alt "f Ihr lower end of Hope Valley, nnd is now build-

POPLARVILLE. MISS, —The
10

contr;icl

for

erecting the

power house

RENO, NEV.

—A

still

company,

be
building a

said

lo

March
dam

ELECTRICAL WORLD
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9,

mouth o£ the narrow valley for reservoir purhave a capacity of 3,ooo horsepower, and will
furnish electricity for light and power in Reno, Virginia City and
Carson City.
This company will compete with the Fleishbacker interests which now control the four water power plants in this portion
ing

a

across

The plant

poses.

an entire new electric lighting plant of larger capacity during the
""
W. B. Gaither is manager.

the

of

will

present year.

of Nevada.

VIRGINIA CITY, NEV.— Frank

N. C. A new sub-station will be installed in conmunicipal electric light plant within a few months.
Three 500-kw transformers have been purchased for this station; the
other equipment has not yet been bought.
with

the

WELDON,

N.

pany

Comstock.
Mr. Leonard states that he intends to equip
on the Comstock with electric instead of mule cars.

templating

the

plant.

G.

CLAREMONT,

all

the tunnels

H.—The

Claremont Railway & Lighting Company
has published a petition for a location and a franchise to construct and
operate a street railway between West Claremont and Claremont Junction, connecting with the company's lines at these points and completing a belt

X.

soon

will

W. W. Wiggins
LEEDS, N. D.
C.

C— The

install

Roanoke Navigation & Water Power Comtwo Westinghouse dynamos of 200 and 300 kw.

superintendent.

is

—The

Leeds Electric Light & Power Company
of a public steam heating system
manager.
is

is

installation

Candee

con-

in

its

AKRON, OHIO.—The Thomas
made

has

plant

in

H. Brooke Company, of Pittsburg,
application for a 25-year franchise to operate an electric light
this city and has secured an option on the old Cascade mill

property.

line.

PORTSMOUTH. N. H.— Bids will be received undl Mar. 30 by H.
H. Rousseau, chief of bureau of yards and docks, Navy Department,
Washington, D. C, for a i,ooo-w generating set and accessories for
the navy yard, Portsmouth. Estimated cost, $45,000, as per specification

ARCADIA, OHIO. — The
contemplated in
Wtiland is owner.

ARLINGTON, OHIO. — The

an

of

installation

Arcadia

the

is

light

electric

citizens have

storage

electric

plant

battery

which

of

A.

P.

purchased the electric light

plant here, and will improve the same.

1530-

ATLANTIC CITY, N. J.—The City Council on Feb. 26 employed
Carrere & Hastings, of New York, N. Y., architects, to outline a scheme
of civic improvement along city beautiful lines, to cost, it is estimated,
about $500,000.
Ornamental lagoons on the meadows, and a boulevard
near the beach, together with an elaborate system of illumination, and
preliminary steps in a scheme to eventually make the Boardwalk a concrete esplanade will be included in the changes contemplated.
The
architects' plan is to be ^.ubmitted in about three months.

—

N. J. We are informed that agitation still continues for
Preliminary report estimates the cost at
municipal lighting plant.
$200,000 for 600 arc lamps with part underground system.
The contract now in focce for lighting runs three years yet. L. E. Farnham is city

CAMDEN.

a

CINCINNATI, OHIO.— The Union Gas &
an
which

established
streets,

COLUMBUS, OHIO. —A

BINGHAMTON, N. Y.—The Binghamton Light, Heat & Power Company has placed contracts for equipment for its plant which will increase
The contract
the capacity of the station on Court street by 1,000 hp.
calls for one engine, steam turbine, of 1,000 hp, with two boilers, with
equipment of pumps, fittings, etc.

Straitsville.

ALBANY,

N. Y.

Assemblyman

—A

bill

Merritt, of St.

has been introduced by Senator O'Neil and
Lawrence, in the State Legislature, asking

Long

for the incorporation of the

Sault Development

Company and

au-

construct and maintain dams, canals, power houses and
locks at or near Long Sault Island for the purpose of improving navigation of the St. Lawrence River and development of power, and to construct and maintain a bridge and carry on the manufacture of comIn consideration for these rights the cormodities with such power.
poration agrees to construct :ind provide electrical energy for the use
thorizing

it

to

may be required by the United States government.
GLENS FALLS, N. Y. The Hudson Valley Railway Company is

of such locks as

—

templating extending

and Thurman.

its

Edgar

con-

during ihe year connecting Warrensburgh
Fassett is general manager.

S.

Y.— The Hoosick Falls Illuminating Company
has submitted a proposition to the Board of Village Trustees in which,
for a five-year contract, they agreed to furnish arc lamps for $65 for
each lamp per year and 32-cp incandescent lamps for $20 each per year,
a redaction of $12.50 each for arc lamps and $4 each for the incandescent lamps, as compared with the last contract. From figures presented the trustees think a more favorable contract should be secured.
The light committee was authorized to enter into a contract with the
Illuminating Company for arc lamps at a price not to exceed $60 per

HOOSICK FALLS,

planning

to

N.

N. Y.—The A. L. bwett Light & Power Company is
A. J. Howard is manager.
extend its line cast and north.

OSWEGO,

— The

National Starch Company is contemplating the
erection of a large power house near the present power house.

N. Y.

SYRACUSE,

N. Y.— Clifford D. Becbc, acting for a Syracuse syndicate, has purchased the Syracuse & South Bay Railway property at a
mortgage foreclosure sale for $251,000. The new owners will push the
road to completion and it is expected to have the road in operation
stockholders of the Utica Home Telephone Company have voted to increase ths capital stock of the company from $500.-

UTICA, N. Y.— The

000 to $1,000,000.

MARION,

N.

C—

J.

L.

the

Catawba

Rivrr

Morgan, manager of the Marion Light &
the company txpccis to develop 300 hp
furnish electricity for lighting and power

that
to

purposes.

MURPHY.

N.

M:\\*TnX. N.

C— The
its

lines

C.

The

Murphy Light & Power Company

is

contem-

one mile.
citizens

arc

lunv

considering

the

installation

used

utensil

the

in

power plant

is

Company

& Iron

at

modern

being erected by the
Kathelmacher, near

Directors of the Public Service have inboard to advertise for bids for the adfor the municipal electric light plant, which will be
the

of

COLUMBUS, OHIO.— The
new

rate

Columbus

Public Service
by the City

fixed

electricity

accept

the

Public

Service Company, it is stated, is ready to extend
5 cents per kw-hour can be secured.

for

Company

will

Council.

The

its

line

if

a

averaging

rate

COLUMBUS, OHIO. —The

Columbus Power Company has offered

to

furnish the new industrial school with electric energy for the operaThe
tion of its machinery for a period of five years free of charge.
company offers to furnish /$ hp, which would cost $2,000 per year.
making a donation of $10,000.

GALLIPOLIS, OHIO.— The Hoke Telephone Company
its

stock

capital

has increased

from $20,000 to $30,000.

LAKEWOOD. OHIO. — Bids

be received until Mar. 13 by B. M.
lighting, extinguishing and keeping
in repair, including the furnishing of electricity and all materials therefor; iSo or more 450-watt electric arc lamps upon (i) an all-night and
every-night schedule and (2) upon a moonlight schedule, for a period of
10

years after Mar.

i,

will

furnishing,

for

1907-

MINERVA, OHIO. —A new
municipal electric light plant
is superintendent.

is

has increased

its

now under

capital

PAULDING. OHIO.— The
bids
in

for

the construction

engines and dynamos for the
consideration.
A. A. Bates

of

outfit

NEW LEXINGTON, OHIO.—The
Company

Independent Telephone
from $50,000 to $100,000.

Citizens

stock

Board of Public Service

of a

new

electric

is

plant,

light

advertising for
to

be installed

connection with the water works plant.

WESTERVILLE, OHIO.— Bids
until

will

be

received by the village clerk

for the purchase of $3,000 bonds, issued for the purpose
and improving the municipal electric light plant. C. P.

March 26

extending
Sprague is village

of

clerk.

CAPITOL HILL. OKLA.— H.
for

petitioned

a

franchise

for

an

B.

Hamlin and

electric

light

C.

M.

Baker

have

plant.

GUTHRIE. OKLA. — The
rangements
to

Pioneer Telephone Company is making arimprove the local service. The company has appropriated
extend its lines and install additional equipment.

to

SNYDER, OKLA.— The

citizens on Feb. 26 voted to issue $30,000
water works, electric light plant and sanitary sewers, and
Dr. J. R.
bids for constructing the same will uc received on Mar. 20.
For plans, address W. P. Bullock, engineer, Kansas
Bryce is Mayor.

bonds

City,

for

Mo.

and R. S. Moore are promoting a
which is to be in operation within
The Moore Brothers have secured 7.000 miners' inches of
one year.
Electricity will be furnished for lighting
water from the Kcnlo Canal.
plants.
pnii-oht*. oinratiiic saw mills, flour mills and other manufacturing

KLAMATH

large

plating extending

large

Coal

secretary

machinery
opened March 28.

$ 1 00,000

some time during the coming summer.

Power Company, writes

the

ditional

year.

MEDINA,

Hocking

Cook, village clerk,

line

every

Fourth and Race

at

COLUMBUS, OHIO.— The
structed

—

Y.
The CatskiU Illuminating & Power Company,
& Power Company and the Cairo Electric Light &
The new company will be
Power Company have been consolidated.
known as the Greene County Light & Power Company.

is

Company has

Electric

rooms

sales

its

CLEVELAND, OHIO.— Bids will be received until Mar. 27 by the
Board of Ccunty Commissioners (Julius C. Dorn, clerk) for furnishing
electricity for arc and incandescent lamps and electric fans and for such
other purposes as may be required in the county buildings, commonly
known as the old court house, new court house, county jail and county
morgue, for a period of one year from the date of entering into contract.
Columbus &

COXSACKIE, N.
the Schoharie Light

kitchen in
equipped with

electric

kitchen for the purpose of demonstrating the various methods of cooking by electricity.

engineer.

on

—

STATESVILLE.

nection

Leonard, Jr., of the Sutro Tunnel
of this city, has recently installed electric cars in the Sutro
tunnel to take the place of the old mule cars, which have been used
in the tunnel since it was constructed during the early days of the

Company

527

FALLS, ORE.— C.

power plant for Klamath

S.

Falls,

ELECTRICAL WORLD.

538
and

will

supply electric energy for the electric

also

now under

which

railway

is

construction.

—

MEDFORD, ORE. Messrs. Blakely and Welch, of the Sterling Mining Company, have dsked the City Council for a franchise for an electric
lailway to be built from Medford to Jacksonville.
They also want to
take over the electric light plant and water works systems, which are
now operated by the city at a loss and operate them as a private enterprise.

PANAMA. — Bids
Commission,

will be received until

W.

D.

Koss,

purchasing

Mar. 12 by the Isthmian Canal
Washington, D. C, for

agent,

machines for machine shops,

electrical supplies,

LEWISBUKG,

etc.

P.\.— The Lewisburg Light, Heat & Power Company

has been awarded a contract for lighting the streets of the borough of
Lewisburg for a term of three years. By the terms of the contract the
company is to furnish arc lamps at $71.50 per lamp per year and incandescents at $14.50 per lamp per year.

NEW

CASTLE, PA.— C.

Newton and A. W. Lyde

F.

are preparing

a

plant here for the manufacture of electric
said the plant will employ about no skilled men.
Both
ton and Lyde are Pittsburg men.
lu

erect

drills.

It

Messrs.

New-

is

POTTSTOWN, PA.— Plans

have been completed by the Schuylkill
for the extension of its line from Ringing Rocks
Park to Boyertown, the building of which will complete its electric rail-

Company

\'alley Traction

—

UTAH.—

CASTLEDALE,
The C. L. Allen & Company, which operate
the local electric light plant, has secured a franchise from the town of
Ferron

SHENANDO.-MI, PA.
lany

on

an

ply electricity
of the

has

purchased

commenced by the Reading ComWest Shenandoah Colliery to supmovement of coal wagons in the upper tunnel

the

for

—Work

plant

electric

Turkey Run mine.

has

the

at

Eventually

all

the colleries will

be

—

PA.

— Plans

are being

made

for the construction of

an electric railway between Philadelphia and Delaware Water Gap. The
new road will extend from Wind Gap to Saylorsburg and thence to the
electric line now being constructed by Wilkesbarre capitalists to East
Stroudsljurg and the Gap.
It is to he known as the Stroudsburg &
Wind Gap Street Railway Company, of which J. B. Williams, of Stroudsburg, is president. A power plant will be located at Pen Argyl.

YORK,

PA.

CEBL',

P.

— The

York County Traction Company has commenced to
make a preliminary survey for a proposed electric railway between Hanover and New Oxford.

— The

Company

contemplating the
installation of a 300-kw alternating-current generator and another boiler.

The plant

is

I.

length.

a

is

under the management of the Bryan Landon Company.

SAN JUAN,
•tructing

Electric

V'isayaii

P.

R.

—The

plant

hydro-electric

Will

build

also

San Juan Light & Transit Company
with

a

sub-station

a

transmission

complete

and

line

22

lighting

conmiles in
is

circuits

Beams is manager.
PROVIDENCE, R. I. The Vanity Fair Company has entered into
a contract with the Narragansett Electric Company for the installation
of an electrical plant at "Vanity Fair," a summer resort under conttruclion in this city, at a cost of $75,000.
The lighting company
will be entirely

overhauled and rebuilt.

C. F.

—

agrees to furnish electricity at a pressure of 10,000 volts, building for
purpose a fire-proof transforming station, and installing the
that
mach)iu-ry for the plant.
The plant will provide for not less than 125,-

000 incandescent lamps.

CHARLESTON,

S.

C— The

Calhoun

Fall»

Power Company was

or-

with Patrick Calhoun, president, and If. I*". Gang,
secretary, to develop the water power at Trotter Shoals on Savannah
River in Abbeville County, S. C, and Elbert County, Ga. ; it i» estimated
that the falls are capable of developing 27,000 hp.

ganized on

I'cb.

18,

C—

WOODRUFF,

S.
A. B. Groce, of Wellford,
proposed 10 develop Palton Shoalt for electrical
of $^5,000 to $50,000.
is

NASHVII.LK, TF.NN.— The

S.

C,

writes that

City Council has pa«»cd on

first

the ordinance appropriating $6,000 for new arc light equipment
$7,000 for wire, poirs and cross jrmt for the lighting department.

and

Ind.,

from lis, 000
.•<
•',^

Village Trustees have made a contract
Johnsbury Electrical Company to light the streets of the
village for a term of five years.
By the terms of the contract the
company is to furnish arc lamps of 2,000 cp at the rate of $60 per
lamp per year. This is $4.30 per lamp less than the previous cotnract,
and on the new contract the village will save about $400 a year.

I

'

y ._T|,,
'

for

.il

Stone

(r

Webster

the construction

of

St.

interriis.
of Hoilon,
an electric iiitrrurhan

the city
the

all

right

and title
company

right

of the

CITY, VA.—Arthur L. Osgood, The Bourse, Philadelphia,
contemplating the construction of an electric light plant and also

is

ROSLYN, WASH. — The

—

ROWLESBURG, W. VA.— H.
bonds for the proposed
have been sold.

<i(

in>tnllini

an

elrrl'He

lillhl

plant.

the

purpose

electric

R.

Hollis,

light

plant,

Recorder, writes that

City

amount of $12,000,

the

to

.\SIIL.-\ND, WI.S.— At a recent meeting of the City Council it was decided to have plans made at once and call for bids for the municipal
lighting plant.

—

CLE.VR L.\KE, WIS. A telephone company
ganized here with a capital stock of $5,000.

has

been

recently

—

CUBA

or-

^

CITY, WIS. The contract for the erection and installation
new plant for the Cuba City Power, Electric & Pumping Company has been awarded to the Galena Iron Works for $5,150.
KNAI'P, WIS.— The Knapp Telephone Company has filed amendof the

ments

some

Wolf,

C.

writes

clerk,

city

there

that

is

an electric light plant. For further informaMartens, of South Kaukauna.

talk here of installing

address Julius

tion

stock from $5,000 to $15,000.

to its charter increasing the capital

KAUKAUNA, WIS.— L.
J.

MILWAUKEE, WIS.— Surveys

arc being made for the Milwaukee
Railway from Milwaukee to Fond du Lac via
Ccdarburg: also from Ccdarburg to Port Washington. J. M. Seamann,
of .Sheyboygan is manager.

&

.Northern

Electric

PORTAGE, WIS. — The

Central Wisconsin Telephone Comffiny has
an amendment to its charter changing its name to the Central
Wisconsin Long Distance Telephone Company.

filed

VANCOUVER,

pany

will

soon

C—The

U.

nrw

plant

for

the

first

for

llunlzeii.

The present capacity of

plant

the

is

increased by three units of 10,000 hp each.
incntH to the iilnnt is estimated at $250,000.

be

ISAT'I
to

LKFORD, CAN. — The

iimliill

water

worku,

summer, and bids

this

a
will

Electric

part

i

which the company

et|uipnunl

the

Columbix

British

contracls

place

f

is

the
to

12,000

The

Railway Com-

new

coft

INDIAN HEAD, CAN.— The

city

will

l-ake

at

which

hn,

will

of

imiptove-

is

proposed

City Secretary writes that it
system and an electric

soon be culled

electrical

install

st'weruge

tninions to the electric lighting plant.

light

plant

tor.

this year in exT. E. Donnelley, mayor.

spend $25,000

AddrvM

CARMAN,

MAN.--'llie minagcrs of the municipal elccliie iighl
cuntemplntinK inslallInK an art lighting syslrm for lighting
II. E.
Kolinson i« manthe streets, and rebuilding lines in the «prin|r.
are

agr.

MINNKDOSA, MAN.

-The town has decided to develop the w4ter
Saskalrhrwan River here. Address E. O. Drnniion.

of
(or

con-

is

TACOM.\, WASH. Announcement has been made of the dissolution
of the firm of Davis Brothers Electric Company. The firm has been
absorbed by a new corporation known as the Davies Electric Corporation with a paid capital stock of $150,000.

erson, secretary of the

formed

Northwestern Improvement. Company

templating installing two 300-kw direct-current units and an alternatingcurrent unit of 500 kw in its plant.

yttem.
his hern

occupy

water works system.

and

I'LAINVIEW. TKX.— A company

property recently acquired, subject to
with its tracks.
it

the

to

to

FRANKLIN

Houston, a dlslnnce of 50 inlles; for
bill iiiif iwrnly miles of side linrt to towna on (jalveston Day in Texas,
;ir.i>
•ii'l
(or a 75-mile elrclric road between New Orlearis and Baton
Koiiiir, the •yndicite having purchased the llatnn Rouge street railway
Ton

—

The Washington, Alexandria & Mount \"ernon
Railway Company has submitted a proposition to the City Council for a franchise to extend its lines on several streets of the city.
The
company offers to pay $150 annually for the franchise and to grant to
Electric

plant

to $50,000.

lorli

JOHXSBURY", VT.— The

ST.

with the

—

The American Kngtncering Company, of Indianhis secured the contract for the engineering work for
building id milci of electric road in this city and also h» the contract
(or the rieeiric railway to be built from Greenville to Dallas (47 inilci
of litw), fui the Dallas tlnterurban KIcclrIc Company.
CAINF.SVILLE, TEX.— The Merchants' F.lrclric IJghl & Power
Company hat filed an nmendmrnt to it% cliarirr incrrnting it* capitnl

1>ALLAS, TEX.

poli*,

The company has

place.

that

—

"

reading

in

OGDEN, UTAH. Plans are now being made by the Utah Light &
Railway Company for the construction of a new sub-station in this city
at a cost of more than $10,000.

it

purposes, at a coit

system

UTAH.—

Pa.,

PA. The citizens are considering the question of
$50,000 in bonds for a municipal electric light and an election will be held March 26 to vote on the proposition.

light

a

GREEi\ RIVER,
The Green River Light & Power Company
has applied to the Town Board for a franchise for an electric light plant
and a street railway system. The electric lighting system is to be installed and in operation within one year, and the electric railway will
be in operation within two years.
Howard H. Merritt is secretary.

issuing

STROUDSBURG,

electric

franchise from the county to erect its lines throughout
Franchises have also been granted to the company in the
the county.
towns of Huntington. Grangeville and Castledale.

supplied

with electric energy.

SOUTH SHARON,

an

for

also received

ALEX.\NDRIA, VA.

—

PRICEBURG, PA. The Priceburg Light Company
property here, to be used as a site for lighting plant.

io.

SEGUIX, TEX. W. R. Campbell, who recently purchased the Scguin
Street Railway Company's system, will take charge of the plant at once.
Many important improvements are contemplated.

ay system between Philadelphia and Reading.

\\

XLIX. No.

Vol.

power

In

the

Little

-Scaled tender* will be received by Mngnui PelHoard of Control, until March 13 for the suprily
with two regulators and necessary panels; also la

WINNIPEG, MAN.
»oo

llghtnlni

arc

lamps

arrcslcrt.

Specifications

Camliridge, city electrician.

may

be

leen

in

the

office

of

F.

A.

March
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g,

CAMPBELLFORD,
construction
future.

F.

J.

a

—

TORONTO,
ernment for

contemplating

are

citizens
electric

lighting

plant

in

the

near

the

}.

H. Beer, all of North Adams, Mass.
the concern to build a plant for

being made

is

the

to

Provincial Gov-

build

interested.

build

furnaces

electric

for

of Waterbury. Conn.,
has been incorporated with a capital stock of $12,000 by Lucien F.
Burpee, Ter ranee F, Carmody and Walter E. Monagan.
The company proposes to manufacture electrical equipments.

Elections*

with a capital
Balgauf, John

Wis.,

kee,

stock

consulting engineer.

been

:

of

the

;

—At

;

Oneida & Ontario
Telephone Company held recently the following officers were elected foi
the ensuing year: O. L. tay, president; H. W. Crane, vice-president;

W.

Duma,

E.

annual

the

treasurer;

Carl

meeting of the

Crane,

secretary.

ANDERSON, IND.—The directors of the Delaware & Madison County
Telephone Company at the annual meeting held Feb. 18, elected the following officers: George W. Beers, of Muncie, president; W. H. H. Quick,
Anderson, vice-president; Wm. Rose, Muncte, secretary William Hitchcock, Muncie, treasurer.
ST. LOUIS, MO. At the annual meeting of the directors of the Kinloch Long-Distance Telephone Company, held receently, the following
officers were re-elected: William D. Orthwein, president C. Marquard
Forster, first vice-president Breckenridge Jones, second vice-president H.
G. Fadeley, treasurer H. Linton Reber. secretary and general manager;
;

—

James Harrison, chief engineer.

—

ST. LOL'IS. MO, At the annual meeting of the directors of the Bell
Telephone Company the present officers were elected as follows: C. P.
president;

Walhridgi-.

Edward Whit take r,

\

ice-president;

Nishel.

Fritz

and treasurer; James K. Wa^s. auditor; F. R. Mott, general
superintendent; George F. Durant, general manager.
ALBANY. N. Y. At the annual meeting of the stockholders of the
Hudson River Telephone Company held Feb. 26. the election of Samuel
.\i.
Greer to take the place of George 1'. Ide, of this city, is the only
cli ange.
The directors are John E. Adriance, Foughkeepsie Union N.
r.ethell. New York; Charles F. Cutler, New York; Frederick P. Fish,
lloston; D. Cady Herrick, Albany;
Walter C. H'umstone, Brooklyn;
Samuel M. Greer, Brooklyn; Hiram F.
James H. Manning, Albany
Stevens, Syracuse.
Inspectors of election
James J. Fitzsimmons, Walter B. Butler and George C. Van Tuyl, Jr., all of Albany.
:

—

UTICA, N. Y. The annual meeting
& Telegraph Company, held Feb.

Central

of the
j6,

New York

Tele-

the directors elected the fo!

New

York, president; H. F. Stevens,
of Syracuse:, vice-president; F. G Wood, of Utica. secretary and treasWolverton, chief engiurer; W. W. Nicholson, general manager; B.
neer, and A. W. Deas, auditor.
FREMONT, OHIO. At a meeting of the directors of the Fremont
Home Telephone Company held recently Russ J. Christy was chosen
The other officers
as president to succeed the late Judge Biinkerhof.

U. N. Bethell, of

officers:

are

follows:

as

treasurer;

George

James G. Hunt, vice-president; John M.
Seaman, secretary and general manager.
County

Tuscarawas

PHILADELPHIA, PA.~At
Company

phone

the

annual

meeting of

Feb. 19, the stockholders
with the exception of E. T.

the

Tele-

Bell

the

re-elected

held

present

Meany, who was sucboard of directors,
ceeded by H. A. Richardson, of Dover, who founded the Diamond State
President
Telephone Company, rectntly absorbed by the Bell Company.
Bethel stated at the meeting that $3,600,000 had been appropriated by
the directors for extensions and improvements during the year 1907-

PITTSBURG, PA.— At

the

Company

annual meeting of the Central District &

were
elected for the ensuing year: D. Leet Wilson, president; D. F. Henry,
vice-prcsidmt J. G. Stokes, secretary; F. M. Stephenson, treasurer; M.
H. Bnehlcr. general manager.
Printing Telegraph

held

l-'tb.

[4,

the

following officers

;

NASHVILLE, TENN. — At
the

Railway &

Nashville

the annual meeting of the stockholders of

Light

Company, held

recently,

the

incorporated

following

were elected for the ensuing year: Percy Warner, presideni; J. C.
The
Bradford, vice-president; H. C, Walters, secretary and treasurer.
directors arc: Percy Warner, A. M. Shook, J. C. Bradford, Joseph H.
Thompson, F. O. Watts and V. E. Shawb, of Nashville; J. K. Newman,
S. H. March an<1 George II. Davis, of New York, N. Y.
officers

been

incorporated

with

a

capital

stock

of

$2,000

of

with

capital

a

of

stock

THE COLUMBUS ELECTRICAL WORKS COMPANY,
THE KNIGHT LIGHT COMPANY,
erick

stock

Z.

with

a

stock

capital

of

$25,000

of

$15,000,

^THE CRAIGHEAD ELECTRIC COMPANY,

of Richmond. Ind., has

The company

articles of incorporation with the Secretary of State.

filed

Co-

ot

of

Chicago, 111., has been inlor the purpose of manand dealing in light fixtures.
The incorporators are FredMarx, Joseph H. Mahoney and James S. Knight.

corporated
ufacturing

intends to carry on a gtneral electrical contracting business, and make a
specialty of installing electric lighting plants, also steam and water heating plants.
Edward W. Craighead is president.

THE MONOLITHIC DUCT COMPANY,
been

incorporated

with

T. Hutchinson, J.

C.

a

stock

capital

of

M. Boyle and H. H.

New

of

York.

N.

has

Y..

The directors are

$10,000.

New

Porter, of

THE QUEENETTE MANUFACTURING COMPANY,

York, N. Y.

New

of

York.

has been incorporated with a capital stock of $25,000, for the
purpose of manufacturing mechanical and electric appliances.
The directors are: William Knobloch, New York. N. Y.
Hvams and
J. N.
A. G. Meyer, New York, N. Y.
v.,

.N.

;

THE ROBERTS
incorporated

with

.V

a

MYERS COMPANY,

Walden, N.

of

stock of $1,000 by C. F.

capital

Myers, of Springfield, Ohio;

W.

J.

New

Smith,

THE WARNER ELECTRIC COMPANY,
been
F.

incorporated

with

a

capital

stock

of

V.,

has been
H". E.

McGilvray,

York.
of

!

Cleveland.

$15,000

by E.

Ohio,

L.

has

Warsaw.

Bailey and others.

J.

THE WESTERN WIRE SALES COMPANY,

of Chicago. III., has
incorporation with a capital stock of $5,000.
TTje company proposes to manufacture and deal in electrical machinery.
articles

filed

of

THE WESTERN ELECTRIC SUPPLY COMPANY,
Tex.,

has

been chartered with

$100,000

by

stock

capita!

of
J.

El

Paso.

M. Power

and others.

JVebif

Sherman,

the annual meeting of the
Telephone Company, the officers
were re-elected as follows: Charles H. Slingluff, president; J.K.Johnston,
vice-i)residcnt; John L. Kennedy, treasurer; Edgar A. Walter, secretary; J. K. Johnston, general manager, and W. B. Gregson, auditor.
the

of

has

lumbus, Ohio, has been incorporated with a capital
by O. M. Spielman, C. Edward Spielman and others.

Incorporations.

LOS ANGELES, CAL. — Articles of incorporation have been filed
Union Home Telephone & Telegraph Corporation with a capital

NEW PHILADELPHIA, OHIO.— At

directors

others.

of Toledo, Ohio, has
$30,000 by Clement CarThe company proposes to do a contracting business
and build telephone plants in the Middle West.

C

—

of Milwauincorporated by

penter and others.

;

phone
lowing

been

THE CAPITAL CONTR.\CTING COMPANY,

;

:

Wash.,

Ballard,

secretary

—

has

$25,000,

Krohn and

J.

by F. F. Fisher and others.

directors

of

THE BALL-^RD ELECTRICAL CONSTRUCTION COMPANY,

Hartford Electric Light
Company have re-elected officers as follows: Austin C. Dunham, president
D. Newton Barney, treasurer
Curtis C. Cook, secretary
R. W.
Rollins, general manager: E. F. Lawton, superintendent; W. L. Robb,
ILL.

lease.

THE AMERICAN PAY SIGNAL COMPANY,

George L.

ONTARIO,

or

sale

the purpose of the trustees
treatment of ores, and later

is

the

THE AUTOMATIC ELECTRIC SIGNAL COMPANY,

Company
HARDFORD, CONN.—The

It

of
to

and operate an elevated electric street
M. Sinclair, S. R. Wickctt and J. H. McKnight

charter to

a

railway in Toronto.
are

ONT.— The

new

municipal
Smith is manager.
ONT. Application

of

529

for the

stock of $10,000,000

by John C.

Marble and others.

LOS ANGELES, CAL. — Articles

of incorporation

the Red Cross Electric Company with
directors are H. E. Yockey and others.

a

capital

have been

LOS ANGELES, CAL. — Articles

of incorporation have been
California Nevada Electric Power Company with a capital
$10,000 by R. E. Maynard and others.

the

for

filed

stock of $25,000.

The

filed

stock

for

of

SAN FRANCISCO, CAL.— The Green Creek Electric Power &
Water Co. has been incorporated with a capital stock of $5,000 by
G. E. Weaver, J. G. Weir and E. T. Zook.
Place of business, San
Francisco.

SAN FRANCISCO, CAL. — Articles

of

incorporation

have been filed
Railway Company with a
capital stock of $2,000,000 by A. U. Schindler. A. H. Mclhiron, W. II.
Spaulding and L. Q. Haven.
F. .\I. Greenwood was elected treasurer of
the company.
for

the

San Francisco, Alameda & Eastern

SANTA CRUZ. CAL.— The Ocean Shore & Eastern Railway Company has been incorporated with a capital stock of $3,-00,000 to build
an extension of the Ocean Shore line from Sant.i Cruz to Waisonville, a
distance of 20 miles.
The incorporators arc .T. Downey Harvey, J. .\.
Folger, Woodside: Charles Carpy and Charles C. Moore.

—

CANON

CITY, COL. Articles of incorporation have been filed for
Canon City Royal Gorge & Electric Railway Company by .lames J.
Peabody and others.
The company is capitalized at $1,250,000.

the

jVefec/

Industrial Companies.

HARTFORP, CONN.— The
filed

THE A.MERH AN ELECTRICAL ENGlNEERLNG COMPANY,
Rock Island,
Harry H,

Tin-:
AdauTi,

ban been incorporated with a capital stock of $2,000
Unvcrforlh and others.

AMERICAN

ELECTRIC

FURNACE

has been organized by James W.
Shartv. Hir.Tm E. Taylor. Henry C. HIiss. Charles
Mass.,

TRUST,
Hoitt,
J.

of

North

Trucman

certificate

of

Bolivia Railway
incorporation and l;iken

The concern, which has an authorized
of

III.,

by

a

P.

Howe and Enoch

Company
out

an

of Hartford has

omniluis

chatter.

stock of $10,000,00* proand other public utilities in'

capital

to construct and operate railways
South America.
The incorporators arc Edward W. Huidick, of Englewood, N. J.; .Moysius ('. tiahan, .\rtlnir Starke and I'rank L. .Sullivan,
of New York City, and .Taeob G. Metcalfe, of Lakewood. N. I.
Mr.
Metcalfe has been elected president, Mr. Rurdiek. \iet i'ie..i.l<ni
.init
II. .Starr ( iirldiiiKS. nf New ^'ork, secretary and treasure-

poses
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HARTFORD, CONN. —Articles

of incorporation have been filed with
Susquehanna Railway, Light & Power
Company by Lucius F. Robinson, John T. Robinson and Albion B.
Wilson, all of Hartford.
The company is capitalized at $20,000,000.
the

Secretary of State

for

the

CHICAGO, ILL.—The Tri-State Light & Power Company has been
incorporated with a capital stock of $1,000 by C. H. Poppenhusen and

FREEPORT. ILL.— The
pany has

filed

Telephone & Telegraph

Northwestern

Com-

of incorporation with a capital stock of $30,000.
B. Cheadle, of Joliet, Frank Zinnel, of
C.
A. Herrick, of Freeport.

articles

incorporators

Savanna, and L.

are

GILLESPIE, ILL.

—The

MASCOUTA,

—The

Telephone Company has been incorporated with a capital stock of $25,000 by J. A. Stice, R. H. Isaac and
T. H. Hall.
Gillespie

has

ILL.

articles

filed

BROWN'S VALLEY. IND.—Articles

of incorporation have been

Brown's Valley Telephone Company, with a
The directors are H, Bayless and others.

GREENFIELD, IND.— The

of

has incorporated.

N- T. Foster, O. F. Addison and George Hargraves are the directors.

MUSKOGEE,

T.

I.

—Articles

of incorporation have been

for the

filed

Oklahoma State & Telephone Company by Guy T. Berry and
The capital stock of the company is $100,000.

—The Shiloh Telephone Company has
stock of $140 by
M. Hurd and
lA. — Articles of incorporation have been

porated with a capital

CARROLL,

others.

been

CLINTON,

lA.

— The

Rock

MARSHALLTOWN,
Iowa

the

I

Company

Island

A.— Articles

Illuminating

The company has

others.

the

incorporated

been

has

from Mon-

been

filed

Rickel

and

have

incorporation

of

& Power Company by Henry

a capital stock of $200,000.

IOWA, LA. —The Iowa
ized by

Telephone Company, Limited, has been organfarmers and citizens of Iowa.
J. F. Denizen was elected

the

president.

—

PORTLAND, ME,^ Articles of incorporation have been filed for the
Idaho Oregon Light & Power Company, with a capital stock of $7,000,000,
build

and operate

light,

heat

E. Manter, president; C. E.

and power

The officers arc:
M. W. Baldwin, alt

plants.

Eaton, treasurer, and

of Portland.
Valley Electric Company, a
organized to control and operate

Merrimac

company, has recently been
the Citizens' Electric Street Railway Company, the Haverhill & Amesbury .Street Railway Company, the Salisbury Land & Improvement Company and the Salisbury Beach Improvement Company. James F. Shaw
is president and CteorKe A. Butntan treasurer of the new company.
boldirig

MICH.

-Incorporation papers for the Interstate Long
f>i«lancc Telephone Company, with a capitalization of $15,000,000, have
been filed with the Secretary of Statr.
The new company will have
central offices in Detroit.
It is organized for the purpose of building
a long distance telephone system throughout Michigan, connecting wilh
the various independent Rystcms of Michigan, Ohio and points east and
,

west.

LESLIE. MICH.— Ihr
han been

North River & Leslie Telephone
incorporated with a capital stock of $400.

WINONA, MINN.— The
articles

Morse

with

the

Secretary of

State

Strphcn II. SomBcn, secretary.
connection with the development of n

has been (omicd in
plant on the Black River.

Company

The company

will

with

C.

M.

This company
lixht

and power

ask for a franchise to fur*

nlsh electricity for lighting and power in Winona, nnd
Mnict and operate an electric railway belwrrn Winona.

will

also

Galesville

con*

and

1a Crosse.

flriir

of

Walter

It.

-iii'i

— The

Company has been

Granville Telephone

and

COLUMBUS GROVE, OHIO.—The Columbus Grove Mutual
phone Company has been incorporated by L. B. Good and others.

—

DELTA, OHIO. The Cass County Home Telephone
been incorporated with a capital stock of $9,750 by M.
B. Raber, F. S. Harmon and F. Briggs.

char-

others.

Tele-

Company has

W.

Briggs,

D.

ENID. OKLA. Articles of incorporation have been filed for the
Enid City Railway Company with a capital stock of $500,000 by John
J. Hall, Albert Emanuel and Charles H. Bosler, of Dayton, Ohio; Carl
Cruse and W. H. Hills, of Enid.
FARGO. OKLA.—The Fargo-Harmon Telephone Company has filed
The

with a capital stock of $1,500.
Bailey and others.

of incorporation

W.

HYDRO, OKLA.— The

Deer Creek Telephone Company has

of incorporation with a capiaal stock of $600.

incorporfiled

ar-

The incorporators

are Ira Smith and others.

McCOMB, OKLA. — The

Farmers'

Independent

Telephone Company
W. Johnson and

has been incorporated with 3 capital stock of $500 by R.
others.

WAKITA, OKLA.—The New
corporated

companies
S.

with

Era Telephone Company has been inof $20,000 to take over the telephone
Creek and Pioneer. H. F. Wilkins is president, and

a

capital

Pond

at

D. Million

stock

treasurer and general manager.

is

HERMISTON, ORE.— The

Western Umatilla Mutual Electric Company has been incorporated with a capital of $50,000 by Jas. Fee, E. P.
Dodd, and others, to supply electricity for lighting and power to the
The power site is
territory under the Umatilla government project.
stated to have been located 2 miles west of Hermiston; the ditch flow
will be 2 miles long and the plant will have sufficient capacity to furnish light and power for Ilcrmiston, Umatilla and Echo.
MYRTLE POINT, ORE.— The Coquille Valley Power Company has
been incorporated by J. R. Benson and \V. W. Doyoe, of Myrtle Point;
The company has
D. II. Johnson, and J. -A. Davenport, of Coquille.
secured water rights in Coos County and will erect a power plant to gener.-•ij
electricity for light, heat and power and for the operation of street

ALLENTOWN, PA.—The Franklin & Towamensing Electric Street
Railway Company has been organized and will apply for a charter to
construct an electric railway from Weissport through North Weissport
The incorand Phifer's Corner to ParryviUc and thence to Millport.
porators are A. P. Berlin, John T. Scmmcl, Dale Craig, H. J. Bretncy
BROWNSVILLE, PA.—The
Railway Company has

The incorporators

of $150,000.
V. Kennedy.

& Smithfield
with a capital stock
Sheldon. W. J. Dairi and C.

Brownsville,

Masontown

articles of incorporation

filed

are

W.

J.

ELLWOOD

CITY, PA.— The People's Street Railway Company has
been chartered with a capital stock of $13,000. The directors are: James
Camphcll, president; Gancr L. Jenkins, Frank S. Christy, H. W. Mulligan and {''rank Shcridean.

KENNETT SQUARE, PA.— A

charter has been granted to the KenRailway Company with a capital stock of $iao,ooo.
J. Walter Taylor, of Kennctt Square, is president.
CASTLE, PA.— Application for n charter for the Beaver Falls.
New Castle & Youngstown street car line has been published, and indicotes a merger of oil the proposed Intcrurhnn lines between here and the
two other cities named. The right of way designated is from Beaver
Falls to Hnytdalr and Wampum to this city. A branch line is also pro*
The incorporators arc: C. J. D.
vidcd for from Wampum to Ellwood.
Strobeckler, N. 11. Duncan, Jordan Johnson, M. Bliss Dewey ond George

&

Coatcsvillc

NEW

Nye,

DELL. MONT,- The DrII Telephone Company has filed articlrn of
incorporatinn with the Secretary of Stale with n capital stock nf $in,oon.
-I*-:
II.
Clay Patterson. Prank Nelson, Harry Andrews.
The
\*'->i.

N. C.

tered with a capital stock of $50,000 by E. N. Clement

nrtt

La Crosse & Winona Traction Company has

incorporation

of

president, and

ai

C—

CHARLOTTE, N.
The Nottoway Hydro-Electric Company, of
Petersburg, Va., has been incorporated with a capital of $150,000.
The
object of the company is to construct dams for the development of
water power and mill sites, etc. M. R. Williams is president.

lailways.

MKUKIMAC, MASS.— The

l>ETk*>n

YORK, N. Y.— The Ruhmkorf Electric Company has filed arof incorporation with the Secretary of State with a capital stock of
The directors are Joseph Battner, of New York; Theodore
$100,000.
Hubert, of Brooklyn. N. Y.

ticles

for

filed

mouth or Galesburg to Rock Island. The company has a capital stock
of $500,000, and the officers are G. H. Higbce, of Burlington, president; E. C. Walsh, vice-president; C. H. Walsh, of Burlington, secretary,
and J. W, Walsh, treasurer.

filed

Beck-

ticles

incor-

others.

J.

for the purpose of constructing the proposed interurban line

to

J.

N. Y. Articles of incorporation have been filed for the
Light & Power Company with the Secretary of State
with a capital stock of $40,000. The directors are J. P. Lewis. H. S.
Lewis, ri. L. Van Arnam, of Beaver Falls.

articles

Central Iowa Illuminating & Power Company by Henry Ricke, of Cedar
Rapids; G. M. Stanton and W. C. Saul, of Carroll.

J.

Meeteer and A.

River

ators are G.

SHILOH, IND.

for

C.

—

Company

Shilo Telephone

filed

stock

capital

the

$500.

P.

—

CROGHAN,

Beaver

OXFORD,

Southern Illinois Long Distance Telephone
of incorporation with the Secretary of State
The incorporators are G. F. Wemwith a capital stock of $2,500.
bacher, H. V. Leitig and C. R. Harris.

Company

for

Classon,

J.

id.

NEW

others.

The

W.

The incorporators are
enbach.

XLIX. No.

Vol.

«

'-

C.

Crowcll.

Kdgnr

Kcnnlson.

Gossman and Robert Schcndell,

HKI-ENA. MONT. — A comr'uny

E.

M.

MartlncM.

of Lims.

of the Helena At tttJttc Electric
railway between Helena and Itutte. The capital stock nf the company
Augustus Helnne has agreed to subwill be placed at tj$o,nun.
]•'.

WILDWOOD.

— Articles

slock,

the

balance

l>eing

taken

of Incorporation hav« l>een filed for
<he Wildwoorl Kleclric lb Traction Company, with a capital stock of
The company proposei to do a general Investment business.
ti.ooo.ooo.
N.

J

applied

for

a

K.

Ewing. Edw. W. Rolfe nnd Milton I).
for the United States Light, Heat &

charter

Th? purpose of the company

power Company.

is

said

to

be

to

con-

power house and to rent space to manufacturing concerns; also
supply (he surrounding neighborhood with electricity for various

struct
tn

soon he formed under the name
Kntlway Company to build an electric
will

Kribe for fias.onn of thr preliminary
by Ihr citizena of Helena and Hullr.

PITTSnURO, PA.— John
Ilnys have
a

The

purpnuen.

SUNHURY,
vorlon

Elcriric

Plum Ocrk,
of ti^.f'on.

a

is $100,000.
charter has been granted to the Sunbury & TreRailway Company to conslruct o line from Sunbury to

—A

distance of 3?^

Monroe

TYRONE, PA.
Power Company,

to

Geo,

of

C.

Wilson,

interested.

niock

capital

PA.

A

II.

Kulp

miles.
is

The company has

a

rapilal

stock

president.

chorter has l>een granted to the Loan Light k
mipply electric light, heat and power in Tyrone.
Tyrone, and Wallace Wilson, of Alexandria, are

March

g,
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Numerous rejournal in America, and success came quickly.
the publishers for advice concerning the procuring of
letters patent for new inventions led to the establishment of a patent
ager.cy, and for many years Munn & Co. have had a large amount of
More recently the Encyclopaedia Americana has
that class of business.
been brought out successfully under the auspices of the company.
MR. E. H. LEWIS. It is with deep regret we record the sudden
death from luart disease of Mr. Eugene H. Lewis, on a street car in
New York city, while on his way home to dinner, on March i. He had
been suffering from grip for three or four weeks.
He was born in
Wisconsin in 1852. He was prepared for college at the Beloit Preparatory School, and was subsequently graduated from Yale in 1873, and
thereafter at the Columbia Law School in 1875.
He was admitted to
the New York bar in 1875.
After several other firm connections, he
formed a partnership in the winter of 1883-4 with Sherburn B. Eaton,
under the name of Eaton & Lewis, and for a short time was a co-partner in the firm of Eaton, Lewis & NicoU, the junior member of which
firm was De Lancey Nicoll.
Since Mr. Nicoll's retirement the firm
has continued under the name of Eaton & Lewis, although Major Eaton
scientitic

Le^aL

made on

quests

DES MOINES RAILWAY FRANCHISES.— It

reported from Des

is

Moints, la., that Judge Smith McPherson, of the United States Circuit
Court for the District of Iowa, has decided that the franchise of the
Des Moines City Railway Company is perpetual ,and that the Court should
and will enjoin any effort to restrain the company from operating its

under the franchise.

lines

5.31

RESTRAINT OF TRADE.— At

Philadelphia, on February ::S, the
Court of Appeals in the case of the Wheeler Stenzel Company of Boston against the National Window Glass Jobbers* Association.
held that the latter violated the Sherman anti-trust law in forming an
illegal combination for the restriction of trade and the regulation of
prices.
The decision reverses the Circuit Court, which held that the
Boston firm failed to show the illegal combination. The Wheeler Stenzel
Company charged the jobbers' association with controlling the output of
window glass and discriminating against all dealers not mentioned on a
list maintained by the association.
BLOCKING TELEPHONE MERGER.—Last week Attorney-General
Jackson, on information furnished by James B. Howe, of Cleveland, and
others whose names do not appear, secured from Supreme Court Justice
Fitts in Albany an order restraining the consummation of a proposed
agreement whereby the American Telegraph & Telephone Company, or
Bell Telephone Company, was alleged to be about to take over the franchises and property of the United States Independent Telephone Company, which has its headquarters in Rochester. Joseph A. Lawson was
designated as referee to take testimony upon all the alleged facts involved.
The hearing is set for March 7. The Attorney-General is acting
under the anti-trust law, which seeks to prevent a monopoly in restraint
of trade.
The L^nited States Independent Telephone Company is the
holding corporation of a large number of local independent telephone
companies which have obtained franchises from different localities in the
State for the purpose of competing with the so-called Bell company.
Affiliated with the United States Independent Telephone Company directly are the local independent companies at Utica, Herkimer, SyraIt is alleged
cuse, Rochester, Jamestown and other intermediate places.
that negotiations for the transfer of 76 per cent of the bonds and 67 per
cent of the stock holdings of the independent company had been in
progress for some time through a trust company. The Stromberg-Carlson
Telephone Manufacturing Company is controlled by the United States
Independent Company. James B. Howe, one of those who furnished affidavits supplying the information upon which the Attorney-General is
proceeding ,is che president of the International Independent Telephone
Association of America and claims to represent also other independent
L'nited States

ccmpanies.

—

from practice five years ago. The particular efforts of the firm
Eaton & Lewis with respect to litigation in electrical subjects, particularly the patents of Mr, Edison, are matters of history.
Mr. Lewis
knew all the American pioneers in thr electrical field, both in the inventive and financial departments.
Both Edison and Marconi were
among his clients and his friends. He was also the witty chairman of
the Electron Club, a little coterie in the University Club of New York,
one of whose objects is to entertain distinguished scientists. Mr. Lewis's
professional work was characterized by a scrupulous regard for the
ethics of his profession.
He was a member of the Bar Association,
Lawyers. Yale, University, Players, Rockaway" Hunt, and New York
He leaves
Yacht Clubs and of the Metropolitan Club of Washington.
a widow. Mrs. Amy Busby Lewis, once
Richard's Mansfield's leading
woman in his plays, and three daughters, the eldest of whom is five
retired

of

years of age.

EfducaiionaL
SYRACUSE UNIVERSITY.—The February quarterly bulletin of
Syracuse LTniversity, N. Y., giving very full information as to the summer school, Teachers' College, etc., is a most interesting and attractive
publication.
The data are put together in admirable form and manner,
and the views serve excellently well in portraying the natural and architectural beauties of the place.

AGRICULTURAL COLLEGE, MISS.— The
Mechanical College has issued a bulletin as to

its

&

school of engineering,

many

details as to the courses in civil. mecRanical. mining and
engineering.
Views of the laboratories and work shops are
shown, and each course is outlined. Power plants in the State are earnestly requested to send to the College instruments that may need calibration and repair so that the students may do that instructive work.

giving

Obituary.

Mississippi Agricultural

electrical

—

MR. G. G. MARTIN. Mr. George G. Martin, for six years district
superintendent of the Bell Telephone Company in Arkansas, died February 24 at the home of his father, in Webster Groves. Mo. He had
been ill for three months and was confined most of that time at his
The deceased was born in New Orleans in 1871. He
father's home.
graduated from Smith Academy in 1S89 and from Yale four years later.
He represented the Bell interests in Indianapolis. Ind., for four years.
He was transferred to Arkansas in the latter part
MR. D. S. PLUME. The death is announced of

electrical engineering equipment is modern and includes two directtonnected units of 75 and 40-kilowatt capacity, and 22 motors of a total
Mr. C. F. Ard, I*. Sc, is
185-hp capacity, both direct and alternating.

The

and

the professor in physics

of 1900.
Dr. David S. Plume,

Waterbury, Conn., aged 77. He was one of the oldest manufacturers
He was treasurer of the Plume & Atwood Manufacturing
of Waterbury.
Company and the American Ring Company, besides being president of
the Colonial Trust Company, president of the Thomaston National Bank.
a director in the Seth Thomas Clock Company of Thomaston, a director
of the Phoenix Mutual Life Insurance Company of Waterbury and vicepresident and a director of the Connecticut Railway & Lighting Company. He was also a director in the old New York & New England
Mr. Plume
Railroad Company, and the Naugatuck Railroad Company.
was one of the original owners of the old horse railroad in Waterbury
and later was president of the Waterbury Traction Company, which .ib

electrical engineering.

YersonaL

at

sorbed that company.

MR.

E.

C.

nalistic

SANDERSON.— Wc

regret to note the death of our jour-

Mr. C. E. Sanderson, manager of the American Gas

colleague,

He
of the technical press pioneers of the country.
was born at Williamstown, Moss., April 27, 1846, and after other busi
ness experience, entered the office of the Journal in 1870. The following
year he became its manager, remaining in that capacity until the lime
Light Journal, one

Few men had a wider
of his death February 20. in Brooklyn. N. Y.
acquaintance, and none had a larger body of friends in the gas industry
than Mr. Sanderson, and the general esteem in which he was held was
evidenced by the many private and public utterances of associates and
societies.
He married Miss F.. G. Romainc in 1882. and is survived by
his wife

MUNN.— Air.

Co..

O. D.
publishers

of

The

Orsnn D. Mnnn.

Scientific

Munn Mweek in New

heatl of the firm of

/imerican.

died

last

from a slight stroke of paralysis a week prevHr was born on June 11. 1824, at Monson. H'ampdcn county.
iously.
Mass.
When he was 22 ycar.i old he came to New York. niul. with
Alfred E. Beach, bought The Scientitic American, a publication which
popular
first
It was the
had bctn founded about <ix months before.

York

City.

He

suffered

any,

P. T.
DODGE, president of the Mergenthaler Linotype
has been elected a director of the American Graphophone

ComCom-

pany.

MR.

A.

DOBBS,

E.

the

telephone

engineer,

lectured

recently

at

Purdue University on lightning, its peculiarities and methods of protection.
The lecture was highly practical and suggestive.
MR. W. HILL, president of the Colliers Company, has been elected
president of the Farmington River Power Company, to succeed the late
Mr. C. H. Sears.
.MR. GEORGE E. BENNETT, district manager. 237 Vermont Street,,
Buffalo, N. Y., will hereafter represent the Bay State Lamp Company,
of Danvers, Mass., in northern

MR.

J.

at

MR.

New

York.

M. FROST, who has been superintendent of

Montpelier, Vt.,
Ingersoll-Rand Company.

plant

C. O.

BAKER,

refiners, etc., has left

"Bluchcr," and

will

resigned

has

to

accept

the Vilcs electric
a position with the

for a

& Company, Inc., the platinum
West India^i cruise on the steamer

this

voyage in Caribbean waters until

president of Baker

New York
be

gone on

early in April.

MR.

resigned his position as Pennsylvania repreMetropolitan Engineering Company of New York City
now connected with the National Electric Time Switch Company,
P.

E.

RISIIKL has

sentative of the

and

and a daughter.

MR.

MR.
I

is

with otticcs at 335 Fifth Avenue, McKeesport. Pa.
has resigned his position as general manaMR. W. IT.
ger of the De Kalb-Sycamore Electric Company, to accept a similar posiThe latter
tion with the Michigan Power Company, at I«Tnsing, Mich.
corpor.ition expects to enlarge its present propvrty by constructing an

ZIMMERMAN

steam plant, and
power on the Grand River.

.nuxiliary

to

make further developments of

the water

—
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MR. E. A. WILLIAMS.— Mr. E. A. Williams, general mechanical
superintendent of the Kris Railroad, has resigned to engage in other
business, hi", resignation taking effect March i.
The office of general
n:echan:cal sup^ri.n^nd nt is abolished.
Mr. F. E. FITZPATRICK. manager of
& Railway Company, Sacramento, CaL,

the

Sacramento

Electric,

.

A. BENDURE. of Lockport, N. Y.. for the last year general manager of the Economy Light, Fuel & Power Company, Lockport. N. V.,
has resigned to take the position as general manager of tlie Economic
Power & Construction Company, of Buffalo, which will install a steamiicating plant in that city.
A, \\^ Wicks, of Chicago, will succeed Mr.
Uendure.
J.

PR. A. KAMMERSCHL.AG.— At the celebration of Washington's birthday, at Lehigh University South Bethlehem, Pa., the honorary degree of
doctor of science was conferred on Arthur Arton Hamerschlag, director
The orator of the
oi the Carnrgie Technical Schools of Pittsburg, Pa.
day was the Hon. W. L'. Hensel, of Lancaster, Pa., ex-attorney general
of Pennsylvania.

WARNER

having accepted a position, in charge of some
MR. C. E.
of the work of the Federal Construction Company, requiring all his time
and attention, he has decided to close his office at 60 State Street,
J^oston, and retire from the business in which he has been engaged there.
His address is now care of the Federal Company, 35 Congress Street,
Boston, and Rockingham, N. C.

MR.

SHIPLEY,

of construction
Ohio, has resigned
state agent of ih:; United Surety Company, in
B. Hoge, secretary of the National Interstate
A.
under the firm name of Hoge & Shipley.
J.

J.

phone Company

chief

Cleveland,

of the Cuyahoga Telehis position to become

connection with James

Telephone

Association,

Hillhouse, exchange
manager of th? Cuyahoga Telephone Company, has been appointed assistant general manager and will assume the duties that have been
Mr. Hoge will retain his connection with
performed by Mr. Shipley.

telephone

the

work.

A. W. K. PEIRCE has resigned his position as consulting elecengineer to the Consolidated Gold Fields of South Africa Lim.,
in order to take up the position of general manager of the Victoria Falls

MR.

Power Company Limited. He is now located in London at 2 London
Wall Buildings, arrarging various matters in connection with the comAlthough the ultimate object is to develop electrical
pany's enterprise.
energy at the Victoria Falls, on the Zambesi River, the present inten
lion is to erect a steam power plant on the Witwatersrand. where a
large demand already exists. The company has acquired the two Rand
plants now in exist :ncc and hopes to have the new plant going by July.
i')tS.
Details have already bctn given for the plant ordered from the
comprising

(^csillschaft,

Elekiricitacts

3,ooo-kilo\vatt,

six

7,Qoovolt, 50-cycle turbo altcrnalors for the new power station and three
Sookilowalt turbines for supplying energy for all the auxiliaries used in
the plant, thc»: latter turbines being coupled to 440 volt direct-currenl

Bcncralor, sn.l .hr t«i.cr..
^_

,.AWRENCF. W. CADY.

^^

^vl,«

was formerly designing engineer wilh
the Simplex Electric Heating Company, has resigned his connection with
interests to join the engineer-

those

staff of the W. J. Bart Electric
Manufacturing Company, of Clevemakers of several wellland,
<).,
).n<iwn
varietieR and specialties in

ing
Jkc

electric

the

II'. II

heating

electrical

«:irly

field.

training

wan acquired

the lircxel
Later on

at

>tiMitc,

Philadelphia.

inrmcd

and

Cady's
cduca

.Mr.

and

was senior

member

In-

he
of

of I^wrcncr- W. ( ady &
contracting tit-clricnl cngibut after il u a<> well cstabthe serlie withdrew in enter

firm

ilii-

I'.rothcr.
It

rn,

li«ihcd

Onrriil Electric Comnext att^ocJatrd himself.
after three or four yearn' rxiMrriencc,
HOW liccomrfi eliief elcctrtc engineer for
vice

of

v.,h
I

>r

fi-

sm.m.Ii r

r.Mir.j.tiv,

(

.tU'l

!

hr

;

)>rr<'

I

-lit

the

He

pany.

take* not only a valuable fund of excnnwiderablr nkill an a dcHignrr and in-

10.

Xo.

4476 of the General Electric
with dial-type controllers designed
to operate motors for printing presses and machine tools.
Each controller is provideei with a no-voltage release and is intended for use
with sliunt and compound wound motors.
Y.,

deals

DOSSERT & CO.. INC.. 242 West Forfy-first Street, New York City,
have issued a nsat illustrated pamphlet on their solderless electrical connectors or cable joints for standard or solid wire.
Full details are given
and

as to the operation of this simple

TWO JACKS.— The

Monarch

effective system.

Mfg. Co.. of Warren. Ohio,
form an artistic little booklet entitled "The Tale of
Two Jacks," one of whom was lampurse and the other wasn't. Other
pieces of literature deal with the Monarch special lamps and varieties,
particularly the "Prismo" clusters and radiators or reflectors. Prices are
(Quoted.
All this descriptive matter is sent free on request.

DIELECTRIC MFG.
and

(

Electric

issued in novel

lias

CO.,

St.

Louis, has just

issued

Nos.

bulletins

which begin a series to be brought out by the Dielectric Manu-

2.

Company

facturing

connection with
Bulletin No.

in

its

line

insulating

of

varnishes,

chemical and electrical laboratory of the company, and discusses problems of modern coil
irnpregnation.
Bulletin No. 2 presents in tabular form data relative to
the various products made by the concern, and the uses to which they
paints and compounds.

ar;

i

illustrates the

put.

THE

BATTERY INSTRUCTION BOOK

'-EXIDE"

has just

been

The 1907 book is
by the Electric Storage Battery Company.
most complete and describes the various parts comprising the "Exide"
battery and gives in detail the method of operating and caring for the
battery as well as instruction for assembling and putting it in commission. The book is not for sale, but is being distributed by the vehicle
manufacturers, the "Exide" battery depots, and the "Exide" distributors,
revised

which are located

S.

trical

Allgcmcinc

DIAL CONTROLLERS.— Bulletin

Company, Schenectady, N.

Gas

has resigned his position to
Lecome general manager of the Bay Counties Power CoAipany. of San
Francisco, Cal,
Mr. Fitzpatrick will be succeeded by C. W
McKilip.
who has long been with the company.

XLIX, No.

Vol.

request

will

it

L^pon
the principal cities throughout the country.
furnished by any of the branch sales offices of the

in

be

Storage Battery Company.

h-Iectric

HABIRSHAW WIRES AND CABLES.— The

India Rubber & Gutta
Percha Insulating Company lias just issued a very neat and compendious
handbook of its famous Habirshr.w wires and cables. It is replete with
various information and data addition table for extra braids, cotton or
paper wrapping, 30 per cent of Para compound; fl.;xibles; lead coverings;
>ynopsis of rules; comparison of copper gauges, and bar prices from
A desirable feature is found in the code prices
17 to 28 cents inclusive.
Mr. J. B. Olson, the general saU s
given on the various copper bars.
manager, says: "In the past, when prices have fluctuated, with each
advance we have had a list of prices printed, representing the pr.'vailing
har.
This has frequently involved delay in the sending out of quotations
to our customers. With our new book to refer to for latest code prices,
this annoyance will be obviated." A large edition has been printed, and
copies are obtainable on application.

—

FANS,

BLOWERS AND EXHAUSTERS

arc described

in

a 96-page

book recently published by the Green Fuel Economizer Company, of
Mattcawan, N. V. Dimensions are given for 290 sizes and types of steelplate fans for heating and ventilating, drying, mechanical draft, etc.,
for 27 sizes and types of planing "mill exhausters" for handling shavings, wool and other light materials, and also for a line of steam and
Typical installations, containing some of the
heating coils.
In addition, there are
fans ever built, are described in detail.
over 20 pages of tables and data relating to air-moving cnKinecring. The
table of capacities, speeds and horsc-powu'rs for steel plate fans has
hot-water
largest

hem

recalculated

and others interested

engineers

t"

and several errors contained in the older
This book will be sent gratis

throughout

use have been corrected.

table in general

BUCKEYE GEM LAMPS.

in

the

subject.

A handsome and

interesting ciicnl.ir has
been issued by the Buckeye Electric Company, of Cleveland. O., with
The first part of the
reference to its "Gem" metallized 50-watt lamp.
pamphlet gives a general description and the second part gives an elaborate cost analysis.
As is well-known, the consumption of the lamp ia
2.5 watts per candle, or a saving of 20 per cent, in energy, as com-

The lamps

pared with ihc ordinary incandescent.

ami

ci|ually well <»n both direct

nlteriinting circuits,

arc

made

to

operate

and between 100 and
bvilltiuicy and slendi-

is of admirable quality as to
renewals (igurc out from J.4 to ^ cent per kilowatthmir depending upon the efliciency nt which they arc operated.
The
coni Hiinlysis given in the bulletin is on excellent piece ot work, and
briiigf) nut clearly tl'r clement}* favorable to the high rflieiency lamp of

voll*t.

i.fu

The

n.fiH.

this

light

'I'he

cost

ly|ic.

vrrr

Tirade
^J \\
<.iiii'

Till-:

LINK M.XTLKIAL

it treated very IhorouKl'ly in ihc Specially
ny ihr Ajnx Line Material Company, of

..>.,.,)

iiii'l

business JWcfes.

l^ablicalions.
u

<

'

t.

(

There are 3»

hicago.

llluitratcd

Ai

W

'hrr

f

I

>KS,
I

— Thr

reprint

:i

irrcnt
t

uf

Company.

bAlmrm
it«

itrncrators.

for

new

IKIt

the

fur

WORKS,

purpi>iie

r(|uipineiit

oi

M. Wnync.

of

cnnNlruetitiK

which

will

ilunble

n

Iiid,.

liutletfn
It

No.

of

m.^ri

Mflwnuker,
nn the nub

conuins picturrn

of virwt of plant* in

which thr

uf

iiiiichinr-ii

the

ap-

arc In-

the

enpneiiy

of

work*
Strrrt,

j<}lU
rit-d

lie

Nfw

Mr. Williiim S. Mrnwn.
Went
York, nnnmincrn that he ban .Trriinged with the Ivnam-

MrtaU ( oinpaiiy, uf IMlliilnirK.
now cnrrira a coniplrtc ulnck

rigi't
Ij

baa

large ndditidii

ENAMKLED METALS COMPANY,

(lata,

AlliR-(

$1 ,500.000

the plant and

to

pagrt
III

ut

WA^.NL KLKt

IT

itpproprinted

flier.

conduit.

Mr.

W,

A.

I'a.,

of

Trradwcll

.1

to ael

n»

ilH

Is

eastern

hiiIch

agent.

Standard" en:imeled
connected with Mr. Ilniwn'n

"I'iltiiburK
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G. F. ARCHER, 39 Cortlandt Street. New York, has lately comwiring installation for the eltctrotyping plant of P. F. HaeNew York, including eighteen motors driving the different ma-

MR.
pleted

a

gerty,

chines,

and

20-hp plating

a

leased the Davis-Merriman property on

more room

Hubbard

Hartford.

Conn..

Middletown,

Street,

increasing business.
The company
will operate the Middletown establishment in addition to its present
factory in Hartford.
It is expected to have the Middletown plant in
operation about Tune i.

in order to provide

for

its

S. SILVERBERG has opened an office in the Knickerbocker BuildThirty-eighth Street and Broadway, Ne\y York City, as a dealer in
electrical apparatus, as general agent.
He will also deal in new and

MR.

ing,

second-hand electrical therapeutic instruments. He is desirous of getting
into touch with manufacturers of these goods and of general electrical
supplies, and invites correspondence.
Mr. Silverberg has had an experience of twelve years in Washington. D. C.
FREDERICK PEARCE CO., 18 and 20 Rose Street, New York City,
bought out the electrical instrument business of the Willyoung & Gibson
Co. about a year ago.
Since then the Pearce Company has provided
additional facilities in the way of space and equipment for turning out
a full line of instruments of precision for measurement purposes, electro-therapy,
trical

and

etc.

The

supplies and

is

firm

also

inquiry

invites

as

to

all

lines

ready to undertake the development of

of elec-

new

ideas

inventions.

PORCELAIN INSULAIORS.— Larrabee &

Nichols, of Bennington.
owners of the patents, have issued recently the following notice:
"The Porcelain Electrical Manufacturing Company, of Trenton, N. J., is
no longer making the P. E. M. Co. Knob, which is the two-piece porcelain insulator formerly known as the *W. E. Split knob.'
The R.
Thomas & Sons Company, 39 Cortlandt Street, New York City, now has
the exclusive right to make and market this insulator and will give all
orders prompt attention. The insulator will now be known as the
'Thomas T. P. I. Knob* and being the only two-piece interchangeable knob
on the market^any two pieces making a complete knob we expect with
increased facilities, right prices and careful attention to all orders to
very largely increase the use of this insulator where economy and appearance are factors in the installation of electrical work of all kinds.''
*'BLUE RIBBON" DRY CELL. The William Roch? Dry Battery
Company, 288 Clerk Street, Jersey City, N. J., has recently put on the
market a new dry cell called the "Blue Ribbon." This new type is
built by Mr. Roche in glass jar, and is meant especially for work in
damp and wet places. It is made up in two styles, one of which is said
to be "charged," i. e. the whole cell is given a proper percentage of
moisture and is chemically charged and tightly sealed, ready for use. The
other style is the "semi-charged" type, which is ready when a tabUspoonful of clean water is poured into the vent, and which starts again
with renewed vigor on the simple addition of a second spoonful of
\

t..

tlie

—

UNITED STATES PATENTS ISSUED FEB.

26, 1907-

IConducted by Rosenbaum & Stockbridge, Pat. Attys., 140 Nassau St., N. V.l
845.048. STORAGE-BATTERV PLATE; Joseph Bijur. New York, N. V.
App. filed Aug. 14. 1906. A battery-plate, comprising a plurality of
active strips provided with registering holes and a supporting and
inclosing framework having rods cast from the frame on to the strips
in said

holes.

ELECTRIC RESISTANCE APPARATUS;

Rolf Von BrockBregenz, .\ustria-Hungary.
App. filed Liec. 6, 1906. Flexible
metallic tubing made of the usually spirally wound steel strips is
utilized as the resistance element through which the current spirally
flows.
Water is passed continuously through the interior of the
tube to carry away the heat.
^45.053- INCANDESCENT LAMP BULB; David F. Campbell, VanAn
couver, British Columbia, Canada.
App. filed Nov. 15, 1904.
incandescent lamp having a substantially dish or saucer shape with
three tripod arms from its concave side by which it is supported.
The purpose is to get a more efticient illuniination from the filament.
App.
«4S.05b. TELEPHONE SYSTEM; Elmer K. Corwin, Chicago, III.
Details of a telephone system having a cord
filed (X-t. 20, 1906.
circuit including condensers in the talking wires thereof.
£45.062. TELEPHONE-TRANSMITTER; James ^L Dcmpsey. Chicago.
A form of transmitter having a
lU.
App. filed Nov. 30. 1906.
multiplying lever connection between the diaphragm and the microi»45.o5tdortf,

phone contacts.

Harry C. Goldrick, InComplete diagram of

Ind.
App. filed Scot. 17, 1902.
cord circuits for trunking exchange system.
845,101. POLARITY INDICATOR; Paul Leo. Elizabeth,

MAGNETIC CLUTCH;
Feb.

24,

N.

J.

App.

1906.

The

Alfred

W.

Savillc,

Chicago,

111.

App.

clutch has annular grooves to receive the

magnet windings, and the arrangement is such that the current which
magn.tizcs one end of the clutcn demagnetizes the other end.
^45.<53. TELEGRAPH" SOUNDER; Dennis A. Whitney. Holland. N. Y.
\n ordinary main line rclav is uitlizcd
App. filed Nov. 15, 1906.
lias a pair of bells against which the armature
as a sounder.
strikes lo increase the magnitude of the sound.
J<45.i57.

COMPOSITE TELEPHONIC AND- TELEGRAPHIC

CulT; George M.

CIR

App. tiled Ian. 7. 1007.
transmitting telephone and tele-

Yorkc, i\cw \ork. N. V.

diagram of circuits for
graph nussagcs from a single pair of
Detailed

exposed to the action of the positive electrolyte or solutio^i.
Mr.
Roche, in view of the large amount of active surface, and tlje high insulating qualities of the glass jar, beli^^es that this new "Blue Ribbon"
type is destined to become absolutely dominant in five years.
A RAILROAD NIGHT.— "Railroad Night^^ oi the Technical PubI'city Association was held Feb. 28. at the rooms of the Aldine Association, New York.
New members were elected representing Harrison
Eros. & Co., Philadelphia; Joseph Dixon Crucible Co.. Jersey City; the
are

Lunkenheimer

Co.,

Cincinnati;

Manning, Maxwell & Moore.

New York;

Traylor Engineering Co., New York, and Triumph Electric Co., New
York. G. il. Basford, assistant to the president of the American Locomotive Co., a member of the T. P. A., presented a paper on "Progress
in Transportation."
W. H. Boardman. editor of the "Railroad Gazette";
J. B. Meek, manager of the railroad department of H. W. Johns-Manvil!e Co.. and R. V. Wright, editor of the "American Engineer & R. R.
Jovrnal," were guests of members. George A. Cullen. general passenger
agent ot the Lackawanna R. R., gave an informal address in which he
pcinttd out that the initials T. P. A. stood for the traveling passenger
ag' r.t. who in the old days was the active advertising department of a
railroad.

BARSTOW

COMPANY.—

W. S.
Among recent additions to the
&
organization of W. 3. Barstow & Company, of New York, Montreal.
and Portland, Ore., necessitated by the demands of their rapidly extending business, is a considerably enlarged draughting department.
At
the head of the department Is Mr. Thomas Richardson, who has had
wide experience in power plant design, and while connected with the
Westinghouse Church Kerr & Company was closely identified with the
disign of the Kingsbridge power station of the Metropolitan Street
Railway of New York, also the Long Island City and Harrison power
plants of the Pennsylvania Railroad.
Associated with him and in charge
of steel structural designing is Mr. Harold S. Richmond, who, graduating
with the degree of C. E. from the Norwich L'niversity of Vermont,
supplemented by a post graduate course at the Thayer School of Civil
Engineering of Dartmouth College, has been connected with the Boston
Bridge Works, Riverside Bridge Company, and subsequently as assistant engineer in the bridge department of the Boston & Main^ Railroad, Boston, Mass., and latt r!y with the structural department of the
Westinghouse Church Kerr & Company.
The draughting force numbers about 30 men well versed in all branches of engineering, their experience being gained with some of the largest engineering firms in the
L'nited States.

R.\ILWAY SIGNAL SYSTEM; Francis M. Myers, Windsor.
App. filed Mar. 22, 1906.
Has plates spaced along the roadway and with which specially constructed spring shoes on the train
contact.
The shoes have a mechanical connection by which their
movement closes a special circuit in the locomotive,
S45.:?i9. ELECTROTHERMAL CUT-OUT; Frank B. Cook, Chicago, 111.
S45.1S8.
Alo.

App. filed Apr. 16, 1906. A pair of spring blades are held together
by a graphite element having wax or like material at its junction
with the springs.
When the graphite heats by the passage of the
current, the wax melts and allows the blades to separate.
845,220. BLOCK SIGNAL SYSTEM; Fred B. Corey, Schenectady, N.
Y. App. filed Feb. 16. 1904.
A complete block system having dang.r and caution signals and in which alternating currents are used
ai d in which all the advantages of direct current system without
wires may be obtained.
845.225. RESISTANCE UNIT; Richard Fleming. Lynn. Mass. App. filed
Jan. 26, 1906. A resistance element in the form of a fabric or mat
woven of resistance wire and special porcelain buttons.
845,236. CUT-OUT; Edward M. Hewlett and Charles H. Hill. Schenectady, N. Y.
App. filed May 2. 1904. In order to indicate audibly
or visually the condition of some remote or concealed apparatus of
a cutout, patentee has a special push button which is automatically
pressed to complete an alarm circuit when the circuit breaker opens
and which may be manually or automatically returned to normal posi-

line wires.

RING FOR CONNECTING WIRES;

Ralph E. Noble. Chicago.
In order to provide a cheap and
Sept. I, 1906.
of joining the trolley wires at a turn-out, patentee has
This ring centers or
a ring to which the trolley wires* are hooked.
guides the trolley wheel in passing from one wire to another.

845.252.

App.

III.

tfticitnt

A permanent magnet is pivoted to constitute a
filed Mar. 9, 1906.
Itver and a pair of clcctromaRnets attract the poles thereof according to the direction of the current tested.
filed

jar of pressed watertight paper.
The parts of the cell also
involve novel construction. Mr. Roche employs a spiral corrguated zinc
ribbon giving about 120 inches of exposed surface or edge action, as
wlII as about 62 inches of flat surface action, as both sides of the zinc

tion.

TELEPHONE TRUNKING SYSTEM;

545.077.
dianapolis.

845,126.

These cells are supplied put up in oak boxes containing eight
and in watertight barrels that hold seven, both being portable and handy.
These are applicable for motor boats, while another type for automobiles
water.

has the

outfit.

THE FRANKLIN ELECTRIC MFG. COMPANY.
tias
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filed

way

SPUING TERMINAL CLIP;

John Schadc. Jr.. Brooklyn. N.
Apr. 28, 1905. .\ binding post or a terminal having a
One has a
spring pressed apart from one another.
oop entering a hole in the other so as to engage and hold a
terminal wire in spring clamped relation.
845.281. ELECTRICALLY OPERATED VALVE; Leon.ird A. Tirrill.
Device for opening and
App. filed Sept. 8. IQ04.
Lynn. Mass.
The valve is opened and closed
closing a valve at a distant point.
whereby the motor
device
motion
by a motor having a Geneva stop
operates to fully close or open the valve when it has once been
845. 2bS.

V.

App.
of

fiair

started

845.282.

filed

plates

into

action.

TEI.EIM IONIC-CURRENT

iqn6.

REINFORCT.R

OR

REPE.\TER

t>.
App. filed Apr. 23.
In a telephone-repeater, twin local circuits embracing a current-

SYSTEM;

Nathaniel G.

Warth. Columbus.
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supply and a transmitter in repeater relation to a receiver, together
with means for operating the receiver from and the transmitter to
the line inductively.

SWIVEL

TIP FOR ELECTRIC
William F.
Barker, Somer\ulie, Mass.
App. filed Apr. 17, 1906. The end of a
piece of flexible wire or cable is fitted with a metallic thimble enclosing a rod having a head or button.
The latter is received
among the wires of the flexible cable so as to form a swivel connection therewith.

845.288.

CONDUCTORS:

MEANS FOR RECEIVING IXTELLIGENXE COMMUNICATED BY ELECTT^IC WAVES; Greenleaf W. Pickard, Ames-

845.316-

Mass.
App. filed Nov.
wireLss receiving circuit.
bury.

TROLLEY POLE;

Form

1906.

23,

of

detector

for

Vol.

XLIX, No.

lo.

filed Feb. 28,
1900.
In order to convenienth' light the acetylenes
of an automobile, patentee has an ignition circuit from the usual
spark coils and which may be operated by a special push button.
S45.5S5ELECTRODE
OF PRODUCING TiJE SAME; Truman P. Sharts. Readsboro. \'t. App. filed
Mar. 6. 1906. A process of forming charcoal-carbon electrodes comprising the igniting and burning of petroleum, limiting the burning
petroleum to one place and collecting the carbon products of combustion in steps to form a substantially integral mass.
845.609- ELECTRIC CONDUCTOR; Sidney G. Brown, London. England.
App. filed June 16. 1902. In order to overcome the effect of

CARBON

AND THE METHOD

a

Wensinger, Fremont, O.
App.
filed Oct. 31, 1906.
The trolley wheel is swiveled on a horizontal
platform which is constantly maintained in such horizontal relation
by a pair of trolley poles constituting virtually a parallel link motion.
845-328. PARTY LINE LOCK-OUT; Mark P. Boone, Peru. Ind.
App.
filed Jan. 27, 1906.
In a party-line telephone, the combination, with
845.323.

Charles

F.

the talking-circuits thereof consisting in part of a pair of separable
terminals, and means normally controllable by the user for permitting
engagement of said terminals, of electrically-controlled means for
preventing contacting of said terminals, a switch in series with said
terminals, and a condenser bridging said switch.

NEGATIVE POLE-PLATE; Joseph Bijur. New York, N. Y.
Ine process of treating plates adapted for
filed Apr. 5, 1906.
use as negative-poIe plates which consists in soaking the plate in a
solution capable of penetrating the pores of the plate and there
depositing an inert substance.
845,452. TELEPHONE TRUNKING SYSTEM; Francis W. Dunbar,
Chicago, 111.
App. filed Aug. 23, 1902.
Diagram of cord circuits
for a central exchange system.
845391App.

REMOVING

APPARATUS

FOR
HAIRS; Manley G. Fowler.
845.455.
Rochester, N. Y.
App. filed Nov. 13, 1906.
A flexibly supported
arm has a circular plate universally jointed to the end thereof which

845»iS3

—Telegraph

Sounder.

submarine cable, patentee has a spirally wound conductor embedded in the insulation of the cable and which has enough
inductance to balance the capaci';' thereof.
845,614. POl HEAD; William Callahan, South Bend, Ind.
App. filed
May 10, 1Q05. Outlet box or junction for joining overhead wires to
submarine conduit or cable.
1 he inside of the box is deformed so
as to form a water shed and prevent ingress of moisture to the
capacity

a

in

wires ot the cable.

AUTOMATICALLY OPERA'l ED LIQUID RHEOSTAT;

845,618.

ColoBudapest, Austria-Hungary. App. filed May 6, 1905.
of metallic plates are supported in vertical relation above
a tank of feebly conducting fluid and this fluid is impelled to cover
niore or less ot the plates by compressed air.

man DeKando,

A

series

BURGLAR ALARM; Joseph Gaynor. Barre, Vt. App. filed
A man trap is provided in the floor of the dwelling
25, 1906.
be protected and the hinge thereof completes an alarm circuit.
AUTOMATIC
CIRCUIT BREAKER; Harry W. Leonard, New
845.65.5\ork, N. Y. App. filed Mar. .;i, 1901.
Relates to circuit breakers
of the type in which one or more switches are operated automatically
whenever circuit conditions vary beyond certain limits.
Has potential coils and current coils acting on the same tripping devices.
Leonard,
ELECTRIC
CIRCUIT
CONTROLLER;
Harry
W.
845.656.
Bronxville, N. Y.
App. filed Apr. 6, 1906. Mechanical and electrical
meai.s for preventing the improper manipulation of rheostats and
controllers by which arcs are drawn at the initial contacts thereof.
APPARATUS; Percv II. Thomas, East Orange. N.
845.670.
App. filed Jan. 23, 1904. The method of removing injurious gases
J,
from a chamber, which consists in causing a vapor to pass through
the said chamber thereby removing a portion of the original gases or
vapors, continuing this process to any desired limit, and scaling oft"
both the inlet and outlet of the said chamber.
FOR CRE.VTING A VACUUM- Percy H. Thomas,
845.671.
East Orange, N. J. App. filed June 14, 1904.
The method of creating a high bacuuni in an inclosed chamber containing mercury, which
consists in inclosing in the said chamber a material capable of forming
a gas-absorbing amalgam with mercury, separating it from the mercury in the chamber, exhausting the chamber by any approved process, and afterward bringing the said material into contact with
the mercury and causing an amalgamation thereof.
App.
845,679. OPERATING HANDLE; Erich Beck. Schenectady. N. Y.
nled Mar. 21, 1906. The controller handle has a delenl iipcrated by
Tliis detent permits only
a button projecting through the knob.
step by step movemenls of the controller arm to start the motors,
but may be moved through its entire range to open the circuits.
Apo. filed Julv
845.682. CAR MOTOR; Benson BidwcM. Chicago. III.
1906.
The armature of the motor has a hollow shaft through
5.
845.629.

Aug.
to

umm
845,05 1

— Electric

VACUUM

=^'

MEANS

Resistance Apparatus.

perforated to receive the plugs of the various needle circuits.
SOCKETS
845.476. SWITCH
FOR ELECTRIC
is

LAMP

MECHAMS.M

AND THE

LIKE; James I*. Nt-ilson, liridgtpurt, Conn. -Vpp. filed
'1 he
1906.
cam or block is mounted on the* spindle of the
iul/
ey so as to have a lobt motion relation therewith, but a pair of
resilient wires connect the two so that the block is spring held at its
middle position.
25,

845,496.

INSULATED RAIL

845.407-

INSULATED KAIL JOINT:

JOINT; George W. Whiteman, Philadelphia, Pa.
form of rail joint having
App. filed Sept. 14, 1905.
ipccially constructed fish plates with inclined channels or cavities
on Iheir inner faces which co-operate with weighted blocks to tightly
clamp the r.itU and at the same time permit longitudinal adjustment.
Pa.

phia.

App.

filed

A

Apr.

11,

Whiteman,

Philadel-

Relates to modifications of the

ATTACHMENT FOR TELEGRAPH

\L

8-1

George W.

1906.

inody .ind Walter K. Pulsifcr, Fitchburg,
•,''.
In order to ^how when a tele*
patentee has an automalieally
long as the message is being
ttinclinn of an indicator, and
I

an

nirtc
'

,

lial

and

i><r

the message.

r(.ad;iiK

nopcr, Cincinnati, and Charles W.
Details of conOct, 11. 1903.
a controlirr of the type in wliich separate high polcnlow i>olrntial third raiU arc used for Kitting Ihc voltages

045,5 jB
Johi
iirrucM'm ot

I

ER; William

M. O.

App.

(

filed

M; Willinm W. Dean. Chicago,

«4

tn

n

t'*lr
'

phone

line having
ircutts therefor.

W.
A form of

l.KT;

«45.5j^.

Gintcrl

I'ff'.

A
i*

<l>

..

App.

plurality

Gondrldjic,

connrctiun

thrrndeil hiMltinK is
adnptrd lo hind the

pipe,

It

fl4

111.

a

f'.ilheit

W.

GoditridtfC.

A form

of cut ntii phig
Micr tubular Irriuinals in
the

84s. Ml

pari.

WnMo

App. filed
Gordon, Windsor, Vt.
blocks of porcelain tire fnstmrd
and clamp on (he wire by grooves
York, N. v..

i

I

I't.

It.

1905. A
pole*
polc'

ttirrnlicr*.
rr.'Mint'
I

li

r|

nitih

upriH fl»id
lltrrrnL

I-; George Kapp. (irrcn.
App.
wich. Conn., iind OnsUvuk A. AUi*et, I'wrt Chester, N. Y,

Us. ^,,

i

(lir

is

— Operating

Handle.

impelled into the interior of the motor for cooling pur-

poses,
P.

Itirr*.-.

App.
has a
is

F4)R electric railways; Charles
and Adnnlrnm J. WiUt.n. Wrstfield, N. J.
Thr Irollcy is Milioiuil and each section
The power current
cnnnrctinn lhron^h
relay miignet.

SH;NAL1NG system

845,681.

(iird

N..rfolk. \ii..

May

fceilrr

thus

s.

lO"-'-

ii

iilili/ed

for

the

opernlion of

ATTAtllMENT PLUG;

jilnck

HiKual appiirnlus.

Klein. New York. N. Y.
( hnrles J.
Drinils of conslruclion of nn atlachmrnt
Apr. jt. 190(1.
plu(I having pnrcrlntn and «Iieel meliil parts aHscnililed together by
liiniled number of machine screws.
ft
I'|;RII-IER: Cl»rlrs Timmrrmnn. New York.
845.7^1 I'KKI)
A Inni* or rrcrpincic through
App. filed .Mar. 31. lond.
N. V.
whirh the wairr is piis«»d lias pliilrs by whic'i the (Uiiil is compelled
Ihrse pliilct arc oppositely elrclrificd so
to traverse n zig/ng path.
as to pass n rurrrnl through the water.
H45.7V- CIIHTAIN MOISTING APPARAII'S; Ihrodorr KsUilMon, New
Conlrollini^ sy»leni for the
Aiip, (dcd Apr. j^\. r»)o(..
York. N. V.
motors of a curlnin. flrrangrd wilh suiluble slop niotion«t in Ihc man.
ner of an elevator circuit.

845.7iii.

App

,•

r.
d

845,679

which

filnl

WATER
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a glass beaker

Everyone admits
In the

we

liberate

lamps and gas

candles,

jets,

Measurements of

inefficient.

first

light,

and

to give out light,

is

this

kind have

immersing the lamp

full

of water, measuring the heat absorbed

by

beaker by ink or other opaque solution and repeating the experiment.
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563
564
564
564
565
565
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was assumed

that,

the

in

experiment, the

first

so as to escape into the surrounding air, and not contribute to
the heating of the water, while
in

the second

experiment,

all

mersed lamp would be absorbed

little
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559
560
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luminous rays would penetrate the transparent glass and water,
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difficult

amylacetate lamp under standard con-

very low, and

is

flames of

few
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is
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is
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the
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then to do

we have

All

terminals.

its

This ratio

seconds.

power emitted by an incan-

total

be measured with great prevision by a watt-

number of watts
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in particular, as well

The matter seems very

general.

in
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i6,

experiment

will

difference between the

was likewise assumed

in

that there

two amounts of

method, because

in

that,

from the im-

radiation

heating the liquid.

find

the luminous efficiency generally

less,

this

this

tries

it

of the

Anyone

surprisingly

is

heat.

Neverthe-

comes out too high by

each experiment a considerable amount

of dark or invisible radiation escapes from the vessel unper-

ceived and unaccounted for.

The Physikalische

Zcitschrift has recently published a paper

Mr. .Von Johannes Russner, on an improvement

method of measuring

the luminous efficiency

by

above

of incandescent

lamps, an abstract of which appears in the Digest.

ment

in the

The improve-

consists essentially in using, instead of water, a transparent

solution of

ferro-ammonium sulphate

in the first

experiment, for

the reason that a solution of this double salt strongly absorbs

dark radiation or uhra-red radiation.

ment he

make

coats

the

incandescent lamp

In

with

the second experitin-foil,

so

as

to-

the luminous rays effective in heating the liquid, and also

so as to avoid changing from a transparent to an opaciuc liquid.
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The

the tests reported in the paper are given

results of

for

lamps with filaments of carbon, tantalum, osmium and osram.

With

lamp taking 57.5 watts or burning

a ig-hefner carbon

at

a specific consumption of 3 watts per horizontal hefner, the

was

Ituninous power

lamp glowing

came out 2.2 per

With an osram lamp

at a
effi-

came out 2.46 per

cent.

Many

the Reichsanstalt.

slight modifications of

in

procedure have

been introduced by various experimenters, but the broad ques-

which must be answered are these

tions

advisable

it

and

to use integrating mirrors;

lamps rather than

to rotate the

First, is

:

second, does the lamp rotation method

give results sufficiently

good for commercial use?

With an osmium

consumption of 1.35 watt per hefner. the luminous

luminous efficiency was 2.3 per

ciency

cent.

II.

which several forms have been employed, notably one used

Uppenborn does not put the matter baldly

Prof.

a specific consumption of 1.52 watt per hefner, the

at

specific

tantalum

a

consumption of 1.31 watt per hefner,

at a specific

the luminous efficiency

efficiency a little

With

one per cent (0.58 per cent).

o\'er half of

lamp

luminous

yi watt, or the

XLIX, No.

\'oi

these inquiries, and

own

our

is

it

we

fault if

fail to

make use

into details of his work, the results

Without going

of them.

cent.

in this shape,

but he has directed his energies to providing the data for just

obtained with rotating lamps of various kinds worked at various

would seem

It

this

method, even as improved
In the

article.

made

place allowance should be

in the

sure to be absorbed by

is

experiment, and in the second
for the thermal capacity of the

It is also possible for

cover on the lamp.

tin-foil

light

first

attach to

manner described

in the

some

first place,

the glass and water in the

may

error

likely that considerable

an error

to

creep into the results by loss of heat during the stirring process.

These errors would probably tend

come out too

ciencies

By

low.

make

to

the luminous

effi-

repeating the experiments in

a variety of different ways, they should be capable of leading
to reliable results.

generally believed, however, that under

It is

normal conditions of lighting the luminous

an

of

efficiency

about 5 per cent, and that of a
tungsten lamp about 8 per cent. The statement of luminous
or tantalum lamp

osmium

efficiency

is,

tion of the

ing at a dull red, or with

large specific

when burn-

consumption, any incan-

much lower luminous

descent lamp has a

consump-

specific

given at the same time, because

is

efficiency than

when
Ang-

burning at a dazzling white, or at a high temperature.

strom's equivalent of a purely luminous hefner-meter, or the

power required

normal square centimeter of sur-

to illumine a

face with the horizontal intensity of one hefner at a distance

of a meter,

is 8.1

ergs per second.

The corresponding power

for

the average of the lamps tested in the above mentioned paper

was

method

real precision the rotation

under rotation

fast

enough

is

condemned

to be

The deformation

pared with any of the others.

com-

as

of the filament

to eliminate flicker is sufficient to

change the distribution from normal quite far enough to introduce errors large compared with the experimental errors

experienced in photometry knows, to his cost.
closely similar

in

These are none too small, as everyone

photometric balance.

lamps and using

a standard

lamp

In comparing

and

in rotation

of similar type, of course more coherent results can be obtained.

A

method, however, for commercial photometry should be free

from

sort of uncertainty.

this

It is

many

another one of the

cases in which consistency in results

is

no assurance of pre-

is

however, meaningless unless the

lamp

speeds of rotation are quite sufficient to show that in point of

2.57 ergs per second, but with a color of light

much

brighter

That speed of rotation makes

cision.

made

while fair comparisons can be
the

same person unless

suppress the

flicker,

that speed

there

little

is

when not working

especially

comparable

There

results.

numerous chances

a very noticeable difference

from some lamps

in the results obtained

in

is

same speed and by

high enough to completely

certainly that

conjunction,

two observers,
will

get

are, besides, in the rotation

one to incline to the opinion

that,

observance of a fixed routine,

is

More

Uppcnborn

leads

scientific precision aside, the

method unless applied with great

ictation

may

for errors in voltage which, while they

the magnitude of the errors found by

this,

really

methods

be obviated, detract from the simplicity of the operations.

than

and

a familiar fact,

is

at the

discretion and close

hardly satisfactory lor com-

than that of the hefner flame.
mercial measurements.

Measurement of Horizontal Canui.e Power.
The important paper by Uppcnbom, which we
Digest,

the

is

most comprehensive recent discussion of glow
Directed particularly to the determination of

lamp photometry.

mean

horizont.il intensity,

it

touches immediately the present line

of commercial measurements.
zontal cancJIc-powcr

precision

is

said

way

the

mean

hori-

a relatively easy thing to measure, and the

by simple means

Yet, as Prof.

factory.

to be

attainable

In a gcn^iral

Uppcnborn

certainly

is

very satis-

plainly shows, there

tried, the direct

ous angles lacks nothing

in

precision, but

Of

nnich

the

various

measurement

at vari-

regarding a choice of methods.

schemcn which have been

is

is

on account of

its

slowness quite out of the running for cvcry<lay commercial use,

and must be
which

it

may

laid

aside at once save

serve as a sort of court

work,

for laboratory
iti

last resort.

in

This done

there remain three types of measurement which have claims for

These arc the intrgrnting methods with

consideration.

mirrors, of which that

is

in this

common

fixed

best

the

country; the lamp rotatinK method, which

known
one

in

worked up by Matthews

must be said

It

abstract in the

is

the

use here, and the rotating mirror method, of

by giving results
this

in

its

favor, houcvcr, that

in rotation

it

generally errs

too small rather than too large.

If

be borne in mind and the lamps compared have filaments
similar degree by rotational distortion part of the

affected in

error can be eliminated.

no means

negligible.

The

residual errors, however, arc by

Perhaps they might be tolerated under

the conditions of commercial sampling with no particular harm,

were
which

it

not for the fact that the

will

soon be dominant

in

new

metallic filament lamps

incandescent lighting, furnish a

cogent reason for laying aside the rotation method once for

all;

for thus far all the lamps of this class have filaments so soft

when

working temperature

at their

rotated .ind must be burned tip

from

collap.sing

wliu-li

can

srmc

risk.

lie

its

own

.ill

the ordinary

londllioiis.

weight.

in .iiiy position,

A new problem

from which
damcnlal

from

liurnod

in

that they cannot

downward

safely be

to keep the filament

Even

the tantalinn lamp,

cannot he rotated without

photometry

is,

therefore, arising

methods are excluded by

The incandcscrnt lamp

the fiin-

inusl be tested pho-

tometrically while fixed vertically with the socket upwards.

meet

this

To

requirement without rcsort'iig lo the laborious point
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require considerable rearrangement of the

Some

usual apparatus.

of the integrating mirror methods, all

was

ties

2,545, or

We

tical

report

trips

per head

mean

now by

spherical rating, which can

photometer be very

easily

and a good degree of

sistency

and with

The sooner
go

will

it

The mean

precision.

rating has never been a satisfactory one

than ever before.

the aid of the sphere

determined with a high degree of con-

and

finally

is

it

horizontal

of the methods of obtaining

We

it.

change

to a

more

more numerous

4.3 times

and

number of passengers

diminution

distinct

actually,

3 times

carried.

safety of

the

in

in ten years,

more numerous

The reason

the

same decade, the

total

Never before has the

Situation.

United States railroad mileage

The general pros-

lamp supply.

ton-mileage of freight has in-

total

work demanded from every mile

so that the

The number

of railroad has on

the average increased about 60 per cent, and the

perity of the country, together with the results of aggressive

from every locomotive and car about 40 per

new

system

many
demand

business campaigns being carried on by

companies, has pushed the

central station

descent lamps up to a point where

lamp

the central station companies and

a source of dismay to
users,

and the

spec-

one of the largest centra! station companies

in the

coun-

ing dangerously near complete exhaustion of

lamp business the country over.

oflf

comparatively

difficulty in getting

little

having much trouble.

home

its

from the common voltages.

circuits at a voltage

lamps when others are
will serve to bring

any of the smaller companies the desirability of chang-

to

The "decreasing

ing to an odd voltage.

the incandescent lamp output does not

manufacturers much at present.
plicated

the

situation

new

that the

rate of increase" in

seem

Another thing which has comis

lamp requires

at

high-efficiency carbon filament

getting ready

to

to be troubling

from the manufacturer's standpoint

more factory room

present

urally

the

is

Such a company has

The present shortage

produce a given output, and

to

States

half as hard again as

railroad

if

management

uncongested conditions,

old-

fashioned lamps.

demands

The

track.

so prominent a

takes

to reduce the

danger of

share, has

tended materially

between trains on the same

collisions

use of electric locomotives should certainly have

the effect of reducing, rather than increasing, the danger of
accidents,

if

the schedule speed

not increased; because not

is

only does the uniform driving and constancy of torque at the
driving shafts promote the longevity of the track, but the fact
that

power can be shut

of?

by the power house,

at the

of Electricity on the Freituency of

A

propulsion.

dents

remarkable

connected with railroad acci-

fact

that only about 5 per cent of the casualties to pas-

is

The

sengers are recorded as deaths.

A

cent.

similar, although not the

to

persons

other

are

injuries average 95 per

same percentage of

That

is

New York

by two electric locomotives on the
near the Bronx,

in

Central Railroad,

which the cars were derailed, overturned and

dragged, with considerable loss of

life

and injury among the

passengers, raises the question as to what bearing electricity as
a

motive power may have upon the safety of passenger railroad

traffic.

ing,

The frequency

and

attracts

considered,

or

accidents

in the

of

United States

Providence.

is

attention,

was

home

According
the

to

annum; while

the total

is

we

see that the

very apt to get

killed.

way
This

is

of

the

Interstate

trips in

1895

head of United States popu-

number of passenger

casual-

is

perhaps due to the

rough reminder that a locomotive gives as an advertising agent
to a

man, that

if

he

is

going to be on the track

With

safer to be on board the train.

locomotives on steam roads,

it

is

much

the introduction of electric

we must

expect a certain number

mode

Any

such change must produce a certain amount of disturbance

statistics

in-

of the transgressor

abroad,

number of passenger

507.400,000, or 7.2 trips per

lation per

He

hard.

this

num-

nearly as large as of the

particularly

after a long railroad journey

the

From

jured.

very

of casualties due to the change in the

a direct manifestation and interposition

Commerce Commission,

to 42 per cent, so that the recorded
is

by-

to
is

increas-

where an exaggerated idea occasionally prevails that the safe
arrival of a passenger to his

amounts

many

the acci-

is

of serious railroad accidents

considerable

different and

fatality,

to say, there are

When, however,

killed.

is

ber of "other persons" killed

recent unhappy accident to a train of four cars driven

order

of the train despatcher, also contributes to the safety of electric

dents

Railroad Accidents.
The

men

increasing use of the automatic block system, in which

The

electricity

standers, crossers and trespassers, the ratio of fatality

The Effect

New

at

and methods.

injured for each one that

turning out the

of

lines

aloud for a change of

call

with

business

other parts of the United

in

evidently unequal to the

is

now made upon them, which

attends accidents to employees.

the

was ten years ago.

comparable with that of the terminal

is

The whole

York, the present railroad personnel, trained under the former

manufacture these high-efficiency lamps nat-

interferes

it

work demanded

cent.

lamps and be-

Fortunate and wise

company which operates

central station

worked

is

Moreover,

supply of other

its

simply an indication of the general condition of the

is

little

restric-

The

try being entirely out of a certain standard size of

a

incan-

for

conditions.

new

vented a rapid adjustment to the

sizes

progressive

lamp manufacturing industry has pre-

tion of the independent

tacle of

it is

in-

of locomotives and of cars also increased about 40 per cent,

such

electric lighting industry witnessed

a scarcity in the incandescent

is

In

creased 20 per cent, while the total passenger mileage increased

creased about 100 per cent, during the same time.

The Incandescent Lamp

for

railroad traveling

mainly because the railroads have become more congested.

about 75 per cent, and the

scientific basis.

This means that pas-

trips.

senger accidents in the United States have become,

this

think the results obtained

or about 8.3

passenger casualties for the

total

one casualty per 67,000

year, or

relatively, to the

by Prof. Uppenborn are a good argument for hastening the

738,800,000 passenger trips,

and 10,994

;

signifies less to-day

contentions about the relative badness

all

showed

dropped the

better,

approximately one casualty per 200,000 trips

In 1905, a decade later, the corresponding statis-

in that year.

hope, however, that the result will be the general use of the

of which give fair precision, can be adapted to the work.
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a

highly organized system, but

sion

is

sure

to

technical reasons

of persoimcl that

in

of operation.

in

the long run. electric propul-

prove safer than steam propulsion, both

for

and from the higher and more modern order
it

will introduce into the railroad ficUI.

One

cannot imagine an electric railway system so utterly incompetent with respect to

York

management

section of the Erie Railroad.

as,

for example, the

New
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Public Utilities in
The new Page-Merritt
Governor Hughes

New York

Legislature abolishes the

Gas and Electricity ComGas Meters and the Rapid Transit
Commission, and confers all their powers upon two public
service commissions.
It creates two public ser\ice districts,
with a commission composed of five members for each district,

existing Railroad Commission, the

mission, the Inspector of

appointed by the Governor.
The first district comprises the Counties of New York, Kings,
Queens and Richmond and the second district includes all the

Each commissioner

other counties of the State.

to receive

is

and each commission is to appoint a counsel at $10,000
and a secretary at $6,000. The salaries and expenses of the
commission of the first district are provided for in the same
manner as the expenses of the present Rapid Transit Commission, and the salaries and expenses of the commission of the
second district are made a charge upon the State.' The term
of office of one commissioner in each district is fixed to expire
on February i, 1909, and the term of office of one commissioner

$10,000,

Successors are

each district expires annually thereafter.

in

to be appointed for a full

The

jurisdiction of the

tends to

railroads,

all

term of five years.
commission in the

street

district

and common

railroads

ex-

carriers

operating exclusively within that district; to street railroads
any portion of which is within the district, except as to construc-

and

and transportation outside the district;
local facilities and transportation of
railroads within the district
to the manufacture, sale and distribution of gas and electricity within the district, and in addition the commission is vested with all powers heretofore conferred upon the Board of Rapid Transit.
All jurisdiction not given to the commission of the first district is vested in the commission of the second district, including
the regulation and control of all transportation on all roads
other than street railroads from one district to another.
To the commission is given power to subpcena witnesses and
administer oaths. No person is excused from testifying before
the commission, but having testified is immune from prosecution for any penalty or forfeiture concerning any act as to
which he testifies, but this immunity does not extend to any
tion

local facilities

construction and

the

to

annual tax charge.

It is also

forbidden to authorize capitaliza-

upon the merger of two public service corporations, beyond
the amount of the capital stock of the two so merged, or to
capitalize any contract for consolidation or lease.
tion,

Harriman on Electric Traction.
Mr. E. H. Harriman, the railroad consolidator, who has been
on the defensive since his recent investigation by the Interstfite
Commerce Commission, has given a most interesting interview
to the New York Times, discussing the railway situation and
pointing out many of the economic and technical problems with
which managers of the great systems are confronted. He expressed the belief that a 6-ft. gauge would have been of great
help in helping the road handle modern traffic, and admitted
that there was a limit in length of the firebox beyond which it
impossible to

is

"So there you
first

ii.

but is forbidden to authorize the capitalization of franchises,
except to the extent that the corporation has actually paid for
such franchises to the State or municipality, not including an

State.

introduced under the auspices of

bill

the

in

New York

XLIX, No.

Vol.

fire

an engine.

are.

we

If

we indrawn disso doing we

increase our car capacity

crease the unproductive dead weight that

is

to be

proportionately to the increase of the load, and in

making demands upon tractive power that has already
reached the limit of its development under present conditions.
The obvious relief then would be by widening the gauge to
are

6

and

ft.,

I

am

not sure that the railroads will not come to

that in the end.

;

corporation.

The

prescribes

bill

including

railroads,

the

duties of

companies,
companies, car

transportation

express

railroads,

street

companies, sleeping car companies, freight companies,
line

freight

companies, and pipe line companies, and of gas and electric

companies

;

and gives

to

the commissions power to regulate

the operations of such companies.

It

provides

for

adequate

sidetrack and switch connections and equitable distribution of
cars,

and requires the

filing

with the commission and publica-

tion of all tariffs, schedules, joint tariff rates

of

all

agreements between

contracts or

prohibits

all

and

verified copies

common

carriers.

unjust discriminalion by whatever device,

all

It

un-

false billing by carrier or

by slupper
and all discriminalion or preferential treatment in any respect
whatever. Free passes arc prohibited save in certain excepted
reasonable preferences,

all

cases.

the couiitiy after the civil

'"If

that

some

a 5-ft. gauge,

we would

phase of the existing conditions.

without
If

the

of

a

approval of the commission having jurisdiction.
or street railroad corporation, domestic or

forl»id» n railroad

foreign, to purchase or acquire, lake or hold, any of the capital

slock of any other similar corporation, unless aiilhorized by Ihe

commission, and a similar provision
tric corporations.

If

is

made

as to gas and elec-

further forbid* the transfer to any stock

corporation except as collalcral sccurify only of

more than

10

per cent of the total capital stock of any railroad, street railroad, gas or electric corporation, bnf this dors not prevent the

holding of stock heretofore lawfully acquired.
The commission is also authorized to approve or disapprove
the issue of stocks and bonds of a public service corporation.

have to use up

fuel

to

much as there are in the matter of car capacity or of
motive power, particularly when you consider the distribution
of the coal producing regior.s with respect to the major avenues
of

traffic.

"The great saving
parent, quite aside

resulting from the use of electricity is apfrom the matter of increasing the tractive

power and the trainload, but there is this additional consideration, that when you are operating hy electricity you arc not losing
money when you stop your train. That must not be lost sight
of.
The train makes money when it is going somewhere, when
When it stops
it is carrying something that somebody wants.
money and becomes a losing proposition beit ceases to make
goes right on burning up coal without doing any work.
when it stops isn't using up any power, and
Ihe only fuel waste is that incidental to the maintenance of the
it

franchise

We

just as

electric train

the

better shape to-day, for

carry our fuel, and there are certain limitations along this line,

Your

thai

much

dead weight that has to be drawn in moving a given trainload.
"But perhaps it is chimerical to think now of rebuilding the
railroads of the entire country and of replacing the entire railroad equipment. If so, what is the next best thing?
"Obviously electricity. And I believe that the railroads will
have to come to that, not only for the purpose of getting a larger
I'nit of motive power and of distributing it over the trainload,
but on account of the fuel proposition. That brings up another

cause

provides

further

be in

greater tractive power per engine, and could increase the

public

bill

gauge

capacity of our cars without disproportionately increasing the

service corporation shall not be assigned, transferred or leased

The

the 0-ft.

increase the height and breadth of our locomotives

we could
to get

war had adopted

of the railroads in the South then employed, or even

system.

"Now
first

thai

1

have gone into
the

railroads

in

tlicsc

iliinns

hnndling

in

the

lUi.iil

In

increased

slunv you,

of

vnliuiie

under present conditions, or anything .-Lpproxiuiating
them, must do it at an ever increasing ratio of expense that
will lend some day lo become prohibitive if present rales arc
to be maintained or fair returns realized for their shareholders,
and, second, that the only relief which can he obtained through
economies of physical operation must come Ihrough the outlay
traffic

of en'>rinoiis aiuouiils of tnoney such as wniihl be invnlved

general eirclrificalinn or a change in gauge."

in a

:
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Shearing of Spikes by Steam and
Locomotives.
On

:;

:

Electric

account of the serious accident which befell an electrically
Woodlawn Bridge on the New-

539

locomotive imposes slightly greater unbalanced stresses than the
steam locomotive on the three-degree curve properly maintained,
with super-elevation of 4^2 in., but that the shearing force on
spikes, one on the outside of the outer rail in each tie, with tie
far within the limits of safety for speeds in excess

plates, is

"equilibrium speed" of about 461/2 m.p.h. to
4!-'2 in. corresponds.

propelled train on a curve near

of the so-called

York Central Railroad, Februar}^ 16. much discussion has arisen
ccnceming the probable cause for the accident, and the part

which the super-elevation of

contributed by the electric locomotives in the derailment. Some
studies made subsequent to the accident by the engineers of the

General Electric Company, the American Locomotive Company
and the railroad company have indicated, that the electric
locomotive up to 80 miles an hour imposes less maximum strain
on the track than the standard Atlantic type of steam locomotive used

by the

New York

Central Company.

An

abstract of

The Board

Three fundamental forces were considered, as follows: (i)
Component of slipping in the direction of the radius, due to
curvature
(2) component of slipping in the direction of the
ti.ngent of track, due to unequal rail lengths inside and outside

San Francisco.

in

San Francisco,

of Supervisors of

new

for the

fiscal year.

per 1,000 cu.

as the

ft.

were

electricity

The gas rate was fixed at 85 cents
maximum, and the remainder of the
change

also readopted with a single

This provides that where

electricity

measurement the minimum charge

The new schedule

of $1.50.

after an inves-

by gas and

tigation, has fixed the rates for lighting

existing light rates

given below

this analysis is

Lighting Rates

is

being sold by meter

is

month instead
Gas per 1,000 cu. ft..

shall be $1 a

as follows

:

;

(3) net effect of centrifugal force (super-elevation of outer rail

The calculations based on the conditions existing at the time
of the above-mentioned accident are recorded in the accompanying table, which shows the comparative shear on spikes at leading truck wheel and at driver wheels for a New York Central
electric locomotive and for a Central Atlantic type steam locoFriction

Rail

Shear on
Spikes by

Per
Hour.

Truck

ing Driver.
2nd Driver
Against Rail.

Driver.

WTieel.

Between

Thrust Lead-

Rai!

Thrust
Leading

Leading,

Shear on

Rail and Tie Spikes by
Plate Lead- L^ading
ing Driver,
Driver.

ELECTRIC LOCOMOTIVE
40

2410

50

80

^570
2780
3020
3300

40

46.^0

50
60

4740
4890

70

4ii40

80

4770

60
70

3860
41£0
4480
7460
IIOOO

4740
7400
10470
14130
18360

4180
4360
4650
5000
5360

STEAU LOCOMOTIVE (.\TLAXTIc)

;

6120
74SO
11230
15390
21160

6260
6220

arc lamps

\'.ouId

reduce the actual cost of producing the gas to $1,926,963

for 1906, or about 91 cents per 1,000 cu.

.=5820

now

using

May

31 next,

The company

ft.

is

almost entirely for the manufacture of gas. but
little or no saving will be effected thereby.
We are now paying
55 cents a barrel for oil. but after the contract has expired, on

9130
13000

oil

:

628a
6720
8170
9420
I1250

5460
7570
13020

560

;

burning from sunrise to sunset, $3 a week
electric arc lamps burning from sunset to sunrise, $2.25 a week.
During the investigation John A. Britton, president of the
San Francisco Gas & Electric Company, testified that the ordinary expenses for the maintenance of the gas plant during 1906
were $87,163.57, and of the electric plant $157,950.80. The extraordinary expenses caused by the destruction in part of the
two plants were respectively $276,018.10 and $570,325.99. Ccntmuing, Mr. Britton said
"Eliminating the extraordinary expenses from the cost items
tric

.'"40

650
2710
5320

which

of

cost

9p20

motive on a three-degree curve having a super-elevation of 4.5
in.
It will be noted that the pressure of the steam locomotive
against the rail is greater than that of the electric locomotive
at all corresponding speeds. The resultant shear on the spikes,
however, allowing for the friction of the rail on the tie plates,
steam locomotive than with the electric up to
about 80 m.p.h., where the shear on the spikes due to the outer
less with the

we

will

probably have to pay 90 cents per barrel,

will increase the cost of gas

per 1,000 cu.

Figures underlined represent maximum shear by either leading truck
wheel or driver, under worst conditions.

is

;

;

considered).

Miles

85 cents street gas lamps, single, 8 7/10 cents per night street
cluster lamps, 15 cents per night; electricity per i.ooo kw-hour,
9 cents electric arc lamps burning 24 hours, $5 a week elec-

during the next

ft.

electricit}'.

Even

at

from

fiscal

the

12 cents to 15 cents

year, and also raise the

increased

price

of

oil

its

use would be cheaper than coal, which has also increased in
price.
The cost of gas in the holder is 39 cents per i.oco cu. ft.,

or 8 cents more than last year, due to excessive leakage from
broken mains. The cost of repairs to the gas and electric plants
was $698,571.95, of which 8283,000 was expended on the gas
plant.
I estimate that we will sell 2,500,000,000 cu. ft. of gas

kw

and 50,000.000
the

of electricity during the coming year.

existing ordinance fixes a

electricity,

we

maximum

collected an average of only

While

rate of 9 cents

4^

cents per

for

kw-

The loss to the plant was $4,273,000. of which $1,815,813
represented the loss of 36,663 meters, 955 lamp posts, 1.053 1^"terns, two holders at Fifth and Howard Streets, damage to the
l-.our.

front driver

The

is

practically the

same

for both.

difference between the pressure against the rail and the

shear on the spikes

is

affected so far as the drivers are con-

cerned by the height of the center of

gravit>'.

which, under the

influence of centrifugal force, increases the vertical pressure on

the outer

rail.

The

greater effect of the higher center of gravity

the steam locomotive disappears, however, at the higher
speeds by reason of the increasing preponderance of the hori-

North Beach plant and the gas mains and $2,457,187 the loss of
the electric plant, including the seven stations, poles, overhead
and underground wire systems destroyed."

01

New

England Electric Lighting Engineers.

zontal force due to centrifugal action.

At about 90 m.p.h. the
steam locomotive would not only be

shear on the spikes for the
i:i
excess of that of the electric locomotive, but at this speed
the steam locomotive would be in danger of overturning.
It will be observed that for a speed of 60 m.p.h. the maximum
shear on the outer spikes of the outside rail under the most

annual meeting of the Association of Electric LightNew England will be held at the New American House, Boston, on Wednesday. March 20. at i o'clock p.m.
The following papers or topics will be read and discussed
".\utomobiles and Central Station Practice." by D. F. Burritt.

unfavorable condition

of Sprinsfield

compared with 4.890

s is

for the electric locomotive 5,820

lb.,

as

steam locomotive. The ultimate
shearing resistance of the standard spikes used on the curve in
question ranges from 14,440 lb. to 17,060 lb. Assimiing a factor
of safety of 4. the permissible shear per spike is from 3,810 lb,
to 4,265.
Considering that the force is resisted by two adjacent
spikes, the actual factor of safety would
e approximately (1.
It would appear from the above calculations thai the electric.
lb.

for the

1

The

fifth

ing Engineers of

:

"High-Efficiency Units," by Mr. Doane, of the

Bryan-Marsh Co.: "Employers'

Liability. Its Benefits

and Costs."

by Mr. Linscott, of the Employers' Liability .\ssurance CorLtd.; "Moore Tube System of Lighting," by Prof.
H. E. Clifford, Massachusetts Institute of Technologj- "Opinions and .Attitude of Presidents of Electric Lighting Companies
Toward Their New Business Departments"; "Solicitors' Work
and Comments," opinions of managers.
poration.

;

ELECTRICAL WORLD.

540

Electrical

Show

at the

was a catchy advertising

University of Illinois.

reversed

An

enterprising piece of

work worthy

that the technically trained

emergency, and that he

is

is

The entire electrical
the show for two days.

Office Illumination.
The

the instructors in the department.

general subject of the meeting of the Illuminating Engi-

New

Every

year by students in connection with thesis work.
interurban test car of the University was shown on an
adjoining track, this being one of the most complete cars now
in e-xistence for obtaining electric railway test data.
One room
was devoted to the display of the different new electric illumi-

iron columns.

tantalum, Nernst and

There was some excellent simple homemade apparatus for showing the principles of induction and
the rotating field and in another place short lectures on fundamental principles with Thordarson apparatus were given.
Another room was devoted to the demonstration of high-fre-

qucncy phenomena.

A

.'i|i..,i,

I

dpmnn>lralii^n if the melhruls of rcsus-

was (jiven frequently.
It mint not be thought from the forrRoinK, however, that all
the things shown were not of a popular character. The stiidentt
dcmon.^trated fully Ihclr ability to get up popular "Munts" and
present them in a luipiilar w:iy. One of t''c«c was tlie charged
tub of water, with apples in it for those who would p ck thrin
out.
Another was the iron cater, who swallowed promptly all
the nails thrown at hin face.
At several telephone cxchaui<c
l>oards around the building people were given a chance to learn
citation after electric shock

how

it

feels to he a telephone operator.

The "bucking

h/foncho"

lighting of the office building of

The lamps

afford an illumination of 1.47 candles

Although the

per square foot of floor space.

Cooper Hewitt lamps.

1..

The

Gas Company, of Baltimore, was discussed in
a paiier by Mr. Charles M. Cohn.
Mr. Clark showed that in the Irving Place branch of the
Con.solidated Gas Company there are used si.x groups of four
gas arcs, each consisting of four mantle burners, hung from

The

III. mi.

of the Consolidated

offices

York.

being used in Brooklyn.

last

filament,

on March 8. was "The
Mr. W. J. Clark read a

Mr. Edward A. Norman reported
the results of tests showing the relative values of different
methods of office illumination, and a paper by Mr. S. B. Burroughs explained the merits of several kinds of lighting now

Gas Company.

the Consolidated

"Gem" carbon

Spaces."

paper describing the lighting of the

ten minutes each evening demonstrations were given of hightension phenomena with a lo-kw, ioo,ooo-volt transformer built

nants such as

New York

neering Society, held in
Lighting of Large Office

engi-

neering building was given over to
The
paid attendance in that time was over i,6oo and each evening
the "live conductors'' who conducted the show had all they
could do to take care of the crowd. It was entirely a student
enterprise with of course the advice and co-operation of Prof.

Morgan Brooks and

motor which frequently

a

rotation w'ithout a reverse switch, which puzzled

its

equal to almost any

not necessarily an adept in engineerthe show went to the Robert

The proceeds of
Fulton memorial monument fund.
ing matters only.

man

for

title

II.

even some technical men.
The Electrograph, a paper issued in advance of the show, to
advertise it, was very cleverly edited. Only a few of the chief
features of the show have been mentioned.
It is expected to
hold another next vear.

of favorable mention

has been carried out by the electrical engineering students of
the University of Illinois at Urbana. This was the Electrical
Engineering Electrical Show, held the evenings of March i and
The combination of instructive exhibits of things of scientific
2.
interest with things to catch the popular fancy and the means
used to advertise the show proved the assertion we have often

made

XLIX, Xo.

\"oL.

walls are poor reflectors, the illumination

ffice

all

.64 candles per square foot.

white, so that the effect

'.Si,

Hi-I

I

than
be

and side

admit
desk lamps. At the Forty-second Street
there are thirty-one gas arcs in use, the illumination being

of the discarding of
(

ceilings

i.l

.

al

is

The

even

ceilings

nicire

and side walls are

pleasing and satisfactory

ll.liMil.,

tin-

Kre.it

'>f

sufficient to

is

Place.

IrviiiK

Tlie

author ciiiu-UuU>

value in everylHidy cmu-erned

if

lh.it

the

It

would

illuininating

eriKineer could be brought into closer touch with the architect,

the luiildir

aiicl

the fixture man,

and

especially

with the dec-

orator.

The paper by Mr.
eiit

Nnrman shownl

llic

results by three differ-

mellnuls of oHice illumination, and compared

cnicicncies of the <lilTercnt

nu-thods

It

the

relative

also presented results

secured by the use of arc lamps of the coucenlrir diffuser type
in a

drauKlituig room.

office

of the

New

The

^'ork

tests

F.dis'Ui

were conducted

al the

Harlem

Ounpaiiy. where cove liKhting

:

March

i6,

ELECTRICAL WORLD

1907.

and Holophane clusters are used, and
Street office, where diffuser arcs are
has a floor area of 1,221

office

cu.

The

ft.

sq.

ft.,

and walls are of

ceiling

company's Duane

at the

The Harlem

installed.

volume is 28.388
cream color, while

and

its

light

The cove contains
Six Holophane clusters of a special type,
two of which were equipped with lOO-watt Gem lamps and four
with standard l6-cp lamps, were installed, not so much with the
the lower walls are in part of dark finish.

280 i6-cp clear lamps.

idea of increasing the illumination as to give direction to the
light.
In order to make a comparison of the cove lighting with
one of the most efficient forms of incandescent lighting known,
two rows of incandescent lamps, 42 in each row, were strung
temporarily along the ceiling, tip downward, equipped with

Holophane concentrating

The

reflectors.

showed the

tests

Cove.

Watts per square foot
Watts per cubic foot
Candle power per square foot
Candle power per cubic foot
Average foot candles per watt
Average Itix per watt

On

7.47

321

Ceiling.
3.41
-147

Clusters.
1.96
.0842

i.i

.71

2.41

104

-0473
.00131
.0141

00042
0045

-0304
.00091
.0098

the basis of these figures, therefore, considering the ceiling

would have an

lighting as 100 per cent., the cove lighting

effi-

ciency of about 32 per cent, and the cluster lighting an efficiency
of about 69 per cent.
While diffused lighting by the cove

method

is

very attractive,

and while undoubtedly it possesses the virtue of not offending
the eye by a high intrinsic brilliancy at any one point, it is
nevertheless

trying to a certain extent, due, possibly, to the

no matter where the eye rests the same uniform illumination prevails. For instance, when one looks up from a book
or paper it is impossible to rest the eye by gazing at any dark
portion of the room, due, possibly, to the inability of the eye
fact that

very deceptive.

to focus properly, as distances are

At the Duane Street

the

office

5.8-amp. carbon arc lamps

illumination

inverted cone alabaster globes, placed

The room has a floor area of 1.519
With a power consumption
cu. ft.
or

foot

.593 watts

per cu.

supplied by

is

with concentric diffusers with

fitted

above the floor.
and contains 20,506

11

sq.

ft.

ft.

watts per square

of 8.01

the average

ft.,

foot-candles

per

watt was .QOiii and the average lux per watt .0119. The illumination intensity varied from 8.6 to 16.2 foot-candles, the

average being

Notwithstanding the

13.5.

and the high illumination, the diffusion
light

is

not

objectionable.

men working under

A

is

personal

low ceiling
very good and the
fairly

among

canvass

the

the lamps confirmed this opinion.

In his paper on the lighting of office spaces Mr. Burroughs

examples of illumination to show that

cited

the

concentric

where the
unit

diffuser

artistic sense is

no desk lighting

lighting

arc

units

is

open offices
and satisfactory
not considered, and that with this
is

very

necessary.

in large,

efficient

In partitioned spaces smaller

should be used and placed

units

can

well

be

with a desk illumination of from two to four footcandles.
In spaces where the lines of the building must be
brought out and a soft general illumination is necessary, the
utilized

for use with lamps which did not absorb too much of the light.
Amber-colored glass was found to have the proper tint, but
the absorption was excessive.
Mr. W. D'A. Ryan called attention to the fact that the
inverse square law cannot be applied in the determination of
the intensity of illumination when reflectors are used on the
lamps.
It is, therefore, not applicable to the measurement of
the lighting of large interiors. By changing the reflectors on any
certain lamp it is possible to change the location of the lamp
vertically through a considerable distance without producing
any perceptible change in the illumination on any chosen
area below the lamp.
He showed by diagram that while the
cove lighting described by Mr. Norman produces an excellent
effect for advertising purposes, for which it was intended, it is
somewhat objectionable from the standpoint of illumination.
Although the concentric diffusers, in connection with arc lainps
are not ornamental, the results from the combinations are entirely satisfactory and their appearance is certainly not objectionable when they are used in drafting rooms.
Mr. J. E. Woodwell stated that the results recorded in Mr.
Norman's paper seemed to show that cove lighting is not de-

When such lighting is properly
In
however, the results are entirely satisfactory.
drafting rooms a high brilliancy is not objectionable, provided

suitable for general illumination.
installed,

the illumination

is

properly diffused.

An

intensity of 10 foot-

perhaps excessive, while a value of 5 foot-candles
is probably more nearly correct.
In drafting rooms it is essentia'
to use a large number of lighting units in order that the illumcandles

is

may be well diffused. The plan suggested in Mr. Cohn's
paper with reference to the use of amber-colored glass is a
ination

most excellent one.
Mr. A. A. Pope explained that in the case of the Harlem
office of the New York Edison Company cove lighting had been
used because the ceiling of the room was fairly well arranged
tor this purpose

when an attempt was first made to select the
Duane Street office of the New York

In the

lighting units.

Edison Company the brilliancy is high at the present time bemany arc lamps were installed initially to insure proper
distribution, and subsequently concentric diffusers were added
cause

to the laiTips, thereby increasing the illumination very greatly.

He expressed the opinion that a large demand will arise for
amber-colored globes, provided satisfactory ones can be obtained.
Dr. A. H. Elliott discussed the process of manufacture of
glass and stated that the amber-colored glass is the cheapest
Manufacturers can
product turned out by the manufacturer.
readily supply any demand for amber-colored glass and they
will

welcome

its

use for lamp globes.

Dr. C. H. Sharp drew attention to the fact that when indirect
lighting is used the ceiling must be more brilliant than the
surface to be illuminated, and therefore the eye

when one

looks toward the ceiling.

fore quite fatiguing to the eye.

It is

is

not rested

Indirect lighting

is

desirable to have

there-

shadows

gas burner.

the room for the purpose of resting the eye.
Mr. E. Y. Porter thought that for office lighting it is preferable to have uniformly distributed illumination and no concentrated light. Such a method can be carried out without increase in the expense. Stores should never be dark, on account
of the gloomy effect darkness produces, but should be brilliantly
illuminated, so that both the customers and the clerks may be
kept in a cheerful mood.

desirable and popular.

of comparing the illumination obtained

incandescent unit

is

the best to use, as the arc and other large

units do not lend themselves to artistic arrangements.

The paper by Mr. Cohn reported

excellent results from the

use of amber-tinted shades sand-blasted inside for the purpose
of overcoming the unpleasant whiteness and glare of the mantle
It has been found that although the amber-tinted
shades absorb from 30 to 35 per cent of the light, they are very

The
marked

discussion

was opened by Mr.

E.

L.

who

Elliott,

re-

rooms an intensity of
Mr. Norman's paper, is too

that for the lighting of drafting

13.5 foot-candles, as discussed in
Moreover, a value for the watts per square

»high.

I

fol-

lowing results

541

feet of 8

seems excessive. The fact that the men working under the
above-mentioned illumination are pleased with the effect cannot
be taken as conclusive proof that the illumination

is

proper.

preferable in drafting rooms to use more localized lighting
and not so much general illumination. In commenting upon
Mr. Cohn's paper, Mr. Elliott stated that attempts had been
made at least ten years ago to obtain a suitably tinted glass
It is

in

Mr.
that

W.

B.

Sanford described some

from tantalum lamps.

tests

made with

the object

from arc lamps with
He showed that with arc lamps

using 4 watts per square foot of illuminated area the illumination was only fairly satisfactory because the light was not prop-

when tantalum lamps equipped with Holophane reflectors were distributed uniformly around the ceiling

erly diffused, while

the illumination was considerably better diffused, while
cnnsuinption was decreased to 1.83 watt per square foot.

Mr.

S. Millar stated that tests recently conducted upon
amber glass showed that the absorption is about 14 per
and not 30 per cent, as h.nd been assumed by the other
P.

certain
cent,

the

speakers.
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XEW YORK
York

ELECTRICAL SOCIETY.-Ur.

will present a

on

"The Influence

entitled

Society

Electrical

writers' Rules

C.

H.

New

Under-

of

A. S. M. £.— The .\merican Society of
be addressed on Thursday evening,
March 21, in Ntw York City by Mr. John Lieb, Jr.. vice-president of the society. The subject will be "Vesuvius and Pompeii,"
illustrated by lantern slides from original photographs taken by
Mr. F. A. Perret, who was in the Vesuviaii Observatory during

Mechanical Engineers

J.

paper on March 27 before the

Electrical Development."

OKLAHOMA CONVEX TIC X.—lhe
Oklahoma

&

Gas Association
and 23.
which it

in

is

Electric

is

the

meeting of a

first

believed the local companies

Mr. Charles W. Ford, of Okla-

will take considerable interest.

homa

This

City, April 22

newly formed body,

Oklahoma

to hold a convention at

is

City, is the secretary.

ARC LIGHTING.— On

Wednesday, March

20,

Mr. Richard

Fleming, of the General Electric Company, will present an illustrated paper on arc lighting before the Electrical Engineering
Society of Columbia University in Room 301 of the Engineering
Building of the University at

8.15-

will

and from photographs taken by Mr. Lieb himto Vesuvius and Pompeii shortly after the
series of lantern slides, showing the state of the

the last eruption,
self

Light, Railway

ii.

MARCH MEETING

CURRENT NEWS AND NOTES.
Woodbury

XLIX, No.

Vol.

All interested are cordially

mvited to attend.

during

visit

a

A

eruption.

mechanical arts in Pompeii has been especially prepared for this
Through the courtesy of Mr. E. Burton Holmes, the
lecture.

well-known "Travelogue" author, a series of original moving
and of a flowing stream of
lava will be shown by Mr. Oscar B. Depue. The meeting will
t;.ke place in the spacious auditorium of the Engineering SoAs this is a
cieties Building at 29 West Thirty-ninth Street.

pictures of Vesuvius in eruption,

members are invited to bring ladies
members who wish to invite friends will

subject of general interest,
to the meeting.

If

address the secretary, invitations will be sent promptly. Persons who are not members of the society and wishing to attend
this meeting, will receive tickets of admission by addressing the
secretary.

WIRELESS ON TRANSPORTS— Orders

have been

re-

ceived at San Francisco from the War Department for the immediate equipment of the transport service with wireless teleg-

raphy apparatus. This will apply to all ships in the service
running between there and the Philippine Islands, and the order
will probably become effective by May i, allowing the transport
going out on May 5 to be equipped.

MUNICIPAL OBLIGATIONS.— There
that the excessive

reason to believe

is

demands of American municipalities for new
good deal to do with the scarcity of available

funds have had a
The Financial Chronicle says that the February aggregate of municipal bond proposals was larger than that of any
capital.

February since 1892, and, in fact, exceeded any monthly output
ever recorded, with two exceptions. The total sales amounted
to $37,740,322, not including $2,893,000 temporary loans, or
$1,191,123 Canadian securities.

It

compares with $28,390,000 put

A PARIS STRIKE.— The

electricians of the Paris lighting

companies went on strike suddenly last Friday, without a word
of warning, and left the city practically m darkness, disabling
rcsta\irants, theatres, hotels, newspapers, stores and industries
of all kinds. The new subway works were flooded by the stoppage of the electric pumps and the Palace of the Elysee. residence of the President of the French Republic, was also left
v.ithout light.
Candles and oil lamps were resorted to hastily.
Concessions were made that enabled the plants to run again
on Sunday. The dispute arose from the claim of the strikers
to be treated on the same basis as the employes of the small'
;

municipal plant operated by the
days, pensions,

A

city,

with an S-bour day. holi-

The companies have been making new con-

the city, affording an opportunity

tracts with

blow.

etc.

special dispatch says

:

case with which a few hundred

"The

public

workmen

sudden

for this

alarmed

is

at the

at the instigation of

Labor were able to throw the population
and the newspapers print editorials demanding
legislation which will prevent workmen engaged in supplying
public necessity from striking. It is pointed out that the electhe Confederation of

out in February, 1906.

into confusion,

NEIV YORK SUBWAYS.—The New York

Rapid Transit

Cfimmission has recently adopted the plan of contract for the
proposed new subways line, which arc already badly needed to
meet the growth of travel. The new routes can be built in sections, and the Interborough Company is permitted to build, the
probability being that

it

will.

The Lexington Avenue

tricians,

now

that they

know

with present conditinns.

committee

still

is

It

their power,
is

a

miles long and will cost $24,385,000. The power plant, rolling
stock and general er|uipmcnt is estimated at about $1,000,000

making a grand totnl of between $7.^,000,000 and $H(J.new undertakings, It is believed that work will

dedication exercises will take
April

i(),

to

i)lace

be followed by a general reception

ercises will take place, with addresses

be pushed actively.
present

postal

The Canadian Governnient has

before

it

7

proiwsilion

a

societies,

of

medals,

presentations

States to such an extent as to render

private social entertainments.

We

Canadian postal authorities
v,

hich

they are interested,

for

the

feci

that

electrical

it

is

a

matter

relationships

iti

be-

tween the two coiuitries arc very dose and it has always been
the aim of the Fvi-Wtkicai. WoKi.n to make them closer and
niorc friendly. No real valid reason can exist, we believe, for
a discrimination against

make them more

American technical journals that will
numerous Canadian readers de-

costly to the

evening.

the

to increase the rate of postage

on periodicals from the United
it necessary for American
publishers to raise their subscription prices to Canadian subIf Canadian friends of the
scribers by from 50 to 100 per cent.
Ei.rcrntcAL Woni.n object to such an increase of prices it will
be well for them to make known their objections at once to the

in the

afternoon what are called "P'ouiulers' Day" ex-

by representatives of the
American Institute of Electrical
l%ngineers, the American Society of Mechanical Engineers and
the American Institute of Mining Engineers. These will be accompanied by greetings from sister societies and institutions,
founder

three

Canada expires on May

i)reliminary

the dedication of

The formal
City.
on the afternoon of Tuesday,

now

next.

the strike

that

ENGINEERING .SOCIETIES BUILDING.— .\
announcement has been made with regard to
the Engineering Societies Building, New York

On Wednesday

OUR CANADIAN SUBSCRIBERS.— The

not rest content

f;ict

holding meetings."

000,000 for the

treaty between the United .States and

may

significant

line will

be 13. 1 miles in length and will cost $30,000,000 for physical
construction.
The Seventh-Eighth Avenue line will be 10.3

per mile,

;•

etc.

Tlie

On

fessional sessions of founder societies.

the
will

American

Institute of

evening

left

is

free

for

Tluirsday there will he proIn the afternoon, before

Mining luiRineers,

Mr

II.

T. Ilildage

present an important paper descriptive of the excavatioir

ami tinmel work now being
Kailroacl.

c.irricd

on by the PeiuKvlvania

In the evening another important

paper or address

be presented before the American Society of Mech.inical
Engineers by Hrig.-Gen. W. Cro/ier, U.S.A., on "The Ordnance

will

l)e|)arlMrcnl as

an EnKinerring Organization."

On

l-'riday after-

noon the Mining luiginecrs will have .inotlier session, followed
All these sessions arc
by an informal smoker in the evening.
open in comtnon to members of the three founder societies.

sirous of keeping themselves informed as to development and

Details

progress on this side of the border.

April

will

16,

for

soon be available of the dedication exercises or>
which el.ilior.itc prep.ir.itious are now being made.

March

ELECTRICAL WORLD

1907.

i6,

SOUTHERX

EXTERPRISES for the year 1906 included
238 electric light and power companies and 280 telephone comGas works numbered

panies.

ordinary

official

outsiders

the

Any one knowing

thar

telegrams

penalty will be ten years' imprisonment.

an

52.

revealing

culprit

543
to

telegram had been revealed to outsiders and failing
same to the proper authorities will be sentenced to
These new regulations have been
years' imprisonment.

official

to report the

ELECTRICITY IX JAPAN.— A

five
list

of Japanese enterprises

formally organized and projected since July, 1905, compiled by
United States Consul-General H. B. Miller, of Yokohama, shows

new

companies building electric railways
and the investment in other electrical
enterprises to $49,711,500, of which $27,375,000 is employed in
developing Japanese water powers.
that

the

amounts

capital

officially notified to

the officials of the Chinese Telegraph

Ad-

ministration throughout the country.

of

to $55,825,000,

AN ABOMINATION.— At

in the Legislature at

the opening of the Motor Show
"I believe indiLord Mayor of London said
vidual enterprise is the thing that will make this country great,
and that it will altogether knock out municipal enterprise. I
firmly believe that municipal enterprise is a curse and an abomination. I don't believe it is good for any State or country that

sign purposes are to be taxed 8 cents per square foot.

even tramcars should be run by municipal enterprise. I believe
as time goes on the motor industry will produce something
which will make tramcars of the present day scrap iron and stop
I am told there was an electheir operation by municipalities.
I believe this election was gained
tion in London on .Saturday.

TAXING ELECTRIC SIGNS.—A

has been introduced

bill

Albany which provides for an annual tax
of 12 cents a square foot on all signs over 32 ft. square. Certain
signs, such as signs on hotels which give the name of the hotel,
signs composed wholly of electric lights, and certain other busiSurfaces used for
ness signs of modest size are exempted.

on March

not at

7,

all,

the

:

or very slightly, on political

lines.

It

was a protest

of the electors against municipal trading."

NOT FOR COUNCIL BLUFFS.— At
on March
to

own

4,

the City Council turned

Council Bluffs, Iowa,

down

the plan for the city

the city water works and voted to grant a

to the water

company.

The

action

was taken

new

franchise

after a petition,

signed by almost every business man in the city, had been presented to the council asking that the municipal proposition be
killed.

A GER.MAN BULLETIN.— One
in

the field of electric light and

of the handsomest bulletins

power

is

that issued by the

Werke.
It is of standard size with its
American compeers and is issued monthly, in 16-page form, with
free use of colors in the cuts and an artistic arrangemnt of the
Each month
type. The matter is well selected and interesting.
a calendar is given on the last page. The bound volume for
1906 that has reached us recently bound in leather is a welcome
Berlin

Elektricitats

AT SCHENECTADY.—The

March programme
American Institute
of Electrical Engineers, has been issued. On Thursday, March
14, Mr. S. D. Sprong, of the New York Edison Company, is
to give a lecture on the system which lights New York City.
The subject for March 21 is "Arc Lighting" and will consist
A.

E. E.

I.

of lectures before the Schenectady Branch,

of an address by Mr. Richard Fleming, of the General Electric

Company's Lynn works. Mr. C. W. Larson, of the Power &
Mining Department, General Electric Company, will talk on
"Mir.e Locomotives and Mining" on Thursday, March 28. The
stereopticon

which

will

will be largely used to illustrate these lectures,
increase the interest aroused by the attractiveness

of the subjects anil the reputation of the speakers.

addition to the technical library.

INDUSTRIAL EDUCATION.—The
the

AN IDEAL COMMISSIONER.— Last

week

it

was made

meeting of the New York Board of Aldermen
that the Municipal Ownership League forces had suggested
David Mann as a commissioner to aid in the revision of the

known

at the

Building Code.
Mann,
between, according to his

who is a stoneworker, acted as goown admission, when $6,000 was paid

National

Society

Promotion of Industrial Education was organized

in

for

Nowas

vember, 1906, in New York City, when a constitution
adopted and officers were elected, Dr. H. S. Pritchett being

made

president.

Mr. C. P. Richards, of Columbia University,

secretary and has just issued a general appeal for support
and membership. All persons interested in the subject of inis

over to Alderman Clifford for the alleged purpose of influencing
the vote of the Municipal Ownership League Aldermen in favor
of Rufus B. Cowing for Recorder. The appointment was con-

education are eligible to membership, and there are
four classes: honorary, exempt from dues; life members, paysustaining members, who pay annual dues
ing $250 or more
of $25, and members who pay $2 annually. In addition to the

firmed.

president,

LAirS ON LIGHTING.— The Board of Gas & Electric Light
Commissioners of Massachusetts have compiled and issued in
pamphlet form the general laws of the State relating to the
manufacture and sale of gas and electricity by persons and corporations, both private and municipal. This is inclusive of the
special laws with respect to the Boston Consolidated Gas Compan)-.
Over 150 closely printed pages are required for this body
of legislation, due partly to the fact, however, that sections that
have been repealed are given in italics, with the new or substitute clauses in brackets. There is an index of the contents. As
defining the scope and jurisdiction conferred on such a commission the book is one of unusual interest.

TELEGRAPHIC SECRECY.— .\t

a

recent

conference

in

Peking between the Ministers of the Waiwupu and Yuchuanpu
Forcisn Office and Posts and Communications) it was decided
to inflict the penalty of summary decapitation upon any telegraph employe who may in future be found guilty of revealing
For the
the contents of secret official telegrams to outsiders.
(

dustrial

;

vice-president,

secretary

and treasurer, the

officers

comprise a board of 27 managers, nine elected at each annual
meeting. The annual meeting is to be held each November,
and other meetings as decided by the executive committee.

CORNELL UNIl-ERSITY BRANCH

A.

I.

E.

£.— The

reg-

March meeting of the branch was held in Franklin Hall on
Friday. March 8. The secretary presided in the absence of the
chairman. The feature of the evening was an original paper
presented by Mr. J. S. Codman, of Boston, Mass., rates specialist
Mr. Codman's paper was a
of the General Elecl;ric Company.
rlar

masterly analysis of the principles underlying equitable rates.
After the formal part
at the meeting was 70.

The attendance

of the exercises an opportunity was given for the members to
meet Mr. Codman, and a number took advantage of the oppor-

The paper was fully
number of difficult points
At the preceding meeting
executive committee was increased by the addition of Mr.

tunity for further discussion of the topic.

discussed by local members and a
were thus explained and illustrated.
the

R. L. Stone, an undergraduate associate of the Institute,
on the conunittee.

will represent the students' interests

who
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MUNICIPAL OWNERSHIP INQUIRY —Mr. E. A.

jMoffett,

committee on public ownership and operation
of the National Civic Federation, reports that the "Committee
of Twenty-one" has concluded its investigation of American
cities by visiting Cleveland, Detroit and Philadelphia.
Subcommittees and individual members are now at work whipping
into shape for final and decisive consideration the information
obtained here and abroad. The amount of data gathered has
proved much more voluminous than was anticipated and the
committee has been considerably hampered through sickness.
Two members of the "Committee of Four," whose special task
it is to weigh all the gathered facts and report upon the same to
the Committee of Twenty-one, Messrs. Bemis and Parsons,
have been seriously ill. The former has recovered, but as the
latter has not this sub-committee has been reorganized.
It is
expected confidently that the report to the commission will be
ready in April.
secretar>" of the

;

Vol. XLI.X, No.

be run half a block to secure a track ground

Where

if it

is

ii.

necessarj'.

tracks are not near enough for this, plates are placed

in the pole-holders

The company operates

during construction.

four-wire primary distributing system with 2,300 volts between the outer legs and neutral and 4,000 volts between the
a

The neutral is grounded. The grounded neutral
wire of the high-tension system is also the grounded neutral
cf the low-tension system. Tests made on long lines for bad
outer legs.

on the secondary from induction upon breaking a high-

effects

tension circuit have been made, but the effects were practically

The high-tension neutral is connected to ground at every
transformer and lightning arrester. The company did not lose
The lightning
a transformer from lightning for five years.
arresters used were partly Garton-Daniels and partly General
Electric the latter being made over and equipped with larger
iron boxes 25^2 in. deeper and i in. wider than those in which
The manufacturer's box cover
they were originally placed.
nil.

—

was, however, used on the boxes.

JERSEY CORPORATIONS.— Accord'mg
Winton

C. Garrison, chief of the

Bureau of

to

Statistics, 483 in-

dustries, with a capital of $72,4o;.50O, either organized

menced doing business

in

New

State from other locations.

Jersey last year, or

The

and com-

moved

to that

"The principal
and other motor vehicles,

report says

industries represented are automobiles

of

the report

:

companies, capital $2,011,000; artificial building blocks,
twenty-two companies, capital $3,110,000; Portland cement,
three companies, capital $550,000; brick and terra cotta, thirteen
companies, capital $1,085,000; builders' hardware, two companies,
fifteen

capital

$135,000;

chemicals, eight companies, capital $975,000;

and blinds, seven companies, capital $660,000;
steam engines, electric motors and other machinery, thirty-five
doors,

sashes

companies, capital $4432,500; jewelry, thirteen companies, capital $1,040,000; rubber goods, six companies, capital $3,332,000.
and silk and other textile goods, twenty-four companies, capital

Other industries which show large prospective increases are the production of iron and steel, to embark in which
$2,535,000."

new companies, with authorized capital aggregating $3,850.000 were organized, and the manufacture of electrical machinery
five

and appliances of various kinds, to carry on which twelve companii'i. capitalized at $2,625,000, were formed.

ELLCIRICITY FOR CASCADE TUNNEL.— I'hc Grcaf
Northern Railway has completed plans for the substitution of
electricity for steam for the operation of trains through the
Cascade tunnel, one of the longest railroad tunnels in this
country. The electrical power will be obtained about 35 miles
from the tunnel, where large water power can be developed.
By the construction of about two and one-half miles of waterway it will be possible to obtain a head of 140 ft. Under the
direction of President Hill the electric plant will be constructed
in

two

sections, each

one independent of the other, so that

in

case of a failure of a portion of the plant the rest can be used.

The

Northern tunnel through the Cascade Mountains is
ihroM^h .lolid granite in which scarcely a crevice can be
found in the whole length of the tunnel. From portal to porlal
(jrcat

built

the ttmnci

grade

i^

14,400

ft.

about 1.7 per

long, or lietween 2'A and 3 miles.

The

one end being 240 ft. higher than
the oilier
It is possible for trains running down grade through
the tunnel to run through by gravily.
In Ihe oilier direction
there i» of course a long pull up grade, which re(|iiires considerable power for the heavy freight trains.
When cicclric
power has been installed in the tunnel locomotive!) will still run
through it a% now, but not imder their own steam. The whole
train, locomotive and all, will be pushed through the tunnel by
i»

cent.,

l«rge electric motors.

GROUNDING NEUTRALS AT
practice of the

COI.UMIiUS, O.-Tlie

Columbus Railway & Light Company

DINNER OF HARVARD ENGINEERING SOCIETY.—
The

ninth annual dinner of the Harvard Engineering Society
was held on Saturday evening, March 2, in the Harvard Union.
There were 144 present at the dinner, of which number 47 were
graduates, representing classes from 1855 to the present day.
Prof. L. N. Hollis, chairman of the Division of Engineering,
presided, and introduced the following speakers of the evening:

Mr. G.

S. Rice, '70, chief engineer

mission,

New York;

Com-

consulting engi-

;

Railroad Commission,

New

York.

Before adjourning a resolu-

was unanimously adopted to appoint a committee to report
not later than connnencement, 1907, on means for eflfecting a
closer affiliation among Harvard men interested in engineering.
It is proposed to establish a Harvard Engineering Society in
New York City, and possibly in other large engineering centers
where the number of Harvard graduates interested in engineering may warrant.
The following committee was appointed:
Prof. L. J. Jolmson, chairman; Messrs. G. S. Rice, F. W. Dean,
J. E. Vaughan, F. L. Gilman. H. M. Hale, H. P. Forte.
tion

HOLYOKE ELECTRIC LIGHTING.— The
of the

Holyoke (Mass.) Gas &

electric

station

is

fast

Electric

being got

into

annual

Department says^

report

"The

shape to handle com-

constantly increasing business that is crowding
During the year there has been installed one i.ooo-kw
Three new boilers have been contracted for.
turbo-generator.
I'pon their installation the station will have a rated steam
capacity in its two steam turbines and its two reciprocating engines of 3,000 hp, and a possible maximum capacity of 4,000 hp.
This is in addition to the i,(Xio hp in water power; but practically is the rated capacity of the station, owing to the fact of
there not being an unfailing -iupply of water power attached to
it.
The greatest demaml upon the station the past year has
I.een ;dioul 2,kh) hp.
There have been added to the street lines
Jl. miles of wire, 41 transformers have been set and 237 meters
have been added. There has been a gain of 103 in the munber
Owing
of cuslomcrs using electricity, or 37 per cent increase.
to the good financial showing of the electric station it is found
practicable lo reduce the price of street arc lights from $80 to
$60 per light per year, making a reduction in Ihe amount the
sirerl drparlincnt pays this department for street lights of over
$10,000 per year. Il has been the custom of this deparlmrnt lo
furnish the first inslallalion of ineandescrnt l.nnps and to charge
fortably

upon

the

it.

Cotntnencing as soon after J.iimary i. 1007. as
ran he procured, il will .iKn furnish fnc renewals.
In addition il proposes to furnish lamps of a dilTercin rating.
renewals,

llie

l.iinps

in

'82.

;

for

the

RapiAXftinsit Railroad

R. Worcester,

Mr. Franklin Remington, '87, president Foundation
Company, New York Mr. F. L. Gilman, '95, chief engineer
Western Electric Company, New York Mr. J. A. Moyer, '99,
chief of the computing department General Electric Company,
Lynn; Mr. II. M. Hale, '04, assistant engineer Rapid Transit

secur-

for

J.

neer, Boston;

secondary circuits of transformer*
in order to safeguard its customers and appnrnlus is to connect
to the street railway tracks whenever possible.
Track grounds
•re so much preferred lo any oilier kind llint a gronnd wire will

ing gtfod grounds

Mr.

In place of n l6-cp lamp consuming 56 waits,
will eiiiiMune 50 walls."

lh.it

it

will furnish

one
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The New

Central Station
Electric

of

the

Haverhill

Company.

the last year or two some important improvements have been carried out at the power plant of the

Haverhill,

Mass.,

Company, with the general

Electric

more

efficient

organization of equipment

than was possible in
improvements were touched
ufon briefly in the series of articles in Central Station Economics in Massachusetts, published in the Electrical World
in January, 1906, but at that time no illustrations cf the station were in hand, and neither was the plant taken up in
detail.
The installation is now well reorganized and is giving
fxcellent service on the basis of its new equipment.
The
present total connected load includes 2,000 hp in niotors, 541
alternating-current multiple axes, 203 Brush arcs for street
service and 25,000 i6-cp incandescent lamp equivalents.
The
maximum peak load in the winter of 1906-7 was 1,650 kw.
The power plant of the Haverhill company is located on
Water Street on the east bank of the Merrimack River,
about 2,000 ft. from the Haverhill City Hall, which may be
regarded as the center of distribution.
The old equipment

and a larger
old

the

Some

plant.

included a
ers,

several

of

flexibility

of

is

a boiler room, Co

a pump, locker

is

ft.

by 72

room and

ft.,

and

lavatory.

at

one side

At one end

was extended for 18 ft. with a width of 55 ft, to
The power
house the switchboard and its appurtenances.
Coal is
house property occupies an area of 38,400 sq. ft.
stored in the yard outside the plant, and carried in wheeled
t'-ucks to the end of the boiler room as it is needed in the
pocket, which is a sheet steel cylinder lined with concrete
and suspended above the boilers. The pocket has a capacity
of about 300 tons. Coal is crushed in a motor-driven crusher
made by the Steel Cable Engineering Company of Everett
The crusher motor is
before being delivered to the pocket.

the building

WITHIN

object of securing a

At one end
of this

545

operation

these

a

550-volt

lo-hp,

induction

outfit.

The

coal

is

delivered to

overhead pocket by a Robbins belt conveyor ?nd bucket
system.
Adjustable hoppers and chutes equipped for longi-

the

room deliver the coal by gravity
through Roney stokers. The coal is
weighed mechanically as it descends from the pocket to the
travel in the boiler

tudinal

the

to

boiler

furnaces

number of Scannell horizontal return tubular boilreciprocating engme units, and a vaned assort-

ment of dynamos,

all

of which were operated by belts and

The commercial

incandescent service was hanby one 288-kw Stanley two-phase, 133-cycle, 2,300-voIt
inductor alternator, and by two l20-kw General Electric 125cycle, alternators wound for the same voltage.
Loads were
not shared by these machines in parallel operation.
Street
lighting was handled by one 120-light Brush arc generator
9.6 amperes, one 40-light and one 50-light Brush machine
et the same current rating, one 40-light T-H arc dynamo, .1
countershafts.

dled

HI..

I.

— <,ENER.\L

VIEW 01 I.NTERIOR OK IIAVEKHILL STATIOX.

ampere Brush machine and two 50-light T-H
service was entirely on the direct-current
Lasis, the business being handled by two 550-volt General Electric generators, one being rate,d at 500 kw, and the other at

Power

joo kw.
Besides the lack of economy which this equipment was char-

was practically no room in the plant for
As business increased the need of reorganization became more insistent, and it was decided to remodel
the old plant in preference to building an entirely now one.
diing the work as far as possible without interrupting the
service.
The old station contained a basement in which was

acterized by, there

expansion.

up shafting

transmission

for the

i^.

power from the en-

new

gines to the dynamos; this liascmcnt was altered in the

by

station

taking

out

the

original

engine

room

floor

and

engine room into a single compartment with a
raised section at the west end. and a second raised section

t'lrning

above

the

this

fr)r

The power
dations,

2.

— SWITl llBOARl),

the

the

plant

switchboard
is

a

brick

engine room being 95

ft.

with con'-rete
long by "i ft

The conveying system

Stokers.

OF LIGHTING

AND

is

driven by a lo-hp. 550-volt

and the descending spouts of
The stokers in the
the chutes are operated by hand chains.
plant arc normally driven by a lO-hp motor, but an auxiliary
drive is provided in the shape of a 4'.>x4-in. Westinghouse staninduction,

motor,

three-phase

dard engine.

equipment of the plant now consists of
& Taylor type B. & W. water-tube
The operating steam
units, each boiler having 294 f'n- tubes.
Cahall superheaters are provided on
pressure is 160 lbs.
two of the boilers, the third being equipped with a Foster
.\ Sturtevant fuel economizer is also installed
superheater.
The stack is of brick, 123 ft. high and 6 ft. in
in the plant.
inside diameter, and the boilers are equipped in addition for

The

active boiler

650-hp

three

.Mtnian

operation under forced draft, two Sxio-in. engines being
stalled to operate an 8-ft. Sturtevant fan.

Two

location.

building

SHOWING .METHOn

FIRE-PROOF CURTAINS.

6.6

120-light,

machines.

S(t

FIG

systems of ash

foun-

of the boiler

wiile

can

be

room

dfliveroil

is

by

handling are

installed.

.At

in-

one end

a special ash bunker into which ashes
ihe

conveyi.ig

system

and

temporarily

,
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This bunker

stored prior to removal.

and

boilers

row used

it

is

elevated above the

delivers through a chute to the ash car or bar-

The other plan

to take the ashes away.

is

the wash-

ing of the ashes away by hydraulic power to the flats along
the river bank.
Water can be turned into the a^h pits at

any time, and the ashes removed through suitable conduits
which connect with the river banks.
The present main generating units are driven by two reciprocating engines and two steam turbines, so the piping was
designed with more than the usual flexibility. It was desirable
use either saturated or superheated steam in the prime
movers and auxiliary engines, and to enable this to be done,
two steam mains were brought in from the boiler room, one
to

being a

live

12-in.

snd the other a

steam

14-in.

devoted to superheated service,

line

saturated steam

line.

Both of these

trunk lines are carried through the boiler room across the
tops of the three A. & T. boilers the saturated steam header
is fed by lo-in. risers and the superheated line by 8-m. supply
pipes.
The two mains are cross-connected near the middle of
the boiler room with a suitable valve in the connecting line.
This arrangement increases the flexibility of the .=ystem be;

c.-iuse

enables the boilers to feed around any broken section
with the minimum delay.

it

of piping
In

the

engine

room

;4-in. saturated steam main is
movers to a dead end underneath the
turbine gallery.
Between the two turbines a large T connection is made with the further end of the 12-in. superheated
steam line, and by means of valves in each side of the T the

carried past

all

the

XLIX, No.

Vol.

ii.

500-kw, 550- volt, direct-current generators separately for local
power service.
The Harris-Corliss engine exhausts into a
jo.\20x24-in. Deanc hririzontal air pump and jet condenser,
and the Harrisburg-Corliss into a ioxi8xi5-in Blake simplex
vertical air pump and jet condenser.

The condensing system

of

turbines

the

The

Worthington make.

of

is

surface

the

steam engines receive their supply through a 5-in. main which connects with
the main 14-in. saturated steam header of the engine room.
tach turbine has a separate surface condenser of 4,500 sq.
ft
cooling surface, the main turbine exhaust being 24 in. in
diameter.
The usual wet vacuum, dry vacuum and circulating pumps are provided, the dry vacuum pumps being mounted upon the floor of the turbine room on a level with the
turbines.
The other pumps are in a special basement beneath
the turbines.
All are steam driven, the circulating pumps
being of the centrifugal type make-up and cooling water for
the system is drawn from the Merrimack River through a
supply duct leading to a well 19 ft. deep and 10 ft. in diameter, beneath the floor of the turbine room basement.
At the
river end of the supply duct is a motor-operated gate valve
which is controlled from the power house basement. A system
of pilot lights shows the position of the gate' valve at any
time.
The water in the Alcrrimack River varies considerably
type,

auxiliary

the pt^ime

turbines

or engines can be fed with either superheated or
steam, or the turbines can be run on superheated
steam and the engines on saturated, simultaneously. In other
words, the two live steam supply lines form a closed loop
saturated

from which either superheated or saturated steam can be taken.
according to the end of the loop from which the prime mover
draws.

There are two Blake duplex outside packed plunger feed
pumps, cylinders I0x6xl0-in., in the pump room. These arc
mounted on concrete foundations at a height sufficiently above
the floor to enable them to be readily inspected by the power

They arc each supplied with live saturated steam by V/i-'m. pipes connecting with a 4-in. line that
runs to the boiler room.
From this 4-in. line two Westingl.ouse operating shifts.

house steam-driven air pumps

the

in

pump room

plied with steam, as well as the engine

which

al.so

is

are sup-

equipped to

means

charge

plumbing

that

provided for

of the old

I-oiir

when

and porcelain bath,
the use of the men.

toilet

72-iii.

shower balh also being

a

Scannell boilers were

left

was remodeled, and these are available
if necessary.
Each has 92 3-in. tubes 20 ft. long.
room is unusually compact for its capacity and

in the plant

for

The
lolal

service
boiler
eqiiip-

and there is no doubt that a contributory cause is tinuse for mechanical stokers. The o|,l boilers arc not fitted with
tlokrrs.
At one end of the pump room Is a VViiitlock coil
fipe heater for feed water service.
It is supplied with steam

fjicnt,

from

auxiliaries in connection with the engines and lurliines,
| he turbine sets are each composed of
a l,ooo-kw Westingllic

hoiiic-Parsons lurho-alternator
plia<>e,

(ift

cycles, the

wound

normal speed being

mounled on concrete foundations

in

for 2,,300 volts,
1,800 r.p.m.

threc-

They

are

the raised portion of the

engine room, which is about d ft. above (he floor of the old
ba^cmcnl. The turbine line .steam pipes arc-fi in. in dinniilcr
each.
f)f the reciprocating cnginei, rme is an iRx.v.xjt in. cro'.scomfKiund Harris-Corliss machine, normal speerl lo.s r p.i'n
and Ihr o'hrr a irV/X.vjx.lo in. Ilarrisliurg CcirliHs tandem com

pound engine running
of
7

the
in.

14-in.

125 r.p m.
The live steam Mipply pipe
former is 6 in. in diameter and that of the latter
Both of these supply lines conned directly with llir
satur.-ited steam main
Tlic«c two engines drive two

OK swrrcnBO.VKii.

The water drawn from
surface condensers
tunnel,

the

was

it

that this

essential

should be installed and kept

working order.

constant

in

the

friction

the

and passed through the

well

returned to the river by a. separate discirculating system forming a siphon so

is

only work

cvcrcome

it

— BACK

preventing overflows

of

the Roney stokers and the Sturtevant fan engine.
1 he economizer scrapers arc run by a 3-lip motor. The airpumps arc used to supply compressed air throughout the plant
for cleaning purposes.
The lavatory is equipped with open

operate

3.

fr;,

height at different seasons, and

in

in

the

circulating

the

pipe-;,

pumps have

do

to

and apparatus.

tuiuu-l

is

to

Merrill

in each of tlie circulating water supone strainer can In- lUl mil fur cli;.''iiiiig withiiut interrupting the flow of water ihrmiKli the system.
Jewell
filters are used to dean the feed w.iUr hrfore it passes into
the boilers.
The gale valve w.ilir at llie river end of the

twin .strainers arc used
ply pipes, so that

'iipply

tunnel

varying

iiiain

of

is

.S-hp

r.itiiig.

the flodr of the liiihine .Hid ciiKiiu-

I!iMu;itli

diameter frum

in

14

to 16

in.

connections to the turbines and
tions lo the reciprncatirg engines.

14

in.

riser

i6-in.

in.

in.

room an exhaust
is

.iiid

run, with 16-

u-in. connec-

his main Icrmiiiates in a
whiJi discharges into the atmosphere at the? top

when

I

non- ondonsing.
normally cotnlensed and used
over again in the Imilers. lint the exhaust from the rcciproc.iling unils, frnin the wet vacmiin. dry vacuuin, circulating
pumps, and oilu-r auxiliaries 's g.itlirn'd up in a 12-in. trunk
line aiul passed llirough the Whillock liciter previously menol the roof

The

exhaiisl

tioned
the

'Ihe

it

is

desired lo run the plant

frmii the turbines

lii-.iter

is

coM'lensalion

is

lluii

llimwii

away

into

river

Besides the turbo-alternators and Ihe .soo-kw iiiiils, the station
contains several nmior rlriven generating sets, iiirliidiiig two I2.sliglil

Jin

o'l

vcill,

amperes Brush arc
llirc

e-plinsr

dvn.iinos. each bellnl lo a

WesliiiKhoiise

indiirlioii

inutfir.

.1

roo-hp,

62 kw.

:
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550-volt, direct-current generator belted to a 2,200-volt, 125-hp
General Electric three-phase motor, and a 5o-k\v exciter driven
by a 75-hp direct-connected induction motor. There is also a
5C-kw exciter 125 volts, driven by a I4xi4-in. vertical Shepherd engine. All these units except the 62-kw machine are
installed close by the turbines at the west end of the engine
room. The 62-kw generator is an old bipolar outfit, but it
carries the direct-current power load from 9 p. m. to 6 a. m.
The arrangement of the switchboard at Haverhill is one of

the most

interesting

of the building, and

room

b:ne

of the

features

out above, the switchboard

As was

plant.

mounted

in

pointed

separate section

a

installed about lo

is

it

is

above the tur-

ft.

from the gallery a comma'iding view

tloor so that

had.
An open space cut
switchboard is equipped with three
steel roller curtains which can be instantly dropped down
to shut off the switchboard from the engine room in case of
fire.
The switchboard consists of 27 black slate panels with

room can be

of the entire engine

in the wall in front of the

and it is illuminated by a special spherical
mounted over the gallery in front of the panels.
The bus-bars, field rheostats and transformers for the vari-

dull,

oiled finish,

reflector

ous motors in the station are mounted in the basement of
the switchboard house, the two first named being installed
beneath the ceiling on suitable insulated hangers.
The result is a remarkably clear switchboard back.
The only busbars carried on the back of the board are those for exciter
service.
Oil switches are mounted directly on the rear of
the board and the 2,300-volt circuits are brought to these, but
the runs of cable are short and well insulated.
About 12 ft.
o*' clear space was allowed between the rear of the switchboard and the wall. The wiring passing out of the building
is carried in straight lines with short bevels and can be readtraced.

ily

The

panels

the

e.xhibit

There are two

550-volt,

variety

of

service

in

the

plant.

deficient in copper,

was

but the service

from the present

far

When

standard on the score of voltage constancy.
tion

was changed

over,

these

three

the

sta-

were supplied

factories

with 2,300-volt, three-phase power, and although 8 miles of
No. o B. & S. copper wire were taken down on this line more
than double the previous capacity remained on account of the
change in voltage.
These factories were formerly equipped
with three or four motors each, but they are now equipped
with from 25 to 30 three-phase induction motors each, the
principle

of

splitting

up the machinery

The

arives having been adopted.

smaller group
been a much more

into

result has

flexible class of installation, a system which enables power to
be used only in the departments which have to be in operation
at any one time, and a greatly reduced quantity of power

wasted

in belts and shafting.
The change was carried out with
no interruption to the factory service, and the change at
the station was made in a single day. In making the change
every possible piece of work was planned and executed beforehand.
The final cut-over was made on a Sunday, in order

to

the

give

interference

least

The company has

recently

with

customers.

a three-phase circuit
generating plant with the Bradford sub-station
of the Boston and Northern Street Railway, on the opposite
side of the river.
At present 250 kw are called for. and part

connecting

installed

its

cf the circuit consists of a No. o three conductor armored submarine cable laid on the bottom of the river. The cable is 700
ft. long and was laid in 5 hours through 14 in. of ice.
A slot
8 in. wide was cut in the ice and the cable dropped to the
river bottom by gravity.
The capacity of the cable is ade-

quate for the transmission of 600 kw when it is needed.
The officers of the Haverhill Electric Company are Presi:

H. Tenney vice-president, F. P. Royce manager, A.
E. Tenney; treasurer,- E. A. Bradley; secretary, H. P. Wood;
local manager, H. T. Sands; electrical engineer, F. C. Sargent.

dent, C.

;

;

direct-current panels, a station light-

The

with switches which control the various

ing panel equipped

547
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sectionalized lamp circuits in the plant, an alternating-current
exciter panel and a direct-current exciter panel

panel containing two Tivell regulators
a bus locking switch used to
three-phase bus-bars
turbine
rent

three-phase

four

panels,

power

the

tie

when

together

a regulating

two

sets

of 2,3ao-volt,

necessary;

two l,ooo-kw

feeder

two single-phase

panels,

;

(one as reserve) and

and

alternating-cur-

lighting

circuit

panels,

four panels for constant-current transformers, used at present
connection with the Brush arc machines for street lighting,

in

and the remainder are blanks.

All the feeder

oil

switches are

automatic, with time limit relays, generator

A

non-automatic.

switchboard
and above it

is

set

is

a

oil switches being
desk for the attendant in charge of the
up on the end of the switchboard gallery,

list

of framed instructions giving the capacity

of each panel and generator in the station, with rules for the
operation and care of the switchboard and

The

distributing circuits

overhead

wiring,

but

from the

beginning

parts.

its

station are at present all

with

igo8

large

a

part

of

the wiring in the business section will be placed underground.

The

principal outgoing circuits

phase power

circuits,

.three 2,300-vblt,

a

now

single-phase

arc the 2.300-volt, three-

power

direct-current

5So-volt

circuits

circuit,

and four municipal arc

At the time of the change-over in the station equipment the main outgoing lines were thoroughly overhauled,

By

WERE

Paxson.

C. E.

not for the storage battery the present low telephone rates would be impossible. Before the storage
battery was considered as a central source of power

in the

it

telephone central

"battery at each of the

was necessary

office it

many

subscriber stations.

have a small
These batteries

to

were objectionable for the following reasons:
First, the cost of installation was higher, as more men were
required to install the same number of stations per day, because
of the greater weight and bulk of the subscriber station itself.

Second, the maintenance and inspection costs were great on
account of complicated apparatus being at a distance from the
central office.

Third, the cost of renewals was heavy.
Fourth, the batteries and a mhgneto hand generator, by means
of which the subscriber could signal the central office operator,
had to be mounted at the subscriber station, and. the most
economical place being found to be in the set itself, the result

was an unsightly appearance.
Fifth, when stations were not continually in use a loss in
efficiency of electrical supply obtained on account of the
battCTy

circuits.

standing

and about two-thirds of the transformers had to be changed.
Large units replaced smaller scattered ones to a considerable
extent, but in view of the prospective underground work, no

a magnetic drop was required at the central office
which, on account of its size, had to be located away from its
corresponding answering jack, thus preventing the large switchboard units which are possible in the common battery system
and causing a delay in answering the subscriber call.

elaborate system of paralleled secondaries

work

was

installed.

The

of changing over the station involved changing the con-

nections of 300 multiple

from 133

to 6o-cycle

enclosed arc lamps in

operation,

replacing

the 133-cycle type, and changing a

150

number of

store service

fan

motors of

dental motors.

The Haverhill Electric Company has a large number of
shoe manufacturers among its power customers, and in one
case three

were

c»f

supplied

these located nearly

by

550-volt

current.

two miles from the planl
The circuits were not

idle.

Sixth,

The

ideal telephone

tion of a certain

scriber station,

of

the

is

follows

one

first

required for

made

in which the smallest porof apparatus is at the subat

its

in

the central office

where

economical operation.

experiments tried

practicability of using a

phones, was

is

and the remainder

but a small force

One

system

minimum amount

when

investigating

the

number 61 teleNew York City and was carried on as
single battery for a

•

.

;
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Two

telephones were connected at the terminals of a retardashown in Fig. i, the other terminals of which were

tion coil, as

connected to an ordinarj- open circuit battery.

was quite

The experiment

successful.

After this the number of telephones was increased, as shown
and- leads were run from a large number of batteries

in Fig. 2,

the basement to connecting cords which were placed in a
small switchboard on the third floor.
When the conversation
in

was between two persons

transmission was good
but when other conversations were being carried on at the same
time, it was found that cross-talk interfered with the proper
transmission of the messages. The trouble was finally traced
only,

the

XLIX, No.

Vol.

ii.

which gave
This number was not further in-

results obtained by increasing this to eleven cells,

transmission.

satisfactory

creased for the reason that it was feared that the transmitters
would not stand the current due to a higher voltage. In every
central office to be constructed it is necessary to provide a
storage battery of a certain capacity, which depends not only
upon the number of lines to be operated and the rate of calling
line, but also upon the time of day in which the calls occur,
assuming that we wish to charge the battery during the working
of the day force.
In the past several approximate methods for determining the
proper size of the storage battery have been used, but recently

per

®
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the high

of the battery

resistance

The

leads

coming from the
by increasing the

was lessened, first,
size of these battery leads and further by bringing the cells upstairs, and finally by placing more cells in parallel with those in
use, decreasing the internal resistance of the batter\' and thus
preventing a variable potential at its terminals, which produces
basement.

cross-talk
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CURVES FOR BUSINESS DISTRICT.

has been deemed advisable to arrive at some more accurate

It

solution of the problem.

;

The varying potential should be restricted to the
ends of the retardation coil marked .4 and /? (Figs, i and 2). It
cioss-talk.

may

be seen that

if

the

internal

resistance of the source of

power be low enough no variation
Its

in

potential will occur at

almost continuously from the
was suggested that the storage cell be tried. The

the current

battery

it

which were already

some of

partially

was

to

flow

the larger central offices

equipped.

Two

of these curves

curve shown in Fig. 3
was taken from a storage battery supplying a business district,
while that shown in Fig. 4 represents a residence district.
As may be seen, the first peak in the business district curve

shown

pre

in Figs. 3

and

4.

The

full line

During the dinner hour the

occurs at approximately 11 a.m.

terminals.

As

Curves were plotted from hourly readings taken from the
storage battery discharge of

curve drops

off,

but rises again for an increase in business trans-

acted after dinner, and from 4 p.m. it drops off until at i a.m.
These characteristics are also true in
;t is practically nothing.
the residence district curve, but in addition to the fluctuation

To

To

Teli'|ili»ae

Tulflilluuc

before and after dinner, we have what may be tornu-d the
theatre peak, which disappears soon after 7 p.m.
If we decide to run the charging machines during the day it

may

easily be seen that iho battery in the residence district will

have to be relatively larger than that in the business district.
There seem to be two good reasons for charging during the

To

Til Tflrplnilli'

Telrjillouc

FIG.

2.— FOUR TELEPIIONKS CONNECTED.

llr;

experiment with this type of battery was very satisfactory beThe upper
cause of the extremely low internal resistance.
limit of this resistance, including the resistance of the battery

leads, has been
«ill,

found by cxpcriinent to be about .05 ohm.

therefore, be seen

how much

this characteristic

the adaptability of the storagr b.Tltcry

The

(|iU'!>tion

for

It

increases

telephone work.

of determining the capacity of the storage bat-

which would be required then arose. The potential to be
used was determined by experiment.
At first eight cells of
chlorirle accumulator were iricij.
It was then found that bettor

tery

.(.— UISCHARCE

CURVES

day, namely, that the higher class

KtSIDENCE DISTRICT.

l-OK

men who

are on duty

.it

that

lime can superintend the work, and also that the general' ir may
carry the heavier exchange loads and the storage battery the
lighter.

10
I

These

farts apply as well

direct-current

motor generators

mercury arc rectifiers as
and dynamos run by pas

to

iigines.

economical tn rnii the charging machines
day when the b.-itlrry is fully loaded; that
is to say, when all the lines, for which the partftular bnltcry
The ilay force rc|ioits from 8
was drsigiicd, are in service.
It

is

thouglil

to

lie

tor eight hours each

;

March

i6,
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m. to 5 p. m., and it is therefore desirable that charging
be done between the hours of 8.30 a. m. and 4 30 p. m.
The next thing to be decided is the ampere-hour efficiency

a

which the battery may have when sufficiently deteriorated to
warrant renewal. It is thought safe to place this at 75 per
cent, as the efficiency of a new cell is almost 100 per cent.
Batteries under normal central office conditions appear to last
about 5 years.
-The areas ^ -f- C in Figs. 3 and 4 represent the ampere-hours
which must be supplied by the battery alone that is when the

message

a.

—

generator

is

The

not running.

required capacity of the battery

represented by the area D, which

A

is

is

obtained by increasing 'he

C

hy ziVi psr cent. The size of the charging generator is represented by the area D -\- B, the portion D being
required for the battery and the portion B by the centr,
office; that is to say, the generator must be run at a rate represented by the lop line of area D -\- B so that the battery may
last from 4.30 p. m. until 8.30 a. m. the following day.
When additional equipment is to be placed in a central
office, the size of the battery may be determined as follows:
Readings for twelve curves similar to those shown in Figs.
3 and 4, should be taken at equal intervals throughout the four
seasons of the year. No readings should be taken on Saturdays
area

-\-

i

straight

549

between these points

line

in

determining the ratio

A' for all offices.

In connection with the proper
in

Fig. 4,

number

of ampere-hours per

be used, referring to the residence district curve

to

and after
below the discharge curve,

will be noticed that before 8.15 a. m.,

it

5.30 p. m., the

message curve

falls

which means that calls are of longer duration than during the
busier hours of the day, thus requiring more ampere hours
each message.
Referring to the business district curve, it will be seen that
the large area, between the discharge and the message curve,
for

and between the hours of 12 noon and 4 p. m., is probably
due to the interior private branch exchange messages which
are not represented by the message curve.
Referring to both curves it will be noticed that the average
ampere-hours per message is approximately the same in
each, even though the ampere hours per message in a business
district may be .expected to be lower than that in the residence
district on account of the calls being of shorter duration.
It
is thought that the actual average ampere-hours per business
message is increased to practically equal the average ampere
hours per residence message by the great number of private
branch exchange messages. It therefore seems safe to assume

cr Sundays on account of the light load.

this figure constant for all offices.

In addition to taking the ampere readings at the end of each
hour, the message readings should also be taken, shown in

office

We

have now considered the methods of design of central
storage batteries from the point of messages.

The

bat-

and 4 by broken lines that is to say, the number
of messages, outgoing and incoming, occurring during the hour,
should be plotted at the end of each hour. The ampere-hour
curves should be compared with the corresponding message
curves, and the approximate ratio of ampere-hours to messages

simply necessary to incfease the height of the curve for the
hours during which the machines are expected to be run, by
The calculation from this point on, is
this constant amount.

obtained.

the

Figs.

3

;

The number of messages to be expected
termined by knowing the calls per station
per line at present, and

tions

lines after the addition

the lines

has been

per day

present;

made and

the probable

may

by the largest

multiplied

is

ampere hours

of

ratio

We

sages recently obtained from the curves.

ampere-hours

total

The

sages.

required

by

the

responding areas

B

(see Figs, 3

and

the curves, assuming that charging

830

m. and 4.30 p. m.
A'

a.

C

-\-

number

to the cor-

then computed from

done between the hours
B' -\total ampere

C—

+C

=

hours

is

+

Then A'

is

4),

office

A

=: X, from which

y, and

we must

find the

B'

and A'

areas B'

-\-

C.

The primed

represent

letters

the

areas of the curve from which the sizes of the battery and generator

to be determined.

is

Solving the equations,

we

find B'

=

y
Subtracting then B' from the total area. A'

.

-{-

B' -{

X+i
C, we have A'

From
4.^3

(A'

C)

-{-

It

+

B',

may

A'

+

C.

previous statements, the battery size

is

determined by

The generator size is given by 4/3 (A'
and dividing this amount by 8.
C).

+

be seen by these formulx that the greater the value

+C
be,

and

B'
the smaller

the

relative

size

of

the

IHTe-hours per message to be used.

In

offices,

was 19 per

where the

ratio

cent, the ratio

was found to be 94 per cent, while in offices in which the
business to the residence ratio was 85 per cent, the ratio A'
was found to be 78 per cent. It is thought safe to assume

A'

outlined.

By Charles
It

is

S.

Walden.

but natural that those of an inventive turn of mind

should have made attempts early in the development of the telephonic art by which a telephone circuit might be used for several simultaneous conversations without interference.
Quite a number of the ideas developed have their fundamental principle contained in a patent for a "telegraph circuit"
issued to Frank Jacob in England in 1882 and in this country in

This is a plan by which two metallic
(No. 287,288).
combined through proper resistances, arranged on
the principle of a Wheatstone bridge, so that a third non-interfering circuit is formed, using the earth for one conductor and
the above combination for the other.
Apparently the first patent for a multiplex telephone circuit
was issued to J. A. Barrett in 1886. This was a system similar
to the principles contained in the telegraph circuit above referred to
also the combination could be so arranged that a
metallic circuit could be utilized in connection with the ground
return and thus form a duplex.
Subsequent patents followed,
.ind to date about 28 patents for multiplex telephony have been
issued.
These cover every conceivable combination and arrangement of circuits in order to produce the desired results,
1883

circuits are

;

is the case in all classes of subjects, there appears the
"freak" type and others that while they may not come under
the heading of "freaks" are far from being capable of practical

and as

Per contra some of the

best engineering talent has

contributed to the cause and brought out good designs.
In its simplest form the theoretical design of a nniltiplcx cir-

would consist of two metallic circuits of equal length and
same electrical dimensions, combined through differentially-wound retardation coils so as to form a third circuit
The coil connected
this arrangement is illustrated in Fig. i.
across the circuit AB is a single core coil with two windings so
arranged that connected in series from A to B, the retardation
is maximum; whereas connected in parallel (CA and CB) the
cuit

generator.

we have to design a battery for a new central office,
we encounter some difficulty with the ratio spoken of as A'
in the previous calculation, and also the proper number of amIn case

o( business to residence telephones

previously

is

Multiplex Telephony.

application.

or X, the larger the storage battery must

of

that

it

lines

to meshave the
for mes-

then

central

largest ratio between the areas

as

be expected

obtained, this

is

same

the

also

tions.

After the total number of messages

at certain times, but, as these require a constant current,

be de-

are connected to working subscribers' sta-

all lines

however, called upon to run small motor-generators

at present, the sta-

at

per station, and the stations per call which

by the time

may

teries are,

of the

magnetic
It

will

effect

is

nil.

be seen that current from the telephone ^f or ^^' ar-
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C

nving at the point C or
A and to B. The two

and an equal amount passes
A and B being of the same
potential sign at anj- particular instant, there is no difference
of potential and hence no flow of current from one wire .to the
to

divides

line wires

O

other through the telephone
three conversations

may

or O'.

Under

these conditions

be carried on simultaneously.

To obtain a retardation coil of the proper type it is necessary that the two windings upon one core be wound simultaneously so that the wires are side by side, and that one winding equals the other, both as to ohmic resistance and magnetic
effect.
As stated before, the line wires of both circuits should

Vol.

XLIX, No.

ii.

consequent to the rapid growth of the city, the municipal authorities have been compelled to discontinue the disposal of
water for purposes other than those usually imposed upon
such a system.
Owing to this condition it was decided to
install a sea water pumping plant taking water from Puget
Sound at a point approximately 2,500 ft. distant from the
I'Oint of consumption, for the purpose of removing Denny
Hill, one of the landmarks of Seattle, and the site of the Washington Hotel, as seen in Fig. i.
The plant consists of a 600-kw, 2,400-volt, two-phase, 60-

bear an equal relation to each other as to length, resistance,
leakage and other electrical dimensions. It would furthermore

upon the same poles and situated
with respect to each other so as to produce a balanced condi-

necessitate their being run

tion.

,

While these conditions can be obtained

in the

laboratorv

it

is

MULTIPLE.X TELEPHONY.

FIG. 2.

for them to be even approximated under commercial
and even if these conditions are established they art

difficult

conditions,
liable

seen

to

upset by natural

be

why duplex

causes.

From

this

will

it

be

telephony has as yet not become a prominent

factor.

— MOTOR

.\ND .XUXILIARIES AT

PUMPIXG PLANT.

cycle Westinghousc synchronous motor to which is directconnected a 40-hp, 440-volt, two-phase induction starting motor

mounted on an extension of its shaft, as shown in Fig. 2.
induction motor is controlled through an auto-starter
mounted on a separate panel of the switchboard in the regular

The

manner.

Motor-Driven Pumping Equipment
One

most important of recent installal'ons makinij
motive power is the pumping plant of
T. W. Hawley at Seattle, Wash. The plant mentioned is being
operated in connection with one of the several hydraulic sUiicof

for the operation of the plant is obtained from
system of the Seattle Electric Company. The two-phase,
440-circuit for the starting motor is passed directly from transformers placed on a pole outside of the station to the starting

Electricity

at Seattle.

the

use of electricity as

tliC

motor

The

panel.

2.400-volt,

two-phase circuit

is

carried

to

disconnecting switches placed outside the building and thence
to a feeder panel.

The switchboard

consists of two panels containing voltammeters, automatic oil circuit-breakers, a synchroscope and the necessary bus-bars and small wiring. The exciter is driven from a pulley mounted on the main shaft of
the sjnchronous motor, and is controlled fri^m the operating

meters,

panel of the switchboard.

Power

mechnnically

is

transmitted

a

to

four-stage

30-iii.,

Worthington turhiuo pump, through a friction clutch of special
design to the main driving pulley, which is belted to the pump
pulley through

The

belt

medium

the

tension

of a 48-in..

four-ply leather belt.

adjusted by raising or lowering an idler

is

pulley placed about

12

ft.

from the pump

pulley.

The pump

has developed a rapacity of 4,000 gallons per minute against
a gauge head equivalent to 4.?o ft. and is capable of delivering

wafer at the nozzle of
elevation

required

The matter
\-

iiig

I.

systems

— 8IX-INCtr

now rnRagcd

In

the

removal of

II II

rarlli

I..

I'V

has

Caldwell

the plant

Heretofore water
for sluirinR from the
water system which derives its supply from Crdar River,
distant approximately thirty miles from the cily, hul owing

G.

city

large

6-in.

l^-eii

working

giant

pressure

to be excavated

of

120

lb.

the highest

Mue

clay and

However,
the present instance, and
to

ditlicull.

in

at

per square Inch.

consists largely of

experienced

The hydraulic end

from \hr

of Seattle.
has been secured

rrccnl

a

move.

110

the-

plant has proveil lo be thoroughly satisfactory in every way.

GIANT WORKING ON Dr.NNY

hilly section of the cily

to the

a

exceedingly tenacious and

iliflicully

nC.

at

Increase

In

demand upon

thr

city

iilauf

IJros.

f)f

tlie

Co., of

plant

was designed and furnished

Seattle.

The electrical portion of
the Kilbourne & Clark

was designed and creeled by

.Seattle, under the supervision of Mr. Frederick
Simpson, chief engineer of that company. All other partsof the installation were installed under the direction of Mr.
Hrorgr H Tinker, engineer for Caldwell Rros. Co.

Company, of

;

March
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for

Determining Small Rate
Changes.
By a.

p.

of Speed

flow in the circuit, but

Five Thousand-Volt Fuse Carriers

made

applicable

when

the speed

Young.

FOR

ticularly

will

changes a current will flow which is proportional to the rate
of_change of this speed. Therefore, the current indicated by
the galvanometer is proportional to the retardation.

the determination and separation of the losses occurring
in large direct and alternating-current machines, use is

frequently

no current

stant,

551

of the retardation method, which is parin the case of turbine-driven generators.

The principle upon which this method is based is that at any
instant during the retarding period the retarding torque acting
on the rotating mass is directly proportional to the rate at which
the speed is changing at that particular instant.

The object of this article is not to enter into the theory of
the retardation method, but to describe a method by which the
angular retardation can be experimentally determined.
The

Used

at

Detroit.
The question

of satisfactory

fuses

heavy-power circuits
use on distribution
pole lines, is becoming daily more serious.
There are now
a number of large central station companies which are disof from

2,000 to 5,000 volts,

tributing

power

to wholesale

suitable

for

for

customers for operation of large

usual method of obtaining the value of the retardation is by
aid of a speed-time curve, the slope of which at any particulai
point obviously gives the value of the retardation. The method

-— %uii Bns3 Cap

somewhat tedious and entails rapid readings of a stop-watch
and tachometer, so that a direct means of determining the re-

UarJuixid Board

-

is

Fibre Conduit
•2

Iiuide

Dkmeter

tardation should be of advantage.
In the method outlined below, a small constant-field directcurrent generator is belted to the main shaft of the machine
and is used to supply current for exciting an iron core upon

#

€1$

/jg

CuTJoge Butt

H^

-&
FIGS.

I

.\ND

J.— LON.XECTION'S FOR DETERMINING

STU.-^LL

SPEED

FIG.

CHANGES.
which

wound

IS

It

is

I

— 5,000-VOLT

a secondary coil w^hich

shows

v'ould be large

is connected to an elecdiagrammatic view of the arrangement.
Here A represents the armature of the direct-current generator
B the iron core, and E the electrometer, R being a variable resistance inserted in the primary circuit for
adjusting the current.

trometer. Fig.

I.

manufacturing plants and

a

circuit

station

enough

the

FUSE CARRIER.

like.

breakers

they were

if

or moderate size central station,

it

supplied from a small
becomes necessary in a very

large distributing system to supply a

number of

these whole-

easily seen that as

the small generator. A, runs at a
speed proportional to the speed of the machine
under test, the

rhoaphor Brco/e

current passing through the exciting coil will
at any instant be
P'oportional to this speed. Thus the flux threading
the secondary coil may be considered as being proportional
to the exciting current and therefore to the speed
of the machine undei
test, this being very nearly the
case if the flux density in the
iron

While these customers

to justify separate feeder circuits with

varies

Section C-D

between limits corresponding to the straight part

of the saturation curve.

By

interposing a small air-gap in the
the diagram, it is possible to
obtain a good proportionality between the flux
and the exciting
current.
Therefore, the e.iii.f. induced in the secondary wind-

magnetic

circuit,

as

shown

in

which is proportional to the rate of change of the
any instant proportional to the rate of change of

ing,

at

flux, is
/Cast tiva Clunp

the speed

of the machine under test and thus to the angular
retardation.
'Ihe induced voltage is measured by the
electrometer; it
essential that the instrument used for this
purpose is of the

is
IV dtiuDilihl
Rublici covutvd

elec-

trostatic type, so that practically

no current

Wire aoldcxvd

taken from the
current would produce a
is

In making the test, readings of the electrometer
are taken at
regular intervals as indicated by a stop-watch,
and from the
readings thus obtained the retardation can be
derived if the instruments are properly calibrated from known
speed changes.
Fig. 2 indicates a second
its

method in which the iron core and
Between the terminals of the

windings are dispensed with.

generator, A, a condenser, C, is connected in
series with a galvanometer, G. As before, the voltage of the generator
terminals,
that

IS,

instant
If the

the potential difference across the condenser,
is at any
proportional to the speed of the machine
under test.

speed,

and therefore the impressed

e.m.f.,

remain con

tu

OnMlUog.

secondary winding; otherwise the
counter flux and thus complicate matters.

Section A-B

LougitudiiuU Section
Fu»t' in plm-o

showing
FIG.

sale

2.— DETAILS OF 5,000-VOLT FUSE CARRIER.

customers

tributing

by

branches

from certain main

power

dis-

feeders.

One of the places in which this question came up is Detroit.
The Detroit Kdison Company (as described in the Electrical
World and Engineer about two years ago) erected a large
generating station
active

campaign

tnrmg

plants

in

the outskirts of the city

to secure

of the

city.

and began an
manufacThe voltage of transmission from

as customers the various

:
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the generating station to the various sub-stations

4,600 three-

is

Large power consumers are not supphed through the
sub-stations at the usual standard direct and alternating-current
voltages, but are fed from the 4,600-volt lines.
This brought
up at once the necessity for fuses for customer';' branch
circuits supplied from these transmission lines.
The fuse
now used and designed in Detroit is shown by Figs, i and 2.
It consists of a 25-ampere (or less) 5,000-volt enclosed fuse,
held in a case or carrier which is supported on insulators on
the pole and held in a vertical positiu.:. The case is a piece of
fibre conduit, 2 ins. inside diameter.
'.-\.o this are expanded two
brass rings, to each of which four phosphor-bronze clips are
fastened.
The enclosed fuse is inserted from below by means
of a hard rubber handle to which it is attached. A spun brass
phase.

cap

is

ampere

put over the top of the case.
A number of these 25fuses have been short-circuited on the company's

and

have opened the circuit in good
shape.
Of the fuses that have blown in the service, a few
have failed to open the circuit and burned up. This has always occurred during lightning storms, and the company's engineers have attributed the failure of the fuses to abnormally
high potential on the lines during the lightning discharge. No
difficulty has been experienced with moisture getting into the
4.600-volt station bus,

all

fuse tubes.

Electrification of

Steam Railroads.

Vol.

XLIX, No.
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and that the representatives of the only two electrical companies
V. ho are in the
electric railway field in this country and who
have knowledge of the latest and best inventions and every
reason for using them, assert that trunk-line electrification is
not as yet commercially practicable.
Just as long as railway managers foolishly imagine that two

American

electric

companies must lead the world

in

electrical

engineering and that" these two companies are competing for
meritorious inventions in the electrical

progress in the

field,

must wait on European developments.
Since the problem presented by the enormous increase and

electrification of railways

consequent congestion of freight traffic in this country is not
a problem with which any European electrical concern is dealing, their work in the immediate future in operating by electricity freight trains

we

which are only one-quarter of the weight

is not likely to prove of great value
problem of how to apply greatly increased power
to a modern American freight train.
It is a self-evident fact that there are no inherent reasons
making it impossible to apply to a freight train by electricity
any desired power within reason, and that inventions which
would render this commercially possible may even now be in
existence, and could be promptly utilized if a demand existed
for them.
If such inventions do exist, does it follow that the
railways would be able to promptly take advantage of them?
I answer "No," and cite as reasons the following facts
First, th'-""e is no competition for inventions between the companies who equip electric railways in this country and
Second, the steam railways have not created any demand
for such inventions, because they have been satisfied to await
'he slow forward drift of a monopolized industry, instead of
independently securing a competent expert opinion of the ex-

already haul by steam,

in solving the

;

By H.
Mr.

J.

\V.\RD Leon.\rd.

Hill, in a recent letter to

J.

Governor Johnson,

cated that the only solution of the existing problem of

inditraffic

congestion lay in the construction of additional trackage, and
estimated that 75,000 miles of new tracks must be laid within
the next five years to relieve the situation.

In his letter, Mr.

enough to carry the country's
traffic if the cars can be moved, but engines and cars must
have tracks upon which they may run.
Not only were
there 35 per cent more locomotives and 45 per cent more cars in
service in 1903 than in 1895, but each engine and car did much
more work.
The average speed of a freight train is from
are,

and

will

be, cars

.

.

.

.

an hour."

15 miles

12 to

These quotations from Mr.

is

show

clearly that he

the only possible

way of

mcrcasing the capacity in the case of the best managed railways,
which are suffering from freight congestion, notwithstanding
fact

the practical solution of this

is

which occurs

writer,

to the

is

situation

for

have the best modern equipment of steam

that they

— the

engineering work ever done

After mature deliberation the plans decided upon were announced. "The commission had taken advantage of the best inventions of every land and had decided upon entirely novel designs and methods, which no one manufacturer, and no one
Their plans were severely

country, was able to produce.

cised by manufacturing interests, inventors

vantage.

eers

it

will

be evident that

if

we can double

the

average

speed of a freight train, making it about 24 to 30 miles per
hour instead of 12 to 15 (which Mr. llill gives as the present
rate)'

we

will

at

once double the capacity of existing tracks.

And, again, if wc can double the average train load, we will
thcfby double the capacity of the existing tracks, even if the
present average speed be adhered to.
Hence, it will be apparent that if electrification offers a method of efficiently and
safely applying to a train four times the average power in
use to-day, the result will be that existing tracks will have
four times the capacity they have to-day.
'I he
elevated railway in New York city and the Broadway
surface lines arc familiar examples of how, without increase in
trackage, the capacity of 3 railway line has been vastly increased

by electrification, with benefit to the public and

i)rofit

to

the

railway.

A
swer

men;

to the

manager would, no doubt, say in anabove that these facts are familiar to all railway

but

that,

while clecfrificalion

cities

has been successful and profitable,

tion of trunk lines
If

passejigcr

service

in

electrifica-

uncommercial and practically impossible.

why this is so, he would probably arwwrr that if Is
known that America leads the world in electrical inalters

a<kcd

well

is

for

and

criti-

electrical engin-

over the world, but with the perspective alTordcd by 13
and innumerable duplications of their plans, it is conspicuous that an unparalleled progressive step in engineering
'vas taken by this commission, which was of inestimable importance to the world, and which could never have been taken had
the capitalists interested relied upon the engineers in the employ
of any one or two companies, or the engineers of any one
all

years,

country.

The

obvious:

An

International ICIcctric Railway

offers the only

way

of securing competent, disin-

conclusion

Oimmission

is

terested, up-to-date

knowledge

line electrification and, in the

as to the possibilities of trunk

opinion of the writer, the Niagara

Cf)mmission, or an equiv.ihnt one, would give an unqualified endorsement of the proposition tli.it elcctrificalion is to-day the
best solution of traffic congestinn, and that .n the present state

which would he presented to such a c'uninission,
is not only commercially practicable.
but extraordinarily profitable, as compared with any other inelli
od of increasing the traffic capacity of our railways.
No railway manager would listen to, or could correctly appreciate an important invention in this line. The inventor would
be advised to go to the leading electrical manufacturers, whose
shops arc crowded with profit.ible orders for standardised good--,
which they, as experienced manufacturers, will not change until
of the

art

trunk-line

trunk-line railway

and about

Tlie best

most progressive and best piece of electrical
in this country, and possibly in
the entire world. In that case an International Commission was
organized, of which Lord Kelvin was the head, and which included many of the best qualified engineers in the world. Only
one member of this commission was an .-Xnicricin. and he was
transmission

locomotives and cars and are employing them to the-best ad-

But

?

some enlightened

not an electrical engineer.
Hill's letter

considers that increased trackage

thf.

What
solution

railway to follow the procedure employed as to the Niagara

Hill says:

"There

isting state of the art.

electrification

Mahch

i6,
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they are obliged to do

The

pean progress.

when forced

so,

to slowly follow

553

Euro-

sensible business policy for such electrical

nianufacturers to follow, is to sell their standardized product as
long as the railways will take it, and postpone as long as possible the use of any invention which might interfere with such
a policy. They realize that whenever they need any existing invention they can get it, as there is no other market in this coun-

NEW

CIRCUITS.

An

intercommunicating system worked out on lines rather
different from those customary is shown in diagram in Fig. i.
It will be noted that the switching plug has no effect upori

try for electric railway inventions.
If the railways, because of their ignorance and prejudice
regarding electrification, choose the most expensive way of
obtaining increased capacity, namely, increased trackage, they
themselves will be the chief sufferers.

For the limited power thus
the steam locomotive

The same statement
and as

street cars,

is

to

is

far

employed upon freight trains

preferable to the

electric

locomotive.

true as to horse cars relative to electric

horse-drawn carriages relative

cars, but in these fields the benefit of increased

to

power

motor
is

now

clearly apparent.

The steam locomotive cannot much further respond to the
demand for greatly increased power, and the electric locomotive
csn readily do so, and for that reason alone must, before long,
be used upon the congested sections of our railways.
Mr. Hill estimates that five and one-half billions "should be
spent before the

Whether

erly."

commerce of

the country can be

this estimate of

Mr.

moved prop-

Hill's is conservative or

not, the increased capacity desired can be obtained to-day by
at a small

electrification,

necessary

increased

the

if

fraction of the cost

capacity

is

which would be

obtained

FIG.

common

battery,

its

own

station,

and so simple as

secret

and therefore need

For
a

calling circuits R.

erable

M. Eaton,

scheme so as

lock-out

to

The system

to

is

be self-explana-

W. W. Dean and

It has been patented by
Kellogg Company.

tory.
tlie

operators.

Telephone Patents.

INTERCOMMUNICATING SYSTEM.

not to be restored to any normal or zero point.

cut

New

— DEAN

the receiving of signals at

by increased

trackage.

I.

assigned to

of Philadelphia, has

worked

provide non-interference of

Usually calling circuits are available to a considof operators, and at times there may arise con-

number

way on

fusion over right of

the circuit.

The

present inven-

soon as any one carrying operator gets
all others are automatically excluded.
Mr. Eaton's
assigned to the Keystone Company, of Philadel-

t'on provides that as

the line,

NEW

.\PP.\R.\TUS.

patent

The hand microphone or combined transmitter and receiver, when used at a subscriber station, must be associated
with some switching device to take the place of the usual hook
switch.
One arrangement frequently used abroad, consists of
a stand with a pronged holder in which the instrument
the

laid,

support

serving

as

the

switch

actuating

may

be

member.

Another arrangement provides a switch in the handle joining
the two parts of the instrument to be actuated by gripping the

The

handle.

switch

is

actuated directly by a lever placed longi-

and

normally above its
surface.
It is this type of switch which forms the subject of
a patent granted to K. Weman, of Buffalo.
His switch and
Uver are mounted together as a unit and the whole is let into
the side of the handle.
By this arrangement the switch may

tudinally

in

handle

the

projecting

be readily removed for inspection while the parts maintain their

working

W.

relation.

Las Flores, Mexico, has invented a protectfor transmitter mouthpieces which consists of a roll of paper pressed up to fit inside the mouthpiece, where it may be clamped.
Each layer of the paper has
a line of perforations from front to rear, i. e., along the
length of the roll.
It is proposed for each user to providd
a fresh lining for the mouthpiece by pulling out the innermost layer of the roll, tearing it off at the perforation.
A repeater is covered by a patent to A. L Purcelle, of Boston.
This consists of a ring magnet of two parts. Each is
v]rtually a semi-circle, the one of steel, a permanent magnet,
jnd the other of soft iron. At one joint of the ring a free
hinge action is permitted, while between the plane opposing
fices at the other joint of the ring, a wafer-like microphonic
C. Plank, of

ing antiseptic device

button

is

upon the

held.
soft

The
iron

receiving side of the repeater

part of the

includes a battery, an induction
ton.

The varying

ton

by variations

pull

across

rect effects

may

have.

ring.
coil,

The

is a coil
transmitting oart

and the microphone but-

pressure

due

to

the

varying magnetic

from such dias the change of magnetic flux through the button
the

A trunk for connections between a two- wire switchboard, common-battery, and a magneto toll board, has been patented by H.
The patent covers improvements in
G. Webster, of Chicago.
the

and

handling of the magneto and common battery signals,
is assigned to the Kellogg Switchboard and Supply Com-

pany.

TELEPHONE DICTATING MACHINE.
this novel title K. M. Turner, of New York City, and
H. Germer, of Hoboken, N. J., have jointly patented a combination of apparatus to permit one to dictate to any one of a
number of distant stenographers from his desk, and to hear
tliem read back and reply to their queries.
The office set
comprises switching and signaling means for each stenographer's line.
A return signal indicates when the stenographer
Dictation is done before a sensiis ready with her receiver.
tive transmitter and all replies and queries come over a line
independent of the sending one. These replies may be switched
to a head telephone or to a loud speaker at the will of the

Under

F.

dictator.

TRUNK
Another trunk

air-gap of the ring, and also

CIRCUIT.

two-wire systems has been brought
out by W. W. Dean and assigned to the Kellogg Company.
The trunk is provided at both ends with both incoming and
outgoing trunk apparatus. It is designed to be assigned from
either outgoing end by the aid of a busy test on the jacks. Tht
using of the trunk as outgoing at one end cuts off the incoming
apparatus at that end and shows the trunk busy at aH jacks
The use as an incoming trunk at an end, puts a busy test on
all the outgoing jacks of that trunk at the same end. to procircuit for

tect the connection.

The

circuit is

worked out

for the

Dunbar

two-wire switchboard system.
ANTISEPTIC MOUTHPIECE.

received currents affect the microphone butof

is

[.•liia.

Grimm, of Camden, N.

J., has patented an ant'.'cptic
mouthpiece device. A slicct of metal is provided with guides
along its side edges, while the top is curled back to form an
open cyliiuk-r. The guides clamp the plate to the transmitter

G. E.

—
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mouthpiece, a hole being provided to center with that of the
mouthpiece. A roll of paper is placed inside the cylinder, aiiil
then passed down between the guides, behind the metal plate,
but in front of the mouthpiece. As new paper is pulled int..
place, the lower edge of the platd serves as a tearing edge to

remove the used portions.
MISCELLANEOUS APPARATUS.

For

special telephones for the deaf,

ous to have a switch included

at times

it is

in the receiver,

advantage-

which

is

of the

Mr. H. \\\ Haflf, of New York City, has
made a receiver with an insulated aperture in its shell, through
which a plug attached to the receiver coi-d may be inserted.
The tip of this plug engages one terminal of the receiver winding.
The other terminal is connected to a switch which is controlled by a button passing through the casing.
The switch
member rides upon the sleeve contact of the plug to close the

watch case

circuit, this

type.

plug sleeve serving as

its

to

own proper

its

Fig.

use

is

the ideal situation, but

is

over

connection with recent patents.

in

which we have gone

One

of these factors

contend with is that a lo,v frequency will disturb a bell
tuned to a higher one. In order to overcome this, Mr. W. W.
Dean has contrived a i arrangement by which the current received by the harmonic bells varies inversely with the frequency.
In the first place, each ringer h !S a condenser in its branch cirto

cuit and this is of smaller and smaller capacity as the bell frequency becomes higher. The small capacity condensers largely
Again, the gener:itor
exclude the lower frequency currents.
This
voltages are made higher with the higher frequencies.
again assists in keeping the low frequency currents out of the
The patent for this system is ashigh frequency branches.

signed to the Dean Electric Coinpany.

stationary contact.

A

self-explanatory.

This

freqviency.

practically there are other factors. ;:0me of

R. Challen, of Collegeville, Pa., is the inventor of a soft
rubber cushion for the receiver ear cap. This is shown in
Its

ii.

spective stations, the bells of each of these being tuned to respond

Letter to the Editors.

J.

2.

XLIX. No.

Vol.

receiver

hook with de-

Location of High-Tension Switches.

To

the Editors of Electrical IVorld:

Sirs

:

— In the article

in

your issue of February

23,

on the sub-

station plant recently built at Wellesley, Mass., a statement

the

paragraph

final

in

connection

switches appears to have been

with

the

made through

a

location

of

iiv

the

misunderstanding

by the writer of the object of the arrangement criticized.
The switches which he calls "Main knife switches" are used
to break the incoining line only for the purpose of testing recording wattmeters, and even then they are never opened with
any current passing. This testing will not be done very freFIG. 2.

— CHALLEN

quently, and,

RECEIVER.

therefore,

should be located

in a

there

is

no reason that the switches

more convenient

place than that assigned.

C.

In view of this infrc(iuent use and also of the fact that there

Caddcn, of Cleveland, Ohio. The switch is built up comThe prong lever when placed upon
a stub lever.
the same spindle engages a pin on the stub lever, and a hook
piece hinged to the prong lever may be depressed into a groove
in the spindle to lock the whole together.

should be no metal parts so exposed that a person going behind
the board for any purpose would be liable to come in contact

tachable

lever

forms the

subject

patent

of a

granted

to

C.

plete with

the party-line selective ringing systems using differ-

ent currents for different stations, the harmonic system
of the most interesting.

With

this

system

plished by using currents nf different

selectit)n

All

it

would seem advisable

of the high-tension

back of the board and kept

to have them out of
apparatus was placed on the

reason that this

off the wall for the

would bring high-tension work on .both sides of
a man going behind the switchboard, whereas with the plani
adopted he now only has such work on one side and is thus better
latter location

HARMONIC RINGING SYSTEM.

Among

with the same,
reach.

is

is one
accom-

protected.

Mollis French.

Huston'. M.\ss

frequencies for the re-

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and

— I'ELlKAN.— Inlcrpolfs

serve for the purpose
This purpose is obtained by an
Since any desired shape and size
artificial cominiitating field.
may be given lo the commiitating field, it might be possililc to
/ii/tT/'o/.-i.

of in-

suring sparkless commutation.

mecliauiial

air-gap to the miiiinnim required ff>r
In most cases, however, it will not be possible to use
this minimum air-gap, because the occurrence of a onc-sidcd
magnetic tractive force would result in serious disturbances,

reduce

ihc

reasons.

especially at high speed.

With induction

compared with an inlerpolc machine of ordinary conThe author finds that the iron weight would be
about the same, while his machine would require somewhat
more copper, but would have compensatinsj advantages. Elek.
machine

'Iransfurniers.

is

strucliun.

u.

Masch., February
C(ilcutali)iK

note lo his former article.
plicated

i

Coils.

He

example showing how

curves— Elek.

nmtor.s in which this

danger docs not exist on account of the luiiform disirihulion of
the magnetic field, the air-gap may Ik- made as small as possible.
'Ihc author thinks that by an arranKcment as shown in I'ig.
the disadvantage mentioned above- may be avoided for infcrpole
machines, and thai this construction will be especially suitable
The illustration shows 12 main field coils, 11',
for hiKh speeds.
The design of (uch a
22', 3.V, and four commutnting coils, 44'.

2^.

lileclromannet

u.

— Euler. — A

suppleinentarji

gives a further and

more comand

to use his fornnilas, tables

Mnscli., I'Vhninrv

2.\

Lamp* and Light In^.

—

—

Incandescent Lamfs. Russner. An account of
.some measurcnu'iits of the proportion of the total radiation of
lifficintcy of

incandescrnl lamp which is transformed iiUo light.
For
two carbon ituandrsccnt lamps he found this amotmt tn be about
0.6 per rent, (or a i.inlalum lamp 2.2 per coiil. fiTr an osmiumlamp about 2..^ per eeiu, .inci for .in osram lamp j .)(> per cent.
the

—

—
March
The

id,

results are only preliminary.

— The

cent paper by Paterson.

from

Pliys.

Zcit.,

February

15.

conclusion of the discussion of the re-

Ayrton emphasized that what

is

wanted

not only their useful life, but also average
watts per candle during useful life, and the average watts cannot be obtained by merely taking the extreme values. Harcourt
tests

life

effect of external conditions on flame
Paterson, in his reply, referred to one point which
several speakers had raised, namely, that the lamps should be

standards.

tested under the actual conditions under which they were used.

He

could not agree with this suggestion.
to

know

is

—

basis of Wien's law. The normal temgiven as about 2,300° absolute (or above 2,000° C).
Phys. Rev., February.

were determined on the
perature

—

is

is

gave information on the

wants

—
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Testing Lamts.

—

—

not exactly the

life

What

the consumer

of the lamps, but whether

Power.
Gas Poiccr. — Douglas.

—A

paper read before the Manchester
Elec. Eng. on large gas power
plants. The author emphasizes that gas plants are both reliable
and economical and are no longer experimental. After dealing
with the practice of gas producers the author concludes by
section

of

the

British

Inst.

number of works where gas

giving the results obtained in a

plants have been installed, the figures varying

1.9

from 1.3

— Lond. Elec, February
Steam. — Bolton. — A discussion of present

of coal per kw-hour.

lb.

Superheated

use of superheated steam and

tice in the

lb.

to

15.

prac-

The

advantages.

its

author emphasizes the necessity of arranging all parts of a
steam plant in such a combination as to give the best total
effect.
In such an arrangement the element of superheat forms
an integral part. The author remarks that even at this late
date in engine and boiler engineering, in the major number of
it
would be possible to produce, by judicious
changes effecting suitable relations of fuel to drafts, to grates,
and to flues, greater economies than can be accredited to the
mere introduction of superheat to the steam supply. Eng.
Mag., March.
Power Plant. DixoN.-»-The concluding article of his long
illustrated serial on the planning and construction of power

installations

—

In the present installment he deals with the design and

plants.

Eng. Mag.. March.

arrangement of the building.

Traction.

Steam and
ments for the

Electric Locomotives.^\\'ERViER.

—The

final

argu-

steam railroad are the reduc-

electrification of a

and the increase in earning capacity of
There are also additional advantages, consisting in the smaller wear and tear on the tracks, the elimination of smoke, etc., and a greater facility of train moxement
and greater readiness for service.. The author gives the comparative operating costs of a steam trunk line and of the same

tion in operating costs

the present tracks.

HC.

I.

—ARRANGEMENT

OF INTERPOLES.

buying are of high-grade quality. A lamp that
a test circuit will also run well on the ordinary
working circuit. If lamps are not to be tested in regard to

the lamps he
will

is

run well on

their

marked voltage

it

is

obviously impossible to specify any-

thing with regard to their behavior. If by a test one is able to
show that certain lamps are of high-grade quality, as a general
rule tliese lamps will be found to give

good

when run
any other way

results

under ordinary conditions. It is not possible in
what a lamp shall do. By testing lamps in a batch
under test conditions definite results are obtained which are
quite comparable. Lend. Elcc, February 15.
Dctcniiiniitg the Horizontal Candlc-poiver of Incandescent
Lamps. UrrENBORX. A comparison of the following four
methods for determining the mean horizontal candle-power of
an incandescent lamp.
The first method is that of directly
measuring the candle-power in a great many different directions,
the second is the angular mirror method of the German Association of Electrical Engineers, the third is the analogous
method of Siemens & Halske, and the fourth is that of revolving the lamp under test. The main conclusions of the author
to specify

—

—

—

method of the German Association of Electrical
Engineers and that of Siemens & Ilalskc are entirely equivalent
and reliable. On the other hand, the method of revolving the
incandescent lamp under test in its fixture is very rarely exact,
if used in its simplest form; that is, without employing a revolving standard lamp; the error is due to the change of the
shape of the filament caused by the rotation. In its improved
form, that is, when the standard lamp is also revolved, the
method gives correct results only, if the effect nf rotation on
the standard lamp and on the lainp under tost is about the
same. P.lck. /.ctt.. February 14 and 21.
Nernst Filament. — Mkndhnii Ai,i. and Ini.krsoi.i.. — ,\\-\ abstract
are that the

of a physical paper on an experimental study in which, from
a spcetrnpliotomctrie test of a Nernst filament at several known

temperatures the constants

in the

isochromatic radiation formula

line

operated electrically with the three-phase system.

ticular case reported

upon

track trunk line 78 miles in length.

made on

The

par-

that of the section of a double-

is

The

the basis of revenue train mile.

comparison

final

The

is

cost for each

revenue train mile is found to be 36.85 cents for steam locomotives, against 28.94 cents for three-phase electric locomotives.
Moreover, there will be a gain due to increased earnings with
electric traction, but this

cannot be numerically predicted with-

out a careful canvass of local conditions. Eng. Mag., March.
Single-Phase Road in France. A note on the first single-

—

phase
system
lias

a

electric
in

railway to be installed with the Westinghouse

Francp.

The road runs from Tergnier to .'Vnizy and
The station will ccn'i in two

length of about 19 miles.

single-phase alternators, each of 300 kw, the frequency being

and single-phase current being generated directly at 3,30":
which is the voltage of the trolley wire. Motor cars will
be used for passenger trains and electric locomotives for freight
trains.
Each motor car will be equipped with two 40-hp motorj.
L'Eclairage Elec. February 23.
Track Construction. Dubs. The conclusion of his report on
the various methods in use for track construction on interurban
25

volts,

—

—

electric

railways.

—

The author covers

mriiniy

the

practice

in

and the chief part of the present installment deals with
Lond. Elec. February 15.
joints.
Automobiles. Valbreuze. A review of the principles of the
petrol-electric
automobUes. L'Eclairage
types
of
different
Rice. February 23.
I'rance,

—

—

—

Installations,

London.

— Pearson. —

on London central

.\

Systems and Appliances.
continuation of his illustrated serial

stations.

The

present installment refers to

Poplar Borough, which covers a deIn the generating station the plant,
cidedly industrial area.
taken altogether, is capable of developing 3,400 kw, the maxthe municipal sfation of

—

1

imuni load registered being 2,cxx) k\v. Among the recent extensions are two l,ooo-k\v Parsons turb ^-generators, consuming
17 lb. of steam per k\v-hour when working with steam superheated through 100° F. and a 28-in. vacuum. The dynamos are
of the revolving-field type, running at 1,500 r.p.m. and generating three-phase currents at 6,000 volts.
They have been installed to deal primarily with the power load in the neighborhood of the docks. In conjunction with them at the generating
station are two 500-kw La Cour motor-converters. Their alternating-current side

is

wound

from the turbos,

to take 6,000 volts

while the direct-current side

is

wound

to suit

the voltage of

the direct-current generating plant.
Thus these converters
can be practically fully loaded for 24 hours per day, and often
dispense with the necessity for running a partly-loaded engine

Three similar machines have been

and dynamo.

installed

in

sub-stations, while there are, in addition, three batteries of ac

cumulators, each of 600 amp.-hours.

All distribution

is

carried

out by means of direct current, the three-phase currents being
used solely for transmission. Electric power is used for a great
in the district and much attention has been paid
a vigorous canvass. The increase of the power load and its
effect on running costs and standing costs is clearly shown in
Fig. 2. The running costs have been brought down from 0.76 d.
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ii.

very small compared with that of light, there are six frequencies
(q) for each class (fe) hence, the ring gives at most 18 observ;

When

able lines.

the velocity

is

comparable with that of light,
and there are an

the frequency equations are transcendental,

number of frequencies (q)

infinite

these frequencies only

maximum number

that the
that

for each class

can give

si.x

rise to

for the ring

is

(fr)

observable
only

—

but of

so

as before;

18,

too small to account for series or bands.

is,

February.

;

lines,

Mag.,

Phil.

—

Change of Conductivity of Air. Gates. An abstract of a
Physical Society paper on the conductivity of the air caused by
Investigations
certain compounds during temperature changes.
air, caused by the presence of the
under certain conditions, indicate that it
accompanies hydration and dehydration, although phosphorescent effects to which it may be directly due appear at the
same time. The phenomenon is most easily observed during
the cooling of the quinine from something over 100° C. to room
temperature. During the investigations described in the present
paper a large number of substances were heated to about 150°
C. and the conductivity of the surrounding gas was tested while
they cooled. Of all the substances tested none was found to
give so large an effect as that which results from the sulphate
of quinine, but a very definite and marked conductivity was
found to accompany the cooling of anthracene and to a less
degree that of grape sugar and aesculin. Phys. Rev., February.
Iron Under Small Periodic Magnetising Forces. Baldwin.
An investigation of the relations which obtain under actual
working conditions between the amplitudes and phases of the
different harmonics of the magnetic induction produced in iron,
and those of the magnetic intensity producing it, for low values
From the harmonic expressions obtained
of the induction.
for these quantities, the loss of energy in the iron is deduced.
Former experiments on the subject have been performed under
The
statical conditions which are seldom realized in practice.
author studied the behavior of specimens pf iron in which eddy
currents were very small and also those in which they were

of the conductivity of the

sulphate of quinine

—

/

'

»
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OS

The

considerable.

results are given

in

a

number

—

of tables.—

Phil. Mag.. February.

I

i

I

I

Magiu-lic Pro/'crlu-s of //cKj/rc

umi-t.

of a

stract

-POWFR COSTS.
in

March,

1905. to 0.52 d. (1.04 cent) in

December,

1906.
The standing costs in 1006-7 arc affected by an incn-a-t'
of 100 per cent in taxes. Lend. Elec, February 15.

—

Blectrophysics and JVlaKnetlsm.

—

—

heory ami Raduituin. Sciiott. Ky the electron
theory of matter the author understands any theory which assumes matter to consist of electric changes, acting upon each
other with clerlromagnet forces only.
He investigates mathematically how such a theory could account for the spectra emitLleclron

I

The chief conclusions of his arguAfter some preliminary notes an ideal

led by the several elements.

ment arc ai follows:

radiating system is considered, consisting of a large number 01
mutually independent similar rings of electrons, each in orbital

motion

in a

ionized

owing

suitable controlling field, of

which

a

fraction are

to the previous expulsion of an electron.

Kacli

ion exccMlcH a ninnher of vibrations; these can be arranged in

groups according to the freriuency (q) relative lo the rolat
ing ring; each group includes n rlasses of vihrnllons, n being
the number of clcctrona in the ionized ring fion). and the class
(k) giving the number of segments in which the ring vibrates.
Each vibrating ion emits a corresponding nmiiber of waves, of
which the frequencies lo a slalioiiary observer ace (q \- kw),
«• being the angular velocity of rotation of the ring.
The in-

nix

tensities of these

waves after the

off with such great rapidity that

first two or three classes fall
waves fpf classes tand up,T

wards are far too weak lo give rise lo observable speelriim
lines; waves of classes -f
and o give rise to lines whose iiilensilics are of the same order of magnitude ^is those of spectrum lines; waves of claaset -|- 3 do so when the ionization i*
1

largr.

When

the velocity of the elertrons in slendy motion

is

position.

are

McLennan.— .\m

ab-

and the permeability of Hcuslcr alloys of varying comFrom measurements on the two phenomena the alloys

striction

(1.52 cent)

.I//o.v,c.—

Society paper on tests of the magneto-

Physical

shown

be

to

an exceedingly unstable condition

in

ulieii

from observed changes in their magnetic
liehavior the conclusion is drawn that profound modifications
.ire made in their structure through the lapse of time as well
temperature and by repeated magnetizations
;:s by changes in
and demagnetizations,— r/i.v.f. Rcr:. February.
made, and

freshly

Alloys of Nickel.~\\u-v.

Many

paper.

the nickel steels and

,1

The thermal,

terials.

.\n

of a Physical

.•ibslvact

Society

Such are
used as resistance ma-

nickel alloys are of great importance.

number

of alloys

iiiech.iiiical

and

electric

properties scen>

These relations may
theory.
An atlem|)t was

be closely connected with the magnetic.

If,

Ic

by the allotiopic

for

accoiftited

made by

the author wilhoul succi-is lo apply a furmiila of Van't

IlofT

from the theory of

/v'c7'..

I'ebruary.

lilcclroinagnrlii-

on

a

general

solution

siihtlinus in ihe ca<e of alloys.— P/iy*,

Nn

'I'heory.-

solulion

of

alternative to that of

is

lilfclroii

Thcnry.— DK

I.A

1101. son.

.X

uialluuKiliial

eleclrnmagnetic

the

\.:m\\i. - Phil.

RiVK.— .\

relations.

Man

.

/'//|7.

inallieinatical ivte

Muk

.

The

l-'ebruary.

introduction of flopplcr's factor into the sululion nf
lions of the eleclr<in theory,—

U'lte

llu-

on the
rqua-

I'"ebruary

Hlcctro-Chcmlnlry nnd Untlerleii.
Fixation

0/

Almdipheric Nttrot^cn.

-V.\>.\.\\\L\ii.

—

.\

pa|ier

on

The author
Sieiiicns & llalskc

ihe possibilities of ulili'ing the nitrogen of the air.

work done by Ihe
and gives a large amount of infnnualion
on the prorluclion of calcium ryanimide, which may rilher be
reviews es|)rrially

Company
I'sed

Ihe

in this lield

direrlly as

a

ferlilizer

or

may

l,r

wnrkeil

up into other

—

—

—
March

i6,
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ELECTRICAL WORLD.

1907.

marketable chemical products.
Considerable information is
given concerning possibilities in the latter direction. Electrochein and Met. Ind.j March.
Zinc. Johnson. A paper on the electrometallurgy of zinc.
The author deals with electrostatic and electromagnetic concentrators and discusses how ores formerly useless have thereby
become available for economical treatment. He then discusses
electrolytic processes, both with fused electrolytes and with
aqueous solutions, and thinks that for the treatment of complete
lead-zinc ores electrolysis with an alkaline solution is not un.

—

——

—— —

—

motive force of the cadmium cells. Clark cells with electrolj-tic,
coarsely grained mercurous sulphate immediately after construction have an electromotive force of 1.4204 volts at 25° C.
within a few one hundred-thousandths of a volt and remain
constant in course of time. The authors have been unable to
construct cadmium cells which do not show an identical decrease
Phys. Rev.. February.
in electromotive force.

Telegraphy, Telephony and Signa
Wireless Telegraphy.

— Pierce. — An account

s.

of experiments in

the possibility of the electric

which the author determined the wave lengths obtained when
two condenser circuits, inductively or directly connected to-

furnace and the work which has been done with it in the metalElectrochem. and Met.

gether at a wireless telegraph sending station, are set into oscillation.
The author measured the wave length of each of two

He

promising.

finally discusses

lurgy of zinc by different investigators.
Ind.,

March.

— Bennie.—A communication with reference

Electric Smelting.

Moldenke to use the electric inducThe present author fully
suggestion and deals with the possibilities of

to the recent suggestion of
tion

furnace

foundry practice.

in

agrees with this

the electric furnace, both in iron and in brass foundries.

Elec-

trochem. and Met. Ind., March.
Electrolysis of Mixtures.

on the

first

part of a paper

solutions.

In the present

installment the author deals with the nature of the chemical

compounds
hydrolysis.

in

an aqueous solution and with the phenomenon of

L'Eclairage Elec. February

Units,

16.

Measurements and Instruments.

DeAection Instrument.
tical

— Northrup.—A

description of an op-

device for eliminating the vertical component of the move-

ment of

the image of the scale of a suspended instrument like a

galvanometer.

This device used

conjunction with a well-

in

balanced system enables the scale to be easily read when the
system itself is in violent vibration about a horizontal axis.

The

construction

is

shown

in

Fig.

3.

coupled together after the manner of the electromagnetically
coupled and the direct-coupled sending stations of wireless telegraphy. This problem has been studied before theoretically, and
the author's extended experimental investigation shows that the
theoretical formulas give accurately values of the

—Rosset. —The

mixed aqueous

electrolysis of

condenser circuits with each circuit standing alone, and then
circuits were

measured the resultant wave lengths when the two

where

B

a side eleva-

is

wave

lengths

connected system, and that the values
of the coefficient of coupling required in the equations are accurately enough given by measurements of self and mutual inductance with the comparatively slow frequencies (500 to 1,200 per
in the electr(»nagnetically

second) used with an ordinary induction bridge. For directconnected systems of circuits there is also agreement between
theorj- and measurements, and the wave meter used was found
to be correctly calibrated

lengths

and serviceable for the range of wave
and 1,800 meters. Phys. Rev.,

between 200 meters

February.

High-Frequency Oscillations.
resume of various arc methods

— Fessenden. — A

brief historical

for continuously producing high-

frequency oscillations, with special reference to the author's
to the application of such oscillations to wireless

own work and

—

Lond. Elec, February 15, 22.
Telephone Receiver. Poincare. The first parts of a mathematical paper on the theory of the telephone receiver, based on
MaxwelTs equations. Since the paper is purely mathematical,
L'Eclairage Elec., February 16 and 23.
it cannot be abstracted.
telephony.

3cal«
1

—

—

—

—

Transmission of Photographs. Korn. .\n article illustrated
bv diagrams on several improvements of his method of transmitting pictures over an electric transmission line. Phys. Zeit.,

February

15.

—

FIG. 3.

— DEFLECTipN

IXSTRUMEXI.

bell signals are

«
tion of a

D'Arsonval

coil

with two mirrors, their faces

fitted

making an angle of 90° with each

A

other.

is

a front elevation

The course of the ray from the scale to the
of the same.
mirrors and thence to the telescope is shown in the dotted line.
It is easily seen that rotation of the 90° mirror system about a
horizontal axis does not change the direction of the light ray

Furthermore, if the scale and
the telescope are vertically raised or lowered together in an
arc of which the mirror is the center the image of the scale
continues visible in the telescope. It is therefore very easy "to
find the scale" as the necessity for the up-and-down adjustment

from the

scale to the telescope.

of telescope and scale

when made

to

move

together

is

dispensed

Phys. Rn:, February.
Standard Cells.— Gvthe and von

with.

experimental

The

investigation

chief conclusions are as

Ende.— .An account
Clark and Weston
follows: The electromotive

of

—

Light Annunciators. Dru.mmoxd. .\n illustrated
account of electric light signals for the factory intercommunicaThe
tion system used by the Cleveland Twist Drill Company.
possibilities of electric light signals and their advantages over
Electric

both

of an
cells.

forces

Electric
electric

Iron Age.

pointed out.

March

7.

M s:eIlaneous.
Ignition. — D.wenport. — An article

ignition

for

petrol

engines.

A

on high-tension
of experiments

series

were carried out in the engineering laboratory of the East London College. The only things allowed to vary were the length
of high-tension spark-gap and the voltage and running in- this
way two sets of experiments were carried out one at approximately four volts, and the other at approximately two volts.
The author found that an engine designed to run at four volts
From his
will run quite as well, or rather better, at two volts.
;

:

seems that standard practice, preferring the higher voltwrong. Lond. Eng'ing. February 22.
Teaching Mathematics.— An editorial on a recent address of
Perry on the teaching of mathematics. He called attention to
that abuse of figures which is so often found in giving the
result of an investigation with far greater accuracy than is

tests

age,

it

is

—

He

now more

intent,

not

so

much upon

of standard cells set up with electrolytic mercurous sulphate by

really

under
otherwise perfectly equal conditions within a few one hundredMercury twice distilled in an ordinary
thousandtlis of a volt.
vacuum still gives the same results as mercury distilled by HuAmalgam prepared in the usual way gives the
lett's method.
same results as electrolytic amalgam. Clear and cloudy cadmium sulphate crystals produce no difference in the electro-

extending the mathematical programme, but upon knocking out
the useless parts of it, and thereby making it possible for a
student to reach the useful, and, at the same time, higher

diflferent

observers

and

from

different

sources

agree

possible.

is

branches of mathematics more rapidly.

Henceforth the

ele-

mentary calculus and easy differential equations are to be school
exercises, and permutations, combinations and probability are
Lond. ElcC, February 15.
to be post-graduate studies.

—
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BOOK REVIEWS.

be asked of the most exact scientific writer.
that

Uber Elektroxex.
28 pages.

By Dr. W. Wien.

Price,

i

Leipzig: B. G. Teubner.

mark.

The pamphlet contains an address by Dr. \\". Wien at the
77th convention of German Naturalists and Physicians, at Meran in 1905. It contains a very interesting historical review of
the subject

from the standpoint of a physicist. A hibliograpiiy
is appended, which greatly adds to the value of

of the subject
the paper.

Elektro-Ixgexieur-K-^lender, 1907. By A. H. Hirsch and F.
Wilking. Berlin Oscar Coblentz. 330 pages.
Price, 2.50
marks.
:

1 his

tilde iiiccum, prepared for the use of the electri-

little

cal engineer, contains tables, constants

and formula frequently
The wants of the
central station with its generators, transformers and prime
movers have been well kept in mind as well as the equipment
and management of trolley lines and electric raj^ways. Other
motors have not been forgotten whether driven by gas, oil
or steam. Electrical engineers will find the condensed informaneeded

in

some of

we

the things which

XLIX, No.
It

is

ii.

quite likely

are to enjoy five or six years

may not come along precisely in the shape given them
"Looking Forward," but there is a certain amount of license
allowed the novelist, and after all Mr. HiUman is likely to be
hence
ir

as near the facts of 1912 as he

The book

is

to miss them.

is

neatly gotten up and printed

and the

illustra-

one wishes there were more of them,
as there are numerous scenes and adventures in the story that
vould serve admirably for treatment with the pencil. Mr.
Hillman must have spent a large amount of time and trouble
over this naive effort in fiction, and we trust he will be rewarded in a substantial manner by the appreciation and cooperation of those whose business it is to promote their own
interests by bringing about the general adoption of electricity
that Mr. Hillman depicts as having actually occurred within
the next decade.
tions are excellent, in fact

the practice of the profession.

of this pocket-book very

tion

Vol.

useful.

Adjustable Ceiling Incandescent
shown

Lamp Fixture

accompanying illustration,
and made by the
Siayright Electric Fixture Manufacturing Company, 96 Warren Street. New York, is adjustable both angularK and in

The
known

ceiling fixture

as

the

in

the

"stayright electric

fixture,"

Entropy.
Thermodynamics from an Engineer's Standpoint.
and the Reversibility of Thermodynamics.
By James
Swinburne. Westminster: Archibald Constable & Co. 137
pages.

Price, 4s 6d. net.

Entropy is confessedly one of the contentious subjects of
thermodynamics, about which much has been written without
affording unqualified satisfaction to the student or a feeling of
comfort to the engineer. The mathematician is wont to treat
it

with an array oi symbols upon which he plays with skill and
but the practical man looks askance at in-

self-satisfaction;

tegrals

and

means.

9

.An

diagrams, asking himself the while what

<p

made

it

all

handy volume to say in
plain English just what the entropy of a working substance
is and also what it is not
Comparisons and numerical examples are given to help in forming a just concept, a physical
idea of this elusive thermodynamical elf; and it must be admitted that Mr. Swinburne has succeeded in bringing this
effort

is

in

this

quantity out of the haze of uncertainty that surrounded it and
given it a clear meaning and a physical basis by which it can
be recognized, its properties studied and its action estimated

By H. W.

I-OOKIXC FoRWARii.

Hillinan.

Valley Forge Publishing Company.
tions.

This

Northampton. Mass.:
320 pages,

fi

illustra-

Price, $1.50.

and original book is an effort to present the
and applications of electricity in the form of
fiction.
The story deals with the phenomenal progress of electricity a« evidenced in the year 1912, and the title is borrowed
from Edward Bellamy, the author of "Looking Backward." In
v.htim the book is dedicated. Under a very thin veil and slight
disguise Mr. Hillman lias made a sketch of the groat General
Electric Works at Schenectady and most of his plot and many
'.f
the incident' spring from the environment of the placid
Mohawk Valley. In fact, it is safe U> assume that Mr. Hillman
.ias drawn upon hi§ own boyish rrminiscrnccs for
local color,
Hist aj he has upon his own experience and accomplishments
I" an electrical enKinccr for the various
developments of elec-

modern

interesting;

ideas

tricity that

As

he brinRi imdcr notice.

a novel, the book will not sliinr, perhaps,

among fhc great
of the world, but it in certainly extremely interosling
>nd ingcniou* in its treatment of electrical conditions and apl.lianres, and in making the events of. the story bear
a logical

iK-tion

I'-lalion

to the

po«.ibilities

that

rlcrlricity puts in the hands
while the effort is made by the
ordinary writer of fiction to avail hinnrlf of rlrrtricily as the
'<-in fx machinn, and the results are often liidicroiis,
On the
ibrr hand, the rlrcirical events in Mr. Ilillman's
novel arc

of the engineer,

f)ncp in

a

•

•

rr;,,.,n.nt,lr

ri.i,!

irr,-

t,.

life,

white hi. technique

is all

that could

^ll.^

lenglh,

I

ANll

.'— ADJUSTABLE

and the lamp has

he seen,

(inc

.ilso

IKII.INti l.AMI-

I-

l.\TfRK.

an angular adjustment.

As

will

lube triescoprs into another and by

means of
can be swung

a
socket adjustment at the canopy, the fixture
in
any direction to throw the rays of light from the lamp directly
on the object it is desirc<l lo illuminate. The universal joints
the canopy ami socket arc controlled by friction tension
holding the fixture wherever put without the means of any set
screw or other device.
The tightness or looseness of the
at

swing of the fixture is initially roKulaled by Ibree screws on
the bottom of the canopy,
When the Icnglli of the fixture
shortened by telescoping, the cord forms a natural coil in
canopy, as shown in Fig, 2,
The stanrlard si/e of fixture is 4 ft, closed and 6 ft. 6 in. extended, but the fixture
is also made to meet the neeils of any specific case.
is

the

—
^Iarch

i6,
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Emergency Lighting

of Pictures.

The Engineers' Club prior to moving next month from its old
\home on Fifth Avenue, New York City, to its new house on
Bryant Park, decided to give an exhibition of paintings by
modern American artists, with the object of making a selection
and purchase of some of them. The main dining-room was

559

The alternating-current service was employed, the club being
connected to the mains of the United Electric Light & Power
Company. Sixteen two-glower lamps were installed and the
lamps were suspended four feet from each picture, and about
six to seven feet on centers.
This was found to give a per-

make a most satisMr. F. W. Smith, the secretary of the
United Company, and Mr. C. A. Barton, of the Nernst Lamp
Company, both members of the club, co-operated actively with
the art committee in making the installation a success
and it
fectly diffused light of sufficient intensity to

factory illumination.

;

is

said that a better exhibition of

— was

its size

and kind

— some thirty

never given with better lighting, in New York
the club will have a fine large club room
available for such purposes, and at the first exhibition in that
house it is proposed to employ the same lighting methods.
pictures

In

City.

its

new home

Economical
Belleville,

greater

111.,

number

of Lighting

Increase

Network

having some 20,000 inhabitants, possesses a
of manufacturing industries of various kinds,

is usual for a town of its population.
Gas & Electric Company, which has been supplying both light and power for these factories for several years,

especially foundries, than

The
for

Belleville

a

which,

Icng time maintained a 500-voIt direct-current service
it
was found, required considerable expenditure foi

feed wire copper in order to e.xtend and enlarge

take care of

new

its

service to

factories scattered along the rights-of-way of

several railroads passing through Belleville.

A

means of overcoming this difficulty was presented in the
power from single-phase lighting circuits or of installing a polyphase distributing system for power
purposes.
The use of a single-phase system was adopted and

alternative of supplying
FIG.

I.

— TYPE OF

.\RT

G.^LLERY REFLECTOR.

Utilized for this purpose, but serious difficulty arose in connection with adequate lighting with incandescent lamps. It was,
therefore, decided to adopt the Xernst lamp for the purpose,
-employing the "-\rt Gallery" reflectors similar to those used in
lighting the Art Galleries at the St. Louis Exposition in 1904.

"The quality of the

light,

in

Fig.

makes

it

close identity with

its

2.

sunshine,

very suitable, and in this instance again the results were

beyond

special

were

all

reception

all

praise.

given to

most enthusiastic as

New York
to the

.brought out the real colors, tones

artists

nnnncr

.iiid

solve the difficulty.
cycle

in

these .ttcntlcnien

which the lighting

"valuer" nf their work.

The generator

machine and the engine

nolds-Corliss type, 30

by 48

in.

is

a 550-kw, 2,300-volt, 60-

one of the well-known Rey-

is

in.

While a considerable portion of the present output

Lighting of Art Exhibition, Engineers'

Canvasses were shown by Alden
Weir, Ran.ijcr. Bunco, Dearth, Paul Dougherty, Childe Hassam,
Howe, Davies, Rider. Dossar. Dangcrficld and others, and at a

•certainly

an Allis-Chalmers Corliss engine direct-connected to an AllisChalmers single-phase generator was tlie equipment selected to

Cltjb,

New

is

through

York.

a S0!>-volt, direct-current generator, the soo-volt system

being extended.

.-Ml

new

business

alternating-current circuits, and

i<

is

not

taken on the single-phase,

some business has even been

changed from 500 volts direct current

to single-phase, alternat-

ing current, because of better voltage regulation on the alter-

nating-current circuits.
hp. 500

is in

Out of a connected load of about 900

direct-current motors.
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The steam then

engine.

Horizontal Tapping Machine.

condensed

machine driven by
latter being

illustration

a

^2-hp electric motor, the speed of the

i,8oo r.p.m.

holes from 3/16 to

The machine

in. in

1/2

shows a horizontal tapping

diameter.

is

suitable for tapping

The head

stock

is

solid

with the bed and fitted with cap bearings in which run the
hubs of the driving pulleys, so that the spindle is freed from
the wear and pressure of the belt.
The spindle is driven by
a positive clutch working between the two pulleys, and is fitted with an adjustable collar to provide for tapping very

shallow holes
taps.

The

tall

and a universal three-jaw chuck
spindle has a

movement of 2

in.

for holding
by lever and is

provided with a binder and an adjustable stop collar. The work
pad is removable, and the spindle is fitted with a taper hole
to receive tools, so that the machine mav be used for drilling

XLIX, No.

ii.

feeds the low-pressure turbine and is

barometric condenser.
pressures are atmospheric pressure absolute at the inlet

The

The accompanying

Vol.

in a

and 28-in. vacuum at the outlet. The quantity of
steam available from the main engine is more than twice the
amount needed by the turbine. In order to avoid back pressure
on the engine a 24-in. relief valve exhausts direct to atmosphere
when the pressure has a tendency to increase.
In case of a shut-down of the main engine for a long period
of time an automatic reducing valve allows the steam from the
boilers to be directed and utilized in the low-pressure turbine.
This process shows that in the exhaust of an average size
reversible blooming mill there is enough available power to run
from 1,000 to 1,500 kw, the only expense being interest on the
mvestment and condensing water.
Mr. A. Leonhauser, engineer of the International Harvester
Works, in collaboration with Mr. C. H. Smoot, of the Rateau
Company, designed the entire plant. The turbine and dynamos
were manufactured by the Western Electric Company in its
Hawthorne shops, under the drawings, specifications and superThe barometric convision of the Rateau Turbine Company.
denser and air pump were furnished by the Alberger Condenser
Company, of New York. The steam regenerator, designed by
the Rateau Steam Regenerator Company, was built by John
Mohr & Sons, of Chicago. The piping was furnished by the
Best Manufacturing Company, of Pittsburg. The whole plant
was contracted for and put in operation by the Rateau Steam
Regenerator Company, 215- Wabash Avenue, Chicago, which
handles the exclusive rights in .America for the steam regenCi the turbine

erators.

Motor Driven
The

Shaper.

shows a very interesting applicadirect-current motor to a high
speed, quick stroke, 24-in. shaper recently manufactured by
Gould & Eberhardt. of Newark, N. J., for the National Tube
tion

TArri.vc

purposes.

The wfiKht nf

distance between
the swing over

Machine Company,

1 1

in.

New

a

General

the machine

is

work

This machine
York.

Application of the Rateau

Electric

MOTOR-DRIVEN SHAPER.

.MAcaiNt

the chuck and

Jjcd,

illustration herewith

of

400
plate
is

lbs.
is

;

the greatest

12}^

made by

Process

the

and
Garvin

in.,

for

the

Company, Lorain, (J. The motor is mounted 011 the back of themain column of the shaper, thus making it integral with the tool,
and at the same time keeping it where it will be protected from
dirt or sweepings.
The compact cylindrical construction of
the motor adapts it to the machine so that a symmetrical unit
results.
Tower is transmitted to the main shaft of the sha|icr
Ihroiigh a Morse silent chain.

One

I'tilization of E.xhaust Steam.

found

of the special features in this electrically-driven tool is
motor is not stopped and started each

in the fact that the

The motor may
itself is stopped or started.
run continuously, and by means of the long, curved lever shown

time that the tool

The

first

application in

utili/ation of exhaust

has l>ccn put

in

America of the Ratcnii process

for the

steam from intcrinilU-nlly rtmninK engines

operation at the sicci works of the international

Harvester rompany, South Chicago, III. The exhaust steam
from a rcvrrsible blooming mill Is ulUizcd in a low-pressure
Rateau turbine of 600 kw capacity, (lirect-cnnncctcd to two
direct-current, aso-volt generators
In view of regulating the
intermittent exhaust of steam, the exhaust of the blooming mill
is worked through one of the water type Katcaii steam regenerators, which has a capacity sufficient to take care of intcnnit'ions of several minutes' diiralinn in the running of the main

thrown in or out, as occasion requires,
thus giving perfect control of the cutting head without the
strain or shock involved in starling and stopping the motor in-

at the right, a clutch is

stantaneously.

A very desirable fe.itine in coniirrtion with the clutch is tlir
mechanical brake which rnal>lrs the cutting head to be brought
TIk*
to rest almost instantly (luring any portion of the stroke.
arrangement for governing the transverse feed of the table is
ingenious and eflrctive, as is also the method supporting the
table on the cxtrmlcd base when heavy work is being machined.

March

i6,

ELECTRICAL WORLD.

1907.

Portable Volt- Wattmeter.
The instrument

561

Peerless Fans.
a

In the Peerless fan motor for 1907 a number of the parts have

voltmeter and a wattmeter and is especially suited for the testing of lamps and accessories by central station companies. The
instrument is provided with a sw^itch having two pointers one

been brought to a further degree of efficiency through changes
in detail design. All swivel and trunnion desk fans are instantly

and the other for 300-volt circuits. Each
pointer travels over an arc which has three stopping points, the
first reading "volts," the second "watts" and the third "off."

thumb-screw

illustrated herewith

combines

in

one both

:

for 150-volt circuits

C0MBI.V.\TI0X

convertible

PORT.\BLE VOLT- W-\TT METER.
bearings.

polishing

meter very convenient, because the use of

this

instrument by his

showing up the good points of

by

fans

A

merely adjusting

more

oil that

a

single

positive device has been

happens to escape from the

PEERLESS F.\X.

In the socket arranged on the top of the cars can be placed a

in addition to

bracket

at the trunnion.

adopted for catching any

lamp or an attachment plug connected with the device under
test.
In addition to the testing of lamps the instrument is useful
for testing small motors, water heaters and coffee percolators,
and it may conveniently be employed for determining the core
loss in transformers for capacities up to and including 30 kw.
A manufacturer of lamps or small electricity consuming devices who makes meritorious products will find the volt-wattsalesman

into

his

own

Close

and

attention

lacquering.

is

given

The

to

the

japanning,

finish,

motors is also
japanned, thus precluding rust and also providing an insulation.
interior of the

An

alteration in the switch at the top of the ceiling fan makes
well-nigh impossible for lead wires to be broken off. These
latter fans have also been redesigned for increased speed, to
it

meet the demand

in that direction.
The oscillating desk fan is
designed to reverse against an air cushion that does away
with all jar. Various other details of the mechanism of this

now

have been improved.

apparatus, serves to accentuate the deficiency of inferior types.

The instrument

made by

is

the

Wagner

Electric Manufactur-

Diehl Telephone Booth Fan.

ing Company, St. Louis, Mo.

The Diehl Manufacturing Company has added

to

its

long

shown in
The construction of the motor

line of fans a type for use in the telephone booth, as

Voltmeters for U.

S.

Signal Corps.

accompanying illustration.
same as that of the Diehl Universal fan motor, but the
adjustable features of the latter are replaced by suspension
the
is

The United

States Signal Corps issued a specification calling

twenty-four

for

post

testing

voltmeters

to

be

the

used in cable

These instruments were to be standard in size, deadwith equally divided scales, and to give full scale deflection

testing.

beat,

on 60 volts with 100,000 ohms resistance, the resistance to be
self-contained in the instrument and the instrument to be provided with a key for throwing in and out of circuit. They specified that the instruments must be accurate within Yz of I per cent.
The makers, however, guaranteed an accuracy of ^ of i per cent.
These instruments were carefully inspected at the works of the
Keystone Electrical Instrument Company, Philadelphia, by the
electrical engineer for the Signal Corps, were accepted, certified
and paid for.

The

particular interest in this order lies in the high resistance

called for.

meant the construction of

It

ment, with pivoted moving

ohms per

a commercial instruhaving a resistance of 1.667

^L-A.
TELEPHONE BOOTH

which meant that the makers had but 1/1667 of

volt,

an ampere

coil,

F.\N.

and was constructed on the well-known
Only a few years ago such a
sensibility would have been considered good for a reflecting
galvanometer, and it seems to show the advaficc in the art of
electrical measuring instruments when such a sensibility can be

By this means any vibration
from the moving parts of the motor or other cause is not communicated to the motor support, with the result that there is
absolutely no noise in operation.
The speed of the motor is
also greatly reduced to eliminate any noise due to the movement
of air. In addition the small size of the rooms in which they
are commonly used renders unnecessary and undesirable the
stronger air current produced by the motor running at normal

achieved

speed.

It

was,

it

at
is

believed,

commercial use
pivoted

moving

in

for

full

scale

deflection

of 90°.

the most sensitive instrument put into

the shape of a calibrated instrument with

coil,

Deprcz-d'Arsonval

in a

disposal

their

principle.

direct-reading voltmeter.

springs, as illustrated in the cut.
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General Electric Fan Motors for 1907.
The General
line

Electric

of fan motors.

Company

Desk fans

Vol.

XLIX, No.

current and a 52-in., four-blade fan is used.
Mention has b-een made of various speeds of

ii.

This

fans.

presents, as usual, a complete

are furnished in

different

all

types for standard voltages and frequencies or are wound specie!
Both direct and alternating-current fans of the desk
to order.

made with 12-in. or i6-in. blades. These with the
bracket type fans of the same design and sizes are available
for all classes of service. In addition to the ordinary uses for
type are

cooling, office desk or domestic ventilation during the

summer

months, they will keep the frost from the storekeeper's window
or supply air currents for advertising novelties of various kinds.
In a store on a windy street an odd use of a fan of the desk
type was recently noticed. The customer's entrance to the shop
was accompanied by a stiff breeze which badly disarranged tlie

A large fan motor was mounted opposite
nearby counters.
the door so that the force of the air counteracted the entering
breeze, the door by this method being opened in comparativj
calm.

FIG. 4.

Combining the compact and efficient general design of the desk
and wall bracket types of fan motors, with special mountings,
are the telephone booth ventilating fans and the e.xhaust fans.
spring suspension of the former eliminates vibration in
makes what is ordinarily a turkish bath

The

the telephone booth and

I

c.nliinct

^lilKK

T-(

l-HRKNT DESK FAN.

more bearable

in

summer.

FIG. 2.-

wall bracket type

This fan

is

quencies.

The

method

mounting

made

for butli

the exhaust fans indicate the
This type of fan is useful in both
private and public kitchens, in restaurants, lavatories and stores
where a permanent method of ventilation is desirable.
Quite recently the use of the fan motor in the cold air pipe
of the hot air furnace has been exploited, as an economical addition to this heating syjtcni. The square frames of the exhaust
fan types mi({ht readily be adopted for this purpose and a permanent installation be made.
The broad wooden blades of the celling fan suit them, espeof

illustration

is

bracket

wall

I'lG.

CKILING

r

four-point

switch and

giving three speeds.

resistance,

of

these.

while the s8-in. blade direct-current fan can be
and the 56-in. blade dircrt-rurrent fan

operated at three speeds

The motors

arc

wound

for

all

commercial

^

Rohhins
the

-As
c:.ited

I

K.xhaiist Fans.

value of good ventilation becomes generally appreis an increasing demand for exhaust fans suitable
r<ioms, li;ill«ays, closets

fur ventilating small

To meet

iiients.

hig.

Myers

there

this

was placed on

way, and

Is

now

sidered standard.

single speed,

— ALTERNATING-CL'KKKN

by a self-contained

fans

indestructible

fans and 56 and 58 in. in diameter for the direct-current motors.
All have four blades and arc made in plain or in ornamental
designs.
The allcrnating-ciirrcnt ceiling fans have two or

a

3.

KAN.

The apparatus

at

it

obtained in the direct-current type of desk and

cially for ihc cooling of large areas without disagreeable drafts
The fan blades arc 52 in. in diameter for alternating-current

three speeds,

of well-nigh universal application, since

is

-nay be operated on slow speeds for the office desk or home
and on the higher speeds for stores and halls. Similar speed

-ALTEKNATING-CURRENT WALL
BRACKET FAN.

alternating and direct current at commercial voltages and fre-

EXH.AUST FAN.

speed variation, in alternating-current motors, is obtained by a
In this wav the desk or
six-point reactive coil and switch.

regulation

Flf.

— .ALTERNATING-CURRENT

eral sizes,

demand

the

exhaust

and small
fan

a|iart-

illustrated

in

the market during last season in a limited

being manufactured

consists of small

two of which, with

very large numbers.

in

direct-current motors in sev-

!2-in.

and

i6-ln. blades, arc

con-

On

these motors arc brass-plated propeller
type fans, and the motor and fan are, as shown in the cuts,
iMouiitcd in brackets in wall rings, to serve as exhaust fans.

They arc
iif

more ornamental and

rather

fuiish thati the

ordinary exhaust fan,

of
.so

for use In the nrdhiary class of interiors.

highly

voltages and frequencies.

usually

For soda fountains, public dining tables, etc.. a combinalinn
rolumn fan and electrolier forms an artistic fixture. Such a
(an Is shown in Fig. 3. The motor is designed for alternating

iiiciunting

laccpiered

polished,

l>c

The
.iiid

better suited

brass parts are

the

motors and

rings are finished in black enamel.

There arc many
have the

and

much higher degree
as to

air

in

a

classes of service

where

rompartinent kept

In

it

Is

desirable to

circulation,

so as to
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maintain uniform conditions of temperature or humidity, such
for instance as laundry dry houses.
For this purpose the fan

shown in Fig. 2 has been developed. It consists of a very
powerful ceiling fan type motor mounted on a tripod with the

more rigid bracing and by the adopheavy rectangular wire for the guard ring. Improvements have also been made in such details of construction as
bearings, arrangement of switch and switch handle, etc., all of
greatly strengthened by
t-on of

EXHAUST FAN.

FIG.

some distance below the bottom of the feet.
intended to be mounted on top of the roof of an
open or dry room, with the shaft passing through the roof,

shaft projecting

The motor

is

563

I.

— LUNDELL BR.\CKET

FAN.

which will make this fan even more reliable than previous
Sprague models, which have always been the best. The aim

and the blades mounted just below the

ceiling, inside.
All
parts of the apparatus are designed in proportion with the idea
of being self-contained and running for long periods with no

The same system of

attention whatever.

FIG. 2.

— CEILING

lubrication

is

employed

FAN.

FIG. 2.

— LUNDELL

DESK FAN.

which has been used in the regular "The
Standard" ceiling fans of the same manufacturers for many

CI the manufacturers has been to produce a fan

years.

and they claim that the Sprague universal fan attains these

in these fans as that

The

fans above described are the

most important additions
to the line of fans which the Robbins & Myers Co., of Springfield, Ohio, has been marketing under the name of "The Stand-

liability

and lasting

qualities absolute

on whose redependence can be placed,,

ideals.

Disc Ventilating Fans.

ard" fans for the last ten years.

The accompanying illustrations show two types of ventilating
made by the American Blower Company, Detroit, Mich.

Lundell Fans.

fans

Tj-.e Lundell direct-current fan motors, manufactured by the
Sprague Electric Company, have been improved for the season
of 1907, with a view to embodying in one fan all the features
of the solid base desk, the swivel and trunnion desk, and the
swivel and trunnion bracket types.
This has been accomplished by dispensing with the usual swivel and trunnion arrangement and substituting therefor a universal joint as a
connection between motor and base, which enables the fan
to be used interchangeably as desk or bracket type. This construction presents obvious advantages to both dealer and

FIG.

I.

— DISC VENTILATING FAN.

user.

In addition to the

are incorporated

in

new
the

universal joint, other improvements

1907 fan motor.

The guard has been

.'\s

will be seen, in

stantial

one case the motor is mounted on a subis supported by a steel saddle.

base and in the other
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It

claimed that these methods of mounting are superior to

is

that in which the motor

is

compcsed of

is

It

2.

l-icj.

— UISC

Vt.N'nLATIM.

the central disc prevents backflow of

from 18

air.

in

The

high speed.

Westinghouse Fan Motors.
The line of Westinghouse fans for 1907 incorporates the
good features of previous years, together with a number of
improvements, still further increasing their efficiency and effecThe accompanying illustrations show the alternatingtiveness.

FIG.

r.\.\.

made
and of medium and
The

fans are

diameter to 60 inches,
has a speed of 900 or 1,40a r.p.m.,
in the former case consuming ]4 hp and in the latter case yi hp.
The corresponding figures for the 6o-in. fan are 300 and 400
r.p.m. and 2.85 and 7.25 hp.

in sizes

XLIX, No. n.

attached to the arras of the fan. Each

12 steel blades, each overlapping the adjacent
has been found that this large number of blades and
their particular form assures a maximum delivery of air, while

fan

ones.

Vol.

i8-in. size

I.

— .\LTER.\.\TINC-CURRF.NT

DESK

F.\N.

The former are mide
and for voltages of 100-115 and
of blades being from 12 in. to 16 in. For all

current and direct-cunent desk fans.

from 25

'or frequencies

2^0-230, the size

to 133

frequencies from 25 to 133 there are two speeds except for 40
which case there is a single speed. The

to 50-cycle circuits, in

liigher speed

ranges from about 1,300 r.p.m. for low frequencies

Emerson Fan Motors.
The

1907 line of

Emerson alternating-current desk and

ing types of fan motors

ceil

from those of last year,
when a number of important improvements were introduced.
As in previous years, the fans art manufactured in two grades;
"Emerson" and "Trojan," the latter being intended for service
not necessitating all of the refinements embodied in the "Emerson"

fan.

The

diflfer

latter are

but

little

equipped with a patent blade giving

FIG.

to 1,600

r.p.m.

for

2.

— DlKKl T-i rUKl.N

Iii(;li

1

friqiKiuies.

PESK FAN.
the

corresponding lower

and 1.200. The direct-current fans are made
in two sizes, 12 and i^'-in., for the same voltages as the alterThe direct-current type, however, has
nating-current type.
three speeds, the lower being 1,000 r.p.m., the second speed
1,300 r.p.m., and the third speed 1,600 to 1,650 r.p.m.
speeds being

KMKKSON W M.L IlkAtKKT
the best distribution of air with the least

ened

steel shaft

and

oil-tiKht bearing,

Buffalo Electric and Haiul Foi gc Blower.

F.\N

hum and have
lioth lines

a hard-

have a con-

vertible bracket base permitting the desk fans to be rliangcd into
bracket fans without extra parts, which feature was introduced
last

year.

For high-frequency alternating current there

five-blade, singlc-.«pccd ceiling fan; other types

porcelain

mounted switch

medium speed

in

the

base.

hnvc

The

a

dt!ik

is

a

two-speed
fans

for

60 cycles have an improved form of field
winding and an automatic starling device which insurrs a prompt
start and low current coniuniption on either speed.
at

1,1.=;o

Electrically-driven forge blowers are iml what

may

be termed

an innovation for their use has becntnc conunim in the larger
forge shops and small sizes have been economically employed
by the smiths and horseshocrs having a large amount of light
work to handle, not because of convenience, but as a money
The clei-trir blower can Ivc placed where most consaver.
venient without r<'«ar<l t(i line shafts or other shop arrangements, and

it

has been

fouiirl

that

its

inslall.ition

saves practi-

cally all the time of inie helper anil, of course, only

power

in tlireit

prnp'irlioii to the aniiinnt of air

consumes

delivered.
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For small shops on country circuits one complaint has formerly been that the supply of current could not be depended
upon with absolute certainty, and that t,vo blowers, one powerdrivcn and one hand-driven, were desirable to insure against

To meet

emergencies.

of Buffalo,
bination

New

the

demand

York, has just placed on the
and hand blower, consisting

electric

Company,
market a com-

the Buffalo Forge

565

Sturtevant Steel Plate Electric Fans.
The accompanying

illustrations

show two

electric

fans

made

by the B. F. Sturtevant Company, Hyde Park, Mass., for purposes of ventilation and also for application to mechanical draft.

of a Buffalo
forge with an electric motor mounted on a small platform contained within the tripod legs of the machine. This places the

motor

an out-of-the-way, yet readily accessible, position. The
is continued through the dust proof oil case containing the gearing for the hand drive, and terminates in a
small pulley which connects with the motor by means of a
in

fan spindle

round

belt.

The motors

usually supplied are either 104-volt, 60-cycle
induction type for alternating current, or for iio-volt, directcurrent, and are attachable by lamp cord to an ordinary i6cp lamp socket as a source of power.
If at any time it is

desired to run the blower by hand, the belt

is removed and the
becomes at once an easy-running, powerful blast
blower.
The power for the hand drive passes through only
two sets of helical and spur cut gears finished on special
machines, and running in an oil bath with attendant minimum
loss by friction.
AH bearings are bored and reamed in the
solid metal, no liners being used.
All machine work is done
on jigs and the parts are interchangeable.
The outlet of
the fan casing may be turned at any angle desired, and the
gear and fan case are also adjustable as to height.
The
blower is furnished with blast piping, air-gate and side and

machine

center blast tuyere.

The

applications of the electric-driven

hand blowers are not
however, as they are suitable for use
in systems for drawing ^out smoke or fumes through piping
where exhaust fans are not suitable, furnishing air at moderate pressure up to i or 2 ounces through short piping sysconfined to forge

tems,

fires,

FIG.

The enclosed
fans for the present year

made by

— MOTOR

FuK

.\TT.\CII

.MEM

TO

F.\.\-.

Fig. I shows an eight-pole fan motor for attachment to the
case of a fan, and Fig. 2 illustrates a type for bolting directly
to the wall, a four-pole motor b-eing used in this case.
In each
case the motor has been specially designed for fan service.

etc.

Fidelity Fans.
The

I.

feature of the latter

motor renders

it

serviceable

the Fidelity Electric

Company, of Lancaster, Pa., are of the combination type, which
enables them to be used indifferently as desk and bracket fans.

The new

type

is

a swivel

and trunnion

J-Iur.r.rrv

tration,

and the hole

ing the swivel

arm

fan. as

COMBINATION

shown

in the illus-

l-AN.

in the base at right angles to a hole engagenables the fan to be transformed into a

bracket fan as well. The motor of this fan is of the enclosed
type of bipolar construction, which has been generally adopted
as being the mo'it efficient, satisfactory ami dtn-alilc for desk
fans.

FIG.

for use

where

the air

is

2.

— FAN

COMPLETE.

constantly

drawn across

their surfaces.

250 or soo-volt circuits. The
speed ranges from i.ooo r.p.m. for an 18-in. size of fan to 115

The motors are wound
r.p.m. for a type

is

fitted

imum

for

which has

150,

a fan 10

ft.

in diameter.

with a speed controller giving a

speed.

Each fan
a max-

medium and
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the improvements in Jandus fans

is

a

new

fixture.

tjpe in

ii.

?

type of

motors mounted on a newly designed
The "gjrofan," it will be recalled, is a ceiling or column
which two fan motors are mounted on the extremities

"g>Tofan" having

XLIX, Xo.

the construction being such as to prevent the possibility of oil'
being thrown. The fan is regularly made for frequencies frorm

Jandiis Fans

Among

Vol.

15-in.

V
CENTURY

CEILI-NG 1-\N.

50 to 67 cycles. At 60 cycles the fan has a maximum speed of
225 r.p.m. and a second speed of 180 r.p.m. can be obtained by
means of a two-speed switch. The sweep of the blade is 58 in.

Bates Fans.
into the fans made by the D. L.
Company, Dayton, O.. are mainly in minor details^
further economy and durability of operation, the

The improvements introduced
Bates

&

securing

Bro.
still

main design of the type having been perfected through many

The

years of experience in the past.

convertible desk bracket

fan has a bi-polar motor with three speeds and the motor of the
ceiling type has six poles with either a single or two-speed
switch.
size

— no

The

blades of the desk fans continue to be of generous-

less

than 20

ins.

in

diameter.

Watson Ventilating Fans.
of a rcvolvablc bracket to which motion

motion,

in

is

given about

its

ver-

axis by the reaction of the fan blades to the air they set

tical

Jandus alternating and direct-current desk and
now all made of the combination type which
be quickly trainformcd from the desk to bracket

'i'he

bracket fans are
enables a fan to

The accompanying

illustration .'hows a type of ventilating iat>

niade by the Mechanical Appliance Company, Milwaukee, Wis.
The fan proper is made either with straight or curved blades,

and

in diamclor-;

from

18 to 42

in.

The motors

arc

made

either

type, or vice versa.

Colonial Fans.
The
tofor>!,

As

Colonial fans for 1907 are of the same 'Jcsi^ii as hercno material chanKes having been indicated as necessary.

the result of elaborate tests,

iiiade

which improve the fan

been

increased

without

in

some minor change have bfen
many roipccts. The speed has

increasing

the

current

consumption.

now made in one piece, making it easier
lo fill and adjust.
The ceiling fan switch has bf^'u improved,
and is now so constructed as to make it impossible for th" feci
wires to come loose or he twisted off. The Colonial oscillator
The fink

(an

oil

cup

is

and extended, and severe
have shown the new form to be n great improvement.

has been entirely remodeled

Century Ceiling

tests

l'"an.

VINIII.ATINU FAN.

The

made by

Century
Electric Company, St. Louis, contains a numljcr of improvements over preceding types, whicli have been inlrndun-d lo increase further the efficiency of operation and durability.
The
•haft revolves on hardened steel ball bearings immersed in oil.
ryo7 type of Century ceiling fan,

llic

m fully enclosed. The outfit comprises an automatic release speed cnnlrollcr. The brush-holders are of polished aluminum, and permit of convenient adjustment and rescmi-cnclosed

newal of brushes.

March

i6.

ELECTRICAL WORLD.

1907.

and Commercial News

Industrial
Commercial
THE WEEK

is

still

which

IX TRADE.— Continued improvement

the

in

con-

affect trade

a scarcity of steel billets, a leading concern finding

it

necessary to purchase 5,000 tons from a new Eastern plant, but
on the other hand prices are off 50 cents a ton at Pittsburg. .\
sale of some 6,000 tons of sheet bars for export the last quarter
of the year is reported, and further negotiations are said to be
under way. Activity prevails in finished lines. Practically all

premiums where fairly prompt delivery
Copper was dull but higher, and at the close of
the week the market reflected stronger pressure for prompt delivery of lake, electrolytic and casting copper. Lake was sold at
26c. to 26}^c. for April, May and June.
Electrolytic for the
same months was at 2554c. to 25%c. Prime casting copper, 60
days, was 25c to 25'4C. One corporation sold 15,000,000 lbs. of
prime lake during the week at 26c. to 26iXc. has almost closed
out for May and has none for earlier delivery. Another lake
producer sold several carloads of prime lake at 26->^c. for .\nril
shipment.
The principal domestic copper consumers express
the opinion that present levels of prices will rule through the
year.
They do not anticipate any change in conditions which
will warrant higher or lower prices.
the lighter lines fetch
is

demanded.

;

TURBINES FOR MASSENA.—

I.

Richmond Iron Works, Philadelphia,

P.

Morris Company, Port
has received the con-

Pa.,

Aluminum Company

of America with 12
capacity of 24.000 hp. These turbines
will be installed in its plant at Massena, N. Y., on the St. Lawrence. There are four 6,ooo-hp units in all, each unit consisting
of three separate turbines on one shaft and each turbine consisting of two runners, discharging into a common draught
chest. The turbines will be located in an open flume and operate under a head of 30 ft. and run at a speed of 140 r.p.ni.
It
has also received the contract to furnish the McCall Ferry
I'nwcr Comp.my, at .McCall Ferry. Pa., six 13,500-hp turbines
of the vertical shaft Francis inward flow type.
These units
operate under an average head of 53 ft. and run at a speed of
94 r.p.m. These turbines along with the four 13.000-hp wheels,
which the T. P. Mf>rris Company is now installing in the plant of
the Electrical Development Company of Ontario are the largest
turbines in the world.
tract to furnish the

turbines with a

maximum

LARGE TELEPHONE EXPENDITURES.— That
sums

.ire licing

evidenced by

large

invested in the telephone business in Indiana

the

improvements now being made.

exchange buildings are being erected in Indianapolis by
Union Telephone Company and the Indianapolis
Telephone Company, the Richmond Home Telephone Company,
the Lafayette Telephone Company, the Wabash Home Telephone
Company, the Rushville Co-operative Telephone Company and
the Citizens' Telephone Company, of Columbus.
In each of
these new exchange buildings new and up-to-date switchboards
and equipments will be installed this spring. In addition to
the above the New Long-Distance Telephone Company is completing 600 miles of copper metallic toll lines and the .\merican
Telegraph & Telephone Company has almost completed 300 miles
of toll line between New Albany, Terre Haute and Bloomington, while the South Bend Home Telephone Company is constructing a new independent trunk line by way of Plymouth to
costly

Inietligence,

were noted during the week, also in
the traffic situation, which had the effect of increasing the distribution of merchandise.
Country buyers are present at the
principal business centers in large numbers, and the volume ol
house business done is of excellent proportions, exceeding in
some lines even that of a year ago, when business was e.Kceptionally brisk.
A few trade reports tell of conservatism regarding operations for the future, due to high prices and tight
money, but there is practical unanimity as to the activity of current trade, comparisons with last year's figures being almost
always decidedly favorable.
Several wage scales are under
discussion that may not be settled without further enhancing
the cost of production or operation, but no serious strike is
anticipated, and higher freight rates have become necessary on
some roads because of increased expenses. .\s regards manufacturing lines, it is the old story of heavily filled order books
and of capacity being worked to the utmost, despite which deliveries are backward.
Collections, though satisfactory in some
lines, are, on the whole, very backward, the tightness of money
and the enormous volume of business outstanding being the
main factors. Business failures are down to a low point, the
number reported by Bradst reel's for the week ending March 7
being 172, against 194 in the week previous and 177 in the corresponding week last year. Business in foundry pig iron, taking
Within the
the country as a whole, is of fair proportions.
week the leading interest bought 5,000 tons of Bessemer pig for
delivery this month, the price being $22, valley furnace. There
ditions
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New

is

and

Central

Logansport.

NEW GENERAL ELECTRIC WORKS.— Rumors have been
current for some time as to the establishment of new factories
by the General Electric Company in Pennsylvania, and it is now
announced that large shops are to be erected by the General
Electric Company at Erie, Pa., on about 700 acres of land
east of the city, extending from the Lake Shore Railroad to
the lake front. Arrangements for acquiring the site have been
completed and plans have already been completed for the works.
The present rate of the growth of business of the company requires the provision of additional manufacturing facilities each
year, which will employ between 4,000 and 5,000 additional
hands. The present plants will not be affected by the new one.
About 400 acres of the site will be set aside for residences of
employes. It is the intention of the company to have comfortable

and attractive homes

built.

WESTINGHOUSE

IN EUROPE.— It
French Westinghouse Company has closed

stated' that the
a contract for the
electrification of an important portion of the Italian State Railways, namely, the main trunk line between Genoa and Milan,
is

the contract calling for locomotives and electric equipment
aggregating over 5,000,000 francs. The business of the French
Westinghouse Company for the year ending December 31 aggregated 10,000,000 francs, w-hile this year the orders received in
the electric and brake departments are almost double those for
the same period in igo6, without the contract with the Italian
government. In addition to the electrical and brake branches
of the business, the company has now begun the sale of the
LeBlanc condensing apparatus, under exclusive rights, in connection with the operation of steam engines.

COMPANY.—

It has recently
PHILADELPHIA ELECTRIC
been stated in some of the papers that the Philadelphia Electric
Company is about to build a large power house at Thirteenth
Street and Washington .Avenue.
This is in error. The land
which has been bought is only 1J2 miles from the present River
Front station, where the company has about II acres of land,
which it hopes and proposes to cover ultimately with one of
the largest generating plants in the world. The building, which
is actually to be erected at Thirteenth Street is a store house
for the General Electric Compam-. and the Philadelphia papers
have made a mistake in identity.

POWER—

GEORGIA WATER
The Anthony Shoals Power
Company, of Washington, Ga., having purchased large water
power properties near that place, has in>.reased its capital stock
to $5,000,000. and will build a 30-ft. dam across Broad River to
develop electric energi,-. It is estimated that 45.000 hp will be
of
controlled by the company.
J. A. Fitzpatrick is president
the (.ompany.

HAVANA CABLE ORDERED— The
sea submarine cable

from

New York

contr.ict for the

City to

Havana

deep

for the

Conuncrcial Cable Company has been awarded to the India
Rubber. Gutta Percha &• Telegraph Works Company. Limited,
nf London. The cable is to be in operation by September next
and the work of manufacture has already begun.

APPARATUS WANTED.- The

While Hall Sewer Pipe
Stoneware Company, White Hall, 111., is in the market for a
good engine and generator, direct-connected unit, 200-kw. directS:

current, 500 volt, in first-class condition.
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FOOTE/PIERSON

& CO., of' New York City, have issued"
the following notice to the trade
"We beg to announce that
on or about April 15 we will move our business from No. 82 and
84 Fulton Street, where we have been located for the past
twentj-three years, to No. 160 and 162 Duane Street, corner
:

Hudson

Street,

where we

occupy the entire

will

floors.

five

We

have been compelled to make this move owing to the rapid
increase in our business.
will have more than double the
room in our new quarters and with the addition of considerable
new machinery we will be in a position to handle a much larger
volume of business more promptly than we have been able to
do in the past. Our shops will be equipped with a large variety
of improved machinery and we will continue to manufacture a
full line of telegraph instruments, fire alarm apparatus, measuring and testing instruments, X-ray machinery and our large
variety of electrical specialties.
Special provision will also be

We

made

doing model and experimental work.

for

Our

labora-

most modern machinery equipped
for the accurate calibrating and adjusting of electrical measuring and testing instruments."
tories will be fitted with the

SELLERS & RIPPEY,

&

Bar Harbor

Union River Power Company.

Mr.

J.

A. Leon-

the engineer.

is

tfie

PLANT FOR TOLEDO.— The

Central Heating & Lighting
has placed an order with F. Bissell & Co., of Toledo,
Ohio, for one SO-kw and one loo-kw generators and a switchboard to be installed in its plant in the Meredith Building, Toledo.

Company
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it.

railroad list suffered Jeclines, which'Tri'some^cases
Brooklyn Rapid Transit. This stock was

<vere heavy, notably,

as high as 68>-s at one time during the week, but went
to 54^, the net decline at the close of the week being

dowh
11^

The next heaviest decline was in General Ele'ctric,
which closed at the lowest quotation of the week and of the

points.

—

—

year 149H this being a net loss of 8 points. The other stocks
did not lose so heavily, but all of them touched the lowest quotations of the year. In the curb market little business was done
The
aside from the manipulation of several mining issues.
closing quotations of March 12 are given in the table.

WASHINGTON,

D. C, REPORT.— The Washington RailCompany, of Washington, D. C, has issued its
annual report for the year ended December 31, 1906:

way &

Electric

1906.

1905.

Gross
Expenses

$3,133,240
1,613,096

$2,905,907
1.^78.^66

$2,644,360
1,355,822

Net
Other increase

$1,520,144
44.595

$1,427,441
50,553

$1,288,537
49.024

$1,564,739
1,041,118

$1,477,994
999.4=^

$1,337,562
981,039

$523,621

$478..539

$356,523

Total increase

Charges

consulting engineers,

Philadelphia,
have awarded to the General Electric Company, the contract
for the complete electrical equipment of the hydro-electric power station now under construction at Ells.iorth, Maine, for
ard, Ellsworth, Me.,

with'

Vol.

Surplus

1904.

The

increase in operating expenses is largely due to an increased expenditure for maintenance. While the total operating
expenses increased $134,630, or 9.10 per cent, the cost of maintenance increased $64,612, or 20.59 per cent, partly due to the
fact that the properties have been maintained in better condition
than heretofore, but more to the large increase in the cost of

A dividend of
000 preferred stock.

materials.

5

per cent has been paid on $8,500,-

COLOR.\DO CONSOLIDATION.— A

Financtat Intelligence,
THE WEEK

IN

WALL STREET.— Heavy

liquidation and

severe declines occurred in the stock market during the week,
and there was no evidence of any rallying tendency. At the
close of the week the market was nervous and depressed, sentiment being influenced both by the talk of renewed friction

among prominent

and of the closing out of enormous

interests

speculative and investment accounts for such parties.

The
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National
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Carbon
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12
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6

IISH

llli

I'lih.n Tractl.in

Union Tra<!llon pfd

t4W

Central and Eastern Indiana,

&

Co., a

New York

is

and which affects towns in
promoted by A. H.

that being

corporation, affecting the lighting

systems of small towns and cities. The Central Indiana field
seems to have been selected. The company has boon in communication with a number of Indiana men, supposed to be in a
position to furnish them information concerning prospective purIn fact, the
chases, and is pushing the matter with all speed.
plants at Elwood and Alexandria have already been secured
.•ind the company's agents arc now negotiating for the plants at
Tipton, Arcadia and Cicero."

PL.-X

NT.— Having

Warren

Electric

failed

to receive a bid

Manufacturing

on the plant of the
Sandusky. Ohio,

Company,

the receivers have been authorized to

CHICAOO
Chlcavo R<ll«on

of certain public utility corporations,

WARREN ELECTRIC MANUFACTURING COMPANY'S

pnii.AHKij'iii.i
Mar. 12
Phlla.Kle.trto

m% w
10
i'H
51
M

12

tlfi

4

Tol. pfd

.Mar. 6

Amarlran lUllwaya
KIm. (>i. of America
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OH

Heilrau Telephone
Nrw K.nuland Telephone
Wi-elem T<1. * Tel

l.'.S

Ky

Mar.' Mar.

Mar. 12

r,

\3!>\\

later."

Muncie (Ind.) Press says:
appears to be a scheme toward combining the interests

Pickmore

Ry

Wt.

more

LIGHTING IN INDIANA.— The
"What

BOSTON
Mar.

*Inl

American T.I

and will supply electric light and power
The Central Colorado
almost three-fourths of Colorado.
Power Company was organized last November and Mr. Herrick
says it will immediately expend $9,000,000 in Colorado and

talized at $50,000,000,
to

12

Ul

70*.(

Maroon' Tel
bOX Metroj.c lltan

HertrlJ Velil.le

Mar.

16.1

MackayiiiM

60
30
80

Kleotrlr- B'lat

Mar.

IntertorouKli Met. Com.
InlirliorouKh Met. pfd..

\m\i

Col.,

$40,000,000

NEW YORK
Mar.

special dispatch from
of March 8 says: "Negotiations for consolidating the Central Colorado Power Company, capitalized at $22,000,000, and the Northern Colorado Power Company, with a
capital of $10,000,000, are being carried on by Myron T. Herrick, Thomas F. Walsh, Simon Guggenheim and others interWhen the neested in the Central Colorado Power Company.
gotiations are completed the combined company will be capi-

Denver,

29

share list, particularly the higher-priced slocks, bore the
brunt of the movcmrtit, one of the scnsntionni fraturcs having
been, however, the rallies in Reading shares on short covering,
attended by uncorroljoratcd rumors of buying for control.
Sales were on a very large scale, running up to over 2,000,000
iharcs per day.
The industrials were naturally infliirnccd by
the declines in other directions, sonic of the iinport.int members
of that group suffering rnlhrr heavy declines, but there did not
»eem lo be the same pressure upon the industrial group as there
was upon the railroad share list. On I'riday United Stairs
Steel shares were objects of heavy selling and wcakcnrd the
entire market.
The rlrctric and traction groups in sympathy

sell it for $40,000 at private sale, which was offered by M. H. Nason, representing the
Euclid Avenue Trust Company, of Cleveland. A new company
will probably be organized to operate the plant.
J. F. Haydcn,
of Columbus, it is said, will head the company and take charge
of the plant.

BROCKTON KDISON.— The

Edison Electric

llluiuiii.iliMg

Company, of Brockton, Mass., has petitioned the State Gas and
lllectric Lighl Commissioners for porinission lo issue $55,000
additional stock for payment of floating lUlil .ind enlargement
of

its

plant.

INSULATED WIRIC CAPITAL—The

stockholders of the
Insulated Wire Company have voted to petition the
Rhode Island Legislature for permission to increase the capital
stock from $1,000,000 to $2,000,000.
Philips

INCREASE OF CAPITAI.-Thc
Stales ICIcctric Porcelain Company.
increased from $20,000 to $50,000.

United
Ohio, has been

capital stock of the

FIndlay,

March

i6,

1907.
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DIVIDENDS.— Directors of J. G. White & Co., Inc., have declared the regular quarterly dividend of ij^ per cent on the preferred stock, payable April i. Directors of the Mackay Company have declared the regular quarterly dividend of i per cent
on the preferred stock and i per cent on the common stock,
payable April i. Directors of the Interborough Rapid Transit
Company have declared the regular quarterly dividend of 2}4
per cent, payable April i, to holders of voting trust certificates.
Directors of the Twin City Rapid Transit Company have declared a regular quarterly dividend of ij4 pc cent on the preferred stock, payable April i.
Directors of the Philadelphia
Traction Company have declared a semi-annual dividend of $2
per share, payable April i. The Dallas Electric Corporation has
declared a regular semi-annual dividend of $2.50 per share on
the preferred stock, payable April 8.
Directors of the United
Traction & Electric Company have declared the regular quarterly dividend of lyi per cent, payable April i.
The directors
of the Havana Electric Railway Company have declared the
regular quarterly dividend of i per cent on the preferred stock,
payable April 15.
Directors of the Boston Suburban Electric
Companies have declared a regular quarterly dividend of 75
cents per share on the prefrered stock, payable April 15. Directors of the Cumberland Telephone & Telegraph Company have
declared the regular quarterly dividend of ij4 per cent, payable
April I.
The regular quarterly dividend of ij4 per cent on
Manhattan Railway stock paid as rental by the Interborough
Rapid Transit Company for this quarter will be payable April I.
Directors of the Interborough-Metropolitan Company have declared the regular quarterly dividend of i>i per cent on the
preferred stock, payable April i. The directors of the Louisville
Traction Company have declared the regular quarterly dividend
cf I per cent on the common and regular semi-annual dividend
of 2;/^ per cent on the preferred stock, payable April i. Directors of Houghton County Street Railway Company have declared the regular semi-annual dividend of 3 per cent on the preferred stock, payable April i.
The directors of the General
Electric Company have declared a quarterly dividend of $2 a
share on the stock, payable April 15. Directors of the Mexican
Telegraph & Telephone Company have declared a regular semiannual dividend of 2yi per cent on the preferred stock, payable
May I. Directors of the American Telephone & Telegraph
Company have declared the regular quarterly dividend of 2
per cent on the stock. The directors of the St. Joseph Railway,
Light, Heat & Power Company have declared the regular quarterly dividend of iJ4 per cent on the preferred stock, payable
.\pril I.
Directors of the Union Traction Company, of Indiana,
have declared the regular semi-annual dividend of 2j^ per cent
on the preferred stock, payable April i. Directors of the Butte
Electric & Power Company have declared the regular quarterly
dividend of iH per cent on the preferred, payable March 15,
The directors of the Otis Elevator Company have declared
a regular quarterly dividend of iXA per cent on the preferred
stock, payable April 13.
They also declared a dividend of 3
per cent, on the common stock for the year, payable in two
equal installments, the first on April 15, and the second on
October 15. The executive committee of the board of directors
of the Western Union Telegraph Company has recommended the
usual quarterly dividend of iJ4 per cent on the capital stock
to be payable April 15.

HALL SIGNAL FINANCES.—As

a result of the failure of
the financial plan of the Hall Signal Company, which involved
an increase in the company's capitalization from $2,000,000 to
$10,000,000 for the sake of obtaining $1,000,000 cash, the directors undertook to provide a substitute measure which has taken
definite shape.
A special meeting of the stockholders has been
called for March 15 at Portland, Me., to pass upon the new plan.
The directors will ask authority to borrow money at such times
and on such terms as they may consider advisable up to a total
of $1,000,000.
The capital to be thus obtained will be secured
by mortgaging or pledging under any form of obligation, whatever stocks the company may have in its treasury or its plant,
patents or other assets. The Hall Signal Company, which has
been prosperous and on a dividend paying basis, is forced to
extend its facilities, and has found serious difficulty in obtaining needed capital under existing money market conditions.

The money

needed for the company's manufacturing plant at
Under the proposed reorganization scheme
J.
holders of the present outstanding $100,000 of 6 per cent cumulative preferred stock were to receive preferred stock in the new
company on the basis of share for share, and dolLnr for dnllar,
with a bonus of $20 per share. A block of $1,000,000 of new
is

Garwood, N.
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preferred stock was to have been underwritten by J. S. Bache
& Co. and their associates, and sold at par, to pay for the conAnother block of $2,000,000 of the
templated improvements.
new preferred stock was to have been reserved in the company's
treasury for subsequent sale. The holders of the $1,900,000 of
present common stock and the holders of $100,000 of present
preferred stock were to have the first right to purchase in cash
the $1,000,000 of new preferred stock to the extent of one-half
of their holdings, and each purchaser of a share of new preferred stock was also entitled to a bonus of one share of new
common, of which 15,000 shares were to remain in the treasury
for sale.

WHITE COMPANY ENLARGING.—

It is stated by
J. G.
the J. G. White Company, Inc., of New York City, that the
additional $1,500,000 6 per cent cumulative preferred stock which
the company authorized on February 15, is largely oversubOf the $500,000 additional common stock, which was
scribed.
also authorized at that time, none has been offered for sale.

from $3,000,000 to $5,000,000 was
the working capital required to handle properly
a largely increased business. At the present time J. G. White &
Company, Inc., has $20,470,000 of contracts on its books, none

The increase in
made to provide

capitalization

of which have been completed. Among these is the construction
of 350 miles of narrow-gauge road in the Philippines for the
For this work J. G. White &
Philippine Railway Company.
Company will receive $11,000,000, which price includes the purchase of equipment. The firm has already made a great success
of the lighting and traction system developed by

it

at Manila.

DISTRICT TELEGRAPH REPORT.—The American District Telegraph Company, of New Jersey, has issued its annual
report for the year ended

December

31, 1906, as follows:

1906.

1905.

$2,799,624
2.083,798

$2,534,698
1,842,879

$2,389,971
1,691,176

Dividends

$715,826
392.951

$691,819
390,049

$698,795
389,959

Surplus
Previous surplus

$322,875
721,942

$301,770
55.871

$308,836
'11,338

$1,044,817

$337,641

$420,174

Gross
Expenses

Net

Total surplus

TELEPHONE MERGER.—The

1904.

investigation into the pro-

posed absorption of the United States Independent Telephone
Company of Rochester by the American Telephone & Telegraph
Company, which was stopped by the injunction proceedings
brought by Attorney-General Jackson, was begun at Albany on
March 7 before Joseph A. Lawson. The investigation is for
the purpose of ascertaining whether the proposed transfer of
stock would be in violation of the anti-trust law of this State.
Mr. Frederick P. Fish, of Boston, president of the Bell Telephone Company, testified that the purpose of his company in
seeking to absorb competing concerns was solely to afford better

Mr. Hall, vice-president of the company,
service to the public.
testified substantially to the same effect.

CHICAGO EDISON NOTES.— Steps

have been taken for

the sale of $2,500,000 of the Chicago Edison Company debenture
Savings
notes to a svndicate, including the Illinois Trust
Bank, the National City Bank, of New York; N. W. Halsey &
Co. and A. B. Leach & Co. The purchasers will have an option

&

on an additional $2,500,000 of the same issue. The notes will
bear 5 per cent and run three years and are understood to be
The proceeds of the sale will be
t.iken on a 6 per cent basis.
devoted to the company's general extension work. It is expected
that the notes will be popular in the market, as the credit of
the Edison Company is excellent, and that the syndicate will
exercise

its

option to take the second $2,500,000.

DE.-\L AT SCR.\NTON.— Rumors are current
Scranton, Pa., that the Lackawanna Light Company, of that
city, has been absorbed by the American Gas & Electric Company, which already controls the other lighting systems of the
The Lackawanna Company has a modern Bullock plant
city.
with .-Mlis-Chalmers engines. The authorized capital is $400.-

LIGHTING

in

000 stock and $500,000 bonds.

TRACTION BONDS IN LONDON.—The

Southwestern

Traction Company, a Maine corporation,, whose purpose is to
build and operate electric railways in Southeastern Kansas, is
ofTcring in London $3,000,000 of 5 per cent gold bonds.

DUTCH INVESTMENT.— It

is noted in Chicago that of an
Chicago & Milwaukee Electric Railroad
notes, $1,000,000 has been taken by banking houses in Holland

issue of $2,000,000 of
for distribution

among

investors.
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GENERAL NEWS.
DENVER, COL.— It

Construct ion ^e\^s.
GADSDEN, ALA.— The Alabama

City,

is reported that the Denver & Rio Grand.^ Railplanning to electrify its system. Estimates for furnishing electricity for operating the road have been furnished by the
The last-named company is now erecting a
Central Power Company.
hydro-electric plant on the Grand River at Core Canyon.
The diviison
between Denver and Pueblo will be changed first.

way Company

Gadsden & Attalla Railway

Company

has awarded the contract to build a pumping station on the
river, and a 3,600-foot pipe line from the pumps to the power house to
E. B. Pitts Company, of Atlanta, Ala.

ALAMEDA. CAL.—The

telephone "company has announced that it
spend $200,000 in improving and extending the telephone service
in Alameda.

HARTFORD, CONN.—The Consolidated Railway Company is contemplating the construction of an electric railway from Dajrville through
Attawaugan and Ballouville

will

AUBURN, CAL. — William
building a

Muir, of Sacramento, and associates are
just below the Colfax bridge en the north fork of the

dam

Mr. Muir

American River.

summer
River

at

for

generation

electricity

a

at

cost

of

$500,000.

They

claim water rights on each stream to the amount of 30,000 miner's inches,
which have been in continuous use and occupation since 1850.

COMPTON, CAL.—The

Compton Lighting & Power Company has
Fulton, and has filed articles of
of $50,000. The company will immedaitely

purchased a franchise through G. R.

incorporation with a capital
begin preparations for the erection of a 6,ooo-light plant on Pomegranate
Street

—

LODI, CAL. Work is being rapidly pushed on the Lodi extension
of the California Traction Company.
Dynamos and motors of 300 hp
capacity have arrived, which will be placed in the sub-station to be
located

at

Mosher.

its

— Improvements

to

amount of over $1,000,000

the

made immediately by the Pacific States Telephone Company
plant in this city.
The company will place many of its wires
be

underground

in

in

circuits.

PORTERVILLE. CAL.— The

Mt.

Whitney Power Company

is

build-

ing a new power plant on the Tule River which will take about two
years to complete.
The flume will be about eight miles long and the
fall that will be obtained in this distance will develop 3,000 horsepower,
a greater capacity than either one of the Kawcah plants.

—

ST. HELENA, CAL. Henry M. Pittman has secured the consent of
the Board of Trustees of this place to cause an advertisement for the
»alc of an electric light franchise in this city to be made.
The franchiit will be put up in about 30 days.

SAN FRANCISCO, CAL.—The
cable

power house

original

its

size.

United Railroads is rebuilding its
at Washington and Mason Streets to almost twice
Oil will be used for fuel,

SAN FRANCISCO, CAL.—The
pany

is

Bay Counties Electric Railroad Comnow making surveys and making arrangements for the construc-

tion of it« road. Richard Hoatling

is

one of the principal incorporators.

SAN JOSE, CAL. — Plans
&

T'_'Iegraph

Company
A new

have been made by the Pacific Telephone
for a complete overhauling and rebuilding of ita

system.
telephone building will be erected.
A complete
plant will be installed in connection with the central exchange
equipment, and a reserve plant will be installed for use in case of
rmcrgencies or breakdown.
loc.il

electrical

SANTA CRUZ. CAL.— The

Big Creek

Power Company has under

contemplation increasing the capacity of its plant to 5.000 hp.
A concrete dam will l>e built 50 ft. hiKh across the creek near its hcadfjuartcrs, and a new pipe line will also be built.
To provide against
emrricencics a iteam auxiliary plant of 1,000 hp will be erected near
the Cottage City.

SONOUA. CAL.— The Tuolumne Electric Company, C. W. Quilty,
of San Jo*e, general manager, is erecting a hydro-electric plant on the
Tuolumne River, six milr^ north of Grovcland. The plant, which is all
completed except the construction of about 8,000 feet of flume, will
probably be In operation about the middle of April. When finished the
company wilt have 4'/^ milrn of flume and will generate 2,200 horsepower. The plant is constructed for 10,000 horsepower, which will be
developed as rapidly at the demand warrants,

TAYr./DRSVILLE,

CAU— J.

Taylor, of this place, is now considrnng the proposition of initalling nn electric lighting plant at this
plac- for the purpose of supplying electricity for liKhtlng purposes to
Ih^ rntirr Indian Valley. Including the towns of Greenville and Cretc-nt

C.

Mills.

WILLOWS. CAL.—C.

L, Schaad. president, and A, S. Lindstrom,
engineer of the Colusa County Telephone Company, arc eniraged in lomilng lines for a hydroelectric plant to \k installed on Stony
^ rrrk.
It IS said that a site lias hern selrcleJl for a power house,

elecfrieil

roLOWAUO SPRINGS. COL.— Frrd

Nexon. of this ctty ji offertwo and one hstf cents per kw hour. The oflcr
is made on behalf of the Tarryall
Power 4 Reservoir Company, which
is
^/eing promoted by Chicago capitalists,
who contempUlr thr construction of a plant on the Platle River lo be completed by ihr md of
'na

the

riectric

year.

energy

at

of

tion

the

granted

to

city

the

place

will

it

United Illuminating Company has anwires underground in the business secPermission for this improvement was

its

spring.

this

company

last

fall

NORWICH, CONN.—The
ing an addition to

new

boilers.

It

by the

Consolidated

power house

its

also

is

in

planned

city.

Railway Company is makand will install several

this city

to

additional

install

engines

and

dynamos,

WINSTED, CONN. — C.
building to be used as
Light & Power Company.
a

S.

Palmer, Meriden,

offices

is

preparing plans

and power station

for

*'or

Winsted

the

C—

WASHINGTON.

D.
Bids will be received at the Bureau of Supand Accounts, Navy Department. Washington, D. C, until March
19. to furnish at the navy yards at Portsmouth, N. H., Boston, Mass.,
Newport, R. L, New York. N. Y., League Island, Pa., Annapolis, Md.,
Washingtoo, D, C, and Norfolk, Va., a quantity of naval supplies as
plies

—

follows: Schedule 475
Feeder cable, switchboard, electrical supplies.
Schedule 4S9 Ingot copper. r.i,-inSchedule 476 Electric hoists, etc.
Applications for proposals should designate the
ganese bronze, etc.
schedules desired by number.
E. B. Rogers, Paymaster General, U.
S. N.

—

.

0.\KLAXD, CAL.
will

nounced that

states that a

of

Fineville this spring.

to

NEW HAVEN. CONN.— The

power plant will be erected this
the junction of the north and middle forks of the American

the

is

—

ST. AUGUSTINE. FLA.— Work has commenced on installing the
power system for the local street railway. The beach road will be elrctrified during the summer, and extensions will be built to North City
and to New Augustine.

TAMPA, FLA. — The Tampa

Electric Company is contemplating instock by $400,000. the proceeds of which will be used
extensions and improvements to its system.

creasing

its capital

make

to

ATLANTA, GA.— A
pany

to

ship

of

outlay
gested,

report has been made by the Hall-Illges ComCommittee appointed to investigate the city ownerlight plant.
The engineers estimate an annual

the Special

an

electric

Two sites are sugexpenses at about $247,000.
one at the wnter works to cost $271,970. and the other at the

for

running

incinerating plant to cost $262,520.

—

ATLANTA, GA. It is said that improvements amounting to sevcriil
hundred thousand of dollars were decided upon at a rec.nt meeting of
The
the directors of the Georgia Electric Railway & Light Company.
work will consist of rebuilding of several of the present lines, and extensions to many others and the construction of the new HapcN-ille line.

BRUNSWICK,
the

City

Council

GA.

— F.

for

a

D.

Strachan

franchise

for

a

and associates have applied to
street railway system and an

They offer to furnish
light and power plant and gas plant.
lamps of 450 watts capacity at $75 per lamp per annum; electric
energy for incandescent lamps at 10 cents per kw-hour and for motor
purposes at 71-3 cents per kw-hour.
electric

arc

BRUNSWICK. GA.— A

syndicate headed by Joseph M. Roman, of
of Atlanta, Ga., engineers, has petitioned the City Council for a franchise for an electric lifiht and power
plant and street railway system.
A proposition has been submitted (0
the Council ofl'ering to furnish electricity for lighting at 10 cents per
kw-hour, and to give to the city a rebate of 25 per cent; electric energy
for power purposes seven cents per kwhoiir; electric lamps of 3ocp to

Joseph

M. Roman & Company,

replace the present gas lamp on a sliding scale; 100 or less nt $21 per
lamp per year, 100 to 200 nt $20; 200 to 300 nt $19, and over 300 nt
Arc lamps of 450 wnttn nt $75 prr Inni^i per yi-iir nndtr inn;
$18.50.

from 100 to 200 nt $70; from ^oo to 300 nt $65, and nil over 300 at
$62.50 each.
The compnny niireea to commence construction within
120 days If given a franchise.
R, \\, Brieirnnlck, of Brunswick, is also
interested in the project.

COLLEGE PARK. GA.— J. S. Arnold. ci(y clerk, writes that Solomon
NorcroBS Compony. of Augusta, Is preparing plnnn nnd iiprcificntions for
water works, nn electric light plnnl nnd sewerage system. The election
to vote on question will probably be held in the f.ill.
MACON,

GA—

The prnmotrrs of the AMnntn, Grlflin & Macon ElecRailway have engaged Arthur Gelslrr, New York, N. Y., to mnke
investlgntlons for thr developmmt of new wnter powers to furnish electricity for the operation of the proposed railway.
tric

MACON, GA.— Hids
Taylor,
conduit
Ilnnse.

Supervising
and wiring
Pout OfRce.

will

be

rrcrlvrd

until

Apr.

Washington, D.
system In (ha enlargement
etc.. ol
Macon.
Architect,

C,
of

4

by Jnmes
for

the

Knox
a
Court

inslAlling

U.

S.

March
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LEWISTON, IDAHO.— The

plant of the LewistonThe new
put in operation.
plant is located on Asotin Creek, ten miles from Lewiston, and takes
the place of the steam plant at Clarkston, which now will only be
used as an auxiliary station, to use in emergencies.
The new plant
has a capacity of 2,500 hp and cost $100,000.
The company has now
under consideration the construction of another hydro-electric plant on
the Grande Ronde River, at a cost of about $850,000.

Clarkston

hydro-electiic

Company has been completed and

MEADOWS, IDAHO.—

B. A. Chisholm
interested in the construction of an electric

and Edward Goodman are
power plant at the falls of

the Little Salmon, 16 miles below here.

ILL. The City Council has granted the Chicago, Evanston & North Shore Electric Railway Company a soyear franchise to
construct an electric railway through the city to Bowmanville.
The
compensation is fixed at $66,250, and the company agrees to allow the
city to use its poles for electric light wires and to maintain electric
lamps at each street crossing.

—

EAST ST. LOUIS, ILL. The East St. Louis Suburban Company has
applied to the City Council for a franchise for several routes through
the streets of the city for a street railway. The company has secured
the McKinley franchise in this

city.

—

GALENA, ILL. A franchise has been granted to the Illinois & Western Railway Company to build an electric railway in this place.
JACKSONVILLE. ILL.— The
Company

has

voted

Jacksonville

from

stock

capital

its

&

Peoria

Alton,

increase

to

Railroad
$300,000 to

JERSEVVILLE, ILL.— The

stockholders of the Alton. Jacksonville

&

Peoria Railway Company have voted to increase the capital stock of the
company from $300,000 to $800,000. A meeting of the board of directors
was subsequently held when a bond issue of $800,000 was authorized.
PARIS. ILL. The directors of the Paris Traction Company are con-

—

sidering the proposition to extend its line to Chrisman. a distance of
It is estimated that the extension can be built for $200,000.
13 miles.

—

PARIS, ILL. At a recent meeting of the stockholders of the Wabash
Valley Telephone Company it was decided to move the home office from
Marshall to Paris, and to increase the capital stock from $120,000 to
$400,000.

ANDERSON, IND.— The
Much

of

to

of

a

FORT WAYNE,

the

erect a

Madison-Delaware County

new exchange

building in

the system will be rebuilt..

BLOCMINGDALE, IND.— Plans
construction

of

directors

Telephone Company have decided

local

electric

IND.

now

are

light

plant

being
in

considered

this

for

the

place.

contract for the construction of the into connect Fort Wayne and South Bend has

GREENFIELD, IND.— Dr.

Frank W. Cregor, of Carthage, receiver
for the Hannah-Jackson Telephone Company, has been instructed by
the Hancock Circuit Court to sell the plant at public auction in this
city March 30.

GREENWOOD, IND.— The Town Council has granted the Citizens'
Water & Light Company a 25-year franchise for supplying water and
The contract provides for twenty-five arc street lamps.
light.
PERU, IND.

—

The impaired condition of the city electric light plant
such as to require improvements estimated to cost $15,000. Instead of
making this expenditure the City Council is considering a proposition
of the Fort Wayne & Wabash Valley Traction Company to furnish electric energy to run the city lighting plant at the rate of 3 cents per kwhour delivered at the city switchboard.
is

WESTFIELD, IND.— Hinshaw & McKnight. local capitalists, are
asking for a franchise for electric light and power plant in this town.
ATLANTIC,
construction
in

NEW ORLEANS. LA.—The

of

lA.
the

Atlantic.

— The

amount of money required

to

guarantee

the

Northern & Southern Railroad has been
The directors have decided to make a preliminary
Atlantic,

survey and commence the work at once.

CEDAR RAPIDS. lA.— The

Cedar Rapids Street Railway Company
contemplating increasing its capital stock and making improvements
to its plant, the cost of which is estimated at $100,000. William C. Dowe
ts manager.
IS

F. Harkins. town clerk, writes that the Counhas decided to postpone voting on the question of issuing bonds for
electric light plant until summer or fall,

KEOKUK,

I A.

— The

Keokuk-Columbus Junction

has
been organized and proposes to push the matter of the construction of
the line. T. A. Craig, of Keokuk, is secretary.

SIOUX CITY. lA.— A.
mittee

electric

Algiers

electric

its

line

& Lighting Company

Railway

Algiers.

in

Leigh

Carroll

is

AUGUSTA, ME. —The

bill of the Union Water Power Company, of
asking for authority to lower the water in two of the
Rangeley lakes has been defeated by an adverse vote in the Senate of
the Legislature.

Lewiston,

FREDERICK, MD.— The
Company and

the Jefferson

been consolidated and

Frederick & Middletown Electric Railroad
& Braddock Heights Railroad Company have

will hereafter operate the entire

system under the

name of the Frederick Interurban Railroad Company. The capital stock
of the new company is $1,000,000 and the incorporators are Emory L.
Coblentz. of Middletown; Thomas H. Haller and Richard Ross, of
Frederick; James E. Ingram, Jr., and Robert R. Graham, of Baltimore.
The company will increase the capacity of the present power plant by
either enlarging it or building a new power house.
It will also make
improvements

extensive

and additions

to

the

Braddock Heights

system.

GREENFIELD, MASS. — The

of a street railway from
consideration by the citizens of
Northfield, Bernardstown and Greenfield.
The line will be 13 miles
long and the estimated cost of the road is $300,000.
Greenfield

Northfield

to

is

construction

now under

LAWRENCE, MASS.—The

Mills Company is preparing to
supply electricity to operate its mills.
The company has applied to the City Council for permission to lay
the necessary conduits, poles, etc., for the transmission of electricity.
erect

a

power house

large

Pacific

to

NORTHAMPTON, MASS.—The
the

to

Selectmen have granted a franchise
Easthampton Electric Lighting & Power Company, of Amherst.

SPENCER, MASS. — The

construction of a municipal lighting plant
being considered by the business men of this place. The question will be submitted to the voters at the next town meeting, which
will be held in April.
Senator Charles N. Prouty, Judge Albert W.
Curtis and J. R. Kane
are among those who are interested in the

now

is

WAREHAM, MASS. —At

has been appointed to
municipal electric light plant.

—

TIPTON, lA. The final sur\'cy for (he Iowa City, Tipton & Davenport Intcrurhan Rilway i.s nearly completed and it is expected that work
on the construction of the line will commence early this spring.
The
plans of the company contemplate the construction of a dam across the
Cedar River, a short distance above Kochestcr, where a hydro-clcctric
plant will be erected, to furnish electricity for operating the railway.

the

r.ppropriated

the town.

ALLEGAN, MICH.— The

Allegan Electric Light & Power Company is
property belonging to the Farmers* Milling Company, including the water-power rights.
If the deal goes through the
company will at once take steps to utilize its water power to its full
negotiating

for

the

capacity.

ESCANABA, MICH.— T. J. Burke, city clerk, writes that bids will
be received on March 2^ for improvements to the electric light plant,
to include the purchasing of one 175-kw generator complete, a new
switchboard complete, wiring, apparatus, etc., one 600-horsepower heater
and a pump to provide water for
work is placed at $16,000.

GRAND RAPIDS,

The probable

purposes.

all

cost

of

MICli.— The Board

of Public Works has approved
Manager Samuel A, Tushney, of the municipal
electric light plant, recommending that the lighting plant be turned over
to the Grand Rapids-Muskegeon Power Company,
An offer has been
made by the company to furnish electricity at the switchboard at a
the

report

price

of

General

which would reduce the annual cost of the

The company

offers

to

enter into

a

contract

street

with

lighting $6,000.

the city for a term

of three years to furnish electric energy for the street lamps at a half
a cent for each hour, which is an average for each lamp of $18.70 a
year, making a total cost to the city for 800 lamps of $14,964 a year.
The city plant is not to be used for any other purpose and to be re-

turned to the city in good condition at the expiration of the contract
period.
The contract now waits the approval of the Common Council.

LEWISTON, MICH.— The M. &
will

install

lage

and

to

H. Lumber Company of this place
an electric lighting plant and will furnish light to the vilprivate consumers.

MENOMINEE, MICH.—The

railway

Smith, City Qcrk, writes that a comconsider the advisability of constructing

a recent town meeting the citizens voted
expenditure of $3,000 for street lighting, which was
through the agencies of several improvement societies of

authorize

to

Mo., has sold

entire

plant

Manufacturing Company.

The

this city

A.

build

to

president

DUNCOMIiE. lA.— M.

cil

a

preparing

movement.

— The

terurban railway which is
been awarded to the Indiana & Illinois Construction Company by the
directors of the Fort Wayne & South Bend Railway Company.

raised

WICHITA, KAN.— The United Gas Company, which recently purchased the property of the Wichita Gas, Electric Light & Power Company, has announced that new machinery will be purchased for the
electric light plant at a cost of from $75,000 to $100,000.

other

$800,000.

this city.

KAN.—

WICHITA,
The Wichita Gas & Electric Company nas petitioned the City Council to grant a three-year extension to its franchise,
in return for which the company offers a material reduction in the
cost of electricity for lighting and power to consumers and also permit the city to purchase the plant at the end of eight years,

is

—

EVANSTOX,

57r

its

about April

Davis
in

that

plant

Electric

Company

city

the

to

of

St.

Louis,

^Menominee Electric

and machinery

will

be

moved

to

i.

YPSILANTI. MICIL— J.

L. Millspaugh, superintendent of the DeJackson & Chicago Electric Railway, has announced that the company will extend its line from Saline, through Clinton and Tccumsch
to Adrian.
troit,

ALBERT LEA. MINN.— H.
city has
it

will

made
not

some time.

C. Higgins, City Clerk, writes that the
a contract for commercial lighting for five years, so that

again

consider

the

construction

of

a

municipal

plant

for
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DULUTH, MINX.— The Duluth Street Railway Company has made
arrangements with the Great Northern Power Company to furnish electric power for operating its street car system in this city.

OWATONNA, MINN. — J.
of an electric light

Thon

P.

plant

in

this

chairman committee on
recently

purchase

on

of

voted

the

for

plant

\V.

De

the

electric

already in

May

7 to

A, C. Berdon

:.

City Clerk, writes that the

Jaruott.
light

plant

operation.

The

to

is

pay

citizens

for

also

Feb. 26 to issue $40,000 bonds to construct water works.
McDonnell, of Kansas City, are the engineers,

&

HANNIBAL, MO. — The

Central

Union Telephone Company

ning to make extensive improvements to
will involve an expenditure of $36,000.

JOPLIN, MO.

new

a

for

system in

its

this

the

voted

Burns

KANSAS

which

Power Company

Cherokee

contemplating

is

the

MO.— Harry

N. Evans, M. C. Ford, Henry C. SolEllison have applied to the

Edward D.

Powell and

furnish electricity for lighting and
power in this city. William M. Hall, owner of the Hall Building, has
also applied for a franchise.
Both franchises ask for the right to
charge eight cents per kw-hour for electricity.
Mr. Hall offers three
per cent of the gross receipts of his plant to the city.
Henry N. Evans
and associates offer two per cent.
City

Council

for

franchise

a

to

GREAT FALLS, MONT.—The

Westinghouse Electric & Mfg. Company is reported to be preparing plans, specifications and estimates for
the complete electrical construction and equipment of a hydraulic electric generating plant,
to be located on Missouri River, below Great
Falls, for the Missouri River Improvement Company.

BEATRICE, NEB.
increased

making

its

—The

Filley Independent Telephone Company has
from $3,000 to $9,000, for the purpose of
improving the plant.

stock

capital

and

extensions

TECUMSEH, NEB.— C.
Mar.

zens on
tric

5

M. Wilson, City Clerk, writes that the citivoted to issue $12,750 bonds for constructing an elec-

plant.

light

TEKAMAH, NEB. —At
was passed

ordinance
tion

issuing

of

a

calling

$10,000

for

for

meeting of the City Council an
an election to vote on the proposi-

the

construction

recent

of

a

municipal

electric

lighting plant.

United States Reclamation Service
plant on the Truckee-Carson irrigation

power

a

creel

is

planning

canals in
generate electrical power and transmit it to the forms to be irrigated by the canals.
Thi* power will then be used in operating pumps which will irrigate all
land above the level of the irrigation canals.

County.

Churchill

It

the

is

plan

Government

of the

to

GOLDFIELU, NEV. — The

construction of an electric railway from
Goldfield to Tonopab in the near future is now being considered by A.
Bonham, of Los Angeles, It is said that a power house will be erected
half-way between here and Tonopah. The street
railway
franchise,
which was recently applied for, will be sold to the highest bidder on

June

3.

<-AML»KN, N J,

—The

city

has recently

plant in the Morris Station water plant.
for

IIADDONFIELD.
selected

cott

inst.ilh

The

d an

cUctric lighting

plant furnishes electricity

arc lamps and 60 incandescent lamps at the water works system.

14

to

about

J.— J. H. Young,

N.

prepare

plans

for

of Philadelphia. Pa., hgs been

water works and electric

light

plant,

to

$ 1 3 5 ,000.

JERSEY CITY.
of County
•tailing

farm

at

N. J.— Walter O'Mara, of Jersey City, clerk of Hoard
Freeholders, writes that all bids opened on Feb. 25, for in-

an electric light system in the county almshouse and county
S^caucus have been rejected, and new bids will be received.

NEWAKK,
grunt

the

N.

J.

— The

application

commercial lighting

in

of

Common
the

Council has practically decided to
Newark Block Lighting Company to do

Lawrence Street and

in

Market Street

to

Broad

$10 each per year for 32-cp incandescent lamps.

LOCKPORT, N. Y. At a recent meeting of the directors of the
Economy Light, Fuel & Power Company a bond issue of $250,000 was
authorized for the purpose of purchasing additional generating and electrical equipment.

—

NIAGARA FALLS,

N. Y.
Plans are being made by
to enlarge the capacity of its power house
adian side of the river at Niagara Falls.
An addition is to
the power house 160 feet in length, to provide for space
ditional generators of 12,500 hp each.

Power Company

PEXN YAN,

N.

Y.— The

— The

Commiltre appointed by the Common
Council, to investigate and report on thr feasibility of establishing a
N.

J.

Speci.il

municipal electric light plant, operated by turbine water power, acquired Irom the city's watershed, has selected Fred. O. Runyon as its
Consulting Engineer.

Northern Electric Railroad ComAUBURN, N. Y.— The Auburn
pany has been granted authority by the State Railroad Commission to
fncreaae its capital stock from $250,000 to $1,500,000.
The company
street railroad from Auburo to Port Byron and from
is to operate a
Auburn to Cayuga and across Cayuga Lake to Seneca Falls.
flt

CHEEKTOWAGA.

N.

& Lake Keuka

Hornell, Bath

the Ontario
on the Can-

made

be

to

two ad-

for

Electric

Rail-

application to the State Board of Railroad
missioners for granting a certificate of necessary.

Com-

way

make another

will

N. Y.— The Poughkeepsie Light. Heat & Power
Company has taken over the plant of the Central Hudson Construction

POUGHKEEPSIE.

Company.
N. Y.— Plans have been prepared by Paul Ott, of Chiimprovements to be made at the plant of the Bartels
Brewing Company, at a cost of about $150,000 The improvements inWherever possible
clude improvements to the electric lighting plant.

SYRACUSE.

cago,

for

111.,

be substituted for steam.

electricity is to

SYRACUSE.

X.
road Company has
mission to increase

Y.— The

Syracuse, Lake Shore & Northern
authority from the State Railroad

received
capital

its

stock

Y.— The Chccktowoga

Railway

Company

has

brrn granird a franchise to build an electric railway in this town. The
road will be six miles long and double tracked. Thr company has been
Incorporated with a capital stock of 175,000 and will now apply to the
State Board nf Rallroud Comniissionrrs for a certificate of necessary.
The incorporators are Charles t^ Williams. William If. Klnch and K. L.
Ryan.

from $2,500,000

to

Rail-

Com-

$3,500,000.

—

UTICA, N.

Y.
The Oriskany Hydro-Electric Company, recently organized to develop 3,500 hp on Oriskany Creek to supply electricity to
operate a system of interurban roads south from Utica, is now having
plans prepared for the construction uf the power plant and the road.
Edwin H. Risley,- of Utica. is interested in the project.

C—

CHARLOTTE.

X.
The S. Morgan Smith Company, of York,
been given the contract for three-fourths of the water-wheel
instalalliou at the Rocky Creek station by the Southern Power Company for approximately $120,000.
The Rocky Creek station is located
just below the Great Falls station, on the Catawba River, near Fort
Lawn, S. C. The machinery contracted for will furnish 30,000 hp.
has

Pa.,

—

GASTOXIA, N. C. Mr. C. I. Burkholder, general manager of the
Southern Power Company, is perfecting aarrangements for the erection
substation

a

at

The company already
number of Gastonia mills.

Gastonia.

furnish electricity to a

has

contracts

to

—

RALEIGH.
on Feb.

N. C. The Joint Senate and House Committee reported
favorably the bill appropriating $50,000 for building and
power, heating and electric plant at the .Agricultural and

25

equipping a
Mechanical College,

ARLIXGTON, OHIO.— The

citizens

have voted

to

issue

$15,000

in

bonds for an electric lighting plant.

CINCINNATI, OHIO.— The Union Gas &

Electric

Company

recently

purchased a tract of land in the cast end of Cincinnati, upon which a
large central station will be erected.
The land has a frontage of
The plant, as planned, will have a
1,100 feet on the Ohio River.
capacity of 100,000 hp.
The location was selected in order to secure
good facilities for unloading coal directly from barges into the bins.

CLEVELAND. OHIO.— The new
equipped

with

an

electric

ihc supervision of

power

N. Y. P. & O. docks here will be
which will be installed under

plant,

Engineer F. C. Werk.

CLEVELAND. OHIO.— The

Cleveland

Electric

Illuminating

Com-

pany has begun work on a new building for n sub-station at CollinThe station will cost about $80,000 and will be capable of
wood.
distributing 11,000 kw transmitted from the central station by conduit.

COLUMBUS, OHIO.— The
leased

a

building

at

Columbus Electrical Works Company has
corner of Spring and Front streets which i»
requirements.
to meet
its
The company will

the

now being remodeled
make

electrical

supplies.

COLUMBUS, OHIO.— Governor

Sirrrt.

NEWARK,

N. Y.
William Wortman. city clerk, writes that Jonathan
Rider, of Hudson, submitted a bid on Feb. 28 for lighting the streets
and public buildings by electricity at $49 per arc lamp per year, and

of

IWLLON; NEV. — The
to

—

HUDSON.

T.

^

— The

CITY,

GENEVA. X. v.— The Supervisors of Ontario county, at Canandaigua.
have decided to install an electric plant in the armory at Geneva.

plan-

is

place,

construction of a large electric plant in this city.

omon, Elmer N.

ii.

—

from March
and water.

light

MO.—H.

CENTR.-VLIA,

considered

date of opening of bids for lighting the city

for 10 years has been extended

bonds

being

are

place.

NATCHEZ, MISS. — The
is

the construction

in

and heating plant

SLEEPY EVE, MINN. — Plans
lighting

interested

is

XLIX, No.

Vol.

Auditor of State Guilbcrt
committee, have decided to install a hoi water and liRhting system in the institution for
Columbus
The
I'ublic Service
the deaf and dumb to cost about $jo.ooo.
Company made a proposition tn inRlall the nystcin and ftirntsh heat and
on
five
or
a
ten year contract.
light
nt the rate cf $14,400 per year

and

Attorney

Under

the

General

State

laws,

acting

Ellin,

the

contract

MANSFIELD, OHIO.— The
templating Improvements to

ORRVILLE. OHIO.- The

its

Harris,
as

a

special

must be

let

on

coiiiprtltive

bids,

Mansfield Telephone Company is consystem which will cost about $io,onn.

United

Telephone

&

Switchboard

Com-

The entire plant wa»
pany, of Orrville, was at auction on Feb. 27.
purchased by Warren Ramsey at $^'.500. The company manufactures a
The plant will continue operation.
full line of telephone apparatus.

PAINESVILLE, OHIO.- An ordinance has been paised by the
City Council to issue $10,000 in bonds for the purpose of enlarging and
improving thr electric lighting plant in this city.
S. J. I'otts is preslficnt

nf

the

Council.

March

i6,
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WARREX, OHIO. — The
made

VALE, ORE.

Company

Telephone

Bell

wires

putting its
underground conduits.
for

business

the

in

having

is

portion

of

plans
in

city

this

— Hope

Brothers & Fulton are now installing an elecunderstood that the building abandoned by the
Vale Milling Company will be used by the new company for its power
plant.

light

tric

It

is

house.

BELLEFONTE> PA.^Jas.

Woods,

BRADFORD, PA.— The
Company

Wallace
power

and

construction of

the

in

a

New York &

Pennsylvania Traction
construct another railway between this city and

planning to

is

Western

Huntingdon,

of

Wilson, of Alexandria, are interested
plant on Penns Creek, near Lindale.

Carrolltcn.

Borough Council has granted the Blair

County Light, Heat & Power Company a franchise
and wires and furnish electricity.

JOHNSTOWN,
ing franchises
companies.

PA.

—The

to

erect

poles

its

Common

Council has two ordinances grantCambria and the Johnstown Terminal

Southern

the

to

KENNETH SQUARE, PA.— The
Company

&

Kenneth

Railway

Coatesville

MAHANOY

CITY, PA.— The Borough Council has awarded
People's Light Company the contract for lighting the streets

the

to

for

a

Council has selected Frank G.
for the construction of an electric light plant.

prepare plans

Ortt

PITTSBURG, PA. — Charters

for new lighting companies in West
Elizabeth and Dravosburg have been applied for by J. B. Van Wagerner,
A. E. Dubois and Clarence W. Scheck, of Pittsburg.
The companies,
which will be known as the West Elizabeth Electric Company and the

Dravosburg Electric Company, will furnish electricity for light, heat and
power to the towns named. They wilt be subsidiary to the West Penn
Electric Company and the proposed new lines will form an important
link in the circuit of lines, which is being operated from the central
power plant at Wilmerding.

WEST

POINT, PA.— The Montgomery County Rapid

ComWestinghouse Manufacturing ComTransit

pany has awarded a contract to the
pany for generators and engines at a cost of over $60,000.

WILKESBARRE,

HURON,
way

—

A committee has been appointed by City
Richard, as chairman, to inquire into the advisaestablishing a municipal gas and electric light plant.

of

D.

S.

PA.

— Richard

Clark has made application for a street

rail-

franchise in this place.

SIOUX FALLS,

D.

— The

Council has granted a franchise to F.
Mills and associates to construct a street car line in this place.
S.

M.

BROWNSVILLE, TEXN.—The Burt Smith Company, which owns
and controls the Brownsville light plant, ice plant and other industries,
has been sold by order of the Chancery Court of Haywood County to
satisfy bonds amounting to $30,000.
The purchasers of the plant are
H. L, Currie, W. S. Lee, William Thomas, X'orman M. Byars, James
Tipton and A. A. Sternberger. of Brownsville.
These men will take
immediate possession of all of the Burt Smith property and form a
new corporation,
Power Company.

which

knoun

be

will

as

the

Brownsville

Light

&

CHATTANOOGA. TENN. —Adams &
of at least 325-kw

HOUSTON. TEX.— F.

Alsup are preparing plans for
Company. .V

to be installed.

is

Reed and K.

Slusher are interested in
a project to organize a local company for the purpose of installing an
automatic telephone system in this place.
G.

KILLEEN. TEX. — Owing

S.

demand for electricity
the electric light company has exchanged its dynamos and engine for
larger ones and is now giving al! night service.
The company is making arrangements to furnish a day service for fans this summer.
The
company recently increased its capital stock to $10,000.

FERROX. UTAH.— C.

L

increasing

the

to

& Company,

Allen

of Castledale, have been

granted a franchise to install an electric light system in the town of
I'erron.
Franchises arc also reported to have been granted to this company to install electric light and power systems throughout the county of

Emery and

in

the

towns of Huntington. Orangcville and Castledale.

ALEXAXDER, VA. — E.
Alexnndria

the

company

is

Man(Jc\'ille,

Company,

Electric

now ready

E.

to

furnish

has

secretary

notified

electricity

for

and

Mayor

treasurer of
PafF that the

lighting

the streets of

and is ready to carry out its agreement to take over the old
plant and pay to the city the sum of $3,500, as agreed in the contract.
the

city

CLIFTON FORGE, VA.— Bids
President
chise

for

Village

Council,

lighting the streets

by

will

Apr.

until

be

received by E. O. Snead,
the purchase of a franJ. A. Gleason is chairman

for

8,

electricity.

Water and Light Committee.

LYNCHBURG, VA. —The
a

night,

$500,000.

COLFAX, WASH. — At

a meeting of the City Ceuncil held recently
Messrs. Codd & McKenzie, proprietors of the electric light system,
submitted a proposition to the Council and offered to make a reduction on city lighting provided the Council would grant them another
five-year franchise.
Thej- also offered to reduce the price of arc lamps
from $7.65 to $7 per lamp per month. Messrs. Codd & McKenzie have
a contract with the city which will not expire until May i, 1909.

WASH.— The

SEATTLE,
for

site

new power

a

ROWLESBURG,

Seattle

Company

Electric

has

secured

a

plant.

VA.—

W.
H. R. Hollis, Town Recorder, writes that
bids for constructing the proposed electric light pljint, for which $12,000
bonds were recently sold, will not be received until about July.
Company, of Oshkosh,
and power plant for the Calumet
Dairy Company. The plant will furnish electricity for light and power
for the new cold-storage building.
All the machinery and elevators
will be operated by electricity and the building and yards will be lighted
by electricity.
Wis.,

is

installing

an

Central

electric

Construction

light

JACKSON, WIS. — The

Company has

Jackson Telephone
from $2,000 to $4,000.

stock

capital

its

KEXOSHA, WIS. —An

election

increased

probably soon be held to vote

will

on the question of constructing a municipal
Ross, of Milwaukee, estimates the cost at

electric

Wm.

plant.

light

about

$45,000.

LA CROSSE, WIS.—The
made

contract

a

distribution

of

with

La Crosse Gas & Electric Company has
La Crosse Water Power Company for the

the

from

electricity

its

throughout

plant

the

D.

city.

G.

president.

is

MADISON, WIS.— The
thorizing
plant

Capitol

the

from

separate

State Senate on Mar. 6 passed the bill auCommission to construct a power and lighting
the main building and to secure the necessary

property.

MILWAUKEE. WIS.—The Milwaukee Independent Telephone Company has closed contracts for 2,000,000 feet of conduit tiling, at a cost
of more than $100,000.
The company has bids for poles, cables and
wiring under consideration for which contracts will soon be placed.
H. D. Critchfield is president.

—

MILWAUKEE, W'IS. The plant and telephone exchange of the
Standard Telephone & Electric Company were sold Mar. 4.
The plant
in this city was sold for $4,150 to E. C. Hennis, of Milwaukee, and the
telephone exchange at Sheridan, Wis., was sold to A. L. Von, of
Almond,

for

$1,735.

MILWAUKEE. WIS. —At

under which

it

bids for both gas

petitive

recent meeting of the Board of Public
it was decided to receive com-

a

Committee on Lights has agreed on

will

a

ten-year contract

with

13^^ cents a lamp per
with the privilege at the end of four years for the city to pur-

and steam machinery for the proposed muniH. S. Bowen. engineer, has recommended

cipal

lighting plant, although

that

steam

plant

with

machinery should
three

1,200-kw

be purchased.
The cost of a 4,500-hp
direct-connected engine units is given at

$380,000.

OSHKOSH. WIS.— The Buckstaff-Edward Company is to enlarge its
furniture plant and will also install an electric power plant. The power
plant will cost about $5,000 and electricity will replace steam as far as
in the manufacturing plant.
furnished by the Central Construction

The

possible

PRAIRIE DU SAC. WIS.— J.

electric

Company

equipment

will

be

of this city.

du Sac. writes
of $1,500,000. to
construct a dam over Wisconsin River for power purposes.
Application
for charter is now pending in State Legislature. Robert Buerki. of Sauk
City, Wis., is also interested.
that a

company has been formed

REEDSVILLE, WIS. — The
municipal
works.

lighting

plant

to

COBALT, CAN.— The

S.

Tripp,

there, with

of
a

Prairie

capital

citizens have voted to issue

operated

be

Silver

Belt

in

connection

Electric

bonds for a

with

water

the

Railway Company

is

con-

templating the construction of an electric railway from Latchford to
Cobalt and New Liskeard.
Branches will also be run into the mining
camps.
Harvey Graham is president of the company.

WETASKIWIN, CAN. — At
spend $30,000

in

a

recent

election

improving the electric lighting

the

plant.

citizens

voted

to

Address Duncan

McEarchan.

VIRDEN, MAN. — The
joint

recommend
Lynchburg Traction & Light Company at

proposition

the

BELLINGHAM, WASH.— It is reported that Stone & Webster,
owners of the Whatcom County Railway & Lighting Company, are planning the erection of an addition to their Noosack Falls power plant, to

Works and Council advisory committee

a power bouse to be erected by the Chattanooga Implement

dynamo

$150,000.

McMillan

W. A.

Council with
bility

PETERSBURG, VA.— S. H. Turner, of Petersburg, secretary of the
Nottoway Hydro-Electric Company, writes that Marcus R. Williams, of
Poplar Mount, Va.. is preparing plans for the construction of dam. canal
and power plant for the develcpment of electric power at a cost of

CHILTON, WIS. — The

years.

10

PENNSBURG, PA.— The Town
to

plant.

been

has

incorporated with a capital stock of $120,000, to
construct an electric road from Kenneth Square to Coatesville, a distance
of 12 miles.
J. Walter Taylor is president of the company.

term of

chase the internal part of the plant at cost, without interest or deducfor depreciation.
If, however, the city should decide to take the
system over and supply its own light then the price will be 15 cents
a night, and the city will have to pay tne difference when it buys the

tion

cost

DUNXANVILLE, PA.— The

573

have

decided

to

install

ratep.-^ycrs

a municipal

of

the

telephone

of Wallace
Address Reeve

municipality
system.

Stinson.

—

MONCTON, N. B. The Council is seeking authority to construct a
municipal telephone system at a cost of $40,000.
Address the ni.nyor.
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PETERBOROUGH, 0.\T.— The
pany has offered

dispose of

to

Peterborough

Light

& Power Com-

light plant,

WILLIAMSON, W. VA.—A
Company to
and Mingo counties in West
liamson

Ontario

DEL.WAN, WIS. —Articles

company has been formed recently to build
in this city, of which A. C. Nash is general manaThe new company takes over the present horse car system, the
electric light and power plant of the Cia. Industrial Mexicana and* the

Electric energy

District of Cuicatlin, in this state.

Oaxaca and

City of

to the

electricity

to the different

and the incorporators are George

and

Whitcomb and George

It

is

E.

mining camps.

Hermann

is

interested

in

ROSENDALE. WIS.—The

—

Bartholmew add

T.

in-

WIS—

SP.\RTA,
The Sparta-Melrose Electric Railway & Power Company has been incorporated with a capital stock of $300,000, to build an
railway from the city of Sparta to the village of Melrose, a
distance of 20 miles.
The incorporators are G. L. Cromwell and T. T.
Ilenderer. of Milwaukee, and Howard Teasdale, of Sparta.

of incorporation have been filed for
with a capital stock of $125,000.
The incorporators are Judge R. S. Cowie. of Whitehall, president; J.
M. Smith, of Whitehall, vice-president; F. C. Richmond, of .-Xrcadia,
secretary; B. L. Van Cordon, of 'iaylor. treasurer.

Waumandee

S.

$3.oco.ooo.

othert.

Martin,

& South Railway

North

a railway

from
others.

John

chartered with a capital stock of $250,000 to build
Hamilton to Stephenville. The incorporators are B. C.

MOAB, UTAH. — The

has

filrd

.irticles

Gouldelock

is

Blue Mountain Telephone

of incorporation

electric

Company

Electric

D. L.

Light

stock of $ 1,000,000, has been organized to take over tlic Viles
The new company is a holding and was orgnniznl by
plant.

men

porators

interested

A.

arc:

Mills,

been

articles

filed

are:

officers

vice-president;

secretary;

Sr.,

incorporated

electric

Valley Northern Electric Rapid Tranof incorporation with a capital stock ol
Fred J. C. Chamberlain, president; F. S.

Charles H.

operate

to

power business.

an

VEGREVILLE, C.\N.— Ratepayers

is

treasurer.

Boecklin,

Fort
plant

electric

H. E. Daniel

second vice-president;

Fulmers,

August Von

Electric

Company has

car-'y

on a general

to

interested.

have joined and fonned the Vegre-

& Northern Telephone Company for the purpose of constructing a
The capital stock is $8,000 and the directelephone *-ystem in this town.
tors include: W. Parker, F. W. Irwin, W. Clements, T. Walt. S. A.
ville

W.

Shipley and others,

all

of Vegreville, Alberta.

DUNSFORD, ONT. — A

& Power Company, with

The incorthe Consolidatol Lighting Company.
Bennett and John C. Tomlinson, of New York;
G«orge
Moore, of Port Fluron, Mich.; J. E. Davidson, of Montpclier,
«nd Clarence H. Scnter, of Montpclier. The company is incorporated
to buy, tell and own lands for the manufacturing of electric power for
healing, lighting and other purposes.
the

The

first

Richardson, T.

president.

MONTPELtER. VT.— The Vermont
a capital

i

with a capital stock of $10,000.

has

FORT SASKATCHEWAN, CAN.— The

WEAVER. TEX. — Articles

of incorporation have been filed for the
Weaver Telephone Company with a capital stock of $1,200 by H. B.
Davidson, A. W. Sparks, Jr., and S. T. King.

Company

sit

Company has been
Gage and

Company

Railroad

PUVALLUP, WASH.— Puyallup

Rockwall Electric Light Company has been
incorporated with a capital of $5, 000 by W. C. Bishop, L. J. Austin and
Stephcnvillc,

Company has been
Pinch, R. V. Pinch

electric

others.

ROCKWALL. TEX.— The

STEPHENVILLE, TEX.— The

I.

WAUMANDEE, WIS.— -Articles

HEARNE, TEX. The Hearne Light & Power Company has been
corporated with a capital of $20,000. Incorporators: G. H. Albers, H.
W.

Roscndale Telephone

incorporated with a capital stock of $5,000 by F.
and Ida W. Pinch.

the

Morehead,

has

Steidtnian,

while

J^eb^ Incorporatt'cns.

DU SAC, WIS.—The Farmers' Mutual Telephone Combeen incorporated with a capital stock of $5,000 by Edwin
Henry Thoelke and Fred Wailenschmidt.

PRAIRIE
pany

one,

Alfred Lilliandahl. of Saltillo, is interested in the other, for
which a concession has been granted by the government.
The latter
will use the water at the Choro de Aqua, near Arteaga. Coahinla, to
furnish the power.

Com-

Montpclier Telephone Company has filed
a capital stock ot $1,000. The incorporators
are John Zitler, William Goetsch and others.

reported that two electric light and power

for Saltillo;

Whiting, of Neenah,

KEWAUNEE, WIS.— The

the Pinos Altos mines
preparing to put in a hydro-electric plant about three miles from the
town.
The sur\'eys have been made by J. H. Cooper, of Parral.

—

W.

articles of incorporation with

to be transmitted

is

SALTILLO. MEX.

-A.

Lines, of Milwaukee.

tians.

PINOS ALTOS, MEX. — The company owning

plants arc contemplated

F.

PI.

JOH'NSON CREEK. WIS.— The Rosk River Telephone Company
has filed articles of incorporation with a capital stock of $10,000.
The
incorporators are W. A. Christians, E. A. Seitz and Eugene L. Chris-

on the Rio Grande.
is

at $25,000,

—

Applewhite,

P.

of incorporation have been filed for the
capital stock of $30,000 by

GR.\NTSBURG, WIS. The Farmers Independent Telephone
pany has been organized with R. J. Meland as president.

Mineral Railroad which runs from this city to Santa Eulalia. It is said
that the electric plant has sufficient engine capacity and only the boiler
capacity will have to be increased.
Enrique C. Cue! and Juan Cuel arc
the owners of the new company.

development of

Coon Valley Milling & Lighting ComNeprud

a capital stock of $15,000 by N.

GRAND RAPIDS. WIS.—The Wisconsin \-alley Electric Railway
Company has filed articles of incorporation to build an interurban railway from Grand Rapids to Stevens Point. The company is capitalized

electric railway

contract has been signed with S.

been granted to the Wilrailway in Williamson
also in Pike and Martin

electric

and

Delavan Light & Power Company with a
Harold Almert and others.

ger.

for tke

an

\'irginia,

COON VALLEY, WIS.— The

CHIHUAHUA, MEX. — A

OjVXACA, MEX. — A

has

charter
build

pany has been incorporated with
und others.

$200.

of Mexico City,

Traction

and

counties in Kentucky.

Hydro-Electric Power Commission
has submitted to the Toronto City Council its estimates of the cost
of power delivered to the consumer in Toronto.
This takes into account the cost of distribution by the city, as well as the commission's
charges tor power.
The rates, according to meter, vary from 545 per
hp per annum for a 10-hour day, if one hp is used, to $18 per hp per
annum if 200 hp is used. The rates are less than half those charged
by the Toronto Electric Light Company, which run from $51 to nearly

an

ii.

W. T. Clark, Marvin Chase,
Scheble, to furnish light and power to Wenatchee.

M.

F.

machinery, or power, for $207,500.

TORONTO, OXT.— The

XLIX, No.

formed, with a capital of $100,000, by

not including its
This offer includes,
howe%-er, the entire gas plant.
The company also agrees to sell the
city 1,500 electric hp at $15 per hp for a term of years.
The electric
power will be required to operate the lighting plant.

power-houses,

electric

its

Vol.

the

company has been formed
name of Dunsford Light & Power Company.

in this place

under

Le^al.

in

D.

C

BKLSTOL, VA.— The

Iloltion Water, Electric & Power Company has
incorporated here, to develop water power in Holston River, near
Hri.iol, for generating electricity.
I*r. AL L. I'owler is president.

l>ern

DIAMOND, WASir— The Diamond

Telephone

article. u1

Company
The

incorporation with a capital slock of $a,ooo.
tors are T. W. Ertel, W. M. Lee and Henry Rock.

E\'ERKTT. "
Puget

*'

"

.Hi

•tock of $500.0

:.'.

l-^a.trrn

Railway

Company

filed

filed

with

a

for

the

cat>iial

orporators are .Vicholas Rucbeck and others.

SEATTLE, WASH.— Articles

of incorporation have l>ren filed

for the
of $17,branch
with
of the company will he in Seattle,
he
ooo.uoo.
inish and New York City.
The trustees are
oflicn in Spok
Cb«rles .M. Meeker and G. L. Stevens, New York, N. Y.; Mark Mendenball and John W. I'rye, of Spokane; P.' P. Carroll, Francis M. Carroll.

Seattle

Chelan SnoLmr
'1

lf.ii|way

Company with

a

capital

stock

I

Charlr. A. Barron. Elliott Colbum, E. Wright, of Snohomish and K. K.
Congdiin, of Butte, Mont,

WASH.—

SPOKANE,
The Cheney Light & Power Company has been
incorporaied with a capital stock of $as,'>oo by H. L. Blrcker and others.
SPOKANE. WASH.— The Okagogan Electric Railway Company has
been organired with a capital stock of tj, 000, 000, to build an electric
line from Nighihawk to Loomia, and ultimately through to Conconcully,
North Alma to Brewster.

I

RESIDENT OF CORPORATION TO

accounts— The

general

authority

of

t

OI.I.I-XT

the

president

of a bcHiiK-ss corporation is suHicient to warrant liim in collecting money
due the corporation on outstanding accounts and in selling the accounts
for their face value.

money from

There

is

no valid distinction belwcen collccling the

debtor and assigning the account for its face value.
Hut the president is not authorized by virtue of his office to assign
money to become due to the corporation in the future but not yet
earned. Cogan vs. Conover Manufacturing Company, Court of Errors
the

and Appeals of

have been

'riiclra of incorporation

Sound.

has

incorpora-

AUTHORITY OF
OUrsr.^NI)ING

New

Jersey, 65

Rep. 484.

Atl.

METER I'ATENTS.- The

United States Circuit Court of Appeals in
f'hicngo filed an opinion on Jan. .11 Inst in the case of the Westinghouse
Electric & Manufacturing Company vs. Ihe Diamond Meter Company.
In this suit, brought for infringement ot Tcsin patents No. 511,550 and
511,560, Ihe Court below granted injunclinns against the Diamond
Meter Company, slopping its inniiufacliire and sale of alternating current

No.

indicating

waltmclers.

lummonly

known

to

Ihe

trade

as

"Scheeffer

and Ihe present opinion of the Court of Appeals oftirmt the
of the lower Court in placing the Diamond Meter Company under

Meters,"
.iction

the last of a long series of favorable decisthese patents and llieir applicability to splitTh' opinion gives full credit lo Mr.
phase meters for power purposes.
IrUn l.ir Ihe invention of the spUt-phase idea of operating meters.

injunction.
ions

as

to

This drcisicm

the

validity

is

of

IKI.KPHONE STOCK MTIOATION,

Suiu have been

filed

in

Itast

ambridge, Mass., against Charles W. Morse by Oakcs Ames, of Milton,
Winehr.Irr, for $75.""". "'»' ^f
for »J5o.ono; by Frank A. t'ulliiig.
Arthur S. Temiilr, of Salem, for $150,000. The plainlilTa say they were

(

M

,1..

s«........i....«

T,.!.,.!,..,,,.

X-

'IVIr-
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1907.
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graph Company, and that they turncJ over the stock and controlling interest of the company to the defendant on certain promises of his which
In Novomlx-r. 1901, they say that the
they say he has failed to fulfill.
company owned valuable franchises in Boston and thirty adjoining municipalities, and that it undertook to construct and maintain a system
between New York and Boston, and that the Cable Company of America
After the company had advanced
undertook to finance the scheme.
At
$350,000 for the work the funds gave out and work was stopped.
that time Ames and his associates say they turned over 1,271 shares of
stock and resigned the control of the company to the defendant, wlio.
they say, agreed to advance $4,000,000 to allow the Cable Company to
carry out its agreement and to give the plaintiffs the equivalent of their
The plaintiff allege that the defendant
stock in Cable company stock.
failed to keep his promises and to carry out his agreement.

CONSTITUTIONALITY OF CONDEMNATION STATUTE.— In

a

Long Distance Telephone & Telegraph Company
of way over the Franklin Turnpike, from Nashville

to

proceeding by

condemn

a

the

right

to

was held that the Tennessee Act of 1885, under which
the company attempted to condemn its right of way was partially unconstitutional for the reason that the body of the act contained provisions
which were not referred to in the caption in any way. The act of 1885
extended the former condemnation statutes so that "the same shall apply
to and include the condemnation and taking of the property, privileges,
Franklin, Tenn.,

it

insecure and unsafe for the use whicn was being made of it and. when
the car was being hauled up the incline, it broke, allowing the car Ki
run back with great violence, severely injuring one of the employes.

While there was evidence

W.

Rep. 373.

COMPANY TO FIREMAN
INJURED WHILE ON DUTY BY CONTACT WITH LIVE WIRE.—
which occurred in the city of Omaha, Neb., four firemen were
by means of an electrical charge which it was claimed
was communicated from one of the defendant company's wires to a
ladder which the firemen were engaged in removing from between the
wires.
In an action brought by the administrator of one of the firemen
t3 reccver damages for his death, it appeared that the chief of the fire
utpcirtment and the city electrician had sole charge of removing the
wires of the defendant company during the time of the fire, and that
the lineman, who was furnished by the company to attend at places
of fire, acted under the direction of the fire chief and the city elecThe plaintiff alleged that
tiician and not as the agent of the defendant.
the company sent another employe to repair and restore wires removed
during the fire and to prevent the unnecessary destruction of the comThis employe, it was stated, informed the firemen as
pany't property.
thcv were about to remove the ladder that the wires near the ladder
woie dead, and the right to recover was based upon his negligence in
making the statement. It was held, however, that as the employe was
not sent to co-operate with the officers of the fire company and as there
was nothing in the scope of his agency which would bind the company
for an opinion he might express as to whether the wires were dead or
alivc, the company could not be held responsible in damages for the
death of the fireman. Trouton vs. New Omaha Thomson-Houston Electric
Light Company, Supreme Court of Nebraska, no N. W. Rep. 569.

At a

fire

instantly

killed

a

mine boss, charged

Gas Light Company for the purpose of restraining the Vineland
& Power Company from laying its gas pipes in certain highways
in Cumberland County, New Jersey, it appeared that the complainant,
the Millville Company, operated under an act of legislature passed in
1857. authorizing it to place its pipes and erect its poles in "the town
of Millville and its vicinity." The act of the Vineland Company of
which the Millville Company complained was the laying of pipe in highways situated within territory that in 1857 was known as the townsh([)
of Millville, but beyond the limits of what was at that time the village
of Millville.
It was claimed that the Vineland Company was without
Light

LIABILITY OF ELECTRIC LIGHT

employe was

RIGHT OF CORPORATION TO INJUNCTION RESTRAINING INVASION OF ITS FRANCHISE.— In an action brought by the Millville

99 S.

the

But. unfortunately for the company,
which it was his duty to inspect.
the jury found that the employe was a common laborer and not a mine
Such being
boss vested with supervision over the machinery and tools.
the case, it was the duty of the company to have supplied its employe
with a reasonably safe place in which to work and with reasonably safe
The company having failed in
appliances with which to do the work.
this duty it was liable for damages and the sum of $i,999 was granted
Nortonville Coal Company vs. Brooks, Court of
to the injured employe.
Appeals of Kentucky, 99 S. W. Rep. 357.

improvements; provided, however, that no telegraph or telephone companies, or other such companies shall be permitted to attach its lines to,
or otherwise use the poles of, any other telegraph or telephone company
uithout the consent of such company being first had and obtained." The

went on to provide for the jurisdiction of certain courts in condemnation proceedings. The caption of the act only purported to extend
the operation of the statutes amended to the condemnation of the property of private corporations and it was the jurisdictional provision which
was held unconstitutional. It was held, however, that the invalidity of
The provisions
this part of the act did not affect the remainder of it.
of the act were severable and the portion of it which was unconstitutional, it was held, might be eliminated, leaving intact that part which
extended rights of condemnation so as to include the taking of property
belonging to private corporations. Franklin Turnpike Company vs. Long
Distance Telephone & Telegraph Company, Supreme Court of Tennessee.

that

with a duty of looking after the safety of the machinery and appliances
used in the work, and that he had knowledge of the defect in the clevis
which caused the accident, the jury found that he was an ordinary laborIf the
er and was unaware of the dangerous condition of the clevis.
employe, at the time he was injured, was acting in the capacity of mine
bosSj and as such had charge of and supervision over the tools and implements used in the work, he could not recover damages from the company for injuries sustained by reason of any defect in such appliances

rights or easements of private corporations for public purposes of internal

act then

575

right, either by legislative or municipal authorization, to conduct business as a gas company or to occupy any streets or highways for that
purpose.
In determining whether or not the act of the Vineland Company constituted an invasion of the Millville Company's franchise the
interpretation of "the town of Millville and its vicinity" became material, for if the Millville Company had no power to operate within the

contested territory, then it followed that it was not in position to reThe word "town" in legislative
strain its competitors from doing so.
enactments seems to have no fixed significance in New Jersey and must
be construed according to the manifest intention of the legislative body

from the particular statute before the court for interpretawas here held that the intent of the legislature in passing the
act of 1857 was to authorize the Millville Company to operate in the
village of Millville and its vicinity and not in the entire township and
its vicinity.
The interpretation of the word "vicinity" was regarded as
more difficult, but it was held that it did not include the entire township.
The conclusion of the court was that it did not appear with sufficient
certainty that the Millville Company was the owner of a franchise covering the territory in dispute to justify the granting of an injunction
If the complainant company had estabagainst the Vineland Company.

as gathered
tion.

It

lished

its

right

to

would have been

carry on

its

business in the territory in question it
is evidenced by the fol-

entitled to the relief asked as

lowing language of the court: "Legislative grants of franchises of the
nature claimed by the complainant, whettier granted by special charters
or under general laws, confer privileges which are necessarily exclusive
in their nature as against all persons upon whom similar rights have
not been conferred, for any attempted exercise of such rights, without
legislative sanction, is not only an unwarranted usurpation of power,
hut operates as a direct invasion of the private property rights of those
upon whom the franchises have been so conferred." Millville Gas Light
Company vs. N'ineland Light & Pow^-r Company, Court of Chancery of
New Jersey, tij All. Rep. 504.

DAMAGES FOR FAILURE TO DELIVER TELEGRAM.— The

Court
Appeals of Texas has recently aflirmed a judgment of $1,000
against the Western Union Telegraph Company because the agent of
that company occupied three hours and ten minutes in the delivery of a
telegraphic message. The plaintiff, in anticipation of the death of a near
relative, had arranged to be notified of any serious change by telegram.
A message, announcing the death of the relative, was left with the defendant company and the agent was informed of the facts and circumThe message was received by
stances requiring its speedy transmission.
the agent at Sanderson, Texas, where the plaintiff lived, at 6:20 in th.morning. Although the plaintiff lived but a short distance from tlic
And as the
tclcgragh office, the message was not delivered until 9 :30.
daily train out of Sanderson left at 8:25 the plaintiff was unable to
start for the sctnc of his relative's funeral until the next morning. She
left on the following morning, but only to arrive at her destination after
the burial ceremony was over, and to compensate her for the great bodily
and mental pain, disappointment and grief which was thereby occasioned
Western Union
the jury awarded hcr the sum mentioned in damages.
Telegraph Company vs. Hidalgo, 99 S. W. Rep. 426.

of

Civil

DUTY OF EMPLOYE TO INSPECT TOOLS AND APPLIANCES.

—A

mining company, desiring to dig a pit at the bottom of a long inseveral of Its employes to the work. The earth and stoiuremoved was thrown into a car which, when full, was hauled up the
incline by means of machinery, there being a long wire rope attached to
a clevis fixed in the end of the car. The clevis, it was admitted, became

cline, assigned

Educational.
THESES SUBJECTS. — The

theses

subjects

in

electrical

engineering

n.cently announced for the class of 1907 at the University of Illinois arc
as follows.
The list comprises twenty theses subjects and thirty-five

"Testing of Electric Railway Bonds." B. T. Anderson ami
Egy; "Operation of a Ioo,ooo-^olt Transformer," J. W. Andree
and Trygvc Jensen; "Comparison of Recent Types of Secondary Batteries," C. H. Bethel; "Synchronizing and Load Divisions of Alternators," R. A Brooks and H". C. Gardner; "Life Tests of High Efficiency
Incandescent Lamps," R. T. Calloway and L. G. Schumacher; "Operation of the Derby Dust Collector in Traction Service," L. P. Cook;
"Determination of Plate and Brake Friction in Railway Trucks," T. F.
Dodd and W. F. Schroedcr; "Design and Construction of a Homopolar
Dynamo." S. P. FarwcU. E. H. Johnston and A. E. Ray; "Design of a
Power Plant for UVbana," IT. C. Fellman and M. E. Hagan; "Induction
Motors in Concatenation," K. O. Friend and V. L. HoUister; "Use of
Corclcss Inductances in the Operation of Synchronous Machines," Llo/de
Garrison and G. A. Williams; "The New Stanley Induction Wattmeter."
S. H. Grautcn; "Equipment of a Shunt Motor with Interpoles," H. G.
Hake and IF G. Tvrichol "Effect of Track Cur\'aturc in the Operation
of Electric Cars," J. O. Kammerman and D. G. Young; "Telephonic
Communication Over the Power Circuit with an Electric Car,'* W. C.
graduates:
\V.

L.

;

ELECTRICAL WORLD.
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Maddox and F. \V. Padfield; "Design and Prospectus for a Telephone
System for Dixon, Illinois." D. T. Marks; "The Design, Construction
snd Operation of a Gradeometer for Electric Test Cars," C. M. Page;
"Tests of a Ten-Ton Electric Crane," A. J. Ray; "Light Distribution
and Tests of New Types of Incandescent Lamps," W. R. Scott and O.
M. Ward; "Coreless Induction Coils in Telephone Service," C. E. Smith
and \V. M. Stewart.

Obiiuarym
LINDSAY.— Mr. Homer

J.

Lindsay, one of Mr.

J.

Andrew

forty young partners, died at his home at Pittsburg, on
aged 47 years, of Eright's disease. He was the son of Samuel
Lindsay, a glassmaker who, although quite well off at one time, died very
The son learned telegraphy and stenography and at the age of
poor.
He won attention from
18 he entered the oftke of Carnegie Bros.
Thomas M. Carnegie, who made him his private secretary. Mr. Lindsay
remained in that position until the death of Mr. Carnegie, after which
he became connected with the sales department of the company. Wlien
the Carncgjc Steel Company was formed he had become so useful that
he was taken in as one of the "young partners," all of. whom were
afterward made millionaires wlitn the L'nitcd States Steel Corporation
was formed. Mr. Lindsay added to his fortune and was many times a

Carnegie's

March

5,

At the time of
Company.

millionaire.

his death

ing

Transportation,

the

His wife and two

Engineers

was

he

He was

the Carnegie Steel

a

and

assistant vice-president of

member

of

Strollers

many

clubs

clubs,

of

includ-

New

York.

sisters survive.

Personal,

He began life as an engineer and has risen rapidly.
went to the Wellman-Seaver-Morgan Company from a position at
the head of a large power company.
lie

PROF. F. R. HXJTTON.— At Ihe last meeting of the trustees of Coliimbia University, upon his own request, action was taken to retire from
service

active

MR. M.
and

UNDERWOOD

F.

lights at Somerville,

MR.

CHARLES

and professor

MR.

C. L.

has been made commissioner of electric
Mass., and has qualified for the office.

HILL

has been associated with the Stanley-(J.
Mass., has been elected secretary of
the Jandus Electric Co., of Cleveland, O.
Mr. Eshleman's familiarity
with the electrical industry insures his success in his new connection.

MR. I-RED.

F.

at

Pittsficld,

BAIl'NSON. formerly with

the Stanley Electrical

Mfg.

and recently chief eU-ctrician of the I-'lorida East Coast Hotel Co..
up electrical work \o tak-' charge of woolen mill and other
manufacturing interests of the firm of V. & II. Fries, Winston-Salem,
Co.,

has given

N. C.

MR.

n.

Cumpany,

BROOKS,

H',

superintendent

of

Columbus, Ohio, has resigned to
Kinccr of the Home Telephone Company^ of
\V. B. Woodbury, formerly of Columbus, is
Owenft has been appointed bupcrintendc nt to
the

at

CoUimbuB

MR.

Citizens' Telephone
become construction en-

the

of which
manager.
Roy
Mr. Brooks at

Mich.,

Detroit,

general

succeed

plant.

W. HUTCHINSON.

JR.. whose tichnical work, "Long Dist.ince
Power Transmission." Iuh just been published by the D, \'an
Noftlrand Company, of New York, has an article in the March insue of
"Public Service" on "The Question of Municipal Ownership," in which
\i.

Electric

public-owned ulililiet are heavily scored.
Mr. Hutchinson is on the
•if the National
Brake & Electric Company, of Milwaukee.
.MR.

NAGELSTOCK.

H.

E.

parimcnt

of

General

the

connected

staff

formerly with the sales dc
of New York City, ha^

Company

Electric

joined the forces of the Gregory Electric Company, and will hereafter
represent that company in Chicago and the nearby cities.
He \% 11
graduate of (he Armour Initilulc of Technology and has had considerable experience with the General Electric Company, first in the testing
department t\\ Schenectady, then ai rnKinerr <*i the complaint department,

and

finally as a

various

salesman engineer from the New York oflicc.
In these
he* has marje a great many friends and vnltinble ac*

capactliet

•luaintanct-s.

MR.

JOHN CRAIG HAMMOND,

piiblieil)

depart meni

of

ihe

Denver

iux
(i;m

<ome lime
Ar

Electric

at

the

head of the

Company, and

later

Mr. \\. h, l)ohcrly, with
liradr|uar|trs in New York, has now been appointed ptr«« rrprrvnlalive
"f Ijie New York Central line*, with hradquaiters at (he Grand Central
.'^lalion.
Mr, Hammond is a yuing ami brillituit funrnali«t, and in his
i>rw ri'!»irontibililirs will find a largr opportitnily for his skill, diplomacy
nd *asi>M fatre as nn exponrni of ilir railroad Nyslems IdcaU, niclhodH
..nd rrUtions with the public.
^4«orialrd

with

the

electrical

inlerests

MR. WILLAKl) N. SAWYEK
Wf llman Seaver Morgan f unipany,
I.
Wellman, who wishes (o retire

of

of Uh
Samuel
as the active head of the company.
lots uf his brother, who was killed
bii«

of

been

chosen

(,'levrland,

to

prcaidml
succeed

Mr, Wcltman has felt severely the
the Mfntor wreck a year ago, with his business nssociale, Mr. Motion.
Mr. Sawyer has been general manager of ihr business since the
firM i*i the year.
This imshion he will ennliniir in coniieclion with the
in

for

thirty

years adjunct

pro-

ROSSMAN,

consulting engineer, formerly of Peters Buildreturned from an extended trip to California,
Northwest and Black Hills district of South Dakota, and has taken ofWhile
fices in Broad Exchange Building, z^ Broad Street, New York.
in the West he visited a number of electric and water power plants, and
inspected some of the properties he is interested in.
He will continue
to haniUe water power and electric properties, making a specialty of
examinations, reports, and verification of reports on public utilities,
especially water power and electric, for banking houses, trust companies
J. G.
Atlanta,

ing,

Ga.,

has

and investors.

MR.

SMITH.— The

of Mr. Cecil H. Smith from
Ottawa Hydro-Electric Power Commission
replace him Mr. W. K. McXaught. who
represents North Toronto in the Ottawa Legislature, has been appointed
to the body, which is engaged in carrying out the government's policy
of jirocuring cheap power for the people of the province.
It is now several weeks since Mr. Smith expressed a desire to retire from the commission.
His reason for so doing was that the pressure of his business
He is in charge of the conas an engineer demanded all his time.
struction ot the municipal power plant for the city of Winnipeg.
He
C.

B.

member of
has been accepted- To
as a

position

his

resii^nation

the

be continued as consulting engineer for the commission, as he is
first Hydro-Electric Power Commission of Inquiry and for the
Temiskaming and Northern Ontario Railway Commission.
the

ARMIN SCHOTTE.— Mr.

Schotte, who has had wide experience
has recently made a connection with W, S.
Barstow & Company, of New York and Portland, Ore. Graduating from
Lehigh University with the degree of C. E., he became connected with
the engineering deparlmenls of si:ch firms as the Keystone Bridge W'orks,
and the. Carnegie Steel Company, subsequently was chief engineer of the
Expanded Metal Type Company and the National Fire Proofing Company, of Pittsburg.
As consulting and designing engineer he has built
many industrial plants, among the more prominent being the Mesta Machine Company, of Pittsburg. Pa., which is one of the larger individual
manufacturers of rolling mill machinery in this country, and latterly
was connected with the Alpha Portland Cement Company and the Na-

MR.

in

has

ESHLEMAN, who

Mfg. Co.,

Electric

i.

Remsen Hutton,

of mechanical engineering

will

resigned as chief engineer of the
.Northampton Electric Company to accept the position of assistant superintendent of the pQughkcepsic Electric Light Company, Poughkeepsie,
\. Y.
MR. A. L. CORNELL, of Birmingham, Ala., has been elected resident engineer of the Ninety-Nine Islands station, near Kings Creek,
.S,
C, of the Southern Power Company, on the Broad River, and has
taken charge of the work.

H.

Frederick

and for six years Dean
of the Faculty of Applied Science, and to appoint him emeritus professor
from July i. Prof. Hutton is now president of the American Society of
Mechanical Engineers.
fessor

for

lines

ii.

tluties of president.

MR.

MR. H.

XLIX, No.

Vol.

industrial

tional

plant design,

Portland Cement Company.

WERNER

BOECKLIN.— One of the principal figures in the reincreased organization of W. S. Barstow & Company is that of
Mr. Boccklin, wlio has filUd responsible positions in the engineering
department of the "Fort Wayne" and "Burlington" systems in connecMR.

cently

tion with important and extensive improvements as engineer.
As engineer for the Robins Conveying Belt Company, and John A. Mead &
Co., of New York, he designed a large number of important material
handling plants, among which may be mentioned those for the Dominion

Coal Company, Jones & Laughlin Steel Company, Chicago Edison Com-

Washington Navy Yard; Fifty-ninth Street power station of the
system, and the Chelsea station of the London Underground Railways Company. Since his connection with the Barstow Coml>any,

Interborough

pany he has been engineer in charge of construction of the
shops, Middlctown Car Works, Mtddletown, Pa., which they

steel

car

are

just

completing.
R. LOVEJOY has been oppointtcd general manager of the
J.
department of the General Electric Company.
He has long been
known to the electrical fraternity and this new title is a formal recogiiilion of the responsibilities with which he has pr.ictically been charged
for the last two or three years.
Mr. Lovejoy was born at Columbus, O.,
in 1863.
After a postgraduate cnirsc at the Ohio State University, from
which he received the degree of B.Sc, he entered the employ of the
ThotitHon-Iloustcn Eltclric Company nt Lynn, Mass.. August. iS8fi. There
gained Iuh practical experience and prnijnatcd from what was then
h
known ns the "expert course" to take up engineering work in the Boston
olfice of the company.
Later his time was dc\ otc<l to executive duties
lit
headqnarlJTH, and when the Thomson-Houston Company was merged
into the General Electric Company, in iHqj, he liecnmc grnernl manager
of the supply drpnrimriit.
In tgoo he was made also monager of the
railway and ligbltng dcpnrinienta of (he General Electric (*ompany.
Ilr
\* on officer and a direclor in srvrrul Hubsidinry couipnnie<<.
Mr. f.ovr
joy is n direclor atifl a meinher of the executive committee of the Schcnec
lady Trust Cnmpitny and wiis one of the organizers of that eoncrrn. He

MR.

HulcR

is

also A n.einhrr of Ihr

t-ranklin

Inslilntr,

Ainericuii

Inslilntr of

ami the American Society

l'',lectriral

for

(he

ICngineriH, the

Advancpinrnl

of

nrgnnixatinns pertniiiing to electrical science.
In addition to his diversified duties, Mr. Lovejoy finds llmr to take un
active part in promoting the wrlfnrr of the Mohuwk (tojf Club of
Science,

as

well

ns

Hcvrral

lie is nUo n niemhrr of Ihr
ScheneclaOy, of which he is president,
Mohawk Club, of Schrneeliidy, and the University Club of New York.
For many years Mr, I.ovrjuy has hern inlrrrstrd in ihe subject of
archtrology so far ns it Is related to implrments of Ihe slone age, par
liciilnrly Indinn arrow hrnijs. of which he has made a nntiibte rollrrllon.
Mr. Lovejoy's home and principal oflicr .irr slill silnalrd. us for «rverul
yr.irs past, at Schenectady.

March

i6,
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in Its own specially equipped works, where it has plenty of room
handling electrical machinery and a chance for further growth.

Trade 'Pubticaiions,

THE ELECTRIC SERVICE SUPPLIES COMPANY,

ICE MAKING. — The

for

of Philadelphia

Westinghouse Electric & Mfg. Co. has issued a
pamphlet devoted to the Larsen ice machine as driven by its motors.
These plans have a capacity of from two tons upward.
The "baby"

and Chicago, wishes to announce that in addition to the territory of
Philadelphia and Chicago which
it
already
controls,
it
has been
given the territory surrounding Pittsburg for the full line of Sterling

machine, equal to about three tons daily, occupies a

A full stock of varnish,
hereafter be carried in stock at its new
ing insulating varnish has won a place of
railway field, and this announcement will be

4K X

floor

space of only

4i4 X 16 feet,

"TeXTILATED AXD enclosed rheostats.— The Cutler-Hammer
Mfg. Co., Milwaukee. Wis., has issued a well-prepared booklet, entitled
"A Tale of Two Types,'* which gives a detailed comparison of the two
types of starting rheostats, commonly known as "ventilated" and "enclosed." It is stated that for field rheostat and switchboard work the enclosed types are usually preferred; for all other classes of work, but particularly for motor starting, the ventilated type has become standard.
As
the resistance material for the ventilated types of standard starting rheoiron is universally employed.
The booklet draws attention to the

stats,

an amendment to the National Electrical Code, recently proposed
by a sub-committee of the National Board of Fire Underwriters, which
fact that

would require the use for starting rheostats of small or medium

size of a

resistance material having a zero resistance-temperature coefficient,

prevent the use of iron for such purpose. It is stated that iron
many inherent characteristics which render it especially suited
purpose, and that the amendment would require manufacturers to
expensive materials with greater cost to the purchaser without
pensating gain.

would

possesses
for such
use more

any com-

'Business ^oles.
THE GREGORY ELECTRIC COMPANY.

Chicago,

01"

reports

the

second-hand business to be in an exceptionally prosperous condition, shipments during January and February having been the largest in the history of this company, and the prospects for the coming year being exceptionally brisht.
Thi< comnanv is now getting the full benefit of being

Weekly Record
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fect.

LAMP

SOCKET; Charles A. Chase, Chicago, 111. App. filed
Dec. 29, 1906.
lamp socket of the type adapted to be clamped on
The
a sheet metal support for electric signs and similar purposes.
the
socket is in
form of a two-part clamp engaged through openings
in the metal plate.
R45.796.
Jacob W. Lattig, Wyncote, and
Charles L. Goodrum, Philadelphia, Pa.
App. filed Mar. 3, 1904. In
a telephone system, line-circuits, double-wound coils having their respective windings included in said circuits, and means interpolated
in the windings of each coil to increase the self-inductance of the
coil and the circuit, substantially as described.

A

MULTIPLEX TELEPHONY;

MOTOR CONTROLLER;

Thomas S. Watson, Milwaukee,
845.831.
Wis., App. filed July 12, 1906.
Complete diagram of circuits for a
motor controller adapted to control either one of a plurality ot
motors

at will.

ELECTRIC IGNITER;

John D. Wilmot. Denver, Col. App.
filer Aug. 29, :9o6.
A hand sparking device in the form of a pair of
tongs is connected to a battery circuit including a spark coil so that
gas furnaces, ranges, etc., my he ignited without danger.
845.848. ELECTRICAL SWITCH; Ernest W. Brackett. Elyria, O. App.
filed Mar. 31, 1904.
A form of telephone hook switch having connections with the spring blades which constitute the electric con845.836.

tact

845.856-

making devices.

METHOD OF AND APPARATUS FOR BRAKING

VEHI-

CLES; George H.

Condict, Plainfield. N. J. App. filed May 9, 1906.
Diagram of controller circuits for an electric train in which the
motors are utilized as generators for a braking current.
COMBINER SOUNDER AND RESONATOR; Stewart F.
845.858.
Cox, Sallisaw, I. T. App. filed Apr. 10, 1906. A combined apparatus adapted to do the work of a relay sounder and resonator. The
parts arc

mounted

a

in

specially constructed

resonant box.

ELECTRICALLY-DRIVEN STEP RY-STEP MACHINE; Arthur F. Poole, Wheeling. W. Va.
App. filed Oct. 22. 1902.
A
secondary clock having a positively actuated ratchet movement to
propel the hands and a V-shaped electromagnet by which the intermittent movement is secured from the circuit of a master clock.
THERMOSTAT; Henry E. Reeve, New York, N. Y. App.
845.894845.890.

'

Details of the means for leading in the circuit
filed Feb. 2, 1906.
wires to the casing of a thermostat device so as to prevent the ingress of moisture with consequent corrosion.
The wires arc sealed
into L-.«diaped pa^ssages.

«4 5 896.

SPEED VARYING MECHANISM;

Scranton,

Pa.

App.

Gustaf

T.

Rcnnerfelt.

June 8. 1905. Construction of controller
drive machine tools.
Has a plurality of mag-

filed

for motor» designed to
netic clutcheit with different gear combinations together
usual circuits for varying the motor field strength.

with

the

TROLLLY WHF.EL AND HARP;

Edward S. Roland, Clevelantl. Ohio.
App, filed Oct. 19, 1905.
The trolley wheel is made
with a separate tread portion and flanges so that the tread may be
renewed whenever it become worn.
The bearings arc also bushed

H45.9"<*-

with replaceable boxes.
84.=;. 9^^.

St,

l-'RKQUENt Y ,\ND
Louis.

Mo.

App.

filed

VOLT INDICATOR;
.\ug.

,(i,

1906.

In

a

black plastic insulator, etc

will

Pittsburg warehouse.

prominence in the electric
welcomed by customers in

the Pittsburg territory.

VALVES AND GAUGES.—The Chicago office of the American Steam
Gauge & Valve Mfg. Co., which has been located for the past 20 years
at No. 16 North Canal Street, has been removed to new and commodious
quarters at Xos. 7-9 South Jefferson Street, where with increased floor
space the company will be able to carry a much larger stock of its
goods and specialties than ever before.
A large assortment of
gauges of every description, a complete line of brass pop safety valves,
water relief valves and indicators will be carried in stock at all times.
0^ving to the increased business of the company it was compelled to
staple

move

in larger quarters and at the new location will be able to supply
the trade in a very satisfactory manner.

FOR

.\PPARATUS
SALE.-The F. Wesel Mfg. Company, located at
70 to 80 Cranberry Street. Brooklyn, N. Y., which has one of the
best equipped manufacturing plents in the country, has decided to dispense with its engine room, having recently become a customer for the
Edison current, as described in these pages.
It now has for sale the
engines complete with generators, and a storage battery equipment. All
of these can be bought at a very reasonable figure.
This plant was
installed only a little over a year ago and the condition of the machinery offered is as good as new.
The entire outfit is open for inspection and can be seen at any time at the Wesel Company's plant,
70 to
80 Cranberry Street, two blocks from tue old bridge, Brooklyn, N. Y.

The
I

was

plant

Eleckical World of October

illustrated in the

fully

20,

Q06.

meter, the combination with a movable coil, of a movable scale
controlled thereby, a condenser in series with said coil, a stationary
scale, a second movable coil, a resistance in series with said coil,
and a pointer controlled by said second coil and co-operating with
said movable scale to indicate frequency and with said stationary
scale to indicate voltage.

FREQUENCY-INDICATOR; Alexander S. Langsdorf, St. Louis,
App. filed Sept. 6, 1906. In a frequency-meter, the combination
with a pair of co-operative indicating devices, of means for moving
one of said indicating devices proportional to the voltage and frequency of the current to be measured, and moving the other of
said indicating devices proportional to the voltage of the current to
be measured.

^^45-956.

Mo

OUTLET

BOX. ELECTRIC
845,974.
Raymond S. Parsons, East Hampton, N. Y.
App. filed Nov. 12, 1906. Provides an
outlet box having a plurality of radial wire receiving tubes or bushings formed integral therewith, thus dispensing with the employment
of detachable couplings.
i>45.99i-

CONDUCTOR;

ALARM SIGNAL;
A device
2g, 1906.

Robert

J.

Zorge. Chicago,

111.

App.

filed

adapted to be placed adjacent to the track
railroad by which torpedoes are automatically fed into
a position to be exploded when a train passes in case a switch in
advance of the train is open.
1-eb,
rails

of

a

ELECTRICAL MEASURING INSTRUMENT:

545.995.

Adelbert

O.

Benecke. Newark, N. J.
App. filed Nov. 28. 1905. Relates to measurement of direct currents or alternating currents of any frequency
or wave form. Utilizes the varying expansion of dissimilar metals
to move a pointer on a scale.
The scale is positioned in a similar

way so
changes.

as

to

automatically

correct

atmospheric

for

temperature

SHUNT FOR ELECTRICAL MEASURING INSTRUMENTS:

845.996.

Adelbert O. Benecke, Newark. N. J.
App. filed Dec. 9, 1905.
In
order to keep the resistance shunt of an ammeter Or similar instrument cool, patentee has the resistance strip clamped between
massive plates of metal but insulated therefrom.

ELECTRICAL RESISTANCE;

845.997.

N.

App.

J.

S46.018.

filed

June

i,

1906.

Adelbert O. Benecke. Newark.
Relates to modification of the above.

CONTROLLING DEVICE FOR GAS GENERATORS:

Fritz

Durr. Karlsruhe, Germany. App. filed Mar. 26. 1906.
Relates to a
device for gas generators which allows a constant control whether
the generator supplies a good gas or as to whether it supplies a bad
gas from which an explosion is likely.
X46.068.
ACOUSTICON; Kelley M. Turner. New York, and Norton
W. Johnston, Chappaqua, N. Y. App. filed Aug. 25. 1905. A form
of telephone transmitter adapted to be placed in the center of a
room so as to receive alt sounds equally from whatever direction
they may come. The essential feature is to have a plurality of transmitters inset into the faces of a box of triangular section.
The
properties of a triangle are such as to receive the sound equally

from
.^4('.o8i.

directions.

9II

RECEIVER;

T^uis

W.

.\ustin.

WashJnRt..n

D. C.

App.

filed

In a system of signaling, a receiver consisting of
1905thermocouple having as its elements tellurium and silicon.
Oct. 27,

S46.084.

ELKCTRICAL MEASURINt^ INSTRl'MEXT:

Adelbert

:i

O.

Newark, N. J. App. filed Dec. 13. ioo(>. .\ safety device
in measuring instruments which prevents the injury or dcstrnction thereof when measuring current^ of unknown valuca.
S4t».M4
ELECTRICAL WINDING: Jacob W Lattig. Wyncote, and
Benecke.

embodied

.

Philadelphia, I'a.
App. filed March 3. 1904.
nu-thods of operation involving the use of
double wnuntl coils which are closely enough associated mechanically
and have sufficient difference of potential between their several parts
t'harles

Relate;

Joshua F. Bcgolc.
frequency and volt

,

Sterl-

of Electrical Patents.

[Conducted by Rosenbaum & Stockbridge, Pat. Attys., 140 Nassau St.,N.Y.]
COMMUTATOR BRUSH FOR DYNAMO MACHINES; Rob845.740.
The
App. filed Apr. 10, 1905ert N. Baylis. Englewood, N. J.
brush is clamped to a frame or rocker arm so as to be adjustable
thereon for wear. A permanent flexible connection is made between
the brush and the arm so as to keep the electrical conductivity per845. 7i4.

insulating material.

I.,

It'

rioodrvun.

•ivstrnis

.iinl
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to

make

wafers

their

static

invariable.

capacity

in

sections

or

1904.

31,

hook

phone

wound

switch

H. Manson, Elyria, O.

App.

Relates to details of construction of a teleof which the parts are stamped from sheet

metal.

RAIL BOND; George .A. Mead, Mansfield. O. App. filed
Nov. 23, 1904. The bond is made of superposed ribbons or strips
of copper which are sheathed in a copper envelope at their ends.

846.122.

POLE DISTRIUUTIOX RACK FOR TELEPHOKE SYS
TEMS; William Robinson. Muskegon. .Mich. App. filed May 3,

845,144.

XLIX, No.

ii.

and an armature pivoted between them and having

poles

a

clapper fixed thereto.

bell

ilar.

filed

wound

Is

.

ELECTRICAL SWITCH: Ray

845.120.

Vol.

WIRE

846.378.

'WHEELS;

RETRIEVING ATTACHMENT

FOR TROLLEY

Althen. Columbus. Ohio.
App. filed Apr.
a pair of arms which are pivoted to move
upward so as to overlie the trolley conductor. These are displaced
by the contact with the hangers in passing.
TELEPHONE-EXCH.ANGE: Clarence A. .Anderson, Saiina.
846.3S1.
In a party-line exchange, the comKans.
App. filed Jan. 3, 1905.
bination with a battery by means of which the party-line is operated
2,

igo6.

William

C.

The harp has

A

wire-distribution bracket composing spaced securing parts.
1906,
said pans, and a plurality of abutting-insulating
spools carried in axial alignment by said means.

means connecting

SOCKET BUSHING OR FITTING FOR ELECTRICAL

846,i_s8.

PURPOSES;

App. filed
William B. Stewart. Philadelphia, Pa.
The circuit wires are led into the socket through a
1906.
insulating button so that the latter may be applied to the connection so made.
ELECTRICAL INDICATING DEVICE; Charles Crandall,
846.185.
Newport, R. I. App. filed June 2, 1906. Relates to electrically conConsists in insulating the sections of
trolled block signal systems.
the rails from one another and placing the joints in staggered relation so that the truck of a small car, such as a hand car, will
not operate the signals.
-Vug.

9.

split

TROLLEY HARP;

Charles and Warren Hibbard, Sandy Hill,
N. V. App. filed Feb. 28, 1906, The trolley harp is built up of
special sheet metal stampings which are locked together by a single
thumb screw or nut. In this way the parts are easily disassociated
to renew the wheel when desired.

846.205.

VOLTAGE REGULATOR FOR ALTERNATING CURRENT
GENERATORS; Frederick R. Keller. Lancaster. Pa. App. filed

846,214.

Provides for regulating the voltage of an alternatOct. 22, 1906.
ing-current generator so as to maintain it substantially constant
under operating conditions cither at the generator terminals or at a
distant point.

MEANS FOR MAINT.MNING CONSTANT THE VOLT.\GE
OF AN ELECTRIC CIRCUIT; Thomas Marshall, Chicago, 111.

846.223.

Relates to circuits and devices for mainJan. 10, 1907.
Has for its
constant the voltage of an electric circuit.
whereby as the voltage of
improvements
provide
primary object to
the circuit falls below a certain value, the deficiency will be auto
matically supplied.
ELECTRIC MOTOR; David Meiidelson, Brooklyn, N. Y'.
846.227.
An advertising device for a store window
.App. filed Jan. 25, 1907.
Has an ironadapted to strike a bell to oscillate a movable finger.
clad magnet with a specially-shaped armature, but naving a wide arc
of vibration.
ELECTRIC SIGNAL CONTROL; Malhcw Abt. New York.
846.276.
Relates to signal control system
App. filed Mar. 26. 1906.
N. Y.
for elevators of the type having "up and "down" buttons on each
floor which light a lamp as the car approaches.

App.

filed

taining

846,068.

— .Acousticon.

so as to establish telephonic connections between stations, of a linedrop for indicating calls on the line and means by which an operation of said drop will disconnect said battery from the line.
Clarence A. .Anderson, Saiina.
846,382.
Details of the switch mechanism
Kans.
App. filed Jan. 29. i<)o6.
for a telephone exchange having a U-shaped permanent magnet and
winding contained therein so as to constitute a polarized relay.

SWITCHING MECHANISM;

TELEPHONE SYSTEM; Charles G. Burke and Edward J.
Burke. Brooklyn, .\'. Y.
App. filed Oct. 14, 1905. In 'a telephone
system the combination of a subscriber's station and a central station, a line-annunciator lamp, means controlled by the subscriber
and the operator for varying the light of the lamp.

846,394.

846,400.

CLAMP FOR GROUND WIRE ELECTRICAL CONNEC-

TIONS; Warren

App. filed Feb. 19.
R. Cox, Cleveland. Ohio.
A strip or band of metal has a stud at one end and a number
perforations at the other so as to surround and be engaged
upon any size of cable.
846,404. ELECTRIC FUSE; Louis W. Downes. Providence. K. I. .Ajip.
Rclaies to enclosed fuses of the tyne having
filed Dec. 8,
1903.
The
projecting terminals adapted to engage circuit terminal clips.
heads of the fuse tube arc specially stamped so as to constitute a
very rigid support for the ttrmjnals.
SYSTEM; Isidor Kilsee, Philadelphia, I'a.
846.413.
Relates to circuits of a telephone system
App. filed Apr. 8. 1904.
having annunriators by which different subscribers of the same
party line are notified of tin ir particular call.
1906.

of

TELEPHONE

845.890.— ElectficallylJrivcli Step by Slip

DEVICE

CALLING

846.,,7.

FOR

.M.ichine.

TELEPHONE EXCHANGES;

App. filed June 13. 1904. The
Lund<|uiV, Chicago. III.
lornbinalion with a contact making device, and a source of power
for operating it, of a rcccivcr-hoolc, means by which an ascent of
taid hook will let taid device preliminary Id the making of a contact thereby, and meant by which a dcnccnt of said hook will re-

Irank A.

taid device.

Icate

REGISTERING DEVICE FOR TEI.EI'IIONE-EXCHANGES;

846,3^8.

App. filed Od. jo, 1904. The
l.undnuiil, Chicigo, III.
Imal utatiinn and ihr elrclricallyoprrnted
ltd
the
..iniftm of an automatic telephone exchange, of a rcgtw
at each local vtalion, and mcann by which the rcg
itt
ittrriMK nrvi'-- of a callinx atalion i» uprraled by a rci|>onie lieing
received from a called ttation.
FIRE SIGNAL SYSTF,M: Robert L. McElroy,
846,316.
App. filed
fohn K. Shepherd and Jamea G. Nolem. Chicago, III.
firr Ktunal ity»trm adapted to tranimil
autoniiitic
v\n
Ucc. la, 190J.
to a central fttalion a prrdetrrmintd BiRnal 111 the event of the
eaiatencc of undue heat conditi'mi in the area protected by the

Frank A
c«n
'

-

'

'

.

AUTOMATIC

RECEIVING DEVKIC FOR ELECTRIC TRANSMISSION;
846.414.
Has a
App. filed Apr. 10, 1905.
Isulor Kilsee, I'hil.iilelphia, I'a.
coils each conni'cted to a source of alternating current and
of
pair
a source of direct current, the action of one of said coils nullifying
the other, and a means to vary the nullifying effect in accordance
with the impulses received.
App. filed
Isidor Kilsee, Philadelphia. Pa.
846.415.
Relates to the transmitting device utilized with a
Feb. 26, 1006.
Has a pair of local circuits each consubmarine telegraph system.
taining an flcctromagnel, one r>pencd and closed through the key
switch and the other through the key lever.
RECEIVING DEVICE; Isidor Kinec, Phila846.416.
Relates to receiving or reI'a.
delphia
App. filed Sept. 6. 1906.
Aims to trnnslate the
cording devices for siihinarine telegraphy.
into a local sounder,
great
caijacily
lines
with
incnniing impulses on
or 10 relay Ihr same to a second submarine cable.
F.LECTRK M.ACHINE; Ernst Oelschlager. Char
M46,4.-.-.
In a motor-»tarler.
Inllenburg. Germany. App filed Dec. 10. 1904.
the combination nf a ronliinumscnrrcnt motor, a continuous current

TELEGRAPHY;

TELEGRAPHIC

DYNAMO.

\r7^

ayitetn.

KIECTRK SWriCII MECHANISM:

Frank C. Newell, Wll
The •witch conlacll are
III l.iirK.
I'a.
App, filed Apr. 4, 1901.
'n'M.-'-'l within a ihield or cakinR and are inngneticnily moved in
Han
%uili St «ay a« to cauie the circuit rupture in a maitnetic field.
a windinK huldinK the coniacia together and a ittatifier winding
the
ihunt
for
iihorl
circuiting
and
a
IcndinK 10 inuvc llicm apart
latter winding.

-.'..M"

CTIMLING IKON; George
The uiual bar
19.
iw<i.

16.354.

Au»

reii«lance

'

wire

i>

App. filed
V. Shietdi. Kern. Cal.
or body of a curling iron ii made
inierled therein and embedded In

846,114.— Electrical Winding.
•larling dylinino in »erie» with said motor, a permanent rrsimance
of •mall inductance in neriel with the field of saiil dynamo, and
tncana for varying and reveming the current in the liehl of said

dynamo.

TIIRS

I

AnUci&.n,

IIFTIMEVER;
.<-

v!'

'.1

J.

Walker,

The retrirving drum

'.

1

mounted on
movemcn!

Robert

ift

rncrn^lvr unwinrling
againRI a liip anil cauke
of

a rctrir.
'tl

i'..t6H.
.V

Y

phone

•

AI.ING

^i,

bell 'ringer

1006.

DEVKK;

Klaa

Ilelail* of

conalnicliofl of a teje-

Wrman.

Iluffaln,

having a permanent magnet with two magnellcnily

f

[he com
.App, filril Aug. 28, 1906.
harlollenliurg, Germ.inv.
binntion, in on nllrrn:iliiii( current machine of the type docnlied,
of an ornialiiie winding, n eompen^nliiui winding eoiincclc<l in serir*
winding connrcleil lo »anl compeniiilion
Iber.lo. n field niiignel
winding mriin« conneclrd rlrelmallv directly with said cnmpenna
produre
a differenrr of polenti.ll lielweeii
In
.idnplnl
tiiui wili'lllig
one pari nl Ihr eniiiprn«;iliiiK-wiii<liiig and anollirr pari of the
luodiirrd, for the puriiosr iperi
lieM
i«
aiiciliary
tame wheieby an
Irr,

\Tir TI'OtlFV

ALTERNATING CURRENT MACHINE WITH COMMUTA
AND WITH COMPENSATING WINDINGS; Kudo Rich

846.437.

fied.

(

;
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how-

are coming to the top, and commissions

made up on

\'ariai!I.k-Sim:i;i)
In

,[

Mcril of Different Types of Iligh-Tcnsion Insulators
A New "Couple" Type Storage Battery
Strains on Guy .\nchors
Elcctric.nl House (leaning
Decade Testing Set.'
Separable Swivel .\lt.ichmenl Plug

cekly Record of Electrical Patents

commissioners arc to be

the

same

lines

of technical advance.

Mo'por Rating.

jqg

Reviews

ienernl

ton

no provision

59,^;

Kcl.itive

\\

the

rate,

ever,

S06
^97
97

R.-Meau-Ballwood Steam Turbine
lUlios Luminous .-\rc Lamp

*

that all

At any

59J
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Telephone Patents.
l.KTTEK TO THE EDITORS:
Electrolytic Lighling .Arrester.
By Charles C. Garrard
Digest of Current Electrical Literature

and Commercial News

would appear

"business men."

'

New

Industrial

It

equal terms.

in

Possibly this point has not been brought to the Governor's at-

Pota-

New Signal System on the Pennsylvania
Technical Graduates and Central Stations
Recent
Electrical
Developments

liook

be measured

585
589

By Frank

schedule of the proposed changes in the "National

the

598
600

Electrical Code," to be considered at the next meeting of the

g

Electrical

f,„,

Association, to be held on the 27th of this

607
607
60S
608
go,,

jo,,

600
610

there

is

Committee of the Underwriters' National

month

in

Electric

New

York,

an interesting report from the committee on variable-

six-ed motors.

The committee proposes

motors must be marked with the
can safely carry for
starting cold.

five

and

This suggestion

for
in

that

maximum
thirty

.ill

variablc-spccd

current that they

minutes respectively,

regard to motors

intended

(j, _

f,,,

it

public utility matters heretofore treated by specific

1907.

CONTENTS.

if

usual in America, a good thing

is

iMeantime, among- the special measures to be noted,
Public Utilities

manner the
23,

simply

instances, as for

of a through train

aibolition

As

affaire

some

be a check imposed somehow, on suoh arbirary power.

NEW

re-

railroad

in evidence.

compelling corporations

this

The steam

being overdone and run into the ground; and
pretty soon

tliere will

York. N. Y.

Of

taken up

is

the object of these impoKte intentions

little

S'lonis

copies,

in particular

body of new laws devoted

tlhe

Co.

During 1906 Electrical World printed and circulated
979,000

over the country

all

corporations and "monopolies."

seems a good opinion, but

New

at

office

12.

and "remedial measures" with

legislation

New York and

NOTICE TO ADVERTISERS.
Changes of advertising copy should reach

No.

astounding, while not a

IS

per year, $3.00
6.00
31 francs.

-5 shillings.
Foreign subscriptions

1907.

attention of the public

vvith

systems are

Edited by T. C. Martin and \V. D. Weaver.

United States, Canada, Cuba and Mexico
Foreign Countries within the Postal Union

23,

Public Utilities Legislation.

Company

Publishing

114 Liberty Street,

MARCH

for intermittent service

seems good, simple and desirable.

If,

;
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however,

Who

be useful,

to

is

it

what

to say

is

may

which a motor

made more

should be

it

starting cold means, or
safely stand?

what

definite.

the heating

is

would seem necessary

It

For example, unless otherwise

define these conditions.

would prove of advantage

The

among which

one reading as follows:

strength should be, say, 40°C. or 6s°C. imder standard con-

or

ditions.

that
is

of service

of estimated average "times'" for various kinds

In the 5-minute class are

given in the report.

is

In the lo-minute class are hoists,

dling machines.

and

In the

30-minute

in the

1

class, rolling-tables

ore and coal-han-

passenger-elevators.

may be safe from the standpoint of installing conductors
it may lead to ridiculous results from the standpoint of
Thus

motor heating.

a shop-crane rated at

5

minutes and 50 amperes

This, however, would

make

at 86

much

it

approximate 15-minute rating would be nearer 67

The

amperes.

amperes for

15 minutes.

An

too hot.

no

would by simple interpolation be rated

for 30 minutes,

amperes for

sample case taken by the committee,

in the

interpolation should be

better based

upon the

of

simple

or

electricity,

straight-line

T

corresponding to the formula IT, where

and

is

that the proposer

which

the

Committee to be held
that of perhaps

Underwriters'

New York

in

As very few changes

rheostats.

City on

in rules

it

is

lected by the

meeting

to, this

is

that

if

since

may cause

a

relat-

and that the approadiing

some important changes

From

in,

and

the Underwriters'
lire

risk

what-

one whioh under certain imaginable

and there arc some who suggest

fire,

But a

course of reasoning carried to

.similar

its

consequence would lead to the abolition of the direct-current

motor

in

niiisc the

favor of the induction motor for
fire

nil

conditions, be-

risk of the latter is infinitesimal in

with that of the former.

For

their

own

interest,

compa.rison

which

is

like-

wiic in conformity with the interest of the users of rheostats,
the

Underwntere should

stats so in<itallcd

cause danvigr by

insist

and equipjird
fire.

It

on

the use of motors and rheo-

th.it

the outfit as a whole cannot

."teems rc.isonablo.

however, that the

operating clviracteristio of the cf|uipmcnt and the service to

which a rheostat

is

to be put should

tK>l

br entirely ignored.

One

not always lived up to in the construction of rhco«tJits, relates to the prohibition of combustible

of the present rules that

is

desirable that

The rigorous enforcement

with a rise in temperature.

resiistivity

mean

the abolition of every type

of resistor material ever used commercially for rheostats, but
it

probably was intended to refer solely to

Although the gradual increase

iron.

in the resistance of the final sec-

rheostat does produce the effect of decreasing the

tions of a

active

number

motor

starts

on the rheostat when the

of operating points

up slowly under excessive

for determining the

amount of

the successive notches are thus not the
sistor material

same

when

as

a

re-

used whose resistivity does not change with

is

the temperature, yet this

of itself does not

fact

In other words,

sistance material.

appear

suffi-

sweeping elimination of iron as a

justify such a

cient to

and calculations

load,

resistance to be included between

if

re-

performance

a satisfactory

designed with relation to

its

it

proper

is

prospective use and elimination

of

fire

liazard,

of iron and

to

some other

in

the

should not be condemned merely because

it

is

it

not constructed according to formulas relating

The

material.

criterion that should be applied

formulation of Underwriters'

rules

is

that

rules

the

refer except as a disagreeable necessity to design and materials

by which these performances are obtained
unqualified

its

ization

form has

Committee

in

—n

safely guided the A.

work which

great

its

which

criterion
I.

E. E.

h.TS

in

Standard-

met with such

rare appreciation.

its first

the former can be realized the use of the latter should

be prohibited.
full

Code

which presents no

rhc0st.1l

to be preferred to

conditions

past,

section of the Code.

tandpoint alone, the
soever

28.

a fair assumption that this device has been neg-

Underwriters in the

will probably result in

additions

March 27 and

and regulations

ing to rheostats have been introduced in the
edition,

Code

Electrical

importance relates to motor-starting

greatest

probable

is

it

is

it

should be confined so far as possible to performance, and not

meeting of the Code Conference

will be discussed at the

pounds, but

in

cases in which

of a rule thus phrased would

is

of the

sections

mind

in

interpolation,

the time in seconds.

Motor-Starting Rheostats.
Among

had

It

of the rheo-

initial cost

total

current in amperes.

/ the

weight

stat wire, its length or its

ly

quantity

value with rise of temperature."

its

not stated whether value refers to the

can be obtained from an iron-woimd rheostat when

under the formula I'T, than upon the

total joules of heat

"For motor-stajrting rheostats of small

find

and 30 minutes, the committee recommends simple interpolation

but

not change

will

it

rules re-

its

the material of the resistance should be such

size,

as suggested

To

and pumps.

the current rating for an intermediate time between s minutei

This

medium

in

somewhat enigmatic

the

is

rolls, tool-heads,

5-minute class are freight-elevators and

the 20-minute class are

In

shop-cranes.

rolls,

rheostats,

to

the resistor material of a rheostat should not suffer a change in

valve-operating and the raising or lowering of
etc.

rigid enforcement of this rule

committee of the National Electric Association

electrical

the five-minute or thirty-minute application of steady current

list

12.

to all parties concerned.

has received numerous suggestions for changes
lating

useful

No.

to

temperature of 25°C. and the temperature elevation produced in

A

A

material within the rheostat.

specified,

ought to mean starting from a standard room

starting cold

XLIX,

Vol.

Technkai. Graduates and Central Siations.
Elsewhere we print a most interesting contribution by Mr.

Henry

1,.

Doherty

to the discussion

on Prof. Shcpardson's

on the subject of technical graduates and central

clc

Mr.

Dnlicrty

is

probably the largest employer

in

.irti-

stations.

the

United

Stales of technical graduates in central-station work, and his

opinion of their value in this work
interest.

Moreover, this opinion

ployer, but also of

is,

is

therefore, of exceptional

not merely that of nn

one who tnkcs a sympathetic

career of every one he as-sociates with his work.

em-

interest in the

The

principal

cause which has \ed to difference of opinion as to the value of
leohnicail education,

cal instruction in

or

.as

to the present organization of techni-

our schools,

Ikus

arisen from what appears to

us to be a gross misapprohcnsion as to what is to be expected
of the

aday

young man as he

from the academic

if

into the

respect would be

work-

The situation in this
some technical graduates and some employers woiild

worlil.

clarified

rccogrtize Ihr

of

.-ileps

fallacy of the old-time

an engineering degree,

or should be. evidence

frcsli

Ih.il

llir

view that

tilic

finally

possession

from the pen of the engrosser,
holder

i'-

an arUial rnRineer.

is,

—
March
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The major requirement
from contact

of the engineer

credit of the understanding of those

education

nical

judgment derived

is

commercial engineering, and

witih

—as

inveigh against tech-

on

discussion

recent

a

in

who

to the

little

it is

subject

that

581

nometer deflection unduly small, or the apparent "absolute insu-

There are simple formulas, however, for

lation" unduly great.

correcting the deflection and apparent insulation,

age along the line

if

the leak-

uniform.

is

because in their experience they have found the callow technical graduate lacking in the qualities they think essenitial to a

competent engineer, and requires a couple of years
expression

—

made over;

to be

or, correctly speaking, to

equipment those

his incomplete professional

—to use

Except when,

tested for insulation

add to

IR drop

qualities

essenrtial

above

as

their

end,

it

is

considered,

linear

As we have

the

repeatedly pointed out, the experience of

twenty years has conclusively shown

paist

insulation

resistance

whether the cable be tested
In other words,

can only be considered raw material and not a finished product
in

any sense

and, moreover,

;

as jraw material he

*hait

is

fitted

show an

wide ex-

page 593 of

number,

this

contended

it is

cases, the last proposition is not true,

perience of Mr. Doherty, which

better service in the commerciajl departmenit of the centrail sta-

man

That

lacking his technical traiining.

in

different lengths

uniform cable will show, under deflection

say, a mile.

Thus taking

lengths of 500

should not be a source of discouragement to him

;

1000

ft,

3000

ft,

and

ft

mile are selected, the

i

for, as

pointed out by Mr. Doherty, the training he has received repre-

form of

sents a

article

capital

"A good

:

which, unlike capital in the form of

To

property, can never be alienated.
educaition,

quote from the

backed up by proper training, repre-

form of

sents a particularly desirable

wisely spent or mortgaged.

It

capital.

It

cannot be un-

can often be made to have an

megohm-miles

Everyone familiar with insulated wire testing

intended to

is

megohms.

sistance

is

megohms, and so on
miles

A

megohms.

167

is

and

number of miles; or

whereas the

;

3 miles 1500

are contrary to this

facts

having about 250 megohms, and 3 miles

more

logical expression

is

that the insulation

and

this expression

How-

"megohms-per-mile"

is

so

common,

that

it

is

almost pedantic to protest against the error and inversion of

When

ideas that its use involves.
tested,

is

cable

is

direct

well

tested, the insulation of a single mile, as

galvanometer deflection

known,

cable

the

more

the

this is

under the

through
the

a great length of

test,

usually

computed from

comes out too high,

As

average of single mile lengths.

due

to the

influence

conductor

of

IR drop
the

resistance

in the

R

of

the

is

conductor of the

leakage current

passing

/,

cable,

whereby

distant miles are virtually tested with a lower voltagt

than the miles close to the testing end.
Testing

uniform

and particularly when a great length of leaky

and higher than

voltage

in-

so great that

we

are justified

fifty

sorts of conditions

in

linear insulation so

in

all

marked

So

far as

discrepancy

as that reported in the article
if

it

occurred in general com-

are aware, no such discrepancy

we

If this

A

sorts of lengths.

particular quality

of

discrepancy really occurs in any

wire or cable insulation,

it

is

very im-

portant that the facts should be thoroughly studied and venti-

in-

that 2 miles

frequently appears in the statements of careful writers.

cable

is

is

that any single mile of such

of the cable averages 500 "megohm-miles,"

ever, the use of

and

all

acquainted

strictly speaking, illogical

is,

proportional to the

2

%

Insulated wires have been used immersed in

it.

mercial practice.

certain cable

would have 1000 megohms of insulation-resistance,

deduction,

The discrepancy

in challenging

The

leads to the deduction that* the insulation re-

it

but a question of 141

the average, an insulation resistance of 500

The expression

correct, because

mean

;

lated.

would have, on

cable

mile-lengths.

could not have escaped notice

example, to have an insulation of 500 megohms-per-

This

mile.

cent in linear insulation resistance

crease in apparent megohm-miles between loo-ft lengths and

has been recognised.

A

no petty question of a few per

clearly

is

years of experience in the testing of such wires in water under

Measurement of Wire and Cable Insulation.

stated, for

This

water for about sixty years, and there has been at least

earning power equivalent to $500,000 in cash."

with the expression "megohms-per-mile."

respectively.

to,

the figures offered in the article, as

indicated insulation will be 387, 608, 852 arid 932

money or

test,

higher insulation in megohm-miles as the length increases up

com-

raw mate-

ing from school the graduate can only be accepted as
rial

that, at least in certain

and that

that the graduate can give

is

of physically
tion than the

in

In the article by Mr. F. Wachter, appearing on

are glad

to find a specific confirmation of this opinion in the

long lengths.

megohm-miles whether tested

insulation of say 500

mile lengths.

We

uniform temperature,

at

generally agreed that such cable would

is

it

water

in

in short lengths, or in

lengths of one-tenth of a mile, or in mile lengths, or in ten-

equally for a career in any deparment of the electrical industry,

whether technical, administrative or commercial.

cable

generally agreed that uniform cable will give uniform

the graduate

thait

of

between the testing end and the distant free

in voltage

of an engineer which under no circumstances can be acquired
at school.

length

the

so great as to produce an appreciable

is

This reduction

in the

towards the distant end reduces the leakage

current in corresponding measure, and makes the total galva-

facts as they are reported in the article are capable of

being explained by leakage on the galvanometer, the leads, or
the ends of the insulated cables and since nothing is said in the
;

we

article about the investigation of leakage,

simple explanation until evidence

Thus,

tenable.
article,

it

in the

appears that

duced to only a few

feet,

illustrative

when

is

are entitled to this

produced

to

make

it

un-

diagram accompanying the

the length of tested cable

or practically

nil,

there

galvanometer-deflection of about 7 divisions.

explanation of this residual deflection

is

is

re-

would remain

The only

a

logical

a local leakage current.

from all of
If we subtract 7 divisions for local leakage current
divisions
and
42.6
obtain
23
we
3.5, 7,
the reported observations,
5280
of corrected deflection on lengths of 500, 1000, 3000 and
insulations
linear
represent
deflections
These
respectively.
feet,

of approximately 1250,

1250,

1150 and iioo megohm-miles reThe question is of such

spectively, which are reasonably alike.

be made
technical and industrial importance that efforts should
on
length
of
effect
such
if
any
and
delay;
to clear it up without
the
suggests,
article
the
as
exists
insulation
the apparent linear
accumulate evidence to establish it, the better for

sooner we can
all

interests: but

overwhelming.

we ought

not to believe

it

until the evidence is

:
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Cost of Electrical Power Service

Kyoto,

at

W.

water-power
of about 2000 kw, which supplies

of Kyoto, Japan, operates

maximum

plant developing a

a

and power service within the city. In the near future the
plant will be enlarged by the addition of about 5000 kw, also
Following is the tariff of
to be generated by water power.
charges for power, on the basis of 12 hours service per day
light

Under

S4-.50 per hp per "year
"
39.00"
"
36.00
"
"
3300
'
'•
28.50
"
"
26.50
"
"
24.00

5-hp

Between

5

and

10

*'

lo-hp

20"
30"
50"

••
20
"
30
"
50
Above 100-hp

"

who gave

100"

12.

a review of the paper.

F.

mechanical engineer.
He pointed out that the general conclusions drawn by the authors were based on the assumption that
all steam roads were electrified.
He called attention to the fact
that this

a condition that will not exist for a. long time to

is

come, and

that, therefore,

or a number of roads,

is

it

when

doubtful whether a single road,

would show the economy
which might be expected.
Dr. Goss stated that the problem in steam operation of railroads was not so much one of ^motive power, as of operating

He

conditions.

electrified,

did not believe that one-half the

number of

elec-

locomotives would be able to do the work of the present
number of steam locomotives, even though the electrics have
tric

For

service between 10 and 12 hours, a proportional reduction
made, and a proportional increase' for service between 12 and
14 hours. For service longer than 15 hours per diem there are

is

double the tractive

A

effort.

operated by

freight locomotive,

steam, shows a small yearly mileage, not because

much

it

the

in

is

wasted on sidings.
The same conditions would militate against electric locomotives
shops so often, but because so

special rates.
.%.

An

Xo.

M. Goss, of the mechanical engineering department,
followed giving a discussion of the subject from the view of the

Japan.
municipalitj-
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engineering department,

trical

Dr.

The
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time

is

in freight service.

Electrical Secret.

Prof.

W.

J.

Esterline, of the department of electrical design,

discussed the effect of the frequency upon the design of the

The foIlowHng leitter, signed Wilson B. Strong and dated from
Georgetown, D. C, appeared recently in the New York Tribune:
"Through the Hon. Wilson G. Hunt, as Wilson G. Hunt
Strong, I, in 1864, when an infant, became possessed of a small
interest in the first' successful Atlantic cable, and yet have my
certificate in the .Atlantic Telegraph Company, now, I believe,

known

Company. I was named
after Mr. Hunt, who wanted to adopt me on the death of my
father, Major-General George C. Strong, who was promoted
when on his deathbed by President Lincoln. A small knowledge
of elcctricty led me later to be treated as if of their age and
standing by Messrs. Field, Cooper and Morse, from whom 1
learned much. When Marconi, De Forest and others proved
that wireless telegraphy was practical I looked into wireless
telephony, and with the result that I was looked upon by my
datives, friends and others just as Mr. Hunt told me Mr.
Field was when he first proposed the so-called 'ridiculous idea'
of the possibility of telegraphing under the ocean for a distance

of over 2000 miles.

my

little

My

Wires,'
little

The only newspaper item

appeared

that

contrivance was on April 28, 1902, under the
'Phones Five Hundred Miles, but Uses No

startling caption,

my

'

experiences

in

me

that

I

turned the matter

and when people asked to sec my wireless telephone
showed them a 'phone with twine, instead of wire just as n
wagon or carriage drawn by a steer is known as the original

—

I

A 'coherer' is not needed in my idea, the
model of which 1 destroyed. I happened to catch an
idea that I do not think one man in ten million will learn of,
and, like the Wright brnlhcrs, of Dayton, Ohio, whose secret
work on flying nuthincs is cxriting much interest, until I am
horseless carriage.

original

in a position to patent,

die

You

push

anfl protect

money can command, I will not
with mc, but some one will find

being

lo*t for centurie«i, the secret of

let
it

Meeting of Purdiir
lie

I'lirduc

met

in

the lecture

secret out.

Greek

fire

I

It

may

believe, after

was again found.

human

speech

A.

I.

I'..

F''.

Institute of Klectrical

of the Electrical

Building,

March 5, lo xliscu.Hit the paper by Messrs.
-iiilwrll and Putnam on "The Substitution of the Klcctrlc
Motor for the Sleam Locomotive." There was a good attendliiig many members frfmi the doparlment of mechani
1

1"

d.iy

evening,

ring.
I

lie

Institute.

(Jiacussion

repeated from former catalogues,

II

I'

Plumb, of the

elec-

The book

Poly-

contains 221

some new mate-

presents

it

The plan

that deserves especial mention.

rial

of the institute

grounds, showing the buildings, roads, elevation contours, now
published for the first time, includes the estate of the late J.

Henry Hill, at the corner of Salisbury and Uoynton Streets,
which was purchased by six of the alumni last summer and
presented

the

to

The possession of

institute.

this

of

piece

property completes the ownership by the institute of the entire

West

bounded by Boynton, Salisbury and

plot

Institute

and

Streets

Road.

mention is made of the
and views of the build-

In ihc present catalogue, particular

new

Electrical Engineering Building,

and exterior, are inserted. .'V full description of
and of its equipment is given, and from this description it can be seen that the institute will, by the opening
of the next academic year, have at its disposal facilities for
work in electrical engineering unsurpassed l>y those of any
interior

ing,

the building

engineering school

The number

of

posing the faculty,

Howard

Professor
assistant

country,

this

in

professors
is

eiKfilocTi.

in

ik-p.-ulnient

llie

going

civil

there

not

if

the

in

world.

and assistant professors, comDuring the past year one new
I'he

Cliapin Ives,

professor of

Pennsylvania,

first

who

of civil

inciunhent

has biin for

engineering at

from

the

three year

a

engineering,
is

Assistant

tlirec

years

I'nivcrsity

service

at

of
the

Other changes in
George I.
Knckwood to llic cliair of sle.ini engiiiering and the promotion
.Mien from assistant
of Professors A. 1, Smilli and C. M
professorships to full pnifissorships nf drawing and experiThere are twenty-seven inmental riigineering, respectively.
structors and assistants, and this list grows every year.
Perhaps in no way can the growth of the institute he better
Institute

as instructor

in

civil

cngiiu'ering.

(he faculty to be noted are the appoinlnieut 01 Prof.

shown than in the number of students enrolled each successive
The present catalogue shows ij graduate stiiilents, 65

year.

seniors, R7

of

4.17.

jimiors,

against

.iRR

112
last

sophomores and
year and

.125

i6t

freshmen, a total

the year before.

frrrsling siinunary of the student body, printed at

the

was opened by Prof

catalogue of the Worcester

pages, and besides the matters of general information that are

my

Hraiich,

room

aniial

that of railroad engineering

later, as

Branch of the American

thirty-sevtntli

chair was established

arc safe in predicting that within a century

FMi((inecrH

The

technic Institute has just been issued.

by the best legal talent

will be carried hundreds of miles over the sea and. perhaps,
over the land. It is now carried snme Irn miles, I believe, from
a point just south of Boston to llic fishing (Irpt near Cape Corl."

'I

Growth of Worcester Polytechnic

trying to get people interested in

invention so disgusted

into jest,

that

prepared.

as the .\nglo-.-\merican Cable

1

about

motors and generators for railway work.
The meeting was well attended and the discussions were well

student

register,

indicates that

coming from outside of Wnrce«trr

the

An
end

inc>f

the percentage of students
.iml

Worcester Comity

is

March

23,
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showing that the institute each year
character and takes on a national
reputation.
The prese: t enrollment shows that the number
of students from outside Worcester and its tributary towns is
largely in excess of the nunilier of those from within.
A register of graduates is printed at the end of the book
which gives the present addresses and occupations of the
alumni.
Inclu.ding the class of 1906, thirty-six classes have
graduated, numbering 1,142 men. During this time 2,211 students were enrolled in the institute, making the percentage o£
graduates 51. Of the 1.142 graduates, 74 have died, and the
geographical register printed in the catalogue shows the 1,068
livHng alumni, distributed through 38 states ami territories and
steadily iiicreasjig,

more

loses

of

its

ilnis

local

13 foreign countries.

The

alumni

interest of the

has never been
recently secured

West

about six acres of land on

a tract of

known

tion of the Bliss estate, to be

used

Institute

They have

the

in

greater than during the past year.

for

various

the

The catalogue

gives

athletic

as

Street, being a por-

Alumni
of

interests

Field,

names of nine alumni

the

and

student

the

to be

body.

associations,

covering the entire country.

The catalogue contains the usual amount of information in
regard to the courses of study offered, both undergraduate and
graduate, the accommodations and equipment, both of which
to and improved constantly, and the other
which have given the Institute the reputation as an

arc being added
features

engineering school that

now

it

enjoys.

Motor-Starting Rheostats.

Sfioiid.

Specify accurately the radiating surface per

momen-

This limits the tem^perature, otlier things being

lary kilowatt.
equal,

583

and puts

all

the rheostat makers on the same basis.

It

should not be an arduous task for a committee of manufacturers and experts to prepare a table giiving the maximum ohmic
resistance and the radiating surface, and the minimum number
of points on starting rheostats of all sizes and voltages.

making the time element in which the
and the temperature of its surroundings a uniform quantity, -whatever the make, and fixes the
1 his lias the effect of

rheostat

hazard

destroy

will

at a figure that

In closing,

itself

may

be thought best.

may

be pointed out that the spitting of live
metal or flame and smoke may be entirely avoided by inserting
in the circuit within the rheostat a fuse which sihall melt, not by
it

current tihait it itself carries, but by virtue of the
temperature of its surroundings; and if this fuse be properly
housed there will be no flame or smoke or uproar of any kind.
Naturally this fuse should be so constructed that it will be
very difficult to bridge with any extemporized device, but 't
\-irtue of the

should, nevertheless, be readily renewable.

It

should preferably

be'made of ordinary fuse metal so that when replaced with matelials at hand it will still possess the properties for which it is
mtended. Such a protective device will not be easily overfused.
for its breaking point is not very largely dependent on its section.
Increased section would merely affect the time element
and would not prevent the fuse from blowing. A section of the
rheostat wire coiled tightly aroimd a porcelain tube, through
w-hich the fuse is threaded, suggests itself in this connection and
a little attention to detail would be sure to produce a satisfactory
result.

Bv George
Referring to

T. H.\nchett.

proposed legislation on the part of bhe
Underwriters' National Electric Association at the fifteenth an-,
nual meeting, and with particular reference to the report of the
committee on the construction and installaition of motor-starting rlieostats,
fications

mendable

appears to the writer that the suggesed modi-

it

with
in

the

reference

Rule 60 and Rule

to

their purpose, leave

the accomplishincnt of their

much

avowed

8,

while com-

to be desired as far as

intent

is

incidentally increasing the cost.
It canniot be denied that any
motor- starting rheostat carrying current temporarily is a fire
hazard, and as long as such rheostats are used, that is to say,
those which would bum up if continuously used on maximum
it

Lamp.
In the electric lamp illustrated herewith platinum is entirely
dispensed with and copper or iron is used as the material for

The upper end of the central glass tube
provided with separate tubular extensions, the open ends of
which are hermetically sealed in the following manner: Over
each extension is placed a cap of copper or iron. The parts are
the leading-in device.

is

concerned.

The obvious object of the change is to improve the quality
of motornstarting rheostats, thereby reducing the fire hazard and

current that they carry,

Leading-in Device for Incandescent Electric

then heated in the ordinary glassblower's gas-jets to a tem-

perature sufficient to soften the glass.

A

gentle air-pressure

is

will be necessary to pix)vide regula-

tions with reference to the details of their construction.

If the

blocked and the rheostat turned to the first button and
hold there indefinitely, the rheostat will ultimately burn up with
motoir

is

and smoke, and

certain attendant flame

it

is

plain that the con-

struction should be so specified that the surroundings shall not

tatch

fire

wihen the worst happens.

good and
the starting box

This appears to the writer
promulgating the rule that
not emit flames or spit hot meUil.
It is

sutlicient reason for

to be a

sliall

hardly possible with any form of construction to avoid smoke
and smoH.

The
imdcr

association
its

is

most interested

severest duty,

rectly across

viz.,

when

the line through the

in the rheostat
is

it

when

it

connected practically

is

di-

negligible resistance of the

WlllTXEV

motor armature.

This is a fire hazard in which the Underwriters are interested and its performance under such conditions

are the points of vital importance.
in

It

would seem enirely with-

the province of the committee to determine accurately

amount of heat

pernii.ssiblc

ing surface surrounding

it.

and the containing space and

the

radiat-

This can be very simply specified

and the following suggesitions may be of interest.
First. Adopt the assumption that the starting rlieostat should
be able for a brief period to carry- the full power absorbexl Inthe motor armature under a full load plus a certain excess.
It
would perhaps be convenient to figure a kilow.att as a horsepower, wiiich wipuIcI Ic.a.ve a margin wli'rh cniylu to be ahmulanitly suitable.

l,.\Ml'.

then exerted, so as to bring the glass into intimate contact with
sides of the cap.
Upon cooling, the cap shrinks tightly
about the glass and forms a perfect vacuum-tight joint about
the same.
The inventor of the lamp, Mr. W. R. Whitney, in the patent
issued Feb. 5, states that the joint is probably assisted by some
combination between the oxidized surfaces of the metal and the

the

parts of the glass in contact therewith.
ly

thin

so that

pressure upon

it

the

will

stretch

glass

as

and

w-ill

The metal

to shear or

sufficient-

break the same.

thickness of metal one one-hundredth of an

been found to be satisfactorv.

is

thus not exert such a
inch or

less

A
h.-js

:

.
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Record

Recent

ot

how

The

quarterly bulletin of the committee on special hazards
record, for the National Fire Protection Association,

fire

has issued its Januarj- number, which contains a large variety
of interesting information as to the subject of fire. There are
special articles on mechanical refrigeration, risks in the printing

denatured

business,

alcohol,

The miscellaneous section
among which may be noted the

etc.

deals with special occurrences,

XLIX, No.

12.

may

start in a "damp and wet" place and is a reequipping- plants with sprinklers such locatfons
should not have the sprinklers omitted.

Fires.

a

fire

minder that

and

Vol.

in

Starting of Single-Phase Induction Motors.

A

familiar

from

rest

auxiliary

method of

starting single-phase induction motors

consists in the use of "phase-splitting" devices and
windings.
Ordinarily such starting devices are de-

record of the power house fire at Wolcott, Kan., last September,
and the fire at Auburn, Me., last December. They are noted

signed for operation for only a short time and if left too long
in circuit with the motor would become overheated.
Moreover,

below as follows
The power house

when

Wolcott, Kan., was a two-story and baseslated-roof building with one-story brick engine
at

ment brick,
room attached, not

cut

off,

also one-story brick boiler house,

The fire started in the oil transformer in the basement
under the dynamo and engine room, and was probably due to

cut

off.

overloading the oil transformer.
was much overloaded and plant
half the proper capacity.

It

It is stated that

motor

the

is

up to speed the

efficiency is generally better

A patent issued March 12
means for cutting out the starting circuits automatically when the proper speed has been
reached. The mechanism is illustrated in Fig. i, while its conthe devices are cut out of circuit.

if

Mr.

to

.A.

E. Everest describes

—

Jiiliifiiii^-

r-<tta3>—

I

the machinery

reported to have been about

is

stated that the fire spread very

is

rapidly, being almost in the nature of an explosion, and
only a short time before the engine room addition was

it

was

on
and broke down the upper portions of
the fire wall between the boiler and engine room, allowing the
fire to pass into the boiler room, entirely destroying the plant.

The roof

fire.

all

in

fell

There was some private fire protection in the nature of standpipe
and yard hydrant supply, said to have been supplied by gravity
pressure from the lake, also a pump, the latter probably being
put out of commission almost immediately owing to the break-

FIGS.

.'kND 2.

I

— STARTING

SWITCH AND CIRCUIT CONNECTIONS.

nection in the motor circuits

STRCET

winding of the motor
circuits

include

the

is

is

indicated in Fig.

2.

The primary

of the three-phase type, and the starting

usual

resistance

across the auxiliary phases.

The

and inductance shunted

point of connection between

and inductance is joined to the third terminal of
motor through a plunger magnet winding of low impedance. Under starting conditions a large current passes through
the magnet winding, but the current reduces almost to zero
The magnet serves to hold the starting
at a certain high speed.
switch in its initial extreme closed position, until the magnet
current reduces to a sufficiently low value, when a spring moves
the switch lever automatically outward from engagement with
the shorter contacts into the running position shown in Fig. I.
A method of using a condenser both for starting purposes and
for improving the running conditions of a single-phase motor
Mirch 12, to Mr. E. J. Berg.
is disclosed in a patent issued
The connections employed are illustrated in Fig. 3, where -the
ihe resistance

the

>i&

'OVNAMO ROOM
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LAKE
PLAN OF POWER HOUSE AT WOLCOTT, KAN.

mg of the ste;im pipes. A very f.iirly construoted power station
with boiler house cut off and with weak outside protection was
thus totally destroyed.
At Auburn, Me., the fire occurred at 9.55 a.m. and was caused
by a woorlcn gear on the water shaft slipping, and coming in
contact with the bridge-tree, which was ignited by friction. The
elation was totally destroyed, causing a loss of between $15,000
and $18,000. There was no insurance on the plant. The station
was of frame covering an area of about 400 sq. ft the main
,

bmlrling iH-ing gg ft, by 3? ft,, with an HI cuitaininK the boiler.
wheels and belt-way of about 28 ft. by 28 ft. The main building was about two "itories with basement, the ell being one story,
but in part below the level of the basement floor as the plant
was situated on the bank of the river. The roof was shingled,
with floors of joist construction.
The heating was by steam

from the Urtlrr referred
water.

The dynamo

to, tlic

rootn

lighting electricity .ind the i>owcr

was on the

first

floor,

the

one

l8o-kw, 20Ovolt. two-|iluisr Wi-stingliouse, bi-itig run
by belt from main shaft in the basement, thi.s m^in shaft being
dnvrn by brit from a wnterwhocl. 'Ihe sccotnl floor was noi
macliitic, a

used.

The

fire

oi>rriifiK tlic

trap-dfior to

finding the

stair

The
the

plant

renter

FIG.

was discovered by the attendant smelling smoke,
tlir

stairway leading lotlic

and belt-way

full

of

smoke and

wlii-i-N

well

:ini\

going

was located about one and one-quarter miles from
of Auburn, outside of protection, so that nothing

could be done to check the

fire.

The

fire

is

an illustration of

J.

— CONDENSER

AS A I'llASE

SI'I.ITTIK

arranged for starting. The switch in Ihc condenser
condenser connections to be shifted from 120
electrical space degrees displacement from Ihc main winding at
starting to go space ilcgrees luidcr running coiidlti<ins, thereby
Improving the power factor ;imiI the rHiciency.
The least active
condenser

is

circuit allows Ihe

Makch

23,
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portions of the primary windings of the motor are omitted from
the main running circuits in order to avoid any loss of power
la them, but the} assist in producing torque under starting conditions and contribute to the effectiveness- of the condenser
under running conditions. The above patents have been assigned
to the General Electric Company.
Two patents issued February 10 to C. R. Meston and H. I.
Finch, and assigned to the Emerson Electric Manufacturing
Company, disclose means for allowing the armature of a singlephase induction motor to accelerate from rest without being
mechanically connected to the shaft and for automatically cutting out the starting coils and coupling the armature to the
shaft when the proper speed has been reached.
The motor is
provided with an unsymmetrical two-phase stationary primary
winding, consisting of the main coils and the starting coils.

power

the

585

canal, in compliance with

an order of the federal
claim that the level of Lake Superior is actually being lowered by the little quantity of water taken by the

who

authorities,

power company.

of the plant of the Union

It is stated that half

Company

Carbide

have

will

down on account

to be shut

of the

curtailment of the wrater-power supply.

HONORS

FOR LANZA.— Proi.Gan^tano Lanza, head of the
mechanical engineering department of the Massachusetts Institute of Technology, has been honored by King Victor Emmanuel of Italy with knighthood in the Order of Saints Mauricio and Lazarus.
The order is one of the most important and
.incient in Italy.

men

membership

Its

is

small and

is

of signal ability wlio are of Italian descent.

was born

in

Boston

in

made up of
Prof.

Lanza

1848.

PITTSBURG FLOODS.— Tht

city and district of Pittsburg
week by a very severe and well-nigh imprecedented flood, in which several lives were lost and damage was
done extravagantly estimated at $25,000,000. The telephone service and electric lighting systems were temporarily interrupted
by high water in conduits and plants, and the trolley lines also
suffered. The Westinghouse works at East Pittsburg were also
under water for a time, but the consequent delay and the
damage were not serious.

was

visited last

CODE

INSURANCE

FIG.

4.

—CENTRIFUG.AL

CHANGE-OVER

DEVICE

FOR

SINGLE-PHASE

MOTOR.

The secondary

rotor winding

is

of the squirrel-cage type.

The

on its shaft in attaining
speed, and clutch devices are thrown into operative position
when the desired speed is reached, and the rotor is coupled to
The automatic coupling mechanthe shaft by friction devices.
ism serves simultaneously to clamp the shaft and to cut out the
rotor

is

arranged

starting coils
cuit is

when

to

revolve

full

speed

freely

is

reached.

The

starting-coil cir-

completed through two segments of a divided contact-

ring (Fig. 4) in contact with which are two plates attached to
the coupling mechanism, which are thrown outward by centrif-

ugal

force at a

certain

predetermined speed somewhat below

normal synchronism.

CURRENT NEWS AND NOTES.
T.IXI.W;

CORPORATIONS.—A

for the taxation of public utilities

new

fiscal

and other

Telegraph
car lines pay $200 per annum, and $10 per mile.
companies pay $1 a mile, telephone companies twenty to fifiy
cejits per instrument, according to the size of the city.

MEETING OF A. I. E. £,—The 217th meeting of the Amer;
can Institute of Electrical Engineers will be held in the Auditorium of the Engineers' Building, 33 West 39th Street. New
York, on Friday, March 29, 1907, at 8 p. m. Papers on "Lightning and Lightning Protection," will be presented by Messrs.
C. P. Steinmetz. E. E. F. Creighton, and D. B.

Rushmorc.

sanitary, district

trus-

remove the dam at Joliet, 111., now rented to the
& Power Company, of Chicago. This is to carry
The Illinois-Michigan Canal
out a deep waterway scheme.
Commissioners, which get the income from this dam, strenuously oppose this. Messrs. L. E. Cooley, Isham Randolph and
Leon McDonald are appointed a committee to try to work out
tees wish to

Economy

Ligiht

a compromise.

LAKE SUPERIOR POIVER.—The
Power Company has

March

18 states

incorporate in

Michig;in-L:ike Superior

shut off part of the water flowing through

Electrical

th.at

certai.n

special cable dispatch

from Paris

the Municipal Council has decided to

electric

lighting contracts

about to be

concluded clauses that will insure to the electricians the demands
The socialists have
for which they recently went on strike.
been furious with the government for placing military electricians at the disposal of the various plants, to keep them in
operation, but many newspapers and other organs of public
opinion have called for legal measures which will prevent the
sudden abandonment of machinery on the service from which

scheme providing

Alberta, Canada, contains the following specific features: Street

CHICAGO CANAL POIVER.—The

THE PARIS STRIKE.—A
of

safety of life

financial concerns in

CONrENTION.—The

Committee of the L'nderwriters' National Electric Association
will meet March 27 and 28 at the rooms of the New York
Board of Fire Underwriters, 32 Nassau Street, when the various
committee reports and other questions wall be taken up. The
various changes and suggestions proposed in the National ElecThe meet'rical Code have received attention in these columns.
mg is the fifteenth annual one and promises to be unusually important and interesting.

and property depends.

EXPLOSION ON THE JENA.— A

French wireless telegraph

expert has advanced the theory that "wireless currents" were
the cause of the great disaster to the battleship Jena, destroyed

by an explosion of one of its magazines at Toulon on March 12.
The New York Times interviewed Prof. M. I. Pupin and Dr.
Lee De Forest on the subject. The former stated tliat if the
explosives were kept in grounded metallic cases, the explosion
could not have been caused by wireless waves. Dr. De Forest
stated that the thinnest sheet of metal completely enclosing a
space

is

an absolute barrier

to

electrical

waves, however

in-

frequency, high potential currents could, however,
be induced in a lighting network "from the 'kick-back' of a
powerful induction coil or transformer feeding an oscillatitig
tense.

circuit

High

and supplied from the same source of

electric current. It

also conceivable that from such electric light wires faultily insulated from the steel walls of the magazine and not protected
is

in iron conduits,

sparks oould jump."

The

theory advanced by

the French expert does not take into account the fact that all
explosives in war-ships are kept hermetically sealed in strong

The magazine can be flooded at an instant's notice,
and as Che flooding valves are tested periodically, owing to the
consequent dampness always present, all electrical fixtures and
circuits, if admitted within a magaz'nc ,it all, would be specially
metal cases.

insulated.
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DISCRIMINATION AGAINST
cago

& Milwaukee

Commerce Commission
and

the

rate

and

Yazoo
traffic

&

TROLLEV—The

Chi-

Electric Railroad has filed with the Interstate
a petition against the Illinois

Mississippi Valley

Central
Railroad to compel joint

better

service

required from the telegraphers than

is

now reduced

obtained, due in part to the long hours,

is

12.

now

to nine a

day by the La Follette law.

LEGISLATION IN INDIANA.~The

arrangements.

XLIX, No.

Vol.

recent proposed meas-

ures in the Indiana Legislature fixing rates for electrical energy,

MAXITOBAN TELEGRAPHS.—

Mr. R. P. Roblin, Premier
of Manitoba, has announced the creation of a new portfolio,
that of Telephones and Telegraphs. He also announced the beginning of construction within 60 days of 1000 miles of lines.
This is part of a policy of public ownership. The work will
represent ultimately an expenditure of $10,000,000.
Contracts
are being made in Chicago for equipment.

MOTOR-DRIVEN EQUIPMENT AT SEATTLE.— In
article published in

our issue of

ing a couple of errors crept
stated

last

in.

week under

the

the above head-

In the second paragraph

it

was

water supply 30 miles away
The distance is 50 miles. In the last paragraph but one it was
stated that the belt-tension is adjusted by an idler placed about
12 ft. from the pump pulley, whereas 6 ft. is the actual distance.
This plant is of H. W. Hawley, not T. W. Hawley as printed.
that

the

city

derives

its

HER PRISON TELEPHONE— Mrs.
confined in a county

is

Yohlande Degg, who

THE BEAUTY OF N I AGARA. -^Conferences
York

have

been

week by Secretary Taft at the office of
-Mr. Charles McKim with F. L. Olmstead, Frank B. Millet and
Mr. McKim concerning the improvement of the American shore
along Niagara River below the falls. These experts were designated by Secretary Taft as a committee to mnke suggestions
for architectural and aesthetic improvement of the power plants
ami factories adjoining the falls on the United States side. Captains John S. Sewell and Charles W. Kut?., Corps of Engineers,
this

were detailed to attend the meeting.

lx)ndon announce substantial reductions of the tax rate by a
reduction of the estimates of their predecessors for municipal
ownership enterprises. The new County Council began work
this week.
It is struggling with the problem of how far it can
rtfhicc or possibly cancel commitments involving many millions

works on municipal ownership lines. Many such schemes,
must be parried on, for the city is already
pledged in the matter.
Mencc any rapid reduction of the taxfor

unfortunately,

pavi-Ts' biirdinfi is imjiosftible."

THE BLOCK SIGNAL. — In
railroad

accidents,

the

a recent reiwrt on

Interstate

the nuincr-

Commerce Commission

finds that accidents are mostly due to the failure in duty of
signalmen, generally telegraphers.
"There is no escape from
the conclusion that the block system is the best known instru-

mentality for the prevention of collisions," says the report, "notwithstanding the iniperfecttoiis which have been shown in the
results

'fi

it«

fpperations.

and

that the highest

stanilnrd, both of

the public requirements and of expert railroad opinion, rail for
its

general use.

syMcm

The most

progressive -railroads are u*ing the

extensively aixl arc cx4ctiiling

it,

ami

their signal engi-

neers and operating officers are constantly striving to make it
perfect.
The question of lafely, as compared with the other

vitcm fthat

is,

the Legislature will

next attempt to pass."

the old dispatcher

he efficiency of the signalman"

and time system), hinges on
It

NIAGARA POWER.—At

is

conceded, however, that

.\lbany,

on March

14,

Assembly-

man Murphy,

of Kings, introdiKed a bill to repeal the charter
of the Niagara County Irrigation & Supply Company, which the
State granted in 1891. This is practically the firsit bit of legislation directed against Niagara power deals that have been proposed this session. A special dispatch says "The charter permits
the construction of a canal which it is estimated will drain the
i'"alls of 17,000 cu. ft. per second in addition to the 15,600 cu. ft.
authorized by permits granted to existing companies by the Sec:

retary of War.
The company has not yet begun operations
because of lack of funds, it is understood. .-\t the hearing before Secretary Taft its attorney hinted that the General Electric

Company was

interested

the concern.

It

in

the syndicate

which

is

exploiting

has been rciwrted at various times that the

McKcnzie-Mann group of Canadian capitalists was interested
scheme. The repeal of the charter has been recommendecj

in the

by the Niagara Reservation Commission.

hinted that legis-

It is

modify the charters of the 'Niagara, Lockport &
Ontario Power Company, and nf iho Niagara Development
Company will be introduced so as {o lake away the power to
lation

M. O. BURDENS.— A special dispatch from London of
March r8 says: "The overthrow of socialism in the English
local elections is already beginning to bring good results.
The
new borough councils in two or three important sections of

olij

:

in ."Mabama, sentenced to a 23-year

jail

term of imprisonment for manslaughter, has devised numerous
ways of beguiling tedium. She now has a private telephone, by
means of which she can chat with her friends whenever it
pleases her.
Having wealth and political power she has many
privileges.
They say she keeps the operator busy w^ith her
numerous calls. It is the only case known where a telephone
has been put in a prison cell.

held in N'cw

and affecting all public utility corporations in the State
were recommended, but did not pass, as has been reported, and
the Legislature has now adjourned.
Mr. H. W. Frund, the
well-known manager of the Vincennes Light & Power Comfolliaji\', and compiler of our moonlight schedule, writes as
lows
"Indiana companies are having a difficult time to realize
money from capitalists outside the State, for the purpose of taking care of the increase and of new business.
It is to be regretted that in our State Legislature from time to time vicious
measures are introduced which, if passed, would almost be a
should be pleased to have
virtual confiscation of property.
I
some one take up this question and suggest a way of prohibiting unfair legislation. I am of the opinion that the only way
this can be done is by commission similar to that in MassachuUtilities companies in Indiana ne\er know what to exsetts.
pect, and conditions have become such that investors will not
take up Indiana securities, not knowing what inequitable laws
etc.,

to

divert N'iag.ara's waters."

.MUXICI/'ALIS.M IN

GLASGOW. —\i\

a timely article

upon

"Municipal Glasgow," contributed hy Benjamin T.iylor to the
March 15 number of The Noil It .liih-ricnit Rczncw, the benefits
and evils of municipal ownership ,ire frankly set forth. While

Glasgow, according to this writer, .ilTords "to other cities and
countries a good example, she also affords in many other things
a warning." To quote further: "While Glasgow is, as has been
said, a well-managed city, as cities go, its citizens arc by no
means unanimous in :ippriival of the maiKigement of its affairs
These affairs are in the haiKJs of representatives elected periodically hy the ratepayers in the Wards, each representative being se:ited for three years and eligible for re-election without
While it is true that many able and shrewd business men
limit.
arc sent to the

Town

Coinicil,

it

is

,ilso

true that

;i

great

many

are sent there without the mental grasp or experience to deal
with such weighty m:ittors as the Town Council has to control.

Men accustomed

to snwill transactions in their

own

business will

quarrel fiercely over .some pmposal to .idd £.W :i year to the
salary 'if a deserving oflieial. anil will then blindly vote for

some project that may aild a million to
Such men will pr<iiM>sc capital expenditure
Wards, without kiurwing or at all events
consider, that
ratci)ayer in

c;i|)itnl

some form,"

mess made by the
has

siilil

iiiit

expenditure must

to the

Some

the debt
th.ii

of the

willioiil

iillini,itely

.ippciring In
tall

upon the

details are given of the horrible

city of its costly telephone system,

government

city.

will please their

at

a tiead loss.

which

if
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JAPANESE EXPENDITURES.—The Japanese Imperial
budget for 1907 includes $37,201,000 for communications, presumably including postoflfice, telegraphs and telephones. Enterprises for which payment is to be made by public or temporary
loans include $1,500,000 for the extension of the telephone system, and $363,000 for electrical

ARMOUR BRANCH

work

in

Formosa.

£.—The

meeting of the Ar8, at which
Mr. Chas. Jones, chief engineer of the Aurora, Elgin & Chicago Railway, was the speaker, proved to be one of exceptional
interest.
Mr. Jones held the attention of the audience for two
hours on the subject "Some Experiences in Electric Railway
Building," in which he gave detailed advice as to the qualifications of the successful engineer.
He has had a very wide experience in the engineering field and was able to give much
valuable advice to the go members and visitors present.

mour

Institute

A.

I.

E.

Branch of the A.

I.

E. E.,

on March

THE KINGSTON EARTHQUAKE.— According
from Montreal, where the system
Hutchison, of the

West

largely owned.

is

to advicej

President

India Electric Company, which oper-

ates in the city of Kingston, Jamaica, in a statement to stock-

losses sustained by the company
during the recent earthquake will not now exceed $15,000, and
that already the earnings are about equal to what they were in
the same period of 1905. There will be a large increase in the
company's electric lighting business as the residents of Kingston
in erecting new houses are using electricity in place of gas.

holders says that the total

THE PUBLIC UTILITIES BILL.— Some
Public Utilities

now

bill

before the

opposition to the

New York

Legislature has

been developed by lighting interests. The point in the bill which
seems most objectionable is that decisions of the Public Utilities
Commission are not reviewable by the courts, save on constitutional grounds.
In practical work this would mean that a decision of the commission would have to be obeyed at once, without a year or two of delay, while the case was carried from
court to court by the lighting companies' legal experts. Another
of the arguments against the bill is that the commission would
have power to fix prices for gas and electricity and change those
prices arbitrarily at any time. Under the present law the price
fixed by the State Lighting Commission must remain in effect
for three years. Such a power is regarded as dangerous to say
the least.

INTERNAL COMBUSTION ENGINES.—The Jas. T.
Allen Patent Publishing Company, of Washington, D. C, has
published a digest of United States patents granted from 1789
and caloric engines. The work comBeprises five volumes containing an aggregate of 4486 pages.
sides the full drawings, claims and brief of each patent granted,
1906 on gas,

to

work

the

oil,

air

includes the valuable

feature of

lists

of references

and statements of
The patents are arranged

cited in the examination of the applications,

interferences with decisions thereon.
in

208 sub-classes, those of each class being in chronological

order.

The compiler

Mr. James T. Allen,
and a world-wide authority on

of the Digest

is

examiner in the Patent Office,
United States patent publications. Among previous compilations by Mr. Allen are a digest of automobile patents, 17891901, digests of various agricultural apparatus, and a former
monthly digest of electrical patents.

THE FIXTURES AT HARRISBURG.—An

article

was

(,

RLD

)

standards, for which Sanderson received $138,757, one of the
witnesses testified that to the best of his knowledge and belief

was no baccarat cut-glass in the building. This witness
was Henry B. Ebberts, of Pittsburg, secretary and treasurer of
the Phoenix Glass Company, which, in pursuance of a contract
with the Pennsylvania Bronze Company, of which Sanderson
is one of the three incorporators, furnished all of the glass used
in the chandeliers and standards, with the exception of the hollow pane and beaded glass. He said his firm was never asked
to furnish baccarat and it had not bid on any of the work by
the "per foot" or "per pound" system under which Sanderson
was paid for the glass and other furnishings and fittings in the

there

Capitol.

SOUTHERN WATER POWERS.—The
:

when completed,

represent,

With

the Eij;cTRiCAL

throughout the new
Sanderson & Co., of Philadelphia,
under a contract with the Board of Public Grounds and BuildAlthough the schedules provided that baccarat glass, an
ings.
imported article, should be furnished for the chandeliers and

glass furnished for

building

by

John

tlic

H.

electric chandeliers

investment

of $2,000,000.

World

of February

17,

ILL.

1906, in an article

on central station work at Rockford, 111., a description was
given of the extensive development of electric automobile business through the central station policy pursued by the Rockford
Edison Company. This company, as described in that article,
maintains a charging depot in the rear of its offices down-town
and has a good storage battery expert who looks after the
charging and sees that any petty details likely to give trouble
in

connection with the batteries or other equipment are promptly

looked
trict,

made

This,

after.

current

is

and that

is

it

the electric automobile

much more

popular, relatively, in

of the size in the Middle West.
described in the article mentioned, there were sixty electric

Rockford than

As

taken together with the fact that direct
much of Rockford's best residence disa city of good roads and easy grades, has

available in

in

any other

city

Rockford during the season of 1905.
of 1906 this was increased to eightytwo. The electric automobile is used in Rockford for business
and social purposes, and this, after all, constitutes a larger
automobiles

During

last

in

use

season

in

— that

—

percentage of the usefulness of an automobile than the touring
A man will not get out a

qualities of the gasoline machine.

trouble;

Pa.

total

AUTOMOBILE DEVELOPMENT AT ROCKFORD,

— In

gasoline car for

Harrisburg,

"a

enormous water power developments at Muscle Shoals,
in North Alabama, at Columbus, Ga., Albany, Ga., and other
points in Georgia and Alabama, readers of the Index are familiar.
These developments not only represent vast investments of themselves, but they are active and attractive promoters
of manufacturing industries of varied character and important
and far-reaching factors in industrial growth."
the

Testimony heard last
week before the Capitol Investigating Committee showed that
the State paid four times the market price for the special art
State Capitol at

Industrial Index,

Columbus, Ga., in commenting upon the development of
Southern water power, says "Included in the reports this week
is
notable news of additional developments in Georgia and
Alabama of water power of more of the large and numerous
streams which in these two States begin to descend through
shoals and waterfalls to the level of the sea. Announcement is
made that the General Electric Company has purchased the
power rights of Jackson shoals, on the Choccolocco, near Talladega, Ala., and will develop this power extensively at a large
In addition to furnishing power for manufacturing purcost.
poses, an interurban electric railway between Talladega, Anniston and Gadsden, Ala., is contemplated. The Bibb Power Company, Macon, Ga., previously noted, has effected organization,
applied for authority to increase its capital stock from $100,000
to $5,000,000, and proposes to develop 37,500 kilowatts of electric power at plants on the
Oconee, Ocraulgee and Flint
Rivers.
It is announced that construction work will begin in
the early summer upon a power plant on Little River that will

of

published in these pages recently on the electrical fixtures in the

new

587

.

whereas

a short trip down-tow'n, as it
if he has his electric runabout,

is
it

too
is

much
always

ready for an errand. The electric vehicles are used extensively
by ladies, and a number of them can be seen lined up in front of
a Rockford residence whenever there is an afternoon social
function, these machines being driven by the ladies themselves,
It is found that the life of the positive
without attendants.
battery plates when taken care of as they arc at Rockford
averages about eighteen months.

ELECTRICAL WORLD
WIRES AT WEST POINT.—The
to put in

an

electric conduit

Government has decided
system at West Point and bids have

been invited on the subect

XLIX, No.

Vol.
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any Government agency, local or national, is to be intrusted
with the management of an industrial enterprise, a non-partisan
"If

civil

service

is

Only where the

absolutely essential for success.

men of the
country seek and gain admission to it, independent of party, can
we hope that the advantages from Government management of
traditions of the civil service are such that the best

TO BURY THE DEAD.—The
tria,

City Council of Vienna, Aus-

with a view to the municipalization of the undertaking busi-

purchased for $500,000 the rights and privileges of
two big undertaking companies. The municipality is already
operating the gas and electric lighting, the electric street car,
and the water ser\'ices of the city. It has also established a

as they exist in the United
to reduce

COMMON CARRIERS.—The
Xew York

proposed Public Utilities

Government ownership of

bill

COLLEGE MEN WANTED.—The
sylvania Railroad

EXAMINATION OF TELEGRAPHERS.—The
all

It

that

Indiana

many

rail-

of technical institutions.
a large majority fully

two-thirds of Manitoba has voted in favor of Government-owned
long-distance telephone lines and the municipal ownership of

Following the example set by Winnipeg a

exchanges.

the rural towns have recorded in

vote of so to

I

in

some

favor of Government ovvnershipi

instances a
It

management
to

efforts

of the Pennsecure appren-

provements of the Pennsylvania and other extensions all along
the line there is the increasing need for operating men and
engineers of experience and judgment. New positions' of responsibility are being created and must be filled.
Every year
the Pennsylvania has been receiving applications for employment from about twentj' college men, most of them graduates

road wrecks are the direct result of blunders on the part of
incompetent telegraph operators.

TELEPHONY IN MANITOBA.— By

special

who have a real technical education. The man who has
proves himself, other things being equal, to be more valuable
to the railroad than the one who has been forced to get along
without such training.
With the tremendous New York im-

railroad telegraphers

was asserted

making

It

to submit to a critical examination as to efficiency to be conducted by an expert in the employ and under the direction of

the State Railroad Commission.

is

tices

bill.

Legislature has passed an act requiring

local

us

minimum.

regarded with grave apprehension."

bill has been introduced at Albany declaring express, telephone and telegraph companies common carriers, and placing
these companies under the control of the Railroad Commission or its successor, if one be appointed by the passage of the

week ago

fixed capital to a

State omits telegraph and telephone companies.

A

public utilities

the conditions

States political reasons compel

So long as an administration is to any considerable degree
swayed by partisan considerations instead of industrial ones,
every extension of Government activity to new fields must be

big brewery.

in

With

these industries might outweigh the evils.

ness, has

will be

applications

is

taking steps to get
This is true also of

every other great industrial corporation in the country.

PHILIPPINE TELEGRAPHERS.—It

is

from Manila that Governor-General Smith has
iness to accede to the request of the

employment.

interesting to note the results. ten years hence.

The company

from a much larger number.

There are

reliably

reported

signified his read-

Filipino telegraphists

at present in the city

and

for

in the islands

100 men formerly employed as telegraphists under the
Spanish Government. An efficient telegraph system was one of
Many of the most intelligent
the boasts of the former regime.
men were prompted by their political affiliations to take up arms
against Spain. The matter of the apparent neglect of these men
was brought up by Senor Pedro de Jesus, for many years a
telegrapher employed by the Government of Spain.
Senor de
Jesus called on Governor Smith in person and the suggestion
was made that the Insular Government, in pursuance of its
avowed policy of a gradual extension of a "government of
Filipinos aided by Americans" by giving employment to the
greatest number of Filipinos possible, might well and without
detriment to the public service draw upon this competent corps
of ex-telegraphers, many of whom are said to be without em-

about

ELECTROCUTION IN

NEW

lERSEY.—The New

Jersey

House of Assembly has passed a bill appropriating $10,000 for
the erection of a death house to carry out the law providing
The
for electricity as a means of execution in capital cases.
passed without any negative votes after a long discussion
bill

on the question of a site for the death house. The bill does not
designate where the death house shall be built, the electrocution
selected
act providing that it shall be at some isolated place to be
by the State Prison Inspectors.

NICARAGUAN CABLEGRAMS.—TTOM\Ae

has arisen be-

tween the Nicaraguan Government and United States Minister
Merry, who believes that his cable dispatches to Washington
are being intercepted or read or tampered with by President
Zelaya and his officials. Mr. Samuel Weil, in an interview in
New Orleans, says: "When Mr. Merry called at the telegraph
office,

asking to be permitted to

make

ployment and reduced to want. Report now has it that the desires
and hopes of these men are in a fair way of realization.

TELEGRAPHY IN THE SAHARA.— h

correction of a single

which he had sent two
and could not be
office
from
the
missing
was
previously,
hours
produced. In consequence he surmised that the Government of

word

in his cable dispatch, the original,

Nicarag^ua was attempting to read his message."

NATIONAL HEALTH BOARD. —U

is

announced that 100

have consented to the use of their names as
to further the movement for a National
committee
members of a
Department of Health, which was launched by Prof. J. Pease
Norton, of Yale, at the meetings of the American Associ.ition

well-known

citizens

Advancement of Science held in Ithaca last summer.
President Roosevelt, who was consulted, gave as his opinion that
indorsement.
the best method to follow was to obtain popular
for the

The committee naitied by Prof. Irving Fisher includes Andrew
Carnegie, Thomas A. F.dison, Archbishop Ireland, John Mitchell,
J»mes R.

Felix

Garfield,

Surgron-Gener.ils

pledged to no

r,(

thr

Adler,

Dr.

Leonard

Army and Navy

and the
is

utilities,

President

stated

tliat

the

will inspect the line

every two weeks.

The

communitwo men from

posts will

cate daily by telephone, and in case of interruption

From the
will be detached for repairing the line.
terminus at Hiirrum a branch line will run to TImbucfoo, where
it will join the Sudanese system serving Senegal, French Guinea
and the Ivory Coast. Another line will go eastward to the town
each post

nf Say, on the river, and join the Dahomey, Zinder and Lake
Chad network. Thr trlrgrnph posts in the Sahara will be metallic

particular plan.

HADLEY ON OWNERSHIP—Y/hh
ership of

Wood

The committee

is

French Gnvcrnmcnt proposes to connect all its African territory
on the Mediterranean by a line across the Desert of Sahara. All
The head of
the details of the schcinc have been worked out.
the line will be at Adrar, the little capital of the territory nf the
Thence to Burrum, on the
oases, 1,200 km. from the coast.
Niger, the line will traverse about 1,400 km.^-onc section in
Algerian territory up to Timissau, the second, the Sudanese secSix small posts will
tion, up to the French post on the river.
In a central reiloubt, surrounded by outer dehe established.
fences, provisions will he stored for three months round a cistern.
Hand grenades will form the artillery. A garrison of five men

regard to public ownHadley. of Yale University, says:

and placed

at dist.ince^ of 100 meters, the

to allow the passage of a

man on camel

wires being high enough
back.
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New York

Shops of the

street railway work
IN companies
to maintain

it

is

Edison Company.

common

practice

for all

large

589

blacksmith shop, structural shop, sheet iron and tinsmith
shop, carpenter shop, pipe shop, armature repair shop and paint

a

shop, besides the garage

for

the automobile department and

extensive repair shops, where motors

are overhauled and rewound, cars rebuilt and repainted, and

everything else connected with the mechanical side of street
railway work, looked after.
The character and scope of the

work depend on the size of the railway system, the smaller
companies contenting themselves with merely looking after the
motors, bearings, etc., while some of the larger companies manu-

FIG.

facture

I.

—ONE

END OF MACHINE SHOP.

many

of the parts so that in the latter case the repair
and maintenance shop is the largest single department of the
street railway company.
In central station work, on the other

hand, repair shops are not at

all

Here and

common, being

the exception

where a station is remote
few tools may be set up
because of this fact and small repairs made by the engineer;
but seldom is a regular force employed on purely central station
repair work, and in very rare instances is a building especially
rather than the rule.

from

cities

affording repair

there,

facilities, a

set aside for this purpose.

—4-FT.

RADIAL DRILL, DRIVEN BY 3-HP MOTOR.

smaller companies, the most obvious of which is that it would
not pay.
With larger companies, however, especially those
controlling the lighting of large cities where the system necessitates a

number

a repair shop,

The shops

of stations the
if

economy

in

work warrants the maintenance of
this direction

New York

is

to be effected.

Edison Company occupy the
block bounded by First Avenue, Forty-first Street, Forty-second
Street and the East River. Here are located a machine shop.
of the

lamp storage
fifty-seven

RADIAL DRILL, DRIVEN BY 3-HP MOTOR.

buildings.

skilled

All told there are one hundred and

workmen regularly employed in the eight
The character of the work embraces every-

shops mentioned.
thing connected with the mechanical side of central station work
that is within the scope of the machinery provided in the shops.
Needless to state the entire shops are electrically-driven.
In the machine shop, partial views of which are given in
Figs.

and

I

consists

8,

men

employed.

ranging

from i6

there are forty

three

of

shapers

from 14

eight lathes ranging in size

There are reasons why repair shops are not maintained by

FIG. 2.

—4-FT.

FIG. 3.

and one 3-ft turret

turret lathes

in.

to 45 in.

The equipment
to 28
swing; two
in.

ins.;
2-ft.

a 36-in. planer, a S4-in.
boring mill, a No. 3 Universal milling machine, a 20-in. power

FIG.

puncli.

upright

4.— 18-IN. AND
two

one

;

20-IN. SHAPERS. DRIVEN

4-ft. radial drills,

.-i.nd

lathe

two

BY 2-HP MOTORS.

one 20-in.
speed lathe, tool grinder,

254-ft. radial drills,

14-in. sensitive drill,

room

in the gallery of this shop
one No. 3 Universal milling
machine, two Universal grinders, one cold saw grinding machine, twist drill grinder, sensitive drill, gas hardening furnace,
The machines were originally driven from a line shaft and
etc.

arbor presses,

etc.

are two 14-in. tool

In the tool

room

lathes,

were afterwards converted

to

individual

drive.

About one-

ELECTRICAL WORLD

590

Vol.

half of the present equipment consists of these converted tools,

matic tools supplied with

made up with motor-driven
subsequently when increasing work necessitated

tools purchased

driven air compressor.

the installation

employed.

the other half being
of

machinery.

additional

In this shop repairs are

made

to

engines, pumps, rotaries, boosters, compensators, bearings, and

Bus bars are cut

motors.

to size

and punched, armature

shafts

air

XLIX, No.

12.

from a direct-connected motor-

In both of these shops there are 30

men

In the sheet iron and tinsmith shop, ventilating ducts, tool
shelves, oil cans, filters and guards are made.
equipment consists of square shears, cornice break, upright
lockers,

The
drill,

power punch, angle-iron cutter, shears, power rolls, buffing
wheels, circular shears and header besides the usual hand machines.
Thirty men are employed in this shop and all repairs
to the buildings and equipment appertaining to tinsmith work is
attended to by this department.

The

carpenter shop, a view of which

situated in the Forty-first Street corner.

are regularly employed and the

FIG.
FIC. 5.

— MI—:..,

:.i...:;u.!., Li;i.i...

LV j

ill'

which comes within the capacity of the shop is sent here, although some repairs are made in the room set aside for that
purpose in the Waterside station.
In the blacksmith shop tlicrc are seven forges continually at
work, besides trip hammers, drop hammers, and the usual blacksmith shop equipment. Pipe hangers consisting of beam clamp
Hoes, rakes,

etc.,

for the boiler

made here

— 53-IN.

given herewith,

is

includes the building of

noKING MUX, DRIVEN BY I5-HP MOTOR.

MOTOR.

are made, commutators are turned down, piping and fittings
for boilers are repaired, and in fact everything requiring repairs

pipe clamp and turn-buckle, are

7.

work

is

Here twenty-five men

meter boards, kidders for trimmers, filing cabinets, flat desks,
frames and doors for oil switches, repairs to buildings, office furniture and general carpenter work.
The shop
contains a 24-in. planer, a buzz planer, buzz saw, variety
machine, band saw, wood turning lathe, cutting-off saw, mortising machine, etc.
Pipe for all purposes including steam and conduit piping is
cut to size and threaded in the pipe shop where five men arc
letter trays,

large quantities.

in

rooms of the various

stations

arc turned out, forgings for automobile repairs, picks and bais
for underground work, forgings for structural iron work and

no.

(1.

—

.jO-(.N.

I'l.ANKR,

DRIVKN

IIV

.S-lll'

the
ronduit
work.
underground
In
bend*
for
Jct
frames arc
up,
trans
switchboard
ihop
former platfr.rmi built, and work alto pcrfnrmrd in connection with the blacksmith and pipe nhopii. 'I'hr equipment in
the structural shop comprises a heavy power punch and shears,

pipe

tiructural

two

r/>l(l

.v-iws,

a .vft.

radial drill,

double head bolt cutter,
ting bar ir'in ami an(?Ir

two

2,4in.

iipriKliI

drilK, a

metal band saw, a machine for cutiron, a compression rivrlrr and pneu-

a

H.

III.

MOTOU.

— COKNF.K

OK

MM

MINI-.

MUM'.

T\ie equipment includes a i-' in. pipe
employed.
machine, two 4-in. pipe machines and a pipe bending machine.
Temporary supports for arc lamps are also made in this shop.
In the armalurr repair shop where twelve men are employed,
armatures and field coils arc rewound and reirisul.itcd and
The armaother repairs of an electrical nature are attended to.

constantly

ture

(Ic-parlnicnl

is

equipped with a sni.ill I.ithe and winding
a direct -connected muter-driven air com-

machine together with

!
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There are fifteen painters
etc.
shop who attend to the painting of buildThe arc lamp department has also a num-

pressor for cleaning armatures,

employed

in the paint

ings, machinery, etc.

is

done and the mounting of the various motors. Copper cabls
downtake pipes, and cast

terminals, parts of arc lamps, coal

12.

FIG.

FIG.

9.

— ELECIKIL.\LLY

DRIVEN PIPE M.VCUIXES.

steam pipe work are shown piled on the floor.
Fig. 2 shows a 4-ft. radial drill driven by a three horse-power
steel fittings for

— MILLING

ber of painters

591

M.ACHINE, DRIVEN

who devote

4-HP MOTOR.

liV

their time exclusively to painting the

arc lamp posts throughout the city.

The

entire

motor equipment

made up

is

of 220-volt, direct-

FIG.

14.

— HACK

variable speed motor.
the
FIG.

10.

— .MOTOR-DRIVEN

column

in place

FIG.

-I'll

SAW DRIVEN BY J-HP MOTOR.
The latter is mounted on the bottom

of the cone pulley.

This machine

is

of

used

GRINl'ER.

The wiring for
The connected motor load in

current motors fed from the Edison system.
the

most part

the shop

is

from J-hp

is

run

in conduit.

300 kilowatts and the yi motors installed range in size
to 20-hp.
Views are given herewith of many

FIG. II.

—3I-IN.

SAW, DRIVEN BY 7i-HP MuTUR.

of the motor applications.

Fig.

i

shows the southwest corner

of the machine shop, the tools here consisting of radial drills
and boring mills. This view also shows some of the work th?.t

I3.-

l.-ULNi INo .M,\C11INL. DRIVEN

r.V

5

HI'

.MOTOR.

shown drilling tees for steam
shown to the right. The
being
bodies
valve
coal
work,
pipe
starting box is mounted on the back of the machine.
for general repair

work and

is
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Fig. 3
in

shows another
motor

this case the

radial drill of the
is

mounted on

same

size only that

the top of the

column

and occupies the space formerly taken by the cone pulley. This
machine is also driven by a 3-hp variable speed motor. In
Both of these
Fig. 4 are shown an i8-irL and a 20-in. shaper.
machines are used for general repair work and each is driven by
a 2-hp variable speed motor. In both applications the motor
is bolted to the back of the shaper and geared to the cone shaft
as shown; the gears being encased. The hand wheel shown is

Vol.

XLIX, No.

12.

northwest comer of the machine shop. Fig. g shows a No. 3
Universal milling machine driven by a 4-hp variable speed
motor. In this case a silent chain drive is employed, the motor,
drive, etc., being entirely encased as shown.
The grinder shown in Fig. 10 is driven by a i}-hp motor,
while a i-hp motor drives the work. High speed is obtained by
means of belt drive. A very neat motor application is shown
in Fig. II.
This illustrates a 31-in. cold saw driven by a 7i-hp
motor, the latter being geared to a wheel taking the place of the
usual tight and loose pulley.
Figs. 12 and 13 show two views in the pipe shop. The former
shows a 4-in. and a 12-in. pipe machine, the smaller machine
being driven by a 5-hp variable speed motor as shown and the
larger machine by an 8-hp motor. Fig. 13 shows a pipe bending
This machine is driven
machine at work on cable bends.
through belting by a 5-hp motor. A motor-driven hack saw is
shown in Fig. 14. This motor has a capacity of i-hp and drives
Views of the carpenter shop
the saw through worm gearing.
and also of the air compressor which supplies the compressed
air for all the shops is shown in Figs. 15 and 16, respectively.
In the former all the machines are driven by motors fastened
either on the ceiling overhead or on the ceiling immediately
below. The air compressor is driven by a 7i-hp motor.

A

General Solution of Change-Over Switch
Problems.

FIG.

15.-

L.'.Rl i:.N

By Frank M. Denton.

lEK

moving the ram. The motor driving the
shown in Fig. 5 is attached to the ceiling and is

for the purpose of

milling machine

connected to the countershaft by gears taking the place of the
tight and loose pulleys. The switches and speed regulator are

mounted on a slate board above the machine as shown.
Fig. 6 shows a 36-in. by 12-ft. planer at work on one end of
an ash hopper. The machine is driven by a s-hp variable speed
motor which runs continuously and drives the planer by means

A

problem frequently encountered in switchboard design
work is that of changing over from one diagram of connections
to another, by means of throw-over switches, using the smallest
possible number of blades and contacts.

The following

is suggested as a practical general solution of
problem:
Draw out the two diagrams of connections.
Give to each piece of apparatus a letter, lettering correspondBreak up all the
ing pieces in the two diagrams similarly.
junctions in each diagram, and give a number to each loose
end, taking care that corresponding loose ends in the two diagrams bear the same number. (The letters help to do this

the

.speedily.)

When two
also

are

grouped

or more adjacent loose ends in the first diagram
adjacent in the second diagram, let these ends be
Write out in a
together under only one number.

row all the numbers that have been used, making a
Considering the first dia(See Fig. 3.)
round each.
gram, note what loose ends are adjacent to the end marked "i"
horizontal

circle

11

w
£
B

f.'

1'

—5

3 t

6
PIC.

16.

— AIK

(OMI-KESSOK, DRIVEN

IIV 7J-III'

FIGS.

MOTOK.

I

AND

of a reciprocating magnetic clutch mrchnnism
I-'ig. 7 shows a
S3-'n. boring mill facing a 14-in, tec for use on a main steam
pipe line.
This machine i.* driven by a 15-hp variable speed
motor which runs continuoiinly and drives the machine by

and

means of a maffnetic
on both sides of the

lower semicircles.

clutch which

is

controlled by push buttons

mill.
The use of a magnclic clulch drive
with this form of control enables the operator to prumplly start
and stop the mill from any point, and. of cour-ir, avoids all

belting.

The

mounted

at the lop of

is raised and lowered by a small motor
one of the housings. The switches, etc.,
for both motors are on one board.
Tig R shows a view of the

cross

rail

set

down

2.

their

— DIAGRAM

OF F.I.ECTRICAL CONNECTIONS.

numbers around the upper Ii.ilf of the circle
Do the same for all numbers in the

enclosing the figure "i."

row.

diagram, make similar use of the
from the centers, to each of the
numbers on the semicircles, and designating each radius by
the numbers at its ends, cross out all duplicate radii, first in the
Then each radius
upper and then in the lower semicircles.

Considering the second

Draw

radii

upper semicircles will represent one blade of the first
each radius in the lower semicircles will represent one bl.iilr of llir second throw of tlir rrcpiirrd switches.
in

the

throw, and

:
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And

numbers at once indicate the required wiring, each
numbers (not in the same throw) indicating a
loose end joined to a hinge clip, and other numbers in the
upper and lower semicircles indicating loose ends joined respectively to upper and lower clips.
The following example makes the method clear
A 500-volt compound-wound direct-current generator is working in parallel with two 250-volt compound-wound direct-current
generators joined in series. It is required, by one throw of as
few switches as possible, to change over so that the 500-volt
machine remains upon the buses, whilst the two 250-volt machines are thrown into parallel with one another across another
pair of buses. The same equalizer bus is to be used in each case.
Figs. I and 2 show the two diagrams of connections, A and G
being respectively the armature and the series field coils of the
500-volt machine, and B and E, C and D those respectively of
the

pair of similar

X

4

15^

1?^
9

5

14

72

\

9

\ \

73

HX

&.

13

12

±10

11

4 12 9
'^
\j
o
','

the

age paths allow current to pass, while others towards the extreme end of the wire may not be subjected to sufficient e. m. f.
to cause current to flow.

Assume, for

0000c
9 73 73

'14

'9

73

'13

AND

resistance of approximately 852
coil is divided into three

6.

— SOLUTION

two 250-volt machines.

seldom be found that the galvanometer deflections
same for all coils, but their average should indicate
an insulation resistance of 852 megohms per mile. Such is not
the case, however, because the actual deflections will show a

9

52S0

74

A

coil of the

insulation re-

/
c

OF CHANGE-OVER PROBLEM
are omitted for

field coils

4000

at the

dotted lines, and the loose
3J

^

3000

C'

//

2000

\

1

/

In Fig. 5 the hinge clips are determined by placing together
numbered blade ends, and the solution of the problem
at once evident, as

/\ /

1000

shown

in Fig.

The

6.

/<

/, \/

A

to

the

lengtli.

observed

By

F.

Wachter.

ii

insulation of a length of wire, say, 500 feet,

is

tested for

by comparison with a known resistance by
means of the familiar direct-deflection (galvanometer) method,
and it is assumed that the insulation resistance varies inversely
dielectric resistance

with the length, because the conductivity of the dielectric
proportional

to

cross

the

section,

which

dielectric are

minute particles or

pores which form paths of relatively high conductivity for the

when

the electrombtive force

is

greater than a certain

These particles or pores are of various sizes and shapes,
of them have not the same resistances. There are evidently more leakage paths in a long piece of wire than in a short

value.

all

Since a drop

in

the electromotive

force accompanies a

io

TEST OF C.\BLE INSULATION.

The

he indicates the

line

in the particular

deflections actually

case chosen.
the observed values and the correct
It

might be stated that the more nearly the lines ac and he coincide the better the insulating compound.
As indicated by the
diagram, their error is larger in a short piece of wire than in a
long one; hence a short length of wire should not be selected
for testing purposes.

it

The significance of the above results
is known that a manufacturer who

will be appreciated

when

accepts an order for in-

sulated wire to be delivered in soo-fcet coils, each of which

is

have an insulation equivalent to 500 megohms per mile, must
use a higher grade of material than the manufacturer who is
required to supply the wire in looo-feet lengths, having an into

sulation resistance of 500

ratio.
tlie

4U

aJ

values varies with different kinds of insulating compound.

is

Although the proportionality
varies directly with the length.
between the conductivity and the length is correct, it does not
follow that the galvanometer deflections obtained from 500
feet and from one mile of wire, applying the same voltage in
each case, follow a direct
Distributed throughout

i:u

The divergence between

Every one familiar with the manufacture or use of insulated
wire and cables knows the expression "megohms per mile."

directly

1

Galvanometer Deflection
^

Insulation.

1

11

conditions.

Measurement of Wire and Cable

1

V

/

smallest possible

number of switches that can be used is five double-throw and
two single-throw switches. These must be grouped to suit

one.

per mile.

show an apparent

:

iimilarly

and

megohms

feet long will

switches.

current

thij

will be the

ends are properly numbered.
The ends 5, 6, 7, being adjacent in the two diagrams, are
grouped together and called 5.
In Fig. 3 all of the numbers used are set in a row, and on
circles drawn round them are put the numbers of the adjacent ends. Radii are drawn and duplicates cancelled as shown.
Fig. 4 shows all the blades of bo'th throws of the required

evidently

When

mile.

.'.000

(Shunt

The junctions are broken

The

megohms per

equal parts, and the parts are separately

tested, is will

simplicity in the diagrams.)

is

that a coil of wire 3000 feet long

illustration,

gives a galvanometer deflection which indicates an insulation

,

14 5

FIGS. 3, 4, 5

It

the leak-

Uo

\8

9

11

00,0^

o
•^

some of

ohms, which obviously is the correct value when the mile is
taken as the unit. In the accompanying illustration, in which
the vertical scale represents the length of the wire and the horizontal the galvanometer deflections, the line ac shows the deflections which should be obtained if they were always proportional

11

I

12

5

follows, therefore, that in a long piece of wire

sistance of 387 meghoms per mile, while a test of a continuous
mile of the wire would show an insulation resistance of 932 meg-

^

13

'14

any electromotive force lower than the impressed value.

value of approximately 608

«l

Is

1

flow of the leakage current, the terminal e.m.f. will be lessthan the impressed e.m.f. and it may be much less for a great
length of wire than for a short piece. The dielectric strength
of some of these particles or pores is large enough to withstand

same wire SCO
14

593

megohms

per mile.

There are two possible methods of arriving

at

the correct

insulation resistance per mile of a certain wire or cable.

One

and the other is to
t.ike readings on two or more different lengths and then proceed according to the method outlined below. Referring now to
the accompanying illustration, assume, for instance, that for a
wire 3000 feet long there is obtained a galvanometer deflection
of these

is

to test a full mile of the wire,

;
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of 30 divisions, and from a piece of the

long the deflection

change of 2000

is

14 divisions.

same wire 1000
be

will

It

made a

feet in the length of the wire

difference

of 16 in the deflections, so that by direct proportionality

found that a change of 4280

feet

noted that a
it

is

would make a difference of
34.24 divisions, and a total deflection of 48.24 divisions would be
obtained for 5280 feet, or one mile, of the wire. A similar method
can be employed for other lengths or other observed deflections.
The problem can also" be solved most readily by means of a
graphical diagram similar to that shown herewith.
feet

tered the lodestone-field

Prof, of Physics

The

interest

taken

Peregrinus,

in

thirteenth

the

century

and physicist, has continued to excite the activity of
scholars from the appearance of Bertelli's celebrated memoirs,
soldier
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Later in life, he joined the army of
Charles of Anjou when that ruler proceeded to Southern Italy
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was thoroughly imbued with
and that he was an out-and-out laboratory man in his methods.
Observation and experiment were
everything to him, just as they were everything to his Franciscan admirer in the brotherhood of science, Roger Bacon.
He discovered nearly all the phenomena of the lodestone, deduced the laws governing them and coined the terms that he
needed for description, many of which continue in use at the
present da}'. Throughout this little treatise, he shows uncommon resourcefulness in varying the tests and conditions of
experiment that no flaw may go undetected. His aim, however, does not appear to have been to discover the phenomena
peculiar to the lodestone so much as to turn his newly acquired
knowledge to practical account, and chief of all to the solution
He. indeed,
of the fascinating problem of perpetual motion.
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fundamental value was
a Frenchman, born at
Maricourt in Picardy, whence his name, Pierre de Maricourt;
but he was better known to his contemporaries as Pierre le
Pelerin, or Peter the Pilgrim (Latinized, Petrus Peregrinus),
from his having visited the Holy Land in one of the military

nate"* finishing

By Brother Potamian, D.Sc.

and

be gleaned after him.

to

left

the din of

Petrus Per igrinus, the Earliest of Magneticians.
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Kki'koiiuctions of Folios of I'tKLiiKiNus' Fpistdla.

"Sulla Epistoln di I'ictro PcrcRriiio di Maricourt"*, in 1H68, to
the vcholarly paper which Prof. Silvaiuis P. Tliornpsoii contributed lo

Thr

f<nlish .Icatleiiiy in

terest in the individuni

is

November,

1906.

The

in-

fully justified by the splendid original

work which he did at that remote epoch in the unexplored
domain of magnclitm. Very little was known before he cn-

drsi«ii((l

a wheel

which he

iIioukIiI

would ro on rotatiuK

iu-

magnetic attraction which he introduced into the mechanism with consununate
ingcnuily.
Hut he also designed something more important
dcfiuitcly in virtue of the coiupclling force of

• Library of
Gin.

ilic

Amcricnn Inititule of

Electrical

Engiiircr".

Whr-lir

;

March

23,
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and practical than

illusory

this

motor, for he did away with

magnet of his time, and gave the sea-faring
man the first pivoted compass which the world ever saw. The
invention of the mariner's compass has often been attributed
to. one Flavio Gioja, of Amalfi, near Naples; but, inasmuch as
the crude, floating

the celebrated Italian pilot did not see the light of day before
the year 1300, whilst Peregrinus had sent his epistolary treatise

on the magnet
before,

it

to

his

home

friend at

follows that Gioja's claim

The famous

is

Borlleian

From

words was written

in Latin,

Library,

Thompson

selected one of the seven in the

Oxford, for reproduction by photography.

NOTE.

In an appendix to his paper in the British

vember

1906,

28,

Prof.

Thompson

gives a

Academy

list

of

No-

of twenty-eight

manuscripts of the Epistola de Magnete of Peregrinus with
remarks on each. The list shows that the University of Leyden
has I
Vatican Library, 4 Bibliotheque Nationale, Paris, 2
;

;

Bibliotheque Riccardiana, Florence,

i
Bodleian Library, OxCaius College, Cambridge,
I ; Bibliotheque Publique, Geneva, i
University of Turin, i
Library of S. P. Thompson, 2; University of Erfreot, 3; Im-

ford, 7

Trinity College, Dublin,

;

i

;

;

;

the specimens which are printed herewith (reduced about

one-third)
will

Prof.

but,

Picardy thirty yearS
entirely superseded.

according to the custom of the age. Of the twenty-eight manuscript copies known to be in public libraries or in private
collections,

and two given as specimens of the projected translation;
unfortunately, the work did not get beyond the incipient
stage solely for want of encouragement.
Students of magnetic history, the world over, will welcome
this latest Peregrinian contribution by Prof. Thompson to the
ever-growing scientific literature of the thirteenth century.
ter

in

Epistola in which these discoveries and inven-

tions are described in about 3500

S9S

of this fine

be seen that

it

is

thirteenth-century folio manuscript,

it

written in clear, Gothic letters and in

two columns of thirty-five
ed from the copy which

lines each.

Prof.

These pages were

Thompson

perial

that of the University of

Leyden

has acquired considerable celebrity because of a paragraph in
it relating to magnetic declination
but it has been shown that
;

the lines referring to this magnetic element are spurious, having

sixteenth century.

i;

the

totiil

select-

New

the two diagrams, one of which
shows the graduated arc of an early compass of Peregrinus
with its fiducial line, and the other his magnetic motor on
which he set such high esteem.

been interpolated

and British Museum,

28.

sent us because of

the interest that attaches to

Of Continental manuscripts,

Library, Vienna, 3;

number being

MS. sometime in the early part of the
This Leyden MS. was partially published

in the

in Latin and in English by Tiberius Cavallo in the third edition
of his "Treatise on Magnetism," 1800.*

The Bibliotheque Nationale, of Paris, has also a MS. copy
of the Epistola which belongs probably to the latter part of
the fourteenth century.
It is interesting from the fact that

Signal System on the Pennsylvania

Railroad.
Tests have recently been conducted on the Pennsylvania Railroad near Philadelphia of a new system of electropneumaticallycontrolled signals which has been adopted for use jointly by the
Baltimore & Ohio and the Pennsylvania Railroad Companies

new Washington Terminal.
According to the new system two arms and two lamps will be
used on every high signal, as indicated in the accompanying
illustration
day indications are given by three positions of the
arm, and at night each position is indicated by allowing the
light to pass through a different colored lense.
The top arm
governs the high-speed movements and the second arm governs
at the

;

was transcribed by Libri ir his "Histoire des Sciences
Mathematiques,"* 1838, passages difficult of reading or interpretation being omitted.
it

The Vatican

Library, has four

MS.

copies of the Epistola, one

of which belongs to the thirteenth century and is thought to
be the oldest extant.
Bertelli, a priest of the Barnabite
collated these manuscripts
and after prolonged study
and research, published in 1868 a version* which Prof. Thompson does not hesitate to call the tcxtus reccptus of the Epistnlu,
together with copious notes and references of great bibliographical and historical value.
Just 310 years previous to the appearance of Bertelli's great
work, that is in 1558, the first printed edition of the Epistola*
came forth from the presses of the historic city of Augsburg
with preface by Achilles Gasser, a scholarly physician of Landau.
Only eighteen copies of this edition are known, one of
which is in the Wheeler Gift of the Library of the .American

order,

;

Institute of Electrical Engineers.

That there were scientific pirates in the sixteenth century is
shown by the pages of Taisnier's "De Natura Magnetis,"* 1562,
in which whole paragraphs are taken verbatim from the Epistola
without a word of acknowledgment. Prof. Thompson has had
the patience to compare the texts and has pointed out the
plagiarisms line for line in his "British Academy" paper.
Of partial translations, we have that which Richard Eden
made of Taisnier's work in 1854 ;* that of Cavallo, 1800,* and
Complete translations of the Episwere made by Prof. Thompson in 1002* and by Brother
Arnold, 1904.* The former was printed for private circulation
only; the latter was published by the McGraw Publisliing Comthat of Libri (French) 1838*.
tola

pany,

New

Prof.

AND PROCEED SIGNALS ON

BRIDGE.

medium-speed movements. A centrally-located plant supcompressed to 90 pounds per square inch, and electricity
500 volts. The air is transmitted through a 2.5-in. main and

the

plies air

at

the electricity by a No. 6 copper wire for operating the track
circuits, while that for the signals is taken from storage batteries located at the various signals.
in series

from the 500-voIt supply

The

batteries are charged

circuits, eight

hours at a time,

four nights per week.

York.

Thompson does

STOP, VV.MT-TIME

not

fail

to notice the meritorious effort

made by Prof. Charles S. Peirce. of Harvard, in 1892, when he
proposed to publish an edition of tlic Epistola based on the
Paris parchment manuscript of the Bibliotheque Nationale. .\
pamphlet of eighteen pages was printed at the time by Mr. De
Vinno, eleven of the pages being devoted to introductory mat-

the signals is performed by the
the electricity being used for opening the air
The home signals are so interlocked that
valves as required.
lliey go to "stop" subsequent lo ihc passage of a train and they

The

actual

compressed

work of moving

air,

cannot be operated again until the train has ixisscd from the
block circuit.

:
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Technical Graduates and Central Stations.
The following interesting contribution by Mr. Henry L.
Doherty to the discussion of Prof. Geo. D. Shepardson's article
on "Technical Graduates and Central Stations," was dictated
early in January, but has been delayed in publication owing to
lack of time on the part of the author to correct the transcript,
which is here printed as it came from the typewriter.
have read with some interest the article by Professor ShepGraduates and Central Stations,"
and regret that I cannot agree with all the views expressed.
Surely I am the last man who would belittle the work of the
I

ardson, entitled "Technical

On

engineer.

man who can

the other hand,

I

must

testify to the value of the

get additional business for the company.

Taking the ordinary

central station of to-day,

it is

possible for

man who

can develop additional business of the right sort
to reduce the total cost of current on a unit basis more than it
is possible for the engineer to do.
When I say "total cost," I

the

do not mean merely the expenses of operation, but I include all
and operative.
Contrary to Professor Shepardson's views, I do not believe
proper credit is given to the "New Business" man.
On the
other hand, I see no reason why the engineer cannot be made
a better "New Business" man than the man without a good
knowledge of central station work.
The problems which confront a central station of to-day can
be pretty well enumerated under the four following head.-i, and
I attempt to state them in the order of importance which I be-

costs, both fixed

lieve they deserve

First:

The

protection of. the investment by proper handling

of corporate matters

and

the policy of the

company towards

the

public.

Second: Development of the market.
Third: Production of work energy from heat energy.
Fourth: Electrical engineering.
Stated in a different way, there are three things

more

im-

portant than a knowledge of electrical engineering, any one of
which are a greater factor of value than electrical engineering.

Most of our problems

in electrical

engineering are

now worked

out at the factory.
I cannot agree that the power house equipment of to-day is
becoming more complicated. To my mind it is more simple and
requires less skill to operate.

The

old small machines and old

seemed to have individual characteristics of their
own, which required a personal acquaintance with each individual
apparatus

machine.

Our

present apparatus

is

better built,

is

of

more

uni-

knowledge, and being more
rational in design, is less complicated and more easily understood, both by the technician and the ordinary layman.
Wc took in no less than 20 graduate engineers last year in a
In our Denver property we
single one of our central stations.
now have over 50 graduates of technical schools. Instead of the
central station field presenting an unattractive appearance, it
presents to my mind a more attractive appearance on close
study than other fields in which the graduates might enter. It
may not, and probably docs not, present as high a salary on the
start.
While I think the general criticisms passed on young
graduatct arc often erroneous, I do think that one criticism is
almost universally applicable, namely, their lark of appreciation
of the value of a proper training after they leave college. A
good education, backed up by proper training, represents a
It cannot be unwisely
particularly desirable form of capital.
spent or mortgaged. It is the one asset a man docs not have

form behavior, requires

to put in his wife's

of bankruptcy.

It

less special

name

to insure himself against loss in case

can often be made to have an earning power

equivalent to $500,000 in cash.
In spite of this immense value

which can be acquired by
backing a good technical education up with proper training,
almost any graduate will sell his oppnrlimily for nn advance
I have seen many examples of this.
in salary of $25 per month.

One of these will bear telling.
One of the young engineers

Vol.

our employ several years ago

12.

gave particular evidence of mental capacity and industry. He
attracted the attention of others and was offered a position at
almost double the salary we were paying him.
He laid his
offer before me, and I realized that if he were dissuaded from
accepting it he would not remain satisfied in our employ. I told
him th.1t I believed the offer was an unfortunate thing for him,
but nevertheless advised him to accept it.
Two years afterwards he came in to call on me where I was located in another
State.
He commenced to ask about the boys who had been
associated with him when he was a cadet engineer. As he asked
about first one and then another, I was quite surprised to find
how rapidly these men had advanced, and it was an interesting
fact that every one of these men had passed him, both in point
of compensation and in future prospects. He was practically in
the same position as when he had left us two years before.
This was through no particular fault of his. His employers had
They had paid him all th,;y
hired him to do certain work.
thought he was worth. If they had any interest in his future, it
was to keep him in his present position. There was no natural
line of advancement to carry him on to better things, or, rather,
what was pointed out to him as a natural line proved to be a
path of such high resistance that it would have taken a very
extraordinary man to have overcome the difficulties in his way.
The young engineer should strive first for opportunity. A
I
recall one
joke occasionally contains food for thought.
old stage joke. The speaker said: "There is plenty of room at
the top of the ladder, but that don't interest me much as long
as the bottom rungs of the ladder are so badly crowded that I
cannot get a start."

The average employer is very near-sighted in his ideas of
economy and the young engineer is near-sighted in his ideas of
The employer wants to put the young engineer where
thrift.
he will earn the most money for him each day. He is not willing
to lose any of the attractiveness of the young engineer's labor
for the sake of fitting him for better things and to enable the
young engineer to fill positions of vast importance where the
profit to the employer by good labor on the part of the engineer
represents hundreds of dollars each month rather than twenty
or twenty-five dollars per month. The young engineer, on the
other hand,

is

not willing to accept a small salary for a reason-

able period of time to enable him to acquire a proper training.
These two conditions taken together handicap the progress and

the importance of the technical graduate in the world of affairs.
I think we often learn more by thinking than we do by studying, but change of scene, change of work, and encouragement
on the part of the employer, are the incentives which maintain
interest and develop a thinking man in the young engineer.
It is not my experience that the young graduate thinks he
knows it all. In fact, he is, as a rule, very modest, and often
He is more apt to be guided by prevailing bad practice
helpless.
than by analytic thought. He does not always clearly appreciate
the fact that the world of industry demands men who can do

things rather than
I

always

like

men who simply know how to do things.
have my men view their work from

to

the

standpoint of what they would do if they owned the property, or
I want them to believe
if they were the chief executive officer.
that they are the ones who are primarily responsible.
I
I

am

a

firm believer in the value of a technical education, but
lliink it robs a man of his individuality and origin-

sometimes

Wc

ality.

are casting

all

of our

men

in

practically the

same

mental mold.
Statistics are not very accurate,

from them
dresses

1

and hasty conclusions drawn
In one of my public ad-

arc apt to he erroneous.

called attention to the fact that of the

men appearing

Who

In America." the Rieat bulk
of these men had been given a hiRher education, in spile of the
in
fact that only 2 2/10 per cent, of the males over .^o years old
The figures
this country had been Riven such .in education.
in the directory of

were

"Who's

startlinR, but there

looked, and that fact

is

was one
this:

Of

tunity to get a hiRher education
in

XLIX, No.

relatives or friends

who

f.ict

which was

the boys

many

apt to be over-

who have

nn oppor-

of tlimi h.ive parents,

can push them to

itio

frniit.

March

23,

Opportunity

man.

cessful

men
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a great factor in the progress of every suc-

is

It is

my

opinion that there are

many

relatively

bottom than there are men at the top. SucMany a man has been pocketed well
down the ladder by being behind one, two or three incompetent
men who were incapable of achievement. Other men have
secured rapid advancement on account of the superiority of the
man just ahead of them in rank. As their superior has been
called to a higher position they have naturally followed him up.
Interest on the part of a chief engineer or superintendent will

better

at the

cess often breeds success.

number of graduate engineers in line
advancement The help the superintendent or chief engineer
can give him, and the fact that the superintendent or chief
engineer has a voice at court, will do much for the advancement
of the young engineer.

597

graduate have not been given a fair chance. It is also my
opinion that the practical operator and the man of affairs have
more to gain by cultivating this class than the professional

cal

educator and the technical graduate

may gain by cultivating the
man of affairs and the operator.
As tax-payers we spend vast sums for education. A great
deal of this is applied to higher education. If the men who are
so free with criticisms of our methods of education are really
qualified to speak with so much assurance, they should be willing
to devote the time that they now give to destructive criticism

often place the poorer of a

to specific

for

sometimes a temptation to me to criticize our present
educational methods, and I have often been guilty of doing so.
On the whole, however, I have tried to guide my interference
in these matters with good intentions.
I am glad to see this
matter being taken up by the Electrical World. I wish it
could be given extended consideration.
There is a society known as "The Society For The Promotion Of Engineering Education."
Professor Jackson is the
president of this society this year.
Professor Jackson was h
practical engineer before he became a professional educator, and
has always kept in close touch with practical men. Through the
medium of this society the practical operator could do much
towards shaping engineering education, and the society could
also do much in making the practical operator understand the
This society offers a common
functions of the university.
meeting ground for the exchange of ideas, and having usurped
an important field of work, it should put this work on the high
plane which it deserves.
The training of the young engineer is a work in which I take
much interest. Some of my views are perhaps rather decided.
I do not feel that I know all about this subject, but I do feel
Hardly a week passes but that I
I know something about it.
am asked for an interview on some subject or other, but I feel
like saying to most of my questioners what I once said to one of
them "I do not carry around opinions, but form them." The
formation of correct opinions require much time and thought
My every-day work demands all of my time and mental energy.
I have broken my usual rule on account of mj- interest in this
subject.
The above is simply a hurried dictation, and is in the

have almost entirely overlooked one of the greatest factors

I

the

in

young engineer's progress, and

that

is,

ability

get

to

along with other men. Harmony is the first consideration in the
operation of all organizations, and especially true in industrial
organizations.

A

much

to

happy disposition and a pleasing way will not
win good will, but it often brings dollars and
cents results or, on the other hand, an ugly disposition will do
much to destroy the esprit de corps and the effectiveness of
only do

;

production of an entire organization.

As a rule, all
man who cannot

incompetent

men

are dissatisfied men.

"deliver the goods"

The

always explaining that
some one else had a better opportunity. He wastes his energy,
that might be devoted to securing real results, in convincing
While ail
himself and others why he does not get results.
poor men are not dissatisfied men, and all dissatisfied men poor
men, yet as a rule the two classes fit pretty well, and in taking
hold of a new organization, without time to carefully weed out
the poor ones, the

is

new manager is pretty safe in
men around the place.

just cleaning

out all of the dissatisfied

He

will

be

pretty apt to get 90 per cent, of the poor men.

who complains about not having equal
he ever does reach a position of importance,
learns that it is a peculiar fact that almost every man who is a
poor workman always tells him the same tale. And many of
these men must have looked back with some sense of embarrassment regarding their own complaints.
The young

opportunities,

engineer
if

It

efforts

I

think would result in profit to

various association

in

man and

practical

work was

all.

One

of

my

nature of thinking out loud.

Recent Electrochemical Developments.

chief

to bring together the

the professional educator.

criticism.

:

The technician and the professional educator are all deserving
of more or less criticism, but chiefly on the score that they do
not establish closer and more intimate relations. These closer
relations

recommendations or to constructive

is

ELECTRIC FURNACE PROCESSES.

Neither seemed

While

in

Europe

the calcium carbide industry

is

in the

hands

to have any very particular desire for close acquaintanceship,
and my associates in association matters have generally opposed
and in some cases effectually my attempts to compel thes.-^
two classes to mix.
Through my efforts professional educators were for a time

resulting

admitted to the National Electric Light Association as active
members, and on terms commensurate with their income. At
practically my first absence from the convention this plan was

been from a small plant of Mr. H. L. Hartenstein, at ConstanThe product of this plant has been sold as carbolite.
tine, Mich.
A larger plant for the manufacture of the same product is now

On the other
I am sorry I was not there to protest.
hand, neither class showed any great interest in the conditions
I had tried to establish, and on the theory that the majority i?

in

—

—

changed.

right, I

must have been wrong.

many manufacturers, competing with each other with
low prices, the Union Carbide Company with works at

of a great

Niagara Falls and Sault
in this country.

Ste.

Marie practically enjoy a monopoly

The only competition they ever have

course of erection at Duluth, Minn.
A recent patent of Mr. Hartenstein

interesting, since

its

the production of a high-grade carbide from a cheap
material which is found in many places in the United States.

object

raw

is

met, has

is

rperator.

and occurs in the form of a pulverulent
mud. and is ordinarily found in beds
in swampy places and comprises from 20 to 50 per cent of water.
The native marl ordinarily contains from 95 to 98 per cent pure
calcium carbonate and is therefore suitable for carbide manuIt is dried and calcined, and the resulting hot oxide of
facture.
lime is mixed with coke which has been preheated by the waste

He

gnses

man

very fond of criticizing the professional
educator and the technical graduate. In the various industrial
plants with which I have been connected it would be hard for

The

practical

is

whether the practical man has profited most by assowith the technical graduate or whether the technical
graduate has profited most by the association with the practical

me

to say

ciation

I believe the practical operator has had the best of it.
has secured more efficiency from the knowledge secun-d
from the technical graduate than the technical graduate ha^
gained in efficiency from what he has learned from the practical
Men become practical if they have to do things, but
operator.

not so easily acquired from necessity.
opinion that the professional educator and the tcch^^

technical education
It is

my

is

It is

known

as "marl"

lightly coherent earth or

from the calcining furn.icc. The hot mixture is then
treated in an electric furnace for the production of carbide in
the ordinary way. It will be interesting in future to watch ^Ir.
Hartenstein's commerical work in this field.
The electrometallurgy of zinc was recently the subject of an
interesting paper of Mr. Woolscy McA. Johnson, before the

'

:
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New York

Section of the American Electrochemical Society.

While for the

we

contents of the paper the reader must be re-

March

ferred to the

Industry,

full

operator, as her signal controlling relay

follow a

the problem

is

momentary

As Mr. Johnson
With reasonably

very attractive.

cheap waterpower supplying the electric equipment, capital invested per unit of zinc produced will be small, because a continuously-working electric furnace will put through an enormou.s

is

XLIX,

damped

No.

12.

so as not to

current.

and Metallurgical

issue of Electrochemical

ANTISEPTIC DEVICE.

notice here only a few remarks on the application

of the electric furnace in the zinc industry.
points out,

Vol.

We
paper

is

top

the

noted an antiseptic device wherein a roll of
maintained in a roll-holder formed by rolling back

recently

of

the

face

plate.

Another and similar scheme

is

tonnage per cubic foot of active space. Large units can be
employed instead of the small ones in the present retort process.
The labor charge will be low, the metal recovery will be high
and the zinc produced will be pure. The chief trouble is, according to Mr. Johnson, the condensation of the zinc vapor on a large
scale to metallic zinc and not to zinc dust or blue powder. When
the proper method for maintaining the correct temperature relations on a large scale has once been discovered the problem
will, of course, be solved.
In this connection a recent patent of Mr.

Edward

R. Taylor

for a continuously-working zinc furnace should be mentioned.

Mr. Taylor is well known as manufacturer of carbon bisulphide
by means of his continuously-working electric resistance furnace
process. His electric zinc furnace, as described in the patent, is
in many respects similar to his carbon-bisulphide furnace and
is

certainly well designed to give a high thermal efficiency.

iiiiliiHlm

How

above-mentioned difficulty of getting metallic zinc has
been solved, must be found out by practical experience.
far the

New

Telephone

MACGILL MOUTHPIECE GUARD.
patented by R. R. Macgill, of Baltimore. He has a face plate
with clamp guide and aperture, but the roll-holder is formed

by bending forward curl at the top of the plate, the receptacle
thus formed being pushed back so that the paper shield is de-

Patents.

livered in front of the plate instead of behind

NEW TRANSMITTER.

is
,

Practically all granular button transmitters have been

tofore

K

M. Turner and N. W. Johnson, of

patented a transmitter

New

Electrolytic Lightning Arrester.
7o

surface depressions.

The

patent for this transmitter

assigned to the

is

General Acoustic Company.

busy

This indicator
comprises a vane operated by an electromagnet, one indicator
being placed at each station.
The coil is wound to many
thousand ohms resistance, so that even though one be bridged
across the line at each station, not enough current will pass to
operate the line relay at the central.
At this time all vanes
show clear. The removal of any receiver so shunts out the coils
to

Kitsee, of

I.

of the indicator that

all

W. Dunbar has invented and patcnicd a trunk-circuit of
one-way type This circuit is designed outgoing at a common battery switchlK)ard of the two-wire type and incoming
F.

ma(fiiclo swilchbonrd.

ment of

The novelty

in

lies

the

arrange-

bmy

test with a low-resistance relay, and low-voltage
and improvement in the control of the signals. The
assigned to the Kellogg Company,

test b.ittcry

patent

is

P. Jackson on "Recent InvestigaLightning Protective Apparatus," in which a preliminary notice of an "Electrolytic Lightning Arrester" is given.

of

In the paper this electrolytic arrester
vention.

he "lyMem

is

for u!ic

ter

tires,

by

vibrating

where one subscriber lays down his
his

hook,

he

claimed as a

new

in-

year 1901, its recent rediscovery in America
have thought that an accottnt of some experiments carried out by the present writer in looi would be of
this

country

interests me,

interest to

The

in the

and

I

your readers.

invention

in

question

was embodied

in

Mr.

Fcrranti's English patent No. 25,426 of 1901, claims

S.
i,

2,

de

Z.
5

and

"(i) In the control of electric circuits, the cinnbination of
having the property of building up resistance
under a certain critical voltage, and breaking down in resistelectric resistances

ance above that voltage, with switches, substantially In the manner and for the purpose described.
"(2) In the control of electric circuits, as clainuil in claim
I, resistance consisting of cells having aluminuni or chromium
electrodes in combination with a suitable electrolyte.

scribed in f"Iaim

A through signal by means of which one subscriber may call
back a distant one through, but without the assistance of the
exchange, is patented by W. R. Whitchousc, of nclhlclicm, Pa.
ceiver and leaves the correspondent waiting.

is

As, however, the identical apparatus was invented in

"(5) In electric
TIIROUCil SIGNAL.

'I

the Proceedings of

Institute of Electrical Engineers there appears an

6 of which read as follows

CIRCUIT.

the

a

American

Philadelphia.

release their vanes.

TRUNK

at

In the

interesting paper by Mr. R.

indicator for party lines forms the subject of a

line

patent granted

the

World:
December (1906) issue of

tlw Editors of Electrical

Sirs:

'tions

BUSY LINE INDICATOR.

A

device

Letter to the Editors.

York, have

This sort of
In their transmitter the carbon diaphragm

very mobile.

grandulcs.

The

with granules approximating

filled

opposed to the vertical face of a carbon block with several
These are two-thirds filled with the round

is

it.

the figure in section.

here-

spheres in shape, these being of small diameter.
filling is

in

with angular granules with sharp, clean corners.

filled

Messrs.

now

shown

Now,

operates

a

if

re-

the lat-

quick-acting

magnet which through a bellows pump closes a howler circuit
toward the distant line. This calls bark the subscriber through
ii'<
noise from the receiver. The flashing docs not call in the

circuits, the
i,

combination of

rcsist.iiiccs as

de-

with an air-gap to form a Lightning Ar-

rester or static potential discharKc, substantially as described.

In

"(6) In electric circuits, the use of resistances as described
Claim i, as safely resistances directly connected across the

mains or from one main In earth, substantially as described."
In Ihc body of the patent the invention is described as follows:

"My

invention

is

also applicable in connection with lightning

In this case
liKliting or power circuits.
couple a suitable number of cells in series with the air-gap of

arreMrrs fnr protect iiiR
I

;

:

March
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23,

the lightning arrester, a sufficient

sum

that the

of their

number being employed

so

be above the potential of the circuit to be protected.
Should an arc then be established, the cells would permit current to flow due to the high
potential and frequency of the lightning or static discharge

when

critical voltages will

has discharged the cells would choke back the
current, and secure the interruption of the arc at the air-gap.
"Again, I may employ cells of this character as a safety rebut

this

sistance against

two mains, or from one main

a material rise of pressure will break

down

to earth, so that

the resistance of the

which will then allow current to flow but when the
abnormal rise of pressure had disappeared, the current through
cells,

;

the coils, will automatically

"In
static

much

all

when

cases

to a small value as before.

fall

alternating currents are used, the electro-

capacity of the cells plays a part in their action, inasas a certain part of the current flowing through

As, however, more

current.

cells

is

capacity

are introduced, this current

diminishes as the effective capacity of the cells decreases, and
the number connected in series increases."

as

The above-mentioned English
lapse.

It

which the

:

would appear

that in

electrical industry

is

patent

has been

allowed

to

England the conditions under
working are hardly advantage-
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cathode and anode respectively. Such a resistance was found
to be an excellent arrangement for placing in series with a
spark-gap for the protection of conductors against lightning
discharge.
This follows from the property of the aluminum
cell to resist the

passage of electricity up to a certain point, and

down

then to break

suddenly.
For alternating currents, .also,
the cells act as a condenser of very large capacity.
Placed in

series with a spark-gap, the latter

working voltage

the

On

line.

so as to

a rise of potential,

circuit,

the

sistance

directly the pressure

electrolytic

can be set extremely near

form a very safe protection of the
the gap arcs across and relieves the

resistance

instantly building up rehas fallen to the normal value,
and effectively prevents a large rush of current from the gener-

and also the existence of any electric surging which so
often results from free arcing in air on high-tension circuits.

ators,

A number of experiments under practical conditions were
made, by kind permission of the chief engineer and resident enWandsworth Station of the County of London &
Brush Provincial Electric Lighting Company. This is a twophase system running at 6600 volts, and the lightning arrester
was connected between the bus-bars and earth, the former being fed by a number of generators totalling several thousands

gineer at the

ous to the development of such inventions. Firstly, of course,
there is but a small demand here for high-voltage lightning

of horse-power.
lytic resistance

the horn type,

and therefore such work could not look for an immediate return. Secondly, such developmeqt work is very costly, and it was really financial considerations which unfortunately caused the whole thing to be dropped.
However, the

lower than

set in practice, to facilitate the sparking

protection,

across the horns.

l-lo>-n

I

^

and

with the electro-

this

was

set slightly

1

8

in.

satisfactory.

and noiselessly extinguished..
high.

expected

it

The
would.

number of

The horns were about
way it was

resistance acted exactly in the

rent, the surfaces of

able

action of the arrester tried

At

the instant of the passage of the cureach dish were covered with an innumer-

tiny sparks, indicating the points

where the non-

conducting film broke down.

.

Another

series

of tests

was made

at the

Hull Corporation

Electric Lighting Station by permission of the chief engineer.

The

D.'<:

^9.

X
^
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ELECTROLYTIC LIGHTNING ARRESTER.

experiments made

were sufficient to show the great
possibilities of the idea, and, judging from Mr. Jackson's paper,
I think we had in 1901 proceeded as far as he has now got in
his work.
It is to be hoped that Mr. Jackson will be more
fortunate than we were, and that he will succeed in the comat the time

mercial application of the device.

The experiments
ditions

for the

1901 had for
and physical con-

carried out by the writer in

their object the determination of the chemical

best

operation

of the

device

;

the mechanical

considerations necessary for a commercial apparatus were also

number of experiments made under
working conditions, of which the following short description
must suffice. A pile of electrolytic cells was constructed as
represented in the accompanying figures
Each unit consisted of a shallow aluminum dish, and they
were placed one on top of the other, and separated from each
e.xperimcntally studied, and a

other by about
in

The
The

in series

was enarc formed at the horns was quite
small, and after running about two-thirds of the way up, was

tirely

quietly

:^^^

it

The spark-gap used

was of
would be

%

in.

by pieces of insulating material, as shown
The dishes were filled with the neces-

the left-hand figure.

sary .solution, bichromate of potash being one of the solutions

By pouring

solution into the top dish slowly, all the
turn by the solution running from one to
the other. It will be seen that the dishes form a kind of battery
of cells, the upper and lower surfaces of each dish acting as
used.

dishes were

filled

tlie

in

object of these experiments was slightly different from the
above-mentioned ones.
The system is 2000 volt continuous
current. It was found practically impossible to switch off large
currents from the generators. If one did so, a rise of potential
occurred, and the commutators flashed over.
The electroKtic
resistance was found to be peculiarly suitable for preventing
this.
As the system was continuous current, it was possible to
connect the electroMic resistance directly across the bus-bars
without any intervening spark gap. This is possible by reason
of the fact that there is no capacity current flowing through
the device on direct current.
The following was one of the
experiments tried

A

spark gap, consisting of a pair of horns was connected diacross the bus-bars, having only in circuit with it a
long, thin fuse wire.
On switching off any appreciable currectly

an inductive rise of potential occurred, which was evidenced by the thin fuse in series with the gap blowing. The
electrolytic resistance was now also connected directly across
the bars and the experiments repeated.
Even when rupturing
considerably larger currents, no discharge across
the gap
occurred, and the fuse never blew, proving conclusively that the
electrolytic resistance, or condenser, effectually prevented any
inductive rise of pressure. It should be mentioned that, in order
to accentuate the effect, an oil-break switch was used for rupturing the current, and it may be added that the results obtained
by breaking such a high-voltage direct-current on an oil-break
switch were very instructive, if somewhat damaging to one's
clothes. These experiments at Hull were made at the time when
the supply of a number of switchboards to the Hull Corporation
rent,

was being considered by the Ferranti Company. It was felt,
however, that the electrolytic device was hardly ripe enough to
put forward, as the corporation was in a hurry for the board.<.
As a consequence, another arrangement of gear was got out and
and
supplied, which has been described mi the technical press
as the high-tension continuous-current system of working has
not been adopted anywhere else in this country since the date
;

—

—

—

A
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of the experiments, this matter has likewise been allowed to drop.
In conclusion, I would like to add that about the same time
I carried out a number of experiments on the use of these electrolytic films in wireless telegraphy.
The idea I had was the use of the film as a

as the above-mentioned tests were made,

detector,

down under

breaking

it

the influence of the etheric

Dynamos, Motors and Transformers.
Iron Losses in Non-Synchronous Machinery.
installment of a paper in the

discusses

the

first

—Wall. — The

part of which the author

machines,

occurring in non-synchronous

losses

with special reference to the pulsation of the flux in the teeth.

Experiments are described by which the losses due to the various causes have been found and separated by the "runningdown" method. The results obtained from the experiments
with a 7-hp motor are given. In the second part an investigation will be given of the magnitude of the pulsations of the flux
in the teeth, and results of measurements obtained by means of
Calculations will then be given deducing the
search coils.
losses from these measurements, and comparisons will be made
with the results obtained in the first part. Land. Elec, IMarch t.
Single-Phase Motors. Thomaelen. A mathematical article
giving a simple method for determining by means of circular
diagrams the slip, the torque and the losses in single-phase
motors. E!ek. Zeit., February 28.
Polyphase and Single-Phase Windings. Goerges. A translation in abstract of his recent German paper on a method of
calculating the e. m. f. of polyphase and single-phase windings.
Lond. Elec, March I.
Converting Alternating into- Direct Current. Weiss.
paper read before the Cologne Electrical Society on the relative
advantages of synchronous and induction motor, generators and

—

—

—

—

—

—

rotary converters, with reference to

some

—

details of design with

Elek. Zeit., February 21.

various polyphase systems.

Lamps and

Lighting.

restricted,

are

for

of the

Their specific
for many cases.
between o.Oo watt per (hefner) cp,

suitable

still

power consumption

vai'ies

low-current lamps and 0.46 for high-current lamps,

volts being

measured

when

a solution of oxalic acid

at the arc terminals.

The

life

to 20 hours, according to the length of the carbons.

is

the

from 8

These experiments were likewise abandoned, but

tically applied

by De Forest, and

The

quiet

regulating

(For a comparison with the
specific consumption of power.
conditions in this country, it is (o be considered that wages
and, therefore, the cost of attendance of open arc lamps are

much lower

in

Germany.)

More

recently

Germany

hm

fol-

lowed the lead of EnRland and omits the outer n'obc and is
aUo satiified with a life of 150 hours. This is thouKht to be
advantageous, because the lamps give somewhat more light and

I believe,

HOLLINWOOD, L.\NC.\SHIRE, EnG.

in-

others.

ChARLES

C. G.^-RKARD.

LITERATURE.

because the globes are generally so dirty after 150 hours' use
The enclosed arcs are either used
single on iio-volt lines or two in series on 220-volt lines with a
voltage of 70 or 80 at the terminals of the arc. The specific
that they ought to be cleaned.

power consumption varies between 0.9 and 1.5 watt per lower
hemispheric cp, the volts being measured at the arc terminals
and a single clear globe being used in the test. "'Verj' suitable"
are said to be the latest modification of enclosed arc lamps, the

The 2-ampere

so-called "small lamps."

market under the name

lamps, brought on the

"perko-," "mignon-,"
"baby-" lamp, did not fulfill the hopes which had been placed
in the same partly on account of the small candlepower and
partly on account of the somewhat unsteady light; moreover,
of

"liliput-,"

high-candlepower metallic-filament lamps and the Nernst
lamps are serious competitors of this type of arc lamp. For this
reason manufacturers started to built these lamps in somewhat
larger sizes, from 3 to 5 amperes. These lamps are now on the
market under the name of "economy lamps" ("Sparlampen"),
helia or cohinoor-lanips the life of the pencils is from 20 to 30
or more hour.s. These lamps have a graceful shape and attract
the eye from a distance by their small, white, well-illuminateJ
globe.
They are in extended use for illuminating stores and
show-windows. The enclosed arc lamp as such is made in sizes
from 150 to about 1,200 hefner, lower hemispherical cp. To
produce greater light intensities, the carbons are impregnated
with certain salts. These lamps are made in two types.
In
the first type, the "flame-arc lamp" (FlammeivBogcnlampe)
the carbons are placed one above the other; they are specially
the

—

;

two such lamps are used

The

voltage at the arc

is

40,

so that

on iio-volt lines. In the
second type, the "intensive flame arc lamp" (Intensiv-Flammenbogenlampe), the pencils are placed side by side. The voltage
at the arc is from 45 to 47 and these lamps are at present the
most economical producers of light. Their specific power consumption varies between 0.23 and 0.28 watt per hemispheric
in

series

hefner cp with pencils for yellow

light.

Pencils are

made

yellow, white and red light, but the pencils for yellow light

for
still

two other forms
somewhat improved during the last years.

give the strongest light intensity, although the

The Heck lamp

perfect

it

to notice that such a responder has been lately prac-

They have been found specially suitable in districts covering
large areai and also near the sea coast, since the brine-containing humid air cannot easily enter the well-enclosed regulating
mechanism. The disadvantage of the cnclo.scd arc is its high

the

CO3 formed on
was

me

of carbons have been

light,

12.

electrolysed,

tried.

mechanism, the complete
ribscnce of obnoxious vapors render this type of lamp still very
Miitablc for lighting halls and large interiors and for street
lighting. While formerly two 40-volt or 4S-volt lamps were used
in scries with a rcsislanci on a lio-volt network, the waste of
power in the scries resistance is now avoided by connecting
ihrrc 3S-volt or 37-volt lamps across a iio-volt line, or six
lamps across a 220-volt line without any scries resistance and
Enclosed arc lamps with 1
without any starting resistance.
long life of the carbons were first used in Germany with a
double globe, the inner globe immediately surrounding the arc.
white

is

XLIX, No.

terests

suitable for street lighting.

—

Arc Lamp Industry. An editorial
review of the types of arc lamps now in use in Germany. The
old arc lamp with two carbons, one above the other, the carbons
being pure and non-impregnated and the air supply being not
The Present Status

Besides aluminum, the gaseous film of

the anode

OF CURRENT ELECTRICAL

DIGEST

first

waves.

Vol.

Such lamps are
disadvantage

and the

life

built in sizes

is

from lOOO

to 5000 hefner cp.

Their

must be made small
therefore only from 6 to 20 hours.

that their carbon diameter

of the carbons

Since considerable smoke

is
is

developed by these lamps, they arc

not used in general for interior lighting.

The

intensive flame

employed for lighting show-windows
from the outside and for lighting squares and parks. Since the
regulating mechanism is attacked by the vapors emitted from
the imprcKuatcd pencils, attempts have recently been made to
build intensive Ihime arc lamp.-> without regulating mechanism.

arc lamps arc

specially

(l-j.i:c. WoRi.i), June 2, 1906, p. ii.sS) belongs
and is suitable for such plants in which the light
need not be extremely steady. Carbone uses the same side-bysidc arrangement of the pencils as in the intensive flame arc
lamp.'!, but employs pure, non-impregnated carbon pencils and
raises the voltage of the arc from 4.S to 75 or 80 (concerning
his magnetic control of the arc see Elec. WoKi.n, September 22,
This lamp has a higher specific power
1906, pp. 551 and .'573).
consumption than lamps with impregnated carbon pencil.s, hut
gives pure white light and does not emit any vapors or gases.
The above figures
It is therefore suitable for interior lighting.

to this type

—

—
Masch

23,
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power consumption

for specific

relate to

direct current.

All

what

but the power factor

costly,

these types of arc lamps are also built for alternating current,

cascade system.

but consume in this case

first

more

power with the only
exception of the intensive flame arc lamps which have approximately the same specific power consumption with direct and
with alternating current. For interior lighting different forms
of indirect illumination may be employed.
For perfectly indirect illumination, the light is sent upwards from the lamp and
is reflected from the ceiling into the room.
This method, which
yields no shadows, but

is

electrical

expensive,

two, the

motor with

6oi

is

better

In the third system, which

flywheel

than that of the
is

better than the

storage set consists of a synchronous
the rotor of this machine

a revolving field;

rather peculiar design, being almost exactly similar to a

motor (see

Fig. i).

— DI.^GRAM

OF CONNECTIONS.

rotor of an induction

This motor

is

is

of

wound
started

useful for draughting

is

rooms and workshops doing accurate work. With half-indirect
illumination the light is sent partly from the lamps directly into
the room and partly upwards to the ceiling from where it is reflected.
For indirect illumination ordinary open, pure-carbon

With

arc lamps are used.
often

made

direct current the lower carbon is

the positive one, to send the chief part of the lignt

directly upwards, but the light

is

not quite as steady in this

For

case as with the ordinary arrangement.
tion the enclosed arc

lamp

where the materials are

is

indirect illumina-

also used, especially in factories
O.C.Mainsfor
Excrtina

easily ignitable, as in textile mills, etc,

Elec. Zeit, February 21.

Neiv Incandescent Lamps.

—^Libesny. — Some notes on the new

FIG.

I.

radiation to the theory of electric lamps.

up exactly as an induction motor, that is, with a resistance in
each leg of the rotor, this resistance being gradually cut out as

is

the

metallic-polamera lamps and on the application of the theory of

A statement of Blau
mentioned to the effect that if two surfaces give the same
hght with the same expenditure of power, the smaller surface
The following list shows
will be the hotter and the "blacker."
the surface which is required to emit i hefner cp with the ordinary type of lamp Carbon filament, taking 3.5 watts per candlepower, has about 5.8 sq. mm of surface per candle-power. Carbon filament taking 1.5 watts per candle-power has about 1.2
:

mm

of surface per candle-power. Osmium filament taking
of surface per
watts per candle-power has about 3.2 sq.
candle-power. Osmin lamp taking 1.5 watts per candle-power
sq.

mm

1.5

mm

of surface per candle-power.
has between 3 and 4 sq.
Osmin lamp taking r watt per candle-power has between 2 and
3 sq.

mm

Tantalum lamp taking

of surface per candle-power.

2 watts per cantile-power has 2.8 sq.

flywheel attains

its

maximum

speed.

If

use

is

made

of

machine and the periodicity is 50, the flywheel will
1000 revolutions per minute when the stator is station-

a six-pole

run at
ary.

As soon

as the speed

is

near synchronism, continuous

from another source (such as the exciter on
the main generator), is applied between one leg of the rotor
windings and the common junction thereof, the rotor being, of
course, star connected. The motor at once pulls into synchronism.
The two unused legs of the rotor winding are then short
circuited and form amortisseur windings. The stator is carried
on ballbearings from the nose of two pedestal bearings attached
to the bedplate and is geared to a small three-phase, or continuous current motor, by spur, or skew gearing (Fig. 2). This small

current, supplied

'

mm

of surface per candlepower. From this it would appear than an osmium lamp taking
1. 5 watts per candle-power is at a lower temperature than a
carbon filament running at the same specific consumption. Lombardi has arrived at a still more surprising result, working with
He found that the temperature
a method suggested by Weber.
of an osmium lamp taking 1.5 watts per candle-power is 135°
C lower than that of a 3.5 watt carbon filament. This, however, does not agree with the results deducible from the figures
given above by the aid of Blau's law. Land. Elec, March i.

Power.
IVinding.

Electric

— Wood. — A

chester section of the (British)
neers.

The author

paper

read before the

Man-

Institution of Electrical Engi-

discusses several

new

flywheel storage sys-

connection with electric winding in mines.
The object of the flywheel is, of course, to take up the very large
The first system is called the cascade flyvariations of load.
wheel storage system it consists of two three-phase machines

tems

for

use

in

;

coupled together in cascade and attached to a flywheel, the
main winding motor being three-phase. If a four-pole and a
two-pole machine are in cascade then if the second machine is
in circuit, the speed of the set will correspond to that
of

a

six-pole

machine,

and

if

the

second

machine

is

correspond to a four-pole maThe disadvantage of the system is the poor power
chine.
factor, since the main generator must supply the magnetizing
current for the flywheel set under all conditions. The second
system described consists of two induction motors, say, a 4-pole
and 6-pole, coupled together with a flywheel between. These
two machines are not in cascade, but a throw-over switch is

cut

out

the

speed

will

arranged so as to connect either one machine or the other to
To store energy in the flywheel, the throw-over
switch is put on to the 4-pole machine, and to take energy from
the flywheel, the throw-over switch is put on to the 6-pole
machine. The disadvantage of this system is that it is somethe mains.

FIG. 2.

auxiliary motor

200

r.

p.

m.

in

is

—^REVOLVING STATOR FLYWHEEL

SET.

preferably reversible so that it will run at
giving a variation of speed

either direction,

from 800 to 1200. This auxiliary motor is very often stopped
and its capacity needs therefore to be only about 1/5 of that of
The main winding motor is threethe main flywheel motor.
phase and takes its current at full pressure from the mains, tn«
starting being effected through resistance in the rotor, preferAfter the flywheel has been speeded
ably of the liquid type.
up to its maximum (that is, by revolving the stator at 200
revolutions per minute in the same direction as the flywheeP'

main motor is started up, the speed of the flywheel being
reduced by gradually stopping, and afterwards reversing the
motor controlling the speed of the stator. During this period
the flywheel will be giving back energy to the supply mains.

the

: :
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Better control of this system can be obtained by using a small

continuous-current motor

revolving

the

this

stator,

machine

being supplied with current from a small continuous-current
generator direct connected to the flywheel storage system, these

two machines being controlled by the Ward-Leonard system,
with the excitation effected from the exciter on the main generator.
In order to control the main winding motor, it is necessary first to have a lever arranged to open a valve, and admit
water to the resistance tank connected to its rotor at the same
time, this lever must control -a Ward-Leonard shunt rheostat
which controls the speed of the stator case. One of the ad;

vantages of the system is that it is possible to use a flywheel
of light weight running at a high speed, since the full power
required for the motor does not pass through the flywheel set,
which simply acts as a buffer dealing only with such proportion
of the power above that previously determined to be taken

from the generator or source of supply, the normal power going
direct to the main motor without being transformed in any
way.
The author finally describes two continuous current
systems which are called the "booster flywheel storage" system
and the "compound flywheel storage" system. Lend. Elec.
Ehg'ing, February 21.

—

Fuel Economics.

—Goodrich. — An

of

abstract

a

paper

read

In
Association of Engineers-in-Charge.
dealing with mechanical stokers, the author shows a decided
preference for the coking stoker, especially from the point of
(British)

before the

and there

XLIX, No.

Vol.

12.

now an annual

deficit of from $70,000 to $75,000.
engaged in electric wiring with bad results.
In an extensive report by Kennedy the capital charge is
given as 4.4 cents per kw, but according to more recent figures
is

The municipality

also

an editorial note

in

more nearly

it is

Kennedy thinks
on the taxes for the next

5.3, cents.

that the supply system will be a burden

10 years. The immediate effect of the station being taken over
by the municipality ir, 1903 is shown in the following figures
The net profit in 1902 was $17,315, the profit in 1903 $1,395,
and the deficit in 1904 $16,345. Lond. Elec, February 22. The
report of Kennedy is given almost in full in Lond. Elec Eng'ing,
February 21.

—

Central Station Economics.
the

Birmingham

The author

Engineers.

trical

The

tions.

— Taylor. —A
(British)

section of the

gives the following defini-

first

"plant load factor"

is

paper read before
Institution of Elec-

the ratio of the average load

on the generators, taken over the year,

to the aggregate rated

The

power (not over-loaded; but including spares).
load factor"

is

feeders, taken over the year, to the

The "consumers'

the station.

"station

the ratio of the average load on the station

maximum

observed load on

the ratio of the
average load (taken in brake horse-power-hours where motors

load factor"

is

are concerned) given out, or absorbed, by consumer's apparatus
to the
out.

maximum

The

posiible capable of being absorbed or given

"internal density factor,"

load, represents, at

any

instant, the

when applied to a motor
number of times which the

view of smokelessness, but it is necessary that the firemen
should not be continually slicing and breaking the fires. A lot
of the trouble in connection with mechanical stokers may be
obviated by proper supervision, instead of waiting until thev
break down. He considers that they can be kept in good repair
The author is
for 5 per cent per annum on the capital cost.
strongly in favor of COi recorders, and states that he knows of
cases where they have been abandoned because, by laying bare
defects, alterations involving expense had been foreshadowed.

sum

Sir A. Kennedy, who presided, in opening the discussion, drew
attention to the fact that comparative figures showing the value
of apparatus for reducing the coal bill are often unreliable and

account of running costs is
sidered to be the case, varying from 0.60 cents per kw-hour in
medium sized stations to 0.40 cents in the largest ones. For an

misleading;

it is

necessary to examine the original figures closely

of

all

the

maximum

loads on consumers' premises exceed*

The "unrealized diversity
amount by which the observed diversity factor
short of what it should be in order to satisfy the equation

that observed at the central station.

factor"
falls

is

the

=

station load
consumers' load factor X average diversity factor
factor.
The author then describes a method of separating
running charges from standby charges and shows how to ap-

Some
The total charge debitable on
much lower than is generally con-

portion the total charge to lighting, power and traction.
of his results are as follows

"ideal" load, this includes

all

:

items of expense, right up to con-

the original test gives a bad result, the cause of the
bad result should be ascertained, as it might be improved withHe also drew attention
out installing unnecessary apparatus.

sumers' terminals, provided the mains already exist. The coal
charge is by far the heaviest item of the running expenses. The
"running" part of the coal charge is easily estimated for any one

engine test results stated in pounds of coal per hp-hour.
These tests include the losses in both the engine and the boilers,
and such figures should not be taken in comparing tests on

town as against any

because,

if

to

engines.

—Lond.

Elec, March

Installations,

The EUccI

of Ihc

New

i.

Systems and Appliances.
Metallic- l-\lamciU l.umi's un the Su/<-

ply Voltage of Central Stations.— Wiv.KVt>m.— Ihc new highlyefficient metallic-filament lamps are at present suitable for not
more than 120 volts. The question is whether their appearance
on the market will have any effect on the choice of the voltage
(Especially in England, and to
of supply in central stations.
some extent in Germany, loo, the tendency has been very strong
in recent years to raising the voltage from, say, no volts to 220
volts, in order to increase the area over which energy can be
distributed
Electricity

members

from a

Works

station.)

has

made an

The

Association

inquiry a* to

of

(German)

how many

prefer the higher or the lower voltage.

of

its

By far the
recommended

is in favor of the lower voltage and it is
whenever possible, the supply voltage should not be chosen
at more than 120 volts for new plants.— /;/<rA-. Zcit., I'Vbruary 21.
Municit'al Owncr.thip in Great BrifaiM.- Some notes on the
It had formerly
experience of the municipality of Woolwich.
an electric lighting italion owned by a company, which was not

majority
that,

a large concern, the capital consisting of only $r2S,ooo in shares
and $50,000 in debrnturcs. It was earning a dividend of 5 per
cent.

In

1901

the

Borough Coimcil decided

to purchase

the

and to enlarge the system. A new generating station
was erected at Plumstead witi alternating-current distribution,
to run with the older system of direct current at Woolwich.
The result was that the capital expenditure became excessive

station

other,

and

for

a

given class of coal

sensibly constant over a large variety of stations.

is

The author

then shows that a large internal diversity factor on a motor load
is a much overrated asset and may be a positive disadvantage.
Anything tending to improve the combined diversity factor of

The
the three classes of load is to be strenuously encouraged.
author finally discusses the possibilities of using storage batStorage on consumer's premises,
teries on consumer's premises.
if it can be i)rovcd to be practicable, is the only known means
of providing a load which could be made at all times to accommodaite iteelf to the

amount of spare capacity

available

from

the other two classes of load, thus realizing the highest average
"combined diversity factor" possible. At first the difliculties

of capital cost of cells and maintenance, as well as the supply
voltage and the number of cells consequently necessary on each

consumer's premises, may seem insuperable; but, on the otlier
hand, there are the advantages of having a reserve supply on the
premises, and ri'ceiit .iccidouts in Loudon and elsewhere are
The
believed to show that these advantages arc very real.
standing and interest charges saved to the station and mains
are of the order of 1.5 to 2.5 cents per unit, while the charges
incurred on account of the cells arc not above I cent, and in
most cases this would provide for a complete renewal of the
plates every five years,

— Lond.

Elec, I'cbruary

22.

/,(?«doH.— I'eakson.— In a continu.ilmM of his illnslr.itcil serial
on London electricity supply stations tlic author deals witli the
Stepney Borough Council system. The area of supply includes
the most poverty-stricken district of \j3nA0n
the Jewish quarter, but it also contain* large

ing trades

people

and large

factories.

The

and practically all
numbers of thrivstation

has been

—

—
Marcu

—

—

—

—
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plant capacity

small hole, could be increased about five-fold by the passage
through it of the electric discharge from an induction-coil, the

be reckoned as spare.
is rated at

primary of which was fed with alternating current The pointed
brass electrodes were placed in the invisible mantle of vapor

1600 hp and drives two dynamos of 500 kw each in tandem.
These sets run at 1500 revs, per minute, and the dynamo* have
sn e. m. f. of from 250 to 350 volts. A curious feature of these
machines is that they are provided with three slip-rings, as weU

surrounding the flame out of contact with the luminous part,
one being placed near the base and the other near the top or
middle of the flame on the opposite side. Simultaneous measurements were made of current, candle power and voltage. The
author found a linear increase of candle power with current up

continually extended since

portion of the load

is

it

was

for motors.

started and a very large pro-

The generating

about 3720 kw, of which 1000 kw
This includes two turbo-generators.
is

may

Each turbine

as commutators, so that they may be used for generating threephase 50-period currents if desired. They are guaranteed to run
sparklessly with two-thirds continuous current and one-third
alternating current, or with two-thirds alternating current and
one-third continuous current, and are provided with compensat-

ing windings. Another feature of interest

is

that the turbines arc

run non-condensing by omitting rings of
blades at both the high-pressure and the low-pressure ends but
by the insertion of these rings the turbines can be made suitIt is, of course, anything but
able for running condensing.
usual to run turbines non-condensing, and it was only done in
this case because there is no condensing plant on the existing
site.
It was intended, therefore, that these machines should
be installed only temporarily, and should ultimately be removed
to the proposed new station on the river bank, there to run
arranged

at present

to

;

Every effort is being made to secure a large motor
The maximum demand system of charging is in use and

condensing.
load.

For lighting purposes 16 cents
30 hours' use of the maximum demand during each of the six months ending March, inclusive, and for the first 20 hours' use during each of the six
months ending September, inclusive 2 cents per kw-hour is
charged for all further consumption in each month. For motors
has proven entirely successful.
per kw-hour is charged for the

first

;

at 480 volts,
fiat

and for

all

purposes other than lighting there is a
Small motor service supplied

however, charged at lighting

rates.

There

is

These rates are
of $3.33 per quarter.
for consumers the semi annual bill ot which does not reach $300.

also a

minimum charge

For large consumers cheaper rates are provided. The average
kw-hour for lighting only is less than 5.5 cents.
In all probability this constitutes a record for London and the

price paid per

South of England.

— Lond.

Elec, March

Central Station Management.

— An

i.

editorial discussion of the

needs of the moment in British central station management.
Unless constant extensions are in progress, there is no longer
a pressing need for a highly skilled engineer at the head of
With a properly trained staff the operating side of the
affairs.
station, as distinguished from the selling, would be in the right
hands. The chief engineer should divide his time about equally

between technical, legal, commercial and committee matters. If
he is an engineer he will favor the mechanical and electrical
branches of the system to the detriment of the other branches.
The writer recommends the appointment of a commercial engineer, whose duties shall consist solely in getting new business.
His responsibilities would commence at the consumer's meter,
and, in addition to possessing abilities as a salesman, he would
require actual knowledge and experience of illuminating engineer,

March

electric

power and

heating

installations.

— Lond.

Elec,

i.

Austra!asian Station.— An illustrated article on the municipal
electricity works of Christchurch in New Zealand which are
operated in combination with a refuse destructor with good
financial

results.

The

station

contains

150-kw direct current machines and

a

two loo-kw and one
large

storage battery

with a capacity of 1200 amperehours.— Lond. Elec,

Water Rheostat.

— Bernard. — An

March

first

increaseo

For example, the phenomenon may

applications are suggested.

be applied in cases in which it is desired to produce rapid variations in the intensity of a light by means of small currents,

such as microphone currents

which may serve
put

the secondary of an induction coil,

;

same time as a steadying resistance, is
with the flame and the variations or interruptions

in series

at the

Phys. Rev., February.

in a circuit containing the primary.

made

—

—

Atmosphere over the Ocean. Eve. .Aji
experimental investigation in which the author found that the
emanation from the radium in sea-water, and the penetrating
radiation from the active matter contained in it, are insufficient
lonisation

of

the

to account for the ionization

tion arising

wind,

is

observed over the ocean.

from radium on

the only

land,

known cause which

and carried
will

tion effects observed over the ocean.
is

larger than

possible

to

Emana-

sea by the

account for the ionizaionization observed

The

would be anticipated from such

that the

a cause, but

rate of recombination of ions over

may

be less than over the land.
Ionization of Air in Vessels.

it is

the sea

Phil. Mag., February.

— Wood and Campbell. —The ioni-

zation of air and other gases in a closed vessel undergoes a
permanent increase for a considerable time after the ga.: contained in it has been enclosed, but this increase depends on th'j
nature of the vessel, being comparatively large for lead and tin
Superimposed on this
vessels and negligible for zinc vessels.
variation of the ionization is a periodic variation liaving two
maxima and two minima each twenty-four hours. In their
main features the curves representing this periodic change are

the same as the curves representing the variations of atmospheric potential, and the author hopes in a later paper to establish

connection

a

between

the

two

variations.

February.

Radiation Incident on a Moving Surface.

Phil.

—Davis. —A

Mag.,
paper

referring to Bartoli's investigation which proceeded from his
He performed
thermo-dynamic proof of radiation pressure.

observe the expected radiation
that it does not
it. concluded
It occurred to him that perhaps his failure was due to the
exist.
conversion of the incident power into currents in the conductHe made some experiments which appeared to
ing surface.

some experiments seeking

to

pressure, but failing to detect

effect, but the present author in again studying
problem experimentally obtained negative results. He concludes that the existence of the effect described by Bartoli is not
established and must remain in doubt until again observed by

show such an

this

other experimenters.— P/o'-f. Rev.. February.
St>ark Potentials in Liquid Dielcctrics.—SsAV/.—A note summing up the differences in the arrangement of the experiments

and

the results obtained by himself and by Earhart.

in

Phil.

Mag.. February.

i.

illustrated description of

difference of potential

with increase of currdnt, as m the case of an ordinary resistance, and then decreased as in the case of an arc. Observation
of the flame by means of a rotating mirror showed that it
shortens and brightens each time the discharge passes. Several

rate of 2 cents per kw-hour.

at 240 volts are,

The

to a limiting value.

an

Induction

Electrochemistry and Batteries.
Roechling. An illustrated description

Furnace.

—

—

arrangement of water rheostats. The object is to automatically
refill the resistance vessel from a large reservoir, in order to
compensate for the evaporation of the water during use. Elek.
Zcit., February 14.

of the tilting type of Kjellin electric induction furnace for the
refining of steel, which is in successful operation at Voelklingen

Blectrophysics and JVlaj^netism.
of Electric Discharges on the Acetylene

trated serial of electric-furnace methods of iron and steel proIn the present installment the author deals with the
duction.

—

Flame.
Effect
LoRENZ. An abstract of a Physical Society paper. The author
found that the brightness of the light emitted by a cylindrical
jet of acetylene issuing under considerable pressure from a

—

in

Germany.

Electrochem. and Met. Ind.. March.
Kershaw.— The continuation of his

Electric Furnace.

—

methods of Keller.— Lond. Elec. February
BlacI:
official

illus-

22.

Sands.—Day and Richards.— A long

abstract of the

report of the United States Geological Survey researches

—

—

— —
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on the winning of metallic values from black sands of the
Slope.

The

Units,

from black

steel

—

ary 28.

—

Mutual Inductances for Laboratory Use. Rosa. An abstract
of a Physical Society paper. The most accurate as well as the
most convenient method of calibrating a ballistic galvanometer
is by means of a mutual inductance, through the primary of
which a measured current flows. Suitable primary and secondary coils, wound on a thoroughly seasoned wood spool (or a
only

10

or

12

cm

in

diameter,

afford,

when

calibrated, an

accurate and convenient mutual inductance for
the calibration of galvanometers that is cheap, portable and relittle

space that

Mutual /nduclance.— Rosa.— At\ abstract of a Physical SoThe con'tant of the Lorcnz apparatus for the absolute measurement of resistance and of the Ayrton-Jones clccfrodynamomcter for the absolute measurement of current require the calculation of the mutual Inductance of a circle and a

ciety paper.

coaxial hrlix, the circle in the first ca.Hc being the edge of the
rotating disk and in the second case one end of the suspended
coil, the helix being the fixed coil carrying the primary current

The author

given

new and simple formula

mutual
inductance.
expression is obtainr.l on the assumption that
I (is
the current is distributed over the' solenoid in a uniform current
sheet, whereas a similar expression of Jones assumed the current
flowing in a helix. Their agreement is a confirmation of the
theorem that a spiral distribution of current is rnuivalcnt to .1
current sheet.— f/iyj. Rtv., February.
h.T-s

a

It

has

been

long

and lengthened, the resistance increases; the curdecreases and the arc contracts again; the
current increases and under the influence of the impinging air
the arc lengthens again and so on. This is repeated thousands
is

deflected

rent therefore

for the

The

of times per second.

conditions of resonance must, of

course, be fulfilled between these oscillations of the

arc and

Elek. Zeit., February 14.

the oscillation circuit in parallel.

—

—

Transmission of Pictures. Korn. A translation in abstract
German paper on his improved method of electrically transmitting photographs.
Lond. Elec, March i.

of his recent

—

Miscellaneous.
Accidents

—Rinkel. —

.\ statistical review of electrimines which occurred in Germany in 1904 and
There were 36 accidents in all, of which 15 were fatal.
1905.
Of 'the latter, 5 occurred in 1904 and 10 in 1905. This increase
is due to the more extended itse of high tension.
In normal
operation only 10 accidents happened, none of which was fatal.
During repairs, extensions and inspections 15 accidents happened, of which 9 were fatal. This class of accidents is the
most serious one. Five accidents, of which three were fatal,
were due to foolishness of workingmen and their presence in
high-tension rooms which they were not permitted to enter.
Five accidents, of whiich two were fatal, occurred to workingmen who had nothing to do with the electrical installation but
slipped out and in falling tried to hold themselves by grasping
Finally in one case one man was killed
electric conductors.
whose cheek came in contact with an overhead wire carrying
direct current at 220 volts for locomotive hauling, while he was
standing with his feet on moist ground.
He was not killed
immediately and his life might have been saved if proper attempts had been made to revive him. Elek. Zeit., February 28.

Mines.

in

cal accidents in

—

Observatory and Generating Station. A report on the effect
from the Greenwich generating station on the
Royal Observatory situated at a distance of half a mile; and on
Lond.
the question of chimney and chimney-gas obstruction.

of vibrations

—

Elec, March

i.

BOOK REVIEWS.

it

such coils will shortly be published by the Bureau.— P/iyj. Rev.,
February.

•

— Mosler. —

In Poulsen's modification of this method for the purpose
producing undamped electric oscillations, the oscillation
energy is increased by lengthening the arc by means of magnetic deflection. The present author shows that the same result
is obtained by purely mechanical deflection of the arc by means
of an impinging air or gas current. The phenomenon goes on as
follows.
When the air current impinges on the arc, the latter

Such an inductance

unit is so inexpensive and occupies
can be left with its secondary in circuit
with the galvanomctfr, ready to be used for calibrating the
latter at any time.
It can be made in the laboratory at trifling
cost and can be sent by mail or express to the Bureau of Standards and calibrated at very slight expense.
Specifications for
liable.

so

Oscillatio)is.

that electric oscillations are produced in a circuit con-

of

current coils are placed in the outers and each voltage-coil is
connected across one outer and the neutral wire.
If only a
single three-wire watt-hour meter is used, the results are not
always correct. The Aron three-wire meter used either with
direct current or alternating current with a balanced or unbalanced system and for any power factor always gives correct
results, since it is essentially a combination of two separate
meters. Each of these has a stationary main-current coil and a
voltage-coil which oscillates with the pendulum. The two maincurrent coils are placed in the two outers and each voltage-coil
is connected between one outer and the neutral.
On the other
hand, if a direct-current, three-wire, watt-hour motor-meter,
like the Thomson meter, has two stationary main-current coils
and one voltage-circuit, containing armature, auxihary coil and
ballast resistance, its readings are correct only when the two
halves of the direct-current three-wire system are equally
loaded.
The error with an unbalanced system is due to the
fact that there is only one voltage circuit.
If the voltage circuit is connected across the outers the readings of the meter
will be too high but the error will be small. On the other hand,
if the voltage coil is connected between one outer and the
neutral wire, the readings will be either too high or too low,
according to whether the one half to which the voltage coil is
connected carries more or less current than the other half. But
the error of the meter is much higher in this case than in the
case just mentioned.
If in an alternating-current three-wire
system a three-wire single-phase induction meter is used with
only one voltage circuit but two main-current coils inserted in
the outers, the error will depend not only on the lack of balance
of the system but also on the power factor. Elek. Zeit., Febru-

marble spool)

Damped

Slightly

known

taining a capacity and an inductance in shunt with an electric

Three-Wire Watt-hour Meters. Solomon. The energy in
a three-wire system may be easily measured by putting one twowire watt-hour meter into each half of the system. The main-

—

12.

arc.

Measurements and Instruments.

—

XLIX, No.

Telegraphy, Telephony and Signals.

Pacific

abstract gives in full the electric-furnace experi-

ments which were made with a view of getting
sand. Electrochem. and Met. Ind., March.

Vol.

WlSSIJNSWERTES ANS DEM DyNAMOTAN FUR InSTALLATEURE. By
Ernst Shulr. Hannover: Max Janocke. 159 pages, 77 illustrations.
Price, 2.20 marks.
This book contains in simple form general elementary information on dynamo-electric machinery, and will be read with
ease by beginners and will help tlioin to understand the prin-

ciples involved.

dek Ei.ektroteciinik.

Maniiiuicii
chiuski,

I.cip;!ig:

Ilirzel.

S.

Vol. VI.

By

448 pages,

,105

Polil

&

Sos-

illustrations.

Prirc, 20 marks.

This book

is

ICIcktriilrrliuik

the

first

scries,

part of Vol. 6, of

the

tlic

Ilandbuch der

subdivision being necessary on

ac-

count of the great amount of material to be prrsrntcd. The first
part rovers conductors and insulating matrri,il, the manuf.icture
of conductors, switches, fuses and protective devices for high
potentials
treat of

and atmospheric discharges.

The

first

igo

pages

conductors, cables and insulating material in an ex-

haustive manner,

theoretically

as

well

as

practically.

Many

valuable tables are given which are of use not only to cable and

—
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wire makers, but also to constructing and consulting engineers
as well as electrical manufacturers. Among these may be mentioned a wire table of conductors, giving specific gravity, tensile

strength, limit of elasticity, conductivity, specific resistance

and temperature

A

second table gives comparative
weight, diameter and resistance of copper and aluminum conductors.
Another shows the difference between the currentcarrying capacity of the same conductor for the same temperature rise when exposed to the air or when shut up in a room.
This table was first published by Dr. Kennelly and is supplemented by another by Uppenborn in which the conductors were
covered with lampblack and shellac. Several other tables relate
coefficient

commercial insulating materials with regard to
break-down e. m. f. at given air temperature and humidity.
There are also tables relating to insulators used especially in
cable manufacture, and giving the various ingredients used in
the insulating compounds of commercial cables.
Electrical conductors are treated, first in a general way and
then with respect to cable sections and various materials emto resistance of

The more important

ployed.

conductors, such as copper, iron

and aluminum are discussed, and their respective fields of application and comparative prices considered. The authors then go
e.xtensively into the various insulating materials used for con-

ductors and apparatus, discussing insulated wires and deteriorating influences, temperature rise of circuits, the resistivity of
insulators against breakdown, dielectric hysteresis

and

its

deter-

60s

experiments of spark length, the various types of switch-blade
contacts are shown, followed by many forms of snap switches,
all of which are of European type.
Attention is called to several types of time-controlled

switches, followed by appliances
long-distance control, plug switches for house and street
service and numerous wiring diagrams for controlling groups
for

more than one point. Then, in turn, are taken
up high-tension switches with restricted chambers adapted to
suppress quickly the formation of an arc, the types in which
the arc is dynamically dissipated, and oil break switches. The
of lamps from

chapter concludes with a description of numerous types of circuit-breakers and storage battery grouping switches.

The

subject of fuses, requiring sixty pages,

is

tation of the various purposes of this device,

and

and

testing,

an able presenconstruction

its

illustrations are given of proper location

and

followed by single and grouped fuses,
plugs and cut-outs of European make.
The remaining space
of nearly sixty pages is devoted to lightning protection and
abnormal line pressures. This subject is treated first from a
limitation

in circuits,

theoretical standpoint

and accompanied by

illustrations

of

many

European make. The
ground-plate, so generally neglected, receives from these painstaking writers the deserved and needed care and treatment.
The book is a mine of information on the subject of which it
treats, and will be of great service to professors, engineers and
protective devices of American, as well as

manufacturers

alike.

mination, and the dependence of losses on temperature change,
pressure and frequency.

Another chapter takes up the subject of guttapercha. Among
more important details treated may be mentioned physical
and electrical properties, resistance to high pressure, mode of
application to wires, durability in water and soil. In a similar

Rateau-Ballwood Steam Turbine.

the

way Caoutchouc

is

treated,

including

its

utilization,

vulcaniza-

In succession paper, linen, jute, cotton, silk, oils and
minerals are discussed and their production, application and
Then follows a description of wood,
properties enumerated.

tion, etc.

Fig.

I.

The Ball & Wood Company, Elizabethport, N. J., recently
completed a 125-kw steam turbine constructed according to the
designs of Professor Rateau, of Paris, and supplied by the
Rateau Turbine Company, as illustrated in Fig. i. The turbine
was built for use with a Western Electric generator, to which
The Rateau
it is shown directly coupled in the illustration.

General View of Turbine, Showing Coupling with Cover Removed.

rubber, fiber, marble, slate, mica, asbestos,

etc.,

and their

appli-

turbine

is

of the multicellular type as distinguished from the

cation to apparatus, succeeded by descriptions of the

drum

methods of manufacturing insulated
descriptions include many special machines required

the impulse,

commerwires and cables. The

cial

purpose.

various

Attention

is

for

this

given to testing the finished products,

methods and the necessary instruments being shown

and described.

The

subjects

next

switches and cut-outs.

taken

in

hand

are

circuit-controlling

After enumerating some direct-current

type to which the Parsons turbine belongs;

or action, principle rather than on

principle as does the latter.

It is

claimed that by

it

operates on
the

reaction

this construc-

tion the steam leakage is reduced to a minimum, and that the
rotating parts being in perfect balance as regards pressure, the
element of end thrust is completely eliminated.

The revolving element
steel

disks

consists of a series of light flanged

upon the periphery of which are riveted vanes as

—

ELECTRICAL WORLD

6o6

2.
Surrounding the vanes and riveted to them
band which serves to maintain equal spacing and
rigidity.
Fig. 5 shows die lower half of the stationary member
of the turbine. Each disk is arranged to revolve between circular diaphragms in the interior of the casing.
These diaphragms
are provided with guide vanes or distributers (Fig. 4). The

indicated in Fig.

is

a

steel

spaces in each distributer are located with reference to those in

XLIX, No.

Vol.

12.

when fed with steam at 165 lbs. pressure and exhausting into a
condenser which maintains a vacuum corresponding to 27 inches.
An automatic stop is used to prevent the speed from increasing
to an unsafe limit.
Mounted on the same bed plate and connected thereto bj^
means of a flexible coupling is the generator referred to above.
The generator is a i2S-kw direct-current machine, wound for
The special precautions adopted in the construction
125 volts.
of the stationary and revolving members in order to insure
commutation reside in the use of commutating
and shrink rings for holding the commutator
place on the rotor. Both of these means are rendered neces-

sparkless

poles on the stator,
in

UIDE V.\NES.

moving

sary by reason of the high speed, the former because of the

wheel enters directly into the following distributer without
producing any shock and in a manner which practically utilizes
On
the residual velocity of the steam as it leaves the wheel.
account of the progressive expansion of the steam, the moving
vanes are much longer at the exhaust end than at the admission.
The speed is controlled by a centrifugal governor located on the
end of the shaft which throttles the steam admission according

rapidity with which the current must be reversed in each coil
during the commutation period, and the latter on account of the
high centrifugal force on the commutator segments.

the adjacent diaphragms so that the steam leaving one

to the load

The

on the

turbine

most interesting features of the turbine unit

of the
in the

turbine shaft to the shaft of the dynamo.
is

with

^

a

simple

type

of

self-oiling

constructed of metal,

ordinary

The

itself

oil

is

fOl

rings

3.

Srctionai. Ei-evation of Tukbine,

on the shaft dipping into oil wells.
water jacket which completely

cooled by a

feeding Ihr boilers.
turbine has been designed to operate at 3000

to operate as a single unit without strain

p.

m.

on

thi:'

^''

%-..::.:}

._

Showing Construction of

Fi.f.xihi.e

Coupling.

Moreover, a shock on the dynamo would be Iraiisniilled
while any abnormal blow
on the turbine wmild be greatly softened before it reached the
generator.
Merli.initally considered the coupling is extremely
line.

to the turbine as a cushioned blow,

simple.
r.

Although the coupling

of a flexible type and allows the

,.^:iBB:rr...

surrounds the bearing. No oil is carric.l to the condenser, so
that the water from the condenser can be used at once foi

The

is

shaft or bearings, even though they should be slightly out of

i^r-

bearing,

it

;-;.-7_-;.---'i--;-^jyK^5mjSji!»%^^

I-'iG.

is

coupling used for transmitting the torque of the

two machines

unit.

provided

is

One
found

Inrbiiic

It

consists of

shaft

and

a

,i

flange keyed securely to the enil of the

siinil.ir

flange

similarly

mounted on

tlie

March
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shalt.

considerable

In the

a

four in series on a 220-volt circuit and by the addition of two

holes in which are placed small steel

resistance spools, for which provision is made in the lamp, they
can be adapted for operation singly on no-volt circuits, or two
in series of 220-volts, although the operation is not so economical under these conditions.

face of each

number of

flange there

is

drilled

rods which are given an easy fit. The faces of the flanges are
Thus the
separated from each other by about five inches.
turning moment on the turbine flange is transmitted to the

dynamo

flange through the force exerted by the 5-in. portion of
each rod which flexibly resists the torque acting between its
two ends. The details of construction of the coupling are indicated in Fig. 3, while a view of the completed coupling with

,,

FIG.

5.

— LOWER

607

All parts of the lamp are built to gauge.

is

HALF OF THE STATIONARY MEMBER.

FIGS.

clearance in the other, so that under ordinary conditions they

assume no part of the torque.

plete

The accompanying illustrations ihow die luminous arc lamp
brought out by the Helios Manufacturing Company, of BridesThe main

is

spools and the
a rod operated

carbon holder guides.
by a magnet in the top

the lamp which is energized when the circuit is closed.
This draws the rod upward and thus by means of a presser foot
at the lower end of the rod, separates the carbons and strikes

of

25

is

The blowing magnets, show-n in
plunger magnet are wound with
with glass beads.

—LUMINOUS

ARC LAMPS.

the illustration, as well as the

asbestos insulated wire.

The

carbon holders are, as usual, insu-

The

only 30

is

resistance

of grooved porcelain, so that burn-outs

is

wound on

from

spools

cause are

ins.,

and the weight of the lamp com-

lbs.

Relative Merit of Different Types of

High-

Tension Insulators.
An

our issue for July 14, 1906, contained a report
of some interesting tests made upon amhroin high-tension insulators of the Kleinsteuber type as manufactured by the
Vereinigte Insolatorenwerke Actien Gesellschaft, of Berlin,
Germany. On January 12, 1907, we published a description of
certain forms of ambroin insulators.
article in

As shown

the arc.

flexible cables leading to the

2.

mm

structure of the lamp consists

of a heavy brass tube connecting the lower brass plate with the
upper casting, the latter having attached to it a casting which
supports the resistance

AND

and although the carbons are 400
long, the
length of the lamp from the top of the hanger eye to the bottom
of the globe

burg, Philadelphia, Pa.

I

self-contained

Helios Luminous Arc Lamp.

lated

resistance

s???k

\Ji£ssi

For the
the protecting cover removed is given in Fig. I.
purpose of preventing a complete rupture of the rods in case
of accident, the coupling is provided with a second pair of
flanges almost in contact with each other in which are arranged
four bolts fitted tightly into one flange but given considerable

Inside the main tube

The

in the

latter article the insulators are not of the

form commonly used for high-tension work.
The ordinary ambroin insulator consists of a single bell for very
multiple-petticoat

;

high potentials a disk of insulating material is used for separating the bell from the cap. Several of these insulators were recently tested

Reference to the engravings will show that there
are no clutches, chains, gears or shunt windings in this lamp.
The lamp feeds by gravity and the bridge connecting the carbon

at the Reichsanstalt, the result being then compared with test results obtained with multiple petticoated porcelain insulators, as shown below.
It was found that the ratio of
the arcing potential in rain to that in dry weather (designated

holders

by the

this

minimized.

The

is

said to insure equal feeding of the carbons.

cases are

and are

fitted

made of

brass or bronze in any desired finish

with special shaped globes designed to permit
emerge nearly at right angles, or, in other

the rays of light to

words, the shape of the globe is practically the shape of the arc
itself.
The lamps require 40 volts at the arc, so that they may
be operated two in scries on a no-volt circuit, and when so
operated and adjusted for a current consumption of 10 amperes,
the lamps consume, it is chimed, only 0.25 watt per mean
hemispherical candle-power.

The lamp

will

burn when operated

letter a), varied

and from

.52 to .80 for

from .30 to .52 for porcelain insulators
ambroin; the ratio of the arcing voltage

grams (designated by
from .47
to .67 for ambroin; the product of a and b (designated as g
and called the "utility figure" of the insulator) varied from .7
to .19 for porcelain and from .24 to .47 for ambroin.
These facts are well show-n in the accompanying illustration,
where the insulator to the left is of the ambroin type, while the
in rain to the

weight of the insulator

in

the letter b) varied from .14 to .47 for porcelain and

other

is

of porcelain.

The

latter

had a

maximum

diameter of
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The
177 mm, height of 140 mm, and weight of 1950 grams.
former had a maximum diameter of only 135 mm, height of 140
and weight of 790 grams. The two insulators were connected in parallel and were subjected to 40,000 volts in an arti-

mm

and shape

original capacity

its

way

giving

intact for

whole plate

until the

all

Vol.
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many

years,

no

12.

i;art

over gives out by complete

consumption.

The

is permanently joined to the
neighbor by broad, thick, substantial curved
lead bonds, "burned" to the plates, so that no bolts are used
except at the end of each row of cells. This permanent connection saves considerable time and trouble in assembling the
batter>', enables the plates to be quickly lifted out for inspection
as well as for cleaning of the cell, and avoids corrosion of
bolted connections by sulphuric acid fumes, besides having
This construction also
practically negligible ohmic resistance.
presents other advantages, such as low internal resistance, low
first cost, accessibility for inspection and absolute reliability of
operation for use in fire alarm and police telegraphs.

positive plate of each cell

negative plate of

its

on Guy Anchors.

Strains

Some tests have been made recently by Prof. R. C. Carpenter,
of Cornell University, on strains on guy anchors, to exemplify
It appears from some seventythe strains they will withstand.
odd tests on different sizes by the use of a dynamometer that a
Stembaugh guy anchor would hold

5-in.

anchor 15,000
TEST OF AMBROIN AND PORCELAIN INSULATORS.
ficial

rain falling 8

tion, the

mm

per minute.

As shown

ibs.,

and a

The
in the illustra-

arcing on the ambroin insulator was barely noticeable,

Fig.

I

lbs.,

an

anchor 20,000

8-in.

12.500
lbs.,

a

lbs.,

lo-in.

a 6-in.
25,000

12-in. 30,000 lbs.

shown herewith explain this very clearly.
shows an actual photograph of a 12-in. anchor from

illustrations

while the porcelain insulatoi' was wrapped in flames.

A New

"Couple" Type Storage

For the particular work of

Battery.

alarm telegraphs and similar
which consists of a single pair of plates in each cell, has been found particularly advantageous, as but small ampere capacity is needed
for this class of service, while a low rate of discharge, accessifire

installations, the "couple" type of storage battery,

bility

of parts and especially absolute certainty of action arc

essential.

For

has devised a

this service the

new

type of

Gould Storage Battery Company
shown in the accompanying

cell

illustration.

Necessarily the action between the positive and negative sides

of storage battery plates which face each other
tense than between the sides turned

TAN HEM

is

far

away from each

more

in-

other, so

COUPLE TYPE CELLS.

M(;S.

charKc and discharge take place mainly on llic facing sides,
producinR a tendency to buckle and wear unevenly. To eliminth.it

new type arc placed edge
shown in the illustration.

ate these defects the plalcs in the

edge

As

in.Htcad of fare to face, as
all

actly the

to

parts of both sides of both plates arc exposed to ex-

same conditions

of acid-supply and exposure to the

charge and discharge proceed at the s.nmc rale in
every part of the grid, which, owing to its peculiar "»pun" conttruction out of hard rolled integral lead, and its proportion!) of
reserve lead base to active material, will, it is claimed, retain
electrolyte,

I

AMI

II

was screwed was dug away
examination where the helix
or screw of the anchor passed through the clay, but it is to be
noted that the solid rlay was not disturbed and th.it the anchor
which half of the

carefully.

rl;iy

One can

left practically

wliich

iiilo

see by

it

clo.se

no trace of where

it

went

in.

Metaphorically,

it

"goes into a hole and pulls the hole in after it " Imr. 2 .shows the
same anchor after the cuts of the helix have been carefully
opened up to show the path of the anchor after it was screwed
in.

This

test

was made

handling and because

it

in

holds

modelling clay for convenience in
its

shape belter.

The nianufaclur-

,

March
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of this type of

ers

guy anchor

are

W. H. Matthews & Bro

2^7 North Second Street. St. Louis, Mo.

Electrical

mounted
side.

in the

609

base with their terminals extending through the
set weighs only 11 lbs.; it is 9.25 in. long, 7

The complete

House Cleaning.

termed a new science, the science of
latest development and wide applicaThe age of the broom and dust
bility to the electric motor.
pan is fast passing, and instead of the old method of stirring up
the dust and allowing most of it to resettle, modern ingenuity
has devised the simple expedient of sucking the dust and germs
through tubes, from floors, books, upholstery, carpets or any
other place where it accumulates, and collecting it in a condensed condition in a suitable receptacle. In addition to its
hygienic perfection, this scheme has the advantage of ease and
The exhauster and
consequent cheapness in manipulation.

What may

well

be

house cleaning, owes

its

TESTING SET.
in.

high and

by Queen

7.5 in. deep.

& Company,

It

has just been placed on the market

Inc., Philadelphia, Pa.

Separable Swivel Attachment Plug.
The attachment plug
circular brass

illustrated herewith

band inserted

in

is

provided with a

the top cap, which

is

swivelly

operated and connected to the bottom portion of the plug, where
it engages with two
phosphor-bronze circuit-makers the sec;

ond contact
ELECTRICALLY-DRIVEN DUST EXHAUSTER.

is

made by

a center-pole in the

form of an extended

dust-separator can be conveniently located in the basement and

connected by piping with the various rooms and halls, where
suitable flexible connections are made.
The fact that the exhaustrcoUector requires power to drive it
at

first

limited the application of this principle to hotels

factories having

power

and

plants, but the application of the electric

motor has greatly extended its use. At present theatres, office
churches and residences are being extensively

buildings,

equipped.

The Crocker-Wheeler Company, of Ampere, N.

J.,

has been

some time supplying motors to drive dust-e.xhausters of various designs, and the cut illustrates a very recent application
for

equipped with one of

its

well-known types of motors.

Decade Testing
The

testing set illustrated herewith has been designed with

special reference to

contact resistance.
is

Set.

light weight,

small size and constancy of

Practically no part of the hard rubber top

"dead space;" the rheostat sections are arranged

in the

form

of circular arcs, while the bridge sections occupy intermediate
sections between these arcs.
In order to insure constancy, the
contact switches are constructed of straight leaves beveled at the
outer end and making contact with an under surface of each

individual

contact block,

naturally remaining

much

the

top-style contact.
is of the D'Arsonval type with a long, narsecuring thereby a high sensibility with extremely
dead-beat action.
A specially arranged Ayrton shunt allows

coil,

the galvanometer a

much wider range of

tofore, shunting values cf 0.1

The

set

is

which engages

sidewise

a ball-bearing lock, so that the plug can
Thus, if the cord should be pulled
in any direction whatsoever, the plug will separate

readily.

The plug can

Stud,

in

be separated at any angle.

The galvanometer

row

SWIVEL ATT.\CHMENT PLUG,

under surface being chosen as

cleaner and dust free than the usual

and

.01

application than here-

being provided.

provided with a battery of six special dry

cells

be inserted complete into a socket;

'the cord becomes twisted,

it

if

can be untwisted at once on ac-

count of the swivel feature.

This plug has recently been placed on the market by the Sarco
New York.

Company, qo6 Sixth Avenue,
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Intelligence.

IX TR.\DE.— Reports from

all

over

the

commercial agencies show no diminution
in the volume of trade at this season, except where unfavorable
weather conditions have prevailed. Severe declines in the stock

country

to the leading

market, high rates for monej', slightly more unrest in labor

and heavy

rains

and

floods in the

lines,

Ohio Valley, are the prin-

unfavorable features.
While business is large, there is
claimed to be no tendency to purchase beyond legitimate requirements, and the prospects favor active demand and a large
turnover. Spring trade is making a most satisfactory comparison with the volume at this time last year, except in a few sections where the weather is still unfavorable, and mercantile collections improve steadily despite the high money rates.
Commercial and manufacturing activities expand regardless of the
severe shrinkage in market values of securities. Railway earnings in the first week of March were 8.2 per cent larger than in
Leading industries have orders covering production well
1906.
into the future, especially cotton factories and steel mills, while
the output of pig iron when the month opened was close to the
largost on record. Traffic conditions improve with the advancing season and constant deliveries of much-needed rolling stock.
Money rates are high because of great demands in financing
industry and business beyond all precedent. Shipments of currency to the interior are increasing and banks are closely loaned
up. Country banks, however, are liberal purchasers of commercial paper, and funds in the crop-producing regions are said
There is also apparent basis for the idea that
to be ample.
liquidation in inflated stocks will allow a more liberal supply of
cipal

money

diverted to regular trade channels.
Bradstreet's
186 failures in the United States during the week,
against 172 for the previous week, and 187 for the corresponding week of 1906. The Middle States had 53, New England 26,
to be

reports

Western 28, Northwestern 14, Pacific 15, and TerCanada had 23, against 21 for the preceding week.
About 84 per cent of the total number of concerns failing had
capital of $5,000 or less, and 10 per cent had from $5,000 to
$20,000 capital. The domestic copper market was strong, with
lake at 26/5i26^c.
electrolytic, 25H@25j4c.
casting, 25^@
255^c., in large tonnages, between producers and the more important metal merchants and consumers. Copper in stocks of
jobbers the country over is obtainable only in small lots and is
fetching from 26c. for ordinary to 27c. for prime casting grades.
OUTLOOK FOR ELEVATORS.—Vice-president Comsfock
Southern

ritories

47,

3.

;

;

of the Otis Elevator Company is quoted by the IVall Street
Journal, in an interview, as follows:
"Last year wo"; the best
we ever had, but this year has started off much better. Some of
OUT increases are so big I hate to mention them. Last December some of our directors thought the building situation suggested a recession, and so it did in New York, but not elsewhere. I told them then the outlook had never been' better, and
now. Our only trouble is to get copper
I stick to that statc-mcnt
wire and other materials. 'I'hc Rocblings, of Trenton, arc sn
pressed with orders they cannot kc-cp a supply of rope cable in
Chicago and have to ship from headquarters as ordered. The
most extraordinary increase in our business is on the Pacific
Coast This is natural on account of the rebuilding of San
Francisco. With this exception the increase is pretty generally
I ask evcrylxxly
I
meet
distributed over the entire country.
how he finds the '.ituation and always receive the same reply
'All right
If there is a s»)ft spot anywhere I wish somcl)ody
would show it to inc. What our companies' net result for 1907
will be will depend largely on the course of prices of the things
we must buy. We carry over $10,000,000 in uncompleted contracts all the tmic, or nearly a year's sales."
:

'

STERLING ELECTRIC MOTOR —
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12.

and Commercial News

Industrial
Commercial

Vol.

Ohio Foundry
Ccmipony and the Sterling Electric Motor Company, Dayton.
Ohio, under the snnic control and located in the same plant at
State and Wayne Streets, arc to move to a new location on
Clinton Street, the Miami C-inal, Second Street and the alley,
I

he

where two and one-half acres of ground have been purchased.
The buildings to be erected will include a machine shop, no ft.
-x 168 ft., of brick construction, with saw tooth roof, part to be
two stories, occupied by the motor department, winding rooms,
engineers' offices, etc. a foundry, 140 ft. x 260 ft., of brick, part
two stories, and provided with carpenter shop and pattern room.
The Ohio Sterling Railroad Company has been incorporated to
build a switch over the canal from the Cincinnati, Hamilton &
Dayton Railroad through the full length of the new plant. The
directors of the Ohio Foundry Company are
J. A. Gauthier.
Joseph F. Wistendorf, Joseph W. Merkle, Charles Krebs and
John A. Wessalosky. The officers and directors of the Sterling
Electric Motor Company are J. A. Gauthier, president
Ivar
Rennerfelt, vice-president, and Joseph F. Wistendorf, secretary
and treasurer.
;

:

;

C—

PLANT AT NELSON, B.
A test run of an Allis-Chalmers hydraulic turbine generator unit was recently conducted at
the city power plant of Nelson, B. C, in the presence of city
officials.
The unit has a normal capacity of 750 kw, but during
the test run this output was increased to 1340 kw for a period
of over 45 minutes continuous running without undue increase
in temperature of bearings.
The usual tests were made as to
the heating of the coils and bearings. According to the guarantees, the armature and field coils did not rise in temperature
above 35°C. The supply for light and power has been furnished
up to the present time by the West Kootenay Power & Light
Company, situated just across the Kootenay River from the
new city power plant, out of which source both companies derive their power.
The hydraulic turbine, which is of standard
design, wais bualt at the Scranton, Pa., works of the AllisChalmers Company and the generator, which is the vertical
type, specially designed for direct connection to hydraulic tur-

bines,

was

built at the Cincinnati

works.

STANLEY ELECTRIC SHOPS.— It

is
stated that plans
of the Stanley Electric Manufacturing Company for the new building which is to be erected
on the Wright property, which is located north of the present
north-side worlfs. The new building will be :ooo ft. long and
80 ft. wide, three stories high, with basement. It will represent
an expenditure of about $300,000. Concrete is to be used in the
This building will be used for general manufacconstruction.
turing purposes and will be not only the largest structure in
the Stanley group, but one of the largest in that section of
Massachusetts.
Plans and specifications for the foundry to be
erected on the south side of the Boston & Albany Railroad tracks
are in the hands of contractors. The building, with equipment,
will cost the Stanley Company $200,000, and bcitween 400 and
500 men will be employed therein.

have been prepared

in the offices

WIRELESS SHIP EQUIPMENTS.— The De

Forest sys-

tem of wireless telegraphy has been placed on the Old Dominion
steamship "Huron," the
liner "Jcffer.son," the Clyde Line
"Prinz Sigismund" of the Atlas West Indian service of the
Hamburg-American Line, and General Manager C. J. Dclaney's yacht "Mindora" of the Fisheries Com^viny of Tiverton,
The steamship "I^a Plata" of the Royal Mail Steam
R. I.
Packet Comp;iny left New York last week for Southampton via
Kingston, Jamaica, Colon, etc., carrying the De I'orest .system.
She is the first passenger steamer to cross the Atlantic with this
American invention. The Royal Mail fleeit have been operating
the Dc Forest system for the past year between New York and
Colon witli very satisfactory results and have arranged to have
the system operated on all their boats plying bctvreen New

York and Southaniptxvn.

LUMINOUS ARCS FOR
ston Smith, general

HULLI'.TIN SIGN'S— Mr. C. Johnmanager of the M. WiiK'hurgh Advertising
Avenue, has overcome the difficult problem

Company, 45^ I'ifth
of effectively illmninaliin; bulletin signs by the use of Excello
luminous ,irc lanii)s. A n<itahlc ex.inipio of such an installation

the large sign at 48 West Thirty-Fourth Street, 25 ft. x 40
which is very efficiently lighted by only two Excello arcs.
The sign itself has created considerable attention. It is claimed
is

ft.,

—

——

.

March
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that erection and maintenance cost compare very favorably with
the use of ordinarj' incandescent lamps for similar work. The
installation was made by the Excello Arc Lamp Company, 24

New

East Twenty-First Street,

York.

LARGE TROLLEY EXPENDITURES.— Mr. W.

Kelsey
Schoepf, acting for the Widener-Elkins syndicate, has purchased control of two Indiana trolley systems which will be
merged into the Terre Haute, Indianapolis & Eastern. The two
roads are the Indianapolis & Western and the Indianapolis &
Plainfield.
The Widener-Elkins syndicate has let contracts for
the completion of their Toledo-Cincinnati trolley line, calling
for an expenditure of about $5,000,000.

POWER

IN GEORGIA.—It is stated from Atlanta, Ga.,
Albany Power & Manufacturing Company has made
arrangements for the development of Porter Shoals on Flint
River, two miles north of Albany, and that $1,500,000 will be
invested. The energy developed will be used by the Americus &
Albany Electric Railway, by cotton mills, and by other enterthat the

prises.

PLANT FOR PAPER MILL.—The

"Livermore Mill" of the
add to its
generating equipment a looo-kw AlHs-Chalmers alternator of
the water-wheel type and exciter. This new unit is wound for
60-cycles, 3-phase, 2300-volts, and will be used on the lighting
and power load of the mill.
CALL FOR MOTORS.—Advices from Pittsburg state that
the Westinghouse Electric & Manufacturing Company is experiencing an enormous demand for stationary power motors,
and is booking orders for such motors at the rate of 3000 a
month, of various sizes, chiefly for mill use, and mostly for inInternational Paper

Company,

at Riley, Maine, will

dividual drive.

ORDER FOR AIR BRAKES.—The

Allis-Chalmers Company has closed a contract for all air-brake equipments required
for all trolley lines owned, leased, operated or controlled by
the New York, New Haven & Hartford Railroad Company. The
system includes electric railways in about thirty cities.

CINCINNATI POWER PLANT.—The

Cincinnati Gas &
Electric Company, through the lessee, the L^nion Gas & Electric
Company, has acquired an extensive tract of land on which a
big new power plant will be erected, which will cost in the

aggregate about $1,500,000.

THE WEEK

had a substantial
the almost unprecedented demoralization of values in the semi-panick-y markets of Wednesday and Thursday. This was in large part due to the fact that
Department had taken steps to alleviate the strain

the Treasury
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NEW YORK TELEPHONE

MERGER.-Attorney-General

Jackson, of New York State, has resumed, this week, the hearing to determine whether the attempt of the United States
Independent Telephone Company, of Rochester, to sell out to
the

Bell Telephone
this

State.

Company
The United

a violation of the anti-trust law of
States Independent Telephone Com-

is

pany was incorporated in New Jersey, Aug. 25,
and finance the independent telephone business.
ized at $50,000,000.

The company

controls the

8o54
115

19.

70

'lis

'3

market, while covering by the extensive short interbeen a factor. On Wednesday the weakness of the

1905, to develop
It

was

capital-

New York

Independent Telephone Company, which acquired a franchise
granted to the Mercantile Electric Company; Utah Independent
Telephone Company, Independent Telephone Securities Com-

owns 90 per cent of the stock of the StrombergCarlson Telephone Manufacturing Company of Rochester,
98
per cent of the Rochester Telephone Company, and large holdpany, and

ings in the Indianapolis Telephone Company. Before the
securities were listed on the Rochester Stock Exchange
a premium
was paid for them. When they were listed there was a rush
to buy and the stock sold at
50J4 and the bonds at 80, but the
to

dwindle.

The

price started to decline,

then more precipitately.
the reaction continued with only intermittent

week from

rally at the close of the

many instances. In this movement the so-called Harriman
group. Union Pacific and its companions, had a conspicuous
place.
The bears also renewed their activity, and though a
feeble rally on covering occurred before the close of Wednesday's market, it did little toward making amends for the previous heavy shrinkage in prices. The absence of any definite
rumors of trouble and the fact that the market did not at any
time become really panicky was commented on a good deal, and
it was also noted that the renewed breaks
brought in a certain
amount of buying by bargain hunters. On Thursday there was
another outbreak of selling, but on Friday better feeling prevailed, and many of the issues which had suffered severely
in
the previous two days recovered 5 to 10 points.
The electric
and traction stocks, in sympathy with the demoralization in
railroad shares, declined and reached the lowest points for the
year, but most of them recovered some of the loss before the
close of the week.
The curb market suffered a good deal, but
the declines were far less severe than in listed stocks because of
the smallness of margined accounts. The above are the closing
quotations of March 19.

gradually at

WALL STREET.— Stocks

IN

list assumed an acute form.
Almost throughout the enday there was a continual outpouring of great masses of
the leading stocks, while new low record prices were made in

stock

tire

demand soon began

Financial Intelligence.

611

first,

after the securities were listed

Throughout 1906
and a year
the stock was quoted at
2J4 and
rallies,

the bonds at 1314, a total shrinkage in value of $11,250,000.
In
the meantime the company's business had suffered a severe
setback; irretrievable ruin would be the result.
Notes to the
amount of $2,500,000 were issued, and this heavy investment of
fresh capital temporarily rescued the company,' but only
postponed the time of reckoning. From time to time more money
was supplied until, as George Eastman testified at the hearing,
$6,000,000 had been sunk in an effort to place the company on
its feet.
When it was seen that it was impossible to secure the
investment of more capital, the directors and principal bondholders of the company began to consider other ways out of the
difficulty.
Offers to sell the company to other independent tele-

phone companies were made, but apparently the other commake no legitimate bid for the United States Independent Telephone property. Finally, on Jan. 28, 1907, it was
announced that an agreement had been entered into looking
toward the sale of the United States Independent Telephone
panies would

Company

to the Bell system, the only probable

purchaser

left

in sight.

UNITED STATES STEEL'S ANNUAL REPORT.— The
annual report of the United States Steel Corporation, dated
March 12. shows that the gross earnings of the corporation in
1906 reached the enormous total of $696,756,926. which is $ni,425,190, or 19 per cent, greater than in 1905. Net earnings were
$156,624,273, a gain of $36,836,614 over 1905.
The year's earnings are far in excess of those of any year in the corporation's
history.
The hole made in the net earnings by the payment of
a 2 per cent dividend on the common stock, calling for a disbursement of $10,166,050, helped to keep the final surplus for
the year down to $12,742,859. which is $4,332,955 less than in
1905. Another heavy factor in cutting dowTi the surplus was the
great increase in amounts cliarged for maintenance, renewals
and extraordinary replacements, which totaled $48,333,089, an
amount 29 per cent in excess of 1905. The surplus net income
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for the year amounted to $62,742,859, against $43,365,815 in
Offsetting this large gain is the appropriation of $21,500,1905.
000 for the Garj- plant in Indiana and $28,500,000 set aside for
additional property construction, and the discharge of capital
obligations.
These two items exceed last year's appropriations

by $23,700,000. Another index of the enormous strides taken
by the steel industry during 1906 is the increase of 22,299 in the
corporation's employees, who now total 202,457, a-^d draw an
E. H. Gary, chairman of the
annual wage of $147,765,540.

Board of Directors, comments in his report on the constantly
growing demand for steel. The average price received by the
corporation for its products last year was 5.3 per cent greater
than in 1905, and about 8 per cent lower than the high prices
of 1902. The report makes this reference to conditions since
"Since Jan. I, 1907, the orders received
first of the year
have been somewhat less than they were during the months immediately preceding that date, but they are larger than they were
during the same months of 1906, and have about equaled the
productive capacity of the mills, notwithstanding the tonnage
of unfilled orders on the books at the close of the year equaled
8,489,718 tons of all kinds of manufactured steel and iron
products, in comparison with 7,605,086 tons at the close of
1905"
UNION SWITCH & SIGNAL.—The annual meeting of the
stockholders of the Union Switch & Signal Company was held
Col. H. G. Prout, vice-president and general manlast week.
ager, acted as chairman. The financial report for the last fiscal
year, which was published some three weeks ago, having been
read and approved, the following directors were elected Geo.
Westinghouse, Robert Pitcaim, William McConway, Geo. C.
Smith, Thos. Rodd, H. G. Prout and John B. Jackson, 32,942
shares being voted at the meeting. The directors re-elected Mr.
Westinghouse president. It was announced that the 5000 shares
In addition, it
of new stock had already been subscribed for.
was stated that the outlook lor business during the coming year
was exceedingly favorable, that the company at the present time
has $2,000,000 worth of unfinished orders in the shops, and that
owing to the great increase in business during the last few years
has become necessary to provide additional manufacturing
it
facilities and to this end an addition to the factory adjoining
The statement of
the present location is now being erected.
the Union Switch & Signal directors, showing a gross business
of $5,065,175, an outstanding capitalization of $2,250,000 and
profits of $1,055,332, amounting to nearly 45 per cent on the
Coinciissued capital, was received with much satisfaction.
dently with the sending out of the notice of the annual meeting, the sliarcholders had been offered the right to subscribe on
or before the 12th of March for 5000 new shares at a premium
of 60 per cent, that is, at $80 per $50 share, the entire amount
of which was taken by shareholders, thereby raising the capitali'1
he outstanding stock has been selling
z-'ition to $2,500,000.
at $75 per $50 share.
DIVIDENDS.—The directors of the Electric Boat Company h.'ive declared the regular quarterly dividend of 2 per cent
on the preferred stock, payable April I. Tfic directors of the
Union Switch & Sigrnal Company have declared the regular
(|uartcTly dividend of 3 per cent on the common and preferred
The Western Union Telegraph Comslocks, payable April 10.
pany has declared *lhc regular quarterly dividend of I'A per
'1
he directors of the Electric Storage
cent, payable April 15.
Battery Cfjmpany have declared the regular quarterly dividend
of 1^ per rent on both common and preferred storks, payable
United Tracti'.»n & Electric Company has de'I he
April I.
clared a regular quarterly dividend of 1% per cent, payable
Directors of the United Gas Improvement Company
April 1.
have dccUircd the regular quarterly dividend of 2 per cent, payable April 15. The guaranteed quarterly dividend of l^i per
cent on Manhattan Railway will be paid April i. The directors
of the New Orleans Railway & Light Company have declared

the

:

:

the regular qa-irtcrly dividend of lJ4 per rent on the preferred
Directors of the Onrintmti Gas &
mock, |Kiyal>lc Al>ril 15.

Cotnjany have declared the rcgukir quarterly dividend
Directors of the Cincinnati
|KT cent, payable April 1.
Street Railway Company tiiivc declared the regular flividcnd of
he clireotors of the American
lV5 P" crnt, jviyabic April I.
Cities Railway He Iviglrt OmiiKiny have declared a quarterly divito
dend of i^-i per cent on the preferred! stork, payable April
»tocklioldpT» of record Marcli 21. On Jan. I, i')07, the company
The Hell Telephone
paid an initial dividend of 3 per rent.
Company of Oinada lia^ declared a regular quarterly dividend of
3 per cent, payable April 15.
Electric

of

1%

I

i

Vol.

HIDALGO ELECTRIC REPORT.— The

XLIX, No.

12.

State of Hidalgo

&

Traction Company, Mexico, has made its annual report.
The capital has been increased from $2,000,000 to $3,000,000 for enlargement of plant.
Of the company's disposable
power, 350 hp are used for lighting the city of Pachuca. During
the year 1906 the horse-power added to the original 1,616
was 612 and 300 more is ready to be connected; this is without including the power for the Real del Monte Company. The
revenues during igo6 amounted to $327,945.52 and consisted of:
Products from power, $168,060.33; from lights, $82,664.13; from
irrigation, $77,221.06; total, $327,945.52.
The expenses in 1906
were $91,579.09. The general balance on December 31 showed
the sum of $3,788,886.15, as representing the total turnover of
the company's business in the year.
Dividends of 8 per cent
for il;e year have been paid.
Electric

COLORADO TELEPHONE REPORT.—The
Telephone Company, the Bell system, has issued
port for the year ended January 31, 1907:
1906.

Gross
Expenses

net

its

Colorado
annual re-

1905.

1904.

$2,097,706
1,656,173

$1,793,526
1.397.093

$1,497,350
1,118,196

$1,294,837
977,733

$441,535

$396,433

$379,154

$3i7.>04

Net

1903.

Maintenance expenditures during the year amounted to $477.686.
Expenditures aggregated for the 12 months, $2,053,090,
which was partially financed by the issuance of $1,555,600 new
stock. Stations on December 31 numbered 54,895, an increase of
9,150, or 20 per cent, during the year. The company added 21,716 miles of toll wire and 11,261 miles of exchange line in the
same period.

KANSAS CITY EARNINGS.— The
Light's report for January, 1907,
31, 1907, is as follows:

Kansas City Railway &
and eight months to January
1906.

1907.

January gross
Expenses

$478,021
238,017

$427,330
213,976

Inc.
Inc.

$51,691
24,041

241,004
147.519

$213,354
136,289

Inc.
Inc.

$27,650
11.230

$93,485
3.851,642
1,896.740

$77,065
3.471.368
1,088,557

Inc.
Inc.
inc.

$16,410
380,374
208,183

$1,954,902
1,165. '35

$1,782,811
1,095,186

Inc.
Inc.

$172,091
69.949

$789,767

$687,625

lac.

January net
Taxes and interest
January surplus
Eight

months gross

Expenses
Eight months net
Taxes and interest
Eight

months

surplus

KEYSTONE TELEPHONE EARNINGS.—The

$102,142

Keystone

Telephone Company, of Philadelphia (combined independent
companies), reports for January and seven months as follows:
1907.

1906.

tax:s

$83,842
43.431

$67,345
39.262

Inc.
Inc.

$16,497
4.169

January net
Seven months gross
Eicpcnscs and taxes

$40,411
543.1^6
294.298

$28,083
467.509
255,703

Inc.
Inc.
Inc.

$12,328
75.677
3«.S9S

$211,806

Inc.

$37,082

Hudson River

Electric

January gross
Expenses and

Seven

months

$248,888

net

HUDSON RIVER POWER.— The
Power Company

reports

months ended Jainiarv

earnings

for

January

and

twelve

31, 1907, as follows:
1907.

1906.

January gross
Expenscg

$96,892
50.839

$76,038
35.821

Inc.
Inc.

$20,854
iS.o'e

January net
12 monthi gross
Expenses

$46,053
917.684
537. 55^

$40,217
754.642
412.824

Inc.
Inc.
Inc.

$5.83*
163,042
124.734

$380,126

$341,818

Inc

$38,308

12

months

n.t

AUTOMATIC TELEPHONE.—The

Automatic Electric Co.,
had on
of Chicago, which manufactures automatic tclephonos,
of this year $7,ono,(KX> of unlillcd busiits books on January
Since then it has added $2,000,000 adilitional to its books,
ness.
and $1,800,000 of new business is pending. The gross business
I

of the Aiitnmatic Electric Co. in 1906

was double

that of the

preceding year.
GI':N'I':RAL electric earnings.— The annual report
of nearof the General Electric Company will s.how net earnings
and
approxinmtoly
$17,500,000
of
surplus
total
a
ly $11,000,000,
The fiscal
a gross bu-iincss for the year of nrnrly $60,000,000.
year of the company ended on Jan. 31 last. Current earnings
of Inst
that period have Ixrn at Ir.ist 20 per rent in cxress
since

year.

DOMINION POWER BONDS.— N. W.

Harris

& Comp.iny

per cent bontls of the Dnmmion
have
now
Power Si Trnnsmiision Company of Haniillon, Out., which
mowns and controls the elrctrir liRht, power and street and
tcriirban railway business there.
purrliasrd $i,6so,oo<)

;

March

23,
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GENERAL NEWS.
Construction NeWs.

which

by electricity from the main
of the equipment in the Mapleton

operated

be

will

The use

Springfield.

power plant in
power house will

be discontinued.

BIRMINGHAM, ALA.—J.

Tidewater
Development Company, states that contracts for the construction of the
proposed electric line from Gadsden to Tuscaloosa via Birmingham will
be let within two or three months.

SELMA, ALA. — The
preparing to extend

M. Dewberry, president

of

Selma Street & Suburban Railway Company is
lines in the near future.
F. M. Abbott is t)resi-

its

WINSTED, CONN. —A

the

house

Burrville,

—

DEVALL

15,000 to 20,ooo-hp.
build the railway and

Evins,

of

A

Fayetteville,

company will be incorporated and organized to
power plants with a capital of $150,000. J. T.
and J. C. Eonnell, of St. Louis, Mo., are in-

terested.

LAKE VILLAGE, ARK.—The
improvement

an

electric

light

City Council has decided to establish
the construction of water works and an

for

district,

plant.

EUREKA, CAL. — R. W.

and E. \V. Skinner are planning to erect a
and have made arrangements with the North Mountain Power
Company to furnish electricity to operate the mill. A 50-hp motor will

single mill

be installed as soon as the mill

is

erected.

FRESNO, CAL.— R. W. Thomas, William
and F. S. McKee have filed claims for water

H. E. Woodward
on the Kings River,

Snyder,
rights

asserting that they
to develop power for transmission over the
Sierra Nevadas to Death Valley and the mining districts about Bullfrog

plan

Nevada.

in

LOS ANGELES, CAL. — The
tion

Council

City

for the sale of a street railway

has

granted

As none

franchise.

an

applica-

of the

local

railway companies will build this line under a twenty-one year franchise,
property owners in the district will bear the expense of construction by
Robert Marsh made the application for the
popular subscription.

LOS ANGELES, CAL. —Work

has commenced on the construction of
Plans for boat and machinery have been
the Los Angeles aqueduct.
made and bids are being advertised for supplying the machinery. The
dredging machine consists of a cutter, a centrifugal pump and three
motors.
Power will be developed on Division Creek for operating the
dredge and lighting the works by laying 5100 feet of 12-in. pipe and
installing a Pelton wheel and the electrical machinery required to furEngineer Mullholland estimates the total cost of -power
nish to 200-hp.
plant, dredger, and lighting system at $17,500.

—

MEADOWS,

CAL. B. A. Chisholm and E. Goodman propose putting
an electric power plant at the falls of the Little Salmon, 16 miles
The power is to be used for electric lighting and other
below here.
purposes in this valley.
in

—

OROVILLE, CAL. J. W. Goodwin and associates have recently purchased a large interest in the Cataract Gold Mining & Power Company.
The head office will hereafter be in San Francisco. Through this purchase Mr. Goodwin and associates have secured the control of the
the power site on the North Fork of the Feather River, where it is
said that a large reservoir will be built to store water for power purposes.

—
—

SAN DIEGO, CAL. A franchise has been granted to the San Diego &
Arizona Railway Company by the City Council.
STOCKTON, CAL. The American River Power Company has purchased a site in this city on which it will erect a power station, which
be used as an auxiliary to the main plant.

—

the plant.

COLORADO SPRINGS, COL.— The

City Council has passed an ordi-

nance providing for a vote of the taxpayers on the question of issuing
bonds not to exceed $150,000 for the purchase or construction of a
municipal electric lighting plant.

HOLLY, COL. — The

Company

is

considering

the

con-

struction of water works and an electric light plant, if the Town Council
The probable cost is placed at $40,000.
will grant a franchise.

PALISADES, COL. — B.
chased

the

$20,000.

electric

The new owner

Milwaukee, Wis., has purtown for a consideration of
make extensive improvements to the plant.

O.

lighting

Smith,

plant

will

in

of

this

MILFORD, CONN. — Langner & Company

line
its

engine and

dynamo

to

are now installing a gasofurnish electricity to operate the machinery in

Street Railway
commission there.

Company

at

Jacksonville Electric Company has been
its lines in various sections in the

city.

JACKSONVILLE, FLA. — A

franchise has been

granted

to

Craig

J.

James N. Holmes and C. B. Ware by the Hillsborough County
Commissioners for an electric railway line from this city to St. PetersPhillips,

burg and Clearwater. It is not yet determined whether the road
started as an electric road or an automobile system.

will

be

AUGUSTINE, FLA.—(The City Council has authorized the
committee to investigate the cost of installing an electric light
plant to furnish light and power to the entire city.
ST.

finance

ATLANTA, GA.— The Bibb Power Company, Macon, Ga., has effected
reorganization and applied for authority to increase its capital stock from
$100,000 to $5,000,000 and proposes to develop 50-ooo-hp at plants on
the Oconee, Ocmulgee and Flint rivers to furnish electric energy to
Macon & Albany and Atlanta & Macon interurban railways.
announced that construction work will begin in the early summer
upon a power plant on Little River that will represent when completed a
total investment of $2,000,000.
The officers of the company are: W. J.
Massee, of Macon, president; J. C. Walker, of Marshalville, vicepresident; John T. Moore, of Macon, treasurer; M. Felton Hatcher, of
Macon, secretary; J. L. Anderson, of Marietta, assistant secretary and
treasurer; Charles F. Howe, of Milledgeville, chief engineer, and Walter
T. Johnson, of Macon, general counsel.
Lockwood, Greene & Company, of Boston, Mass., have been engaged to construct the plants.
operate the
It

is

COLUMBUS, GA,—An

ordinance was introduced on March 7 calling
to vote on the proposition of issuing $100,000
for the purpose of building a municipal lighting plant.
for an election

on July

ILL.

1 1

—'The

Metropolitan

Elevated

Railway has petitioned

for a franchise to extend its line to Cicero.

—

CHICAGO. ILL. The Consolidated Gas & Electric Company has been
chartered with a capital stock of $2,500 by Samuel Buffington and others.

EAST ST. LOUIS, ILL.—The East
Company has been granted a franchise

St.

Louis

to

operate

& Suburban Railway
its

lines

on

several

streets in the city,

PEORIA,
franchise on

—

The Peoria Railway Company has been granted a
Nevada and Oregon Streets. S. L. Nelson is manager.
ILL.

—

ROCKFORD. ILL. The construction of an electric railway to connect
Rockford, Byron, Oregon, Dixon and other cities and towns in the
Rock River Valley is now under consideration. The proposed line will
be known as the Rockford. Oregon & Southern, and the proposition covers the territory between Rockford and Dixon, taking in the power plant
F. G'. Jones, of
at Oregon and the construction of a new concrete dam.
this place, is interested in the project.

—

BROOKVILLE, IND. The City Council is soliciting competitive bids
Cincinnati company has asked for a 20for electric light for the city.
year franchise, agreeing to furnish the city with light at $63.50 per
lamp per year for a period of five years. There is a strong sentiment for

A

municipal lighting, the system to be operated in connection with the
The Council, however, is opposed to a municipal plant.
water works.

EVANSVILLE. IND.— The
pany has

filed

Evansville

& Henderson Traction Com-

an application for a 50-year franchise

to operate

its

line

city.

FORT WAYNE.

—

The new Spy Run power station of the
Valley Traction Company has been put in operation and is now furnishing electric energy for operating the entire system.
The Boyd Park plant is being dismantled and equipment of the
station is being sold.
A small sub-station will be maintained at the
Fort

IND,

Wayne & Wabash

Boyd Park

plant.

GREENSBURG,

—

IND. Seven telephone companies doing business in
southern part of Ripley County have been consolidated under one
man.igcment, and Perry F. Brown, of Napoleon, is president and manMr. Brown has arranged to connect
ager of the consolidated company.
with the Greensburg Telephone Company, through which he also secures
long-distance connection for the patrons of the consolidated company.

—

INDIANAPOLIS. IND. Vonegut & Bohn, architects, arc preparing
plans and specifications for the erection and equipment of a power house
and lighting plant for the new Methodist hospital in this city. Bids for
this work will be asked for in a short time.
INDIAN.XPOLIS, IND.

plant.

SUFFIELD, CONN. — The

in

the

Sugar

Holly

& Winchester

JACKSONVILLE, FLA.— The

in this

TULARE, CAL. Clarence M. Smith, of San Francisco, has purchased the property of the Consolidated Heat, Light & Power Company
Mr. Smith states that improvements will soon be made to
in this city.

200-hp engine has been installed at the power

Torrington

making three engines

CHICAGO,

franchise.

will

the

granted a franchise for extensions of

dent.

BLUFF, ARK. J. W. Baxter, of Fayetteville, and associates
are contemplating developing the water power of White River and transmitting the electricity for operating railways, lighting and power plants
The company proposes to develop from
and manufacturing industries.

of

Railway Company has secured the right of way from Springfield to its power house in the town
power house.
of Maplcton and will extend its transmission lines to the
Consolidated

—

Bids will be received until April 5 by the
of County Commissioners for new boilers, pumps, heater and
necessary pipe work for the county power house, John S. McGaughey is

Board

chairman.

ELECTRICAL WORLD
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—
IXD. —The

IND. W. B. Harpole, owner of the electric light plant,
contemplating installing a new engine in the power house.

MOROCCO,
is

SEYMOUR,

Seymour Gas &

Light

Electric

plant

is

ad-

vertised to be sold at sheriff's sale on March 23 to satisfy a judgment
The plant is appraised at $30,000 and said to be worth at
for $21,000.

The

least $55,000.

plant

owned by Chicago

is

parties.

.

— Extensive

improvements and extensions are
contemplated in the local street railway system by the directors of the
More than $1,Chicago, South Bend & Northern Railway Company.
000,000 has been appropriated for the work to be done in this city.

SOUTH BEND,

IND.

WESTFIELD, IXD. — Messrs. Hinshaw & McKnight

are contemplating
the installation of an electric light plant to furnish electricity for lighting
the town.

AFTON,

Reynolds, of Afton, secretarj' and treasurer of
the Cherokee Power Company, writes that the proposed plant will cost
about $1,000,000. S. M. McKee, of Joplin, Mo., is the engineer.

T.—T.

I.

DUNCAX,

T.^

I.

JI.

—W.

Andrews has

S.

applied to

and operate an

for a franchise to construct

the town authorities

electric railway in this place.

DAVENPORT, lA.— Baehr & Von
engineers

Power &

Maur, of St. Ixjuis, Mo., are the
of the work contemplated by the Independent
The company has secured a site for its
Lighting Company.

who have charge

12.

Hartford Railroad Company has secured control of the Palmer Electric
Light Company, through the New England Investment & Security Company.
The transaction was completed when the old board of directors
resigned and a new board consisting of directors of the New Haven
road were elected.
In taking over the company it was reorganized
with the name of the Central Massachusetts Electric Light Company.
It
has franchises to supply Palmer and other nearby towns with the elec-

and

tricity,

furnishes the power for the operation of the Springis owned by the New York, New Haven

also

it

& Eastern Railway, which

field

& Hartford Railroad Company.

PE.\BODY, MASS.

— Charles

A. Southwnck, of Peabody, has proposed

Peabody and Danvers unite

that

water

in establishing a lighting

plant at tide

Danversport.

at

SPRINGFIELD, MASS.

—The

Springfield

Street

Company

Railway

has been granted permission by the State Railroad Commission to issue
3000 shares of additional stock. The proceeds will be used in retiring
$310,000 of floating indebtedness for property improvements and in
The company is
carrying out improvements already decided upon.
contemplating an expenditure of $250,000 on the Margaret Street power
house, including a new 2000-kw generator, new feed wires for the
Belmont Avenue, Chicopee and Indian Orchard lines, and $25,000 for a
new telephone system.
Plans are now under consideration for still
further improvements of the electric railway service.

AUGUSTA, MICH. —At

plant.

MUSCATINE,

Muscatine Clay & Tile Company is planning
to construct and operate an electric railway for the purpose of transporting clay and clay products. B. F. Primer is president.

PELL.A, lA.

I.-\.— The

—The

proposition

to

issue

municipal light plant and to extend the
xiver was defeated at an election March 5.

$70,000

water

bonds to establish a
works system to the

—

—

LEA\'EN\VORTH, KAN. Fire
Home Telephone Company, causing

destroyed the plant
a loss of $30,000.

of

the

People's

TOPEKA, KAN. — At

the city election to be held April 12, the citizens will be asked to vote on the proposition to issue $40,000 in bonds
(or the reconstruction of the city electric light plant.

ELIZABETH, KY.

—C.

Lampton has commenced surveying a route
for an electric railway between this city and West Point, a distance of
twenty-two miles.
The cost of construction is estimated at between
$10,000 and $12,000 per mile.

which

J.

KY.—The Lexington Railway Company is contemimprovements and reconstructing its lines, the cost of

LEXI.N'GTON.
plating extensive

estimated at $200,000.

is

LOUISVILLE, KY.— The
will

creasing
000,000.

hold
the

a

stock

MURRAY, KY. —The
and electric light plant
been selected.

HOUMA,

stockholders of the Louisville Traction Com13 to vote on the proposition of inof the company from $12,000,000 to $15,-

City Clerk writes that the proposed water works
about $20,000. An engineer has not yet

will cost

electric

light

CRYSTAL FALLS, MICH. — About

—The

plant.

at the

$20,000 will be expended
municipal electric light plant.

ESC.ANABA, MICH.
terial

cipal

— Sealed

proposals

will

be received

for im-

the

at

office

Boara of Public Works until March 23 for furnishing all maand work for repairs and improvements to be made to the muni*

electric

lighting plant.

HOLL.\ND, MICH.— The Board

of Public Works is contemplating
enlarging the electric light plant at an estimated cost of $30,000.

TRAVERSE CITY, MICH.— George Brownell, of Plainwell, has pur
chased an interest in the Electric Land & Development Company.
Mr.
Brownell will become the electrician of the company.
DULUTH, MINN.—The

Messabe & Northern Railway Com& Record Company for the
construction of a coal dock on its property immediately east of Ore
Dock No. r at West Duluth. The equipment will be operated entirely
by electricity, which will be furnished by the Great Northern Power
Company of Duluth. Work will begin immediately and the dock will be
ready to receive coal on or before Aug. i.
Duluth,

pany has awarded a contract

to

the Barnett

GLENCOE, MINN. — The
rebuild

Glencoe Light & Power Company is planning
system, according to plans made by E. E. Rines. of Min-

its

neapolis.

—

MANKATO, MINN. The City Council is now considering an ordinance granting a franchise to W. L. Hixon and H. E. Hance to operate
an electric street railway franchise within the city limits and a lighting
and steam or hot water heating plant.
MINNEAPOLIS, MINN.—C.

S.

Cairns,

attorney

Webster Broth-

for

Council, asking for authority to construct an electric light plant for the purpose of
furnishing electricity in Minneapolis at reduced rates.
ers,

Board of Aldermen has passed an ordinance providing for the issue of $30,000 bonds for municipal water works and

LA.

install

provements

to

meeting April

capital

an election held March 15 the citizens voted
an electric street lighting system.
Electricity will be purchased from the Commonwealth Power Company.
to

of the

SIDNEY, lA. The citizens will vote March 25 on the proposition to
grant 3 franchise to the City Telephone Company.

pany

XLIX, No.

Vol.

is

preparing

a

franchise

to

present

City

the

to

MINNEAPOLIS, MINN.—The

City Council on March 8 revoked the
ordinances on which the Minneapolis General Electric Company for
The comyears claimed its franchise rights to do business in this city.
pany is permitted the use of the streets until Jan. I, 1908. and must secure
a franchise from the cily before that time or go out of business.
five

NAPOLEONVILLE, LA.—The municipal electric
cently erected at a cost of $15,000, is now in operation and giving service
The plant
at IS cenu per kw-hour, or 50 cents per month per lamp.
hai a capacity of twenty street arc* and 1000 incandescent lamps, and is
lighting

plant,

re-

equipped with two dynamos and a Chu»c engine.

—

BALTIMORE, MD. The United Railways & Electric Company has
under consideration the building of an auxiliary power station to serve
ill Day Shore Park line and to provide electric power for the east water
The new power plant will also furnish electricity
from c.-.nncctions.
The coit of the work is estimated at
(or lighting at Bay Shore Park.
about $100,000.

MIDI^AND, MD. — The

Consoliilaled

Coal

Company

has ordered for
altcrn-itingcurrent

Midland Kleclric Lighting Company a 2200-volt
dynamo from the Westinghotise Electric Company. The company will
It
erect a brick building In place of the one recently destroyed by fire.
will also inilill two more lioilers of Sohp each, thus increasing the
the

a recent

meeting

it

w«i voted

to appro-

t9,ono for lighting the •treeti and buildingt, and the Selectmen
were authoriied to enter into a contract with the Edison Illuminating
Company to (urnish Hreet lighting until April 1, 1908. By the term«
o( (he contract the ompany i> to furnish incandescent lamps at 33 cp up
The
to 400 to lis P«r lamp per year, and all atmve 400 at $13 per lamp.
town now uses 450 lamps. The price for arc lamps is $65 prr lamp per
priate

I'ortification

YAZOO

CITY, MISS.— The

for the construction

Council

City

and equipping of the

Johnson Company, of Vicksburg.
length and will cost $50,000.

has

awarded

the

The road

is

over

contract

Saunders-

city street railway to

miles

three

in

HEl.I.EVII.l.i;, MO.— The St. Onir County Farmers' Mutual Telephone Company has purchased the plant and system of the Millstadl
Telephone Company in Millstadt.

BITTER CKF.EK, MO.— The
lieen

porators are:

Bitter

Creek

Mutual

Telephone

Com-

The

incor-

incorporated with a capital slock of $10,000.
II. J. Whipple, U. I'. Kern and 1-", Carmichel.

CEDAUDALE. MO.— The
Company has filed
The incorporators

Kslella,

Ccdardnle

K

Telephone

Qiiinlin

articles of incorporation with a capital stock of $5,000.

arc Charles Johns and Milo Smith, of Driskoll, Charles
Shepard. of Ccdardair, ami M. ('. Kellcy, of Eslella.
(

$50

EN'I'KAI.IA,
licmdi

ncin

for

MO— The
water

favor of issuing
clliiens have voted In
works and $15,000 bonds for an electric light

plant.

ye«r.

I/)WELL, MASS. — The Hamilton

Minufacluring Company is contemplating building a new power house and coal pocket on Jsckson street
Weitinghouse, Church, Kerr ft Company, of New
at a co<l of tiso.ooo.
York, are ihe engineers.

PALMER, MASS. — It

Jackson Electric Light Power & Street Railplanning to build a line up North Jefferson Street to
and possibly to Belliaven. and is also contemplating the
is

Gallatin Street extension.

pany ha*

capacity of the plant to 8oo-hp.

FKAMINGIIAM, MASS.— At

JACKSON, MISS.— The
way Company

Is

announced

that the

New

York,

New Haven &

KANSAS CITY. MO. -Mids will lie leceivcd niilil M.iuh 29 by the
Board of Public Works for general steam heating and ventilating of
lloiler^
Ihe General Hospital; also for the following special ri|iiipnicnt
automatic heat regulation, refrigeration and electrical ei|iiipinrnt. Everell
:

I-.lliolt

is

secretary.

—
March

ELECTRICAL

1907.

23,

SHATTL'CK, MO.

—The

Farmers' Mutual Rural Telephone Company

has been incorporated with a capital stock of $1,500.
The incorporatort
are T. J. Eldredge. William Holmes. McHenry Smith and Charles Taylor

SALTESE. MONT.

—Arrangements

OMAHA, NEB. —The Omaha
place

all

of

are

being

and water works plant in

tion of an electric light

Independent

for

the

installa-

this town.

Telephone

wires underground throughout the

its

made

Company

will

city.

ASBURY

PARK, \. J.— The Atlantic Coast Electric Light Company
has announced that beginning with June i the price of electricity will be
reduced to 18 cents per kw-hour with a discount for prompt pa>'ment.
S. F. Hazelrigg, president of the Atlantic Coast Electric Light Com*
pany, has placed contracts for a new power station equipped with turbine
condensing apparatus, with Rouble the capacity of the present plant.
As the new machinery will not be in position in time for service the
coming season, additional machinery will be placed temporarily in the
power plant of the AUenhurst Railway to meet the demands until the
new plant is in operation.

— The

River Power Company is contemplating the erection of a power plant of 30,000-hp on the Delaware
River between Belvidere and Foul Rift.

BEL\'IDERE, N.

JERSEY CITY,
corporated

with

a

J.

stock

Allendale Electric Company has been inof $100,000 by Frank G. Smith, John

Milton and Benjamin Treacy.

NEWARK,

—

The Common Council on March 12 adopted the
J.
made to the special committee of the Council in
lighting plant for the new city hall for the installation of
N.

recommendations

charge of the
an electric lighting plant to cost, with switchboard and wiring complete,
about $25,000, with two generators of loo-kw capacity and one of 50-kw
capacity.

—

XEW.ARK, N. J. Frederick O. Runyon, who has been the city's
engineer expert in the investigation of municipal ownership of electric
light plants, submitted to the Board of Works on March 14 a supplement to his report on the cost of constructing and maintaining a
municipal plant, showing the effect of the new "magnetite" street arc

Syracuse Lighting Company has abandoned
in gas and electricity rates ordered by
The order of the State
the State Commission of Gas and Electricity.
fixes the price of electricity at nine cents per kw-hour until Oct. I,
1907, and eight cents per kw-hour thereafter, and $68 per street arc
It also refixes a standard of service for gas, requires
lamp per year.
an improved system for the inspection of arc lamps and establishes a
heat and
classified schedule of rates for electric energy for light,
power.
It is stated that the company will not renew the effort to lease
its property of the United Gas Improvement Company, of Philadelphia,
Pa.
The company will tal^e steps immediately, it is said, to make improvements to its system.

Mr. Runyon demonstrated
in reducing the cost of street lighting.
the average cost per arc lamp with the "magnetite" lamp in use,
and service from a municipal plant for a ten-year period, would be
$59.67, as against 865.22, the estimate with the present type of lamp,
The supand $70, the rate offered by the Public Service Corporation.
plementary report was ordered by the board, because President Thomas
N. McCarter, of the Public Service Corporation, in making an offer

TROY,

beginning September i, 1908, at a
company was enabled to make
The city now pays $95 per
that rate because of the "magnetite" lamp.
to

make a new

contract,

UTICA, N.
April

cessories.

—

BABYLON, L. I., N. Y.— The Babylon Electric Light Company has
decided to amend its charter in order to permit the manufacture of
gas for use in Islip and Bay Shore.
The company also proposes rebuilding its plant and constructing a new fireproof station.

—

The Buffalo Southern Railway has been
Y.
franchise to build an electric railway from East Aurora to
with the Hamburg line.
a

granted
connect

—

COHOES.

X. Y. .\ franchise has been granted by the City Council
to the Hudson River Electric Company to furnish electricity for lighting purposes in this city. The company agrees to furnish electricity at a
maximum charge of eight cents per kw-hour and also to furnish free of
charge electric energy for lighting the city hall and various fire houses
throughout the city. All of the wires of the company are to be placed

underground conduits.

in

—

LOCKPORT.

It is reported that the Westinghouse interests
N. Y.
are to provide the electrical equipment for the plant that will be erected
by the Ontario Power Company near Lockport, with the New York Cen-

The plant is to be built on the Ernest
Railroad as a third party.
farm, two miles from I-ockport. on which is located the power station of
the Niagara. Lockport & Ontario Power Company.
tral

ROCHESTER.

N.

Y.

—The

Appellate Division of the
in which the State

on March 6 handed down a decision

Supreme Court
Railroad Com-

mission is ordered to grant a certificate of convenience and necessity to
the Rochester & Southern Construction Company to build a road from
Rochester. Corning. Elmira and other southern points, which certificate
had been previously denied by the commission.

—

N. Y. The Board of Public Works has appointed Cliairman
White and Clerk Midlam as a committee, to visit nearby cities and
ascertain forms of contracts for street lighting, etc., with a view to
asking for bids for the new lighting contract.
SYRACUSE. N. Y.— The Syracuse & Milford Railway Company has
the Secretary of State to build a
filed articles of incorporation with
railway to run from Syracuse to Milford, a distance of twelve miles.

ROME.

River Electric
be given up and that after
the business will be transacted at the Glens Falls office.

I

that

the

local

offices

C— The

N.

will

Legislature

has

passed

a

permit-

bill

town of Fayetteville to sell or lease its electric light plant on contract.
A bill was also passed amending the charter of the Yadkin Development & Power Company.
ting the

—

STATESVILLE, N. C. The town has placed contracts with the
Westinghouse Company and with the General Electric Company for an
for the transformer stations to be erected in accordance with a
contract with the Southern Power Company, which is to deliver electric
outfit

energy in the town by June

ALLIANCE, OHIO.
templating rebuilding
intendent.

i.

—The

Alliance Gas & Electric
D.
plant the coming year.

its

Company is conW. Low is super-

—

ATHENS. OHIO. Bids will be received until March 25
Golden, Village Clerk, for $6,000 electric light bonds.

BLANCHESTER, OHIO. —The

citizens

are

W.

by

BUCYRUS, OHIO. —The

capital stock of the Bucyrus
has been increased from $60,000 to $100,000.

Company

OHIO. E. C. Bliss, owner of the Burton electric
plant, is contemplating installing a 50-hp tubular boiler, stack, etc.
CANTO.X, OHIO.— The Central Heating &
made application to the City Council for a
maintain a plant in this

Lighting
franchise

new

Telephone

—

BURTON,

B.

extending

contemplating

the lines of the municipal electric lighting plant and installing 40
A. E. Doughman is superintendent.
street lamps.

light

Company

has

install

and

to

city.

\ new

CED.\RVILLE, OHIO.

boiler will be installed in

ville electric light plant this spring.

E. G.

Lewry

is

the

Cedar-

owner and manager.

managers of the municipal elecsummer.

plant are contemplating installing a day service this
Meters will be installed. F. A. Moody is chief electrician.
tric

light

CINCINNATI, OHIO.— The
the Union Gas &

a lease with

ALB.ANY, N. y. .\pplication has been made by the Buffalo & Lake
Erie Traction Company to the Board of State Railroad Commissioners
fof authority to increase its capital stock from $6,750,000 to $7,500,000.
The purpose of the increase is to purchase the stock of the Jamestown
Chautauqua & Lake Erie Railway.
The company is building a continuous line from Erie to Buffalo.

BUFF.\LO, N.

lines

all

CHICAGO JUNCTION, OHIO—The

— The

Roswell Electric Light Company is now installing in its plant a 300-kw General Electric alternator, 37S-hp Vilter
Corliss engine and a i7S-hp Springfield internal furnace, boiler and acN. M.

lighting plant

electric

FAYETTEVILLE.

arc light a year.

ROSWELL.

—The managers of the muriicipal
next summer.
of the
Y. — Notice has been given by the Hudson

N. Y.

Power Company

year, declared the

lamp a

rate of $70 per

reduction

the

are considering overhauling

.

recently

against

fight

lamp
that

615

—The

SYR.JiCUSE, N. Y.

Its

Hudson

J.— The

N.

capital

\\'OKLD

ing

company

the

for

build

to

State Board of Public Works has signed
Electric Company, of Cincinnati, providand maintain a pole line on the berme

bank of the Miami & Erie canal
of

tance

12

A

miles.

protest

from Cincinnati to Glendale, a disthe lease was made from Cin-

against

as the citizens desired to plant trees along that portion of the
The Attorney General has
canal within the city in order to beautify it.
refused to approve the lease until he allows a hearing on the protest.
Both the .Attorney General and Governor must approve the lease before

cinnati,

it

becomes

valid.

COLLINWOOD, OHIO. —The

are contemplating installing a
3-phase generator in the municipal
C. G. Beckwith
electric lighting plant, to be in operation by May 30.

350
is

to

40okw

citizens

alternating-current,

manager.

—

OHIO. The citizens are contemplating establishing a day service and expect to install an 85-hp gas engine and an alternating-current generator of 50-kw capacity in the municipal electric

COLUMBI.\NA,

light plant.

COLUMBUS, OHIO. — Bids

will be opened on March 28 by the
furnishing material and installing addifollows:
One
tional machinery for the municipal electric light plant as
adapted
high pressure condensing steam turbine of ample capacity and
driving a direct-connected generator of a rated capacity of i,ooo-kw

Board

of

Public

Service

for

for

under normal load condition; one loookw turbine type alternator: one
exertcr set; one loob-kw surface condenser and accessories; two 300-hp
water tube boilers with super-heater: stokers for two 300-hp water
tube boilers with the necessary actuating power and machinery: steel
fuel
coal bins over two 300-hp boilers with capacity of 100 tons;
economizers for two 300-hp water tube boilers; additional switchboard for
i.oookw alternator and exciter: 300 arc lamps of a rated capacity of
2000CP each: 6000 ft. J^-in. steel rod for mast arms: 5000 ft. i^in.
steel pipe for mast arms; extension to switchboard gallery 11 ft. 6-in.
wide X Q ft. long. Edward F. McGuire is secretary of the board.
COXNE.\T. OHIO. .\bout $2,000 will be spent on repairing the lines

—

rf

the

derson

municipal electric
is superintendent.

n.\YTON, OHIO.

—The

double the capacity of
manager.

its

ELYRLV. OHIO.— The
specifications

Dayton
pl.int

the

coming

year.

Lighting Company
the next year.

within

is

F.

J.

K.

Hen-

planning

M. Tait

to
is

City Council has adopted the electric lighting
the board to advertise for bids for

and has authorized

lighting the city.

plant

lighting

"
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GRAND RAPIDS, OHIO. —The
being contemplated by
Heising is manager.

GREENVILLE,
Company
M. Rust

the

OHIO.—The

planning to

is

Ught

Electric

PITTSBURG, V\.

Power

&

boiler in its plant this year.

Bank &

Savings

Provident

Com-

Trust

HICKSVILLE, OHIO.— C.

L. Lett, president of the Hicksville ElecLight Company, writes that the company expects to install a loo-hp

tric

HURON, OHIO. —The Warren
the

contract

new generator

the

for

the

Manufacturing Company has

Electric

in

municipal

the

for

HURON, OHIO. —The

considering

are

citizens

question

the

of

in-

creasing the capacity of the municipal electric lighting plant and contemplating the installation of a 65-hp engine and a generator of 45-kw
capacity.
J. C. Britton is chief engineer.

LORAIN. OHIO.

—The

Gas &

Citizens'

Company

Electric

is

contem-

plating extensions and improvements to its plant and will install a 200kw, three-phase, 6o-cycle, 2000-volt alternator and gas engine with switchboard and station equipment, and also 15 new street arc lamps. William
M. Adams is manager.

MINERVA, OHIO. —A new

of

outfit

under consideration for the municipal
Pennock is superintendent.

and

dynamos

lighting

plant.

engines

electric

now

is

Willard

MT. VERNON. OHIO.—J. Dover of this place is interested in
construction of an electric railway from Wooster to Mt. Vernon.

ORRVILLE, OHIO.— The

SABIN.^, OHIO.

will

W.

is

is

extend its
Enck is manager.
also

rebuilding of the pole lines of the municipal
now under consideration.
C. W. Morrow is

are informed that the lines of the
municipal electric light plant will be entirely rebuilt next summer.

STEUEENVILLE, OHIO.— The La
•ideration

of

installation

direct-current

W.

motors.

Belle Iron

Works has under

2oo-hp alternating-current motors
D. Crawford is manager.

and

con-

CHESTER,

Steubenville Traction & Light Comcontemplating extending its lines seven and one-half miles to
connect with the East Liverpool Traction & Light Company.
C.
J.
Kothery is manager.

VERSAILLES. OHIO. — Extensive

additions and improvements are to
and orders for machinery

to the municipal electric lighting plant

have been placed as follows:
One las-kw, direct-current Fort
generator, one i8s-hp Skinner engine.
A Brownell boiler of
has recently been installed.
J. F. Herbert is manager.

WAf'AKONETA, OHIO.—A
purchased

for

the

municipal

200-bp

electric

water

tube
plant.

light

boiler

125-hp

soon be
Francke is

will

Albert

BANDON. ORE.—Edwin
secured a contract

for

G. Ames and Hollopeter
the eslablishmenl of a light and

'

have

Brothers

power plant

at

Bandon.

PORTLAND, ORE. — Harriman

interests,

who

recently

purchased the

forvallii

& Kaitern Railroad, proposes to construct an electric instead of
ileam road from Portland into Clackmas County, following the
Clackm.i. River to a jwint within twenty
miles of this city, where a townslte
will be iMated.
I'ower will be secured from the river for the

a

generation

of electricity.

C.

S.

Spring Brook Lumber Company, of Moosic, is
37V5-hp additional capacity in individual motors, making
the loul capacity sy'/.hp in its mill at the present
lime.
The Dr.
Vorheei Awning Hoo<l Company, of this place, is erecting a new f.ictory which will Ijc operated by electricity.
Wagner single-phase motors
will be used.
The Standard EIrctric Light, Heal & Power Company will
furnisli electricity for operating lx)lh of the alwve
plants.
Frank Howard i> <uperlnlendcnt of Ihe lighting company.
a

BROWNSVILLE. PA.— The We.t Penn

Electric Company will extend
Fooidale to connect with Ihe West I'cnn lines at that point.
E. .Moore i« manager.

linea to

'.'.

lampi

J.

fftoot

PA,- -Thirty Jandus allernallng-current multiple

be

will

in.iallcd

PA.— Telford

Mining Company,

franchise

for

W.

l<"-eve«

OLD
'lecliic
•

•i«

"f

is

.

lighting

iio-

lyiiem.

light

purchase
general manager.

ihc

10

ijj.kw

a

has

repre.entaiive of the
petitioned Ihe Council

plant.
i<

J.

Forge Silk Company is Installing «n
by eleclriclly.
The equipment conChalmeri generator, two 50 hp motora, Harris

operate
Allit

I.«wii,

Clll»n»' Light. lUat It Power Company
of a 1000 kw generator for ill plant.

I-OUGE, I'A.— The Old
plant

municipal electric

lloovcriville,

at

an electric

JOHNSTOWN. PA.— The
conlcmplalinit

the

in

tupenntrndrnt.

it

IIOOVERSVJLLE.
Somerael
for >

and

specifications

for

the

street

local

Chester

SPARTANBURG,

C.

S.

—The

Southern Power, Electric & Manufac-

turing Company, which is developing several water powers near Spartanburg, S. C, is seeking to get a franchise from the town to furnish
electricity for lighting and power purposes.

WAG'NER,

S.

—

D. John .'ibsher and others are considering the erecrailway to Lake Andes.

CHILDRESS, TEX.—J. L. Robertson, of Dallas,
franchise for an electric light plant in this city.

has

obtained

a

—

OALL.-\S, TEX. The contract has been awarded for the erection of
the power plant at the Baptist Memorial Sanitarium, at a cost of about
$20,000.

pany has

Merchants' Electric Light & Power Coman amendment to its charter, changing its name to the
and increasing its capital stock from
Electric Company,

filed

Gainesville

$25,000 to $50,000.

FORT SAM HOUSTON, TEX. —Bids
J.

and

will be received until April 4
Fleming, Constructing Quartermaster, U. S. A., for furnishing

L.

installing

in the post exchange and gymand double stable guard and shop
furnishing pole lines and making service connections to

electric

nasium, post hospital,

and

buildings,

for

ils

mill

fixtures

lighting

officers'

club,

the buildings,

all

SEGUIN, TEX.

—The

City Council has under consideration a proposi-

tion to purchase the Treole electric light plant at a cost of $50,0*0.

CAVENDISH, VT.—W.

Wheelock,

N.

engineer for the power plant contemplated
supply electricity to Claremont industries.

of

for

Claremont, N. II., is
Cavendish, which will

—

BRISTOL, VA. There are now two propositions before the Bristol
Board of Trade looking to the furnishing of electricity in this city for
lighting and power purposes.
One has been presented by Ch;irlcs Hansell & Company, of New York, and the other hy Dr. M. L. Fowler and
The former propose to construct a dam across
associates, of Bristol.
llolston River at Fishdam, ten miles east of Bristol, and the latter
propose to construct a similar dam near BlulT City, ten mites
Fishdam and eleven miles south of Bristol.

west

of

—

BURKE'S CREEK, V.'\. Efforts are being m.ide to have an electric
from Burke's Garden and Cove Creek to Bluefield.
railway built
A. S. Grcever, of Burke's Garden, and others are interested
Professor
the project.

in

— The

Assemblynun on March 9 adopted
recommending that the city pay
$54-75 for each arc lamp, Ihe number not to exceed 70 lamps for each
year.
The Virginia Passenger & I'ower Company has for five years

Ihe

report of the

furnished

the

cily

BELLINGIIAM,

VA.

City

committee on

light,

lamps free of charge.

WASH.— The

Company has submitted

a

Whatcom County Railway &

proposition

municipal elcclric plant for a term of

to

the City Council

to

Light

le.ise

the

live years.

SEATTLE, WASH.— Bills

will be received until April 30 hy James
Taylor, supervising architrct, Washington. I). ('., for installing a
conduit and wiring nyslein for the United St.itcs coiirlliousc. custom

Knox

house and poslofllce

CO.NE.MAUrjII,
voli

— Surveys

the

of

lines

MANCHESTER,

AVOCA, PA.— The

jniialling

W.

C—

of the work.

Wayne

superintendent.

111

S.

Traction Company will soon be completed, when the company will be ready to receive bids for the work.
The road will be operated by electricity and will need complete equipment.
The James D. Labor Company, of Washington, D. C, has charge
railway

by

is

made

erecting a plant in this place.

The Bishopville Light S: Power Company
has sold its entire plant and system to the town of Bishopville, which
will be operated hereafter by the municipality.

300-hp

STEUBENVILLE. OHIO.—The

be

West Penn Railways

GAINESVILLE, TEX.— The

CLAIRSVILLE, OHIO.— We

pany

now

is

BISHOPVILLE,

manager.

ST.

the

tion of an electric

— The

plant

light

the

Heat & Power Company

Orrville Light,

contemplating -extending its lines 1^4 miles, and
lines to West Market, a distance of one mile.
H.
electric

made by

are being

traction lines

Borough Council has granted a franchise to
York Water & Power Company to erect its lines on certain streets
The company is to supply electricity to the cement
the borough.

company, which

lighting plant.

electric

—Plans

its

WEST YORK, PA.^The

boiler in its plant.

been awarded

extend

to

—

&

suit

12.

from McKeesport to Glassport. The
company will also build an extension of its line from McKeesport to
East Pittsburg by the way of Wilmerding and Turtle Creek.
RENFREW, PA. A charter has been issued for the Burton Telephone Company, capitalized at $5,000. The directors are William .1.
Burton, Joseph L. Campbell, Langdon S. Riley, Penn township; Robert
Shufflin, Butler.
J. Marks, Middlesex township, and Thomas J.

Company

S.

of foreclosure against the Harrison Water
and Victor T. Chambers, receiver of the company.

instituted

Company

Light

new

XLIX, No.

The work will
Corliss engine, CoatesviUe boilers and about 300 lamps.
Frank Howard, of Avoca, has charge of
be completed about April i.
the work.

is

Frank

superintendent.

is

HARRISON, OHIO.— The
pany has

& Power Company.

Light

Greenville

a

install

new water wheel

of a

installation

Pilliod

Vol.

at

Seattle.

SEATTLE, WASH. — ll

is reported from New York thai plans, speciand eslimales are on for Ihc ci)ini>lcte elcclric.1I ei]uipment and
construction of Ihe large electrical power plant on the Ni.H«iually River
for furniiliing power for r.iilroad car shops to be conHliiicteil at Tacoma
are being prepared by the Wrstinghouse Kleclric & Maiiuf-ictiiring Company for RiibininHinn and acceptance to H. K. Salsich. president of the
Salsich Luinlier Company, which is to huilil the plant.
SPOKANE. WASH.-M. A. Cruinbaclicr. of Ihe l'.icific Telephone S
Telegraph Company, announces 1I1.1I plans have been cmnpleled to install a common battery nyslcm at Daylon, Wash., to cost $15,000.

fications

SPOKANE. WASH.— G. W.
Ion

&

Soiithen^trrn

Kleclric

Thompson, a stockholder of Uie IxjwisCompany, announces Ihnt the

Railway

—
March

Company, of Philadelphia,

Schofield

above company,
River,

ELECTRICAL WORLD.

1907.

23,

which,

Pa.,

together

with

He

also

cost $5,200,000.

will

commence

build

will

the

system of the

power house on the Salmon
states that construction work will
the

3POKANE, WASH.—The

stockholders of the Washington Water
Power Company have voted to increase the capital stock of the comHenry M. Richards, president
pany from $5,000,000 to $10,000,000.
of the company, announces that the money will be expended in the betterment of the electric railway system and the extension of several lines.
Henry M.
The officers of the company re-elected for the year are
:

Campbell, first vice-president; D. L. Huntington, second vice-president and general manager; H. L. Bleeker, secretary; H. E. Perks, treasurer.
A.

president;

Richards,

B.

—A.
be expended
WASH. —A

T.ACOMA. WASH.
$100,000 will

Thorn, city electrician,
this year in improvements.

writes

L.

about

that

to

Bismarck.

and operate

The company has also received franchises
on various streets of the city.

build

to

electric lines

TEKOA, WASH.— The

River Railroad Company is
The line will
planning to extend its line from Tekoa to Indian Creek.
be operated ty electricity and a local system will be operated in Tekoa.
The line will ultimately be extended to St. Maries River, Idaho,

Maries

Saint

TUMWATER, WASH. —The

Olympia Brewing Company

install a large electric power plant
power for the brewery and to furnish
to

The company

water.

its capital

capital stock

electric light to the

for light and
town of Turn-

Bellaire Southwestern

Company

Traction

stock from $10,000 to $500,000.

AMHERST, WIS. —The
its

to furnish electricity

planning

is

gas engines.

install

will

WHEELIXG. W. VA.—The
has increased

Amherst Telephone Company has increased

from $2,500

to $6,000.

HATFIELD, WIS.— The La

NEWTON, WIS.— The

has

filed

Company has filed
The incorporators
Duvenek, Herman Goght and Carl

Lake

English

Telephone

articles of incorporation with a capital stock of $2,100.

Ernst

Onsorge,

Alexander

J.

Jacob.

RACINE, WIS.

—The

Milwaukee

Railway & Light Company

Electric

has abandoned the proposed erection of the power
of Lake Avenue and Second Street in this city.

BRANTFORD, ONT.— The Ham &
erect a

new

Company

Nott

corner

the

plant at

planning

is

to

building and power plant at a cost of $100,000.

S ASK.— Bids will be received until April
construction of water works, a sewerage system and electric
Address, City Secretary and Treasurer.

BATTLEFORD.

for the

light

plant.

—

—

DUNVILLE, ONT. The Dunville Independent Telephone Company
The incorporators are:
has been incorporated with a capital of $60,000.
K. A. Harrison, T. Marshall and A. W. Haun, all of Dunville.

EDMONTON, CAN. — R.

Keeley.

R.

estimated cost of $12,000.

has recommended
run the city plant at an

engineer,

city

the council purchase a 900-hp engine

to

Address Mayor Griesbach.

LETHRRIDGE. CAN.— The

Lethbridge Electric Company has deM. Freecided to spend $25,000 this year in improvements to its plant.
man is managing director. The following officers were elected at the
recent annual meeting:
F. H. Mewbum, president; T. D. Kevin, vice-

H. MacBeth. secretary and treasurer, and M. Freeman, man-

president;

aging director.
has been decided that the Windsor light debe conducted by a commission with the same powers as
The light committee of the City Council will turn
the Water Board.
over the plant to a body of three men.
to

is

WINNIPEG, MAN. — Cecil

Smith, civic power expert, has received
instructions from the civic power committee to call for all tenders necessary for the construction of the Point du Bois power plant by April i. The
estimated cost of this work is $3,500,000.
B.

WOODSTOCK, ONT. —The

City Council and Railway and Municipal
consideration the extending of the
municipal electric light plant at a cost of $9,000.

Board

said

are

to

have

under

CAMPECHE. MEX.— A

franchise has been granted to L. B. Speyer &
them the exclusive privilege
A
to furnish electricity for lighting and power for a term of 20 years.
company will be formed with a capital of $300,000 to build the plant,

Company by

which

will

the city of Campeche. granting

be financed by L. B. Speyer

GUAX.AJUATO. MEX. —The

&

Co.

Guanajuato Power & Electric Company
as

to

increate

has decided to amend its articles of
new
The
to
$3,500,000.
from
$3,000,000
stock
capital
the
stock issue of $500,000 is to be exchanged for the entire capital stock of
The Michoacan Company owns a concession
the Mtchoacan Company.
from the Mexican Federal Governraenl. covering two water powers on
the Angulo River, about thirty-five miles east of the present plant of
incorporation

the Guanajuato company.

so

Saltillo

Electric

Light

& Power Company

capital stock to $200,000.

Company

Elections.

meeting of the Antwerp Telewere chosen;
P. P. Doering,
president; C. A. Lindemuth, vice-president; J. H. Finley, secretary and

Company,

phone

the

the

annual

following

officers

treasurer.

COLUMBUS, OHIO. — At

a meeting of the directors of the CoTelephone Company the following officers were elected
Henry A. Lanman, president; John Joyce, vice-president; Edwin R.
Sherp, secretary and treasurer, and Gansley R. Johnston, general
manager.
Citizens'

CROOKSVILLE, OHIO.— At
Telephone
elected:

Company, held

the

recently,

annual meeting of the Crooksville
the

following

named

officers

were

Rhodes, president and general manager; T. F. Wilson,
William Harris, secretary; J. L. Bennett, treasurer.

B.

J.

vice-president;

—

CH.ARLESTOX.

At the annual meeting of the stockholders
S. C.
Savannah River Power Company the present board of directors
was re-elected. Mr. H. A. Orr was re-elected president; Mr. C. Elmer
Smith, vice-president; Dr. S. M. Orr, treasurer, and Mr. E. K. Chapman, secretary.
DAYTOX, OHIO. At the annual meeting of the Home Telephone
Company of this city officers were re-elected as follows: J. T. Barlow,
president; H. C. Kiefaber,, vice-president; J. C. Reber, secreUry and
of the

—

treasurer.

N.

B.

—A

special

meeting of the directors of the

Xew Brunswick Telephone Company, held recently. Dr. A. A. Stockton
was elected president, and W. T. Whitehead, vice-president.
GILLESPIE. ILL.— At the annual meeting of the South Chenoa
were elected for the coming
Thomas Boyd,

Telephone Company the following

officers

C. J. Gillespie, president;
secretary.

F. Johnson, treasurer;

year:

T.

the annual meeting of the stockholders

HONOLULU, H.\WAII.—At

of Hilo Electric Company, held Jan. 26. the following were elected officers
John A. Scott, president; C. C. Kennedy, vice-presiand directors:
dent; N. C. Willfong, treasurer; W. T. Balding, secretary; R. I. Lillie,
auditor; with O. H. Shipman, Levi C. Lyman and Alex. Valentine,
directors.

—At

a meeting of the Kaurai Railway Comthe following officers and directors were
F. M. Swanzy, president; H. M. von Holt, vice-president; T.
elected:
The above with W.
C. Davies, treasurer; E. H. Wodehouse, secretary.
-A. Kinney and W. F. Dillingham, directors.

pany,

Ltd..

HAW.'SiII.

recently,

held

NEW CONCORD,

OHIO.

—

At the annual meeting of the directors
Telephone Company, the following named officers
were chosen: S. C. Herdman, president; J. E. McClelland, vice-president; J. B. Rhodes, secretary and treasurer.
ST. LOUIS. MO. At the annual meeting of the stockholders of the
Bell Telephone Company of Missouri, held recently, the old board of
directors was re-elected as follows: James Campbell, W. Duncan. G. F.
Durant. F. P. Fish, C. S. Gleed, J. A. Holman, P. C. Maffit, D. S. H.
Smith, C. P. Walbridge, Edwards Whitaker and C. E. Yost.

New Concord

of the

New

Industrial Companies.
of New York,
with a capital stock of $50,000

THE AMERICAN ELECTRIC LAMP COMPANY,
N. Y., has

WINDSOR, ONT.— It

partment

its

ANTWERP, OHIO. — -\t

HONOLULU.

15

COLLINWOOD, ONT. The corporation of Collinwood is contemplatT.
ing increasing the capacity of the municipal electric lighting plant.
Bassett is superintendent.

that

has decided to increase

FREDERICTOX,
Company

Crosse Water Power

a mortgage to raise funds with which to build a dam across Black River
at Hatfield for the purpose of generating and transmitting electric and
hydraulic power.

are

—

PIN OS ALTOS, MEX. The owners of the Pinos Altos mines arc
preparing to erect a hydro-electric power plant about three miles from
the town.

lumbus

franchise has been granted to the Tacoma
T.\COMA,
Railway & Power Company by the City Council to construct a street car
line

617

SALTILLO, MEX.— The

summer.

this

:

by

J.

filed

articles of incorporation

O'Donohue and

J.

others.

THE BANDOX ELECTRIC COMPANY,
E3ward
William H. Hallopettr. The
Portland,

Ore.,

by

.

G.

Ammo,

capital

THE CANADIAN ENGINEERS,

has been incorporated at
Clayton E. Hallopeter and

stock of the company is $10,000.
LTD., of Ottawa, Ont., has been

incorporated wnth a capital of $60,000 to carry on a general business as
The inmechanical, civil, electrical, mining and consulting engineers.
T. T. Simpson, R. W. Farley .and S. J. Chapleau. all
corporators are:
of Ottawa, Ont.

THE ELECTRIC SHOE POLISHER COMPANY,

of Jersey City,
by Mcrhas been incorporated with a capital stock of $500,000
Kelly.
vin M. Chesrown, Theodore Rurode and Charles C.
THE JOHN O. STIVERS ELECTRICAL COMPANY, of Denver.
of $100,000 by John O.
Col., has been incorporated with a capital stock
stivers, Henry Broadhurst and others.
KIRK-H.-\BICHT COMPANY, of Baltimore, Md., has been
N.

J.,

THE

merchaaorganized to deal in electrical supplies and iron and brass
Kirk, William C. Habicht,
disc, has been incorporated by Charles E.
The
George W. Wilson, Arthur A. Bregel and George A. Solter.
capital

stock

is

$5,000.

THE LITCHFIELD CONNECTICUT ELECTRIC SUPPLY toCOMthe

PANY, of Litchfield, formally announce its change of name
Connecticut Electric Manufacturing Company of Litchfield.
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THE MUNICrPAL CONTROL COMPANY,

of New York, N. Y., has
with the Secretary of State, with a capital
The directors are J. D. MacAno, J. Donohue and
stock of $1,000.
\'. A. MacAno, New York,
N. Y.
articles of incorporation

filed

SAN FRANCISCO, CAL. — The

Lincoln Northern Railway Company
The
has filed articles of incorporation with a capital stock of $11,200.
incorporators are E. E. Calvin, William F. Herrin, William Hood, N. T.

Smith and

J.

L. Willcutt.

—

DENVER, COL.

Articles

incorporation

of

have been

for

filed

the

Walsenburg & Western Railway Company with the Secretary of State.
The company is capitalized at $100,000. and the incorporators are: E. W.
Griffith. L. E. Rowland, F. E. Guy, George C. Barnard and F. J. Jackson, all of Denver.

—

DENVER, COL. The Yampa Telephone Company has been incorporated with a capital stock of $10,000 by Arnold Powell and others.

NORWICH, CONN. — The

Norwich

Company has filed artiThe incorporators

Electric

cles of incorporation with a capital stock of $5,000.
are Charles J. Twist, James M. Fullmore, Carroll

Adams,

L.

WASHINGTON.

Washington. Spa Springs & Gretta

Rail-

of incorporation with a capital stock of
The incorporators are: James C. Rogers. Benjamin D. Steph$20,000.
ens. Fillmore Beall, J. Enos Ray. Jr., and Marion Duckett. all of Prince
filed articles

—The Bristol Mutual Telephone Company has
Marriam and
stock of $2,500 by D.
incorporated with
—The Davenport & Burlington Interurban
D.WENPORT.

BELLEFONTAINE, OHIO.—Articles

a capital

others.

J.

l.\.

Company have been

Construction

Hipwell

G.

C.

Comincor-

C. G. Hipwell is presiporated, each with a capital stock of $250,000.
The latter company, it is stated, is formed to
dent of both companies.
build an interurban line from Davenport to Burlington, which the first

named company

own and

will

—

—

lA. ^The La Porte City Farmers' Mutual Telephone
has been incorporated with a capital of $24,000 by O. A. Wal-

PORTE,

L.\

Company

and others.

lace

MONMOUTH,

lA.

—Articles

have been

of incorporation

Keystone Monmouth Telephone Company with a
B.

Staggs

B.

the

for

filed

stock of

capital

$2,000.

president.

is

DWIGHT.
Secretary

of

ILL.

— Articles

Stale

of incorporation

Home

the

for

have been

with

filed

Telephone Company, with a
Hoffman and M. B. Butz.

the

capital

ftock of $1,500, by R. E. Bunting. John

HOVLETON, ILL.— The
cle* of

Rixman Telephone Company has filed artiThe incorporators

incorporation wjth a capital stock of $2,500,

H.

Electric Light & Power Company ha* been incorporated by Charles Crump, Thomas C. Carroll, and
others.

MASCOUTA, ILL.— The
& Telegraph Comp.iny

has

Southern
filed

Illinois

articles

Long-Dislance

of incorporation

Telephone

with

a

capital

Womhachrr, H. Y. Licbig atul C. R. Harris.
Plum mil Telephone Company has been
incorporated with a capital stock of $805.
The incorporators are
Henry Sachtclben. John Brinktnan and F, H. Lusscnhridc.

stock of $2,500 by F. G.

PLU.M

IlILf.,

ILL—The

—

ELMO, ILL. Articles of incorporation have been filed for the
Elmo, Springfield & Northern Railway by P. M. Joseph and others.

.Sr.
St.

WATERLOO.
the

l5,oon.

ANDREWS,
has

ILL.

— Articles

of

filed

with

a

articles of incorporation with the Secretary of

Bluffton.

an interurban

porators arc n,

W. Brown.

line

B.

from
F.

this

for

filed

stock

of

this city.

State.

Geneva & Cclina Traction

Com-

$]o.aao for the purpose

p»njr ho* been chartered with a capital stock of

of building

been

capital

INI).— The Home Light & Power Company, of

BLUFI'TON, IND.—The

will

have

incorporation

Dunkcrton Telephone Company
Thomas Dunkerton is president.

North

city

Cummins and

to

Celina.

others.

The incorThe company

soon c«ll for bids for the construction of forty miles of railway.

BLOOMINGTON,

INI) —The Fnrmrrs* Trirphone Company hai been
incorporate'!.
William R. Smith. John A. Knight, Morjon Payne and
S, J. Womlard are (be directors,

INDIANAPOLIS, IND.— Articles of Incorporation have been filed
with the Secretary of State for the Trrre Haute, Indian.ipolls & EastPlans have hern cnmi)lcted for the merger of
ern Traction Company.
another (roup of inirrurban properties by the syndicate owned \>y the synThe pro|>ertles to lie nb<nrbed
dkate headed by Hugh J. McGowan.
by the new company include all the traction lines between Indianapolis
•nd Terre Haute and the city lines of Terrc Haute. The new company

Hyter and others.

E.

E.

of incorporation have been filed
Me., for the Brownsville Light & Power Company with a
capital stock of $30,000 by Lewis A. Burleigh, J. Berry, E. L. McLean
and P. O. Cross, of Augusta, Me.; William Thomas and Norman M.
Byars, Brownsville, Tenn.

AMITE CITY, TEX.—The Central Light & Power Company has
The company probeen incorporated with a capital stock of $10,000.
poses to build a power and ice plant.
AMARILLO, TEX. — Articles
capital

have been

of the Amarillo Street
secretary of state witli a
directors are: J. C. Paul, H. A. Noble,
of incorporation

The

stock of $250,000.

with

filed

the

Crudgington. S. D. Wharton. W. E. Kirk, C. B. Nash. John K.
Shireman, all of Amarillo, and John L. Brock and C. C. Harris, of
Decatur, Ala.

J.

W.

TEX.— The

Western Light & Power Company has filed articles
The incorporators are

of incorporation with a capital stock of $50,000.

W. Anderson and others.
AUSTIN, TEX. The

—

chartered

with

Interurban

Dallas
stock

a capital

a

Railway

Electric

J.

has

been

Waggoner. C. C.
M. Carter, O. H. Lang

D.

of $2,400,000.

Slaughter, C. T. Alexander, R. C. Buckncr,

and

E.

others.

capital

—The

stock

W.

Grigsby,

B.

Azle Telephone Comp.iny has been chartered with
Fowler, J. W. Walker, H. N.

of $2,000 by Joseph
Kitchens and others.

CRAWFORD, TEX. — Articles

of

incorporation

have

been

for

filed

Crawford Telegraph & Telephone Company, with a capital stock of
$6,000, by J. B. Nichols, W. D. Sutton and J. W. Gee.

the

—

DALLAS. TEX. The Dallas Interurban Electric Railway Company
has been chartered by the Secretary of State to carry out the provisions
of the franchise granted by the city of Dallas to J. Mercer Carter and
associates.
The company nas a capital stock of $2,400,000 and the officers are D. E. Waggoner, president; I. J. Willingham, first vice-presiSidney A. Stemmons, secretary; M. H. Wolfe, treasurer.

Dublin Farmers Rural Telephone Company
has been incorporated with a capital stock of $20,000 by J. G. O'Brien

DUBLIN, TEX.— The

and others.

—
TEX. — The

EL PASO, TEX. The Pioneer Telephone Company has been
corporated with a capital stock of $1,000 by E, Lewis and others.
EL PASO,

articles of incorporation

arc: A.

W. Rixman and others.
HEVWORTH. ILL.— The Heyworth

are

Fowler,

Augusta,

at

dent;

—

BOISE, ID.\HO. Articles of incorporation have been filed for the
The company is
Great Shoshone & Twin Falls Water Power Company.
VV. S. Kuhn is president.
capitalized at $1,500,000.

is-

BROWNSVILLE, TENN.—Articles

AZLE, TEX.

been
FARLIN. lA. The Bristol Mutual Telephone
chartered with a capital stock of $2,500 and the following officers: D.
Mcrriam. president; J. R. Mathews, vice-president; E. A. Cairns,
J.
secretary, and C. F. West, treasurer.
has

have been

to the

Stump, A. D.

operate.

Company

of incorporation

Logan County Farmers' Telephone Company, which is c.ipW. J. Dachenbach is one of the incorporators.
italized at $5,000.
BRADNER, OHIO.— The Bradner Telephone Company has been incorporated with a capital stock of $20,000 by M. M. Fowler, A. A.

sued

CISCO,
been

I.-\.

pany and the

B.

—

Georges county.

BRISTOL,

capitalized at $100,000

Railway Company

C— The

D.

and the officers are Robert I. Todd, president;
McCarthy, vice-president; William S. MilhoUand, secretary
and treasurer; directors. Fletcher M. Durbin and R. E. A. Foley.
ROACHD.^LE, IND. The Citizens' Co-operative Telephone Company
is

Thomas

of

all

Norwich.
road Company has

12.

The directors are
has been incorporated with a capital stock of $2,000.
T. E. Tobin, G. W. Stewart, W. F. Davis, J. W. Miller, W. H. Dean,
S. R. Batman and J. E. Crosby.

Incorporations.

jVett?

XLIX, No.

Vol.

W.

Shepard.

W.

in-

Pleasant View Telephone Company has filed
The incorporators
with a capital stock of $800.
H. North and W. G. Stokes.

HEREFORD. TEX.— The

Hereford

Company

Telephone

incorporated with a capital stock of $6,000 by

J.

C.

has been
Bain and others.

KILl.EN. TKX.— The City Light & Power Company has been
corporated with a capit.nl stock of $10,000 by W. R. Burks. W.
Harbcr. William Rancicr, Samuel Kancier and John McDowell.

MINERAL WELLS, TEX.— The

Mineral

Wells

&

Lakcwood

in-

R.

Park

incorporation with a capoperating an
ital stock of $25,000, for the purpose of constructing and
electric railway from this city to Mineral Wells.
Street

Railway Company has

filed

articles

ol

PALESTINE, TEX.— The Central Texas Traction Company has been
incorporated with a capital stock of $50,000 for the purpose of buildine
in interurban railway between Palestine and Corsicana. The incorporators are J. V. Walkins, William H. Moser and others.
BRISTOL, VA.— The Holston Water, Electric & Power Company has
been incorporated here, to develop water power in Holston River, nenr
Dr. M. L. Fowirr is president.
Bristol, for generating electricity.
CIIKS'INUT HILL. VA.— I'he Northvide Light & Water Company
The
has been chartered with a capital slock of from $10,000 to $50,000.
F. F. Rennic, viceofficers arc as follows:
J. T. Goodwin, prr-iidcnt;
president; II. M. Starke, secretary; C. D. Wilder, treasurer.

NARROWS, VA.— The

Giles

County Mutual Telephone Company

hu

The officers and
wilh a capital stock of $5,000.
lireetori. are: II. W. Male, president; W. O. Coburn. treasurer; E. W.
Hobbs. general manager. The dirrelniK nrr: M. 1". Ilri)wii. F. W. Gear-

hren

incorporated

heart, T,

M. Guinn,

J.

H. Woolwinr,

ROANOKE, VA.— The

all

of

Narrows.

oiiipany has
Roanoke Unit, Light & Power
The officers of the
been chartered with a capital stock of $500,000.
company arc; James P. Woods, presiilent; James C. Mnrlin, vicc-preildent; II. T. Hall, secretary and trrnsurer.

MAPLE
liren

I'AI.I.S,

incnrpnralril by

I

WASH.John

P.

Mnple Falls Telephone Company bat
Ashland and others.

Tlie

March
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23,

—

OTTAWA, ONT. The Dominion Power & Transmission Company has
been organized with a capital stock of $25,000,000 by Stellar Lovell and
others.

DODGEVILLE, WIS. — Articles

of incorporation

have been

filed

with

Company

the Secretary of State for the Arena & Ridgeway Telephone
with a capital stock of $3,000 by A. W. McKenzie and others.

Legal.
METER PATENTS.—The
Chicago
Electric

tiled

United States Circuit Court of Appeals in
an opinion on Jan. 31 last in the case of the Westinghouse

& Manufacturing Company

the

vs.

Diamond Meter Company.

In this cuit, brought for the infringement of Tesla patents No. 51 1.559 and
No. 511,560, the Court below grajited injunctions against the Diamond
Meter Company, stopping its manufacture and sale of alternating-current
indicating wattmeters, commonly known to the trade as "Scheoffer
Meters," and the present opinion of the Court of Appeals affirms the
action of the lower Court in placing the Diamond Meter Company under
This decision is the last of a long series of favorable decis-

injunction.

ions as to

the validity of these patents

and their applicability

The opinion

phase meters for power purposes.

gives full

to

credit to

split-

Mr.

Telsa for the invention of the split-phase idea of operating meters.

REIST PATENT FOR

ARMATURE CORE HELD INVALID.—The

decision of the United States Circuit Court upholding the validity of the
Reist patent, No. 508,637, for an armature core, has been reversed by

the Circuit Court of .Appeals on the ground that the device patented does
Reist claimed to have invented a new
not disclose patentable invention.
and useful improvement in the construction of armature cores whereby
ample ventilation is obtained for dissipating the heat generated thereon
It was stated
without detriment to the inductive qualities of the core.
that the invention was principally intended for dynamo-electrical machines in \\hich the armature revolves inside the stationary magnetic
field but that it could also be used in a machine in which the field waa

member and the armature stationary. The defendant company, which was being sued for an infringement, defended on the ground
that the patent was invalid for the reason that it disclosed no new idea,
but only the mechanical skill which one conversant with the subject and
with what had already been pointed out as a means of meeting
This contention met favor
<he difficulty might be expected to supply.
with the court and it was held that the Reist device, designed, as it
was, to secure ample ventilation by the use of thin metal separators bethe revolving

.tween the sections or laminas, of which the core
the

carrying

forw^ard

of the

same means changed only

in

is

built up,

was merely

devices by the use of the
form or degree and did not involve the

idea

of

prior

A skilled workman may, in improva device, cut away needless bulk, increase the size of the parts,
make them stronger by the substitution of one familiar material for an-other, make them lighter or heavier, and so on, but this does not involve
Bullock Electric Manufacturing Company vs. General Electric
invention.
Company, 149 Fed. Rep. 409.
of the

exercise

inventive faculty.

ing

CONTRIBUTORY INFRINGEMENT OF PATENT.— A

recent deci-

handed down by the United States Circuit Court, involving the patents covering a machine used for duplicating purposes and
known as the Edison Rotary Mimeograph. About eleven thousand of
these machines had been sold at the time of the suit under a license
restriction lettered upon a metallic plate attached to the machine and
reading as follows:
"This machine is sold by the A. B. Dick Company
sion has been

with the

may

be used only with the stencil
^laper, ink and other supplies" made by the manufacturers of the machine.
The action was brought by the manufacturers to restrain an infringement
of their patent by the defendants.
It appeared that the defendants were
in the business of selling supplies for mimeograph machines, which supplies were of their own make, and had sold a can of ink to the owner of
'One of the plaintiff's machines to be used in working the machine.
The owner
of the machine wa=; instructed by one of the defendants to place the
ink in one of the plaintiff's cans and to throw the original can away.
It
was held that the defendants were guilty of a contributory infringement
of the plaintiff's patent, a contributory infringement being an intentional
aid or co-operation in transactions, which collectively constitute complete infringement.
For example, where a person furnishes a machine
which is useful only for the making of a patented article, intending that
it shall be thus used, that person is himself liable
for any infringement
which is afterwards committed in the manufacture of that article with that
machine.
The owner of a patent may use the patented article or not
use it as he pleases.
If he sells it he may restrict its use in any way
he sees fit, however ridiculous such restriction may seem, so long as he
violates no law in so doing, or commits no wrong, and imposes no obligation upon his licensee to violate a law or commit a wrong.
A. B. Dick &
Co. vs. Henry, 149 Fed. Rep. 424.
license

restriction

that

it

RIGHT UNDER STATUTE TO RECOVER PENALTY FROM
TELEPHONE COMPANY FOR UNREASONABLE DISCRIMINATION.

— The

Arkansas provide that it shall be
the duly of every telephone company doing business within the State to
supply all applicants for telephone connections and facilities with such
statutes of the

State

of

telephone connections without discrimination or partiality, provided such
ipplicants comply with the reasonable regulations of the telephone company, and upon a failure on the part of the company to do so a penalty
of $100 for each day of discrimination is provided.
A subscriber who

619

claimed that he had been discriminated against for a period of one year
brought an action under this statute to recover $36,500 in penalties
from the Batesville Telephone Company.
He complained that while
other subscribers to the telephone exchange were permitted to be connected from their respective residences and places of business with
points out of town for the purpose of transmitting messages over the
long distance lines connecting with the exchange, bills therefor being
rendered at the end of each month, he, the plaintiff, was compelled to
CO to the central office of the exchange and pay cash in advance before
he would be permitted to talk over the long distance lines.
The company demurred to the complaint and a judgment in its favor was made
in the lower court but, on appeal, the Supreme Court reversed the
decision and directed that the demurrer be overruled.
While it was
the right of the telephone company, as a creditor, to determine at what
time it should be paid, it was held that the requirement that the plaintiff
should first go to the central office of the exchange and pay in
advance for his long distance messages, when it was not required of
other subscribers, was an unreasonable and unnecessary discrimination
and was forbidden by the statute.
Yancey vs. Batesville Telephone
Company, Supreme Court of Arkansas, 99 S. W. Rep. 679.

ACTION AGAINST TELEGRAPH COMPANY FOR TRANSMITTING LIBELOUS MESSAGE. — Upon the appearance in a Vicksburg,
newspaper of an article mentioning, among others, the name of
Ex-United States Senator, the Ex-Senator took occasion to express
his
dissatisfaction
in
a telegraphic message directed to the editor
of the offending paper and worded as follows:
"Your article in issue
of Thursday is a dirty lie as you know.
Who is responsible? You
nasty dog.
Answer." This message was handed in to the office of the
defendant telegraph company at Oxford, Miss., but no agent of the
company was present and the message was received and forwarded by
a boy who sometimes assisted the regular agent in his duties.
The
message was received at Memphis, where it was written out and then
forwarded to Vicksburg.
It was there handed to a messenger boy who
made a letter press copy of it and delivered it to the party to whom
it was addressed.
The editor, after exploiting the message in his paper
and making editorial reply, concluded to avenge his injured feelings
by bringing suit against the onl^ innocent party in the transaction, the
telegraph company, to recover damages as for a libel.
Though telegraph companies have no right to receive and transmit libelous messages, that question did not arise in this case, as the boy who first
received and started the message was not an agent of the telegraph company, for whose acts the company could be held liable.
The message
got into the way of transmission over the company's wires without
preliminary reception and authorization by the company or its authorized agent and thereafter it was handled as a matter of routine by the
company's agents who were bound to secrecy by the statutes of the
State of Mississippi.
In order to establish a liability for libel on the
part of the company it was necessary to show that the libelous matter
had been published in a legal sense. The only circulation of the message, it was held, occurred when the same was copied by the messenger
boy in the company's office and this did not amount to a publication for
the reason that it was not shown that the boy had read the message.
The next step was the delivery of the message to the addressee, and,
as it is well settled that the communication of the libelous words to the
person defamed does not constitute a publication, there appeared to
have been no publication at all and the company was held free of
liability.
Western Union Telegraph Company vs. Cashman, United
States Circuit Court of Appeals, 149 Fed. Rep. 367.
Miss.,

an

DAMAGES FOR MENTAL ANGUISH.—Upon
right

recover

to

the

damages from a telegraph company

question of the
a failure on

for

of the company to deliver a telegram with due promptness,
whereby the sender or other party is subjected to great mental pain
and anguish the jurisdictions of this country are not in accord.
In
Iowa, Texas, Tennessee and in some other States the rule obtains that
damages for mental anguish, unaccompanied by bodily suffering, may
the

part

be recovered, even when the mental suffering is caused by the
neglect of a telegraph company, or other corporation or individual.

mere

This
be a departure from the common law and the reasons
it are not persuasive.
In the main, they are that the elasticity
of the common law is such as will admit of the application of its principles to new conditions as they arise in the advancing civilization;
rule

seems

to

given for

that

the

telegraph

is
a public utility of modern invention,
endowed
with special privileges, and charged with public duties;
that neglect in the performance of its duties may cause mental anguish
to those it is required to serve; that, therefore, the principles
of the

by

the

State

common

law should be so extended as to permit a recovery of damages
mental anguish when it is caused by such neglect.
But, in the
latest decision on the point, U.
S. District Judge Reed remarks that
"mental anguish is older than the new civilization, and the negligent
cause thereof has been the subject of frequent consideration by the
common law courts, and it is the settled rule of these courts that such
for

anguish,

unaccompanied

with

bodily

injury,

is

loo

intangible

and

loo

remote to form a basis for the recovery of damages."
If one, who
is caused to be absent from the
funeral of a near relative by a telegraph company's failure to promptly deliver a message, may recover
damages from the company for the mental suffering occasioned, then
he ought to have the same right of recovery against a railroad
company, if his absence were caused by a negligent delay in the operalion of the trains.
To permit of the recovery of dam.iges for ment»I
suffering alone, as

is

done

in

some

States,

it

is

not an example of the ap-
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of old principles to new conditions, but is the creation of a
right of recovery unknown to the common law and, as such, should
Judge Reed,
be the function of the legislatures and not of the courts.
that
in his opinion in the recent decision mentioned, goes on to state
When
(i)
damages for mental anguish are ordinarily allowable only:
there has also been bodily injury causing physical pain; (2) where there

THE HORSE. A very clever brochure entitled "The Horse," hasbeen issued by the Joseph Dixon Crucible Company, of Jersey City, N. J.
It is really an epitome of horse knowledge and "horsey" language, but
the point is cleverly made that Dixon's graphite axle grease is the best
thing in the world to use in order to lessen the load on the beast of burden and of sport.

has been a malicious, intentional or willful invasion of the legal rights
of another, the natural result of which is mental suffering, in which
case damages are allowed, not as compensation for the injured feelRowan vs.
ings, but rather by way of punishment for the wrongdoer.
Western Union Telegraph Company, United States Circuit Court, 149

CONTROLLERS.— The Type G. controller of the Electric Controller
& Supply Company, Cleveland, O., has just been illustrtated and described in these pages.
The company has now brought out Bulletin No.

plication

new

Rep.

Fed.

550.

which

107,

pacities,

shipment,

devoted specifically to this type in

is

The

etc.

bulletin

includes

its

various

instruction

detailed

as

to

sizes,

ca-

ordering,

etc.

1»

THE WESTERN ELECTRIC COMPANY,

Obituary.
COL. A.

F.

R.\MV, banker,

capitalist,

president of

the

Indianapolis

Western Traction Company, and president of the Craw12
fordsville Telephone Company, died at Hot Springs, -Ark., March
and was buried from his home in Crawfordsville, Ind., March 15. He
was at the head of several other enterprises and his energy and financial backing made them prosperous.
MR. J. C.-\RROLL. The death is announced, on March 12, of Mr.
James Carroll, superintendent of the Suburban Electric Light Company,
He was one of the best known
of Scranton. Fa;, after a brief illness.
men in the city and had been a faithful employe of the company for
About a year ago he was promoted to superintendent of
twelve years.
Surviving him are his widow and four children.
the company.
Crawfordsville

&

—

Personal.
rumored,

to

pany, of Chicago.

MR. HERBERT G. EASTWOOD, of the electrical department of the
Toledo (Ohio) Gas, Electric & Heating Company, has resigned and accepted a position as electrician in government employ on the Panama
canal, to which point he has already sailed.
MR. G. F. ARCHER, of New York City, has lately completed the installation of 115 lamps in the residence of Mr. Wm. A. Redding, on
West End Avenue. New York. He has also recently completed a thorThere arc eighteen maoughly up-to-date electrotyping installation.
chines, each directly driven by a Sprague motor.

WHITE, manager of the municipal lighting plant of Walhas accepted a proposition from the H. L. Doherty Company, of New York, to become connected with its interests in Cincinnati,
understood that his
It
is
to which city he will remove at once.
position will be that of power expert for the middle western territory of
the concern,
MR.

polc,

C.

E.

Mass.,

GOLUMARK,

83 Warren Street, announces that he
Holtzer-Cabot Electric Company, Boston, Mass., for
Greater New York and neighboring cities on its line of direct and alternating current dynamos and motors, buffing and grinding motors, dental lathe
motors, dynamotors and motor generators and will carry a full stock of
these machines at 83 Warren Street. Mr. Rupert A. Jenks, formerly with
the General Electric Company, will answer all inquiries for standard
type*, alfto on the application of special motors for all kinds of work.

MR. JAMES
now represents

MR.

J.

G.

the

ROSS.MAN,

consulting engineer,

formerly located

in

At-

lanta, (icorgia, has returned from an extended trip to California. Northwest and Black Hills Oistrict of South Dakota, and taken offices in

New

While in the
West he vi«il-d a numU r of electric end water power plants and inspectMr. kossman will
ed some of the properties in *hich he is inter* sted.
conltnuc to make a specialty of examinations, reports, and verification
of repoits on public ulility planli, especially water-power and electrical
pfoperliei, foi hanking hou^ci, trtist ;-ompanieB and investors.
Broad

Exchange Building. 25 Broad

Street,

York.

Trade Publications.
MKMCUKV ARC

UhCTlI IKKS, An excellent technical discusiion
mtrcury arc rcclificri it contained in bulletin No.
4471 of the General Klectric Company, N. Y.

of

ihc

properlic* of

MOTOR—

niilletin No. 4474 of the
DlHy.Cr Cl'HHKST RAILWAY
Genrrtl KIrctric Company, Schenectady. N. Y., U devoted to the OK 76
railway motor whiih ii a jjo volt machine rated at i6o-hp.

AMMETERS AND VOI.TMF.TKRS.— A

line of pocket iize
both direct and aUernating current ia detcribtd in bulletin No. 4469 of the General Klectric Company, Schenectady. N. Y.

I'OrKKT

dmmeter* and voltmctera

for

RI'.INFORCKU CONCRICTK— The

Kreai

development

in

the pa*t few

year* in reinforced concrete and other cement wcrk ii illinilratcd hy a
\U% of book* jtitt i«iiird on thta aubject by the McGraw PubltahinR ComThe li^t contain* no Icm tlian jj title* of
pany, 114 Liberty Street.
recent hooka dealmR with reinforcnl cnncrele and the mannfaclure, le<l'
ins and ute of cement.

Chicago and

exploiting and

New

York,

describing in

ii

detail

lines of "Sunbeam" lamps being marketed by it.
The bulletins"Sunbeam Tantalum" lamps, "Sunbeam Gem" so-watt lamps and,
"Sunbeam Gem" high efficiency, high candle power lamps. Copies of these

include

furnished on request.

bulletins will be

CRUCIBLES. — A
has
Jersey City. N.
The author is
His purpose is
the dangers of
illustrated,

highly interesting pamphlet, beautifully printed and
been issued by the Joseph Dixon Crucible Company,
J., on the subject of "Crucibles: Their Care and Use."
Mr. John A. Walker, vice-president of the company.
to instruct users of crucibles as to their proper use, and
abuse of crucibles.
The pamphlet tells what graphite is,

and wh> crucibles are made of
of

flake

graphite.

It

tells

and the importance of

light,

it.

why

It tells

why some
.hat fact.

must be made
and others
from the Bartlett-

crucibles

crucibles

are

The book

is

dark

press.

CARTON-DANIELS ARRESTERS.— The

succeed E. G.
it
MR. JOHN I. BEGGS is
Cowdery as vice-president and general manager of the Laclede Gas Co.,
St. Louis, Mr. Cowdery taking the management of the People's Gas Comis

bulletins

new

Orr

likely,

three attractive

distributing

the

Company,

of

Garton-Daniels

lightning

arresters.

Service

Electric

new

Philadelphia, has issued a

edition

The various

of

its

successive

Supplies^

bulletin

bulletins

on
on

thrown together in this form constitute practically a comand make very instructive reading, not only as to the
specific apparatus, but as to lightning elTects and other abnormal discharges.
Different types and appliances embodying the Garton-Daniels-principles and methods are fully illustrated.
Copies of this pamphlet
are sent to any inquirer interested in the matter.
The bulletin is handsomely printed and is bound in embossed cover with colored lettering.
subject

the

plete

treatise,

SILVEY STORAGE BATTERY.—The

Dayton Mfg.

Co.,

Dayton, O..

has issued catalogue No. 139 in regard to the Silvey storage battery, it
'1
heing its fourth general catalogue on this subject.
he company has
been making storage batteries for 16 years past. There is a demand
for cells of very small capacity to be used in connection with fire alarm,
police
telegraph systems, photometers, call bell signals, medical apparatus, gas engine ignition outfits, small central energy telephone systems, isolated lighting plants, etc.
To meet this demand the companyhave plactd on the marktt couples ranging in capacities from 5 to 20
ampere-hours. A couple is composed of one negative and one positive
plate jomed together by a common lead connector which reaches across
between the jars so that the positive plate is connected without a joint
to the negative plate of the cell next adjacent.
A battery of this kind
can be set up in a very short time, as there are no connections to make
except at the terminals. The plates are of the "Armored Type" construction, so that the active material is securely retained in place.
Noseparators are required for cells of this class, and on account of the
simplicity of design and substantial construction, it is almost impossible
for the couples to get out of order, provided that they receive a limited
amount of care and attention. The pamphlet gives an abundance of
data as to these and other types of plate and cell, all of winch are
illustrated.

fully

LNCANDESCENT LAMPS.— Under

the

title

"I^mps On Hand,"

the

New York

Edison Company has just issued a handsome pamphlet showThe introducing the various kinds of lamps employed on its circuits.
tion gives details as to prices, etc. Each retail customer of the company
incandescent lamp of standard candle powir having
is entitled to an
plain or frosted tflass for each lamp socket of thiir installation and to a
reserve supply of 30 per cent of the installation for convenience inmaking renewals. As incandescent lamps hum out they may be renewed
free of charge cither by calling nt any of the lamp depots and returning
the old lamps or by Bending a written or telephone rci|uest to the nearest
branch, securing special delivery or delivery by the company's electric delivery wagonN, Lost lamps, or lamps having bulbs brokm arc replaced
at the cost of the consumer. The price represents sliKhtly less tlmn their
cost to the company. To those using special lamps having standard bnsca
nllowanccN orr made to the extent of the cost of the Hlandnrd lamps.
That in to say the company hears the cost of standard lamp*), to which
the ruHlomer is enlitlc<l to free renewals, charging only the net dilTercnce
Candelabra lamps are supplied
in the price of the two respective types.
Dipped lamps in any shade, carried tn the
at thrjr cost to the company.
company's supply rooms, furntshrd free of charge in the same manner that
(he frnstrd lamps are furnished. Where colored glass lamps are desired
they are furniiihcd nt the following prices: Rlue or grern, 8 to 16 cp,
full price. j$ cents, diffrrcnce. reprrsenling the net cost to the customer,
13 crnls;
ifi

cp,

cp,

full price,

price,

yo

30

cenln,

centii. difTcrence.

ditlrn nc

17 cents;

red tamps,

tenl^;

ri

or

33 cp. full price, 40
JItustrntrd arc octiinl sire andi

17

The lomps
difTcrence 27 cents.
be obtained at nny of the atorcrnoms of (he company.

cents,

may

.^a

full

^IARCH
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BENJAMIN ELECTRIC MFG.
very neat

CO.. of Chicago, etc., has issued a
pamphlet in Spanisli as to its fixtures, specialties, sun-

little

Novelties in great variety,
excellent, are described and illustrated with prices.

bursts, etc., for incandescent electric lighting.
all

MR.

RUNDLE,

inventor of the Rundle Graphic Cable Chart,
Ijas worked out a standard "cable and manhole" sheet.
These sheets,
22 ins. X 29 ins. in size, each record ten miles of cable and are bound in
loose-leaf black flexible leather binder.
Some of the companies adopting
his graphic method are the Interborough Rapid Transit Company, the
Manhattan Elevated Railway Company, the New York & Queens County
Railway Company, the Niagara Falls Power Company, the United Railways & Electric Company of Baltimore, the Consolidated Gas. Electric
Light & Power Company of Baltimore and the London Underground
E.

\V.

Electric Railways

Company.

Weekly Record
UNITED STATES PATENTS ISSUED MARCH
[Conducted by Rosenbaum

&

St.,

Laurence S. LachStandard Pulley Manufacturing
A process of welding to1905.
gether thin metal plates.
The thickest plate is embossed with prolurbances so that limited contacting areas are provided for the passage
of the current during the welding action,
man. New York, X. Y. Assignor
Company. App. filed October 28,

to

TELEGRAPHIC INSTRUMENT AND THE LIKE; 'Alberto
App. filed July 17, 1905. A key action for a

846,464-

Gentili. Veneto, Italy.

transmitting typewriter, having a pair of rollers which move over a
convex surface with insulating segments therein.

CIRCUIT-BREAKER;

846,469.

Rudolf E. Hellmund.

New

York.

App.

A form of circuit-breaker having a spring
filed Januar>' 21, 1904.
impelled lever and a magnetic coil attached to a flat insulating base,
and a detent with a weighted arm controlled by said magnet.

latch.

FIRE-ALARM SYSTEM; Tames G. Nolen, assignor of one846,502.
half to Frank B. Cook, Chicago. lU.
App. filed September 24, 1903.
Has means for both electrically and pneumatically operating the
signal transmitting system, the arrangement being such that a different signal is produced in case of accidental disturbance than is given
in case of fire.
846,515.

ELECTRIC.\LLY-ACTU.\TED CLOCK; Ruben

A

\V.

Smedberg,

App. filed July 9. 1906.
secondary clock having
St. Peter, Minn.
a magnet with a pair of spring blade pawls extending from its armadrive
engage
and
a
ratchet
wheel
ture so as to
when said armature is vibrated by the magnet.

ELECTRIC FURNACE; Le Roy W.

Stevens, Syracuse, N. Y.
846,521.
App. filed September 16, 19C5. The combination with the furnace and
furnace
stuffing
electric
of
a
box having a chamber
electrode of an
for packing surrounding the electrode, and a chamber for circulating
surrounding
the
electrode
sleeve
and working in said
water; of a
stuffing box, substantially as set forth.
846.52-'.

POLARIZED ELECTRIC SIGNAL-BELL; WilUam M.

Thomas,

Chicago.
App. filed August 3, 1906.
A completely enclosed bugproof casing is formed by the bell itself which encloses a polarized
magnet having an armature with two bell clappers, which strike upwardly against the lower edges of the bell.
846,526.

APPARATUS FOR THE PRODUCTION OF PIGMENTS;

CHnton

Townsend, Washington, D.

a cell for the

C. App. filed April iS, 1902. In
production of pigment, an anode, a cathode of relatively

reduced arei.

and means for circulating the electrolyte successfully

P.

past the electrodes.

ELECTRIC CONTROLLER: Ferdinand Volk. Pittsburg, Pa.
September 29, 1906. A form of controller particularly designed for mine and yard locomotives, and vehicles in which mitvemcnts of the controller arm in opposite directions produce a reversal
of the motor.

846.533.

.^pp. filed

ELECTRIC HEATER- Albert H. Bremer. William J. Chattin
and August Hoenisch, Philadelphia. Pa. App. filed January 3. 1906.

846,544.

A

tank supported in inclined position so that fluids will gravitate therethrough.
Has a plurality of resistance elements enclosed in protecting tubes about which the water circulates in its passage.
846,557.

TELEPHONE TRUXKING SYSTEM;

Francis

W. Dunbar.

III.
App. filed Aug. 1, 1902. The coniljination with a trunkcircuit extending between different switchboard-sections of a trunk
relay at the incoming end of said trunk energized by current over one

Cnicago,

limb only of the outgoing end. a second relay energized over one
limb only of the incoming end when a connection is established with
a called line, and a signal at said incoming end which will be displayed at the actuation ttf either of said relays, but effaced at the
actuation of both, substantially as described.
846,566.

HIGH TENSION DIRECT CURRENT ELECTRIC SYS-

TE.M; John

S. Hightield, Londoi'. EuKland.
.\pp. fiicd Dec. ji. 1906.
Generators and app.iralus arc so grouped as to keep the total voltage
of the tine at positive and negative potentials of equal value in the

respective circuit wires.

DEVICE TO DISCLOSE OPENING OF THE SHUNTCIRCUITS OF ELECTRIC METERS; William L. Saunders. Denver.

846.624.

App. filed June 77, 1905.
An alarmed device adapted to be
incorporated in a meter and which will cause the transmission of a
special signal in case the usual meter shunt is tampered with or
Col.

interrupted,

846.625filed

ELECTRIC SWITCH: Harry
July

II,

1904.

A

Sawyer. Muskegon. Mich. App.
double knife blade designed to be strongfy

having

removable copper blades

846.626
CONTROLLER FOR ELECTRIC MOTORS; Frederic
Schaefer, \\ ilkinsburg. Pa.
App. filed Feb. 20, 1906.
Provides a
controller for regulating the electro-motive force and circuit connecUons for starting and operatine alternating current motors. The
number of contact members and the length of the transformer leads
minimum. Has a sectionallv wound transformer and
^n^tf^T.""" **^ ^
oil bath switch contacts disposed svmmetrically
thereabout, within the
casing.

PROCESS OF REDUCING METALLIC SULFIDS; Edward

S46.642

Louis, Mo. ,\pp. filed Dec. 26, 190;. In the reduction
V sulfid
i/i^°"'
of
ores, the process of subjecting a cathode of the ore to the
action of an electric current in an electrolyte capable of
dissolving
the metal constituent of the ore and forming a soluble salt
therewith,
decomposing said salt, and depositing the said metal constituent on a
suitable undecomposable cathode, substantially as set forth.
846.672.

TELEPHONE;

App.
Stanislaw A. Koltonski, Boston, Mass.
Dec. 9, 1904. in an electrical switch, a latch having two lateral
arms, one arm having a catching-nose bent out of plane of the main
body of the latch to avoid interference with a twin latch, and the
other carrying a cam; a cam so carried and means for guiding said

846,479filed

late
Robert T. Sheehy was
as a highly ingenious inventor.
Note was made of his death last
year in these columns. A number of his inventions were left in a more
or less complete form, patented and unpatented. Mr. V. E. Schaumburg.
an old friend of the inventor and the family, has a number of models,
telegraph instruments, stock tickers, etc.. of Sheehy design or principle
in his keeping, and these will be sold at auction at the Columbia
Storage
Warehouses, 56 West Sixty-Seventh Street, New York, on April 6, at
10:30 a. m. Meantime he will be glad to give any desired information on
the subject.
One piece is a complete working model of an automatic
railway signal, by which the conditions of the road ahead are automatically reported to the engineer in the engine cab.

known

and compactly made of steel and
constituting the switch elements.
X. Y.]

PROCESS OF ELECTRIC WELDING;

846,430.

"Business Note.
THE SHEEHY INVENTIONS.— The

of Electrical Patents.

1907.

12.

Stockbridge, Pat. Attys., 140 Nassau
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HIGH-PRESSURE

ELECTRICAL

Joseph Koch. Dresden. Germanv.

APPARATUS;

Franz

App. filed Tan. 24, 1906.
Relates
alternating currents, and has a special
arrangement of circuits including primary and secondary coils.
to

vacuum tube

^^^•^/.^.

rectifiers

for

ELECTRIC SWITCH; Andrew

Koesche. Chicago. HI.
App.
26, 1905.
form of knife blade switch having special
lever connections by which the break is initially made between carbon contacts with the maximum speed of interru[.tion.
hied

A

Dec.

compound

846.6S4.
CIGAR-LIGHTER; James H. Moore, Portland. Ore. App.
hied Oct. 2, 1906.
small transformer is connected to an ordinary
incandescent lamp circuit, and a suitable switch is provided in a
flexibly connected handle to close the primary circuit
and induce a
secondary discharge.

A

THERMAL CUT-OUT FOR ELECTRIC CIRCUITS: Gwt,
t. Pa.. Baltimore, Md.
App. filed Nov. 13. 1906. The fuse box is
made with projecting nbs or partitions thereon of such a form that it

846,60,.

impossible to insert a fuse of higher capacity than
the circuit.
IS

is

intended for

Sie.SMROTATING MAG.N'ET FOR
ELECTRIC MACHl.\t.^: Charles A. Parsons, George G. Stoney and Alexander H.
Law. .Newcastle-upon-Tyne. England. App. filed Aug. .-i, 1906. In
dynamo-electric machinery, a wound rotor, comprising a shaft having
one diameter longer than the other, a core having projecting poletips integral therewith and coils on said core, as and
for the pur-

DYNAMO

poses described.
846,;oi.
SOCKET; Ray Smith. Elkins. W. Va. App. filed July 18,
iqo6.
Details of the switch mechanism of a lamp socket having a
porcelain block recessed to receive metallic clips which support the
movable parts and establish the connections.
S46.70J.

SYSTEM FOR THE SUPPLY OF CURRENT DEMANDS:

W Springer. Minneapolis, Minn. App. filed Sept 17, igo6. The
conibination with a primary cell or battery of means for intermittently
sending a reverse current through said primary cell or battery, immediately following e.-ich battery discharge or series of battery discharges to thereby refresh the same.

Irank

.

ALARM

FIRE
SYSTEM: Miles Connor, Pueblo. Col. App.
June 22, 1906. Provides means in connection with a fire-alarm
apparatus for utilizing the wires for transmitting telephonic and telegraphic signals without operating the fire signal.

S46,7,.;9.

filed

SWITCH; \Vill':am R. Thompson, South Norwalk, Conn. App.
April 21. 1906.
A switch for closing the circuits of signal
boxes for a trolley line. The switch is adapted to be secured above
the trolley wire and engaged by the trolley wheel in passing.
The
mechanism is such as to provide a constant circuit closure notwithstanding different car speeds.

846,764.
hied

ELECTRIC-LIGHT HANGER: Franklin E. Christman.
Bethlehem. Pa.
App. hied Dec. 11, 1906.
.\ spring impelled wheel
secured to the ceiling by a depending bracket.
The circuit connections are made through the bearings.

846,778.
is

SIGNALING APPARATUS; Clarence W. Coleman, Weslfield.
.N. J.
.-Spp. filed October 12. 1905.
Relates to semaphore signal apparatus of the type making use of liquid carbonic acid gas as the
molive power for the operation.
Relates to mechanical details of the
piston construction and arrangement.
846,811.
IGNITION SYSTEM FOR EXPLOSION-ENGINES; Richard \ arley. Englewood, N. J.
An improvement in the vibrator construction of the coil box of an automobile.
The vibrators aresimultancouslv adjusted at will so that a hot ignition spark c.in be obtained in hill climbing, or whenever required, but the current maybe reduced in normal running to save battery consumption.
SERVICE APPARATUS; Samuel H. Couch.
846.827
Hosli n. .\l:i<s.
In tclephon- service ap.\pc. fled .-Spni ij. 1906.
paratus the combination with contact m.ike .ind-break mechanism
and a telephone receiver hook, of stop
latch N and arms P and Q.
ELECTRIC HEATER: James T. Howell, Seattle, Waih.
846,853.
.'X
.^pp. hied May 7. 1906.
resistance wire is sealed within a glass
tube and the tube is enc.ised by a copper sheathing.
The whole is
846.770.

TELEPHONE

M

'
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then

heated enough to soften
spiral
form.
In this

into a
tected

from the

air,

the copper and the glass, and bent
wa>; the resistance element is prois protected against breakage.

and the glass

TELEPHONE SYSTEM;

the train.
The
train in passing.

547.087.

XLIX, No.

Vol.

switches

mechanical

are

ELECTRIC SWITCH;

V.

Gustav

engaged

tappets

App.

Linden.

12.

the

by

Nov.

filed

Albert K. Andriano, San FranDetailed features of complete

Combined knife blade switch and fuse support or _ re^3' 1 905ceptacle.
The switch blades are held in their circuit-closing relations
by latches disengaged by special movement of the handle.

App.
B. Benjamin, Chicago, 111.
Provides means whereby the speed of the
2,
1906.
be controlled in proportion to the load on a dynamo
The inlet valve is magnet operated by a
by the engine.
branch circuit from the feeders supplied by the generator.

547.088.
VARIABLE-SPEED ELECTRIC
John C. Lincoln.
East Cleveland, Ohio. App. filed Tan. 12, 1906.
In a variable speed
electric motor of the class described the combination with its field
structure, of an armature mounted normally to rotate therein, means
for effecting the partial withdrawal of the armature axial ly from
said field structure and a heavy spring associated therewith adapted to
counterbalance the inward pull of the armature during the period
of its withdrawal, substantially as set forth.

846,889.

App. filed March
intercommunication system.
cisco. Cal.

846,897.

1905.

15,

ENGINE; Reuben

G--\S

January

filed

engine
driven

may

INSULATED RAIL.JOINT

846,901.

William

F.

New

Utica,

Bossert,

.\ specially
formed casting is
York.
App. filed Nov. 30, 1906.
adapted to entirely surround the sides and base of the rails at the
joint.
Intermediate plates of insulating substance are used, together with bolts having insulated bushings.
CLUSTER SOCKET; John H. Dale, New York. App. filed
846.912.
May 24. 1906. Cluster socket having binding posts or terminals
therein to which circuit connections may be made in series or multiple
arrangement.
In this way single construction can be used as scries
_

MOTOR;

SIGNAL; William H. Parrish. Jr., Nashville, Tenn. App.
Form of luminous signal for railway purposes
Nov. 3, igo6.
having four lamps of different colors disposed on the quadrants of
a circle, and shutters movable to obscure the appropriate lamps to display danger in caution signals.

847,105.

filed

or multiple socket as required.
Thomas VV. Small,
CIRCUIT CLOSING
846,960.
An automatic indicaCleveland, Ohio.
-App. filed Jan. 26, 1906.
tor for street cars adapted to display changing inscriptions indicatThe apparatus is operated by a
ing the streets of the line.
mechanical connection with a friction roKer bearing on the track.

^\\\\\\^v\^\^\\\\\V^^^^^

MECHANISM;

_

SHUNT FOR ELECTRIC CIRCUITS.

846.969.

Maurice

J.

Wohl,

Relates to ammeter shunts of
York. App. filed Dec. 13. 1906.
adapted to provide a divided circuit of fixed resistance.
The shunt is enclosed between massive metallic plates of special
form so as to keep the temperature constant.
ELECTRIC FURNACE: Basilius von Ischewsky, Klew, Rus847.003.
sia. .'\pp. filed Feb. 15, 1906. An electric furnace comprising a hollow
cylindrical body havmg a lining of material which is electrically
conductive only at a high temperature, and a plurality of electrodes
housed in the cylindrical wall of said body and abutting at their
inner ends against said lining.
ELECTRIC SWITCH: Isidor Kitsee, Philadelphia, Fa. App.
847.007.
Relates to switches in which the contact is
filed March ig, 1904.
made by a positive motion and broken by spring-actuated release
impelled detent which is released by a
spring
motion.
Has a
button to open the circuit of the switch.
CONVERTER; Isidor Kitsee. Philadelphia. Pa. App. filed
547.008.
transformer of ordinary construction in all
.\
June 10, 1904.
respects except that the core consists of coil or iron wire, the
individual turns of which are insulated from one another and the
terminals connected to a working circuit.

New

type

the

PROCESS

,847,0^2.

FOR THE PRODUCTION OF PIGMENTS;

April 18. 1902.
Clinton P. Townsend, Washington, D. C.
The method of producing white lead which consists in passing an
an electhrough
electric current from a lead anode to a cathode
trolyte capable of yielding a lead solvent and containing a carand
electrode
bonating agent, causing the electrolyte to flow past an
thence to a point outside the field of electrolysis at sufficient
pigment
by
transporting
the
velocity to transport the pigment, and
such flow, substantially as described.
.App.

DEVICE;

CIRCUIT-CONTROLLING

THERM0ST.\T1C

847 044.

filed

The
App. filed Dec. 10, 1906.
Louis H. Kritton. Cleveland, Ohio.
thermostat device depends from the ceiling by an ornamental
passes
from
In case of undue temperature rise mercury
bracket.
a cavity into a position to close the circuit between two contacts.
BODY TO BE HEATED ELECTRICALLY; Ernst Haagn,
«4- 065.
Form of crucible
App. filed March 16, 1906.
Hanau, Germany.
d by resistance element embedded in the walls
adapted to be heated

846,811.—rignition System for Explosion Engines.

STARTING RESISTANCE FOR MOTORS. Henry G.
Reist, Schenectady. N. Y.
In order to
App. filed Tune 23. 1904.
give induction motors a high starting torq^ue patentee has resistances
on the rotor wliich are cut out automatically as the motor comes
up to speed. Avoids sliding contacts.
S47. 153Berg.
Ernst
J.
Schenectady. N. V. App. filed Dec. iq. 1003. In combination, an induction motor, a single-phase source of supply, independent supply circuits derived therefrom and connected to the windings of said motor,
a condenser and means of variably connecting said condenser to the
windings of said motor.
847.:157. SIGNALING APPARATUS: Harold Gilbert Brown. West Ealing.
847 MI.

ALTERNATING

London, and

Ernest

CURRENT

MOTOR;

De Merindol Malan, Highgate, London, Eng-

App. filed April 4. 1905.
In signaling apparatus the combination with a transmitter of a magazine-receiver and an annunciator that exhibits the transmitted signals in the same sequence and
individuality as that in which they were primarily despatched.
land.

TROLLEY: Thomas Cope. McKces Rocks, Pa. Ann. filed
Nov. 17, IQ06.
Instead of a trolley wheel patentee has a V-shaped
shoe with steel balls inset in cavities in its face to contact with the

847. 163.

wire.

BULKHEAD. DOOR. HATCH OR OTHER BARRIER;

847. 165.

Barnum

William

Cowles.

Cleveland.

App.

Ohio.

filed

Aug.

18,

System and controller for operating the motors for water1005.
tight bulkhead doors and hatches aboard ship, where the current supply is more or less limited and the space available for apparatus is
very

contracted.

TROLLEY-STAND; Harry E. Eastman. Richmond, Va. App.
847.1[70.
nlcd Jan. $, 1006.
The spring which normally holds pole upward
against the wire is disconnected so as to drop the pole in case sf
sudden upward movement thereof.
847.172.

CONTROLLING MEANS FOR SINGLE-PHASE MOTORS;

In
App. filed June 22, iqo6.
Augustine R. Everest. Lynn, Mass.
combination with a single-phase induction motor, phase-splitting desaid
devices for starting said motor, a switch arranged to cut
vices out of circuit and a magnet-winding connected in circuit with
the motor and controlling said switch.
App. filed
Isidor Kitsee. PhiLnlclphia. Pn.
Relates to sub-marine telegraphy and aims to imJune 18, igo6.
considerable
capacity.
has a
prove the signals over lines of
It
special polarized relay, and merinri in the local circuit for reversreceipt
line
impulse.
of each
ing the connection thereof upon the
Isidor Kitsee. Philadelphia, Pa.
ELECTRIC
847. 189.
App. filed Aug. 9, 1906. Relates to modifications of the above.

847. 188.

TELKGKAPHV:

TELEGKAPHV;

App. filed May 2$,
H. Manson. Elyria, Ohio.
flux-bar
extending longitudinally of the electroa
anffulnr armature pivoted thereto and contact members
carried by ^.^i(l flux-bar, one of which is electrically connected to
aid armaiitre and the other of which makcii electrical contact

847. 107.
1904.

RELAY: Ray
Has

magnet,

.in

therewith.

PUonUCING METALLIC

t:=^i

847. 367.
OitJiwa,

Ont..

Canada.

Anp.

filed

SILTCIDS;
April

11,

Thomas

1904.

847, JR3.

Aug.

TI:I.I:|•M(^N^;
3$,

190(1.

Hand.!

J.

I'itcher.

Selective arrangement!!

(OMMUTAIOR:

Willson,

I^

com-

Treatin([

nound containing iron, nicKcl and silica, by electronmelting
oaitic compound and carbon, to produce a ferro-silicid.

it

with a

IIolchkiM, Col.
App.
party line system.

filed

for

Mass.
App.
I,ynn,
John R.
«47. ,284.
Thr insulating sef;menti« of a commutator are
1006.
filed Aug.
I.
peripheral
edges.
bisen
than
at
their
thicker at their

R46.6J6.— Controller

Electric

(or

846.853— ••'Iwf'c

Molora.

Heater.
thereof.
It

It

•47.070.

The

tnc

rc»i*tance clrment i* embodied In organic
.itr.l
M> ill
lav of the crucible.

fabric

when

TKANSMirriNG

lie
App.

Johftnnrt,

filed

i-.nnection

Nov. J7,
having

and

nKVICK;

ii}o6.

tpecial

Mix

Dynamo and
controllable

circMit*.
r'."!

I

TM'T'fTFP

At
<ro

FOR THIHI) RAIL SVSHenry A. Vltrihann. New York.

CONTACT
an

and

Form
4n(|

CIR( UIT MAKIN<;

AND BREAKING DEVICE.

Frederick

New York. App. filed Oct. a, ioo<!. Mechanical
Willarrl. of
I,.
whirh (lie elect romfignet is intended to
in
detail* of rnnt.irtnr
impel the circuit ringing arm by a minimum cxprnrlilure of energy.

I'KODUCINt; METALLIC SILICID; Thomas I- WiMson,
g^^ 300.
citrnpnimd containing
Ottawa, Out. App. Iiled Nov. 5. i<io6, Ttefiling
nickel lulfid by adding a bonic compound, silica and carl>on, and
electronmeiting In form a basic aulfid which slags off. and a nickel
,i

(

y

I47.309

Grindrod.

of «y«tctn where the third rail of
only cnerBtrcd during the yaMage of

silirid.

•47 .30J.
App.

ELECTRICAL CONDUCTOR;

Frederick

PUtt.

Lynn,

Mass.

The flexible conductor is inwt in a hole in
filed Aug. 4. 1906.
the brush so as to project through the side face thereof at which
point It IS embedded in solder to secure it in position and make a
good elerlriral connection.
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seriously doubted.

In

number

may

be

President Fish, in his report, meets

fact.

this very point squarely

Now

United States.

entlmsiastic "independents" claim a larger

and says

"The

:

so-called independent

telephone companies which are in competition with the

Bell

companies throughout the United States have, so far as can be
learned, except in a few localities,
is

made no

probably very near the truth, for while

does not concede gain.

In fact, at this

relative gain."
it

This

admits growth

moment

it

a merger into

the Bell system impends for a large part of the "independent" service,

although

it

is still

difficult to tell

incident or the beginning of the end.
interesting to

whether
It

would

have the next Government

this is a casual

at

any rate be

figures,

which

will

be those for the present year.

Under any circumstances,
the industry

the tremendous expansion

must encourage every

shown by

electrical engineer desirous

'.

advance and development of the arts and sciences

to

see the

in

which he

*

'

'

last

is

Even should

interested.

year not be maintained,

more than keep pace with
increase.

it

is

the rate of

growth of

cviilont 'hat the telephone will

the population of the country, in

its

Last year the manufacturing end of the Bell system

turned out the enormous quantity of $70,000,000 of apparatus.

.
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and

chiefly telephonic,

performance

this year.

be busy and

full

managers hardly expect

its

But even

of work, and

if

they do not,

all

to repeat that

generator

the shops will

work

the exchanges will have

all

subscribers ne.xt January than they had

more

last.

Mr. Lincoln's brief for the sjTichronous converter presented

week before A.

where

in this issue, is

summary

convincing,

The

ized.

E.

I.

an interesting and

abstract

in

careful,

else-

not altogether

if

in praise of things as they are standard

"rotary," to use

a very efficient

and printed

E.

vernacular name,

its

undoubtedh

is

and useful piece of apparatus, which under favor-

able conditions gives admirable service.

We

can hardly agree,

however, with some of Mr. Lincoln's estimates of
ance compared with

perform-

its

we

In particular

rivals.

its

are strongly

of the opinion that in point of reliability the synchronous converter, including

Compared,

about

we should

tor

its

transformer

outfit,

has very

little

brag

to

for instance, with an induction-motor genera-

say that the rotary would be out of service two

or three times as

much

instead of considerably less, and would

be somewhat inferior even to the synchronous-motor generatoi
If

properly installed and cared for any one of the machines, how-

ever,

is

reasonably reliable,

the synchronous

.^s to efficiency,

converter unquestionably has the advantage, though the data
in

our

piossession

would

indicate that the difference

much

is

less

than that estimated by Mr. Lincoln, say, 4 or 5 per cent instead

The motor-generators gain materially from the
with a much freer hand and

of 8 per cent.
fact

that they can be designed

worked nearer maximum
with the commutation.
stock,

efficiency

that has given

it

in this

without taking undue chances

The Teaching
We are glad to

it
is

excellently adapted

of Mathematics.
find Prof.

Perry again

engineering

has

and

schools,

is

it

through

suffered

Every student of

show

persistence

their

This

high time for a change.

A

signs of progress.

hundred and

learning adventured only by a few rare spirits; logarithms were

advanced learning, and even decimal

far in the cloudlands of

were not

fractions

the

for

sum

Euclid formed the

common

Times have changed and

scholar's

aspiration.

the branches of mathematics then al-

most unknown have become the everyday
neer must learn to use in his trade

which the engi-

tools

yet the old traditions per-

;

and arithmetic and Euclid are scarcely better

the schools

sist in

Arithmetic and

herd.

of the ordinary

taught than they were a century gone.

Arithmetic

what he has

is relatively

mind.

in

On

weights and measures.

the whole

it

has even changed for

the worse, since loath to put algebra in

pnprogressive pedagogues

its

proper place, the

text books with problems

filled their

which required the operations of algebra without the advantage
of

its

They even introduced garbled

simple and direct methods.

calculus and clumsy trigonometry in arithmetical guise.

cheap and

efficient,

and exactness of

In lighting work, how-

who

To-day, the educational wiseacres

mush

lectual

take themselves seri-

read papers on child-culture at one

ously and

of only limited importance.

is

pretty nearly

defect, as practice in this country tends to show.

.Abroad

the synchronous converter has barely obtained a foothold
electric lighting business for this very reason,

other

fields.

and

is

it

The cascade converter with

in the

even hard
its

facility

of adaptation to circuits of moderately high frequency has much
to

recommend

periodicity,

in

it

and

is

countries where 50 cycles

cheaper than the

generators in additi.jn.

(K'rmutator, too,

'ITic

an ordinary

is

common forms

chine which must not be forgotten, since

it

is

of motor-

another ma-

has an efficiency

which, particularly at low loads, quite outranks even the syn-

chronous converter,
it)

from the

rising,

to 95 or 96 per cent.

word had been

It

lists

published regarding

does not look as though the

last

said rcgardinn converters by any means, cv.ii

for railway service.

another have

They have made

pain.

In this country the active exploitation of

experience in university teaching, that time and energy should

Algebra

as a whole.

is

metic and vastly more useful, since
metic

And

needless.

algebra

goes beyond since the chief
only ones,

upon

close
tic

a

now

renders complicated arith-

difficulties,

why

the

master-key

ditlr>ns

by using frequency changers.

commonest
verier

is

figure,

and

at this

Abroad 50

not exactly an alluring proposition.

question of regulation and

it

cycles

is

ibc

frcijucncy the synchronous con

is

easy to sec

Add

to this the

why

the

motor-

that

all

There

algebr.iical.

thorough grouiuling

is

the rudiments of arithme-

in

the u.seless numerical

gymnas-

In similar f.ishion the fundament.il notions of

given.

calculus are simple and of easy application, and simple differential cfpiatioiis are

given
ing,

why

a

thorough

is

difficult

muih

than

no reason

of the

proper leach-

leelinic.il

schodl willi a

knowledge of algebra inrhiding simple

differential

any
to

make

facility

a talc

lays

and

case,

li

is

equations,

iniinniiirtry.

As

as

well

lliiiigs

rarely sufficiently well

with

as

now

its

knowledge

.in.

the

Ilie

lo

grounded

the simple calculations of physics

and precision.

use

cal-

usual

average
it

with

in arithmetic

and chemistry with

Every college inslruclor

unfold in this connection.

on

work now

is

there

>(

boy should not go up to the

praclie.il

and

culus

no more

There

algcbr.i.

in

geometry and

and getting back to workable con-

to

we might almost say the

methods of algebra should not follow

and take the place of much of

tics

it

the

is

advanced mathematics are

in

no good reason

mathema-

far easier than complicated arith-

boy niosl often does not know enough algebra

at 25 cycles

now

Prof. Perry holds as the result of bitter

necessary a chance.

frequency so that we find a very large tiiimbrr even of lighting

worked

intel-

of the rudiments without giving the branches

the synchronous converter has actually controlled the standard

plants

same

the

is

old carnival of vulgar fractions and juggling with obsolescent

nating current ends of the synchronous converter

in

or 200

years ago algebra and trigometry were recondite branches of

tics

pushed

in teach-

fifty

be economized by early teaching of the rudiments of

fat.il

the

in

the twentieth

is

and both matter and order

century, not the eighteenth,

ing should

the front with a

to

ever, the iiiter-dcpendcnce between the direct current and alter-

a

general

its

For motor-generators put together from

For railway service the synchronous converter serves admir-

regulation

is

country a vogue beyond what

changed the place and kept the

ably since

amount oi railway

the very large

heartfelt protest against old fogy methods.

Mr. Lincoln's figures would be more nearly correct, and

this is possibly

It is

13.

properties deserve.

Motor Generators Versus Synchronous Converters.
last

a favorite.

is

which the synchronous converter

to
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in

science could

The avcr.igc rlenientary school

in coats altogether too thin 1"

wear

well.

.
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30,

Water

Forestry and

has, of course, been

It

make

region tends to

Powers.
known

long

arid areas might give valuable hints as to the action that has
that denudation of any

gone on

22,000-VoLT Generators.
At a meeting of the American

has not been so clear until recently that the actual effect of

made

New

other

neers held last week, Mr. B. A. Behrend presented an interest-

Gaugings of the Merrimac and some

ing paper, introducing a discussion on the feasibility of large

England streams have

minimum

siderably decreased

cent report of the Pennsylvania

itself

and

in

felt

shown a con-

in late years

flow,

might be ex-

also, as

more severe high water

pected, somewihat

The

conditions.

with

situation

respect

re-

Water Supply Commission em-

phasizes these facts in no uncertain way, indicating the

general

to

the

same

streams of that

State.

generators

go together and there

effect

for 22,000 volts.

may

the higher the voltage that

fact

be generated by

The minimum
in

wihich

flow

The maximum

a costly addition to a power plant.

is

also a cause of anxiety as affecting the hydraulic works,

is

and

as very possibly cutting

tail

water.

These

down output through backing up

facts are sufficient to

the

stimulate interest in

forestry and to warrant the location of forest reserves about
the headwaters of important streams.

There

is,

however, an-

other phase of the subject that deserves investigation as possibly
leading to results

still

more serious than those ordinarily con-

sidered.

generally stated by meteorologists that the absolute rain-

fall is practically

uniform when any long

from year to

It varies

sidered.

series of years

from decade

year, even

ade, but dn the long run remains fairly constant.

when

clusion warranited

The

deforestation

is

WiU

Company

example,

let

in, say,

the rainfall conditions prior to that

For

unchecked heating by solar radiation.

Will

the air temperatures which determine the precipitation from in-

land bound currents remain sensibly the same as

was forested?

the range

Topographically there are reasons for supposing

that considerable changes

may

Range on

slopes of the Coast

Coast are regions of extreme

The range here

country.

when

For example,

be wrought.

the

the northern part of the Pacific

rainfall,

is still

perhaps the heaviest in the

well wooded, but further south

where there has been a large amount of natural denudation, the
rainfall

is

slight.

Mountains, which

Again, in the southern part of the Green
is sitiU

well forested, the rainfall

is

no thesis

to set

ject decidedly

upon

tlie

matter, but merely suggest

worth investigating.

In

how

notably

We

greater than elsewhere in the surrounding country.
it

have

as a sub-

far, if at all,

does

denudation affect local precipitation and tend to a redistribu-

Lessened rainfall

tion of the total precipitation?

tami would greatly injure water powers even
a whole obtained an undimiitished amount.
of precipitation
off.

The

is

subject

vastly nK>re serious than
is

if

A

for the

A

even to 25,000 kw, before very long.

might employ only six conductors per

The

volts per phase.

in the

moun-

the country as

permanent

any variations

in

An

lation difficulties.

account was given of the behavior of a

wound

150-kw, three-phase alternator

for 25,000 volts,

has been operated day and night under

This

kw

a machine which delivers 150

is

non-inductive cur-

at a

rent of less than four amperes per wire.

The

machine under rated non-inductive load

is

These

facts indicate that

regulation of the

stated to be 4 per

quite possible to construct

is

it

which

load for months.

full

22-kilovolt machines for outputs as low as 150 kw,

and there

would naturally be

them for

less

still

difficulty

building

in

larger outputs.

When

any advantage
kilovolts.

is

it

generators for more than

more expensive

station

is

distances
able

of

called

upon

from 10

economy

If,

higher
into

however, the generating

to transmit a large share of its

to 30 miles, then there

power

to

might be a consider-

in building the alternators for 22 kilovolts, instead

kilovolts or

II

The

and the more insulation goes

the winding space of the armature.

11

to build a io,ooo-k\v

alternator for 22,000 volts than for 11,000 volts.
the voltage the less copper

to a radius

doubtful whether there would be

in constructing the

It is necessarily

5.5

kilovolts,

might thus be dispensed with.

because step-up transformers

It is certainly less

expensive to

buy a io,ooo-kw, 22-kilovolt generator than a lo-ooo-kw,

ii-

kilovolt generator, plus a step-up transformer of corresponding

The

capacity.
station,
coils

and

if

22-kilovolt installation

might almost as

must be purchased

generating station

power

is

to distances

safely,

and certainly more cheaply, be

called

If,

however, the

upon to transmit a large share of

formers will have to be used, and

however, are not

transmissions.

The

its

beyond 20 or 30 miles, then step-up transit

would become cheaper

step-up from 11 kilovolts, instead of from 22 kilovolts.
plants,

for the

transformers are contemplated, the

air-cooled

placed directly on the stator of the generator.

run

likely

to

Steam

to be used for such very long

principal opening

for

22-kw

alternators

therefore seems to be for transmissions' to a radius of 20 or 30

voltage

yet examination of the world's

power

a generating station has to transmit

of only 10 miles at most,

miles, in order to save step-up transformers.

;

for 22,000

crease the winding difficulties, but would only increase the insu-

loss

not an easy one to investigate because

lasting changes

wound

extra voltage would not, therefore, in-

mask

more

estimates that

15,000-kw alternator

slot, if

changes arc slow and ordinary variations of rainfall tend to
the

Brooklyn Rapid

The paper

con-

a mountain range near the coast be denuded, ex-

crest to

its

built

supply 11,000 volts.

tems, the output of each machine will increase to 10,000 kw, or

taken into accoimt?

time be upon the whole repeated in the same districts?

posing

The
while

volts,

to dec-

Is this

destruction of forest has been going on rapidly only

the last thirty years.

con-

is

The

slot.

connection with the steam-turbine generators for large sys-

cent.

It is

without em-

it

3500-kw Niagara machines employed 2200

Transit

without auxiliary steam power or extensive storage, either of

that the

has been a rise in the generated voltage at terminals.

some recent 750o-k\v generators

flow of a stream measures the power which can be developed

was pointed out

that as the size of such generators has increased, there

is

clusion that deforestation very considerably injures the value

of the streams affected as sources of power.

It

and output of an alternating-current generator,

ploying small conductors, or inany conductors per

no dodging the con-

is

wound

larger the size

early

Cause and

Institute of Electrical Engi-

a

the cutting away of forests has already

very serious manner.

in centuries past.

run off very irregular by destroying

tlie

the natural sponge that exists under the protection of the forests.
It
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is

Otherwise, a lower

likely to be preferred in generation.
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Annual

Statistics

American Telephone & Telegraph
been issued and testifies to the extraordinary

report of the
just

prosperity and

development of the telephone industry in the
United States during the past year. The gross revenue of the
company for the year ended Dec. 31 last, amounted to $24,526,698, an increase of $2,813,267. Owing to substantial increases in
operating expenses the net earnings increased only $63,101.
After paying dividends there was left a balance of $2,775,704, of
which amount $1,773,737 was carried to reserve and $1,001,967
carried to surplus.

The development

of the system physically

is

indicated by the

following table

miles

13.

even now there has not been

sufficient

experience with

make

the constantly changing phases of the business to
sible to establish rigid theories titting all conditions,

made

faction to find that the complaints
Bell companies are comparatively
erally based

upon some

in a particular locality,

few

pos-

it

a satis-

it is

as to the rates of the

number, and are gensystem employed
and not upon the scheme of rates as a
in

special feature of the

whole.

"The

which are in
companies throughout the United
States have, as far as can be learned, except in a few localities,
made no relative gain. It is a matter of common notoriety that
so-called independent telephone companies

competition

many

with the

Bell

of them recognize that their situation

is

Com-

unstable.

few new independent plants have been established in
competition with the Bell during the past two years. A number
of franchises for competing companies have been granted in
various cities, but during the year 1906, and up to the present
time in the year 1907, substantially no work has been done
under any of the franchises in the more important places. The
investors from whom independent telephone promoters have
paratively

Telephones Dec. 31
Exchanges and branch offices.
Miles aerial wire
Miles wire underground
Miles wire marine
Total

XLIX, No.

''Considering the difficulties in telephone rate making, and the

of Bell Telephone System.

fact that

The annual
Company has

Vol.

wire

Number circuits
Number employes
Number stations
Number daily con

1906.
1904.
J90S.
7,107,836 5,698.258 4,480,564
4,080
4,889
4.532
2,183,167
2,754.571
1,654,379
1,888,760
3,241,471
2,585,742
11,690
6,671
9i373
6,007,732 4,778,282 3,549,810
1.384.175
1.135.449
930.251
90,324
74,718
59.451
2.727,289 2.241,367
1,799,633
16,478,058 13,543,468 11,149,063

1903.

3,779.517
3.740
1,358,140
z,6iS,69i
6,358
2,983,189
798,901
53.795
1,525,167
9,876,402

President Fish gives also a total of 297,220 exchange and toll
stations operated by sub-licensees, "independent" companies, etc.,

secured money in the past, are apparently less inclined than
formerly to make the advances required to install telephone exchanges under the very unfavorable conditions, among others

making a grand

the excessive cost of material

2,528,715 in 1905.

total of 3,068,833

The number

stations,

as

of conversations

compared with
was 16,940,000

money, which

now

prevail.

and labor and the high

The known

daily,

or 5,455,000,000 per year, being 64 calls annually per capita
On Jan. i, 1907, there was one Bell telephone
subscriber to every 28 of the total population of the United

some of the larger independent

of the population.

operates to check such investment."

States.

taken by the company to finance

President Fish gives the gross income of the Bell telephone

system of exchanges for the year as $114,000,000; and predicts
better results for this year.
The total does not include the
$69,000,000 earnings from manufacture of the Western Electric
Company, largely owned by the American Telephone & Telegraph Company. During the year, $59,971,094 was added for
exchanges; $13,585,659 for toll lines; and $5,810,196 for land

and buildings, a total of $79,366,949. In the last seven years
this total is no less than $298,914,255.
Mr. Fish says that the
companies have proceeded upon a more definite theory of growth
in the last year than they had been able to apply before.
Moreover, better construction is having its effect.
"Every circuit
added to a pole line reduces the cost of the installation per circuit mile; and it is a satisfaction to know that the number of
miles of wire per mile of pole line has increased from 5.6 on
Jan. I. 1900, to 9.4 on Jan. 1, 1907. For the year 1906, the increase in miles of pole line was 9,334, while the increase in miles
of wire was 195,937, the ratio being more than 20 to i."
Mr. Fish takes up the subject of rates and says:

"As

views of our
competitors as to what rates for service are possible have created
conditions in the portions of the country to which reference is
nortf made, unrlcr which neither they nor the Bell companies are
jjctting proper returns for the service rendered.
These conditions arc sure to correct themselves in time, particularly as almost everywhere, except in some of the comparatively few places
in which new promotion schemes arc being exploited, our comstated

in

prior reports, the unintelligent

and arc as anxious to
do business at a loss.
business and orpinization

petitors have discovered their mistake
raise their rales as they formerly

were

We

to

have now developed our plant,
most of these localities to such an extent as to have the
situation in hand, and have now only to proceed on sound lines
in

to establish such relations with the public as will enable us to

secure a fair return for the service rendered.
indications that the

public

in

these

There arc

localities

situation to a greater extent than ever before,

derinitc

appreciates

and that

it

the
will

uttimalcly co-operate to secure the adequate telephone service

which it needs, by encouraging our companies to make the readjustment of rales that is necessary to enable us to give th.it
service under fair conditions. In by far the greater jwrt of tjic
country, rates are established and maintained with the approbation of the public, which permit the reason;i.ble return rcf|uircd
by the Bell rnmpanirs to enable them to meet the tiem.inds of
those

who

use the telephone.

financial

enterprises

Mr. Fish makes a brief statement

rates for

situation of

undoubtedly also

in the report as to the steps

during the year, $30,000,000 of the 4 per cent convertible $100,000,000 bonds having been
taken and paid for. In January, 1907, also the company sold
three-year 5 per cent notes to the amount of $25,000,000, and
these were readily placed

demands of the

and

itself

the

money used

for the

enormous

industry.

American Museum of

Safety Devices.

With the purpose of arranging the preliminary plans connected with the establislunent of a permanent museum of safety
was held by Dr. Josiah
Tolman, as director, of the

devices in America, a dinner conference

and Dr. W.

Strong, as president,

American

York

II.

Institute of Social Service, at the Aldine Club,

New

on Friday evening, March 22, at which a number of
the leading editors and publicists of New York City were in attendance. The business portion of the evening was devoted to
a discussion of the facts which render desirable the establishmen in this country of such a museum. It was stated that even
City,

in New York City alone, taking the statistics for certain years,
an aver.ige of from 9 to 13 persons meet with violent death per
day.
Most of the accidents to which these deaths can be attributed are preventable by the use of proper safety devices.
It

the intention to establish in

is

New York

City a

museum

which approved s;ifety devices can be permanently located
and to which the public will have free access at all times. In
regard to such work it is worthy of note that the progress in this
country has been very much less than that abroad. During the
in

evening, lantern slides
"f the grc.it

museums

were shown of

considerable

a

number

already established abroad, notably those

at .^mster(lam, Berlin, Paris,

Madrid and Milan.

be re-

It will

an exposition of safety appliances and industrial
hygiene was held at the American Museum of Natural History
from Jan. 29 to I'cb. 12, 1907. At this cx|)osition, marked in-

called

terest

that

was aroused

tlwt the liimc

is

movomcnt, and it is believed
making the exposition permanent.

in the general

now

ripe for

Present estimates seom to indicate

needed as the
for this

th.-it

about $25,000

will

be

About $1,500 has already been rai.sed
purpose, $1,000 of which has .been pledged by the Noninitial

fund.

Fxplosivc Safety N.aphtha Oiiitainer ConijKiny, of
Subscriptions will be solicited from those who will
the application of safety devices, as well
interested in the

movement fiom

Scientifxr .Imcriain

.is

New

from
from those who are

the Inim.init.irian aspect.

has aiuiounccrl

its

York.

profit

The

intention of presenting

annually a gold medal to be awarded for the invention of the

rvlAUCll
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best safety device, with the single suggestion that the medal in
successive years should be given for inventions in widely differ-

A

pronounced step was taken in the organization by
the appointment of an advisory conunittee consisting of the editors of the leading technical and trade journals.
ing lines.

Patent-Office Decision on Invention

German

of Mercury Vapor Lamps.
The German Patent Office has rendered a decision supporting
German patent granted in igoo to Peter Cooper

the validity of a

Hewitt on the principles of the mercury vapor lamp for illuminaProceedings were brought by Hans Boas, of Berlin, to
nulhfy the patent, and the report sustaining it is signed by Dr.
Rhenins, president, and Prof. Dr. Nebel, Prof. Dr. Jaeger. Privy
Councellor Berkenfeld and Dr. MuUendorf.
The report states that Cooper Hewitt was the inventor of the
mercury arc lamp as an illuminating means. Arons and others
had recognized that mercury vapors traversed by electric current lighted up, but they were not able to state how a comWatermercially useful lamp could be made on this basis.
cooled vapor tubes described by Arons and Lummer were not
tion.

useful

on account of the great heat
removed by
has not been established that Arons had considered

illuminating means,

as

the shapes, which heat had been

made necessary by
water.

It

the relations of temperature,
ductivity,

current strength, potential, con-

vapor density, and heat radiation;

no*-

where he had

shown that it was possible, by using the laws of these phenomena
and by a suitable choice of the dimensions of the glass vessel, to
produce an illuminating means without water-cooling. Cooper
Hewitt was the first who, by a special cooling-chamber, or by

may

Even if it is allowed to the plaintiflf that Cooper Hewitt was
not thoroughly conversant with what took place in the mercury
vapor lamp, and had not yet recognized which of the three
potential drops was affected by the enlargement of the vessel,
still

he was unable to prove that at the date of the application

for patent of 1900, electric lamps with conducting gas or vapor
column were provided with such enlargements, and that the

lamps could be kept cool without the use of special cooling
means. The lamps of Arons and Lunimer served exclusively
for scientific researches and demonstrations, and required in
addition water-cooling, and this is still necessary for the normal

Even

use of these lamps.

Arons may have used

if

a

lamp with-

out water-cooling, the sealing points had to be protected against
too great heating, by the immersion of the shanks of the apTherefore, the waterparatus in glasses containing mercury.

cooling was

Hewitt lamp
means.

This

electrodes

is

the

more

solid, whilst

noticeable, because here

one of the

with the Arons lamp, with the excep-

tion of a single experiment, both electrodes consist of a liquid

(mercury).

Of

the

Arons

experimental

lamps,

which pos-

',

Cooper Hewitt lamps, an important techniwould be recognized, which, in practice and
from a commercial point of view, exercises great influence, and
for that reason alone would justify the granting of a patent.

manometer from
cal

Furthermore, according

the larger tubes, in order that the light for the spectral analytical
Hut however ihi^
be- nmre (.(iiu-ciU rated

investigations might

every desired enlarge-

is

and Fabry (1899) do not come under considerabecause only small luminous arcs appear in these constructions, no gas or vapor columns being present, and because,
on account of the plentiful amount of mercury, cooling takes

that of Perot
tion,

place at the electrodes.

Meeting of the

Illuminating

Engineering

Society.

A

meeting of the Illuminating Engineering Society
United Engineering Building on Friday, March
for the purpose of listening to an address by Prof. O.
special

was held
22,

in the

Lummer,

of the University of Breslau,

who

left

for

Germany

Lummer

dwelt at length on the laws
of radiation as applied to black bodies, and on the application of
the law s to the determination of the temperature of bodies. He
the next morning.

differentiated

Prof.

between radiation from black bodies,
and luminescence, and also showed how the

clearly

selective radiation

application of the laws of radiation affected the theory of the
composition of the sun and other heavenly bodies and accounted
for the formation of the tails of comets. The address was of a
nature difficult to abstract and occupied almost all the evenin.:^.
The short discussion was opened by Dr. Steinmetz, who was
followed by Dr. Sheldon and Dr. Schniewind.

Electric

Wave

Detectors.

Brother Potamian has contributed the following interesting
journal
letter to the New York Times, in the coltmins of which
there has been a discussion as to whether electric waves could
have been the cause of the explosion on the French war vessel,

8,

erroneous. The enlargements were not attached to the capillary,
as the plaintiff seems to believe, on account of the potential drop
between electrodes and gas, but tlie capillaries were joined t<i

to the claim, not

the subject of the patent in controversy, but only su;;i
an enlargement as will make it possible to dispense with the
Moreover, Rapietf's lamp (1879) and
special cooling-means.

ment

the bottom, to different depths in a long vessel filled with mercury. In this case both a cooling effect and a pressure equalization were effected by the large quantity of mercury. Nowhere in
the literature cited is it even hinted that one was dealing with

not refer to such a lamp, it was not considered necessary to
a witness.
The reference to the enlargements in Geissler tubes is also

the

simplification

the Ji'iia:

examine Arons as

and Rontgen tubes can-

was not in any way its purpose to dispense with the cooling apparatus for the lamps for this was already present. But even
if the similarity of the manometer with the enlargements in the
Cooper Hewitt patent were admitted.still, in the omission of the

sessed an actual gas or vapor column, the plaintiff had to admit
that the lower electrode was formed by dipping tubes, open at

a commercially useful ilhnninnting lamp; and since the alleg;itions of the plaintiff to est.iblish the fact of prior public use do

in the Geissler

any rate, it is not a case of a simple transfer to mercury vapor
lamps of the enlargements known in Geissler tubes. Besides, the
manometer used by Arons with his lamps cannot be considered
as equivalent to the enlargements according to the Cooper
Hewitt patent, because the manometer permits of an increase of
the space, which, with a rigid formation, such as is represented
Moreover, the
by the Cooper Hewitt lamp, is not the case.
manometer served actually only as a pressure gauge, and it

replaced by mercury cooling, whilst the Cooper
is kept cool without the use of special cooling
is

enlargements

not be compared with those in mercury-vapor lamps, in which
it is not a question of solid electrodes and a constant amount
of gas under very slight pressure, but of a liquid electrode consisting of mercury, of which large quantities are evaporated. At

increasing the cross-section of the container inclosing the gas or
vapor, did away with artificial cooling means, and the constructions cited by the plaintifT as anticipating the novelty, did not
apply.

be, the

623

happened to be at the Royal Institute. London, on March
on which occasion Prof. Lodge, of Liverpool College,
now Principal of Birmingham University, gave a lecture on the
discharge of a Leyden jar. I was sitting on one of the rear
seats just under the gallery, and not far from the wall, which
"I

1889,

was covered with spangles of gilt paper. To my surprise, although working at electrical radiation at the time, I noticed that
every discharge of the small Leyden jar on the lecture table, 600
feet away, was accompanied by sparks between the angles of the
The murmur due to our observation attracted
gilt spangles.
Prof. Lodge looked up
after a few minutes.
attention
general
and soon recognized the cause of our local diswith pardonable enthusiasm for one who is
when,
turbance,
ordinarily so phlegmatic, he proceeded to speak the praises of
in

my

direction

the gilt spangles as wave-detectors."

^^4
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England Electric Lighting Engineers.

The fifth annual meeting of the Association of Electric Lighting Engineers of New England was held at the American House,
Boston, :\Iarch 20.
Mr. Geo. R. Stetson, of New Bedford,
occupied the chair on account of the illness of President
About 100 members and guests were present.

Wood-

ward.

The first paper presented was on "Automobiles in Central
Station Practice." by Mr. D. F. Burritt, of the Springfield Gas
Light Company,

Springfield,

Mass.

company owns and operates

his

gasoline runabout;

the

Mr. Burritt stated that

One is a 9-hp
an 8-hp delivery car with

five automobiles.

second

is

WORLD

C A L

I200-Ibs. capacity; the third is a l6-hp, double-cylinder delivery
car with a capacity of 2500 lbs. and the fourth is a 24-hp heavy
truck, having a capacity of 6000 lbs.
The runabout is con-

Vol.
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cost of operation per mile comes to about 26 cents.
accounts are kept monthly.

Mr.

J.

W. Cowles

13.

Card index

stated that the Boston Edison

Company

has from 20 to 30 automobiles in its garage which are all owned
and cared for by the transportation department of the company.
These machines are charged to the department using them at
so much per week without drivers.
The company's heavy
trucks are largely electrics of from 3 to 5 tons capacity, and
they are used in cable pulling, pole setting and miscellaneous
haulage. There is one emergency wagon for the trouble gang,
and another equipped to pump out manholes. Horses are out
of the question for the territory covered, which extends as far

west as South Framingham, and somewhat beyond, 25 miles
from Boston.

;

stantly in use by canvassers

and patrolmen, and it made 65S.',
miles in 1906, giving littie trouble in bad weather or on poor
roads.
Traction chains were used on the tires in the winter
The 2500 lb. car has been in use for three years, and last year
the cost of repairs was less than i cent per mile. It is used by
metermen. repair and trouble men and is on duty from 7 a. m.
till late at night.
It replaces two good single teams and has a

maximum

speed of 15 miles per hour, but its single cylinder i=
disadvantage and the machine is somewhat weak on stiff

a

The

grades.

double-cylinder machine of i6-hp has carried loads

of 3000 to 3600

lbs.

frequently,

degrees has hauled 3400

and with the thermometer

at go

of coke 7 miles into the country

lbs.

and returned inside of an hour. The machine has a good lightload economy, will make 18 miles per hour maximum speed, and
in 1906 ran 6181 miles.
The heavy truck has carried 8000 lbs
frequently, and is largely used in delivering cast-iron pipe, coke
and other heavy materials. It is specially useful in transferring
gangs of workmen and tools from one place to another with
Its maximum speed is about 15 miles per hour.
novel application of the company's largest automobile is in
the work of fearing up macadam pavement. This work is often
too hard for four horses, but when a plow is attached to the
heavy truck by a thick rope or chain, a ditch can be torn up

rapidity.

A

Under ordinary

very quickly.
places

two three-horse

sumed about
sumption of

qt.

I

0.8 qt.

conditions the large truck

trucks.

In

1906

this

re-

machine con-

of gasoline per mile, or an estimated con-

per ton mile.

The second paper was on "High Efficiency Lamps," by Mr.
Doane. of the Bryan-Marsh Company. The author predicted
that the metallized carbon lamp vAW replace the ordinary incandescent as fast as the manufacturers can turn out the highIt is cheaper in the end than the old type of
lamp, and changes less in candle-power and life on a fluctuating
voltage.
Thus, with a voltage drop of 2 or 3 per cent, the

efficiency units.

candle-power of a metallized filament lamp falls off but 70 per
much as the old-style incandescent, which means a larger
permissible drop in the circuit and a greater load for the same

cent as

There

size of wire.

a better quality of light

is

in

the high-

efficiency lamp.

The Gem 50 watt lamp can be operated on the lowest
voltage at one-sixth less cost to the central station than the
4-watt,

i6-cp lamp, and at a proportionally greater

over the 3.5 and
will be no great

watt lamp.

3.1

demand

The chances

economy

are that there

lamp for the reason
seem to increase the
hours of burning among consumers, tending to broaden out the
peak of the load curve. Many central stations arc passing from
3.5 or 4 watt lamps to 2.5 watt lamps on account of the admirable
Lamps should be ordered
color values of the improved light.
as far as possible on watt ratings.
The tantalum lamp has a shorter life on 25-cycle, alternating
for the 40-watt

that the higher-efficiency lamps actually

current by about 50 per cent that on direct current.

On

60-

but 25 per cent of the normal, and on
133-cycle current, but 12.5 per cent of that on direct current.

cycle current

its

life

is

Under most conditions the metallized filament lamp is cheaper,
many store windows are using tantalum lamps because

The company keeps its automobiles in a garage on a yearly
contract. The machines are ready for the day at 6:45 a. m., and

but

the care includes cleaning, oiling, filling tanks

and ribbon counters of department stores which have
installed tantalum lamps in their show cases.
Mr. Doane suggested that it may be that light will some day be sold by its
quality, in consideration of these points.
At 6.5 cents per kwAs for
honr, the tantalum lamp is cheaper on direct current.
Gem lamps, for all costs of power between 1.6 cents and 4
cents per kw-hour, the middle-voltage lamp is cheaper, but at
and above 4 cents the lowest-voltage Gem lamp is cheaper.

The

light repairs.

half by this

taining

its

all

ordinary

cost of maintenance has been reduced one-

contract,

for the

own machines was

company's experience
not satisfactory.

The

in

main-

first

cost

and the cost of repairs may seem excessive, but the

large,

is

and

per mile is reasonable.
It is very important that tht
chauffeur should be a good mechanic, and the best make of
machine is none too good for central-station service.

cost

Figures were presented of the cost of operating three of tht;
in 1906.
The light delivery wagon made 5378 miles

machines

last year, the

con

of their better color vtlues.

The

better color value

A

20 per cent depreciation, the

ccntr.il

machine per

total cost of the

The 16-hp machine made ^Ri

mil<:

miles, al a total

operating cost of 17.8 cents per mile.

Repairs were $906.24,
and the total expense 37.6 cents per mile. The heavy truck
made 7383 mile< during the year. G.i.soline cost $301.77 and
repairs

$25^.:?..

The

total

The company ronrludcd

expense was

that

result obtainable with a pair of

35.7

cents

20.i

per

cents

mile

good horses, against

is

per mih-.
the best

a fair aver-

age of .32.5 cents with the automobiles.
Mr. Rarnes, of the Narragansrtt I-'teclric Light Company,
Providence, *Wc(\ that his company h«s four cirrlric delivery

wagons capable of hauling 1000

to 2000 lbs,

FiguriiiR current at

and depreciation at 20 per cent, and not charging in wages for running the machine on account of it.s being
used by regular men who would have to he on hand anyway, the

3..<i

cents, interest

the possible explanation of the selection

many

plants.

paper on "Employers' Liability Insurance" was presented by

tion.

cents.

is

of the highest-efficiency lamp by so

of gasoline being $14272.
Repairs came to
$524.08, making a total operating cost, including the chauffeur's
wages, of 128 cents per mile. Allowing 5 per cent interest and

was 30.8

Increased interest has been noticed

in the silk

Mr. Linscott, of the Employers' Liability Assurance Corpor.n

•

Limited, with special reference to the sl.mdpoiiit of the
station.

away with

the

It

pointed out that this insurance does

w;is

retention

and

of coiuisel

a

claim .Icpartment,

saves the time of officers ;ind employees .nid fixes the ainiii:il
yearly cost of claim.s.
The premium is llie uuly cost to the
is based on the wages of all thi
on experience with different hazards
Liability insurance 's still young, having been st.irted in the
In i8ofi all the companies
Uniti-d States as recently as 1886.
combined in filing a tariff based on their united experiences,
and although the agreement was (Imiiped in iijii), llie rates

electric light

company.

This

cinpIoy<'es at a rate based

to-day

.ire

substantially the same.

tip to a potential of .s.^o volts havj
an employers' liability rate based on I'/j per cent of the payroll,
per cent of the payroll.
and a public liability rale based on
It is ron<:idTed llint llir rli.inre nf accidents to the pulilic is in

Electric plants operating

.s

:

Marcpi
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a large degree proportional to the number of employees. Plants
operating at above 550 volts have a rate based on 25/2 per cent

Storage Batteries Discussed

risks these rates

On

liability.

certain specific-

have "to be modified somewhat.

Three-quarters of the suits for
after the policy has expired.

insurance are brought

liability

ratio exceeds 20 per cent of the

premiums, there

if

no

is

the loss
profit to

Connecticut and New
be set aside each year

company insuring. In Massachusetts,
York the laws require that a reserve shall
based on the number of accidents in the
and on the number of outstanding suits.
the

At

the regular meeting of the electrical section of the

Monadnock

ern Society of Engineers, held in the

has been found that

It

preceding iS months

the Western

at

Society of Engineers.

of the payroll for employers' liability and 5^4 per cent for public
liability.
Plants running their wires in subways receive a 1%

per cent rate on both classes of
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March

cago,

15,

Mr.

J.

M.

S.

Waring, of the Electric Storage

Battery Company, presented a paper on "The Application of
the Storage Battery for Lighting, Power and Railway Ser-

Mr. Waring divided battery installations into two

vice."

those for supplying

power

and those

to lamps,

stationary and railway motors.
tion

illustrating the tendency of court decisions to favor the plain-

constant-current boosters and by hand regulation.

and

it

was explained that the uncertainties of accident

surance are far

The

than those of

definite

less

cost of liability insurance

of the ever present differences

New

of Salem,

work

13

letters

of solicitors received

Mr.

S.

c

Fred Smith,

from presidents of electric
were given of the value

lighting companies in which opinions

of organized

new

A

business work.

brief

summary

of these

is

1.

New

Company

business organization desirable.

Work

should

divided

be

central-station

in

busines?

new cusamong depart-

delivery, accounts, securing of

tomers and retention of old ones. Team plaj'
ments essential.
We serve 3500 peoplo.
3. Approve new-business campaigns.
Three solicitors do good work- the year round.
4. We have large railway load and thinly populated territory
Superintendent works for new business.
for lighting.
No organized department. All employees work together.
5.
Collectors help in this work.

No

organized general scheme can be laid down for different cities as the conditions require separate treatment of each
case.

We
It is

9.

We

canvass vigorously for gas business. letting power
electric light third.

doubtful

have one

would pay under our condition>.
does good work the company
and has used the Curtis system.

if solicitors

solicitor,

who

advertises in the daily press,
10.

Company does

;

small lighting business, but favors having

organized department.
11.

Salesman

is

desirable for special

work

in

securing

new

customers.
12.

Customer's interests must be promoted

to prosper in the long run.

It is

customers with but temporary

profit.

is

if

central station

possible to

overwork new

High

qualities

needed

in

solicitors.
13.

Electric light w-iring department gets

Our men
this

way.

changes,

In discuss-

ing the advantages to be derived from the use of batteries, he
said the losses due to the conversion of the current

battery

was used

to maintain a consistent load

He

when

the

on the generators
resulting.

said the installation of line batteries frequently saved

more

than the cost of the batteries in feed wire.
In the discussion which followed the reading of the paper,
Mr. P. Junkersfeld said that the battery had been very aptly

termed "the watch dog of

electric

service."

emergency

service.

charged and used only

in

He

said that in

cities

it

was used

Although much economy would
at times, usually

it

it

was kept

In reply to an inquiry

emergencies.

from Mr. Junkersfeld, Mr. Waring said that the battery had
in industrial locomotive work where there was

quite a field

frequent O'pportunity to charge the battery.
stance where a locomotive

made

a run of

He

cited an

in-

two minutes and then

stopped for two minutes. He said a battery could be used to
advantage in this case by arranging for charging it at each
With regard to the use of the battery in alternating-curstop.
rent work substantial progress had been made in the last two
years.
An installation for use in connection with alternatingcurrent apparatus would be

made

the

in

new

steel

plant

at

Gary, Ind.

Mr. Waring said that in regular work batteries worked up
an efficiency as high as 90 per cent. In further discussion
the statement was made that in the most severe railwray service
the positive plate had a life of about four years, while the
to

come second and
8.

means of charts he commented on

often be obtained in discharging

already has one organized new-business depart-

among manufacturing,

7.

portion of his paper was concerned with the regula-

regulating the differential boosters, by the carbon regulator, by

largely for

2.

6.

first

of batteries, and by

connection with lighting systems in large

as follows

ment.

The

were almost negligible as compared with the economy

in conditions.

attention at the meeting.

Mass., read

underwriting.

fire

necessarily high on account

is

business methods and the

amount of

large

in-

classes,

for operating

The average cost per
accident to all liability companies is about $28. The paper was
concluded with the reading of a large number of accident cases
tiffs,

West-

Block, Chi-

much new

business.

are in close touch with the public and consumers in

An
etc.,

employee clearing up old accounts, explaining

also helps

new

The

business.

uses of electricity

are increasing so fast that there will soon have to be a division
different kind of man
of solicitors' work into departments.

A

needed in figuring on power propositions than on lighting or
general work.
is

Mr. H. Bottomley, of Fall River, read a number of communications from mnnagcrs in regard to the desirabie qualifications
of solicitors. Some of these advocated a technical education in
engineering, good habits, promptness, system, neat and prosperous personal appearance, industry, absolute honesty, perseverThe importance of actually helping the customer to
ance, etc.
do business better by means of central-station service was
emphasized, as well as the significance of the first interview-.
Methods of instructing salesmen were also mentioned briefly.

negative plate lasted considerably longer. In less severe
plates lasted seven or eight years or longer.

Booster versus
lighting circuits

end-cells

for

regulating batteries

was the subject of the

work

used

on

latter part of the dis-

Mr. D. W. Roper, of the Chicago Edison Company,
cussion.
said the question was brought up at the International Electrical Congress at St Louis as to which method was the best.
In American practice end-cells are used almost entirely, while
English practice favors the booster.
thought this was partly accounted

Mr. Junkersfeld said he
by the fact that in

for

America the standard of electric service was higher. The batis employed here more as a reserve for emergencies than for
continuous operation, and the use of a booster introduced a
somewhat unreliable element.
With regard to the economy and the first cost of the two
methods, Mr. D. W. Roper said some investigations with which
he was once concerned showed that the initial cost was higher
for the end-c«ll method largely by reason of the copper used.
The booster method introduced the greater losses. As the num-

tery

ber of discharges per year of the battery increased, the lesser
efficiency of the booster method made the total cost favor the
end-ceU method, and, in fact, for practically all cases of American practice he considered the end-cell switch method was the
cheaper.

At

the close of the meeting the

announcement was made

that

meeting of the society Mr. E. B. EUicott will present
a paper discussing the power development on the Chicago Drainage Canal.
at the April
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High Tension
At

Engineers, held on March 22, under the auspices of the High Tension
Transmission Committee, there were presented two papers
designated as "Introductions to Discussions." relating to high
tension transmission. .\ paper bj' Mr. B. A. Behrend dealt with
Institute of Electrical

wound

the practicability of large generators

for 20,000 volts,

while Mr. P. M. Lincoln presented a paper discussing motor
generators versus synchronous converters, with special reference

on long distance transmission lines.
After outlining the history of the increase in the generator
electromotive force from the value of 2200 volts used at Niagara
to operation

is the value used in Brooklyn and New
York, Mr. Behrend drew attention to the importance of higher
voltages for future plants.
The difficulties encountered in
winding generators for potentials of from 20,000 to 25,000 volts
It is desirable, therefore, for the
are primarily mechanical.
individual coils to consist of as few conductors as possible, and
these conductors should be of such size as to enable the making
of mechanically and electrically strong coils. The insulation of
the coils again^t the framework is" easier to obtain than that
against one another. Even at the present state of the art it is

to 11.000 volts, which

possible to obtain the necessary insulation for 22,000 volts, al-

though the expense

demand
will

large

for

As soon

considerable.

is

wound

units

as there arises t

for 22,000 volts

demand

the

be met by machines carefully designed for these conditions.

The

chief gain obtained by winding generators of large cadirectly for the high potential

pacitj-

required for distribution

power plant, and, probably, in
There has been in operation for
a slightly reduced first cost.
several months continuously, both day and night under full

consists in the simplicity of the

load,

150-kw. 25.ooc-volt generator,

a

the

heating

regulation,

and the efficiency of which have proved very satisfactory. Mr.
Behrend expressed the opinion that where individual units of
very large capacity are installed in power plants a potential
of 20,000 volts is feasible and it is to be recommended for units
of lo.OfW kw capacity and above; and that where individual units
of small capacity are needed for a potential of 20,000 volts, the
conditions can be met in most cases even down to capacities
of 150 kw.

Mr.

compared motor generators and synchronous

from the seven standpoints of

converters

regulation, corrective

and

He

starting.

effect,

efficiency,

cost,

voltage

reliability,

parallel

operation

stited as a personal opinion that the relative

number of hours

that

25-cycle

a

synchronous converter, an

induction motor gcniT.itor and a synchronous motor generator

would be out of service within
defects inherent
respectively.

with change

In

in

vrili.ige

A

cap.

to

the three converter equipments under dis-

cussion arc equal, but
initial

given time, on account of
would be as 10, 14 and i".
the automatic change in voltage
a

tht ajiparatus,

respect

in load,

respect to the ability to adjust the

in

the synchronous converter

suffer.'!

a great handi-

difference bclwcen the converter and the motor gener-

is found in the fart that the delivered e. m. !. of the
converter responds only to changes in the incoming voltage.

ator sets

while that of the motor generator responds only to changes
in tin- itiripmiiig frrqucnry
Since changes in incoming line

volugc

will

under normal

conditions

be

much

greater

and

sharper than thn^c in the frequency, the converter will probibly

.suffer

by comparison

in this respect

with the motor gener-

ator.
It is

desirable in .my transmission line

tllat th,: volt.nge

should

remain ;n nearly constant .is possible independent of the load
variation and that the voltage should be capable of adjuslmenl
within UmiU at the will of the operator at any time.
So far
.IS the vnln({c regulation m.iy l>e obtained by means of a change
in the power factor of the current taken, the •lynchronous moinr
has a distinct advantage over the synchronous converter in
that

the corrective effects

direct

current

voltage

In

i«

obtainable without involving the

comparing the

13.

same capacitj- has an efficiency of 85 per cent, while
an induction motor generator has an efficiency of 84 per cent.
An approximate estimate shows that the cost of a synchronous
set of the

motor generator

efficiencies

different converter eqi-i|>meiils. Mr. Lincoln staled that

of the

under

a

the

is

same

that of an

as

induction motor

generator, while a synchronous converter represents an invest-

ment of about 60 per cent of

that of either of the other equipIn regard to the parallel operation the three converting

ments.

methods may be considered

much

as being on a par.
There is not
choice in the starting qualities of the three methods, but

what there is would cause them to be arranged in the following
namely first, the induction motor generator set second,
the synchronous converter
and third, the synchronous motor
generator.
The author concludes that there are only a few
cases where the motor generator should be used in preference to
order,

;

:

;

the synchronous converter.

In the discussion which followed the reading of the paper.-;,
Mr. C. E. Skinner contended that in considering the practicability of winding large generators for 20,000 volts, it is not
proper to neglect the increased cost of the equipment. Unless

high-voltage

the

generator,

with

together

switchboard

the

cheaper than the equivalent low-voltage genclator with its transformers, such a generator would not be
considered for use in a transmission system. In a plant equipped
apparatus,

etc., is

with low-voltage generators

install an
used with three transform-

not necessary to

is

it

If only one unit

extra generator.

is

connected in delta, it will be possible to operate in case one
transformer breaks down, the other two transformers remaining V-connected. In a similar plant equipped with high-voltage
ers

generators the capacity of the machinery installed would have
to be increased by from 50 to lOO per cent.
.V generating station
containing low-voltage machines with step-up transformers

from lightning than a similar station
That the lightning problem is
shown by the fact that a considerable variety of

far easier to protect

is

using high-voltage generators.
a serious one

is

lightning arresters are installed in connection with the 20.000

generators used with the Valtclina Railway, and yet on

volt

several occasions the generators have been

damaged by

lightning

discharges.

W.

Mr.

S.

Murray agreed with Mr. Skinner

and stated

contentions

Lincoln

XLIX, No.

75 per cent ioad a 5C0-kw. 25-cycle synchronous converter has
an efficiency of 93 per cent; a synchronous motor generator

Transmission.

American

a meeting of the

Vol.

his

belief

the

for

that

in

all

of his
of

protection

the generating plants against lightning disturbances there

no

is

better device than well designed step-up transformers.

Mr.

H. .\rmstroiig remarked that the possibility of build-

.\.

ing 22,000-volt alternators depends entirely upon the shop work.

The main

resides

trouble

in

the

fact

that

it

is

to

difficult

The demand for
150-kw machine.
alternators to be connected directly to the transmission line
will probably not be very great because they arc subject to
lightning and other troubles. For underground cable work, such
as the Intcrurban and the Metropolitan systems, there is a
probability that some demand will exist for them in the future.
In regard to the use of motor generators as compared with
rotary converters, the problem resolves itself into one of expediency and cost. For railway work where close voltage reguprepare

the

lation

not a requirement, the rotary cohverter will continue

is

coils

for

a

Where

be the niarliiiic selected.
for

lighting

purposes,

motor generator
Mr.

11.

G.

Scott called attention
in

20,000 volts to use

oil

formers.

it

is

set.

practice

invariable

however,

t

power is used
necessary to employ a

the bulk of the

to

the

fact

that

it

is

the

with potentials higher than
insulated rather than airin-ulated trans-

connection

In a generator

it

is

not possible to use

oil

insulation.

Moreover, the generator is at a disadvanl.ige in that in cas-;
of accident the whole machine must be out of commission,
hut in the case of an accident to one transformer in a bank of
is possible to continue operali<vn with Iwo thirds of th"?
it
The protection afforded the generators
transformer capacity.
by transformers' Is so great that seldom indeed have generators
been de«lrnyed by liuhtning where transformers were interposed

three

between them and the line.
Mr. Ralph D MerHhon did not agree with Mr,

T.incciln as to

March

30,

ELECTRICAL WORLD.

1907.

a synchronous converter and the
Experience has shown that 30-cycle
rotary converters have given more trouble than 6o-cycle generator sets. He said he had known of several cases where generators connected with the step-up transformers in the line had
been damaged by reason of lightning discharges. The appearance subsequent to the damage seemed to indicate that whatever
trouble was caused by the arcing in the transformer was removed by the healing action of the oil.
Mr. C. W. Stone, in commenting upon the starting characteristics of synchronous converters
and motor generators remarked that he had seen converters as large as 1500-kw brought
up from rest on the alternating current side and connected to
the line inside of 40 seconds.
For 60-cycle work, a converter
will cost equally as much if not more than a motor generator
set The fact that the rotary converter is provided with numerous collector rings and brushes on the alternating current side,
in addition to the commutator and brushes on the direct current
side, renders the attendance for this machine practically as

the

relative

reliability

motor-generator

of

sets.

great as that required for a motor generator

set.

Mr. Percy H. Thomas reported the results of an examination made on a high tension generator which had been damaged
by lightning. The discharge had short-circuited not only the
but all of the others. In jumping across the first the
second was damaged; in jumping across the second the third
was damaged, etc.. and the machine was burned so badly that

first coil,

of the coils had to be replaced.
Mr. Torchio gave some estimates concerning the relative
cost and efficiency of alternators for various voltages as submitted by the manufacturers for a certain 15-mile transmission
system where a total power of 40-kw would be generated.
all

The preliminary

estimates

showed
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power systems because 20,000-volt cables arc
available. Such alternators in large sizes can
be manufactured to operate as readily as the 6000 or 12,000volt machines at present on the market.
In commenting on bis own paper, Mr. Lincoln said that it is
for

large

city

now commercially

usual

in

operating rotary converters to place in

circuits locally a high reactance,

which has the

ing only that particular rotary converter to
affecting the remainder of the system.

the

supply

effect of allow-

compound without

Such reactance has the

additional advantageous characteristic of limiting the current on

short circuit.

In his closing remarks Mr. Behrend stated that the price
p. m. generator, with
three 75-kw, 2200-volt to 22,000-volt transformers, is $3,849, while
of a 200-kw, 22,000-volt, three-phase, 6oo-r.

the price for one 200-kw, 22,000-volt, three-phase, 600-r.

p.

m.

machine would be $3,837, showing a difference of only $12.
The total boxed weight of either equipment complete would be
The conditions which determine th-,
about 31,000 pounds.
choice of the voltage do not relate to the ability of the manufacturer to furnish certain apparatus, but they refer to factors
power plant when considered from the point

external to the
of view of a

good engineer who can

see

the

system in

its

entirety.

Written contributions were sent in by Messrs. E. J. Berg,
Guido Semenza, R. C. Carson, W. R. Jackson, A. C. Pratt Leo
Schuler, B. C. Shipman, O. B. Caldwell, Henry Floy. W. J.
Foster, Clarence E. Gifford, Farley Osgood, John C. Parker,
H. F. Parshall. John Pearson. Bertrand P. Rowe, Carl Schwartz,
Miles WaJker, J. B. Whitehead, A. H. Babcock. Edward P.
Burch. J. R. C. Armstrong, F. O. Blackwell and R. S. Kelsch.

that taking the cost of 3

would cost
and a 25,000-voIt, 155. The efficiency of the first machine
would be 96 per cent; the second 95'4 and the third 94 1-5
per cent It would seem therefore that as far as the cost and
efficiency are concerned there would be hardly any difference
between low voltage generators with step-up transformers and

Negative Pole Plate.

2300-volt alternator as 100, a 15,000-volt machine
130,

Mr. C. F. Scott stated that while Mr. Lincoln's paper
it

date of Feb. 26 Joseph Bijur was granted a patent for
in processes of treating negative battery plates

is

gives a general survey of conditions for a

given class of service, and has placed the three types of apparatus in a certain order of selection, others have expressed
Each person has given
opinions reversing his order of merit

The

objects of the invention are to prevent the

and coherence of the porous sponge
ensure permanent passageways for the diffusion of the electrolyte and to secure strong and hardy plates
which will not become permanently sulphated.
The active material of the plate is impregnated with inert

loss of capacity in the plate

into a metallic

25,000 volt generators.
excellent in that

Under

improvements
and products.

mass

;

material, such as carbon,

which

is

not acted upon chemically by

but has not named the specific points which
The simplest kind of
caused him to draw such conclusions.
apparatus is the direct-current generator on the one end and
the induction motor on the other, but there may be persons
who claim that induction motor-generator sets give greater
In
causes for complaint than any other types of equipment
discussing Mr. Behrend's paper on high-voltage generators, Mr.
Scott showed that assuming No. 6 to be the smallest convenient
size of wire in the transmission line, a 25-miIe transmission
conclusions,

probably $25,000.
It would seem therefore
power is considerably more than 150 kilowatts
the cost per kilowatt would be quite high. Seldom indeed would
a generator of 150 kw be required for a voltage of 25,000. which
would never be justified for a distance of less than 25 miles.
Mr. W. L. Waters stated that by the use of commutating

circuit

will

cost

that unless the

poles a 1500-kw direct-current generator can be built to operWhen such a machine is used
ate at a speed of 300 r. p. m.

motor generator set there is no difference between the
cost of the set and a synchronous converter, which for 25 cycles
would run at about 187 r. p. m. Speaking generally, from the
operating standpoint, a motor generator is preferable to a synchronous converter in almost every respect, except as to
When comparatively cheap medium sized
efficiency and cost.
units arc wanted under conditions where close voltage regulation is imimportant. synchronous converters would be used.
but when large sized units arc desired and when the voltacc
regulation and general flexibility arc important, motor generin

NEC.\TI\T POLE PL.\TE.

a

ators

would be preferred.

In regard to high voltage altcrnator-i

there will niulinililodly be a certain

demand

for such generator.;

The
the electrolyte.
manner and allowed

plate

is

to dry.

formed and reduced in the usual
then soaked in a solution of

It is

The

sugar which penetrates the pores readily.

removed from the solution and subjected

plate

is

then

to heat of sufficient

intensity to completely carbonize the sugar.

If

the plate

has

antimonious alloy parts it is treated in such manner that these
parts are heated less than the lead parts so that the former are
not partially fused

in

the treatment.

The

illustration sho%vs the

between the walls and having coniparlnicnts of substantially the same size as the grills

framework provided with

air spaces

of the plate, so that the framework of the plate

lies

over the

;;;
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By

air spaces.

means

this

maj

the grills

^re

suDjected to a

higher degree of heat than the frame of the plate.
Inactive material may thus be introduced into the pores of
Plante plates after they have been formed or after they have
been in use. The process may also be carried out with pasted
plates, since the negative material may be introduced into the
pores of the active mass after they have been in use and have

from the lack of such material, thereby again raising the capacity of the plate. The invention also
contemplates soaking a Plante or pasted plate in a solution, such
as sodium silicate, in which case the inactive material is deThe plate
posited in the pores of the active mass chemically.
after having been thus treated has a light brownish-gray color
instead of the usual lead-gray color. It also has a porous and
spongj" appearance, as distinguished from the ordinary Plante
partially lost their capacity

The

plate not thus treated.

capacity of the plate thus treated

same or

either remains substantially the

ing

rises

instead of fall-

Iowa

Programme.

Electrical Association

The programme of

the Iowa Electrical Association, which

is

Thursday

to hold its convention at Lafayette Inn, Clinton, la.,

Thursday.
and Friday, April 18 and 19, 1907, is as follows
morning session Call to order, 10 a. m. reading of minutes
address of welcome President's address reports of the secretary, executive committee, finance committee, programme com:

:

;

;

mittee,

election

;

of nominating

committee,

general

business

"Cost of Operation per Dollar of Income," Prof.
L. B. Spinney; paper, "Central Station Economies," Mr. Gus
Lundgren, Cherokee, la. Afternoon session
Paper, "Increasing the Central Station Day Load," Mr. E. S. Callahan, General Electric Company; paper, "Manufacture of Ice," Mr. Rufus
paper, "Co-operation," Mr. J. R. Crouse
Lee, Clarinda, la.
paper, "Central Station Advertising," The Curtis Advertising
statistics,

:

;

Company.
morning session

Friday,

Paper,

:

"Central

Station

Heat-

Xo.

13.

and prices are still being advanced. The manufacturers of
motors about the beginning of this month again added 10
per cent to their prices, which makes an increase of not less
than 25 per cent since this time last year.
This latest advance was explained as caused by the continued rise of copper

and brass, as well as other
was described at the same
The immediate future of
a? largely dependent upon
the iron and coal trades.
expansion

The

materials.

business in motors

time as very active.
the electrical industry

was

It

much more unoccupied room

regarded

boom

in

these that the greatest

in

m

was

greatest activity

is

continuance of the

the

power occurred

the application of electrical

in

The

year.

last

rolling mills, since there

for

with

electricity

is

than

theni

with coal mines, the latter having already been much more
largely electrified than iron establishments.
However, there

much work

still

is

machinery

to be

done

way

in the

of putting in hoist-

high state of
throughout the year,
as everything indicates that it will, then the electrical companies
will have plenty of work to do and will earn fully as much
money this year as they did in igo6. One unfavorable feature
of the situation remains for the electrical industry, namely,
that raw materials of every description are unusually high in
price.
Still another troublesome factor
is
the scarcity of
ing

prosperity

off.

XLIX,

Vol.

collieries.

at

The demand

labor.

trade continues

iron

the

in

present

the

If

for labor of aU kinds in the general in-

and in the
where much skilled labor is called for,
found and trained for high-class work as

dustries of the country has far outrun the supply;
industry,

electrical

men cannot
rapidly

many

be

Owing

they are needed.

as

scarcity of labor

the

to

of the shops are compelled to run over time, while oth-

ers are putting on night shifts.

The Prussian

Office has recently published some
showing the steam power used in Prussia
for the generation of electrical energy.
These statistics, taken
for April i, 1906, show that there were 4,424 steam engines
used wholly in driving motors, which generated an aggregate
Besides this 123.337 horsepower was
of 760,027 horsepower.
Statistical

interesting figures

used

engines partly

by

generated

other

for

The

purposes.

ing" (steam and hot water), Mr. \V. H. Schott; paper, "Selec-

increase as compared with the corresponding data of 1905

Steam Engines," Mr. H. E. Chase; paper, "Gas Producer
Engines," Prof. G. W. Bissell, Iowa State College; paper, "Electric Distribution Systems," Prof. A. H. Ford, Iowa State Uni-

276

was

Informal
interchange of ideas; report of treasurer; report of nominating

horsepower generated gained 94,383.
Within three years the amount of electrical energy generated
by steam increased 260,030 horsepower, or slightly less than
42 per cent. These figures do not include the large volume of
electrical energy created by gas engines and by water power
development, for which, unfortunately, no statistics are at

committee

hand.

tion of

Afternoon session:

versity.

;

election of officers

Prof. L. B. Spinney, of

Crafts

Executive session

for Street
:

adjournnient.

;

Ames,

chairman of the

is

Lamps

Paper, "Nernst

Lighting," Mr. Frank McMasters.

la., is

committee of arrangements

local

at

Development

in

increased

the

of electricity

use

Berlin Electrical

report of the

the

Berlin

in

Works

is

reflected

the

for

by

half year

ended December 31, showing that 71,698,000 kw-honrs were
sold, as compared with 61,661,000 for the corresponding period
Of the amounts
of 190S the gain being about 16 per cent.

Clinton.

Electrical

The

secretary and Mr. P. P.

while

engines,

—

(iermany.

here

given

the

took

railways

street

26,206,000 kw-hours,

as

against 25,178,000 in 1905.
I he
German electrical industry looks back upon 1906 as
about the most successful year that it has ever had, and it
lt>oks forward to 1907 as full of promise for the continuance of

The upward trend

prosperity.

in

the industry

is

clearly indi-

cated by the fact that the largest electrical companies in the
country, representing a capital of $110,000,000, had about 17

more workmen employed

per cent

end of 1905.
comparison, and it
at

course of

a
last

^till

end of igo6 than

Smaller concerns are not included

at the

creased

the

at

is

said

greater

that
ratio.

their

in this

working force was

Dividends declared

year aNo show up well

in

in-

the

when compared with

having averaRrd 8.10 per cent, as aitninst 7.40
This may be regarded as a most satisfactory reespecially in view of the fact that electrical companies

those of

1905,

per cent
sult,

had great

difficulty

in

the earlier part of the year in raising

the prices of finished goods in proportion to the

co.<t

of

raw

price situation, however,

changed for the better in the
boom became more pro-

half of the year, as the great

iiounrrd

to

companies and banks are interested in the
Tramway Trust, which is about
Brussels to take over and consolidate the

electrical

Belgian-Argentine

be organized at

Buenos Ayres.

street railways of

The

to be $13,000,000 for the present, but

$16,000,000

two or three

within

A number

$3,000,000 in bonds.

and

electrical

companies

the capital, while

The Gescllschaft
ilnsely

allied

will

German
fiir

with

of the trust

capital
it

will

besides

years,

of Belgian and

own more

is

be increased to

than

issue

the

of

French banks
two-thirds

of

interests will hold almost one-third.

Unternehniungcn, which is
Allgcmcine Rlcctricil Company, will

Elektrischc

the

Like $2,020,000 of the stock, while other Berlin capitalists will
The trust hopes by ronibining the traction
lake $1,400,000.

companies of
create

a

Buenos Ayres and eliminating competition

first-class

earning

property.

The

trackage

will

.'o

be

pbout equal to that of the Great Berlin Street Railway. The
will take current from the works of the Dcutsche-

new company

materials

The
STond

German
so-called

throughout

the

entire

range nf

German

industries;

Ucbersccische
only
to

recently

enlarge

its

F.lcktriiitaots-Grsellschaft,
ad(le<l

nearly

$0,000,000

generating plant

at

to

of
its

Berlin,
capital

in

which
order

Buenos Ayres. acquire the

iM.mcH

30,
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tramways of Montevideo, and of a leading Chilian city.
An order for steam-driven dynamos for the municipal electrical works at Montevideo has just been placed with the
Felten & Guilleaume-Lahmeyer Works.
The State of Uruguay is at the back of the new organization at Montevideo,
which has a monopoly for a certain period in supplying electricity for lighting and power purposes in that city.
For the
present three steam dynamos each of 3,000 hp will be put in,
and others later as required.

A

great controversy has been raging for above a year be-

tween the Rheinisch-Westfalische Elektricitaets-Werke of Essen
and several municipalities in that region, which have been fighting to prevent that company from securing a monopoly in
supplying electricity to the towns in the eastern part of that
great industrial region.
This company is chiefly the creation
of Herr Hugo Stinnes, one of the leading coal magnates of
Germany, who carved out a wholly unique scope of work for

The introduction of gas-saving appliances at blast furnaces and coke ovens in that region convinced Stinnes that a
it.

company to act as a sort of power exchange was needed
many concerns were generating more power than

great

there, since

electric

and regular volume, and a

number of towns could be supplied with

electricity

for

illu-

mination and traction purposes.

The

lew

has found a large and active market for
it has been able to sell at exceptionally

it

which

G. Chace, of Providence, R.

advance has been so rapid that some of the towns in
the eastern section of the industrial district took alarm lest
the company would grow into a too powerful monopoly. These
have been resisting its encroachments upon their territory by
plans for municipal electrical works, but the Stinnes Company
forward to completion a great central station in
is pushing
Latterly, however, a compromise seems about
that section.
to be arranged according to which the municipalities of Hagen.
Hoerdc, and several country districts around Dortmund shall

I.

CURRENT NEWS AND NOTES.
A CORRECTION .—Through an error the article entitled
"Multiplex Telephony" which appeared in our issue of March
16 bore the signature Charles S. Walden, instead of C. E. Fairbanks, the writer of the article.

ELECTROLYSIS.—F.
"Electrolysis
Electrical

N.

Waterman

and Stray Currents"

at

will present a

paper on

the next meeting of the

Engineering Society of Columbia University,

City, to be held at 8:15 p.

m.,

Wednesday, April

301 Engineering Building of the University.

New
3,

in

All inter-

ested are cordially invited to attend.

E. L. A. CONVEXTION.—Uv. Dudley Farrand, chairof the Convention Committee, has issued a circular this
week as to the Washington meeting, June 4, S, 6 and 7, with
headquarters at the New Willard Hotel, where the exhibit of
.V.

apparatus will also be made.

prices.

Its

river at Hinsdale

it is expected to sell current at from $25 to $30
Messrs. Chas. W. Dunham, Chas. A. Harris and
Clarke C. Fitts have carried the project to its present stage, and
have secured the necessary financial support to carry the work to
completion from H. I. Harriman, of Hyde Park, Mass., and M.

man

own; and

X.
will

per hp-year.

other parts of the great industrial region big generating plants
its

ft.

$1,000,000 and

Room

electrical energy,

of 26

about eight miles long, extending within two
miles of Brattleboro, Vt., and the legislation just secured and
similar powers previously obtained from the Vermont Legislature give the right of eminent domain in obtaining title to the
The expenditure will exceed
lands that will be submerged.

was a sound one. The new company was organized
two or three years ago and has had a most successful career.
Not only does it buy the surplus power generated by blast
furnaces and coke ovens, but it has established at Essen and
of

commenced.

at Hinsdale,

fall

will create a lake

York

idea

dam to develop a
The barring of the

construction of a

shortly be

they needed, while others, not wishing to incur the expense of
putting in plants for saving and cleaning gases, would willingly buy electrical energy in large

development on the Connecticut River

The

H.
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Transportation,

Mr. G.

now arranging

is

F. Porter, the

for special rates

and the attendance promises to be very

Master of
and trains,

large.

IVAY.— In the New York LegislaAssemblyman Parker has presented a measure compelling
Niagara, Lockport & Ontario Power Company to fence in
rights of way to protect people and animals from coming in

FENCING RIGHT OF
ture,

the
its

contact with towers or other charged structures.

under-

It is

acquire 80 per cent of the stock of

stood that several persons have been killed in this way. The
company recently had a bill introduced permitting the Governor

him 20 per

to

new Stinnes works, leaving
completing their own electrical
generating stations.
Stinnes had begun to supply the great
iron works at Hoerde with energy at 4 to 4'/$ pfennigs (about
I cent) per kw-hour.
cent,

in

lieu

of

In the midst of the general prosperity of the

German

elec-

sounds singular to hear that the Nordische
Electrical and Steel Works at Dantsic have failed.
It was
established six or seven years ago, under government encouragement and partly with government money, the authorities adopting this method of starting an industrial development
The concern got under way just as
in the eastern provinces.
the great boom of six or eight years ago was about to collapse and it was hard hit by the failure of the Kummer ComIt has never been a paying inpany, of Dresden, in igoi.
vestment. Its brief and disastrous career is an eloquent proof
of the proposition that governments ought to leave the estabtrical

industry

lishment

it

of industrial

enterprises

to

private individuals,

who

have the money and the business insight to take advantage of
A manufacturing plant as
all hopeful openings for industry.
an eleemosynary institution cannot succeed even in Germany,
notwithstanding the large reserves of intelligence and efficiency
at the disposal of the government.

appoint special policemen to protect

its

property.

RELATIONS WITH THE PUBLIC—.\

joint meeting of
Committees on Municipal Ownership and Public Relations
of the National Electric Light Association and the American
Street and Interurban Railway Association was held in New
York March 22, 1907. Representatives of the gas and telephone
interests also participated. Among those present were J. B. MoCall, C. L. Edgar. Arthur Williams, W. H. Gardner, H. L.
Doherty, E. W. Burdett, C. D. W\-man, W. Caryl Ely, H. A.
Robinson, B. F. Swenson and Walton Clark. The meeting was

the

devoted to a general discussion of the relations of corporations
to the public and to the state, and concluded in the evening
with a dinner at the Waldorf-Astoria.

MURRAY TELEGRAPH SYSTEM.— We.
the inventor, Mr.

Donald Murray, that

are informed by

the trials of the

So far as printmiles of iron wire with six repeating stations.
ing telegraphy is concerned, this is believed to be the world's
record, the distance being three times longer than any other line
reported operating by a printing telegraph. The Swedish ad-

Connecticut River Hydro-Electric

ministration has also ordered a complete duplex outfit of the

Development.

the

Murray system

for

Stockholm-Gotenburg.

Two new

lations arc nearly completed to the order of the

A

bill

passed at the present session of the

Legislature

finally

assures

a

project

for

a

New Hampshire
I2,ooo-hp

Murray

automatic printing telegraph system in Russia have been satisfactory and that the Russian administration has ordered another
installation for St. Petersburg-Irkutsk, a distance of about 3800

hydro-

office,
is

now

German

instal-

post-

and the Murray system between Bombay and Calcutta
being started.

;
;
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HONORING BELL.—A

from Brantford,

delegation

Ont.,

has asked the Ottawa Government for $10,000 for the Alexander

Graham

Bell memorial in that city, which is to cost $40,000.
Premier Laurier informed them that he personally was in favor
of honoring the inventor of the telephone and would bring the
matter before his colleagues.

ANOTHER UTILITIES B/LL.—Another public utilities bill
embodying the ideas of Attorney General Jackson, who is opposed to the measure of Governor Hughes, has been introduced
in the New York Legislature.
The bill makes the Attorney
General the counsel of the Commissioners who shall have charge
of public utilities.
There shall be five of them, to be elected
by the people. A specific provision that municipalities may conown

struct their

The hand

plants

if

the voters so decide

of William R. Hearst

is

the measure.

is in

"The Mercury Arc Rectifier." For some years
Mr. Small was connected with the Cooper
Hewitt Electric Company and had particularly to do with the arc

hold

& Gas

formed Oklawhich will

recently

Association,

first

City, will
tric

The

following are the officers of the

new

association

Presi-

:

H. Tidman, Oklahoma City; secretary, Charles W.
Ford, Oklahoma City treasurer, J. H. Merrill, South McAllister, L T.
first vice^resident, F. P. Stearns, Shawnee, Okla.
second vice-president, H. G. Stettmund, Chandler, Okla. third
vice-president, E. M. Cooper, Wilburton, I. T.
Executive committee G. Crowe, Guthrie, Okla. J. C. Fisher, Shawnee, Okla.
C. F. Mercer, Geary, Okla.
H. G. Stettmund, Chandler, Okla.
Advisory committee F. Benton, Lawton, Okla. R. D. Long,
Muskogee, L T. W. E. Fertig, Muskogee, I. T.
dent,

F.

;

;

;

:

;

;

:

;

;

A LECTURE ON VESUVIUS,

of a most
was delivered by Mr. John W. Lieb,

acter,

interesting charin

Jr.,

auditorium of the Engineering Societies Building,

on March

City,

The

is

probably one of the best informed men on that
was supplemented by blackboard sketches and

talk

examples, by the aid of which the theory and operation of the
rectifier were shown according to the present day practice.
In

Small had installed a rectifier near the front of
room, and gave practical demonstrations of its
method of operation.
From the direct-current side, an arc
lamp, a fan motor and a small multipolar motor were operated.
Besides the arc rectifier, the Cooper Hewitt lamp was discussed, as well as the different methods of connecting the rectifier for use with constant-current transformers for obtaining
addition, Mr.

the

lecture

direct current for street arc lighting.

21,

the

main

New York

before the American Society of Mechanical

Ladies were invited to attend, and were present in
numbers, the audience comprising no fewer than 1200
persons.
Mr. Lieb was at Vesuvius soon after the great eruption last year, and himself secured many admirable photographs.
These were supplemented by others, as lantern slides, taken by
Mr. Frank A. Perrct. of the Vesuvius observatory, and by some
wonderful moving pictures of discharges of smoke, ashes, etc.,
lava flow, exodus of peasants, etc., loaned by Mr. Burton
Mr. Lieb presented also a great many maps and
Holmes.
views of Pompeii and Herculaneum, and described the excavaIt was altogether a most delightful and
tions and their results.

substiturion

of

steam on railroad occupies increasingly the
thoughts of railroad managers.
The opinion that a complete
surrender of suburban traffic by steam railroads to street railways will be the best solution of the problem of handling traffic
between Boston and its suburbs was expressed last week by
President Lucius Turtle, of the Boston & Maine Railroad, in a
letter to Charles S. Hoyt, of Winchester.
Mr. Tuttle's letter
was in reply to a suggestion that the Boston & Maine equip the
portion of its line between Boston and Stoneham with electricity.
He said that the substitution of electricity for steam
power in general railroad service "has not passed beyond the
electricity

annual convention April 22 and 23 at Oklahoma
have a programme consisting of three papers on eleclighting, three on electric railway work and three on gas.
its

He

rectifier.

subject.

seen in the municipal-owner-

OKLAHOMA CONVENTION.—The
Railway

13.

graduation,

ELECTRIC SUBURBAN TRAVEL.—The

Electric Light,

XLIX, No.

the subject of
after

ship provision.

homa

Vol.

for

experimental stage."

After citing the competition of electric

"It is upon the whole now becoming a
whether there is any profit at all derivable by the
steam railroads from the carrying of short distance suburban
travel, at the existing low rates charged therefor; and not only
the Boston & Maine, but railroads carrying similar traffic every-

railways, he concludes

:

question

where, are fast coming to the belief that the surrender of this

kind of travel to the street railways and intcrurban trolley lines
will

from every point of view, the best solution of the

be,

problem."

Engineers.
large

instructive evening.

lOlVA ELECTRICAL ASSOCIATION.—

rhe

local

com-

mittee for arrangements for the convenience of the Iowa electrical Asjfjciation, to bo held at Clinton, la., April

&

and the Iowa Strcvt

l8th

and

19th.

Intcrurban Railway Association, to be

held at the same place April

announcement
giving a

tives,

to

19th and 20th, hnvc sent out an
manufacturers and manufacturers' representa-

map

of the available exhibition spaces in the
is to be the headquarters hotel during th»

Lafayette Inn, which
conventions.
R.

Crafts,

space

is

in

The local committee consists of Messrs. P. P.
M. Howard and Thomas Crawford. The exhibit
The current furnished
the basement of the hotel.

will be single-phase, (io-cyclc,

600-volt

April

direct

i.sth

as

current.
to

space

110 and 220-volt, altern.nting and

The committee must be advised by
reservations

desired.

ArrangemcntH

have been made with the Wcilcrti Passenger Association for

.i

on the certificate plan to any part of the
Iowa and from Chicago, St. Louis and Minneapolis.

rate of one-third fare

Stale of

,'/

/

E.

E.

AT PURDUE.—

'iAr.

W.

T. Small, instructor in

Department of Purdue University, presented a
most interesting paper before tho local branch of the American
Institute of Electrical Engineers, Tuesday evening, March 19, on
the

Electrical

WIRELESS ON RAILROADS.— Mr.

Nikola Tesla, in a
Is needed
to show that the railroads offer opportunities for advantageous
uses of a practical wireless system. Without question, its widest
field of application is the conveyance to the trains of such
general information as is indispensable for keeping the traveler
In the near future a telegraphic
in to\ich with the world.
printer of news, a stock ticker, a telephone, and other kindred
appliances will form part of the regular wireless equipment of
Success in this sphere is all the more certain,
a railroad train.
as the new is not antagonistic but, on the contrary, very helpThe technical difficulties are minimized by the
ful to the old.
employment of a transmitter the effectiveness of which is unIn view of the great losses of lif< and
impaired by distanco.
property improved s.-:fety devices on the cars arc urgentlv
needed.
Hut upon careful investigation it will be found that
the outlook in this direction is not very promising for the
letter to the Ncii.'

York Times, says: "No argument

In the

wireless art.

first

place the railroads arc rapidly chang-

ing to electric motive power, and in

become

available for the operation of

all
all

such cases the

lines

sorts of signaling ap-

is by far the most important.
due to Prof. J. I'uley. who in-

paratus, of which the telephone

This valuable iniprnvenu'iU

is

By enabling the
troduced it in (icrniany eight years ago.
engineer or conductor of any train to call up any other tr.iin
and obtain full and nninislak.tblc
and oilier accidents will
Public opinion should compel the immeho greatly reduced.
Those roads which do not
diate adoption of this invention.
eonlrmplate thin Iranstermation might avail themselves nf
wireless transmission for similar purposc.-i, but inasmuch is

or

station

along

track

the

informalioti. the liability of collisions

every train will
pert

operator,

wireles'* leb

rp<|iiire

many

in

roads

phone ran

lie

addition to a complete outfit an ex-

may

prefer to use

offerer!

In llieni."

a

wire, unless a

March
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TELEPHONY IN OHIO.— The

Ohio Independent Telephone

hold its convention this week at the Hotel
Hartman, Columbus, beginning March 28, when a large attendance is expected from the nine districts into which the State is
Association

>

will

divided.

Works has
to acquire

Siamese Minister of Public

received the sanction of the

and

install

King

to the proposal

an entirely up-to-date telephone system

The system decided on

Bangkok.

is

in

the central battery system.

The installation will go to public tender. The Minister is now
engaged arranging for a new cable from Koh-Si-Chang '0
Sirachi with connection to Bangkok.

SIZE OF THE EARTH.— In
on

his

wireless

a letter to the New York Times
torpedo experiments and trials, Mr. Nikola

Tesla says:
"As to projecting wave-energy to any particular region of the globe, I have given a clear description of
the means in technical publications.
Not only can this be done
by the use of my devices, but the spot at which the desired effect is to be produced can be calculated very closely, assuming
the accepted terrestrial measurements to be correct.

This, of

is not the case.
Up to this day we do not know a
diameter of the globe within 1000 ft. My wireless plant will
enable me to determine it within 50 ft. or less, when it will be

course,

possible to rectify

many

geodetical data and

make such

calcu-

lations as those referred to with greater accuracy."

LOW ELECTRIC FIRE RISK

IN CHICAGO.— Fignves

cently given out by William Carroll, head of the
Electricity of the city of Chicago,

ings

is

show

the rule of the

San Francisco has

descended to about the lowest depth that a
"grafting."

mercifully,

powers

and

The

grreat city can reach
have been bled unare now coming out. In order to get

helpless

the facts

corporations

run again, etc., after the great disaster, it is alleged
that the United Railroads Company paid each supervisor $40,000 and to Schmitz and Ruef, the municipal bosses, $400,000.
The Pacific States Telephone Company paid to ten supervisors $5,000 each, it is alleged, to prevent the granting of an
ordinance to the Home Company. The Home Telephone Company is also alleged to have paid to seven supervisors $6,000
each, and to Ruef and Schmitz (estimated) $150,000 to secur.?
its

to

ordinance.

The San Francisco Gas &

Klectric

stated to have paid the ten supervisors $750 each.

were made

in

currency.

A

now being

returned against

and various

officials

large
all

Company

is

All paj-ments

number of indictments

are

the city officials incriminated

of the private corporations.

and $68 per

Company

Syracuse (N. Y.)

has abandoned its fight against the reducand electricity rates ordered by the State Commission of Gas and Electricity.
President John J. Cummins, for
the company and for its associate corporation, the Syracuse
Gas Company, has issued an announcement that the commission's order would be fully complied with and that all litigaThe order was to have been eflFective
tion over it was ended.

Lighting

tion in gas

i,

street

and 8 cents per kw-hour there-

1907,

arc lamp per year.

of rates for electric energy for lamps, heaters and motors. The
arc lamps used consume 450 watts, and are run on an all-night
schedule.

PATENT LAW.—

BRITISH
On March 19, Mr. LloydGeorge, president of the Board of Trade, introduced a bill
amending the existing patent laws in the House of Commons.
Mr. Lloyd-George explained that the adoption of his bill would
simplify and cheapen the procedure reg^arding patents, but that
its main object was to prevent the patent laws from being used
for the hindrance and suppression of British industrial developHe said that out of 14,700 patents issued last year, 6,500

ment.

were to foreigners. He did not object to that, but a good many
patents were taken out for the purpose of preventing the working of patents in this country.
The present bill proposes that
any applicant

shall be permitted to demand the revocation of a
patent at the expiration of three years if it has not been adequately worked in the United Kingdom.
Mr. Lloyd-George

although his measure was in the interests of free
he was not afraid of foreign competition so long as

that,

was

Many British industries were
working of the present patent
system, while others had been completely wiped out thereby.
His bill was designed to cut these bonds, and set industry free
to engage in the severe struggle with which it is confronted.
The speech of the president of the Board of Trade was well reBritish trade

free to fight

now bound hand and

it.

foot by the

ceived on both sides of the house.

NEW YORK

TRAVEL. —A

committee report of the
naturally very much interested in the subject, holds that the city of New York by itself is incapable of working out the local transit problem, and
that therefore the municipality and the traction interests should
work in harmony. The association will appoint a special committee to confer with all interests, in an effort to obtain relief
for the citizens of '.he city.
The committee report is of great
length and deals with the subject exhaustively under three
heads the enormous yearly increase in travel, the present
Retail

Dry Goods

special

Association, which

is

—

financial position

construction,

and

of the city and the possibility of municipal
the attitude of the traction interests as

bearing on the feasibility of private construction.

After stacommittee then finds that the municipality
is so beset with limitations that it cannot work out the problem alone and that capital stands still while the increase in travel
goes ceaselessly on.
The report says
"It may be that the
municipality on the one side and what may be called traction
capital and experience on the other, if they united in a common purpose, eliminated the friction habitually arising between
them, and adjusted their respective interests, could bring about'
some solution of this vexing problem." It is then stated that
the purpose of the report is not to commit the association to
any policy, but to call attention to the conditions. The report
tistical discussion, the

:

concludes

SYRACUSE LIGHTING RATES.—The

price for gas, 9 cents per kilowatt hour

It also fixes a
standard of service for gas, requires an improved system for
the inspection of arc lamps and establishes a classified schedule

trade,

constantly on the increase.

GRAFTING IN SAN FRANCISCO.— Under

after,

added

that in 1906 only 43

maximum

for electricity until Oct.

re-

fires

labor unions and their bosses, the city of

in

tation of receipts at the company's office consumers would at
once be paid a rebate of the excess charges with 6 per cent interest.
The order of the State fixes 95 cents per thousand cubic

Department of

were caused by electricity, and the loss from
electrical fires was only $300.
Chicago has had one of the most
rigid systems of city electrical inspection in vogue anywhere in
the country and the results are shown in the very small electrical fire loss.
All fires in buildings where electric wiring exists
are investigated by the department at once to determine if the
cause could possibly be due to defective electric wiring. There
has been a notable decrease for the past four years in the niunber of fires caused by electricity, which goes to show that modern wiring rules and inspection are able to reduce the electric
fire hazard in spite of the fact that the number of wired buildout of 6387

I
last.
Because of the company's appeal to the Appellate
Division of the Supreme Court consumers have been obliged
to pay the old rates.
Mr. Cummins announced that on presen-

Oct.

feet as the

TELEPHONY IN SIAM.—The

631

:

"As a

definite

programme we recommend that the
from its members, whose duty
problem and confer with all authori-

association appoint a committee
it

shall be to take

ties,

up

this

State and municipal, with

New

all

interests represented

in

the

York, and with all other local
organizations and civic bodies, and with full power to discuss
and negotiatte, formulate, and report any plan or plans looking
to that relief of which the whole people of the city stand so
transportation systems of

sorely in need."
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QUESTION SOX.—The

National Electric Light

Vol.

XLIX, No.

13.

months. When the
then proceed to secure

will be ready for inauguration in four or five

advance its batch of queries for the
Question Box, of which Mr. Paul Lupke, 222 East State Street,
Trenton, N. J., is editor. We trust that all our readers who are
interested will co-operate to make this useful institution once

amounts are known, the commission

more a

are trustworthy, the Longue Sault Rapids are to be harnessed
in the near future in a manner that will rival, and perhaps

Association has issued in

success this year.

ELECTRIC HEATING.—In

1906, no fewer than 727 separate pieces of electric heating and cooking apparatus were connected to the mains of the New York Edison system, equivalent

This does not include any that were
to 9280 lamps of i6-cp.
bought by existing customers for electrical energy and installed
without specific rating. That number would probably double the
total.

NATIONAL ELECTRIC LIGHT CONVENTION .—Tht
thirtieth annual convention of the National Electric Light Association will be held in Washington, D. C, on the days of
Tuesday, Wednesday, Thursday and Friday, June 4, 5, 6 and
7,

1907.

The headquarters

—the entire tenth
of the associate

floor of

New

Willard Hotel

devoted

to the exhibits

will be in the

which

members and

will be

the general meetings of the con-

vention.

A BLIND TELEPHONE GIRL—It

is

stated

that

Miss

Susie Davis, a girl of 20, is the most accurate and rapid telephone operator in the Virginia City telephone exchange. She
has been blind from infancy. When she first applied for the
place she was told that it would be impossible for her to man-

age the switchboard without seeing it, as no other blind person
had ever been employed in the telephone service. She perShe learned every number on her
sisted and finally got a trial.
board so well that in a recent competition in Virginia City to
determine the most efficient operator she beat all competitors.
She is a graduate of the School for the Blind at Berkeley, Calif.

CARNEGIE, THE TELEGRAPHER.—Thi

United States

will

the supply.

THE LONGUE SAULT RAPIDS.—li
beat, Niagara.

The

reports from

Canada

recent change in the control of the Canadian

Lawrence Company foreshadows a great development of
There are great possibilities
electrical power at Speik's Island.
for this plant. On the American side, however, projects are goIt is said that representatives of
ing ahead more rapidly.
American capital in close touch with the Pittsburg Reduction
Company have made a first payment on the whole of Barnhart's Island and a portion of Longue Sault Island and are
St.

looking at the property at the foot of Speik's Island. Rumor
credits the company with the intention of darning the channel
of the South Sauk and possibly a part of the Main Sault River
as well.

ERIE RAILROAD TROLLEYS.— li

is

said

that the

pro-

posed new public utiUties bill in New York Staite is stopping work
on trolley spurs and branches of the Erie Railroad. Section 42
of the Public Utilities bill provides that no railroad corporation
shall own more than 10 per cent of the capital stock of any other
Were this to become a law the Erie
railroad corporation.

would be barred from acquiring the rest of the stock of these
subsidiary companies, and the road after putting its money into
these enterprises would not be in a position to control them.
On this point E. H. Harriman, a member of the Erie executive
"As trustees we did not feel that we could
committee, said
assume the responsibility of spending the stockholders' money
upon property which we might not be able to hold legally."
It is said that as one result, operations on the construction of the
Elmira, Waverly & Corning trolley line have been suspended.
:

THOSE COSILY flXTURES.—At

the hearing at Harris-

Military Telegraph Corps will hold a special reunion and dinner
Mr. Andrew Carnegie,
at the Hotel Manhattan on March 28.

burg, Pa., last week, according to the testimony of a witness
before the investigating commission which is inquiring into

the father of the corps and an honorary member, will be the
principal guest of honor. Other guests will be Gen. Thomas T.

charges of extravagance

Eckert and Col. R. C. Clowry, commanders of the corps, and
William R. Plum, its historian, past president. It was at Mr.
Carnegie's suggestion at the outbreak of the civil war that four
H. Bates, Richard O'Brien, S. M. Brown and

operators, D.

David Strousc, were sent from the Pennsylvania lines to WashThe subsequent brilliant and patriotic work of the corps

ington.
is

matter of history.

in the

expenditure

of

$9,000,000

for

furnishing the Capitol, the electric fixtures in the new building are lacquered instead of being of solid gold mercurial finish,
as required by the specifications. This testimony was given by

John Maene, of Philadelphia, who designed many of the fixtures for the Pennsylvania Bronze Company, sub-contractor for
John 11. Sanderson & Co., contractors for the Capitol furnish?Ie said that a gold finish would cost 20
ings and fittings.
times as much as the lacquer finish. It was alleged at the hearing also that although not in the Capitol furnishing schedule,

POOLROOMS

IN 0///0.—Attorney-General

Ellis,

has announced that he regards the furnishing of
vice to poolrooms, on the part of any telegraph
company as a violation of its charter, and that
worthy evidence furnished to him that any such

a

of Ohio,

news

ser-

or telephone

upon trustnews or inpoolroom with such

formation service company is supplying a
information for such gambling operations he will institute proceedings in the name of the State to oust it from its charter.
'Ihe announcement was made in the hearing of the complaint
filed

some time ago against the Western Union Telegraph
American Bell 'Iclrphonf Company and the

'Company, the
Interstate

News

and the Board of Public Grounds and Buildings did not advertise for bids for "models" for electric fixtures, Sanderson received $137, .soo for "models, sketches and working models for
electrical fixtures."

MR. BRYCE'S DISLIKE OF
to a

talk,

the person

fOU'ER IN CANADA.— li

is

announrcd

thai engineers rcp-

tcsinting the Obt-iwa Hydfx>- Electric Power Commission have
begun a tour to the various municipalities of the province which
have rxprc»»ed by Ihc'pa.ssagc of a by-law thctr desire to enter
They will obtain
into a cmtracl for a supply of electric energy
driinilc information as to the amounts of electrical energy each
town will purchaie for the u^c of ifi power conwimers. The
amounM mentioned will not be binding on the municipalities
but they will be filled in in the blanks in the contr.icts which
have been prepared. It ii expected thai the whole power scheme

British

Am-

bassador to the United States, has a horror of telephones. The
diplomat has frequently been called on the wire since his arrival
in WasliiiiKt'in. and it is said that on luinirrotis occasions he
has refused to talk by means of the speakinn piece. When he
does

Bureau.

TELEPHONES— According

Washington paper, Mr. James Bryce, the new

however, he
is

at

insists

on knowing iininrdintely who

the other end of the

line

and

his

business.

Mr. Bryce simply doesn't like this modern method of carrying
on a conversation, and as a result gets out of it whenever he
Long-distance calls are said to be particularly distasteful
can.
Wliilc at times he has consented to talk
to the Ambassador,
to people over the telephone in Washington he hates to conConsequently out-of-town
verse on the long-distance lines.
calls

for

ceived,

if

England's new
at

all.

It

may

representative

he

th.it

arc not cordially

Mr. Rryce's

is due to his exp<Tirnir with the service
under government auspices.

telephone

re-

dislike of the
in

Europe

Makcii

A
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Small Central Station in Nebraska.

&33

y2-in. tube sheet riveted to

American lap-welded

By

THE
is

J AS. A.

situated in

Dawes County,

in northwestern Nebraska,

on the main line of the Chicago, Burlington & Quincy
Railroad and the former Elkhorn branch (now the main line) of
the Chicago & Northwestern Railroad. On May 1, 1906, the village
Council granted to S. A. OUver a franchise for the establish-

ment of an

electric light plant, a'^d

on Feb.

diameter between the cliamber and outer shell.
chamber is securely stayed to the outer shell
with i-in. stay bolts, which are spaced sV^ ins. on center. The
lire bo.x is 60 ins. in diameter and 36 ins. high, fitted with the
Kenney shaking grates the fire box being connected to the tube
chamber by a flanged opening 23 ins. in diameter and 12 ins. long.
The smoke jacket surrounding the boiler proper is 98 ins.
in diameter and 20 ft. long, being supported by five brackets
bolted to the boiler shell. This jacket is connected through a
ings 14'

Ward.

village of Crawford, a place of about 1000 inhabitants,

i,

1907, the chair-

man

of the Council turned on the electric current.
The establishment of the plant was brought about by the demand for electric lighting in the village and eventttally the hght-

each end, which receives 120, 3-in.
There are four roiuid open-

boiler tubes.

The

ins. in

i

shell of tube

;

ing of Fort Robinson, situated on the Chicago & Northwestern
Railroad, three miles from Crawford.
The plant is owned by
S.

A. Oliver, formerly interested in electric light and power in-

dustries in the Black Hills.

The

site of the plant was selected with reference to obtaining
from the Chicago, Burlington & Quincy Railroad, and at
the same time to the center of distribution. The power house
is located 10 ft. below the level of the main line of the railroad,

coal

and the siding which terminates in a trestle 40 ft. long in the
rear of the main building forms a coal bin of 100 tons capacity,
the bottom of the bin being covered with steel plates, having an
incline of 35 degrees to the level of the boiler-room floor.

The building is 40 ft. x 50 ft. in cross section, and is built of
hollow concrete blocks. The engine room measures 24 ft. x
•40 ft., and is separated from the boiler room by a concrete
block division wall. The boiler room section is 24 ft. x 40 ft..
and has two rooms at one end; one 10 ft. x 17 ft, used for
a stock room, and one lo ft. x 6 ft. used for lavatory and bathroom. The stock room and bath room are on a level with the
engine room floor, with two doors, one leading to the engine
room and the other to the boiler room. The boiler room floor
is 5 ft lower than the engine room floor, so as to accommodate
the boilers without increasing the height of the building. The
floor is concrete, graded to a 2j4-in. floor drain at one end of
the boiler room, admitting of a free appUcation of the hose and

2.

FIG.

— SWIICHB0.\RD

and 30

ins. long, in

a damper, directly to a 40-in. uptake,
to a 96-ft. steel

guyed stack 42

of this stack

made of 3/16

is

LAMP

.\XD REGUL.\T0R FOR .\RC

nipple 28 ins. in diameter

ins. in

which

which

installed

in turn connects

diameter.

The

blue annealed steel

in.

CIRCUITS.
is

first

40

and the

ft.

re-

The boilers rest on a conlong and 8 ft. wide by 3 ft. deep, and the
stack is erected on a concrete foimdation 8 ft. x 8 ft. and 2 ft.
ciecp.
After the stack was in place it was filled to a height of
maining 56

ft.

of 3/32-in. plates.

crete foundation 18

ft.

and out, with a rich mixture of concrete. The stack
with a painter's trolley and two guy bands, the first at
a distance of 45 ft. from the ground and the second one at 76 ft.
The guys are carried over 25-ft. guy stubs and fastened to j4-inguy rods bolted to "dead-men" buried in the g^round to a depth
2

ft, inside

is fitted

of 7

ft.

The method of securing complete combustion
furnace

From

as follows:

is

in

the boiler

the fire-box the hot gases pass

through the flanged opening in the top of fire-box into the tube
chamber, striking a deflecting plate in center of the chamber.
-vfter enveloping the boiler tubes in their passage, the gases
pass through the four holes connecting the tube chamber with the
outside shell into the smoke jacket, and thence downward, enveloping the boiler shell, and out through connections described
before, to the stack.

shows the arrangement of feed-water heater, pump
The first is the Kenney heater and purifier, manutured by Vincent Kenney, of Omaha, Neb. It is of the open
type of 300-hp capacity, and rests on a concrete foundation. In
the 2'/2-'m. supply pipe from heater to pump is installed a dial
thermometer graduated from 50 to 250 degrees for registering
Fig.

and
FIG.

I.

—60-KW

UNIT, CRAWFORD STATION.

insuring a clean floor at all times. Over the engine room is a
stock room 20 ft. x 30 ft., reached by stairs from the boiler room

The

room equipment

consists of two Kenney internallywater -tube boilers, rated at 150 hp at a steam
pressure of 150 lbs. The boilers were buih by James G. Heggie,
of Joliet, III., and the detail of construction is shown herewith.
The boilers, which are 68 ins. in diameter and 24 ft. over all, are
constructed of 7/16-in. plates, the upper head and crown sheet
being '/i in. thick, and dished as shown. The vertical seams arc
of the double-butt strapped and triple riveted type. The girth
seams are of the ordinary lap-joint type. The tube chamber is 60
fired

ins. in

boiler

vertical,

di.imcter and

1 1

ft.

long,

and the plates are H-m- thick, and
There is a

both girth and vertical seams are single riveted.

the

7

injector.

temperature

vided

in

of

this

the
pipe

feed

water,

gravity

a

there

feeder

being also
with
an

oro-

im-

compound continuously to boilers.
The pump is a 7 x 4 x 8 Marsh, manufactured by the American Steam Pump Company, of Battle
Creek, Mich., and is mounted on a cast-iron stand bolted to
proved

sight

feed,

supplying

the floor; the injector used

is

boiler

of the Metropolitan double-tube

autom.atic type, manufactured by the

New

Hayden & Derby Manu-

York, N. Y. Both the pump and
injector feed into the 2''--in. feed line which is carried to a
point between the boilers where it divides, and two pipe lines
facturing

Company, of
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glasses placed in the gniides, and

smoke jacket, which greatly assists in keeping the water
from cooling in its passage to the boilers. At a point near the
top of the boiler where the feed-ivater pipe enters is installed a

oil

vertical check valve; thesre

also a horizocutal check valve in-

is

main line near where it leaves the pump.
From the bottom of each boiler a 2-in. blow-off pipe leads
In each blow-off pipe is installed a Crane
to the sewer line.
blow-off valve and also a straight way blow-off valve.
From each boiler a 5-in. fvdl-weight steam pipe leads from a
5-in. Crane angle valve directly over supply opening in boiler
to a 5-in. x 5^n. x 7-in. extra heavy flanged tee. From this tee
stalled in the

7-in. header extends into the stock room over the engine room,
which header is supported by adjustable pipe supports, and carries a 7^n. x 7-in. x 3-an. extra heavy flanged tee, from which
is tapped a 3-in. line, which supplies steam for the pump, inConnected to this Line through a 3-in
jector and whistle.
Davis reducing valve is a 3-in. pipe line for heating the station
and also the residences of Mr. S. A. Oliver and Supt. J. A. Ward.
The header also carries a 7-^n. x 7-in. x 4-in. extra heavy
flanged tee, from which a 4-in. steam line supplies the smaller
generating unit; a 7-in. x 7-in. x 5-in. extra heavy flanged
In each supply pipe to the ©ntee supplying the larger unit

a

PIG.

3.

near where

gincs,

— n.AN
it

leaves

the

header,

main header

drain pipe throuffh a

Dunham

steam

is
is

trap.

the

frtHsicIc

installed

Crane

a

drained by a

i-in.

E^ch

pro-

boiler

is

of building.

The Kcnorator cquipmcnj consists of one 1 2-in. x is-in.
Skinner automatic engine, running at 277 r. p.m. .direct-connected
to a f)0-kw, thrrc-pha.<ic, fw-cyclc, 2.?oo-volt

revolving

field

type

m;inufacturcd by the Crockcr-Wlicclcr Coni|)any, and
'>nc 15-in. X 16-in. Skinner engine running at 2.';7 r. p. m. direct
connected to a 120-kw Crockcr-VVhceler alternator of similar
altcrn.itor,

design.

arc

The

belted

exciters for both units arc of Crocker- Whcclcr

tinn of both
imit.'<

reM

the

to

units,

oji a

engine shaft.

and

Fig.

1

I'ig.

shows

8

is

the

a

view of a

flo-kw

concrete foundation, the holding

purifier,

unit.

down

make
i)or-

Both

bolts run-

Both engines are provided with the
ning to a depth of t,'/j ft
Skinner system of automatic lubricoion, the oil being forced
to an rlrvated supply t.ink hy a pump a(tuatc<l from the crossheail, nn'\ frnm there the nil flows by gr.'ivity to the ^iglit feed

where

it

is

freed from all
injto

the

tank located by the side of the filter, from which it is
again pumped into the elevated supply tank. The supply tank,
pump and sight feeds are shown on the engine in Fig. 8. The

pure

oil

out-board pedestal

is

provided with an

oil cellar

and rings which

convey the oil to the bearing.
Placed in the steam supply to each engine, directly above the
throttle valve, is a vertical steam separator, manufactured by

4.

— llErAIl-S

OF UDILKK

Flli.

6.

— METHOll

OF

HANGING

TRANSFORMERS.

CONSTHIKTION.

vided with a 3-in. pop safety valve, which is located as near
the boilers as possible, and the discharge (rem the same is
tri

and

filter

abrasive and foreign substances, and then overflows

Flu.

'I'hc

(»ip<rd

gine base into the

OF CRAWFORD STATION.

straight-way valve.

13.

is thus conveyed, by means of
chambers, to the guides, cross-head pin, main journals, and
thence by means of oil chambers drilled through the shaft it is
thrown by centrifugal force to the crank pin. The oil after
passing through the respective bearings ds drained from the en-

controlled by Crane navy valves pass to the top of boilers inside
the

XLIX, No.

Vol.

Appliance Company, of Milwaukee, Wis
F.acS
drained through a Dunham steam trap.
Directly under the cylinder in the exhaust line of each engine

the

Steam

separator

is

is

From

placed a Crane gate valve.

under tlie
an 8-in. x

floor

tx)

6-'in.

x

Comp.xny's

here the lines are carried

where they enter
Steam Appliance
turn connects to the bottom

a point opposite the heater,
5-in.

^',

oil separ.'itor,

flanged to an 8^n.

which

of the feed w.iter heater, the

pendently of the other drains.

in

oil

separator being dniined inde-

I'Vom the top of

lilie

heater an Rnin. exhaust line leads to a height of 2

feed-water

above the
capped by an 8-in. Shmdard exhtiust head
inanufaoturcd by the Burt Manufacturing Company, of Akron,
Ohio.
This exhaust head is drained to the sewer by a l^^-in
roof

where

it

ft.

is

pipe-

As shown in I'ig. 2, the switchboard consists of four panels
of blue Vermont marble; two generator panels, one two circuit
feeder panel and one 25 scries arc light ixiiiel, the main slabs
being 62 ins and the sub base 28 ins. high. The m.irble is supIKirte<l ii|ion staml.ird pi|K- and angle iron frame work, with the
nc<-essi.iry wall stays ,in<l fittings.
The 120 kw .md f^io-kw. three-

Makch
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phase, to-cyclc, 2300-volt generator panels are tilted witli three
Thomson horizontal edgewise alternating-current ammeters,

with series transformers, one

Thomson

horizontal edgewise

field

ammeter with shunt one horizontail edgewise alternating-current voltmeter two potential transformers one four-point plug
and four receptacles for synchronizer; one double-pole, singlethrow field switch with discharge resistance and three-pole
;

;

;

;

double-throw

slide oil switch,

type generator, and exciter

The

and mountings for back-of-board

field

rheo&ajts.

circuit ipanel designed for the control

oif

two three-phase

each of sufficient capacity to handle
a maximum of go kw, is fitted with two three-pole, doublethrow, automatic slide oil switches, equipped with current trans-

(10-cycle, 23'00-volt circuits,

f>35

All cross-arms were p;unted with one coat of paint before beEach cross-arm is fastened
all pins were dipped.

ing placed and

by a

!/^-in.

iron braces.

through bolt and braced with two 26-in. galvanized
All junction and transformer poles are stepped,

All. poles at
the steps being placed 36 ins. apart on a side.
angles in the line are guyed with ^-in and J^-in. galvanized
stranded guy wire, turn-buckles with "Dirigo" insulators being

used in each guy. The guy wires are all anchored to "Stomhaugh" guy anchors, the 6-in. and 8-in. type being used.
There are a total of 48 "Wurts" lightning arresters on the
line.
The arresters are coimeoted by a No. 4 copper wire to a
l}4^n. galvanized iron pipe driven 12 ft. into the ground.
Charcoal was placed around ithe pipe for a depth of 2 ft. below the surface of the ground and 2 ft. in diameter. Fig. S
shows a junction pole at the center of distribution, carrying

primary and secondary wires, guy lines and a bank of 6 lightning arresters. All line wires lare the O. K. brand, made by the
Phillips Insulated Wire Company. No. I, B. & S. copper is carried for the lighting circuit to the center of distribution, and
Nos. 4, 6 and 8 is used for further distribution. The primary
wires

are

all

carried

on

io,ooo-volt

triple

petticoat

Hemin-

gray glass insulators, and the secondary Unes on the standard
double petticoat insulators.
Installed on the line is a total of 13 transformers of the StanThese transley G. I. type B. O., 2300 to 220 and no volts.
formers range in size from i to 10 kws. Fig. 6 shows the
method used in hanging the larger type. The primary wires are
carried from the top cross-arm to the transformer through electro-galvanized conduit, thoroughly sealed at each end of the
conduit.

Porcelain cut-outs are inserted in the circuit at the

top and bottom of the pipe.
All transformers feed a three-wire system of secondary distribution, with

FIC.

7.

— PUMP.

a voltage of

no

between the neutral and outside

INJECTOR AND FEED WATER HEATER.

formers and tnipping coils one three-phase staitic ground dewith six-point plug switch and nine receptacles for
throwing ground detector on two of the three phases. The arc
;

tector

;

panel for the control of one zs-lamp series arc circuit carries
one Thomson arc ammeter and one double-pole, double-throw
automa.tic oil switch with series transformers and tripping coils.
On the side of generator panel, mounted on a swinging bracket,
is

a Generail Electric

dial

synchronizer and two lamps, for accu-

rately synchronizing the generators for parallel operation.

Located by the side of the arc panel
reactance

current

current for any

regulator,

wihioh

is

will

a 25-(lamp constantmaintain a constant

number of arc lamps from and including a short
The board is wired with two sets of bus-

circuit to full load.

bars, so the generators can be operated

on either

circuit sepa-

rately or in parallel.

From

the generators, high tension wires are carried in electroroom floor to the switch-

galvanized conduit under the engine
board.

From

carried

to

the circuit-panel terminals, the circuit wires are
lightning-arrester board placed in the stock

room over the engine room. On this board are installed two
kicking coils and two Wurts lightning arresters in each circuit
wire. The arresters are grounded through a No. 4 rubber-covered wire leading directly to a copper plate 10 ft. square and
in. thick, buried in charcoal under the engine room at a

%

depth of 16

ft.,

where water was found.

The wires

lead

from

board to the junction pole outside the building. On this
pole the commercial and arc circuits divide and are carried to
this

different parts of the village.

The

pole line consists of about three miles of Idaho cedar

with 6-in, to 8-in. tops. The
ft. in lengthy
surveyed, and every hole staked and numbered,
and the depth of hole to be dug marked on stake so as to grade

poles 30
line

the

was

line.

ft.

FIG.

8

the

and 35

first

were framed and numbered in the yards.
of the corresponding number
While this method of designing and
survey.

All the poles

and each pole erected
as located in

tlie

in the hole

framing the poles in the yards required
some extra preliminary work, it was more than offset by the
time saved in erection.
plotting the line and

—GENERAL

VIEW OF DYNAMO ROOM.

wires, the smallest wire used being

series alternating arc
S.

lamp

circuit

gauge wire being used.
The arc lamps are the Stanley G.

enclosed arc.

They

are

hung

No. 6 B.
is

I.

9000

ft.

&

S.

gauge.

The

long, No. 6 B.

&

type K. 6'^ ampere, series

in the center of the streets

from

span cables. All arc lamps arc hung from Cutter cut-out
arc lamp hangers and operated by Aycr's self-locking windlasses,
Sampson spot cord being used for suspension.
In all cases where customers use more than five lamps, meters
are installed, a deposit of $5 being required, whicli is returned
5^-in.

when

the service

is

discontinued.

All the meters used are of

Westinghouse type C make. Each meter is mounted on a neat
Ixinrd, which also carries an enclosed fused service switch, all
meters being placed not over 6 ft. from the floor, and in as
light and convenient a place as possible to admit of easy access
reading and inspection.
plant was designed by .ind installed under the supervision
of iis present superintendent. J. A. Ward, and was constructed
in

The

cntiiclv bv

dav

labor.

:

;

:

:

ELECTRICAL WORLD

636

Calculation

of the Leakage-Reactance
Induction Motors.
By

Having had occasion
culations,

writer

the

E.

I.

to

of

Xos ^=20 f C^ So

induction motor cal-

need oi

the

method

a

to

^ 20 f Ci" Si
Xii

In looking through the literature on this subject Prof.

Adams'

excellent papers*

themselves.

ohms.

ki 10"*, in

I

primary terms

for

chines.

presented

which reduced

is

Sa po

= 20 / Co"

/

ma-

accurately predetermining the leakage reactance of such
naturally

is:

ohms

ko ID"', in

I

13.

the secondary
A'ls

make numerous

XLIX, No.

then the primary slot leakage reactance per phase

Hanssen.

discovered

Vol.

:

k, iQ-*

Si pi
the total slot reactance

It

with no pretence to originality, but with the object of presenting in a condensed form which has in practice been found

then:

(ki
is

is

\

po So

1 10-' in oh:ms

A'oH

(2)

)

piSi

to

combine accuracy with convenience, the several formulae
contained in Prof. Adams' papers that this article is written.

For a motor having a squirrel-cage rotor the number of the
secondary phases is considered as being equal to that of the

In the case of machines having squirrel-cage rotors an exfor the belt-leakage has been added, as has also a
pitch-coefficient "k."
The calculation may appear somewhat

primary.

pression

lengthy, but with a

after

;

the

in

the papers above referred

the leakage

to,

age and belt-leakage.
The nature of these four elements will only be lightly touched
upon here, while for an exhaustive treatment of the same the
reader must be referred to Prof. Adams' papers. In the follow-

dimensions are expressed in inches.
In every case the leakage reactance per phase winding may be
expressed in ohms as
X 2^fLio-' 1.257 X 2T X 2.54 X f X P X n'
ing

=

=

20

fPn'

10-"

(i)

shown by

P =:

Prof.

('01

\2

2

/

)

Designating the square of the term in brackets as

ks,

= 1.257

1.7

X

2^

X

Qk,

X

fCc'S,!

10-"

there

is

ohms

obtained for the total zig-zag leakage reactance, in

Q
inch

in

the

I

til

2Q

Xi

effective permeance,

= number \f

fi

Adams,

the path from
one primary tooth in series to the opposing secondary tooth and
back to the next primary tooth is

where
f = frequency
L = inductance

and fi).
permeance of

Fig. 4 for values of fo

then, as

all

=

Let

tm

re-

actance of an induction motor consists of four elements, namely,
slot-leakage, zig-zag (tooth tip) leakage, end-connection leak-

2.

tix

five to six minutes.

As shown

indicated in Fig.

is

tooth pitch in inches

= width of primary tooth face including fringing
= width of secondary tooth face including fringing
d = air-gap in inches
fringing = 2 dfo for prin.ary, 2 dfi for secondary (see

slot

constants have once been calculated, the rest can be done in

from

flux path of this element

Q = average

experience the complete predetermina-

little

can easily be done in about 20 minutes

tion

ZIG-ZAG LEAK.\GE.

The

=

13.4 f Co'

SJ

k.

measure.

(3)

turns per phase winding.

In order to determine the values of the different leakage ele-

END-CONNECTION LEAKAGE.

Due

ff*-

influence of adjacent masses of iron

to the

mutual inductance of the different phases,

it

is

and

to the

impractical, if

not quite impossible, to calculate accurately the inductance of
the coil end-connectors.

.C-,

Experiments justify the assumption that the flux around the
is i maxwell per ampere-inch of conductor for

end-connections

a full-pitch three-phase winding.

Assuming

PIC.

1.

— SLOT

mcnts,

is

it

LEAKAGE.

FIG. 2.

—ZIG-ZAG

further that the length of the rotor end connection
80 per cent of that of the primary there is obtained for the
total end-connection leakage reactance,
is

LEAKAGE.

then necessary to calculate their respective effective

permeance.

Xe

{So Co)'

— 2vfli

X

X

5

1.8

X

10"',

ohms

(4)

winding)

for

in

SLOT LEAKAGE.

Referring to Fig. i, the effective permeance for unit length
given by the well known expression

is

:

Slot constant

b

=

2d

c

e

"g

a

Co

Oa

10"",

in

progressive windings where h

The inductance of any

=

=

length of the end-connection

coil

is

dependent upon the relation

Di

e
.6

phase

(per

of one primary turn.

g

In the case of a round slot
Slot constant

ohms

<7

1

1

1

30

= 2.83^/1

where Di

-)

is

the diameter of the coil

and

5"

the diagonal

g
Let:

= primary slot constant
ki = secondary slot constant
C« = primary scrjcs conductors

of the cross-section, and

k,

il

varies approximately as the logarithm

in

terms of the machine dimensions and

of the above ratio.

Expressing this ratio
per slot

=

Conductors per

slut

llip

number of

phases, thr vnhie

!?.

Circuit per phase
6"i

=: secondary series conductors per slot

St

^number

=
p, =
p, =

St

D,

of primary slots per phase
number of sccomlary slots per phase
number of primary phases
number of secondary phases

-P
irD

IP
Introducing this factor, the leakage reactance

/:= axial length of iron.
*Vol.
I>ouli>.

Vol

f.

1004,

TrAniBction*

and

XXIV.

o(

tlir

fnlcrnatlonal

£lrc(rlcil

ConBrcM.

St.

X»=6ft,

-

TrDniKlloni of the A

I.

——'—
S' C

E. E.

M'

'

'

log p 10

in oliins bcrotnes,

X
1

:

:

March
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Through a lengthy

BELT LEAKAGE.

which

Consider a primary and a secondary phase belt at the instant
when they completely overlap; neglecting the magnetizing current their magneto-mo-tive forces are then in exact phase oppo-

an

integration

expression

exactly like the one given for

is

wound

obtained

is

rotors the value

of Kz, however, being:

and the total leakage reactance consists of the three elements already discussed.
However, as soon as the secondary conductors move away
from this position, so that a secondary phase overlaps two
primary phases, the magneto-motive forces will not be 180

sition

degrees apart in time phase

;

that

•a

n

the instantaneous value of

is,

the primary magneto-motive force will differ

from that of the
secondary, and local fluxes will be set up, which will link with
unequal numbers of primary and secondary ampere turns. The
result

a true inductive reactance, which

is

shown

position

By

in Fig. 3.

is

maximum

a

in the

a transformation of the expres-

O

—BELT

20

KS

10

5

FIG. 4.

K%=^.047 for three-phase;

is

leakage reactance per phase winding, in

—BELT

obtained for the total

ohms

'.

\/
.9

-B,-

FIC. 3.

30

for two-phase.

.14

Collecting the different formula; there

)

25

LEAKAGE FACTORS AND FRINGING CONSTANTS.

/^

LEAKAGE.
!

.8

sion given by Prof.

Adams,

dary

found

is

.7

= K K, K2 K, -^—
q'

1
/

.6

/ 10-'

(5)

d

where

Ki

.5

number of

constant dependent upon the

a.

= slot

slots (see Fig. 4)

ita til

opening constant

Qo== primary tooth
Qi

.4

/:

pitch in inches

The above

'

/

"

!/

-PITCH CONSTANTS.

^ iron

D = diameter

A

/V

pitch in inches

= secondary tooth

constant (.8 to .95)
Ki := .127 for three-phase, .42 for two-phase
A':

c

to be

Xb

K =:

\//

the average value of the total belt

leakage reactance per phase winding for the primary and secon-

.V

of the rotor in inches.

= / c:- s,

to Oo
1

machines having wound rotors. For
squirrel-cage rotors a reasonin? similar to the above may be
applied here all secondary currents, excepting the ones flowing
applies to

13.4

Q

ks

/i

S„ log pc

ki

K'

p. 5.

+ KKtK2K,-

Ql

d

DS.
10-*

(6)

q'd

;

Data for Comparison of Calculations of Leakage Reactance with Test Observations.
Axial
Field Length
of Iron

ATe. width Slot opening
prim.

sec.

prim.

Bee.

.0625

.017

50

.338

.125

2.86

.017

.•5°_

.338

ii

5

3-5

018

•37

.338

6

3- IS

.018

•33

.272

7

3.1.'!

oxg

3>

.272

8

.033

33

302

5

3-4
J. 62

6

3'5

"

T*

Slot.

Colls

Tarns

slot.

coll.

prim.

sec.

prim.

Bee.

90

.238

.90

.238

035

-035

"

.031

-059

"

03

.028

"

035

03s

.

S

•37

2,8

.030

33

.273

.024

•3'

.273

.0x9

035

3-4

4*«

1.82

90

302

32

37
.SO
•

.oig

.»38
.»38

'*

'M

.272

'*

'15

.372

.03

.03B

**

25

302

•03

.028

••

95

338

.059

••

"

•*

1.

"
*

•

'*

"
'•

'*
'*

03

.028

.273

.03

.028

J -2.5.

.302

.03

.028

.338

.031

.9<>

"38

03s

.338
•

45

313

.09

1.635

so

.°3li

.312

•

45

3"

.09

1.62s

50

95

338

.031

—
—

•

OS9

.03s

059
•03

pitch.

2

3.58

3

4

83-3

8

2

2.58

3

4

83.3

40

12

3

3.53

3

4

77^8

32

12

3

3.58

3

4

77^8

33

16

4

475

3

4

75 -o

3°

16

4^75

3

4

75

33
40

13

4
3

3.39

3

6

83.3

12

3

2.39

3

6

83.3

26

16

2.666

3-t7

J

6

87^5

15

24

4^75

2

6

87.5

1

45

12

4
X.3

X.43

3

xo

83.3

1

43

8

X,

'35

3

8

45
8

13

6

7.x6

3

3

38.9

32

4

3^33

3

S

8.^.3

7

3'

4

3^33

3

8

66.6

"
•'
1

••

.03

prim.

Sec.

Per
cent.

Phases. Poles. windiag

8

'•

Is the thickness of the overchaniflng part of the tooth.
•TY is star connection; A is ilelta cimnectlon; A-P is two halves of each

Slots pr. pole
pr. phase.

70

1

.95

37

6.

031

.272

3"

•

•

14

035

4-'i

•

1. 15

I

021

3- IS

S

30

•

023

3-15

5

•

95

238

phase

60

2

1

7

Coils

pr.

1.82

4M

Depth of

of slot.

Air

Bore

1

CONNEC-

X

•*

Cycles.

Cat.

Error

15-

XS.8

-h4.5

TION

Y
Y-P
Y-P
Y-P
Y-P
A-P

»

Y

A
A
3-cir.

Y
Y
A

100.

A-P
A-P

1-n
4.46

Per

X

60

cent.

7-77

437

— 2.

_3^03 -Fi.

3.

3.12

2.05

—3.3

3.93

4.12

8.

8.1

+4.85
+1.25

16.6

9.28
1.33
14.

15.

8.82
13.3
15-3

7.5
X3-

6.95
X3.55

.915

.89

593

64

— 3.9
+8.1
-t-7.8

— 7.3
+4^»
-t-8.1

•

of each phase

winding

in parallel,

NOTE— All dimensions arc in Inches.

phase winding then

in the rotor bars opposite the centers of the different

phase-belts, are at

some

timc-ph.ise angle

phase winding in parallel, phase windinp: then

in delta-

Y-P

in star.

other than

primary
iSo de-

grees from the primary current, hence there is the same effect
as in the case of a rotor having a regular coil winding.

is

two halve

So far the effect of fractional pitch of the winding has not
been considered. In the case of the ei.d connections, this effect
can be taken care of by introducing the pitcli, as a decimal,
into the expression log (/>),

making

it

log (*,/>).

:
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Considering a full-pitch winding, it will be noticed that all
of the conductors in any one slot belong to the same phase
winding and in consequence the currents in all the conductors
are in time-phase. With a fractional pitch winding, however,
case, the currents here being out of time-

no longer the

this is

phase with each other, due to the fact that some or all of the
windslots containing conductors belonging to different phase
ings.

Taking these considerations into account, the result obtamed
from formula (6) must be multiplied by a constant k, the. value
of which

is

given in Fig.

become

5-

The complete formula

rpc
20

6 h Sc log

(/>«

(ife.-i

5.

—kO+i3A

will thus

—+
Q

k,

DS,

ki)

(7)

o-"

(fdi

qlk

number of squirrelfrom ^-hp to 75-hp, and it

This formula has been checked on a large
cage-rotor motors, varying in size
has in each case given good results.

We

proportion.
is

An

Knowlton.

among

themselves, and

unfavorable to competition in the telephone

all

the time, but

it

possible, almost instantly,

at the sam'e time in the

all

In Boston and

of the business day.

its

suburban

busy hours

districts, for

example, this means upwards of 80,000 subscribers
touch with one another.

constant

in

This condition requires a large number of operators and a
amount of equipment. Experience has shown that one
operator can answer the calls on from 40 to 100 different lines.
Each operator must, therefore, have within physical reach of
her hand, jacks in the switchboard enabling her to connect her
incoming calls with all the rest of the subscribers in that exchange.
At present an exchange is practically limited by the
length of the human arm and the size of the plugs and jacks
It
to about 10,000 lines and the necessary trunk connections.
large

is consequently necessary to repeat within the reach of each
operator the connections with the entire number of subscribers
in that exchange, with whose lines each operator must have

any exchange the more
the process of adding
new subscribers. The installation of the tenth hundred of the
telephones costs much more than the first hundred, and so on.

number

complicated,

field,

but

it

contained in addition to its main argument against competition
modern
so many interesting side lights upon the conditions of
telephony that it seems worth while to touch upon some of
So
these, leaving the issue of competition aside for the time.
rapid has been the development of the telephone industry that
few persons whose daily work lies outside that field, realize

of subscribers in

and expensive

difficult

is

cost per subscriber for a central office switchboard

The

exhaustive report, entitled "Telephone Competition in the

Middle West and Its Lesson for New England" was recently
prepared for the New England Telephone & Telegraph Comconnection
pany, by Mr. George W. Anderson, of Boston, in
with a project of various independent telephone interests to
secure a franchise in the city of Boston. The report was naturally

make

voice-to-ear communication of tens of thousands of subscribers

the larger the

S.

cannot talk to each other

the function of telephony to

13-

capacity to connect the 40 to 100 subscribers' circuits whose incoming calls she answers. It is apparent on slight analysis that

Aspects of Recent Telephone Development.
By Howard

XLIX, No.

Vol.

may

and trunking lines, from $5 in an exchange of 200 subscribers, to $30 in an exchange of 15,000 subWhen the practical limit of one exchange is reached,
scribers.
run, including the toll

about 10,000 lines, the connections are made by trunking beIn the Boston metropolitan district, for
tween exchanges.
example, there are now 96 exchanges, and the amount of
intertrunking between exchanges and of operators to handle
interexchange business, has to be increased as the numb-er of
subscribers increases, but this increase of equipment never
bears an arithmetical ratio to the increase in the numbers of
The system grown constantly more complicated,
subscribers.
as almost instantaneous interchangeability of speech
the cost of installation increase as the

created

is

Not only does

between larger and larger numbers of people.

number

of sub-ii-ribers

the extent to which that organization has stepped in and systematized both the broader economic and the more specialized

increases, but the cost of operation goes up.

technical problems of the art.

differentiated

popular misapprehensions still exist as to the nature
It is perhaps unfortunate for the common
traffic.
understanding of telephony that originally the telephone was

are fair telephone rates, and as to the desirability of completion, has grown out of the common failure to recognize what

Not only

Many

of telephone

regarded as a patented and leased instrument, fastened to the
wall, which when once installed could be used ad libitum without putting anyone to substantial expense. Of course, when a
telephone is a private instrument, connecting one's house and
stable, for example, its popular conception ii in the main true.
But the moment the telephone is connected, not with one or

two other telephones,

the real telephonic apparatus used in

com-

is mainly concealed from the ordinary subscriber.
located under ground, on pole lines, in the intricate devices of the switchboard, and in the trimk lines connecting the

mimication
It

is

various switchboards.

The cost of installing a telephone for a subscriber, therefore,
constantly increases as it becomes necessary to be able to connect that subscriber with an increasing number of other subscribers.
At its simplest the switchboard is the terminal <if
three subscribers' lines, with an operator to connect any two
With two subscribers there is one connection
lines together.
possible; with three subscribers, three connections; with four,

mathematical formula of comApplied to an exchange of 1.000 or other large numbinations
ber of subscribers, this works out an cnormotis nunihrr of
connections possible between difTcreni subscribers, which ought
•ix,

and so on according

to the

theory to take place in a single day. Practically they w<.uld
not lake place, cither in a single ilay or at any lime, l)erause no
one person wants to talk with 900 others of a given 1.000. The
avrragt number of daily calls over a single telephone increases
in

as the

number of subscribers

increases, but not in the

same

a

that

is

thus

from every other business.
little

popular misapprehension, both as to what

the problem of telephony really
believe

Telephony

There

is.

is

much reason to
own em-

telephone companies have, to their

the

barrassment and injury, failed to do

all

that they might have

done, to give the intelligent public a reasonably adequate com-

prehension of this situation.

Obviously

this

increase

in

cost,

both of installation

makes the financial problem in telephony
from that which obtains in any other kind of

anil

different
It

is

on

difficult

stating

first

it

to

make an ordinary

of

entirely

operation,

business.

intelligent

believe that it costs more per subscriber to do a large
telephone business than to do a small one. He says, and with
truth, that a street railway can carry 100.000.000 passengers
more cheaply per pasesngcr than 10,000,000; that a gas or an

man

company can

electric light

sell

their products

more cheaply

and he therefore has
seeing why the telephone company, as it increases
their outputs arc increased;

telephones,

its

rates are being kept

ing rates have

its

as
in

numbers

not likewise increasing

iif

is

difficulty

come

to

up.

its ratio of profit, if
Increasing business and decreas-

be almost axiomatic

in

the

mind

of

the public.

Much

of

the popular confusion

almost universal

in

the West, and

grows out of the
still

practice,

to a large degree pre-

New

England, of reckoning the telephone business
subscribers, instead of by the inimber of
inrssagcs.
What the telephone companies arc really doing is
veiling service to their siibsriibrrs. i. c., transmitting messages
vailing in
t,y

the

among

number of

their subscribers.

Whrn

tin-

telephones are put

in

at a

:

March

ELECTRICAL WORLD

1907.

30,

makes party lines annoying and unsatisfactory, causes
complaints as to the alleged defects of the service which are
not defects at all in the service itself, and in the long run increases the general cost of telephone service which either in-

and the subscriber is permitted to have unlimited servis an analogy, not exact, but still instructive, between
the condition of the telephone company and the condition a
gas company would be in if it reckoned its business by the number of gas consumers it obtained, and then allowed them to
draw through the pipes, gas without any limit; and so with

operation,

an electric light company it is clear that it cannot base its rates
upon the number of lamps outstanding, but upon energy furnished.
To a considerable degree the same thing is true in
telephony.
If the public had not been brought up to believe
that the telephone on the wall or desk is, unused, like a clock
stopped, and used, like a clock going, so far as the cost ot
operation is concerned, the difficulties of telephone companies

cation

and customers would have been much less than they now are.
Broadly speaking, the unit in telephone traffic is the telephont

sons

flat

rate

ice

there

;

message, just as the unit in the gas business is 1,000 cu. ft. oi
or
gas, or in the street railway business, a single passenger
;

No

or a postal card.

in the postal business a letter

intelligent

person thinks himself entitled to have his letters transported
without the payment of postage to any particular point, simply
because the government has established postal service to that
point. Nor would it appear reasonable to pay to the government
an annual rental for having a post box put up on one's piazza,
and thereby become entitled to send and receive lettcrr from
all over the country without regard to the number received or

But the most scrupulous office boy, whose conscience
would quiver at the thought of taking a postage stamp, will
thoughtlessly visit with all his chums and discuss the baseball

sent.

over the telephone, through a complicated system in
which service costs just as truly as postal service costs. The
United States census of 1902 reports that the average operating
expense per message was i 121 cent for the whole country.
In the year 1902 the population of Massachusetts a little less
than 3,000,000 had by telephone about 185,000.000 talks, or an
average of 63 messages per capita and of 1,897 messages per
telephone and the average actual cost of the message was 2J4

score,

.

—

—

;

cents each.

A
its

telephone message

reply, or a

is

more than equivalent

telegram and

its

reply.

A

to a letter

letter

and

its

and
reply

and get a reply, even from
Boston metropolitan exchange
area, involves not less than 24 hours, and probably the better
part of two days; to say nothing of the time of each writer
To exchange teletaken, in writing and mailing the letters.
send a

letter

Woburn, both

in the

4 cents

costs

Hingham

to

;

to

grams between the same points takes hours, besides the time
of each sender in writing and getting his message to the telegraph office generally some distance away each message, of
course, depending upon delivery by the tardy and reluctant
feet of the messenger boy, and costing 50 cents for 20 words.
;

i

When

advantages of telephone communications are
sidered, is it to wonder that we find that in the year 1902
were about 92.000,000 of telegraph messages and more
5,000,000,000 telephone talks or, reckoning each telegraph
sage as only half a telephone message which is in many
the

;

—

conthere

than

mesways

— there

were but 46,000,000 telegraph messages, or more
than 100 times as many telephone as telegraph messages?
fairer

remarkable that the public should so generally believe
communication costs little or nothing, except to
install the apparatus, while it fully understands that telegraph
It ought to be clear that this equipment
messages do cost.
It

is

that telephone

necessary to bring any one of a million people into almost instantaneous communication with any other one of that million,

must

both

in

installation,

and

operation

as the service of telegraph operators and

cost

as

certainly

messenger boys m.tkes

The
necessary a reasonable charge for a telegraph message.
popular delusion relative to telephone service costing nothing
has resulted

in

at least three

obviously bad results

I. There is a vast amount of talk over the telephone which
serves no useful purpose whether either social or commercial,
in many places it is used almost as freely as the air in commtmiraling the human voice. This throws upon the companies
a heavy burden of useless messages, increases the expense of

639

vestors or users

Failure to

2.

must pay
recognize

for.

means an increasing

communi-

increased means of

that

ratio of cost

of both

installation

and operating expense for telephones, has led the public

to be-

unreasonable when

lieve that really reasonable rates are entirely

in not a few instances the rates are insufficient to provide for
proper service without endangering the rights of investors in
telephone securities.

has also resulted in very serious financial losses to perin good faith invested their savings in telephone

It

3.

who have

companies originally starting with a small number of subscribers paying low, flat rates, which rates have been continued
with increasing number, until the increased operating expense
has eaten up the capital invested.
As the telephone business
legitimately managed has grown at an appalling rate, it is easy
to see how inexperienced persons forming a company and
starting

with the expectation of having, say, 500 subscribers,

and charging the low rate of, say, $12 to $24 per subscriber per
year, when called on from time to time to see the capital increased, would thus be deluded into believing that the new
capital was really being used for extending the plant, whereas
in reality no inconsiderable part of it was being consumed in
increased

the

operating

This

expense.

unexpected,

unper-

ceived and yet absolutely inevitable increase of operating ex-

penses has worked dire disaster

phone companies and

The

in not a

many

in

of the smaller tele-

lew of the larger ones.

subject of telephone rates involves infinitely

culty than railway or electric light rates.

It

more

diffi-

obvious on a

is

analysis and from the statements of many
men, both Bell and independents, that telephone
charges must tend towards a message rate basis that in telephony as in any other kind of service furnished, in the long run
people must pay for what they get, and the charge must be
based upon what is furnished. It ought not to be overlooked
that the general public is more interested in having an adequate
telephone system than in getting rates for a short time below
Nothing is clearer than that it is for the benefit
actual cost.
of the people as a whole to have the telephone system extended
This can only be done by the
as far and as fast as may be.
investment of enormous amounts of capital. Capital cannot be
obtained unless it is safely invested and made reasonably remunerative.
If because of public delusion as to telephone
service costing nothing after a telephone is once installed, companies yield to pressure for rates which are too low, financial
dishonesty is sure to result the development of the telephone
system will be checked for lack of capital and thus this great
agency of civilization and of social and of economic comfort
and progress prevented from having its proper and adequate
development.

not very critical

telephone

;

:

Few

greater national disasters can be imagined than that
development of the telephone business should be checked
Telephony
by the inability to obtain capital for extensions.
has within the last thirty years revolutionized business methods,
largely destroyed the ghastly isolation of farm life and brought
us all into intercommunication with each other; so that the
condition in which we were thirty years ago, as compared with
the condition in which wc now are. is analogous to the feeling
that one has on coming back to one's native language after
spending a time in a foreign country where comniunic.ition
Formerly we might communicate
is limited to a trifling few.
with a few; now almost instant communication is well nigli
the

universal.
It

ought to be pointed out that

if

and when telephone rates

are put upon a message basis and the public comprehends that
the

transmission

"wholesale"

idea

of

telephone

that

messages

increasing

costs,

husiness

that

should

then
bring

the

de-

creasing rates, would be found once more true as applied to
the telephone business.

As

it

is

now

the public does not under-
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sus-

given 10 turns and the shunt proportioned to give the series

and misunderstanding breeds distrust in the public
toward public corporations and works out injury in the long
run to both public and corporation. There must be mutual
understanding and confidence, or there is economic waste. It
may be that there are adequate reasons why message rates cannot be made more nearly universal than they now are. But if

area of intercom-

winding 150 amperes with full load on the direct-current
Slight changes in the shunt, after the machine was
put into operation, gave the result sought for without difficulty.
As these motor-generators are usually started from the directcurrent end, this motor field winding was connected in the same
lead as the series winding on the direct-current generator field,
and the starting current applied through the equalizer, the equalizer bus being on the switchboard
the series windings on both
motor and generator being thus left out of circuit in starting,
they have no neutralizing effect on either field.
Since this arrangement was adopted, a storage battery has
been installed, which lessens the fluctuations in direct current
load on the generators, and a Tirrel regulator controls the
It is, therefore, not so essential to
three-phase bus voltage.
good regulation as formerly, but when first installed it was of

extended that the

very great assistance.

stand

the

basis

telephone

of

Consequently

rates.

it

is

picious,

there are not such reasons

advantage

distinct

commonly accepted

very clear that there

is

it

getting rates

in

is

a

upon a basis so that the

idea that the larger the business the greater

the profit, and consequently the less the charge, should b« the
correct idea.

be a fair average rate for telebe once shown to the public, it will
reasonably expecting that when the traflRc
rates will diminish, unless it shall appear

If 2 or 2j4 cents

phone messages, and
accept

that

rate,

this

doubled the
(and it may very possibly appear) that the
munication at the wholesale rate has been so
Telephone rates
rate ought not to decrease.
to the same or analogous economic laws
has

rates.

The

point

is

field

generator.

;

would be subject
as

street

railway

that the nearer the principles underlying

The Power

railway and similar rates, the easier

it

will be

Plants

facturing

prevailing telephone rates accord with the principles underlying

of the

for the public

understand the subject, and the less difficult it will be to
establish amicable and cordial relations between the public and
telephone companies.
to

An

power to mill service is
Manufacturing Company, located in South

interesting application of electric

that of the Joslyn

Scituate and Hope, R.

I.

The company

operates three mills for

manufacture of shoe laces and corset strings the Richmond
Mill, on the Ponogansett River; the Ponogansett Mill, situated
on the same stream two miles above and the Rockland Mill,
situated on the west about three-quarters of a mile from the
Ponogansett Mill. The installation is worthy of special conthe

Compound-Wound
By

R. S.

&

ing machinery so as to have

it

Company, several years

all

desirable to unify

its

ago,

generat-

generating units three-phase,

making this change, there was a considerpower business which had to be taken

able 500-volt direct current

care of, and this was done through motor-generator sets consisting of three-phase, synchronous motors, driving 500-volt

The motors, which had previously
been used as generators, were of the revolving armature type
and each of 150 kw capacity.
direct-current generators.

Many

elevators were supplied from the 500-volt direct-curand the rapid fluctuations in load on the motor-

rent service,

generators caused considerable variation in the three-phase bus
\oltage from which the lighting service is supplied. In order to
prevent

this,

was placed on the fields of the
This winding was connected in series

a series winding

synchronous motors.

with the. direct-current generator, so that the current delivered
by the generator flowed around the motor field, over-exciting
it
and inducing a leading current in the motor armature, pro(Kirtional to the load

on the direct-current generator, and which

reacted on the three-phase generators, thus maintaining a constant voltage on the three-phase bus-bars regardless of the load
curried by the direct current generators.

The number of turns and Ihc current required for this series
winding were determined by manipulating the field rheostat of
the synchronous motor, and observing the increase of motor
field current necessary to maintain the three-phase bus voltage
riinstant while the load on the motor increased from zero to
The number of turns in the shunl-ficlil winding of
full load.
the motor being known, the ampere-turns necessary to produce
the desired result were easily determined and Ihc scries winding
was proportioned accordingly.

On

account of there being

in-

space between pole pieces on the motor for a conductor large cnntiKh to carry the full-load current of the dirrrt current gciicr;itnr, a larger number of turns of a smaller
f.tirltirtor were wound on each of Ihc roles and a shunt placed
"iufTicicnf

irT'.'is

the

:

;

\V.\Li..\rF..

The Peoria (111.) Gas
when enlarging its station, found
alternating current. In

Motor-Generators.

Electric

Manu-

Joslyn

Company.

terminals of the entire scries winding as is cusfield winding of a direct-

tomary practice with the compound

sideration,

first,

because of the

efficient

and, second, because these mills are
the use of high voltage

method

among

the

of operation,
first

motors inside the buildings

to

adopt

to operate

the machinery.

These three mills, like many others, depend upon two sources
power to drive them, namely, water power ordinarily and
steam power when the water power fails during the dry season.
The Rockland Mill, which is situated between the two other
mills, contains a small power house in which is installed a waterwheel-driven lo-pole; 200 kw, 720 r. p. m. 2300-volt three-phase
of

alternator, with a switchboard.

A

175-hp 2080-volt. 12-pole. 600

m. induction motor supplied from this generator drives
the mill. A steam engine is held in reserve to the water power
for driving the generator, but it will probably never be used, as
at dry periods all of the available water is utilized by this mill
r.

p.

pond near (he Ponogansett Mill serving as a storage
The Rockland Mill power
station thus supplies power to operate the Rockland Mill and to
assist in operating the other two mills all the year around.
alone, the

reservoir against the dry periods.

The Richmond Mill runs 24 hours per day ordinarily, using
water power, but has an auxiliary steam engine, also a 75-kw
synchronous motor, 8 poles. 900 r. p. m., also used as a generaWhen the plant is operated by water-wheel, this unit is
tor.
belted to the line shaft, and runs in multiple with the 200-kw
generator installed at the Rockland Mill, helping to take its

When

share of the load.

the water

is

low, this unit

is

used as a

motor supplied from the Rockland Mill generator, the Richmond
The idea is to get
Mill stram engine being very seldom used.
along without the use of the engines. This building is lighted
through a 20 kw transformer supplied by the tvnfismission line
which ronnecls the three mills.
The Ponogansett Mill operates ten hours per day and depends
In this mill is a 6o-hp
entirely on wafcrpowrr when available.
induction motor, also a too-kw synchronous unit, which is used
as a generator, or as a synchronous

motor

to drive

this

mill

low, operating in multiple with the units at the
other mills, and thereby helping rut in saving coal or water,
This building also is
as the rase may be, for the other mills.

when water

from the transmission line
an 8 pole, 2o8ovolt machine making 000
(ifOe. 720 r. p. in. oiilfit.
p. m.. and the f>n lip motor is a 10
The transmission line enters e.irh mill in rubber insulated

current generator.

lighted

It wn» determined by experiment with the motor field rheostat,
that each motor would require 18,000 ampere-turns to produce
the desired results, and as the motor had 12 poles, each was

Ihe
r.

is

TOO

by

kw

current
unit

is

lransforme<l

;

March
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grounded to eliminate danger of fire or shock. The electrical
equipment of these plants is all of General Electric manufa.cture.
The use of induction motrors and synchronous motors of the
field

type

is

WOR

C A L

lead-covered cables, laid in loricated galvanized iron conduit
with the sheath grounded.
The motor frames are also

revolving

:

a strong element in the safety of the in-

He

agreed with the statement made by Mr. Lansingh that indiis trying on the eyes and
undesirable. The effect is that obtained on a day when the sun
is shining through a thin fog and the eye cannot find relief
from the light coming in from all directions. Furthermore, indirect
lighting is too expensive.
Mr. E. Lloyd gave some data reing
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rect lighting as totally diffused light

New York Central draftvacuum tubes. The area
is 2078 sq. ft. and length of tube 138 ft.
The ceiling is
in., the tuibe 10 ft. from the floor.
The watts per square
on

cently received

stallation.

L D

room

lighted

16

5

ft.

in

were from

foot

on the
with Moore

the lighting

New York

1.45 to 1.6,

according to the rarefaction of the

The watt consumption and power factor of the tube depend on the color of the light, which in turn are dependent on
the degree of rarefaction in the tube.
With white color the
power factor was 41.5 per cent and with red color 56 per cent.
The illumination is not quite sufficient for detailed work, so
tube.

The Chicago section of the Illuminating Engineering Society
its March meeting on the 14th at the Association RestauThe papers
rant banquet room, following a dinner at 6 p. m.
discussed were those presented at the New York section March
Mr. S. H. Moore, of the People's Gas Light & Coke Com8.
held

Wm.

pany, read the papers by Messrs.

Clark and Charles M.

J.

M. Cohn on the lighting of the gas company
York and Baltimore.
Mr. V. R. Lansingh

criticized the statement in

New

in

offices

Mr. Cohn's

paper that the efficiency of the mantle burner made the matter
of light absorption by suitable shades a matter of little importance. Almost any one could get results by spending enough
money it was the engineer's task to get results with economy.
He suggested that the use of inverted burners would make a
great difference in the economy of lighting in the Baltimore gas
offices.
With the inverted burner about 65 per cent of the total
light would be thrown below the horizontal and 35 per cent
above; while with the upright burner 45 per cent goes below
;

the horizontal and 55 per cent above.
The paper by Mr. E. A. Norman, comparing several different

methods of
offices

electric lighting in the

was read by the

secretary.

ent at the tests described

in

New York Edison Company
Mr. Lansingh, who was prespaper, said that before the

this

through and the cove was thoroughly cleaned out, so that conditions were better than normal.
The cove was found to be exceedingly dirty and that, too, in a
comparatively clean city. What it would have been in Chicago
could easily be imagined. He favored covering such coves with
thin glass, which would keep the dirt out of the trough, where
it was difficult to get at.
This glass could be easily wiped off

new lamps were put

test

in all

and the absorption of light in the glass would be nowhere nearly
as great as the loss by dirt in the cove. The comparison in the
paper of the ratio of

efficiency,

viz.,

100 per cent for ceiling

and 69

lighting with reflectors, 32 per cent for cove lighting,

per cent for cluster lighting,

was hardly

fair to the

clusters,

were not over the space illuminated
and only part of their light was effective in illuminating the
portion of the room in which the measurements were made.
Subtracting the ineffective cluster lamps from the total wattage
would bring the efficiency of the cluster lighting 104 per cent
on the foregoing basis. He said it was the opinion of every
ore connected with the test as well as those staying in the room
The clusters
that the indirect lighting was trying on the eyes.
had been put in to give positive direction to the light.
Mr. W. D'A. Ryan said that the object of indirect lighting in
the room in question was for spectacular and unusual effect
rather than for office working purposes, since the room was
seldom used at night. The lighting was designed simply as an
since

two of the

advertisement.

.Vs to the

drafting

room

lighted with concentric

was higher than
was a skyline along two

need

diffusers, the illumination

it

sides of the

it

be,

but for

room

can be accepted as an established fact that where there is
it necessitates more powerful artificial illumina-

a strong skyline,
tion

when

there

is

men

are obliged to use also the ordinary incandescent

lamp.

Mr. George

W. Keech

room of the North
example where very
satisfactory lighting had been obtained with mercury vapor
lamps with an expenditure of 1.54 watts per square foot. No
individual incandescent lamps were necessary.
The results
were so satisfactory that the company asked to have the arrangement duplicated in its South Works. The tubes were in
this case placed above the windows so that the light at night
would come from the same angle as in the daytime from the
front and left of the draftsmen.

Works

cited the drafting

of the Illinois Steel

Company

as an

—

Mr. J. R. Cravath said that a comparison on the basis of
average foot-candle per watt, as in Mr. Norman's paper, does
not offer any opportunity for comparing rooms of different
sizes.

In order to get a basis for comparisons and preliminary
it had been his practice recently to figure for each

calculations,

installation the ratio

of watts per square foot to the average
illumination in foot-candles in the measured plane.
The multiplying factor he uses

is determined by dividing the average
foot-candle illumination by the watts per square foot. The re-

sult is the factor by which we may multiply the watts per
square foot in a given type of installation to obtain the average

foot-candle
illimtination
resulting.
For
the
installations
described in Mr. Norman's paper, these multiplying factors are
as follows
Cove lighting

0.51

lamps with reflectors
Clusters, as figured in paper
Clusters with corrections suggested by Mr. Lansingh
Drafting-room, concentric diffusers
Ceiling

i

.5

i.j

1.6
1.7

clusters

the fact that there

and

that the

a mixture of daylight

a rule, an expenditure of

from 2

to 2.5

and

artificial light.

As

watts per square foot

would give

also interesting to note the multiplying factors

on sevFor the room in the New York postoffice equipped with mercury vapor lamps, which was tested by
the same laboratories, the results on which were given in the
November, 1906, Transactions of this society, by Mr. J. E.
It

is

eral other installations.

WoodweU, the multiplying factor is 4. This high figure is due,
of course, to the high-efficiency of the mercury vapor lamp as
a source of light. It is also interesting to compare the ceiling installations with reflectors given in Mr. Norman's paper
with the ceiling installation without reflectors given by Mr.
Preston S. Millar's paper before the society in December, 1906.

Without
1.6

reflectors tlie multiplying factor

is

only

for the ceiling installation with reflectors.

0.6,

He

as against
also called

attention to certain figures given in the discussion before the
Northwestern Electrical Association last January by Mr. F. W.

Willcox on the lighting of a large room in Marshall Field &
Company's store.
Here "Gem" high-efficiency incandescent
lamps in bowl reflectors were scattered over the 15-ft. ceiling.
The average illumination in foot-candles on the counters was

room

twice the watts per square foot; or, in other words, the multiplying factor was 2. With common 3.1 -watt incandescent lamps

could probably be run up to 30 with the use of different shaped
concentric diffusers, allowing less light to go up; but the diffusion would not be as good and there would be more pro-

in deep, sand-blasted dome shades pointed at an angle of
45
degrees on chandeliers hung low over the counters, the multiplying factor was 1.2. This low result was partially due to the

nounced

(ibstruotion of the light by the

instead of 8 watts per square foot, as in this case,

good

results.

The

sll.ulnws.

illumination

in

foot-candles

in

this

goods and shelves.
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Catenary Line

Work

In a lecture by Mr.

\V.

for Electric Railways.

S.

Murray before the

Electrical

March

6tb,

of

Societ)'

much

interesting information

Xo.

provided by two

is

cables to which the copper contact conductor

Columbia Universitj' on Wednesday,
was given concerning the catenary line construction used on the single-phase
section of the New York, New Haven & Hartford Railroad.
The lecture was well illustrated, numerous views being shown
of the locomotive and of the overhead work. The locomotive
Engineering

The main support

conductor.

tact

XLIX,

Vol.

is

13.

steel

joined at fre-

quent intervals as shown in Fig. 2.
On account of the fact that some of the overhead bridges
span as many as seven tracks, it will be appreciated that extra-

designed for use over the tracks of the New York Central
Railroad in the neighborhood of New York where a third-rail
equipment is used. Throughout the alternating current zone
of the New Haven Road the locomotives will receive current
from an overhead catenary structure. Fig. i gives an end view
is

of a locomotive showing the third-rail contact shoes turned
up at an angle of about 40 degrees, which position gives the
proper running clearance to the locomotive over the New
It will be noted
York, New Haven & Hartford alignment.
that the pantagraph itiechanism

is

extended so that the

alter-

nating current contractor reaches the overhead delta catenary
construction.

The overhead wiring

is

means of bridges made of

supported at points 300 feet apart by
lattice-work. A general view of the
FIG.

—VIEW

2.

OF LI.ME

WORK TAKEN FROM ANCHOR

BRIDGE.

ordinary means had to be employed in their erection.

For the

purpose of placing the side poles in position on their concrete
foundations and for lifting the overhead bridges into place, use
was made of the locomotive crane shown in operation in Fig. .v
The locomotive crane served for lifting the steel fabricated posts
from the flat cars and carrying them over to the proper foimdations.

Fig. 3 indicates ont of the most difficult problems encountered
during erection, where the side post is just being placed on its
foundation.
It
will be noted that the beam of the locomotive crane docs not even clear the station shed, and
horizontal distance from the end of the crane
yet the

foundation

the

to

at

is

least

25

The

ft.

lattice-work

and lowground on the foundation side of the shed. By
means of sheave block and hitch connected to a conveniently
post

ered

was

balanced

first

at

central

its

point,

the

to

located tree in a yard adjacent to the station grounds, an
improvised telpher system allowed the mass to be drawn over
to a point sufficient to permit the post to be swung towards the

riC.

I.

— LOCOMOTIVE

WITH PANTAGRAPH TROLLEY AGAINST WIRE.

is given in Fig. 2.
At every two milei
overhead bridge is of special form and is used both to
anchor the line work and to contain switches for the purpose of
disconnecting the trolley circuit or interconnecting them with
feeder as may be desired. Use is made of section insulators
consisting of wowlcn rectangles suspended directly beneath the
anchor t)rid({c in line with the trolley wire. A no-volt electropneumatic operating device \i provided for controlling each sectionalizing switch.
At each anchor bridge there is arranged a
complete encircling bus to which can be connected the feeders
and to which each section of the overhead work is normally
joined.
When so desired the track switches may be opened
at two adjacent anchor bridges and thus any section of track
may be rendered dead; while the bus allows the feeder circuit
to form a shunt around the nvcrhcad work for furnishing con-

catenary constructio.n
the

liniiity

of tran^nlission boyoiid the disronnertrd section.

The

no-volt circuit is controlled from a panel in the regular signal
tower adjacent to the anchor bridge, and thus it is possible to
stop any train on any section when emergency may ref|iiire.
A No. 4-0 wire is used for the contact conductor the fccdThe larger size was used
rj, however, are of No. 2-0 wire.
for the contact conductor on account of the required mechanical
strength and not because so great a conductivity was needed.
A delta-formed ratcn.Try structure serves tf) support the con;

•

FIG.

foundation
the

.'\fler

I'll

I

|.

I

I

I

•

'-

I

pttidulum order, the

in

being shown

3.-

1

'

.

last

;

hi

.ul

.

in

-.|(K.

(In-

performance

in the figure indicated.

side

posts have been erected,

the

truss

is

lifted

above the ends of
The whole
Ihc post and subsciiurully lowered into position.
operation of lifting a truss from the car ;ind lowering
minutes.
The work of
into position consumes about
it
erecting the bridges has been accomplished by the McCIinfic
.Marshall Conslrticlion Company, inidrr the immediate direction

from the

flat

cars, balanced in the air, raised

!.<;

of Mr.

(>.

W.

Tracy.
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circuits,

that of

e.-^pecially

Dunbar, are

well conceived, and provide the usual ringing, disconnect and

through supervisory

circuits.

REPEATER CIRCUIT.

SUBSTATION CIRCUITS.
This long famed repeater problem has always includeJ two
difficulties

First,

:

of

that

obtaining

and second, that of discovering a successful

work

to

so that

it

may

it

which

circuit

in

The

chief

transmit both ways.

culty with a straightforward circuit

instrument,

successful

a

diffi-

that of howling of the

is

repeater due to the receiving part responding to the reinforced

A

output of the forwarding part.

overcome

more

difficult

chanically.

The

similar difficulty

had

to be

telegraph repeaters, but in the telephone case

in

because

it

must be done

electrically

The problem involved may be

it

is

and not me-

stated briefly as follows

coil

therefore

Here

no condenser

receiver circuit.

the

in

An

hook arranged so that the
making and breaking of the receiver circuit follows and precede.^
respectively that of the transmitter circuit, so as to avoid clicks.

must be so connected that while its receiving part
respond to any current coming toward it from the line,
must not respond to any of its own output to this same line.
Mr. N. G. Worth, of Columbus, O., thinks he has solved the
I.

includes

additional feature lies in a switch

A

repeater

problem by the arrangement shown in Fig.

shunting the former to such an extent that the proportionthrough it is negligible. The circuit

ate. direct current flowing

:

will
it

E. R. Corwin. of Chicago, has received a patent for a common-battery substation set in which the receiver and transmitter are in series in the line, a low-resistance impedance

the in-

lock-out system for party lines forms the basis of a patent

Boone, of Peru, Ind. The receiver hook has an inupon the hook switch parts, through levers under
The energization of this latter at
control of an electromagnet.
each station occurs as long as any receiver is off the hook. This
is brought about by connecting the coil between the grounded

M.

to

P.

direct action

As soon

side of the line and ground.

over this grounded side, sufficient of
the lock-out coils to offset them.

as current

it

is

is

shunted

returning

off

through

COMPOSITE CIRCUIT.
of telephone circuits, it has always
been found necessary not only to protect the telephone bridged
circuit from the telegraph currents by condensers, but also by

With composite working

1?^^
WORTH REPEATER SYSTEM.
coming current passes through one coil of a repeating coil of
peculiar construction. There is correspondingly induced in the
second and third coils equal and opposite effects, these two
latter being oppositely connected.
These induced currents are
shown by arrows, and they proceed toward the two differentially
connected receiver coils. These alone would therefore cancel,
virere it not that the balance of the receiver is destroyed by the
condenser. The telemicrophone responds and sends out variations in the battery current. For these it will be seen that the
coil secondary and tertiary act in unison and therefore inductively affect the primary, causing

rejuvenated currents.

Now,

it

is

it to supply the line with
claimed that the battery cur-

rents will neutralize at the differential receiver

and thus there

connecting a grounded neutral point at either side of the telephone instrument. These grounds are made through low-resistance, highly inductive coils, and serve the purpose not only
of helping to free the telephones from telegraphic distrubancc,

but also to keep the condenser discharges of the telephone
circuit from creating disturbances on the telegraph circuits.

This disturbance referred to is, of course, a sort of cross disturbance between the telegraph legs.
Now, with common-battery signalling it has been found that
these impedance grounds spoil the flexibility, and in order to
overcome this defect Mr. G. M. Yorke, of New York City, has
introduced condensers in series with the neutralizing retraction
These condensers he finds do not disturb but rather encoils.
hance the action of the coils, and yet maintain the circuits impervious to steady currents. Mr. Yorke has assigned his patent
to the American Telephone and Telegraph Company.

be no "howling." It is difficult to see how this can be the
This,
case, because there is a disturbing condenser present.
it would seem, must be almost as effective in unbalancing the
will

receiver for pulsating as for alternating currents, especially

we

if

Measurement of Cable

consider the former as merely an alternating current super-

imposed upon a direct current.

To

SWITCHBOARD CIRCUITS.
have noted patents granted to Mr. W.
test relay for busy testing, was controlled in its relation to each cord pair by an auxiliary ringing
key contact. We now have at hand the patept for this system.
The tip or test strand is wired through the forward contacts
of an auxiliary relay, the tip connection taking the moving

Thus as
and the rear contact the test relay wire.
long as the auxiliary relay is not energized the tip or test is
connected to the test relay and to nothing else. The auxiliary

contact,

relay circuit
that

The

is

carried through one of

once operated,

locks

Thus

its

itself

ringing key extra contacts are

relay control contacts.
relay

it

in

own forward

at the act of ringing, the auxiliary

remains locked after the key is released.
assigned to the Kellogg Switchboard and Supply

is

Company.

Two other patents, these for trunking circuits, assigned to the
above company, have been granted respectively to Messrs, F, W.
Dtmbar, of Chicigo, and II. C. Goldrick, of Indianapolis. These
circuits cover special cases for calling circuit trunks connecting
Dunbar two-wire common-hattcry switchboards to other special

Insulation.

World:

on "Measurements of Wire and Cable Insulation," by Mr. F. Wachter, in your issue of March 23, is certainly

:

The

article

calculated to

surprise

therein contained be true.

the

profession,

With an

if

the

statements

insulation resistance of 800

a testing e. m. f. of 200 volts, the current would
according to the accepted method of calculation, one fourmillionth of an ampere. That this current could produce any
measurable drop of potential, in one mile of any commercial

megohms and
be,

copper wire,

size of

is

certainly a surprise to the electrical pro-

fession.

The

contacts

during the connection.
shunt to the auxiUary

operates and

This patent

the Editors of Electrical

Sirs

From time to time we
W. Dean, in which the

so

Letters to the Editors.

writer

is

strongly inclined to agree with the explanation of

the matter given in your editorial, published in the

same

issue.

strengthened by practical experience in testing in insulating mills. The usual mill practice is to dry (?)
the ends of the wire by holding them in the naked flame of an
It is a well known and elealcohol lamp for a short time.
mentary fact in chemistry that the first action of a naked flame

This inclination

is

moisture on any cold object with which it comes
is no certainty of drying the ends by
this method, unless they are held in the flame until thoroughly
Even then, it is not always certain the writer has
heated.
is

to deposit

in contact;

hence, there

;

several times tested cable, on

damp summer

days, which could

ELECTRICAL WORLD
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not be

made

to test

up to

sistent lamp-flaming.

2

as the weather

and the air become dry, the cable could be tested all right, although nothing had been done to it. In one case, a reel of finished cable was tested, standing on the bare earth in the yard
of the mill, the test showing low insulation, in spite of repeated
lamp-flaming. It was finaJly discovered that the free end of the
cable projected over a puddle of water and only a few inches
above the surface of the water. As soon as the reel was rolled
over sufliciently to bring the free end on top, the cable tested
high enough to be accepted. The cause of the first test showing
low was the minute quantity of moisture which condensed on

X

To the Editors of Electrical World:
Sirs:—The writer of the article entitled "Calculation of
Auxiliary Pole Windings," on page 508 of your March 9 number, has, I believe, made an error in the hypothesis, which is
continued throughout his article.
In the first sentence following formula (i) in the second column of page 509, the author states that the frequency of com-

mutation

is

is,

number of

that half the

coils

cora-

120

mutated per second is the "frequency of commutation." The
author does not so state, but I assume he intends n to be the
speed in r. p. m.
It is assumed that a coil commences to commutate as soon
as the brush has bridged the mica between bars of that coil
and completes its commutation when the mica has advanced
across the brush face to the point where the brush no longer
bridges across the mica, then the distance traveled by a point
on the commutator surface during commutation is the brush
width less the width of the mica.
This point on the commutator travels, in inches or centimeters, at the rate of

T

X Commutator

X

dia.

m.

r.

per second.

commutation

is

then

:

Brush-mica

w

X Commutator

dia.

X

r.

p.

m.

The time

X

m.

p.

r.

L

I0-"

60 (Brush-mica)

=

X T

dia.

,

(brush-mica) X D
2
This revision applies to the remainder of the article.
Following out his example the value of e two-thirds of the
way down the second column of page 510, is 5.89 volts instead
of 16. The value of B is 842, instead of 2300. The commutating ampere turns are 171 instead of 470. The compensating
ampere turns remain as before, 2000. The final ratio of auxiliary pole ampere-turns to armature ampere-turns is 1.085 instead
of 1.235.

According to the author's formulas (assuming a given number of conductors on the armature), e varies inversely as the
number of bars, or, directly as the turns per coil. B is not affected by a change of bars (causing a change of turns).

With

the corrected formulas, e varies as the square of the

turns per coil and

is

B
independent of the number of bars.
and is independent of the number of

varies as the turns per coil
bars.

The error of the author's formulas is apparent when
number of bars is reduced and increased.
coil

Bars
Calculated
"
"

T

7

21

b

183

61

48
2300
470

e

16

B

2300

KBd

470

7

ai

183

61

5.89
842

2526

4
320
'-93
480

171

515

98

1.08s

i^ss

4
320
9.15
2300
470

•23s 1.235

au.xiliary pole

ampere-turns has given satisfactory
established

his

profwrtions
is

53

I.

OS

that the high value for the

think,

to

the

Corrected formulas.

Author's formulas.

Turns per

auxiliary pole cross-section

elsewhere.

results, due, I

Pcrliaps

his

small or he has not allowed for

leakage.
A larger cross-section might indicate in the performance of the machine that an excess of auxiliary winding is

60

This is only half an "alternation."
alKrnation is;

dia.

e

The author has probably found

actual time the coil is undergoing

m.

2 X 60 (Brush-mica)
time
and not as the author states.
Using this value for the frequency, the author's formula (2)
becomes
rr' X Commutator dia.
X r. p. m.
I

60

The

X Commutator

Ratio auxiliary pole to armature
1.235

p.

p.

r.

is,
IT

I

bn
that

X

dia.

and formula (3) becomes,
T X commutator
/

Calculation of Auxiliary-Pole Windings.
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60

The frequency

B

,

X Commutator

T

20

the cable end, from the vapor rising from the puddle.
Townsend Wolcott.
New York Citv.

Xo.

Brush-mica

even by the most perwould change,

specifications,

As soon
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for a complete

provided.

AMrEHK, N

R. B. Treat.
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curves

Senmrnls and Critical Sliced of Shunt
Motors With Speed Variation
Within
Wide Limits.
Oelschlaeger. Most commutator troubles in direct-current
machines arc due to cither too high values of the voltage between segments or too cxce.Hsivc commutation voltage. With respect to the commutation voltage considerable progress has lately
Voltage

lielwccn

—

—

been made while little attention has been paid to the voltage
between segments.
The simple reason is that ordinary machines

without special commutation poles are always

proper voltage between thr
With the new intcrpolc machines, how-

sigucd that the conditions

segments arc

fulfilled.

so dc-

for

a

a danger of getting I'lo high a voltage between
This is especially the case for shunt motors which
are built for a constant load with a speed varying between
very wide limits, the speed regulation being obtained by the

ever, there

is

segments.

in.4ertion of resistances in the field

windings.

Fig.

i

shows

the

is

i>f

tlir

iliixcs

such a shunt motor

in

the no-load field flux,

A

at

low speed.

the flux due to the m. m.

armature currents, while the

total

resulting flux

by algebraic addition of the two other curves.

O

i.-i

The

Li

of the

f.

obtained
ordinatcs

of these curves represent flux density and since the voltage be-

tween segments is a function of the flux density and of the
speed with which the armature coil cuts the lines of flux, the
maximum voltage between the segments will occur al the point
Kig.

Dt.

2 gives the corresponding curves of fluxes for the

same machine, hut at high
times the low speed of Fig.

sperd.

If

this

high speed

is

N

then the ordiiiales of the no-load
flux L» are l/nth as large as those of L>, while the armntiire
flux A is the same since the motor load current has remained
and
constant.
The resulting general field is now given by
I

O

its

of

chnracleristic feature
it

again

negative.
at a poini

is

that a part of

The maximum
Pt hut

it

it

is

positive

and part

voltage between segnienis is
can he shown by easy calculation that

— —
March

30,
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the voltage between segments

is

larger in Fig. 2 than in Fig.

I.

very

much

64s

higher than the

maximum

e.

m.

At 850

at the terminals.

f.

voltage in the motor, measured be-

In other words, the higher the speed the higher the voltage

revolutions the

For the highest speeds which the motor is
may come near the
danger limit at which sparking would occur. The author then
makes some remarks on the iron losses at high speeds. It would
be absolutely wrong to assume that as a result of the extra-

tween main brush and commutator periphery, is 805 volts, so that
about 300 volts are produced as "counter-counter-e. m. f." which
are added immediately to the voltage at the terminals. Fig. 4
is obtained from Fig. 3 by plotting the di-fferences of the voltage
between two segmsnts as ordinates, so that the curve gives the
voltages of the segments as a function of the commutator per-

between segments.

able to give the voltage between segments

1
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ordinary diminution of the flux Li the iron losses would be correspondingly diminished. The iron losses depend on the maxi-

mum

magnetization of the iron, and Fig. 2 shows at once that
even with a very weak field L2 the maximum magnetization may
be quite considerable. The author has made some tests with .1
motor which was stated to have been designed for 21 hp, and
for speeds varj'ing between 200 and 875 r. p. m. The voltage was

1
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—V0LT-\GES

OF SEGMENTS.

iphery. It will be seen that e. m. f.s occur amounting to more
than 50 volts between two succeeding segments. This is about
four times the so-called mean voltage between segments. This
explains the danger of sparking at high speeds, since the

highest speeds are too near the critical speed.
The curves in
Fig. 4 show also the influence of the negative portion of the
flux which produces the counter-counter-e. m. f., the production
of which is explained in Fig. 2.—Elek. Zeit., March 7.

Magnetic

Oscillations

Alternators.

in

—Worrall. — A

paper

giving the results of a series of experiments on oscillations of
magnetic flux in alternators and their bearing upon the design.
The tests were made with a three-phase alternator and the

were measured by means of a number of
the oscillations on the
pole face due to the armature teeth, the oscillations in the
interpolar space due to the teeth, the oscillations due to armature reaction, and the penetration into the main magnetic circuit
of oscillations due to the teeth and of those due to armature
oscillations of flux

The author determined

search coils.

ur\t:.s

of fluxes.

and for 254 segments the mean voltage
between segments was about 12.3 which is quite moderate. The
motor was provided with interpoles and the commutation was
good but at the highest speeds sooner or later sparks would form
between two segments. Fig. 3 shows the potential curves of this
520, so that for six poles

reaction.

The author

oscillations

February

on

the

finally discusses the influence of

potential

difference

wave.

magnetic
Elcc,

— Lond.

22.

Power.
Rolling Mills.

—Brown.—An

cation of electric driving to the

illustrated

main

paper on the appli-

rolls in rolling mills.

The

author shows how the problem may be solved by the use of a
motor-generator with a heavy fly-wheel of the Ilgner tj'pe which
system has been repeatedly noticed in the Digest.— Lond. Elec,

February

22.

Smoke Production.—LvcKE.

—

An article, illustrated by diaon the influence of central station loads on smoke
production.
Continuous smokeless fluel combustion is imposgrams,

sible with rapid load fluctuations.

Shaivinigan Falls.

Pcnvtr, March.

—Johnson.—A

fully illustrated description

of the latest developments and extensions of the power station
at

W^NUMBER
n
—POTENTIAL CURVES.
lb'

-la

OF SEGMENTS

FIG. 3.

motor. They were plotted in the ordinary way by measuring
the voltage between one main brush and another auxiliary brush
which was moved along the commutator periphery.
These
voltages are plotted as a function of the number of segments between the two brushes. Only the drawn-out curves were found
by measurement the dotted portions are extrapolated. From
these curves the remarkable fact will be seen that at the higher
speeds, there are induced in the armature voltages which are
;

Shawinigan

Falls.

Canada.

Cassicr's Mag., March.

Traction.

—

—

within given dimensions.

Hence

Choice of Frequency. Scott. A note on the choice of frequency in connection with alternating-current traction systems.
Aside from trolley circuits and motors there seems little or no
reason to favor low frequency. A is-c)^^ motor having the
same weight as a 25-cycle motor has about 30 to 40 per cent
greater output with higher efficiency and power factor. Moreover, the low frequency enables larger outputs to be secured
cost

is

a factor.

15 cycles is the

If the

recommended

other features of the situation

the capacity as well

as the
purely a traction problem.
frequency. If, on the other hand,

problem

is

make

it

convenient to take current

—

—

—

—
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from a 25-cycle system, then the proper course to pursue is not
always obvious. The best frequency in a particular case depends upon the relative importance of the motor equipments
and of the other things. In the beginning when the tractiou
element has less relative importance than it may have later
there will often appear strong reasons for adopting 25 cycles.

XLIX, No.

Vol.

13.

The time is
/, the maximum value of the e. m. f. E.
counted from the moment in which the current is zero and is
increasing.
The time at which the quantity of electricity and
current by

energy are to be measured is
The diagram of the author
circle around Ci has a radius n
the

^

seconds after the zero

/

point.

is

shown

Fig.

in

to the square

In such cases the probability of future extensions and interwith is-cycle loads must be taken into account. Fortunately, is-cycle equipments may be run from a 25-cycie trolley,
though with decreased capacity, and 25-cycle equipments may
be operated with 15 cycles provided the transformers are designed for the lower frequency. Moreover, 25-cycle motors and
transformers can without modification be operated at reduced
capacity on 15 cycles if the trolley circuit have about two-thirds
This method may be useful on
the voltage used on 25 cycles.
some occasions as an emergency expedient. Frequency changers
may be placed between 2S-cycle or 60-cycle and low-frequency
Aside from objections of cost and losses, they have
circuits.

A

5.

root of the

2

traffic

several

The transmission may be

merits.

three-phase,

at

a

uniform and high-power factor and the single-phase, low-frequency current may have an independent voltage control. This
would avoid a single-phase fluctuating load with variable
Frequency changers
power-factor on the three-phase system.
The low-frequency
need not be placed in all sub-stations.
current may be transmitted to transformer sub-stations. Elec.
Journal, March.

Ccmlrol of Tramcars.^A note on a new method for preventing motormen on tramways from starting or stopping too
quickly.
It gets rid of the disadvantages of watt-hour meters
and current recorders, as its working does not depend on the
energy consumed or the current used. It consists of a U-tubc
The inertia of the mercury causes it to
containing mercury.
rise in one or other limb whenever the car is started or stopped.
of this rise depends on the starting acceleration and
When the rise exceeds a certain fixed limit,

The amount

brake retardation.
a circuit

is

closed and a train of

number of times

numbers put

in

The

motion.

a driver has started or stopped too suddenly

—

can thus be determined. Lond. Elec, March 8.
Motor Cars. Poschenrieder. A review of various types of
railway cars driven liy steam, gasoline, etc., power, with electric

—

—

Elek. Zeit., February 28.
on Steam Roads.— B. j. Arnold.— His presidential
address before the Western Society of Engineers on the progress
of electricity on steam roads in igod.—Jour. Western Soc. Entransmission.
Electricity

gineers, February.

Double-Time Meter for Tramways.— Set an abstract below
under Units. Measurements and Instruments.
Installations, Systems and Appliances.

—

A continuation of his serial on electric
in
London. In the present installment the
stations
supply
power
author dtais with the system of the St. Pancras Borough Council.
load is
It .supplies an important industrial area and the motor
London.— PzAKSOti.

growinK The charges for lighting arc, on the maximum demand sysum, 12 cents per kw-hour "for the first hour"
and 3 cents per kw-hour afterwards, or a flat rate of 8 cents per
kw-hour. No rental is charged for meters on these systems. A
consumer may, however, pay 2 cents per kw-hour for all energy
consumed in lamps, except between the hours of 4:30 and 8:30
In this case the
is charged.
p. m. when 12 cents per kw-hour
For motor purposes thi
consumer has lo pay meter rent
maximum chartjc is 2 cmts per kw-hour. the discount being
based on the coniumcrs load factor. Canvassing and adverlarge and

on by this st.ition more vigorously than
London.— Lond. Elec, February 22.

tising arc carried

other in

in

any

Graphical liel'iesrntalion of the Quanltly of Electricity and of
Energy nf Alternating Currents— K.VMlt. Under the supposition that both the current .ind the c. m. f, have sinusoidal
the author gives the following

method

for

reprr

tenting graphically the quantity of electricity and the energy
of an alternating current in form of portions of circular areai.
The frequency \* represented by >i The maximum value of the

OF ELECTRICAL QUANTITY

of / to T n and the angle
another circle is described, the

and

if

area

AMN

the angle

XOM

made

is

(indicated as Fi)

ii

OX

AND ENERGY.

45°.

radius

If

being

equal to t n

around

OA =
the

t,

O

OB,

shaded

gives the quantity .of electricity.

=

\ third circle is described around C« with a radius rj
to the
square root of the ratio of /£ to 4 " n so that the radius CiO
is perpendicular to OX.
If the angle
equals 2t n /, then

POX

the shaded area Fi represents the electrical energy.

The quan-

AMDBNA

and
of electricity for half a period is the area
the energy in the same time is the area of the whole circle of
tity

C» with the radius ri. The above graphical representation of
the energy relates to the case that the e. m. f. and current are in
phase.
If there is a phase difference b. the radius ri must be

made

equal to the square root of the ratio of

—Elek.
A

IE

cos b to 4

March 7.
General Problem in
Zeit.,

—

t

m.

—

Poincar^.
Electrical Engineering.
mathematical article. The author considers a system which
comprises stationary circuits, movable circuits, revolving pieces
which receive current through slip rings, but which contains
no permanent magnets nor members with commutator or with
a variable resistance nor condensers nor any capacity, and
which does not receive direct current from the outside. Tho
author shows particularly that such a system, however complicated it may be otherwise, can never constitute a self-exciting
generator and that if it receives alternating current from the

A

it will always have a phase difference between the e. m. f
and the current. L'Eclairage Elec, March 2.
Spark Discharges Through a High' yacuum. Madelunc.
An account of experiments on the relation between distance
apart of electrodes and the minimum voltage at which sparks
appear for very low atmospheric pressures and small dis
The higher the vacuum, the more
tances between electrodes.
is the relation between distance and voltage represented by a

outside

—

straight line.

If the

pressure

is

—

increased with constant distance

between the electrodes, the minimum spark voltage increases,
reaches a maxinnnn and then decreases. The smaller the dis
tance hclween the electrodes the hiKher is the pressure lo which
For very high vacuua the dielectric
this maximum corrcspf)n(ls.
strength

is

trodes are

mm if tlie two electwo electrodes are one point

not higher than 40,000 volt per

two globes.

plate the

If

minimum

the

spark voltage

is

very

much

higher.

somewhat like 100,000 volts per mm if the point is the
negative pole and 140.000 volts per mm when the point is th.?
With parallel plates values were obtained which
positive pole.
It

the

—DIAGR.\M

ratio

and a

niectro-Physic* and Magnetism.

wave forms

FIG. 5.

is

were a little smalirr tlian those for the globes. I'hys. Zeit..
February i.
Transmission of X-tays Through Metallic Sheets. AnAMS.—
An abstract of a Physical Society paper. For some years after
Rontgcn's discovery of the X rays, it wan a matter of doubt

—

—
March

——

—

——

whether the absorption of the rays in metallic sheets was accompanied by the development of heat. The author's experimental investigation gave direct evidence of heating developed
platinum sheet.

in a

—
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—

The transmission

of the rays through the

was further studied. For instance, the dependence of the
absorbing power of a given metallic sheet upon the intensity of
the rays incident upon it was examined for sheets of silver.
platinum, copper, tin, and aluminum, and in every case it was
sheets

found that the effectiveness of a sheet as an absorbing medium
is independent of the intensity of the incident rays.
Phys. Rev..
February.

—

—
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column when an electric discharge is passed through
mixture of hydrogen and oxygen in equivalent proportions and
he also determines the electric forces in the positive column.
the positive

a

From

his results

electrodes

follows that

it

large

when

the distance between the

weight of water formed per coulomb
passed through the gas is greater for power pressures than for
higher ones. Thus the amount of the chemical reaction is by
no means proportional to the concentration of the gases on
the contrary the amount of the reaction per coulomb is absois

the

;

lutely increased,

and very substantially increased, by diminish-

ing the pressure

down

to about 1.4

mm

provided that the dis-

Alpha Rays. Br.\gg. An account of the author's continued
researches on the relative amounts of ionization produced in
various gases and vapors by the alpha particles of RaC.
He
has determined for several gases the constant which may be

tance between the electrodes exceeds a certain value.
When
the pressure falls below 1.4
the reaction per coulomb becomes less. The pressure of 1.4
corresponds to the maxi-

called the specific ionization of the gas for alpha radiation, air

author

being taken as the standard.
One of his results is that the
ionization per molecule is closely connected to the molecular
volume. Phil. Mag.. March.

ions,

—

—

Radioactive Matter in The Earth and Atmosphere. Bl.^kc.
account of experim.ents on the exicted activity obtained by
exposing a negatively charged wire to the open air. He found

An

that a great part of the active matter contained in the atmosphere consists of transformation products of radiothorium. The

excited activity of the radiothorium type represents generally
from 50 to 70 per cent of the total activity exhibited by the
wire.

The presence

phere

is

suggested.

Fog Chamber.

of thorium products in the soil and atmosPhil.

mm

mum

effect

article

efficiency

of the

fog-chamber for the estimation of the number of
colloidal nuclei and of the ions in dust-free air.
Phil. Mag.,
March.

—

—

Passage of Electric Waves Through Thin Films. Blair.
abstract of a Physical Society paper on the change of phase
due to the passage of an electric wave through a thin film. This
change of phase was found not to be a linear function of the
These results seem to make it necesthickness of the film.
sary to modify the conclusions drawn from previous experimental work upon thin wedges of absorbing media. Phys. Rer..

An

February.
correction

of

a

special

explained by his

The

results

of the

former hypothesis that the

swiftly under the electric force, disassociate into

—

atoms

those molecules which they strike under
variable conditions and with sufficiently high velocity, thus set
the atoms free to group themselves afresh into molecules of

On

water vapor.
the positive

the assumption that the chemical action within
is due to the motion of negative ions, the

column

author estimates the work done in breaking up a molecule of
oxygen into its atoms. He finds that it is not greater than
5^^2 " ergs. Some of the oxygen atoms dissociated by the

—

colliding ions

group themselves into molecules of ozone, but the
thi:s formed is very small.
Phil. Mag., March.

amount of ozone

Units,

on the

plug-cock

— D.^vis. —A

be

moving

uncharged

the author's experiments.

in

may

Mag., March.

— B.\RUS. —An

Ring Discharge.

mm

Measurements and Instruments.

Double Time-Meter for Tranizcays.

— Wagmueller. — The

of "time meters" for the control of the

motormen on

use

trolley

is said to have proven very successful.
(These meters
measure the time during which the motors are supplied with
current during a trip.)
Thus so far only a single meter has
been used on each car, but the present author suggests that
for cars provided with two motors, two time-meters should be
employed, though combined in one instrument. These meters
are connected in such a way that one indicates the time during
which the meters are connected in series, and the other the time
during which they are connected in parallel. The two meters are

cars

point

an older paper of the author on the mathematical theory of

in

electrodeless ring discharge. Phys. Rev.. February.
Inductance Coefficients. Russell. An abstract of a Physical
Society paper on the theory of the magnetic field and formulas
for the inductance coefficients of circular cylindrical and helical
currents.—Lond. Elec, March i.
Induction CoeMcient. Emde and Blondel. Two long mathematical communications on Blondel's formulas for the induction
coefficients of straight wires.
Elck. Zeit., February 21.

the

—

—

—

—

:^

Electro-Chemistry and Batteries.
Electric Discharge

Through Hydrogen and Oxygen.

The author has formerly

— Kirkby.

studied the chemical effect of passing

:y^

through a mixture of hydrogen and oxygen gas at
(atmospheric) pressures and between electrodes whose

electricity

low

distance apart varied between 0.25 and

1.5

centimeters.

The

experiments showed that when the circumstances of the discharge were constant, the number of molecules of water was
proportional to the quantity of electricity that passed and thus
to the number of ions which reached either electrode, and was

independent of the size and material of the electrodes.
The
formula which approximately symbolized the results seemed to
indicate that the chemical combination was most intense within
the region of the cathode fall of potential, and that it went on
to a smaller extent elsewhere, though the discharge was too
short to throw this latter effect into relief.
The author has
now extended his experiments and has found that when the
electrodes are widely separated the chemical combination within
the positive

column may become of equal importance with

within the region of the cathode
results of his

fall

of potential.

From

that

the

experiments he calculates the amount of chemical
coulomb in a centimeter of

action produced by the passage of a

FIG.

6.

—DIAGRAM

OF TIME-METER CONNECTIONS.

mounted side by side on a common plate.
The counting
mechanism is driven by a small motor the armature of whicii
rotates in the stray flux of a permanent magnet.
Great care
has been taken in the design of the brushes.
The diagram of
the connections is shown in Fig 6.
The series resistances are
dimensioned
only

when

when

in

such

a

way

that the

the two motors arc in parallel.

Optical

first

meter gives a reading

the two njotors are in series and the second meter

Pyromelry.

summary on

—

TIio

Elek. Zcit.,

conclusion

of

a

March

fully

7.

illustraf.'d

this subject.
The Holborn-Kurlbaum pyrometer
and the Fery thermo-electric telescope arc described, and a
comparison of the various types is pven. Finally some special
problems in optical pyroniotry arc taken up. such as the de-

—

—
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Finally the latest instrument

parture from black body radiation.

described which combines the principles of total
radiation, of optical concentration and of metallic thermal ex-

of Fery

is

pansion^Lond. Eng'ing, March

Vol.

together with efficiencies of the various
etc.,
by the Siemens-Schuckert Werke, which have been

speeds,

sizes,

motors

built

apparently copied from their catalogues.

Die Techxik des Lastexforderung.

Signals.

Oldenbourg.
marks.
R.

—

Railway 5'ig«<i//iwg.^CAD\VALLADER. A continuation of his
illustrated serial on railway signals and the electropneumatic
The author describes the pneumatic and
interlocking system.
electric connections, switches, locks, signals and auxiliary appliances. In an editorial note by Cooper, the underlying reasons
of the advantage of combining compressed air with electric
devices are pointed out. Elec. Journal, March.
Wireless Telegraph. The London, Brighton and South Coa.st

—

Railway has adopted wireless telegraphy for the

illustrated.— Lond.

fully

Wave
tubes

Detectors.

as

February 22.
Telegraph Cable.
torical

of

and Dieppe

March

Eng'ing,

— Tissot. —An

detectors

article

electromagnetic

— Mullalv. — The

account of the

cable 48 years ago.

for

described and

is

on the use of vacuum
waves. Lond. Elec,

—

of

is

his

his-

not less than 221,767 miles.

12

the earlier

Berechnijng und Ausfuhrl'ng

By

LEiTUNGEN.
Springer.

This

little

Carl

Fred.

Hochspannungs-Fern-

DER

Holmboe.

88 pages, 61 illustrations.

volume

is

Berlin

Julius

:

Price, 3 marks.

devoted to alternating-current transmis-

AnWENDUNG

DER RoNTGENSTRAHLEN.
:

By

31 pages,

This monograph gives a simple, clear and excellently illustrated
more recent developments of X-ray apparatus
and its uses. In regard to apparatus, the self-regulating vacuum
X-ray tube is described and the electrolytic interrupter. The
usual arrangement of X-ray apparatus for hospital and clinical
practice is outlined.
In regard to applications, the use of
X-rays for detecting false diamonds and pearls is very interdescription of the

Developments

of

The treatment

mathematical, but at the same time
mainly to vector analysis. There are
nine chapters dealing respectively with introductory matter, the
computation of single-phase mains, the computation of twophase mains, the computation of three-phase mains, the computation of drop of potential, comparison of conductors required for various systems, the critical voltage, the computation
of the most economical voltage, and the practical installation
is

practical, reference being

Dr. Joseph Rosenthal. Munchen J. F. Lehmann.
20 illustrations. Price, 1.20 marks.

illustrated.

Munich:
Price,

illustrations.

sion lines and their behavior from an electrotechnical stand-

BOOK REVIEWS.

estingly

By Kammerer.

175

specialists.

manner

point.

FORTSCHRITTE IN DER

pages,

This book first brings out in a very interesting
methods employed, making an extensive historical review and after discussing the various applications of
steam to hoisting machines, finally goes thoroughly into the
matter of the application of electricity to the various forms of
hoisting mechanisms and traveling cranes.
The most valuable
part of the work is that it contains many records of actual accomplishments and gives accurate information as to the details
of the various applications. The work will be read with interest by all concerned with the practice, development and application of all classes of hoisting machinery.

by

submerged

Jour. Franklin Institute, March.

262

The study of hoisting machinery is one that is of great importance and which is not generally studied thoroughly except

telegraph

Atlantic

first

the aggregate length of

cables throughout the world

its

wireless

8.

conclusion

laying of the

Now

benefit of

The system used

New Haven

telegraphy between

13.

8.

Telegraphy, Telephony and

cross channel steamer service.

XLIX, No.

of high-tension conductors, including lightning protection, the
prevention of crosses between high-tension and signalling sys-

tems and the

like.

The treatment

is

will be appreciated

clear

by

and

all

in

engineering fashion.

The book

students of alternating current tech-

nology.

X-ray applications to

surgery and medical diagnosis are discussed at some length. The
pamphlet will be of more particular interest to medical men.

The Steam-Engine and Other Steam- Motors.

The Ther-

.modvnamics and the mechanics of the engine. vol i.
By Robert C. H. Heck. New York D. Van Nostrand Com:

pany.

Die Gleichstro.m Maschine. By Prof. E. Arnold. Vol. I.
Theory and Experimental Study. Berlin: Julius Springer.
808 pages, 593 illustrations.

Price, 20 marks.

Only a few years ago the theory of direct-current generators
and motors was considered simple as compared with that of
alternating-current machinery. Commercial considerations have
necessitated a more thorough study of direct-current machines
in order to economize on the amount of material entering into
them.

This has resulted

in

many

extensive investigations of

commutation and heating and the laws relating thereto. The
above work by Prof. Arnold covers a complete investigation of
the various factors entering into direct-current machines and
explains the theory in a simple manner which will appeal to
designers and students of dynamo-electric machinery.

391 pages, 190 illustrations.

Price, $3.50.

This volume is the first of a series of two intended apparently as advanced text-books for students for the degree of mechanical engineer, although by no means unsuitable for reference purposes for those following the mechanical engineering
profession.
It takes up the thermodynamics and mechanics of
heat engines, more particularly ot the reciprocating steam engine, but leaves untouched actual machine design.
Following the natural programme of treatment, the author
devotes his

first chapter to the theory of the ideal heat engine,
using a perfect gas, and then passes to the use of steam as the
Subsequent chapters in that section enlarge on the theory
gas.

of the steam engine, starting with the generation of steam and
a discussion of the cycle attainable, passing through the action
of the steam in the engine, including, of course, indicalcr diaanalysis, to the dynamics of sicam as utilized in steam-jet
apparatus and concluding with a development of the applicaThe second section,
bility of the entropy-temperature diagram.
on the mechanics of the engine, is exhaustive, containing a full

gram
BAN-iiN'n Betrikb von Kalte-Masciiinenlacen.

Munich:

R. Oldcnljourg.

2.!;i

pngw,

By

C. Heincl.

illustrated.

Price 12

marks.

goes thoroughly into the subject of refrigerating

analysis of

marhinrs and the installation thereof and takes up in an interesting manner the driving of these machines by steam and also
by electric nintors.
The application of electric motors to
refrigerating marhlncry is destined to become a much more important factor than in the past, and available information on
this subject at present ii scarce.
The information in this book
on European practice it an apprcci.ibic addition and will be
read with interest
The book also contains tables of standard

calculation

the inertia, working and shaking forces and the
and application of counterbalances. It is compli-

mentary

Mr. Heck

Thu work

to

all

flucncc of Prof. Klein,
in

the

to note that in this

whom

may

the author for

be seen the

some years

in

assisted

exhaustive study Klein has made of hii^h-sprrd auto

matic engine phenomena and design.
The thoroughness of preparation evident ihroughoul .nid the
rational and exhaustive treatment which the subject has received justify looking forward with interest to the second vol-

March

30,

which

unie,
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is

promised and which is to embrace the subject of
and working of the actual engine and

the form, construction
tuiiine.

Gould negatives are made in the same way. They are
smaller in area because the electrolytic action is not as intense
as it is on the positives, and because the spongy lead can be
that the

much

kept

strated

Gould Storage Battery

649

thinner than
the

that

the

thinner the

peroxide.
layer

of

It

has been

active

demon-

material on the

sponge lead electrodes, the greater is the capacity for a given
weight of element. To counteract the shrinkage characteristic

Plates.

all negative active material, the Gould negatives are now
formed with 100% above their rated capacity at the three-hour
rate of discharge in order to supply enough initial excess of
capacity to discount the inevitable shrinkage so that at the end
of many years they will not have fallen below their rated
capacity. When the shrinkage has reduced the plates below this
point, they may be reversed whereby the active material is revitalized and reunited to the support plate, bringing the grid

of

designing

In
fine

storage-battery

plate

there

proportions,

is

a

balancing between the opposing interests of capacity, re-

maximum surface, and active material condition, renewal and support, requiring substantial ribs and wide intercostal spaces which cut down the available surface. The precise
point at which these conflicting demands are best satisfied can
be determined only by trial and error by experimenting with

quiring

;

a great

number

of differently-proportioned plates.

velopment of the Gould positives on original
stant observation of

that in the plates

many

first

lines

cells in actual use, it

put out too

much

In the de-

back to

its

original capacity of double the rating.

and by con-

has been found

lead had been "spun"

Single-Phase Motor-Driven Carbonator.

into peroxide-forming area, the active material soon filling the

narrow .012-inch grooves and bridging over the space between
the parallel sided ribs.

To

correct these defects

"V" shaped

ribs .05-inch wide at the base, tapering to .008 inch at the end
and separated by oppositely tapering "V" shaped grooves of
precisely the sami dimensions have been substituted for the
former .020-inch ribs and .012-inch grooves of rectangular shape.
Blanks of chemically pure No. 17 sheet lead rolled to great
density are spun into a ribbed and grooved, girder-like "bridge''
structure and brought to a markely increased density by the
very process of spinning the parts between rigidly spaced,

wedge-like circular formers.

The blanks

An application of small electric motors which is finding very
extensive use in drug stores is illustrated in the accompanying
engraving. This is a ^-hp Wagner single-phase motor driving
a carbonator

made by

the Liquid Carbonic

Company,

of Chi-

function of this piece of apparatus is to mix water
and carbonic acid gas under pressure to give the carbonated
water used in soda fountains. The water is pumped in by the

The

cago.

are placed in steel

frames and reciprocated between roilers consisting of revolving
shafts on which are strung steel disks, separated from one
another by alternate washers.
The width and shape of the
groove depends on the gage and form of the spinning disk,
while the width and outlines of the rib are determined by the
gage of the washer.
The composite rollers are gradually
brought together and held up by uniform air pressure against
the face of the sheet lead which they form into ribs and
grooves, progressively assuming their designed shapes as the
knives proceed further into the blank.
While the blank is
spun into by the disks, no lead is cut away. The lead yields
to the pressure and by "cold flowing" rises up into ribs between
No lead is removed. It is pressed, burthe forming disks.
nished and spun into shape.
A small unspun portion is left
This unchanged bridge anchors the ribs in place.
at each end.
On large plates, by rolling the plate in four or more sections, n
number of transverse vertical and horizontal unspun portions are
left, forming strengthening bars of solid conducting material
By this process all the advantages of minute and extensive
subdivision are secured without sacrificing the mechanical
integrity and electrical uniformity of an integral, one-piecAt the same time the design enables the charge to be
plate.
evenly distributed over all while the large masses of unspun
strengthening bridges ensure unobstructed and uniform delivery of the current from all parts of the grid on discharge.
By electro-chemical action active material is caused to sprout
from each rib-face as a matrix, forming with its unJerlyins
surface a contact as intimate as that of a branch growing out of
When completely formed the plate is about .45
a tree trunk.
in. thick.

The "V" shape

of

grooves

and

tribution of metal, with active area

ribs makes an ideal disand metal retaining spaces.

When

swelling by sulphatation the active material finds a na-

tural,

easy outlet for expansion along the prescribed lines of

least resistance, while the broad surface at the mouth of each
groove forms an excellent retaining or adhering base for preventing loss by dropping off of material temporarily in exces.;.
This construction also disposes the greatest amount of lead in

the rib at

its

base strengthening

its

connection with the sup-

porting parts while reducing the ohmic resistance between ribs

and the grid-skeleton.
.So

niatiy

.Tdvnntagcs

were found

in

practice

in

this

design

AUT011.\TIC MOTOR-DRI\fEN CARBONATOR.

pump seen at the right, which is driven from a shaft
The same shaft drives an
provided with a heavy fly-wheel.
agitating paddle operated by the sprocket chain.
The water is kept at a constant height by an automatic switch,

small

which
level.

The

starts the

motor whenever the water

The whole apparatus
carbonic acid gas

is,

is

falls

below a certain

therefore entirely

automatic.

of course, supplied under pressure

from steel bottles furnished by the manufacturers of such gas
and connected to the carbonator through a reducing valve. This
is a motor application which should be found in every drug store.

ELECTRICA

6so

Vol.

ORLD

XLIX, No.

13-

units.
turn be pushed further out and replaced by still larger
Huntington
the
for
energy
the
that
note
to
interesting
It is
stations,
roads is taken from at least eight separate generating

"Jumbo" Mast- Arms.

Ajax

W^

While originally used only in the East, mast-arms have lately
become popular a'lso in the West, as they save extra piles and
more rigid support to the lamp than can be had with the swayand l4-£t.
ing cross-suspension method. Finding the usual i2-£t.
Material
Line
Ajax
the
streets,
many
lenrJis too short for
built
Company, of Chicago, is putting out a "Jumbo" type,

all focusing in Los Angeles and
miles from
being separated, in some cases, approximately 200
synchronism.
in
work
stations
these
of
All
each other.
The original power house for the system, which has been
will doubtadded to repeatedly in the growth of the enterprise,
an auxiliary station.
less be operated in the course of time as

both steam and water driven,

Allisother units there are already installed in it three
2300-volt engine type
r. p. m., 50-<:ycle,
engines and congenerators, all driven by cross compound
equipment.
stituting the latest addition to the
formerly known as the Los Angeles Traction Com-

Among

Chalmers 1500 kw, 120

What was
the Huntington
pany was purchased several months ago by
this company wa^
for
equipment
electrical
entire
The
interests.
and comprises an 800 kw.,
built by the Allis-Chalmers Company
synchronous motorseveral
generator,
three-phase, engine-type
with raising and lowering transformers and
generator

FIG.

I.—"jumbo" M.^ST-ARM.

mast-arms originally designed by
along the same
Mr. Scheible some years ago.
end sup.\s the cuts show, this longer type has the outer
ported by strain rods fastened to an "anchored arm" which is
The latter has side-braces to
bolted to the back of the pole.
anchor it to the sides of the pole; there being a double adlines as the

justment

the

for

anchoring braces so as to

the

utilize

sets,

switchboard equipment.
Company
For the Kern River Company, the Allis-Chalmers
waterkw
five
3000
Caliente,
at
River
Kern
has installed on the
This electrical energy is transmitted
wheel type generators.
proportion of the total
miles to Los Angeles, and a large
120
output from this station

is

Kern River Company
Light & Power Company,
is

sold to the Huntington roads. The
or controlled by the Pacific
Los Angeles, who is a heavy user

owned

apparatus also.
of .A.llis-Chalmers electrical

full

Safety

Water Columns.

ilustrated herewith is so constructed that
when the water in the boiler
automatically
an alarm is sounded
to the float
approaches the low or high danger limit. Attached
valve lever.
whistle
in
the
hole
a
through
is a rod which operates

The water column

FIG.

2.

— ANXHORED

.\K.M.

diameter of the paJe. Tliese braces prevent effectively the fixture from swinging, and the pair of triangular stiffeners keep
the pipe from sagging, so as to make the whole mast-arm
safety pulley at the outer end and a comunusually rigid.

A

panion

fastened

pulley

to

"Jumbfi" mast-arm. which

Klectrical

the

pole-plate

is built in

complete the Ajax

lengths from 14

Development

in

ft.

to 20

ft.

Southern

California.
The Los Angeles Interurban Railway Company
five

or six transportation companies fgrming what

&

is

is

one of

known

as

System" in the
Los Angeles Di'stricL This company and its associate companies
have been undergoing rapid growth and extensions. The Huntington roads ramify Loi Angeles County and counties contiguous
'I'hcir power is taken from sub-stations distributed over
to it.
The number and capacity of these
the territory drsrrif>rd.
the "Hunlinglon Street Railway

stations

in

Intcriirhan

constantly being increased.

etc., installed

in these sub-stations

The motor-generators.

which were

sufTiriently larRC

eightrcn mnnlhs or two years ago are now being replaced by
larger and more powerful machines, while Ihr diiplaccd smaller
units arc pushed further out oti the lines.
Three Allis-Chalmers 1000 kw induttion motor-generator sets,
a rated capacity of 1000 kw and motors
1500 kw, have recently been ordered to lake the pl.ncc of some
motor-generator sets of smaller cipacity, which are to be loIn the course
catrd at a more advantagrmis point on flic line.

whose generators have

warrants. Ihc siih-slations wliicli are now
bring equipped will rilhrr l>c increased in capacity by the
adilitinn of more 1000 kw units or these machines will in their

of tmif.

if

the

traffic

Fir.S.

The rod

I

AND

2.

—VAIVE

carries upper

valve lever

MKIIIANISM

ANli

and lower stops;

down when the water is
valve up when the water is

ollHMlNc;
the

I'lJJAT.

former pulls the

too low. while the latter
too high. In either event

pushes Ihc
sleani is admillrd to Ihr alarm whistle.
farlurcd by the I.unkenhcinicr Company.

This device
Ciiiiiniiali.

is

manu-

Ohio.

—

——
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Commercial
IX

more

satisfactory, but at

many

most

Company.

cities

has responded to the
Transportation is
there are still complaints

points.

One
that seasonable goods do not come forward as specified.
of the best features is the steady improvement in mercantile
payments, despite the unsettled condition of the money market.
The movement

of building materials is heavy, while at tnany
advancing. Railway gross earnings thus
far reported for March exceed those of a year ago by 7.6 per
cent, but higher wages and other increased costs of operation
Bank exhave started a movement to advance freight rates.
changes at New York for the w-eek were 47.2 per cent larger
than a year ago, owing, in part, to special syndicate settlements,
cities real estate is still

while at other leading cities the gain averaged 18.7 per cent.
General crop conditions are favorable. Excluding Texas, it is
thought that the green bug has wrought little damage. However, in the Ohio Valley and Indiana some of the plant has
been winter-killed. More activity was displayed in foundry pig
iron for future delivery.
In the South, where the bulk of the
business has been placed, prices have stiffened.
While the
floods in the Pittsburg district caused only a temporary stoppage
of work in the steel and iron industry, the effects thereof were
sufficient to retard production.
The demand for finished lines
continues good, and among the contracts for structural material
is 1500 tons for San Francisco.
The domestic copper markets
were steady and active for ail lake, electrolytic and casting copper that could be had up to the time limits fixed by producers.
Improving conditions as to fuel and cars are reported from a
number of southwestern mines. Conditions at Lake and Rocky
Mountain district mines are unchanged. Prices are 26(a'26'/-2C.
for lake; electrolytic, 25y<@25j^c. casting, 2554@26c.. 60 days.
Manufacturers of copper and brass wares are all employed to
the full capacity of works, and are, with a few exceptions, from
four to eight weeks behind in deliveries.
The unprecedented
spring activity in the metal working trades is reflected in the
steadily increasing demands for lead, tin, spelter and antimony.
Bradstrect's reports 157 business failures in the United States
during the week ended March 21, against 186 for the previous
week and 170 for the corresponding week of 1906.
;

FOREIGN' TRADE. — Good

increase was made in the counFebruary, according to the figures issued
by the Department of Commerce and Labor. Imports increased
slightly in excess of $19,000,000 and exports were $17,000,060 in
excess of the totals for February, igo6.
The following tabhsunnnarizes the total exports and imports for the month as well
as the totals for the fiscal year ending Feb. 28 last
try's foreign trade for

MerchiTidise:
Imports I'rcc of duty
Dutiable

$54,990,559
68,194.650

Total

57, 81 1,873

$123,185,209

$104,232,879
$139,763,307

$159,548,646
$36,363,437

$141,766,558
$37,533,679

$421,486,104
511,439,281

$360,666,530
439,200.981

$932,925,385
$1,273,076,521
16,169,775

$709,957,520
$1,181,517,760
16,873,623

$1,289,246,296

$1,198,391,383

$356,320,911
$99,588,040
18,575,574

$398,433,863

$81,012,466

$17,178,472

Foreign
Total
of

$46,421,006

$157,526,143
2,022,503

Exports— Domestic

Excess

1906.

1907.

—

exports

From July
to February 28:
Merchandise
Imports Free of duty

2,003,201

i

:

—

Dutiable
Total

—

Exports Domestic
Foreign
Total

Excess
Imports
Kxports

of

exports

Excess of imports

Most of

the gain in exports for tlic

$38,3159,314

21,190.872

month was due

to

llio

large shipim-nt'; of cotton which, as the st.itement of the export trade in llu- staple showed, reached unusual proportions.

LARGE

BRAKE

AIR
ORDER.— The Allis-Chalmers Company, Milwaukee, has just secured contract for supplying all of
f.ir nil cleciric railways operated or
the air briikc r(|iii|)nn'iil
-

New

York, Xew Haven & Hartford Railroad
without question one of the most important
air
brake
contracts
ever
placed,
and covers the air
brake
equipments
required
trolley
by
systems
in
each
of
the
following
cities
Port
Chester,
N.
Y.,
Hartford,
Conn.,
Middletown,
Conn.,
New Britain, Conn..
Norwich, Conn., Willimantic, Conn., Waterbury, Conn., Derby,
Conn., Milford, Conn., Springfield, Mass., Worcester, Mass.,
Palmer, Mass., Southbridge, Mass., Pawtucket, R. I., New
Haven, Conn., Bridgeport, Conn., Meriden, Conn., Suffield,
Conn., New London, Conn., Putnam, Conn., Stamford, Conn.,
Norwalk, Conn. Southington, Conn. Pittsfield, Mass. Webster,
Mass., Fitchburg, Mass., Leominster, Mass., Woonsocket, R. I.,
and Providence, R. I. The railways included operate over a
greater number of miles of trackage than any other system ot
electric railways in the world.
The number of cars in service
at the present time aggregates a total of about 400.
Approximately 1400 of the heavier cars are already equipped with air
brakes of ^various types over looobeing of the Christensen type,
now manufactured by the Allis-Chalmers Company.
controlled by the

Intelligence.

TRADE.— Business

influence of spring weather at

C51

and Commercial News

Industrial
THE WEEK

;

1

his is

:

,

,

,

—

THE

H. C.

FRICK COKE COMPANY,

company of

Pittsburg, a sub-

United States Steel Corporation, has
concluded the purchase of new electrical equipment for four of
its different coal mining operations in Pennsylvania.
These
equipments, which comprise main and sub-station apparatus are
intended to drive mining machinery. They include rotary converters, transformers, engine-type generators and switchboard
sidiary

apparatus,

the

of Allis-Chalmers design.
At Collier, Fayette
will be installed with apparatus consisting of a 200-kw rotary converter, three 75-kw oil-filled, selfcooled transformers and switchboard at York Run, in the main
power station, additional switchboard equipment will be installed; at Dearth, Pa., two 200-kw engine-type generators will
be added to the present equipment of the power plant, and at
Ronco two more 200-kw engine-type generators with suitable
switchboard will be added. The main station at Phillips will
be supplied with two loo-kw engine-type generators and switchboard.

County,

all

a

sub-station

;

COMPANY.—

BRILLIANT ELECTRIC
Mr. E. J. Kulas, the
general manager of the Brilliant Electric Company, of Cleveland, Ohio, informs us that the business of the concern has
reached such a point that it is unable to wait for its new factory at Conenaut, and has been compelled to give up its general
offices in the old factory, so that the space may be available at
once for manufacturing purposes. After April i, therefore, the
general oflices will be located at 403-4 Electric Building, Cleveland.
Ground has been broken meantime at Conenaut, Ohio,
where one of the best equipped lamp factories in the country wil.
soon be erected. A building contract has been made with the
Moore Engineering Company, of Cleveland, for a $50,000
structure, and about the same amount will be put into equipment.

SECOND-HAND APPARATUS.— A
ond-hand

electrical

good demand

for sec-

machinery, quite a number of repeat orders
reported by Mr. George Bender, 137 Center

being received, is
Street, New York.
Among recent sales are the following: One
90-kw generator to the Young Women's Christian Association
two 20-hp motors to the National Lead Company, .Atlantic
Branch, and one 20-hp to Bradley Branch one lo-kw dynamo and
;

several motors to the Chrome Steel Works,
30-kw dynamo and several motors to the

Chrome, N. J. one
Matteawan Steel &
Iron Company, Matteawan, N. J.; one 7'4-hp motor to the
Coldwell Lawn Mower Company. Ncwburg, N. Y.
MOTOR-DRIVEN ORE CRIISHERS.— For some time past
the Smuggler I'nion Mining Company, of Tclluridc, Calif., has
;

been operating a Gates ore breaker driven by an .'Mlis-Chaliners motor in one of its tunnels for the reduction of ore underground to a convenient form for handling before it is lifted to
the surface.
This device has answered the demands put upon
il
so adequately that the Smuggler l^nion Mining Company has
very rtvently ordered an additional cntsher, another Gates machine, to be used for the same purpose as the older equipment,
and to be driven al.so by an Allis-Chalmers 20-hp induction
iniitor.
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\LLIS-CHALMERS STEAM TURBIXE SALES.-The
kw

AlUs-Chalmers turbine-alternator units of 500
and other
would indicate that the space consideration

sales of small
capacitj'

as the large

^vell
advantages hold in the case of small units as
turbo-generator
AlHs-Chalmers
500-kw
of
sales
recent
Two
one=
Improvement Com(Ariz.)
Bisbee
the
to
one
are
units reported
for exciter, and one to
pany with a 15-kw motor generator set
Power Company. The
the Binghamton (N. Y.) Light, Heat &
a power and lightcarrying
for
used
be
will
which
unit,
Bisbee
w^ound for
machine
60-cycle
is
a
latter,
ing load, mostly the
The Binghamton unit, which will be
two-phase, 2300 volts.
60-cycle machine, wound for
used for lighting purposes, is a
of 500-kw turbo-generator
number
A
volts.
2300
three-phase,
or are now being
operation
into
put
been
units have recently

;

Jamestown,

pany, Wilmington, Del. Jamestown Woolen
Savannah, Ga.
X. Y.; Savannah Lighting Company,
;

H

m

record

Union
UNION SWITCH & SIGNAL COMPANY.-The
Swissvale.

plant at
Switch & Signal Company is improving its
found itself
which will double its capacity. The management
orders during the last
greatly handicapped for room, and as the
permanency of
few months have continued to demonstrate the
purchased
have
directors
34 acres
the
business,
this increasing
purpose of adding to the
of land adjoining their plant for the
the comthe proposed extensions are completed

When

shops

floor
have 140,000 additional square feet of available
of the company
space for manufacturing purposes. The business
preceding year,
increased last year 70 per cent over that of the
business this
and from present indications the company will do a

pany

will

year approximating $10,000,000.

^CKER PROCESS ATTACHED.—Two

"Exports of Manufactures from
by Articles and Counthe United States and their Distribution,
issued by the
monograph
a
of
title
1906,"
the
is
1800
to
tries
and
Commerce
of
Department
the
of
Bureau of Statistics
the United
Labor It shows that exports of manufactures from
per annum and have
States now exceed 700 million dollars
exporvalue in a single decade. Not only has the

GROWTH OF EXPORTS.—

doubled

in

manufactures doubled in a decadt, but the share which
is steadily inproducts of the factory form of the total exports
cent of the
In 1880 manufactures formed but 15 per
creasing
formed
21 per
they
in
1890
products
domestic
of
total exports
per cent. The growth
cent, in kjoo 35 per cent, and in 1906 40
States has ocof the manufacturing industry in the United
in round terms, the
Stated
years.
last
the
in
25
chiefly
curred
tation of

attachments have
Acker Process
the
against
County
Erie
from
been received
Niagara
Company, manufacturers of caustic soda bleaching, at
Niagara Falls Hydraulic
Falls, one for $23,002, in favor of the
and
Power & Manufacturing Company, for electrical power
Process
Contact
of
the
favor
i"
for
$879.
rent and the other
Company The Sheriff served the attachments on seven insurThe plant of the company at Niagara
ance companies here.
on Feb. 25 last, and was insured for
fire
by
destroyed
was
Falls
incorporated under New Jersey
was
The companv
$260000.

States arc-

For 1850,

i

billion dollars;

in the

United

i860, 2 billions;

1870,

9%

billions; 1900, 13 bilbillions; 1890,
4 billions; 1880,
being exclusive of
for
figures
1905
the
billions,
14%
lions ; 190S,
and trades included in previous years.

5%

neighborhood industries

The
NEW POWER PLANT FOR WASHINGTON.—
consideration of

United States Government after two years of
for the new
plans and equipment has just awarded the contracts
construcof
course
in
the
is
now
which
station,
central power
tion at

Washington.

It will be a

most modest

plant, situated

Park, and
about four blocks south of the Capitol in Garfield
and power for the
will, when completed, furnish heat, light
namely,
group of buildings immediately surrounding the Capitol,
House Office
the Congressional Library, the new Senate and

approved
Buildings, and the Capitol itself. The contract finally
high-pressure
6oo-hp
16
for
calls
Congress
of
session
last
by the
Westinghouse-ParAtlas water-tube boilers and four 2000-kw
first of next
sons turbines, which arc to be delivered prior to the
in actual opera
year, at which time the plant, it is hoped, will be
for boilers is the largest ever placed by the
lion.

The order

Government, and the plant, when completed, will be the largest
United States.
,nnd most modern of its kind thus operated in the
consulting engineers.
the
are
Co.
&
White
G.
J,
THE AUTOMATIC ELECTRIC COMPANY announces

of automatic
the closing of a contract for 10,000 .idditional lines
Telegraph
Telephone
&
Home
the
for
cquiimicnt
telephone
his is for immediate instalAngeles, Calif,
Company, of

Lm

I

the completion of
lation in the new Olive Street exchange, and
elimination of the
this exchange will pr.ictically mean the
manual c<i"ipment now in use in the present m.-vin exchange.
two
Other contracts placed with the company during the first
months of 1907 are: Home Telephone & Telegraph Company,
Telephone
Portland. Ore., 3000 additional lines; Montana Ind.
Company. Butte. Mont, 2000 additional lines; Home Telephone
& 'Irlegraph Company, 'Tacoma, Wash.. 1000 additional lines;
Rushville Co-Opcrative 'Telrphoiic Omipany, Rushville, Ind.,
autom.itic
800 .ndditional lines, and several additions to present

exchangei.

UKRAK

IN

•talion of

COPPF.R— On

Mond.iy of

ro^irr metal on Ihe

thi»

New York

week, the official
Metal Exchange

Mar-

of $3,000,000.
i, 1899, with a capital stock
cus Stine, of III Broadway, is president.

laws on April

;

census figures of the gross value of manufactures

13.

the price went from
for the first time since last July, when
began the steady rise, which
1854 cents to iS'.-^ cents before it
Monday all grades of
continued ever since until March 25. On
per pound, bringing
cent
to
from
reduced
were
^/i
copper
grade, down from
standard
the
copper,
the quotations of lake
At the same time the London
25 37/2@25.75 to 25.00@25.50.
more than two years.
market made the heaviest recessions
sold
at £ loi los a declose
the
at
market
that
in
Spot copper
prices of Friday, and futures
cline of £4 los from the last
At Monday's prices,
closed at £102 17s 6d, a drop of £4 2s 6d.
per ton from the
copper in the London market was off some £10
year.
the
in
earlier
reached
prices
high

A

Mills,

XLIX, No.

fell

Of two units of this
erected in several parts of the country.
fully erected and in operation
size for Jacksonville, Fla., one is
?oo-'^*
present time.
and the other is being erected at the
Western United Gas & Electric
unit at the power house of the
commercial operation
Company, of Aurora, 111., is in regular
Meriden Electric Light Comdaily, and a 500-kw unit of the
Ihe
put in operation.
pany, of Meriden, Conn., is ready to be
steam turbine
following companies have 500-kw Allis-Chalmers
Canton Light, Heat
erected
units either in the shops or being
ComPower Companv, Canton, Ohio; Inter-State Railway

&

Vol.

IN

A GLUCOSE

PLANT—The

has recently purchased

Western Glucose Company

new steam and

electrical

machinery for

A

Corliss cross-coman 800pound non-condensing engine will be installed to drive
kw alternating-current generator furnishing power 'or '^^
will be
Five vertical induction motors, of 75 hp each,
plant.
of glumanufacture
the
in
used
apparatus
special
connected to
for operating the
cose- and induction motors will be installed
50-kw synchronous
rest of the machinery in the works.
the plant.
set will carry the lighting load for

the equipment of the Roby, Ind., plant.

A

motor-generator
Allis-Chalmers
All of this apparatus will be built by the

Com-

''''iNDUCTION MOTORS IN PLANING MILL.—The
Chicago, whose
ton Lumber Company, Belmont Avenue,

Slayplan-

already purchased
ing mill was recently destroyed by fire, has
electriequipment for the new plant. It includes Allis-Chalmers
and induction motors purchased
cal machinery, generator
will be a
through C. d'. Stephens, of Chicago. The generator
of 15 in225-kw machine of standard type, to carry the load
and direct-conduction motors ranging in size from 3 to .50 hp,
nected to the planing mill machinery.
According to a statemont from

MINING LOCOMOTIVES.—

MaiuifactunnR ComPittsburg, the Westinghousc Electric &
an increase
locomotives,
mining
electric
year
325
pany sold last
previous year. Since the
of 100 per cent over the sales of the
received orders
beginning of 1907, the company has already
indicate that
would
which
machinery,
of
class
this
of
for 175
for the present
locomotives
mining
in
works
the
Ihe output of
year will at least double that of last year.

FOREIGN CONTRACTS.—ll

is

announced

that the

London

a contract to the British WestingManiifacliiring Company, Ltd.. for equipment
o|)erated on the municipal electric traction

County Council has awarded
house

lilcctric

&

cars to be
Advices are
'The amount of the contract is £100,050.
system
arc to install elecalso received that the Westinghousc interests
silver mines in Peru.
trical cciuipincnt in the Carylloma
for

-joo

TROLLEY—

New York, Chicago.
lONG MON'TANA
an electric
Helena and Butte capitalists this year arc to build
at a cost of $3,000,000. a disBultc.
and
Helena
between
line

1 he roa.l will cross the mam divide
tance of about -IS miles.
Ivlcclric.!] energy will be derived
of the Rocky Mountains.
where a large plant already
lh<- Mi«-mi»ri River at Helena,

from

exist'

—

.
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Financial Intelligence.
THE WEEK

IN WALL STREET.—The week opened with
good deal of nervousness and a feeling of uncertainty about
pending developments. There was a great deal of buying of
stocks outright, particularly the dividend-paying kind, in small
purchasing orders coming from all parts of the country.
Throughout the week the money market was comparatively easy,
the renewal rate for call loans having ruled at 4 to 4^ per cent,
so that the stock market had little to contend with in connection with money.
Some attention has been given to the scatements that various railroads contemplate raising their freight
rates, but, on the other hand, there are further announcements
of a curtailment of expenditures for improvements.
As the
week progressed the market became less active, with considerable irregularity in the price movements.
Trading centered
once more in the standard railroad stocks. Union Pacific, Reading, St. Paul, Pennsylvania, together with Amalgamated Copper, furnishing the greater part of the transactions.
Electric
and traction securities were all weak on a declining market, and
with one exception all stocks of this class are lower than at the
close of the previous week.
American Telephone & Telegraph
lost 7^ points net on the week's business, and American Telelots,

graph & Cable iiM- Brooklyn Rapid Transit dropped sH and
Interborough-Metropolitan 2 and 3% for the common and
preferred respectively. Westinghouse advanced 54 point. The
curb market reflected the movements of the stock exchange, the
trend being downward and under continued offerings of long
stock. Following are the closing quotations of March 26:

NEW

YORK.

—March—
Allis-Chalmers
Co
Allis-Chalmers Co. pfd.
American Dist. Tel ....

—March—

26.

11^5
27

II

28
28
American Locomotive.. 60
Amer. Locomotive pfd. 106
American Tel. & Cable. 75
American Tel. & Tel.
Brooklyn Rapid Transit «;^W
Electric Boat
32
Electric Boat pfd
80
Electric Vehicle
Electric \ ehicle pfd...

60
102
75

.

49/2
22
80

General

Electric

Hudson River

Interborough Met. com.
Interborough Met. pfd
Mackay Cos
Mackay Cos. pfd
Marconi Tel
Metropolitan St. Ry...
X. Y. & N. T. Tel
.

"7

Edison Elec. Ilium
General Electric
Mass. Elec. Ry

212
142

.

17

21^

24 >^
59'A

54
66
65V;

—March—
26.

19.

Mass. Elec. Ry. pfd.
63
Mexican Telephone.
New England Telep... 117
Western Tel. & Tel...
6
West. Tel. & Tel. pfd..
73

57

.

.

215
142

141

.

26.

19.

26.

144

Western Union Tel... &i'A 80
Westinghouse com.
148
150
Westinghouse pfd

BOSTON.
—March—
American Tel. & Tel
120
Cumberland Telephone.

19.

Tel

.

is'/i

.

II4V5

PHILADELPHIA.

— March
.

49

.

Elec. Co. of America. ..
Elec. Storage Batterv..
Elec. Storage Bat. pfd.

—March—

26.

19.

American Railways.

9'^

9
55

51

K

Phila.
Phila.
Phila.

Electric

Rapid Trans...
Traction

CHICAGO.

19.

26.

150
,

23

7M

7H

^7'A
92

I5?4
91

—March

—March
Chicago City Ry
Chicago Edison
Chicago Subway
Chicago Tel. Co
Metropolitan Elec. com

26.

19.

49

Vi

26.

19.

National Carbon
70
National Carbon pfd. .•113
Union Traction
Union Traction pfd

70
*iio

23

Asked.

REPORT OF THE OTIS ELEVATOR.— The
tor

Company

Otis Elevaannual report for the year ended
The income account compares as follows:

has issued

Dec. 31, 1906.

requirements (working capital) for
carrying to completion your company's contracts. The capacity
nnd condition of your company's plants are to-day such as to
not ooly justify the large expenditures made in the post, but
also the expectation that the present shops will be able to take
care of the larger volume of business anticipated during this
year, and to much greater advantage than heretofore, both in
the line of prompt deliveries and reduoed cost of production.
The increased prices paid for labor and material, together with
the increased cost of operation, due to effecting changes and
improvements in the plants, and the volume of business done in
certain grades of work have tended to reduce the margin of
profit over previous years.
During the year it was deemed
Illinois,
advisable to organize Otis Elevator Compnnies
Pennsylvaniia, Missouri and Texas, to conduct the business formerly carried on by the company in their respective territories."
DIVIDENDS. Directors of the Westinghouse Electric &
Manufacturing Company have declared the regular quarterly
dividend of 2]^ per cent on the preferred and the assenting and
Directors of the
the non-assenting stocks, payable April 10.
Rochester Railway Company have declared a regular quarterly
dividend of iK per cent on the preferred stock, payable April
I.
Directors of the United Traction & Electric Company have
declared the regular quarterly dividend of i^ per cent, payable
April I. Directors of the Washington Water Power Company
have declared the regular quarterly dividend of Ij4 PC cent,
payable April i.
Directors of the Tri-City Railway & Light
Company have declared the regular quarterly dividend of i^
per cent on the preferred stock, payable April i. Directors of
the Providence Telephone Company have declared the regular
quarterly dividend of $1 per share, payable April i. Directors
of the Duluth Edison Electric Company have declared the regular quarterly dividend of 1^2 per cent on the preferred stock,
The directors of the Detroit United Railpayable .^pril i.
ways have declared the regular dividend of 1% per cent, payable
May I. Directors of the Philadelphia Company have declared
the regular quarterly dividend of i',^ per cent on the common
stock, payable May i.
Directors of the Hall Signal Company
have declared the regular annual dividend of 6 per cent and a
quarterly dividend of
of i per cent on the preferred stock.
They also declared the regular quarterly dividend of ij^ per cent
on the common stock. The dividends are payable April i.
Directors of the E. W. Bliss Company have declared the regular
quarterly dividend of 2','2 per cent on the common and 2 per
Directors of the
cent on the preferred stock, payable April i.
Consolidated Gas, Electric Light & Power Company, of Baltimore, declared a semi-annual dividend of 3 per cent on the
preferred stock and also on prior lien stock, payable .\pril i.
in addition to the increased

a-

19.

its

m

—

^

INTERBOROUGH

EARNINGS.—The Interborough Rapid
Transit Company's statement of gross earnings, operating expenses, net income and passengers carried during the year ended
Dec. 31 last shows an increase of $2,697,881 over the gross earnings of 1905.
The actual figure for last year was $20.916,1.17.
Operating expenses increased $548,482 to $8,793,486. and net
earnings were $12,122,660, against $9,973,261 in 1905, a gain of
Other income decreased $28,061, leaving the gross
$2,149,398.
income for 1906, $12,706,259. Rental paid the city was $943,82s greater in 1906 than in the previ'^us year, reaching the total
nt $3,961,991, and taxes increased from $1,288,613 to $1,431,074.
Net income after the payment of interest and taxes was $7,443,
The surplus left after pay192, a gain over 1905 of $1,125,050.
ing 7 per cent on Manhattan Railway stock was $3,545,192.
In the same time
$1,041,050 greater than in the previous year.
the number of passengers carried has grown from 366,174,470
to 420,302,389, and the operating per cent has decreased from

1906.

1905.

1904-

$855,167
347.792

$912,938
339,697

$891,016
335.9ro

Common

$507,375
191,259

$573,241
127,006

$555,046
127.006

Balance
Depreciation

$316,116
216,116

$446,235
246,235

$428,040
228,040

4^.26 to 42.04.

Surplus
Previous surplus

$100,000

$200,000

$200,000

1,600,000

1,400,000

1,200,000

PANY. — The Warren

$1,700,000

$1,600,000

$1,400,000

Net earnings
Preferred dividends
Balance
dividends

Total

surplus

The balance

653

dividends and before charging
off depreciation shows an amount equal to 7.9 per cent earned
on the common stock. President W. D. Baldwin says
"The
volume of business for the past year has been in excess of any
previous year, .Tn<l the outlook for this year is promising. There
has been expended for the purchase of real estate, new buildings, ctiuipmcnt (exclusive of repairs and maintenance of plants)
and acquisition of outstanding stock of subsidiary companies,
the sum of $1,214,420; of which sum $1,020,420 has been paid in
cash, and the remainder in stock from the company's treasury.
These expenditures have called for hrRe cash disbursements.
after preferred

:

WARREN ELECTRICAL MANUFACTURING COM-

Electrical Manufacturing Company, of
Sandusky. Ohio, has purchased the plant and good will of the
Warren Electric Manufacturing Company, of the same city.
The officers of the new corporation will be Mr. Willard H.

.Mason, president,

who

is

also president of the Brilliant Electric

Mr. Frank Warren, secretary, who has been secretary of the old Warren Company for a number of years; Mr.
Norman L. Ilayden, general manager. The last-named was president of the Hayden & Derby Manufacturing Company, New
York City, for a term of years, and for the past five years general manager of the N. L. Hayden Manufacturing Company, of
Columbus, Ohio. In addition to making alternators, the concern will manufacture a full line of direct and alternating current motors and transformers, etc.

Coinpany

;
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GENERAL NEWS.
new company and promises

in the

Construction NeWs.

street

lamps and

TRINIDAD, COL.—It
holdings of the Talladega Electric Power
Company at Jackson's Shoals, near Talladega, have been sold to the
General Electric Company, which owns the Anniston and the Gadsden

GADSDEN. ALA.—The

companies. Work will commence on the power plant this
mer, which will cost when completed $2,000,00.'. Electricity will be furnished for power purposes and also for operating a line of suburban cars

from Anniston to Gadsden and Talladega.

miles further.

CLARKSVILLE, ARK.— Preliminary arrangements are being made for
the construction of an electric railway from Clarksville to the Spadra
George
coal fields, a distance of eight miles, at a cost of $250,000.
Rosenthal, an official of the St. Louis & Westinghouse Electrical Supply
interested in the project.

is

FORT SMITH, ARK.—The

Council

is

considering the question of

installing a municipal lighting plant at a cost of $12,000.

NASHVILLE, ARK.—The

Xashville

City

Council

has

rejected

the

proposition of the Brown-Henderson Improvement & Timber Company to
furnish the city with electricity for lighting. The company asked for a
franchise for 50 years for an electric lighting system and a contract to
furnish the city not less than id lamps at a monthly rental of $10 each.

North Mountain Power
EUREKA, CAL.—H. L. Jackman,
Company, states that new water powers have been secured for the company on the main Trinity River, covering a distance of eight miles, and
capable of developing 15,000 horse-power. The additional power will be
used in this city and in the operation of the mining properties between
Eureka and Trinity.
LONG BEACH, CAL.—The Pacific Telephone Company has applied
for permission to place its wires in underground conduits in the downtown districts.
LONG BEACH. CAL.— A company has been organized by George W.
Hughes, a local capitalist, to build an electric railway through the city
to the summit of Signal Hill. The company will soon apply to the
of

the

Council for a franchise.

LOS ANGELES, CAL.—A franchise has been granted to the Los
Angeles Pacific Company to construct and operate a street railway over
certain streets and alleys in Los Angeles.
LOS ANGELES, CAL.— The

Board of Supervisors has accepted bids
Robert Marsh for $100 was given a
for two electric railway ffanchises.
franchise on West Pico street. S. L. Briggs was granted a franchise on
\ ermonl, Fourth and Western avenues for $100.

LOS ANGELES, CAL.— Bids

be received by the Board of Public
erecting near Tehachapi. Kern
County, for t*ie city of Los Angeles, the necessary boilers, engines.
electric Rcncralors and motors for delivering 875 kilowatts of electric
power to the I-os -\ngelt-s Cement Work«, all equipment to be erected
by bidder with exception of electric molors. Horace B. Ferris is secretary.

Work*

until

May

OCEAN PARK. CAL.—The
Telephone Company has
the capital

<»tr>ck

will

6 for furnishing and

Board of Directors of the Local Home
meeting tQ vote on increasing
to $500,000 and to increase ihc bonded in-

called a special

fr'»m $250,000

dehtedneiM frr>m $150,000 to $500,000. the funds
expaniion and development of the syKtem.

tfius

raised to he used in

CAL—

The Oty Electric Company, the recently
SAN FRANCLSCO.
organized Fleishhacher Company, has notified ihc Board of Public
Work* of its intention to begin at once putting in a conduit for its
City Enwires along Market Street from the Ferry to Twelfth Street.
gineer Wofidward will rndravor to get the company to agree to use a
conduit in common **ilh the city on the portion near the Ferry, and
thus prevent tearing up of the street.

GUN.NISON.

rOI.,,— The citizens are contrmpUiting an citprndilurc
about $ioo.rjoo in enlnrgrmrnt and improvements to the light and
water work* plants during the coming year.

of

HOLLY, COL— 'Ihc

Holly Sugar Compflny hns applied i»i the Town
Board for a franchtvc to install n water wnrkii iind ele6tric Itgltling system. The co%t nf the work Is estimated from $15,000 to $30,000.

STEAMBOAT

the bondholders of the

that

Las
most of
H. Paul is

of this city,
C.

HARTFORD, CONN.— The

power stations of the Consolidated Railway
Buckland and \'ernon are to be enlarged and more machinery in-

at

stalled.

Company

Hartford Electric Light

de-

l>as

cided to abolish its service charge to its patrons. The minimum charge
of $1 a month will be discontinued wherever a meter is in use, and the
paeons will pay only for the amount of electricity used.

ROCKVILLE, CONN.— The
planning

extend

to

its

&

Gas

Rockville

Company

Electric

electric light service to Ellington

is

during the com-

ing summer.

UNIONVILLE, CONN.—The Legislature has passed the bill allowing
Union Electric Light & Power Company to do business in Avon,

the

Canton and Burlington.

WILMINGTON, DEL.—Authority

has been granted to the city by the
amount of $800,000 for the
improvement and extension of the water supply system and other improvements, including additions to power plant, for whicTi plans are now
being made. Development of the water power will follow later. Theodore
A. Leisen, is chief engineer of the water department.
State Legislature for the issue of bonds to the

WASHINGTON,
the U.

S.

Company,

—The

contract for power plant equipment for
been awarded to S. Faith &
of Philadelphia, Pa., for $73,716. Curtis turbines will be used.

D. C.

Department

of Agriculture has

C—

W.^SHINGTON,

D.
Bids will be received at the Bureau of Supand Accounts, Navy Department, Washington, D. C, until April 16.
to furnish at the navy yard. New York, N. Y., two sets of wireless telegraph apparatus and two duplicate gas-engine generating sets. Applicaplies

tions

proposals should

for

refer

to

schedule

E.

573.

Rogers,

B.

Pay-

master General.

PENS.\COL.A. FLA. — The building

at

the

Navy Yard,

in

the power house of the department of yards and docks,
plant, boiler house, etc., was destroyed by fire on March

which were

electric

light

21.

—

ALBANY, GA. A company is being formed in which Joseph S. Davis
and Smith D. Pickett are interested for the purpose of developing the
power rights of the Albany Power & Manufacturing Company at Porter
Shoals on Flint River, two miles north of Albany, at a cost of about
$1,500,000, and it is planned to have the dam and power house completed
About 10,000 horsepower is lo be developed. A porwithin two years.
tion of the p<iwer is to be used by the Macon. Amcricus & Albany Electric

Railw.iyv

AMERICUS. G.\.— Charles W.
citizens,

with

W.

for city

on March

cost,

Murray,

engineer,

city

writes that the

made hy City Council

voted to ratify the contract

A. Dodson and associates to furnish
and construct an electric railway.

street

lamps,

pump

water

—

AUGUSTA,
nifi^,

20,

GA. The Mayor has appointed Councilmen Kent. W'oodLawrence, Smith and Both well as a committee to investigate the
etc., of a municipal lighting plant.
GA. — The Columbus Power Company has

COLUMBUS,

orTered to
school with electric energy for the operation
The comi>any
of its machinery for a period of five years free of charge.
ofTcrs to furnish 75 horse-power, which would cost $j,ooo per year, making
a donation of $10,000. Through oversight this item appeared under

furnish the

new

industrial

Columbus, Ohio,

our issue

in

March

of

9.

EASTMAN,

G.\.— The City Council has passed a resolution to hold an
election to vole on the issuing of $30,000 additional bonds for the purpose
of cntarging the light and water plants and other improvements.

KOGEWOOI). GA.-The
for the installation of

citizens have voted to issue $1^,500 in

an electric

light plant.

McOary &

B.

J.

bonds

Conii>any.

of Atlanta, arc the engineers.

.SODA SPRINGS.

IDAHO.- A new

electric

lighting

plant

will

be

erected here, located near the Woodruff Spring.

IRKFPOU'I'. ILL.

-C.

E.

for a franchise to eslnbliiih a

(irrgory.

of

Chicagn.

III..

\\n>

priitioned

lighting plant.

Power C.-mpany ha-* purHarvard Ligl"
Smith FCIeclric Light t'onip»"y »nd aUo the municipal
The company will
electric light plant, which have liccn cinHolidatcd.
build a complete new plant. The (lfliccr^ »d the new company are: IC. J.
Condon, president; G. M. Page, vice president W. H. Joyce, secretary
and tr<n*uicr.

IIAKVARD.

cliascd the

K.

H-I-.-*nhe

*'t

L.

;

SPKINr;S,

C'Of..

The Board

nf

Truster* ha* derided

lo sevrr all biitinr«« rrUilinn* with the Slrnmlifnt Spring* Klrrtric Light
Company after thr |trr«ent month and ha« granted a provi*irinal franchise

new company

pole* and siring wire* through the public
It has also pr<rmi»ed to enter into a cnn*ract for »irert Wgliting.
alleys.
The contract misting between the city ond the electric light company
T. F. Mi'nrr. a local Imnkrr. i» inirrr«ie(l
has a number of years in run.
to

50 per cent reduction on

consumers.

the owners residing in Denver, had applied for a receiver.
superintendent of the company.

HARTFORD. CONN.—The

Abbott, head of the Selma Street & Suburban
Kailroad, has purchased a site on Oakmulgee Creek, 10 miles from the
city, upon which to erect a power plant to supply electricity for power
and light in the city of Selma and other towns nearby. It is also understood that with the erection of the plant, Col. Abbott will run his lines
from the city out to the power station, and thence to Summerfield, 10

SELMA, ALA.— F. M.

Company,

reported

is

make a

Animas Light, Power & Manufacturing Company,

sum-

electric

to

35 per cent to private

to

erect

LINTt^LN. ILL.- Ihc city railway plant at Lincoln has licni lold to
W. H. Schott. <if Chicago, ihc reported price being $i5o.()>n. Pi)<i«e4sion
will

be given

.\pril

1.

Mr. Schott

thr Illinoiii Tractiim ('imipnny,

tn

«aid to have purclLXfcd the plnnir for

now building an

Lincoln lo connect Blooniington an<l Springftelfl

intrnirt>aii

line

through

March
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WILMINGTON, ILL.—The

Wilmington Light

& Power Company

has

incorporated with a capital stock of $15,000. The company will
reorganize and operate an electric light plant in this place. The old
plant is not able to meet the demands made upon it at the present time,
and the new company contemplates an expenditure of $15,000 for improvements and new equipment. The officers are: J. H. Ray, president; A. J.

been

Mclntyre, treasurer, and

C

J.

Thompson,

per month

5

BATON ROUGE. LA.—J.

cents per kw-hour.

ELKHART, IND.—The

Board of Public Works has rejected the bids
of the Elkhart Electric Company and of Qark & Trainer, of Chicago,
because the purchase clause was not satisfactory. The people insisted that
the city shall some time own its own plant, the city having twice voted
Ford, of St. Louis, Mo., is making
plans and estimates for the municipal electric lighting plant at a probable

committee appointed by the City Council

investigate the condition of the municipal light plant reports that the
engines, machinery and equipment are worn out; that the capacity of the

is inadequate.
The city wishes to erect a new $40,000 plant but
cannot secure the money by the sale of bonds because having already
reached the debt limit the City Council proposes to ask for bids upon
the part of manufacturers of electric light machinery to install a plant,
the city making an advance payment and permitting the plant to work

plant

indebtedness.

Chicago Telephone Company has set aside
$100,000 for the improvement and extension of its service in this county.

struction of the line will

The road

Company,

of

Chicago,

111.,

of

in the properties.

PERU, IND. — The

Fort Wayne & Wabash \'alley Traction Company
has submitted a proposition to the City Council to furnish electricity to
the city for three cents per kilowatt-hour. The Council is now considering the proposition to spend about $15,000 in repairs to the city electric
light plant.

&

Trust Company has
been appointed receiver for the Seymour Gas and Electric Light Company and has been directed to control and operate it.
The plant was
under orders to be sold at sheriff's sale on an appraisement of $30,000 to
satisfy a judgment, but the holders of the bonds opposed the sale.
The
plant was purchased five years ago by the Western Gas & Improvement

Jackson County Loan

Company, of Chicago, 111., for $55,000.
The new
$20,000 in improvements and bonded it for $110,000.

SULLIVAN, IND. — The Town
failed

to

owners

expended

Board has passed a resolution revoking

the franchise of the SulHvan Heat,

company has

Power

fulfill

its

&

Light Company, claiming

contract with

the city.

The
The

years dating from Jan. i, 1902.
board will meet soon to arrange the preliminar>' steps for advertising for
the bids for lighting the city.
a

franchise for ten

COUNCIL BLUFFS,
the

lA.

— Israel

Lovett

& Company

have purchased

of the Wolfe Lovett Electric Company in this city and
continue the business at the same location.

interests

will

MT. AYR,

lA.

—The

citizens have voted in favor of a municipal lighting

plant.

CHAPMAN, KAN.— The

Dickinson County Light & Power Company
an electric lighting system in this place which will be in
operation in about 60 days. The power house is now being built one
mile north of the city. The plant will cost about $5,000.
is

installing

—

ELIZABETHTOWN, KY. Surveys have been completed for the proposed electric railway for the Kentucky Central Railroad Traction Company from West Point to this city, a distance of 22 miles.
LOUISVILLE, KY.-E.

H. Abadic Company, of St. Louis, Mo., has
secured the contract to place underground all the wires of the Louisville
Lighting Company in the district bounded by Broadway, Main, Floyd
tnd Eighth streets. This company also has the contracts for conduit
work for the Bell, Cumberland & Home Telephone companies, the Kentucky Lighting Con^pany and the Western Union and Postal Telegraph
companies.

SOMERSET, KV.— Local

as soon as the weather will permit.

Consolidated Gas, Electric Light & Power
closed an agreement with the McCall Ferry Power Com-

now having

is

wick

its

&

Brunswick

a preliminary survey for

Middletown Railroad Company
an electric railway from Bruns-

Middletown.

to

officials of the

Chambersburg, Greencastle

&

Waynesboro Railway Company are contemplating extending its electric
line from Pen-Mar to the Blue Mountain House.
Negoiiations are also
under way for the extension of the electric lighting system so as to light
"the path" leading from the Blue Mountain House to Pen-Mar.

LAUREL, MD. — The
resolution to ask the

Laurel Improvement Association has adopted a
Mayor and the Council to bond the town for the

sum, not exceeding $50,000, for an electric light plant and a sewerage
system. The improvements contemplated to the electric light plant will

MD.—

SPRIXGFIELD,
The managers of the Springfield Hospital for
the Insane have decided to advertise for bids for constructing the proposed electric railway from SkyesvilJe to the institution. The proposed
is to be two miles long and the estimated cost is about
Clement Clark is superintendent of the institution.

J.

KOSTON, MASS. —A
Company

with

the

$100,000.

Dr.

contract has been placed by the Stone & WebAllis-Chalmers Company for two large direct-

Each machine will have a capahorse-power and will be used on the new extension of the
Boston Elevated Railway Company.

current engine type, electric generators.

MICHIGAN CITY, IND.—The Michigan City Gas Company and the
Michigan City Electric Light & Power Company have been consolidated
under the name of the Michigan Light & Gas Company. C. H. Geist,
of Chicago, is president of the new company. The new company will be
Extensive improvements will
incorporated with $300,000 capital stock.

company has

commence

:8 miles long.

hydraulic plant on the SusqueConsolidated will control all the
electric energy transmitted to the territory covered by a radius of 25
miles from the Mount Vernon Place, Baltimore, for lighting and power
purposes.

ster

the

be

pany for furnishing electricity from
hanna River when completed. The

by the Western Gas & Improvement
which W. C. Brown is president.

that

contract for the construction of the

BALTIMORE, MD.—The

read

SEYMOUR, IND.—The

will

Company has

MADISON, IND.— The Madison Safe Deposit & Trust Company has
been appointed receiver for the Madison Electric Light Company upon
petition of a judgment creditor, who alleged that the funds had been
This plant is owned
diverted from rightful channels and insolvency.

made

make arrangements

cost about $13,500.

HAMMOND, IND.— The

be

Boston, Mass., representing
for rebuilding

Hallett, of

York Beach and Kennebunk for the Atlantic
Shore Line Railway Company has been placed and work on the con-

HAGERSTOWN, MD.—The

to

own

H.

in the city to

railway between

electric

cost of $160,000.

its

now

is

BRUNSWICK, MD.— The

FORT WAYNE. IND.— Owen

out

Webster,

the electric lighting plant.

for municipal ownership.

GREENFIELD, IND. — The

&

Stone

KENNEBUNKPORT, ME.— The

Municipal Electric Light & Power
increased the rate from $60 to $66 per arc lamp per year.
to establish a sinking fund to provide for impairments and
displacements. The trustees propose the following schedule for commercial use:
For the first 50 kw 12^ cents per kw-hour; for 100 kw,
10 cents per kw-hour; for 200 kw, 7 cents per kw-hour, and for all in

CRAWFORDSVILLE, IND.—The

kw

WILLIAMSBURG, KY.—The Williamsburg Home Telephone Company has filed amended articles of incorporation increasing its capital
stock from $5,000 to $10,000.

secretary.

Company has
The object is

excess of 350

655

contemplating the extension of
an electric railway from this city to Burnside. It is said the owners of
the Somerset Light, Water & Traction Company are behind the project.
capitalists are

city of 10,000

—

DANVERS, MASS. At the town meeting held March 18, a committee
was chosen to investigate the municipal electric lighting plant and report
in print whether the plant is a paying or losing proposition.
DRACUT, MASS. —The

Light Company has comsystem to replace the
gasolene lamps now in use in the town. The company has a contract
with the town to furnish 100 lamps of 30 candle-power at $23.25 per lamp
per year with an all-night service for a period of five years.

menced work on

Lowell

installing the

Electric

electric

lighting

HOLDEN, MASS.—William D. Cheney and Stillman F. Morris have
been appointed by the Council as a committee to investigate the question of establishing a municipal lighting plant.

—

LOWELL, MASS. The Lowell Electric Light Corporation has taken
out a permit for the erection of the new power plant in Perry Street.
The estimated cost of the structure is $100,000. It is said that contracts
have already been made by the corporation for the expenditure of $400,000,
which includes cost of building and machinery. The new building will
be 75 feet wide by loS feet long.
PITTSFIELD, MASS.— The
Electric

Pittsfield

The
will

Company

city has entered into a contract with the

for

street lighting for a

contract will go into effect -\pril 1,
be replaced by an all-nignt service.

term of one year.

when the moonlight schedule
Under the new contract the

pay $79 per year for each of the 124 arc lamps, and $17.25 each
incandescent lamps. The contract price for one year is
making an increase of $3,250 over last year.

city will

for

the

$20,750,

680

PLAINVILLE, MASS.—At

a town meeting held recently the Selectinstructed to investigate the cost of installing 50 electric street
lamps in the town.

men were

ROCKLAND, MASS.—The
lighting system along

citizens

Market Street

have voted to extend the

to the

Hanover

electric

line.

SPRINGFIELD, MASS.— The United Electric Lighting Company liai
ordered a 3soo-kw steam turbo-generator set for its power house. The
order was placed with the Westinghouse Company, of Pittsburg, Pa., and
is to be delivered next October,

WESTFIELD. MASS.— The

citizens

have voted to appropriate $1,200

to install either a gas or electric lighting system in the

town house.

CHARLOTTE. MICH.—The Common

Council has granted a franchise
to George Mindeman and others, the promoters of the Albion-Charlotte
interurb.in line. The road, according to the terms of the franchise, must
be under construction within three months and completed within a x-tiar.
The right of way, with the exception of one or two parcels, has been

ecured.

CLARE. MICH.— The

Consolidated

Milling.

pany has taken over the Callam & Cornwell
at the head of the new company.

Lighting & Power ComA. J. Doherty ia

plant.

—
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DAVISOX, MICH.— The proposition to bond the village for $10,000 to
build an electric lighting plant was defeated by a vote of 125 to 64, a twothirds vote being required. The same proposition carried at a special
election held Dec. 18 last, but it was afterward found that the election
was

illegal,

GRAND

so

it

electricity

operating the municipal electric lighting

for

system until the company procures a franchise from the

is

consider-

citizens liave voted in favor of establish-

ing a plant for street lighting.

MIXXEAPOLIS, MIXX.— Charles

Webster,

of

Minneapolis and Wau-

has decided to petition Council for a franchise to furnish electricity, for lighting and power purposes in Minneapolis.
la.,

GUNXISOX, MISS.—There
for

an

is

reported to be a

foot here

ROCKFORD, MO. —The

Ebenezer Telephone Company has increased

stock from $500 to $1,500.

BUTTE, MOXT.— F. Augustus
for an electric

lighting

the present lighting rate

Heinze

more than 25 per

the

petitioned

has

Coun-

the Council he will cut

franchise, stating to

NEB.—The Omaha

OMAH.'\,

Town Board on March 19
& Ontario Power Company,

N.

Y.

13.

granted

a

of Buffalo.

have voted in favor of issuing
a municipal electric lighting plant.

citizens

—The

citizens

considering the

are

proposi-

electricity or gas.

by

—

Y. At the coming municipal election the citizens of
vote on the proposition of installing a system of
Investigation has been made by
acetylene gas lighting or electricity.
the Board of Trustees, and it is stated that the cost of installing
acetylene gas would be about $7,000, while the wiring, poles and lamps
sufl&cient to light the place by electricity would be about $9,000, after
which electricity would be purchased from the Locke Manufacturing
Company's plant or the Rochester & Eastern Railroad Company. Neither
company has made the village any definite price regarding the cost of
electric energy, beyond an offer to furnish the same if desired.

\'ICTOR,

X.

village

will

C—

COLUMBIA,

The Pacolet Manufacturing Company at Pacolet
N.
contemplating the construction of a power house 60 by ;8 ft., with a
boiler house 53 by 74 ft.
is

electric light plant.

its capital

cil

movement on

Y.— The

N.

for the building of

tion of lighting the village

this

city.

S.^UK RAPIDS, MINN.— It is reported that Jacob Heim
ing the installation of an electric light plant in this place.

LACRECENT, MIXX.—The

bonds

SILVER CREEK,

Council Committee has decided not

a contract with the Grand Rapids-Muskegon Power Com-

pany to supply

coma,

SHERBURNE,

had to be held again.

RAPIDS, MICH.—The

to enter into

—

SENEC.\ F.\LLS, N. Y. The
franchise to the Niagara, Lockport
$15,000

XLIX, No.

Vol.

—

FAYETTEVILLE, N. C. Plans are being made for the construction
of a power plant for the Fayetteville Railway & Power Company by the
James D. Lalor Engineering Company, jNlunsy Building, Washington, D.

cent.

Electric Light

C.

T.\RBORO.

& Power Company

is

hav-

ing plans made for a substation in the northwest part of the city to
supply Benson and Dundee.

X. C.

—The

Carolina Telephone

& Telegraph Company has

notice of increase of capital stock by the issuing of 1000 shares at
$100 per share. W. H. Powell is president.
filed

W.^SHINGTON,

—The

pal electric lighting plant for the town.

Board of Aldermen has granted a
Investment Company to construct and
operate an electric railway through the principal streets of the city.

ASHUELOT, N. H. At a recent town meeting the citizens voted to
appropriate $1,000 for lighting the streets by electricity.

increased

STANTON, NEB. — Definite

PITTSFIELD,

H.

N.

—The

lighting the streets of the

steps are being taken to secure a munici-

citizens

town by

of this

electricity.

town 'are contemplating
At a town meeting held

Potter stated that he was corresponding with a firm
willing to erect a plant at a cost of S35.000 in the town with
100 25-cp street lamps, provided 1500 lamps can be placed in the residences and places of business here.
lecently Selectman

who were

—

WINCHESTER, N. H. The citizens at a town meeting held recently
voted to appropriate $1,000 for lighting the streets of the village by electricity.

—

—

ALBION, N. Y. The A. L. Swett Electric Light & Power Company,
of Medina has been granted a franchise to furnish electricity for lighting
and power purposes in this villajje. The company agrees to furnish arc
lamps at $70 per lamp per year for all-night service, and to furnish
lamps free of charge for the village buildings, the Swan Library and the
school buildings.
The village also requires the company to place its wires
underground.

BALLSTOX LAKE,

Spier Falls Power Company has apfor a 25-year franchise to supply
electricity for light and power purposes in Ihe villages of Ballston Lake
plied to the

and Burnt

of Ballston

Hills.

B. K. Barringer, proprietor of the electric lighting
N. Y.
refused to continue furnishing electricity for lighting the
There arc fifty•trcets at the present price of $1 per lamp per month.
•ix lamps on the streets and Mr. Barringer demands 50 cents additional
The Village Board has been authorized to
per month for each lamp.

has

Mr. Barringer to light the streets at $1.50 a
the Genesee County Electric Light Power & Gas
of Balavia is ready to furnish electricity in the village.

contract

month

with

until

BUFFALO,

charge (or

nuximum power

called for per

of $1 per kilowatt, or 75
proposition also states that it may

The
cents for electrical horse-powcr.
The
lequire a minimum charge for electricity for lighting and for steam.
franchise asked for is perpetual and no percentages of gross receipts are
provided for.
The company contemplates an expenditure of $2,500,000
in construction work.

FREEI'ORT, L. L. N. Y.— The citiiens have voted in favor of appropriating Ij.ooo for extension* to the municipal light plant and to furnish an all night service oa the street lighting system.
O.N'TARK). N. Y.— The Sodut Gas & Electric Light
been granted a 3o.year franchise in this town. C. R. Mills
I'OIJGIIK^:Kl•SIE.

Morgan has

N.

Y.

—Announcement

has been

Company
it

made

has

secretary.
that

J.

P.

purchasetl of the eitate of the late Russell Sngr fur $400,000

Poughkeepsic At I-Ustern KatlronrI, running betwrrn this city and
Boston (.'orncrs, where it connects with the Harlem division of the New
York Central. It U understood that Ihe I'oughkeeptle & Eastern road will
b« electririd.
the

Lighting

Company has

in-

will soon be let for the extension of
Michigan Railway from Lima to Bellefontaine,
now operated by steam and is owned by the same interests

Columbus

The road

is

& Lak^

which control the Indiana, Columbus

&

Eastern Traction Company.

DAYTON, OHIO.—The

stockholders of the Home Telephone, of Dayton, Ohio, are contemplating increasing its capital stock from $1,200,000
$2,000,000.

to

EAST CLEVELAND, OHIO.— The

Council of ILast Cleveland has refused to grant a franchise to the Cleveland Electric Illuminating Conip.Tny to lay a conduit through the village. The Council wanted the company to agree to remove all the overhead wires within a definite period,
which the company refused to do.

FINDLAY, OHIO.— The County Commissioners
Forest & Marion Electric Light Company the

lay

have given the Findway through

right of

the southwestern part of this county for an electric railway which,

when

connect Findlay and Marion.

LAKEWOOD, OHIO. —The
Illuminating

Company

Village Council h.is granted the Cleveland
The local munici-

franchise to light the village.

a

plant was sold some time ago to this company on condition that it
granted a franchise for lighting the town. The price to be paid for

pal
t>c

the plant

is

$76,000.

A. Allen, of New York, N. V., has nmde appliCouncil for a franchise to construct and operate an

LATONIA, OHIO.—J.
cation to the City

month

&

$500,000.

to

COLUMBUS, OHIO.— Contracts

lamp per

—

Company has

Telephone

to $100,000.

Central Heating

from $1,000

capital stock

its

Home

Bellevue

from $10,000

capital stock

COLUMBUS, OHIO.— At the annual meeting to the held April S at
Camden, N. J., the stockholders of the Columbus Public Service Company will consider a proposition to increase the capital stock of the
company by $250,000. The company wishes to extend both the light and
power lines and the hot water heating mains.

Company,

The Economic Power & Construction Company
Y.
•ubmitted a proposition to the Aldermen's committee to furnish electricity
and steam for heating purposes to the citizens of Buffalo. The prices (all
maximum) are as follows: Steam for beating purposes 60 cenU per
1000 pfiunfin; electricity for lighting puriwHcs y'/j cents, net, per kwhour; electricity for power purposes. 3 ccnt^ per kw-liour, and a service
N.

its

built, will

—

BERGEN,

C.

CANTO.X, OHIO.— The
creased

Y.— The

N.

Town Board

N.

Washington

the

to

BELLEVUE, OHIO. —The

the

TRENTON, N. J. Surveys have been completed for the extension of
the New Jersey & Pennsylvania Traction Company's lines from Princeton
to Somerville, a distance of 18 miles.

plant,

franchise

through

electric railway

this city.

OHIO.— The

<JLD FORT,

the plant and system of the

TOLEDO, OHIO.— The
Light

Company

VVESTEUVILLIi;,

has

granted

the

Monroe

Toledo

Railways

Street from

&

Summit

high tension wires.

its

OHIO.— C.

sealed bids until

April

which arc

used

to be

city

Fort Mutual Company has purchased
Telephone Company, of Goldsburg.

a permit to lay conduits in

Tenth Street for

to

Old

Home

15
in

P. Spraguc. village clerk, will receive
bonds aRgrcgatinK $,).ouo. the proceeds of
enlarging and improving the miinicii>.Tl electric
for

light plant of the village.

XENIA. OHIO.— Evelyn Bard, of Chicago, III., a bondholder of the
& Electric Light Company, o( Xenia, a corpmation capitalized at $175,000 and controlled by the Western Gas & Electric Light
People's Gas

Investment Company,

n

South

Dakota corporation

wit'h

ofticcs

in

Chi-

cago, has asked lor a receiver for the company in the Unilrcl States CirIt is charged that the company lias been niisinan.'iged and
cuit Court.
that Ihrotigli failure to pay taxes there is (Linger of the plant being sold
lor

taxM and

of losing franchise rights.

OHIO.— Judge Thompson

of Ihe Federal Court hat oppointed the Union Savings & Trust Company of Cincinnati as receiver
for the People's Gn« & Electric Light ('oinpany and has issued a r*.
straining onlcr to prevent nny Infrlcrcncc with the receiver's man-

XKNIA,

agemettt.

March
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CORDELL, OKLA. The citizens have voted in favor
$20,000 in bonds for the establishment of a lighting system.

of

issuing

ECHO, ORE. — The

considering the question of constructing an electric lighting plant for furnishing electricity for lighting the
streets, business buildings and residences of the city.

Council

MEJ>FORD, ORE. — The

is

Jacksonville and Central Point with the Medford coal mines.

CHESTER,

Hewitt, Jr., of Tacoma, and Seymour H.
Coos Bay, have closed a deal with the Idaho-Oregon Light &
Power Company for the sale of the water works and electric light plant at
The consideration was $90,000.
•Ontario, Oregon, and Meridian, Idaho.
The purchasers, who were representwl by Mainland Brothers, of Oshkosh. Wis., are the capitalists behind the Ox Bow Bend power plant on
the Snake River, about 50 miles below Huntington. The new owners also
contemplate the construction of an electric railway along the Snake River
in eastern Oregon and southwestern Idaho.

PORTLAND, ORE.— F.

Finkle. consulting engineer of the

C.

Mount

Hood Railway & Power Company, from Los

Angeles, Cai., is now in the
city to prepare plans and specifications for the two power plants • proBids will soon be asked for on the
jected on the upper Sandy River.
The first plant will cost $1,000,000
electrical equipment for the plants.
and will have a capacity of 25,000 hp with the initial installment. The
plants and the distributing systems will cost between $4,000,000 and,
^5,000,000. while the railroad to the, summit of the Cascades will entail
an expenditure of $1,500,000. E. P. Clark, president of the Los Angeles &
Pacific Railway Company, is at the head of the company.

BERLIN, PA. — The Borough

Council has granted a franchise to the
Pennsylvania & Maryland Street Railway Company, which proposes to
build an electric railway through the town to Somerset.

CHESTER, PA.—The

Philadelphia & Garrettford Street Railway
pany has decided to continue its line to Collindale.

Com-

Lancaster Electric Light, Heat & Power
has recently purchased a 650-kw AUis-Chalmers water wheel

type alternator for

its

LEWTSTON, PA.—The
pany

Lewiston Electric Light, Heat

& Power Com-

considering the installation of a 600-kw, 2-phase, 6o-cycle, 2300volt, direct connected unit, a corapotind condensing Corliss engine, horixontal tandem type.
E. F. McCabe is manager.
is

McKEESPORT, PA.—The
-extend
S. AI.

Highland Grove Traction Company will
from North McKeesport to E^t Pittsburg this summer.

its lines

Bowman

is

Light

Electric

&

tas recently installed a series alternating-current street lighting system
J. A. Miner is manager.

RED LION, PA.—A

franchise has been granted to the

Company

Airville Traction

to

operate an

electric

Red River &

railway in this place.

&

Manufacturing Company is
making plans for the electrical construction and equipment of the road.
Electricity for operating the road will be obtained from the McCall Ferry
plant. Hugh Ross is president of the company.

Westinghouse Electric

It is said that the

Rockwood Electric Light Company is connew loo-kw unit in its plant. Charles J.

of a

Henry Daherty, of the American Gas &
Electric Company, has ofhcially announced the purchase of the holdings
of the Surburban Electric Light Company, of Scranton.

SCRANTON,

—The

Scranton Railway Company has purchased an
Soo-hp engine which will soon be placed in its power house. The company is planning to double track its south side lines.

PA.

—

SUNBURY, PA. The Edison Electric Illuminating Company is contemplating making extensive additions to its plant this year, but plans
have not yet been decided upon. C. J. Callahan is president and
manager.
^

WATSONTOWN,

PA.— The citizens are contemplating increasing the
iacandcsccnt lighting system of the borough electric lighting plant. F. G.
Caldwell is manager.

WAYNESBORO. PA.— The

Waynesboro

Light

Electric

& Power

Company

has contracted for a 300-kw, three-phase generator and switchboard changes to adapt same to three-phase operation. John M. Wolff is
vice-president and manager.

YORK, PA.— The
extending

Young

is

Edison Electric Lighting Company is considering
lines to several towns in the vicinity of York.
David

its

ocwupy

The company
another one

power
.

will

PANAMA.— Bids
for

new

at

sub-statton,

once

be added.

plant in the

Commission

Merchants' Electric Light, Heat

its

will

tompany

is

coal operators of the Middles-

—

mence on the construction of the line.
president of the company.

H. H. Mayberry,

of Franklin,

is

TENN.—

PARIS.
The Council has granted a franchise to the Paris
Electric Street Car Company over the principal streets of the town. The
officers of the company are: John C. Sweeney, president; Y. Q. Caldwell,
secretary and treasurer.

BURNET, TEX.—An

electric light plant will be installed in this

town

in the near future.

CLEBURNE, TEX.— Cleburne
the capacity
is

of- its

Gas & Electric Company will increase
plant to 500 kilowatts in the early spring. J. D. Oliger

manager.

DALHART, TEX.—The

&

Dalhart Ice
Electric Company will reconstruct its lines at a cost of about $1,000, for which the material has been

W. H. Wolff

ordered.

is

manager.

EPHRAIM, TEX.—The

municipal electric light plant
day power service about April i. J. W. Tye is manager.

will

establish a

HILLSBORO, TEX.—The
ning to

install

summer.

Hillsboro Gas & Electric Company is plana 75-kw alternator and four transformers in its plant during
E. D. Kelly is manager,

HOUSTON, TEX.—The

Houston Lighting & Power Company is
contemplating extensive improvements and additions to its plant, including the placing of its wires underground and the installation of an additional 1500-kw turbo-generator set, with boilers, condenser, etc.
The
cost of the machinery alone is estimated at about $150,000. W illiam H.
Chapman is manager.

ITASCA, TEX.— A
owned by A.

S.

150-hp boiler will be installed in the electric light
HocUaday this spring.

MARSHALL, TEX.—The
Company
is

now

is

installing

Arkansas & Texas Consolidated Ice & Coal
a three-phase power system. E. L. ^\ells, Jr.,

manager.

PALESTINE, TEX.— The
two

install

generator

3oo-k^v,

sets,

and

Palestine Electric Light

6o-cycle,

Company

will

soon

Westinghouse Parsons turboother machinery. William Broyles is

2200-volt

will discard all

manager.

SAN SABA. TEX.— The

San Saba Light, Ice & Bottling Works Commeters and will in the near future extend its
lines and add new transformers, etc. A lo-ton ice machine with boilers
is also being installed in the company's plant.
Frank B. Hall is manager.
is

now

installing

City Council

is

contemplating the purchase of

making improvements

the electric light plant at a cost of $50,000 and
during the first year to cost an additional $10,000.

SHERMAN, TEX. —The

Texas Traction Company, which is now conSherman and Dallas, has filed a chattel
mortgage and deed of trust in the office of the county clerk covering its
prospective line between the two cities named to the Old Colony Trust
structing interurban lines between

Company,
made

also

for issuing $1,000,000 additional

tions of the
fine

and

Boston, Mass., for the amount of

of

$2,000,000.

bonds

for

Provision

payment

is

of obliga-

Texas Trust Company as they arise and construction
purpose of building additional lines.

of the

for the

TEMPLE, TEX.—The Temple Electric Light Company is contemplating installing an engine of 100 horse-powtr and a 90-kw, 250-volt direct
current General Electric dynamo in its plant. F. E. Merrill is manager.
TERRELL, TEX. —The

Terrell

Electric

Light

Company has under
W. C. Drake

consideration the installation of an engine of Corliss type.
is managt-r.

MON TPELIER,
watts capacity

is

VT. — A Westinghouse turbo-gcncrator

being installed

In the

set of 2000 kilo-

Pioneer plant of the Consolidated

Lighting Company.

NEWPORT, VT.—The

Didnagcr.

YORK, PA.—The
will soon

Railway

NASHVILLE, TENN. Financial arrangements have been made for
the construction and equipment of the Nashville & Columbia Interurban
Railway, representing an investment of $1,500,000. Work will soon com-

SEGUIN, TEX. — The

SCRANTON, PA.—President

Chattanooga

MIDDLESBORO, TENN.—Prominent

pany

ROCKWOOD, PA.—The
templating the installation
Henninger is manager.

Southern Power Company has offered to furnish
provided the city will contract for looo

boro district are considering the construction of an electric railway from
Middlesboro to Hartranft, a distance of nine miles. Estimates are now
being secured for the cost of the work.

Power Company

for 50 lamps.

—The

CHATTANOOGA, TENN.— The

plant

Naza^th

S. C.

considering the construction of a new electric road up Lookout Mountain,
for which surveys have already been made.

treasurer.

NAZARETH, PA.— The

general

C—

the

plant.

is

LAURENS, S.
The City Council has granted a franchise to N. B.
Dial to construct and operate a street railway in this city. The franchise
is for a term of 50 years.

LANCASTER, PA.— The
Company

C,

Ross, Washington, D.

horse-power.

ONTARIO, ORE.— Henry

Bell, of

W.

officer.

electricity to the city of Chester

Commercial Club has under consideration the

-construction of an electric railway system connecting Mediord, Ashland,

D.

valves, anvils, etc.

fittings,

purchasing

ASTORIA, ORE.— E. B. McFarland and S. D. Adair have applied to
the City Council for a 30-year franchise for an electric railway starting in
this city, thence across Young's Bay to Warrcnton and to Seaside.

657

where

it

& Power Company

will also

have

its

offices.

generator and in the fall
Another large boiler will be added to the

install

a

25o-kw

will

PROCTOR, VT.— The Vermont
stalling

a

3000-kw,

33,000-volt

Marble Company

hydroelectric

plant.

is

contemplating

in-

W. Edson

is

A.

manager.

fall.

power

Newport Electric Light Company will build a
penstock from the pulp mill to the present plant and will install
new wheels. Charles A. Prouty is manager.
I3oo-ft

be received until April 2 by the Isthmian Canal
pneumatic tools, iron, fteel, iron pipe and

plant,

BEDFORD

—

CITY, \'A. The citizens arc contemplating doubling the
capacity of the municipal electric lighting plant. C. E. Harris is manager.
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MANXHESTER. VA.— Plans
Richmond,
posed plant

estimated at about

is

NORFOLK, VA.—The
new power
mouth and Berkley. E.
structing a

The

to furnish

station

Hathaway

ONAXCOCK, VA.—The

is

VORKTOX, CAN. — The

Trafford. of

cost of the pro-

sj^tem and extend

&

Light Company
Norfolk,

to

electricity

con-

is

Ports-

manager.

and OIney are considerrailway from Onancock to

citizens of this place

ing a proposition to construct an electric
Olney and from OIney to Wachopreague. B. T. Gunter, Howard K.
Powell and James N. Fletcher, Jr., were appointed to secure the charter.

ABERDEEN, WASH.—The

Grays Harbor Light & Power Company
contemplating the construction of a power plant, the main building
of which is to be looxioo ft. The total cost of the plant is estimated at
is

$250,000.

BELLINGHAM, WASH.— Plans are being prepared by the South Bellicgham Industrial Club for an mterurban railway providing for a route
by the way of Tenth street to South Elk street, where connection could
be made with the Whatcom County Railway & Light Company's system.
Plans will be submitted to Stone & Webster, who will build the interurban
line this year.

resorts.

FREDERICTON. N. B.—Application has been made to the New
Brunswick Legislature for an act to amalgamate the New Brunswick
Telephone Company and the Central Telephone Company, and also an
increase of capital stock from $1,600,000 to $.;, 000,000.
The bill is opposed
by the union of municipalities.

FORT ERIE, ONT. — Tenders

CITY,

WASH.— The

Company and

Seattle Electric

the
Seattle, Renton & Southern Railway have applied to the City Council
for additional franchises in this city.

town

Nicol. of Yakima, and George Hesse, of
Idaho, have applied to the City Council for a franchise for an
electric street railway franchise in this city.
.

ENTAIT, WASH. — George H. Gray & Son

are contemplating enlarging

Charles E. Gray

their electric lighting plant.

LEAVENWORTH, WASH.—The Town

is

manager.

Council will receive bids until
Guy A. Hamilton is

clerk.

extending

one mile.

circuit

Monroe Water & Light Company contem-

lighting

its

S.

H. Buck

OLVMPIA, WASH.—The

one and one-half miles and the
manager.

circuit
is

Olympia Light

consideration the construction of a

large

& Power Company
L.

reservoir.

B.

has under
Faulkner is

manager.

PORT TOWNSEND, WASH.—The
sidering increasing the capacity of

Citizens' Electric

plant next

its

Company

summer.

J.

con-

is

M. Kincaid

manager.

is

PORT ANGELES, WASH.— The
amount

city is

about to issue bonds to the

and water

of $80,000 for the construction of a hydro-electric plant

works system. The electric plant is
watts. John Hallahan is manager.

TACOMA, WASH.— Davis

to

Brothers

have a capacity of about 300
Electric

Company,
new

Wash., has been dissolved, the firm being absorbed by a

of

has

kilo-

Tacoma,

corporation,

been incorporated with a paid-up capital of
Marcus C. Davies is president of the corporation.

which

just

$150,000.

TORONTO, OXT. — The
city expropriating the

Vancouver Electric Light & Power
contemplating the installation of a 400-kw General Electric
alternator in its plant. J. R. Harvey is manager.
is

ELKINS, W. VA, — The

Valley Improvement Company is planning to
60-kw generator with a Warren dynamo of 200 kilowatts capacity, also adding a iso-hp boiler, and will later add a 3oo-kw generator and
engine. N. I. Hall is manager.
replace

its

RIPON, WIS. — The Ripon Telephone Company
ment

to

%4.wo to

articles

its

of

incorporation

increasing

has

its

filed

capital

an amendfrom

stock

(iz.ooo.

STUR(;E0N BAY, WIS.—The Board of Public Works has rccomnicndcd the purchase of the C. C. Davis property at the fool of Davis
Street to be used for the city electric light plant and water works plant.

WALWORTH, WIS.— Ihc
has increased

WEST
working

its capital

Walworth Telephone Exchange Company

stock from $4*300 to $7,200,

ALLIS, WIS. —A number

electric light plant.

Address

BD.MONTON, CAN.— The
to look

$334,000.

—

New
THE

at

uncc.

(or

railway, reports that

it

will

THE BUFFALO AUTO TRUCK & MOTOR COMPANY,

of

of Buffalo,

The

di-

THE CONNECTICUT ELECTRIC EQUIPMENT COMPANY,

of

N.

Y., has

been incorporated with a capital stock of

rectors are J. P. Fell, J. L. Erb, C.

W.

$150,000.

Fell, of Buffalo.

Meriden, Conn., has been incorporated with a capital stock of $10,000 for
the purpose of manufacturing and selling electrical machinery for telephone, telegraph and other purposes. The incorporators are E. B. Wilcox, A. B. Wilcox and L. T. Fuller, of Meriden, Conn.

THE CUTLER-HAMMER MANUFACTURING COMPANY,

of

New

York, X. Y., has been incorporated with a capital stock of $50,000 for the
purpose of manufacturing electrical appliances. The directors are F. R.
Bacon, F. L. Pierce, Milwaukee, Wis.; A. P. Munning, of New York,
X. Y.

THE NORUICH ELECTRIC CO.MPANY,

of

Norwich, Conn., has

a certificate of incorporation with the State Secretary.

filed

stock

and Charles

is $5,000

J.

The

capital

Twist, James M.

Fillmore and Carroll L.
concern will do a general elec~

Adams

arc the incorporators. The new
business and deal in electrical supplies.

THE REEVES ENGINE & MACHINE COMPANY,

of Trenton,
has been incorporated with a capital stock of $53,000. The incorporators arc Andrew C. Reeves, Robert A. Meslcr and A. K. Luckle.

N,

J.,

THE JAMES

F.

SHAW & COMPANY

ton, Mass., with a capital stock of $500,000.

has been incorporated at BosThe purpose of the company

is to construct street railways.
The officers arc: James F. Shaw, president; George A. Buiman, secretary and treasurer.

THE HENRY

D.
TAYLOR COMPANY, of Worcester, Mass.
has been incorporated with a c^ipital stock .of $4,500 by
Henry D. Taylor, Carl H. Page and George A. Gaskell.

{electricians),

THE TWIN-CITY ELECTIUC & CONSTRUCTION COMPANY, of
Winston, N. C, has been incorporated with $25,000 authorized capital
by E. G. Couch, S. L. Blackburn and A. H. Galloway to do electrical
construction and handle supplies.
Inc., of New Bedford. Mass. (elecbeen incorporated with n capital stock of $15,000 by James
Wilkinson. Letter C. Billings and H. T. Brown.

tricians), has

^eW
I'RICSNO, CAI..
K. llunlinglnn, ol

ha*

Address Duncan

Cookson, city sccrelary-trcasurcr.

writes thit bids will probably be called (or in May for water works
an electric light plant, to cost about $80,000. Willis Chapman, 103
Street, Toronto, Ont., is engineer.

N. Y.,

directors arc

Ydtk, X. Y., has been incorporated with a capital stock of $100,000.
The company will do electrical equipment and construction work. The
directors are W. S. Conn, W. J. Buzzini.and R. P. Murphy, of New
York.

be

McEachcrn, Mayor.

NORTH BATTLEFORD, CAN.— S.

BulT.^lo,

The

THE BUZZINI EQUIPMENT & CONSTRUCTION COMPANY,

will

ratepayers have passed a bylaw to raise

extensions to the elcclnC lighting plant.

of

has been incorporated with a capital stock of $20,000.
Charles E. and \\"illiam A. Brock and Irvin Gelser.

THE WILKINSON COMPANY,

of this place arc

have been ordered and conatruction
Address City Engineer Kcely.'

WETASKIWIN, CAN.—The

Industrial Companies.

BROCK ELECTRICAL COMPAXV,

E.

C.

committee appointed by the Cily Council

Kails

plant.

contemplating an extenAddress the Mayor.

city is said to be

MONTREAL, QUE. The Dominion Government will install a telephone system along the St. Lawrence River at a cost of $18,000. Address
Hon. L. P. Brodeur, minister of railways and canals, Ottawa, Ont.

Council has decided to spend $23,000 on
It. Prince, Mayor.

into the cost of the electric street

amount to
commenced
$25,000

prominent men

to secure a municipal electric lighting plant for the city.

BATTLEFOKD. CAN.— The
an

of

is

Council has passed a resolution in favor of the

Toronto Electric Light Company's

WOODSTOCK, ONT. —The

trical

VANCOUVER, WASH.—The

Company

Matthews

New

.

April 23 for an electric light and water franchise.

MONROE, WASH.—The

the in-

5 for

B. F.

village.

—

ELLE55BURG, WASH.— A.

Boise.

be received until April

will

system for the

GUELPH, OXT. The Hydro-Electric Power Commission has submitted prices for electricity as follows: Five horse-power per day of 10
hours, $33 per annum; 10 horse-power, $31.50; 25 horse-power. $28.50; 50
horse-power, $22.50; 100 horse-power, $24; 200 horse-power, $22.50. The
price for a 24-hour day will be slightly higher. According to the schedule
arc lamps can be furnished at $45 each, against $65 previously charged.

—

power

electric lighting

clerk.

DAVENPORT, WASH. The Davenport Machine Company is contemplating the development of a water power, starting with 1000 horsepower. William Zinter is manager.

plates

an

stallation of

sion to the electric light plant.

COLUMBIA

purchase the telephone

to

it.

WINNIPEG, MAN. The Manitoba Radial Railroad Company has been
incorporated to build electric railways around Winnipeg to the summer

—

PULASKI, VA. It is proposed to sell at once $50,000 in bonds for the
purpose of constructing a hydro-electric power plant. Address John T.
Loving, Mayor.

town

town has voted

13.

—

$25,000.

Norfolk Railway

C.

W.

are being prepared by E.

for a municipal electric lighting plant.

XLIX, No.

Vol.

and
Bay

been

electricity

Ilic Sicir.i NcvaJa i:iccUu;
Lo» Angcio, nnd cirrying n

incorporaled
for

Incorporations.

lightinK

in

thin

niul

city.

irriii.ition

(

cmpjiny. Iiradcil by H.

cipital stock o( $1,000,000,

The compuny purposes
for

the

Rrcnter

to

portion

supply
of

San

Joaquin Valley. With .Mr. Iluntinglon arc aBSoci.ilcil William G. Kerckhofr, A. C. Balch, J. S. Kailwood and Fronk H. Short.

LINCOLN, CA

I.. —Article*
of incorporation have been filed for the
Northern Railway, with a capital stock of $11,200, by E. E.
Calvin, William F. Hcrrin, William Hood, N. T. Smith and J. L. Will-

Lincoln

cutt.

M.\RCH
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Electric Light & Power Comincorporation with a capital stock of $2,500.

HEYW'ORTH, ILL.— The Heyworth
pany has

The

articles

filed

of

incorporators are Charles

WHITE HALL. ILL.—The

Cramp and

J.

Prairie State Traction

Company

AFTON,

— Articles

of incorporation have been filed for the
The
with a capital stock of $1,000,000.
company proposes to build a power plant on the Grand River, southThomas M.
east of Afton.
Joseph Snyder, of Joplin, is president.
Reynolds, of Afton, secretary.
T.

I.

Power Company

HENDERSON.

KY.

—Articles

of incorporation have been filed for the

Henderson Traction Company with a capital stock of $150,000. The incorporators are: Walter Schmidt, Cincinnati, Ohio; James W.* Garrison
and Samuel McDonald, of Louisville; C. C. Tennis, of Pittsburg, Pa.,
and J. H. Lyne, of Henderson,

PORTLAND, ORE. —Articles

incorporation

of

have

been

LIABILITY OF CORPORATION FOR MONEY BORROWED BY
— A corporation, having become involved and being

has been

orgenized for the purpose of constructing an electric railway connecting
White Hall and Gerard and intervening towns. The incorporators are:
A. P. Grout, of Winchester; E. S. Greenteaf, of Jacksonville; H. C. Morrow, of White Hall, and others.

Cherokee

Legal.

others.

filed

with

the Secretary of State for the Pacific Light & Power Company with a
capital stock of $50,000 for the purpose of constructing and operating
electric power and water plants, etc., in Portland and throughout the
State.
The incorporators are C. P. Houston. Junction City, and D. A.

Houston, of Portland.

ITS PRESIDENT.

a very critical financial condition, its president Qndertook to borrow
money, representing that the money was to be applied to the use of the
corporation.
But the president, unfortunately, was even more involved
than the corporation, and instead of turning the money over to the
corporation he used it as his own.
An action was brought against the
corporation to recover the money loaned and the defense was that the
money was loaned not to the corporation but to its president. It was
held that, the president having borrowed the money in the name of the
corporation, as he had authority to do, the corporation was liable for
the amount borrowed, although it had never derived any benefit from the
loan.
N. H. Martin & Co. vs. Logan, Court of Appeals of Kentucky,
in

W.

99 S.

Rep. 648.

ACTION FOR INFRINGEMENT OF VACUUM TUBE PATENT.—
Claim one

of

the

Sayer

No.

patent,

594.036,

for

an

improvement

in

vacuum tubes, which covers, "as a means for varying the pressure in a
high- vacuum tube, a main circuit for operating the tube and a shuntfor varying the pressure,'* has been held invalid for the reason
represents a function merely.
function or result is not patentable; the patent can be obtained only upon the means or art by which
the result is effected.
claims
following,
But
which were made under the
circuit

that

A

it

SufTcys have been made and

same patent, were held to be valid.
Claim I.
"In combination with a high- vacuum tube, a shunt-circuit
arranged in proximity thereto, means connected with the above, and set
into operation by the current in the shunt-circuit to cause gas to enter
said tube, and means for varying the pressure in the shunt-circuit.
Claim 3.
"The combination with a high-vacuum tube of a shuntcircuit arranged in proximity thereto, and means connected with the
above, and set into operation by the current in the shunt-circuit to cause
gas to enter said tube."
Queen & Co. vs. R. Friedlander & Co., U. S.

the construction of the

Circuit Court N. D.

READING, PA.
Electric
ital,

charter has been granted to

Company

to supply
Incorporators:

$5,000.

rington,

—A

heat,

M.

the

Manufacturers'

and power by electricity; capComber, Philadelphia; F. W. Far-

light

C.

Brooklyn, N. Y., and others.

RIDGEWAY, PA.— The

Elk Street Railway Company has been char-

tered to construct a street railway from Johnsonburg to St. Mary's, a
The capital stock of the company is $500,000.
distance of 18 miles.

expected that work will begin on
it
is
road in the spring. W. S. Ravenscroft is prest

dent.

SMITH'S FERRY, PA.— The Woodlawn Electric Street Railway Comptnj has applied for a charter. The new road will extend from Pittsburg & Lake Erie Station at Beaver to New Sheffield.
The road will
be about six miles in length, and the general offices of the compaaj
will be located aN Altquippa.
The incorporators are D. G. Duggaa,
James A. Newell, J. E. Wilson and others.

STRASBURG, PA.— The Strasburg Light, Heat & Power Company
The company inhas been organized with a capital stock of $50,000.
tends to add to its present plant at Edison ville the water power at
Wheatland Mills and transmit electricity to Quarryville, New Providence
and Refton. L. J. Blair is secretary and treasurer.

STROUDSBURG, PA.— The East Stroudsburg Light, Heat & Power
Company will soon apply for a charter with a capital stock of $10,000.
The promoters are: L. H. Burnett, T. Y. Hoffman, J. A. Singer, J. W.
Booth. V. S. Loder, Abraham Albert, H. B. Drake. George W. Fabel.
L.

S.

Hoffman and

E.

L.

Kemp.

YORK, PA. — The York & Hanover

Street Railway Company has been
chartered with a capital stock of $120,000.
The charter provides for the
construction of an electric line to 19 miles long. W. F. Bay Stewart is

president of the company and the other directors arc: George H. Frazicr,
of Philadelphia; Grier Hersh. of York; David Young, of Newark, N. J.;

Thomas Ncwhall,

CHESTER,

of Philadelphia,

and George

S.

Schmidt, of York,

— The

Chester Traction Company has been organixed
with a capital of $50,000 for the purpose of building an electric railway.
C.

S.

—

RAPID CITY, S. D. The Dakota Power Company has been granted
a charter for the purpose of developing a hydro-electric plant on Rapid
Creek to furnish electricity for light and power.
L. A. Richards, of
Rapid City, is one of the incorporators.

BLUFF

CITY,

TENN.— The

Hblston Mining & Manufacturing Com& Power Company have made
application for charters.
The stockholders for the two companies are
practically the same, which are as follows: M. L. Fowler, J. G. Haun,
E. S. Eraser, E. P. Kinse! and J. H'. McCue.
The purpose of the company is said to be to develop a water power on the Holston River at
Blutf City, Sullivan County, and to generate electricity for lighting
and power purposes.

pany and the Houston Water.

Electric

111.

E.

D.,

149 Fed.

Rep. 771.

RIGHT OF ELECTRIC POWER COMPANY TO TAKE PROPERTY BY CONDEMNATION.—In order to entitle a private corporaeminent domain, the use which
must be such as will serve
the public in some appreciable way.
The service which the corporation
contemplates giving must be one which the public can demand as of
right and not such as may be bestowed by the corporation at its will and
pleasure.
It is not sufficient that the intended improvement will operate
as a benefit to the community by increasing property values or otherwise.
But the service must be such as every individual member of
the community similarly situated, shall have the right to demand and
leceive. whether the corporation would 'accede to the bidding or not.
Such a ser\'ice is that rendered by the Shasta Power, organized "to
generate, transmit and furnish electricity and electric current to the
public in general, and to all inhabitants and persons within the county
of Shasta and elsewhere, in the State of California, for the necessary
public use of light, power and heat."
And, under the statutes of the
State of California, the Shasta Power Company was held to have the
power to condemn land for the purpose of constructing ditches, through
which to convey water to its power house for the purpose of operating its
machinery.
Shasta Power Company vs. Walker, U. S. Circuit Court
tion to exercise the exceptional

forms the basis of

its

right of

application therefor

N. D. Cal., 149 Fed. Rep.

568.

COMPANY FOR INJURY TO BOY
RESULTING FROM CONTACT WITH LIVE WIRE.— In not every
LIABILITY OF LIGHTING

case where a small child is injured by coming in contact with a live wire
is the owner of the wire liable in damages.
One of the rules which
limits the liability of electric companies in such cases is that it is for the
natural and probable consequences of a negligent act only that the per-

son or corporation

accused can

be

held

responsible.

In a case which

came up in Nebraska it was shown that the defendant electric
company owned wires which were strung along the outside, of a

recently
light

viaduct at a distance of about thirty inches from the top of the fence
which ran along the edge of the viaduct.
The plaintiff, a boy twelve
years of age, was crossing the viaduct with a number of companions

when one of

WINNIPEG, MAN. -The Winnipeg & Northwestern Railroad Company has been incorporated with a capital of $2,000,000, with powers to
build an electric railway from Winnipeg to Edmonton and Lac du

the party remarked that a friend of his had received a shock
few days before from one of the wires which he pointed out.
The
plaintiff then proposed that he would climb upon the fence "and see if
he could gel a shock." All the other lads warned him against so doing,
but he persisted, telling them to stand .it one side, so that if. when he
should touch tiie wire, he should fall, he would not hurt them.
.After
making a second attempt he succeeded in touching the wire and received the injuries for which he sought to recover damages.
It did
not appear that the defendant's structure was unskillfully or negligently
made or that it dififered in any respect from such as were required by
the authorities of the city of Omaha wherein the accident occurred.
The
wires were not within the public roadway and it was held that negligence
could not be presumed from the fact that they were not insulated.
The
plaintiff showed a somewhat rcniarkahlc persistence in the pursuit of
known danger and seemed to have fully anticipated and appreciated what
would probably happen upon his touching the wire.
Under the circumstances the company was held to be free from liability, the inuiry to the
plaintiff being regarded as one which the comp.'tny could not reasonably
have been expected to foresee.
Johnston vs. New Omaha ThomsonHouston Electric Light Company. Supreme Court of Nebraska, no N. W.

Biche.

Rep. 7ir.

CISCO, TEX.— The Western Light & Power Company has been incorporated with a capita! of $50,000. The home office is to be in this city,
but establishments will be maintained in Anson, Sweetwater and Rising
Star.

MINERAL WELLS, TEX.— The
Street
$25,000.

Railway

The

Marcus M.

Company has been
incorporators

arc:

Mineral

Wells

& Lakewood Park

chartered with a capital stock of
Cicero Smith, E. E. Dismuke and

Bright.

CEDAR CITY, UTAH.-Thc Cedar City Light & Power Company has
been incorporated with $30,000 capital, with George W. Decker, president,
«nd Joshua H. Arthur, secret.iry.

a
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ASSESSMENT ON STOCK.—Advices

from Cleveland, Ohio, of
prominent Cleveland men who. it was charged,
issued to themselves as paid up stock $2,990,000 of the capital stock of
the Miami & Erie Transportation Company, must come to Cincinnati to
defend a suit to assess them for the liabilities of the ^corporation. Such
is the conclusion of a report filed in the Federal Court by Thornton M.
Hinfcle, as special Master Commissioner.
Rudolph Kleybolte, as a bondholder, brought the suit.
The defendants contended that there was a
suit filed in Qeveland raising the same questions and having prior
jurisdiction to the Kleybolte suit.
To settle this contention, Mr. Hinkle

March 22

state that the

was designated

as a special master.

He

sustains the claim of the attor-

a

filed

petition

VREELAXD

MR. H. H.

Company

Storage Battery

J.

LUKACH,

H.

Company, has been

Iowa

MR. FRED CLEAVER, manager

of the Iowa Telephone Company at
has been appointed superintendent of the Iowa Telephone
Company at Dubuque, la. Mr. Cleaver is in full charge of affairs and is
being given hearty welcome by his many friends in the city.
Falls,

J. COX has succeeded Mr. J. H. Porter as the general agent
Wilmington City Electric Company, of Wilmington, Del. Mr.
Cox was formerly general agent of the Suburban Electric Company, of
Scranton, Pa,, and prior to that was engaged in similar work in St.

MR. H,
the

of

Louis.

MR.

RAILWAY ENGINEERING.—Prof.

E. C. Schmidt, associate in the
engineering of the University of Illinois, has
issued a leaflet circular of information calling attention to the courses
in railway engineering and administration.
One of these courses deals
with railway electrical engineering.
There is an electric test car at
the university of interurban type equipped with four 5o-hp motors and
the Wcstinghousc multiple control system recording ammeters, voltmeters,
etc., and the car is run over the lines of the Illinois Traction Company's
system.

MR. ALBERT

H.

STANLEY,

who

has just resigned his position as general manager of the
railway lines of the Public Serv-

Corporation
accept

that

of New Jersey
of general man-

ager of the Underground Electric Railways Company, Limited,
of London, was the guest of
honor at a banquet in New York
at the Waldorf-Astoria Hotel in
the Astor Gallery, March 22.
Mr. Stanley expects to leave for
London about April i. The affair was characterized by great

esteem

in

guest

the

and

Electric

MR.

LUUWIG AMSON.

associate A. I. E. E., and Mr. Philip Leserformer being connected with the Marconi Company
as construction manager, the latter as consulting engineer, have gone
into partnership under the name of Power Engineering & Contracting
Company, for a general engineering and contracting business, with offices
at 1123 Broadway, New York City.

M.

nian, Jr.,

E., the

D. MERSHON was entertained March 8 at the Hotel
by the Marquis of Winchester, director of the \ ictoria Falls
Power Company. Mr. Mershon was in Europe to attend meetings of a
commission which he and Prof. Blondel are members to study the question of high-voltage transmission in connection with the proposed
Zambesi Falls-Rand 700-niile power transmission scheme.

RALPH

SIR W. H. PREECE,

S., Who has not visited this country for
from Liverpool on the "Caronia" on April
He is to attend
2 and will stay at the Hotel Belmont while in New York.
the opening exercises of the Pittsburg Institute, as a guest of Mr. Carnegie, on April 11, and will also participate in the dedication exercises of
the new Engineering Societies Building in this city on April 16 and 17-

several years,

which
of

they
the

l>car tribute

ability

and

strong

to

held

evening
his

high

personality.

The tnblci were arranRcd in the form of a large circle and were banked
with flower*. About one hundred were present, including many of Mr.
Stanley's former anftociate* in the Public Service Corporation, represcntattvc» from the traniportation orjmpanics of New York City, Central New
Voik .Si^itr, JtufTalo, Clrveliind and elsewhere, togctlier with others promi*
pent in the electrical indu<ttry. Mr. C. Loomii Allen, viccprc»ident and
general m:iniigcr of the Dneida Railway Company, (he operating company
of the New York Ccnirarn trollry lines in Central New Vnvk Slate, acted
»% toa«lma«ttr in the unavoidable abnence of Tho*. N. McCarlcr, prenidcnt
of the Public Service Corporation.
Mr. Allen firit rend Icttcru of regret
from Mr. McCartcr and Mr. Vrecland, who were nl>8rnt through illness,
and from a few othen who were not able to allend the banquet. He then
portrayed the great regard and affection with which Mr. Stanley it held
hy all (he railway men who have become acquainted with htm, iiketchcd
the «''rvicet wfiich he tiai accf>mpliihcd both for tljc companicft with
which he ha« brrn crmnccted and the tnduntry
large and extended to
him the mowt cordial wiiiliefi of all hit friend* for succmv in the new and
ImporianI work in which he ii «o aoon to become rngnged in IiIh native
land. The tipeakrr then, in behalf of those prrtent, gjive Mr. Stanley a
handsome fob and watch ai a reminder of htN friends and experience* In
America- Mr. Stanley responded later in an appropriate and graceful manner amid jtrcat applauae. Col. Sterling, of the Public Service Corporation,
followed Mr. Allen.
Among others who spoke were Meairg. Prank
llrrgrn and floward MacSherry. of the legal department of the Public
-.wt

is

due

F. R.

to arrive

MR. M. INOUYE, manager

of the Kwansai Railway Company. Japan,
United States to look into the subject of electrification of steam railroads. He is accompanied while in this country by
Prof. Ogura, of the University of Kyoto. Mr. Inouyc will return to
Japan by way of the United States after visiting Europe. The Kwansai
line is at present equipped with steam locomotives, but the matter of
changing to electric traction is now under consideration.
is

and the desire of all
those present to express the high

hfANLEV.

charge of the Lincoln Street

D. HESS has been selected as superintendent of the
Light Company, of Altoona, Pa. He has been for a
number of years connected with the telegraph department of the Pennsylvania Railroad at the Altoona shops, and has many qualifications for (his
new position. He was at one time captain of the Altoona football team.

cordiality

H.

will take

Ritz, Paris,

Personal*

A.

built,

has been superintendent of the Manchester

Rhode Island Company, Providence, R. I.,
has severed his connection with the company and
of the

go to Boston, Mass., where he
wharf power station.

MR.

Mk.

station

will

Citizens'

department of railway

to

W. CASI.ER, who

F.

power
since it was

Street

MR. LOUIS

Educational.

ice

of the French Westinghouse
on important business and has
The company has recently closed some important

vice-president

visiting this country

charged that Thomas F. Ryan with his associates in the
Metropolitan Company, and August Belmont with his associates in the
Interborough conspired to deprive this city of adequate transportation
facilities, to prevent competition and create a monopoly by consolidation.
It is declared that the unlawful purpose intended by those forming the
merger has been largely accomplished, inasmuch that during the three
months following the merger the Metropolitan system reduced the number of cars operated 5 per cent, while it collected 2.9 per cent more fares.
The elevated roads ran fewer cars by 2.9 per cent and collected 7.1 per cent
more fares. The subway carried 38. 3 per cent more people and added
only 12.5 per cent to its facilities. Mr. Hearst made a similar petition to
Julius Mayer while the latter was attorney general, but he declined to
take any action.
is

has been elected a director of the Electric
America, to succeed Mr. T. F. Ryan.

EDWARDS,

now returned to Paris.
railway contracts.

It

of

of Calgary, Alb., formerly superintendent of
MR. S.
the Canadian Pacific Railroad's telegraphs, has been appointed manager
of the Alberta Government long distance telepihone system.

with Attomev General Jackson asking that legal proceedings be instituted
to bring about a dissolution of the Interborough-Metropolitan Company
for alleged conspiracy to stifle any competition in transportation facilities.

13.

facturers.

MR.
Hearst has

R.

XLIX, No.

Service Corporation, who represented Mr. Stanley's associates in the
operating department of that company* James H. McGraw of the Street
Railway Journal, who spoke as the representative of the technical press»
and Charles G. Castle and Daniel M. Brady, who represented the manu-

neys for the Kleybolte interests.

HECKLING BY HEARST.— Mr. W.

Vol.

on a

visit to the

MR. EGBERT DOUGL.\S,

is

the

for

leave Buffalo on April
of

formerly of Schenectady, and at present

Power & Conduit Company, will
become head of the power selling department
Mr. Douglas
the Electric Bond & Share Company of New York City.
still a young man, but he is well known in the electrical world as an
engineer

elcctrica!

1

Cataract

to

engineer. He went to Buffalo about four years ago from the
General Electric Company at Schenectady. His successor with the Cataract Power & Conduit Company is Mr. August Smith, of the GencraJ

expert

Electric

MR.

Company.
J.

F.

W.

BUNSKN

has entered the employ of Murah

j;-

Corn-

puny, engineers and contractors. New York, and will t.ike charge of their
southern oflice in Charleston, S. C. Mr. Bunscn, who is a nephew of the
late Prof. Hunscn, the inventor of the burner which bears his name, has
had many years' experience in designing and creeling important engineering works. At the time of the Galveston flood Mr, Bunsen was the
mechanical superintendent of the American Cotton Company, Southern
District, nnd was delegated by the city of Galveston to prepare the designs and plans for a system of breakwaters; and although his plans were
not immediately utillred on account of lack of funds, the present admirable breakwater stystcm lias brcn built practically in accordance with
His experience also includes the design
his original idms and plans.
of various breweries, sugar rcrinerics, spinning mills and
and power plants, including oil refineries for the Standard
Oil Company in Mexico nnd South America, cotton mills for the American Cotton Company nnd various sugnr plants in Cuba, Mexico and
Company**
South Amrrico. Mr. Bunsen will have charge of Murnll
various projects in the Southern States, nnd especially the Inrgc power
iuvrrnnient at
plant which that company is now building for the V. S.

and erection
electric light

iSr

(

the Charleston

Navy Yard.

March

30,

ELECTRICAL WORLD

1907.

ALLIS-CHALMERS CO.MPANY

MR. E. M. McILVAIN, formerly president of the Bethlehem Steel
Company, has been elected president and general manager of the Robins
Conveying Belt Company, Park Row Building, New York.
.

MR. W.

D.

STEELE,

has opened a
Orleans, La., where

that

active

management

of its

and restaurants.

Bates Machine Company. JoUet, 111., has issued
gas and gasoline engines for power
plants, pumping stations, lighting plants and air compressors.
LINE CONSTRUCTION MATERIAL.— In its catalogue No. i. the
Ajax Line Material Company. 12 South Jefferson Street, Chicago, describes and illustrates a complete line of well designed electric light

an

illustrated

describing

folder,

COAL HANDLING MACHINERY.—Numerous

of coal
and ash handling machinery installed at various power houses are given
in a bulletin recently issued by the Jeffrey Manufacturing Company,
illustrations

Columbus, Ohio.

HIGH-SPEED DRILLS.— An illustrated catalogue and price list, designated as No. 34, has been issued by the Cleveland Twist Drill Company,
Cleveland, Ohio, devoted to high-speed drills and giving practical hints concerning the use of such

drills.

BOILER SCALE. — An

interesting and instructive illustration on boiler

given in a catalogue of the Lagonda Manufacturing Company, Springfield. Ohio, which describes the Wieland mechanical boiler tube cleaner, the Weiland direct motor cleaner and their

and

numerous

its

removal

is

applications.

VARIABLE SPEED GEAR.—The

& S. Engineering Company, 581
an illustrated bulletin dealing with
its mechanical
variable-speed gear.
The gear allows the spyeed to be
changed in the ratio of 4 to 1 by the use of expansion pulleys. The device
is available for from 2 to 128 horse-power.
STEEL \'EXTILATING FANS.— Bulletin No. 141S of the AllisChalmers Company is devoted to its steel ventilating fans, which are
made at the Scranton works. One or two of the largest, engine driven, are
shown in the illustrations. There is also an engraving that shows the
application of the induction motor to such work.
ELECTRIC BLOWERS.— In its catalogue. No. :o4, the Green Fuel
Economizer Company, Matteawan, N. Y., illustrates and describes fans,
blowers and exhausters for all purposes, including planing mill exhausters.
The catalogue contains also an account of certain improvements recently made in fan construction, together with engineering information
Park Place, Brooklyn. N.

and

S.

Y., has issued

tables.

THE HORSE. —A

very clever- brochure entitled "The Horse," has been
issued by the Joseph Dixon Crucible Company, of Jersey City, N. J. It
is really an epitome of horse knowledge and "horsey" language, but the
point
in

cleverlv

is

made

that Dixon's graphite axle grease is the best thing

the world to use in order to lessen the load

and of

on the beast of burden

sport.

THE WESTERN WIRE SALES COMPANY

has taken over the
Allen Haines (Incorporated), 324 Dearborn street, Chicago. The company is publishing a
weekly market letter sent to all desiring it. which gives information on
the copper market and new devices.
business, good-will, assets, agencies,

etc.,

of J.
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TELEPHONE
filed

March

12,

New

SET; George
1*306.

I'atcnt

lo,

Attorneys.

1907.

140 Nassau

York.]
I".

Atwood. East Orange. N.

The combination with

J.

a telephone set, of

THEUMO

ELECTRIC ANNUNCIATOR; Severin O. BestuI,
Wis.
App. filed Oct. 12, 1006.
The thermal element is
fastened on a supporting frame and has a multipl.ving lever connection with a pointer which moves between limiting stops adjusted on a thermometer scale,
lola.

847.316Carr,

TELEPHONE SYSTEM:
Yellow Springs, Ohio.

member

the

territory,

including

that

for

is

now working

office

announces that

Erie, Pa.,

it

has

39 Cortlandt Street, New York, for the sale
Corliss engines. This office will be under the
at

automatic and
of Mr. Lancelot Copleston, who is well known to the New
It has also opened a branch office at 1213 Chemical Building, St. Louis, under the management of Mr. O. L. Collins.
CHIMNEYS.— All the territory hitherto taken care of by the
Philadelphia office of the Weber Steel Concrete Chimney Company, of
Chicago, at the Land Title Building, will hereafter be attended to by
representatives from the New York house under the management of Mr.
Thomas C. Maxfield, Singer Building, this city, in addition to the regular
New York territory. Mr. T. M. Simpson is no longer in the employ of
its

WEBER

the

Weber Company.

DRIVING CEMENT MACHINERY.—The
electrical drive for operating

prevalent practice of using

cement-making machinery has brought about

of the induction motor.

The

service required

and tube mills is very severe, especially as
when the mass of material must be lifted until a certain

of a motor to operate ball

regards starting,
point in the revolution has been reached, thus requiring high starting
torque. The Allis-Chalmers Company has developed a line of squirrelcage type induction motors for this particular purpose. The German-

American Portland Cement Company,

of

La

Salle,

III.,

whose plant

is

equipped throughout with AUis-Chalmers cement-making and electrical
machinery, has recently ordered tvvo additional 5 ins. x 22 ins. Gates tube
mills, and a special induction motor which will operate geared to the
tube mill at a speed of 660 revolutions per minute.
HARRISBURG ENGINES.— The Harrisburg Foundry & Machine
Works, through their St. Louis sales office, the E. H. Abadie Company,
have entered into a contract with the United States Government for the
manufacture of two twin tandem compound engines of 1000 horse-power
each, for installation upon two modern dredge boats to be used in connection with the Mississippi River Commission's work of establishing a
channel in our greatest waterway, the Mississippi River. This company
has also entered an order from the U. S. Government for a tandemcompound engine of 350 horse-power for direct connection to a 200-kw
General Electric generator, to be installed at Panama for use in connection with the work of the Canal Commission at that place. The city of
Pasadena, Cal., recently placed a duplicate order for a 500-hp, 4-valve
cress compound engine through the company's Pacific Coast representatives,

Chas. C. ^loore

&

Co.. engineers.

DURABLE FINISH FOR PENDANT SWITCHES.—French
Brass

is

the

New York

name

of a finish that the Sarco

City, is applying to its

Company,

new pendant

switch, -which

it

Polish

Avenue,

906 Sixth

claims

is

improvement over the regular polish brass finish. The
octagon shape of the Sarco pendant switch readily identifies it from
others, together with the concealing of both buttons on the bottom of the
a considerable

switch. This new finish is a series of fine lines covering the entire
octagon portion of the switch, which gives it the appearance of an etched
surface, and the makers claim that after the switch is lacquered and sent
out on the market it can be used and handled, without the lacquer get-

The switch, with the new movement,
the automatic locking device to hold the outside shells
and the interchangeable bushing for reinforced cord, is in its present
form everything that can be desired in devices of this character, and
should really be seen to be appreciated. The Sarco Company would be
glad to send any large dealers a sample of this latest form of pendant
It also offers to forward to the trade in
switch to show its customers.
general its bulletin No. 10. describing the switch in detail, and copies

for party line
by-step devices.

Charles L.

App.

systems.

filed

Oct.

Carr and Thaddeus P.
to.

1004.

Controlling

Has synchronously movable

new

finish,

can be obtained on application.

of Electrical Patents.

a contaiiiing-casc therefor, a telephone within the case, a rocking tncmber adapted to receive one end of said telephone, and a latch for the
other end thereof.

847.310.

in

will receive attention.

ting spotted through continual use.

'Business Notes.

App.

a card announcing
Godchaux Building, New

issued

management
York trade.

the

847,305.

who

numerous new applications

specialties.

scale

business

THE BALL ENGINE COMPANY,

.

GAS ENGINE. — The

Y.,

opened a branch
of

hotels

all

and power apparatus,

has

office at 316

F. M. Locke, of Victor,
independently, advises us that he has *' a
practical high voltage line insulator in which you can get unlimited
mechanical strength, puncture test, arcing distance, spray test and creeping surface at a reasonable cost." No other details are forthcoming at
the present time.

Trade Publications.
catalogue recently issued by G. S.
Blakeslee & Company. New York, deals with mechanically-driven dish
washers, bread crumbers, knife polishers, ice cutters and roll- warmers for

new branch

HIGH VOLTAGE INSULATORS.— Mr.

N.

department at the company's headquarters in Chicago. Mr. Steele
has for a long time been in close touch with electrical engineering, especially lighting, having served as engineer with the Brush Electric Company, later as city electrician and superintendent of the electric light plant
of Detroit. He has also been connected with the New York office of
W'estinghouse, Church, Kerr & Company for the past seven years.

cial

DOMESTIC MACHINERY.—A

it

electric light

Manucommer-

vice-president of the Benjamin Electric

Company, has taken up the

facturing

661

step-

ELECTRICAL R.\IL BOND; Alonzo F. Hooton, isGreenfield,
cut and
metal plate
.\ sheet
App. filed .May 24. igo6.
bent so as to closely fit upon the adjoining rails bene.ith the fish
plates which connect them.
.
^ .^,
.
SU;.\AL1NG APPARATUS FOR TELEPHONES; August A.
847,3';5.
In teleApp. filed March 31, igoS.
"Slonson, Minneapolis, Minn.
phony, a subst.ition calling and signaling device, compnsinjf a revoluble disk having a notched periphery, a locking-lever h.iving one
end arranged to engage the disk and provided at its opposite end
with a projecting arm. and a receiver-hook .arr.angcd to engage said
arm when dcnressed and lock said disk from movement.
AUTOMATIC TELEPHONE SWITCHBOARD; August A.
847,356.
Relates to
Monson, Minneapolis. Minn. App. filed Apni 2, igo6.
847.337Ind.

modifications of the aln-ve.
SWITCHOPER.^TING
847,367.
M. Potter, Jr., Rome, N. Y. .-Xpp. filed May
bination of a telephone switch-box, a switch
reversible telephone-supporting hook adapted to
substantially as described.

TELEPHONE

„„,, .„.^.,
MECHANISM;
28,

1006.

.-

Frank

The com-

contained therein, a
operate said switch*

ELECTRICAL WORLD

662

LIGHTNING ARRESTER;

Charles A. Rolfe. Adrian. Mich.
plurality of carbon blocks are supFeb. 13, 1903.
upright relation on a suitable base and separated by a
cement composed of zirconium, magnesia and sesquioxid of manganese.

847,372.

App.

A

filed

ported

in

TELEPHONE TRUNKING

SYSTEM; Harry G. Webster,
847,385.
Details of central exchange
Chicago, 111.
App. filed Aug. i. 1902.
and cord circuits of trunking exchange system.

APPARATUS

MEASURING

847,424.

FOR

ELECTRICITY;

Eduardo M. Y. Miura, Madrid. Spain. App. filed Dec.
pair of tubular chambers contain electrolyte exposed

A

12.
to

1904-

equal

be equal.
The
atmospheric conditions so that the evaporation
current to be measured acts only on one tube or chamber so that the
current consumption is accurately indicated by the difference in level
of the fluid in the two tubes.
will

TRANSMITTER-FRONT;
A

847,449.

Alfred

H.

Weiss.

Chicago,

111.

transmitter- front having a supportingApp. filed Tan. 2, 1907.
rim, integral dampening-spring supports formed thereon and integral
bridge-supports formed of an inwardly-bent portion of the rim. substantially as described.

TELEPHONE-CALL METER; Charles T. Bradshaw. PhilaIn a registering device for
delphia. Pa.
App. filed Sept. 27, 1904.
telephones a register at the subscriber's station, electromagnetic
means for actuating said register from the central station, and
means controlled from the subscriber's station for locking said actuating means when the telephone is not in use.
PRESSED
MOLDING; Allen E.
847,506.
Ostrandcr, Paterson. N. J.
App. filed Nov. ig, 1906. Molding construction for electric trains in which the wires are adapted to be
compactly run along the sills beneath the roof window sashes.
847,461.

ORNAMENTAL

METAL

CIRCUIT BREAKER; Edwin

847.520.

Smythe and

H.

Eastman

A.

Burrows. Chicago. HI.
Details of conApp. filed .April 22, 1905.
struction of a circuit breaker having heavy copper brushes which
arc powerfully pressed toward one another to make the current
carrying circuit, and an abruptly movable lever with a carbon block
thereon to secure the initial circuit rupture.

ELECTRIC METER;
847,540.
land.
App. filed Dec. 29.
versing switch adapted to
which arc recorded.

Claude
1904.

W.

Atkinson.

Beckenham, Eng-

meter having a recause periodic reversals

Electrolytic

automatically

INSULATOR FOR TENSION GUYS; Alexander E. Brown,
847.546.
Cleveland, O.
App. filed Aug. 3. 1906.
strain insulator comprising a rectangular frame with a lateral connecting bolt on which a
hollow cylindrical porcelain insulator is mounted and which connects with one guy wire or cable.

A

847.372— tICHTM

.\KKh.->IKK.

847,555

— AUJI'STIXG

VAPOR

i

1

'

847/'63.

CONTROLLING DEVICE FOR ELECTRIC MO-

_.^l;Ki.i>

TORS;

Th.vldeus

W.

Ilerrmans, ChicaKo,

III.

App.

filed

Nov.

17,

for coriirolling an elevator by movements of the conto cither %ti\c of a central position.

1906.

f Jrcuit*

troller

ftrm

AnA(

847.691.
TKLEI'IK)NK
IIMENT: Alcorn Rector, New York,
N. Y.
App. filed .Nov. J4, 1006.
The combination with a tingle
receiver having an rarpicce. of a ring inlrrp«*cd beneath the earpiece and thr \tfit\y of the receiver, a cup having an earpiece, and a
sound ttitw IradinK from within the ring to the cup.
847,701.
C ROS.Sr>VKR;
Frrrlrich
and
Paul
B.
.Schmunk. Braver I-all*. Pa.
App.. filc»l Tuly in. i«o6.
The harp
ha« unwardly projrcting arms with rounded shoes closing over the
trolley wire at thrir extremities.
'ITicse separate by their resiliency
in pasving hangrrs, etc.

TROLLEY

01

847.7'*^

M

AM)

f BOX AND WALL PLATE;

I

Walter

P.

Amboi,

Ajtp. filed
March 5, 1006.
An oulln Uix of the
within a canopy at the ba-ic of an rtrolrolirr.
Has
•^1
rmbodirfl ihrrrin to which the usual flexible wire connet lion., itinv Ik* rngavrd and fastened.
947.7'H.
X
API'ARATI^S; Eugene W. fjildwcll, New York, N. Y.
App. filed April 11, 1006.
A form of support or stand for X-ray
vacuum tulir* hy which Ihcy can )tc adjusted in any desired vertical
relation In a supporting stand on which the phot«jgraphic negative Is
^

''

*•

!

'

RAY

plarcd.

KLKTRir HAMMER;

Winf.rld A. Denny. Anderson. Ind.
App. filed lulv jft. I'iof.,
Mrchanirnl features of construction of a
small electric hammrr having a plurality of solenoid magnets ffrouped
around a common rfciproratinjc part and acting on separate cores
projecting from a common yoke.

847.741-

XLIX, No.

13.

CURRENT

CONTROLLER; Richard Duckworth. Preston,
A form of mechanically actuEngland.
App. filed Jan. 3, 1906.
ated switch for sectionally ener^zing the third rail of an electric
railway while the train is passing.
Tappet adjacent the track is
mechanically depressed by the wheel flanges of the train.
APPARATUS; Thomas A. EdiELECTRICAL
847.746.
Apparatus for weldson, Orange, N. J.
App. filed July 21. 1904.
ing metallic articles contiguous to a seam thereon, and comprising a
carbon operatively mounted in the proper relation to establish an arc
between the carbon and the article, and means for rapidly rotating
the carbon about its center as an axis, as and for the purposes set

847,743.

WELDING

forth.

SLIDING JACK SWITCH;

George F. Espy. Union Furnace.
number of contact blades confiled Nov. 23, 1906.
different circuits project from a block which slides in a
groove so that the blades move into engagement with any desired
fixed blades.

847,750.
Pa.

App.

A

trolling

847,777.

TELEPHONIC REPEATING CIRCUIT AND APPARATUS;

Fernand

d*Humy,

DeF.

E.

Englewood.

N.

J.

App.

filed

Tune

26, 1906.
In a reciprocal telephonic repeating system, in combination,
a divided telephone-line, differential repeating devices, and
artificial line-loads, the said artificial line-loads and the sections of
the telephone-line being in multiple inductive relation to respective
differential repeating devices, as set forth.

ELECTRICAL .\PPARATUS;
App. filed March 7, 1906. A

Charies N. Lord, Santa Fe,
pair of graphite studs project
electric circuit.
In
use the graphite studs are merely pressed against an object to be
warmed, such as a dental tool.
TELEPHONE-RECEIVER; Louis Steinberger, New York,
847,842.
N. Y. App. filed Aug. 4, 1904. Details of receiver hax'ing metallic
casing with a U-shaped magnet embedded in cement therein.
847,794.

N. M.

from

847,851-

and constitute the terminals of an

a handle

REVOLVING MERCURY DIP CURRENT INTERRUPTER;

Francis M. C. Usher, Fulton, Ky., and Consuelo A. Seoane, MerriInterrupter of the type where
Va. App. filed Sept. 19, 1905.
a plunger is intermittently moved into contact with mercury covered
with an oil film to secure rapid interruption of a high potential circuit.
Relates to particular features of construction.
field,

ELECTRIC-CURRENT INTERRUPTING AND VARYING
APPARATUS; Emile Bachelet, New York, N. Y. App. filed Jan.

847,877.

The combination of a uniformly-operating interrupter, and
1906.
electro-receptive device, and means for amplifying or changing the
number of interruptions transmitted from the interrupter.
9,

SP.^RKING DEVICE FOR INTERNAL COMBUSTION ENGINES; Edward F. Bradley, Tufnell Park, London, England. App.

847,894.

Special construction of vibrator for induction
filed Feb. 2,
1906.
coils having a holding magnet which limits the action to a single
spark for each circuit closure by the usual commutator.
ELECTRIC SIGNAL SYSTEM; Eugenio Chouteau, Jr., St.
847,905.
App. filed Oct. 24, 1^06.
Louis, Mo.
A trolley wire is supported
upon the web of the rail and is adapted to be engaged by a
specially constructed trolley wheel or shoe depending from an arm
on the train. The purpose is to complete signal circuits within the
locomotive cab. Has resistance bonds at intervals along the track.

DEVICE FOR RELAYS.

ADIUSTLNG DEVICE FOR RELAYS: Edward B. Craft.
847.555Chicago, ill.
App. filed Feb. 5, 1906.
A device for adjusting the
tension of the armature of a telephone relay.
A bridge fixed to the
frame, has an integral tongue to which the spring is attached, and
which may be bent to vary the tension of such spring.
A IHI 'STABLE SUPI'OUT FOR
847,566.
LAMPS; Stanwood E. Flichincr, Englewood, N. J.
App. filed July 28, 1904.
A tabic or support for a mercury vapor lamp for photographers,
etc.
The support is tjhable either above or below the level position
where it is normally fanlcncd.
847.624.
ELECTRICAL MEASURING' IN.STRUMENT: Thomas \V.
Varley. New York. X. Y.
App. filed Sept. 8, 1905.
In an apparatus of the character described, a substantially constant magnet
for CTcatm^ a sulntantially uniform field of force in a radial direction, a ttattonary coil arlnptcd to shift the lines of force of the constant magnrlic field and a movable coil in the magnetic field normally in a balancprl condition relative thereto, but being unbalanced
when thr n.itn.th r,cld is shifted.
I
847.656.
RELAY; Dilpcrt S. Dickcrt, Salt Lake City,
Utah,
iiy 22, 1906.
In a relay for telephone-lines, two
maeii.
transmitting
devices
respectively
shunted
iiiiiiK and outgoing lines, and means to increase the
C'"
ce of one of said transmitting devices when the other

Vol.

847,910.

847,794

—EI.FXTRTC.\L

APPARATUS.

PROCESS OF MAKING ARTIFICLAL MICA SHEETS;

Edward Cooper.

App. filed Jan. 10.
Lower Newton Falls, Mass.
Immerses mica scales in shellac bath, then drains them and
arranges several thicknesses on a perforated base. The base is then
tilted to let the light shine through and disclose weak places which
arc thereupon remedied.
OMNIGKAPH; Tames W. Earlcs, Fort Hancock, N. J. App.
847.921.
filed Tan. 24, 1907.
'the key has a swiveling movement in a horiThe
zontal plane in addition to the usual movement of depression.
swiveling movement closes circuits which automatically cause particular letters of the Morse code to be sounded, while the vertical move1907.

ment

is employed to practice their repetition.
ELECTRICAL GROUNDING DEVICE; John F. Goldiny.
.'\
Washington, D. C
long iron spike is
App. filed Nov. 18. 1905.
vertically grooved witli channels in which is fastened by solder or
clips, the copper wire or wires to (>c (grounded.
'Hie spike is simply
driven into the ground carrying the wires with it.
INSULATED RAIL JOINT; GeorRc L. Hall. New York. N. Y.
847.937.
App. filed Oct. 23, 1906.
Sjwcially constructed fish plates having

847.035.

,

sections adapted to dovetail together.
Sheets of insulating material
are clamped hctwccn the sections and bolts with insulating bushings
are used for clamping the phitcs on the rails.

COMBINED PULL
KEY SOCKET: John H. Hanson,
847.930
Chicago, HI.
I'orin of socket which may
App. (iled luly 16, 1906.
be opcrnlrd cither througli the instrumentality of the usual turning
key or by a pull cord.
switch
elements
arc mounted on a
The
drum spring connected to the spindle having the usual turn button.

AND

ALTERNATING CURRENT PLANT COMBINED

847.974-

ST0RA(;E iniTERV-

WITH

l.udwig Schroder and Adolph Mullcr. Berlin.
I'ip combination of a directJidy 14, 11)05.
current generator, provided with two fieldwindiiiK'^ in opposition to
each other, a sioraKe battery supplied by said <iir ret current Rcnerator and connected wilh one of said fieldwindinw for cnerj^i;;lnjj the
latter, a HCparalr Kcnerator connecird meclianicnilv with said directcurrent generator, ancj electric mechanism controllable by said separate generator and connected with the other of said field-windings.

Germany.

App.

filed

THERMOSTAT;

847.981.
Drr. K. Hint,.
ported within

alarm rircuil
847.9H4.

Apn. filed
Peabndy A. Brown. Denver, Col.
c<nnpo*itc strip of brass and strel is vertically suprylindrical caNing so as to be dcllccted to close an
in ca»c of excessive tempcratuie.

A

a

TELEPHONE TRUNKING SYSTEM;

CliicaKf).

circuits

III.

for

Francis W. Dunbar.
Am), filed Aug. 35, 190J.
Cord and central exchange
trunking exchange having A and ft Ininrds.

TROLLEY WIRE CROSSING; Jamrs N. Hayes. St Louis,
App. filed Jan. ag, 1006.
Designed to form an cfllcient crosswitnout interrupting tlie continuity of the inlrrsrcting trolley
wire*.
Emplovs two castings mortised logcthrr wilh depending ridges
which guide the trollev wheel in passing.
Has a pyramidal stud at
thr crntrr which guides the wheel while passing across the usual

847.9«9.

Mn.

ing

gap thereat.

.
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time to establish a prac-

same manner

that manufacturers specify and
purchased that enter into their output.

terials

ma-

the

test
It

certainly

is

inconsistent to purchase a steam engine on guarantees fixing

the consumption of steam within limits of a tenth of a pound,

and then give

little

or no attention to the quality of

may

ations in which

affect the evaporation

fuel, vari-

more than

a pound
pound of coal. Since the value of fuel even from
same mine may vary considerably at different workings

of steam per

and

at different cross-sections of vein, a hard and fast.
fuel as to
thermal value and percentage of ash would almost inevitably

The government

trouble.

specifications

therefore appear to be eminently wise in declaring a standard
and then allowing a premium where this standard is exceeded

and exacting a

forfeit

where

the specifications, moreover,
fuel,

which would

is

it

is

and

in

one for

a given fuel

As

of

specifications

the government

exactly the relative

which

at present

seller the benefit of

is

probably in time be to

will

money Value

any

do not want

subject to a plan which would fix

quite

fix

In view of

which the specifications are

them by any mine owners

a suspicion that they

it

of different grades of coal,

only very roughly recognized.

established, opposition to

awaken

govern-

then, even

a large user of coal, the effect

is

the fairness of the principles on

to

and

case of deficiency, place the penalty where

belongs.
these

object of

limit the sources of supply for

use, but to fix a fair

excess,

The

not attained.

not to establish an absolute stand-

though the standard be low, give the

CONTENTS.

Editorial

advance thus

under which large users of steam power will specify the
thermal and other economic values of fuel, and by test on
samples determine if the requirements are satisfied, in the
tice

ment

1907.

apply in the purchase of

to

have been adopted by several of the

specifications

National Government Departments as part of their fuel proposal
form.
This is an indication of a movement which, though

ard of

NEW

14.

noted elsewhere, specifications have been prepared

become a source of

Co.

New

at

office

No.

Specifications.

will be

coal,

the

this office ten

1907.

by U. S. Government engineers

York.
:

As

6,

Electrician.

its

relative

will be apt

their product to be

market value.

As

users of coal, central stations will be largely benefited by the
ratings of fuel which

the government specifications will thus

establish,

and

ability of

adopting the specifications for their

chasing

the larger plants

might well consider the advis-

own

use in pur-

fuel.

704
706
.'

.'i!

708
710

7"
7H
717
718
718
720
720
720
721
721
722
728
737

Higher Telegraph Rates.
The telegraph companies have

sharp advance

in

made an announcement

their rates, taking effect immediately.

of the rates are put up from 30 to 66 per cent, but
that the average increase
will be

fully

service,

and

is

it

is

of a

Sonic

asserted

not more than 2 per cent.

But

it

66 per cent to the man who uses that particular
if

the net gain were only 2 per cent neither

pany would have bothered

to

make

the change.

It

will

com-

be in-
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teresting to see

what difference

is

made

income

in the

at the

end

Frequencies.

An
Such an advance
fact

utility

was

in telegraph rates

must not be overlooked

reduction

in

that every other electri-

although

cost,

companies have had

to be expected, al-

undergone marked and even ex-

cal service of late years has

traordinary

the

all

to sustain exactly the

other public

same additional

expenses at the telegraph systems.

Street car travel

cheaper, by distance and transfer.

Electric light

rates have been cut in two,

An

cheap as now.

hard

and

much

is

and power

Telephony was never so

better.

adequate explanation

to find for the fact that

is

therefore

rather

even upon their present capitaliza-

tion the land telegraph lines of the United States earn barely a

low dividend and leave

surplus for reserve and renewal.

little

Perhaps President Clowry puts his finger on the reason for the

when he

contrast

says:

"The

truth of the matter

now

per cent of the messages transmitted

same old way
system

that

was

is

not nearly so great as

are transmitted in the

in operation in the

average about
is

of the

The

days of Morse.

used to

it

On

be.

through

17,

while in former years,

it

was

low frequency, so as practically to exclude eddy-current core-

Why

we cannot say, but it is true." l-uch being the facts
case, why not give the Rowland, Buckingham, Murray,

in

The

Electrical Engi-

London, for Feb.

Digest.

The method which has generally been used

purpose

to pass

is

as abstracted elsewhere in

15,

the

for this

through the primary winding a direct-current

so varied in time-value as to keep the unidirectional induced

m.

e.

the secondary winding constant at a suitably low

in

f.

few

value, perhaps a

The

centivolts.

strength of the slowly

ing primary current necessary for this purpose

during the run, the magnetic flux

in the core

with time at a determined

ily

is

noted

ris-

at, say,

With constant induced secondary voltage

five-second intervals.

so

rate,

must increase stead-

that

curve can be

a

Two

plotted between magnetic flux and rising current.

such

curves in a cycle of successively reversed applications of
rect current to the

The area

primary winding

di-

present a hysteresis

will

of the loop, as measured by a planimeter, will

enable the cyclic hysteretic loss of energy in the core to be com-

At

puted.

the

two observers are required for the execution of

least

and four are

test,

desirable,

one to adjust and vary the cur-

rent in the primary circuit, one to call out five-second time in-

one for reading the ammeter

tervals,

Barclay, and Delany systems, a real, full sized, thoroughgoing

Kapp

published by Dr. Gisbert

loss, is

neer, of

loop.

on an

is

25.

and apparently new method of measuring the

interesting

hysteretic core-loss of a transformer experimentally, at a very

is

circuits, the

number of ten-word messages sent by an operator
this

that 99

not changed except that the output per operator

is

14.

Measurement of Transformer Core-Loss at Low

of the year.

though the

XLIX. No.

Vol.

at

each such interval, and

one for recording the observations.

opportunity to displace the expensive and inefficient manual
labor of to-day, under which the companies have virtually or
relatively been drying

The

up?

Kapp

modification suggested by Dr.

ing a substantially

consists in maintain-

constant unidirectional

e.

m.

impressed

f.

upon one winding of the transformer and observing the cur-

The Central

Station and the Electric Vehicle

rent at successive time intervals after that impressed

has been cyclically reversed.

As

pointed out in an article in this issue, a promising, and as

yet almost undeveloped, field for central station service

found

charging of electric vehicle batteries.

in the

It

is

to be

would be

to carry
in a

successive cycles the time required to reach de-

terminate current strengths.

A

curve can thus be plotted be-

tween current and time.

lighting circuits for battery charging will under

and coordinate boundaries enables

conditions

prove advantageous from the point of view of the central
tion,

but

ry charging
that

it

sta-

cannot be denied that a long-hour load, such as bat-

it

under any conditions,

is

desirable provided only

does not add to the evening peak.

Many

progressive

f.

out the test with the aid of a stop-watch, by measuring

number of

incorrect to say that the uncontrolled use of electricity from
all

m.

e.

quite possible for one observer

It is

The area enclosed between

per half-cycle to be computed.

curve

this

the hysteretic loss of energy

The Kapp method has

the ad-

vantage, therefore, of being capable of execution by a single

When

observer.

a direct-current

is

winding, there exists a certain well

sent through a transformer

known

relation

between the

central stations have encouraged the use of electric vehicles by

impressed voltage, the current and the rate of change of the

offering a low rate for charging energy, and have sought to

flux.

maintained constant by suitable hand

the contract for energy certain clauses as to the period during

venience of the corresponding process

which

electricity

may

be taken from the lighting mains.

Al-

though excellent results have been obtained from the policy here
outlined and few complaints have arisen as to the methods pursued, yet

temptation

the

to

charge the batteries

the three

tained constant.

during the

vcning hours has often proved too great to be voluntarily

sisted,

and the

restricting

clauses

ilways been rigidly lived up
iiisfaction

to

all

in

the

contracts

re-

would seem

It

to place a
for

With absolute control over
station

company can

sufficient

may be

used.

rate

inducement to the vehicle

to justify the rigid reitriction of the

he electricity

the

well afford

low rate on the energy consumed, while the low

energy ihould offer

"wncr
I

circuits, the central

is

kept constant.

the rate of change of flux that

Kapp method,

A

it is

of

method

is

the impressed

maine.

m.

f.

third method, as yet unclaimed, might

have not

he switch controlling these circuits under the immediate charge

charging

it

In the

In the Scott

tlie

impressed voltage.

The Kapp method has

the

that absolute

tnploying special circuits for the battery current, and placing

of the central station company.

may determine which

maintain the current constant, and measure either the induced
voltage nr

to.

concerned can only be obtained by

parties

is

regulation.

to be selected for this purpose.

is

mentioned above,

that
•

may be
The con-

Theoretically, any one of these three variables

eliminate the battery load from the lighting peak by inserting in

hours during which

advantage that by using the potentiometer principle, a constant
impressed

m.

c,

f.

is

more conveniently obtained

th.ui

is

a

stant induced voltage, or the rate nf iliaiigc of the (lux.

possible

in

any of the above ways

to

conIt

is

measure the hysteretic

core-loss in a transformer separately, eliminating the eddy-current loss, but

wc have no method

as yet available for measuring

the eddy-current loss separately, eliminating the hysteretic
All

wc can

loss.

do, at present, is to vary the frequency or the alter-

nating voltage on a transformer, and observe the change in core-

April
loss,
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so as to differentiate, by computation, between the hys-

teretic

and eddy-current

losses.

of

some use may be

to

be worth adopting generally

there

Lightning and Lightning Protection.
The

as

particular

showing the modern view of disturbances upon

The

electric circuits.

freely admitted

that

;

of enough use

is

it

a question regarding which

is

good deal of debate among

a

is

We

practical men.

cer-

cannot endorse the statement of Messrs. Rushraore or

tainly

week are of

three Institute papers read last

interest

60s

Dubois

that

complete

"Practically

protection

can be effected against

transmission lines

The

wood-pole

for

from

disturbances

atmospheric lightning."

under the

genuous but rather of theoretical promise than of practically

steadily been changing

standpoint with respect to lightning has

added experience.

effect of

was not many years back when lightning was thought
a rel. tively high-frequency discharge.

It

be

to

Error dies hard, and we

proved

Nature

efficacy.

experimental

vide

in-

not good-natured enough to pro-

is

doses

show are

pole devices they

lightning

of

and that a

order,

to

note even in one of the papers before us an injunction to

particular pole

especial

way has been

ground arresters through

It

exempt from trouble proves nothing whatever.

If every pole

is

line

now apparent

is

flat

copper strap with few bends.

that a really oscillatory lightning discharge

rather the exception than the rule, and that the normal type of

conditions

discharge

nothing

is

tremendous impulse,

practically a

with a very steep crest but in

one tremendous blow.

Dr.

at times perhaps

dealing in the main only

itself

whose analysis of the

Steinmetz,

various elements doing duty as lightning on the line

very

is

keen, even goes so far as to say that a direct stroke of lightning

upon the

very considerable power only locally, and

line exerts

unlikely to do

is

damage

after traveling any considerable dis-

The evidence of experience

tance.

atory of this view, but

account of the

is

in

exact bearing

its

extreme

of

difficulty

is

some

during

to

the

passage

These injuries may be confined

year

to all the poles

without

and cross

discharge

to

means that beyond such limits the discharge has become sufficiently attenuated to be unable, for example, to splinter a pole by a twenty or thirty-foot leap along
remains, however, a very formidable

still

wave running outwards and much
is

less

rapidly attenuated than

and more destructive stages of

the earlier

in

progress.

its

is

in

miles.

the

Even

if

momentary presence of

wave

the primary

main discharged

is

away or

frittered

terrific

rod on every pole

good

more often

A

feared, although

it

is

direct stroke

rare

is,

compared

much

therefore,
to

old-

a

is

A

again.

better

lightni.ig

thing, provided the lightning wil.

The experience

of

many

years

with irresponsible violence on conductors and

fall

non-conductors

The

alike.

practice of recent years in lightning arresters has been

measure along the

The scheme

line of selective

sound one

a

is

of

without

danger

a

of

the impulses

shunting of gaps

that high-potential

in

phenomena requiring no high conductance

Whether

circuit.

to

distinctive

ground are
following

dis-

short-

a plurality of shunts to earth, each

with a

difference series resistance, has any material advantage

This multiplicity savors a

other matter.
of

Newton who

for a

dog and

two

cut
a

little

little

is

—a

largish one

The crux of

cat.

to stop the

an-

is

of the tale told

holes in his study door

one for a

lightning arrester problem

the whole

tremendous discharge

Up

that follows the opening of a low resistance path to earth.
to the present

time no apparatus has been able to do this with

any

whether the

certainty,

commoner than

initial

in

break has been due

to light-

one form or another

Some

lightning.

much

is

resters pretty nearly by the carload, although elsewhere they

the

be

to

due to

of the big transmission sys-

tems have wrecked the most cunningly devised multi-gap ar-

electromotive

ous surging capable of disastrous direct and indirect results
distant points.

fact,

much

apparently

others

kindly confine itself thereto.

interest in

impulsive

force on the line stands an excellent chance of starting danger-

at

while

apparently done excellent service.

to earth without traveling far,

this

of

rather

It

taneous severe disturbances of the station even at a distance

some

damage,

ning or to surging, which latter

rare to find a line hard hit without there having been simul-

of

with

earth.

few poles or may extend

over half a mile or more, the damage usually

There

matter

a

down over and over

a line the local effects

affected region merely

earthwards.

As
only

prove

sometimes meander meekly from conductor to conductor, but

between

decreasing with the distance from the center of shock. Now
the absence of visible damage on the line beyond this
directly

it

equipped

other

all

still

hard to estimate on

discriminating

of the

season.

lines

equipped have been shut

posed

to a

single

would

it

with lightning rods elsewhere indicates that the bolts of Zeus

include breaking of insulators or splintering of poles

arms incidental

a

danger,

to

fashioned lightning arresters have pulled through year after

in series.
hits

point

transmission

in large

a direct lightning flash

would

part rather confirm-

primary and secondary effects— of distinguishing the instantaneous blow delivered by the lightning from the immediately
subsequent impulses.

When

some

was exempt from trouble when

protected

so

protected in

line

must own

Mr. Creighton's account of the

new and

trode, as opening a
tions.

We

liquid arrester elec-

rather promising field of opera-

The ordinary spark-gap arrangements seem

to

have

herent limitations which possibly the liquid arrangement
escape.

It certainly

had

to considerable

in-

may

appears to have remarkable powers of chok-

back current and of avoiding the surges always

ordinary electrostatic induction which make up the great bulk

ing

of the disturbances classified as lightning.

dreaded as part of the results of a discharge over an arrester.

the

plant

is

nearly always

self-inflicted,

Serious damage
the

extraneous

turbance being only sufficient effectively to break

down

to

can make good in practice

If the liquid arrester
dis-

the in-

promise

it

will

mean

its

to

be

theoretical

a long step ahead.

sulation.

Aside from

As to means for preventing damage from lightning, using
the word in its broadest sense, there is still much to be learned
in spite

of the highly instructive papers before

we could speak of

the

us.

We

wish

grounded guard wire with the same

conviction held by Messrs.

Kushmore and Dubois.

That

it

is

importance

to

this

we

are inclined to attach very considerable

what Dr. Steinmetz

calls restructive

measures, de-

signed to limit disturbances and to prevent one from initiating another, as so often happens.

of most of

damping

its

It

ought to be possible to rid a system

high-frequency effects by proper discharging and

devices.

Some work

in this line

has been done abroad
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and

alreadj-,

made by
the

it

the desirability of intimate study of

is

and electromagnetic

electrostatic

of a system to

details

symtomatic treatment of the possible

facilitate

Another point

should be vigorously followed up.

Dr. Steinmetz

The

ills.

effects

of apparatus on the system also deserves close attention, since

may under

although normally harmless they
be serious causes of danger.

from abnormal

est relief
in

unusual conditions

In recent years, perhaps, the great-

potentials has been the general increase

the efficiency

both injurious to the eye and detracts from the

is

apparent value of the illumination in a room

duce annoying shadows to a minimum.

number of

and

the cost of installation high

fac-

has been considerably better than for the small

line

descent lamp.

absolute

reserve

good deal more

volts has a

one

than

strength

dielectric

An

25,000 volts at a similar factor of safety.

insulated

for

increment of strain

due to lightning, for example, which would break down the
ter

system, might not affect the former in

the

lat-

The

least.

extraneous potential differences due to atmospheric causes are

way proportional

not in any

to the

voltage, so that a

more reserve strength

high-voltage line generally has

stand them than a low-voltage

working

line.

to with-

In addition, the former

is,

First,

:

second,

;

the efficiency of the larger units, such as arc and Nernst lamps,

A

and system well insulated for 50,000

to use'

two reasons

working voltage and the consequent improvement of the

tors of safety with respect to secondary disturbances.

third, to re-

required for lighting by scattered

outlets

made

small unitJ, which

;

The temptation

large units in the past has been strong for
the large

14.

second, to avoid the blinding effect of the larger

;

which

units,

XLIX, No.

Vol.

The

common

incan-

introduction of high-efficiency incandescent

lamps of 40 mean spherical candle-power and over has caused
kind of compromise

the adoption of a

Some

some

in

recent work.

maintain that for the lighting of large interiors no

will

mean spherical candle-power is
Some would place the limit higher than

unit of less than 60

to be

sidered.

this,

others would advocate as low as eight candle-power

was not

pense of outlets

purely on the ground of avoiding

it

and high

the combination of quantity

the ex-

if

Those advocating the

prohibitive.

would, of course, put

latter

con-

while

which

intrinsic brilliancy,

and

for equal energy, less liable to surging of a serious kind, so that

makes large

high voltage has some material advantages beyond mere econ-

a question of this kind,

omy

greater the height of the lamps above the floor, the larger the

of copper.

lighting units blinding

The

foot-candle

in

generally

recognized

mention of

special

cause

now become

electric flatiron has

is

it

it

source

of

it

is

such an established and

central

in

income

station

hardly seems necessary.

such an important factor

from residence,

that

Nevertheless, be-

more revenue

getting

certainly in order at the beginning of an-

other season to urge central station companies which have not
already done so, to

make

plans for pushing the electric

coming warm weather.

iron business during the

In fact

some companies relax

trial

The time

that a

warm

weather.

active efforts altogether during

company putting out

irons on free

should be prepared to flood the town with them,

is

at the

beginning of the hot weather after housekeepers have experi-

enced one or two ironing days
side temperature

in a

The

much.

sacrificing too

hot kitchen with the out-

more than hot enough

for

midway between lamps

points

at

under lamps, due simply

directly

geometric fact that the variations in the distances

are less

From
we do not

lamps placed high than with lamps placed low.

with
this

as

to the

to the light

room

sources from points on or near the floor of the

we can

also deduce the fact that with lamps high

much

necessarily sacrifice so

we would

as

Irons can be

intensity

compared with points

flat-

pushed the year around, but by far the greatest returns for a
given amount of effort can be obtained during

the winter.

that the

higher the lamps are placed the smaller become the variations

1907 Flatiron Season.

The

must always be remembered

it

made without

lighting units can be

injurious. In considering

if

illumination by using large units

lamps were placed low

— using

here the term

"illumination" in the sense of foot-candle illumination on a plane

near the floor where the light

most wanted.

is

effect of the large units is considerably

Annoying shadows are

placed very high.

than

high

low.

Taken

altogether,

the

The

blinding

reduced when they are
also less with units

general

conclusion

is

reached that the higher the lamp can be placed the larger the

made without

lighting units can be

good

illumination.

If placed

violating

principles of

tlie

very low, the smaller the better.

More

comfort.

central station companies than heretofore are adopting for the
for loaning irons.
By such methods irons
much more rapidly than if the customers purand many companies arc beginning to consider

coming season plans

Factors

Central Station Growih.

in

can be introduced

chase outright,

good

that an investment in irons to be loaned pays remarkably
interest

Wc

on the money.

anticipate

during the next two

years a marked increase in the number of companies adopting

So much has been

gressive stations, that
to stop

in a

its

first

it

growth of central

station busi-

more

has been accomplished by

pro-

occasionally of interest and value

is

and analyze the various causes which may be

forwarding

in

the loaning policy because the iron usually earns

said about

much

ness recently, and so

this advance.

It

is

at

work
do

especially interesting to

cost
this

comparatively few months.

because (as has been recently pointed out) a larger per-

centage of the business of the best paying central station properties

I'hk Si/e
In

the

comes up

and Heiohi ok

lighting

of

large

Lir.iiTiNr,

exteriors

the

Units.
question

frequently

There

as to the best size of lighting unit to employ.

has been a notable tendency recently to scatter stnall or

medium

sized units (say of 125 watts) over the area to be lighted rather

than to depend on large units at infrequent intervals.
tion

nearly always coming up for consideration

subdivisions of light

is

subdivision arc threefold

more nearly over

profitable to tnakc.

it

:

the area

iMrst, to

to

is

The

The
how

quessmall

objects of

bring the sources of light

be lighted and

is

that

which

is

secured by an aggressive new busines.4

campaign rather than the business which comes

hence increase

course.

Many

their business
capita,

central station companies

natura.

in

which have been

grow naturally are earning only $2 or

whereas those which have gone out

to capture all

paying business in sight have pushed this figure up to
or $8 per cnpita.

Analysing the causes which make

for central stations to
lation.

Nevertheless

sections in the Middle
is

it

grow, we find one to be increase
it

is

well

known

West where

letting

$2.50 per
the

$6,

$7

possible
in

popo-

that there are certain

the population of

almost at a standstill, and country population

many townr

is

showing

a

April
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slight decline because of emigration further
west; yet conditions

are most prosperous.

This leads us up to the second and very

important factor in central station growth, namely, the increase
in wealth per capita.
If a prosperous country rich in natural
resources shows a decrease in population, there

an increase
the

wealth per capita; that

in

community have more money

bility

increase

to

the

be

spend and hence the possi-

to

of greater income to the central station.

operates

likely to

is

the people remaining in

is,

business

This condition

two ways— by making

in

customers already connected more liberal in the use of current,
and by making it possible to get new customers. These, briefly,
are

the

natural

Among

earnings.

lower

which go

causes

the artificial

increase

to

central

station

stimulants can be enumerated

rates, solicitation, advertising
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meeting of the Chicago section of the society firmly took the
stand that people do not like the strange and unusual effect of
diffused lighting,
ticular"

and that

was the

to the occupants of the

of discomfort in a

room

or should be a constant increase

is

both uncomfortable and

common

As

have

standard of illumination;

and

houses

stores,

fast as people can afford

room of

lighted

public

more

tle

lighted.

absence of shadow

it.

A

well-

lighted to-day.

ago would not be considered wellPower from small motors is being used where

hand and

power were formerly

motor

foot

fifteen years

The small

prevailing.

also supplanting the small steam

is

united in condemning

demand

they buy

light,

many have

a

is,

and gasoline engine.

to just

excuse

for

Perhaps

effect.

absence

the

however, expected

in

the walls and ceiling for rest and

The question of direct versus diffused light has come up in a
number of interesting ways in the discussions of the Illuminat-

brilliantly

ing Engineering Society the past few months.

other explanation

may

the eye

illuminated from the sources ot light or from the reflectors and

Such rays of

well-defined directions as to cause

upon which they

proceed

lighting

entirely

is

may

is

that directed

As examples of

so

on the work underneath so

that practically all of the light received on

ing surface

diffused

any particular work-

from one or two individual lamps.

lighting are

the

comparatively

few

cases where lamps are concealed behind a cornice in a
cove and
the entire lighting of the room is accomplished by
diffuse or
irregular reflection
perfectly

smooth

from the

As

ceiling.

surface, the rays reflected

the ceiling

from

variety of directions with the result that a
indirect or diffused light

of shadows.

Indirect

admittedly expensive
considered
times as

in

directed lighting.

method

It

operation; in

to

not a

by

lighted

fact, too
it

always been

expensive to be

requires over three

produce a given result as well-designed

has,

if it

is

take a great

room

lighting of this kind has

in

however, by

were only

who have given matters
expressed themselves

it

notable for almost an entire absence

the majority of cases, as

much energy

as an ideal

is

is

if

Some shadows

lighting.

Another

that the eye glances to

is

ceilings or walls are

more

than nearby papers or objects upon which

lighted

being done, the eye
is

An-

fatigued rather than rested

is

that with indirect lighting the light reaches

from so many directions and from such a large ex-

many been

less expensive.

of illumination

In

considered
fact,

many

some thought have

so

It

diffused
lighting

and

some very severe treatment

recently in the dis-

cussions of the Illuminating Engineering Society.

Nor does

this

poor opinion of indirect lighting seem to be confined altogether
to engineering circles, as a Chicago architect at the February

sufficiently

As

ceilings.

illuminating

the

and seeks

it

engineer

great

the

majority

of

cases,

from walls and

lighting by reflection

good economy

in other

;

is

and re-reflected

allowed to

in

an

inefficient

manner,

till

reaches

it

If

more of

were directed where needed, there would not be the neces-

awakening about securing

sity for the present

ing results.

On

the other hand, there

may

rected lighting

is

better illuminat-

no question that

work or a reading page should come from

the proper angle, because

if

it

does not, annoying shadows or

annoying glisten or glare on the paper or work
lighting large interiors

matter of great
right

to

illuminate

each individual lamp
each person's

scheme of directed lighting pure and simple.
therefore,

more and more

to

it

is

a

in just

work by any

The tendency

provide a general illumination

for all purposes in such office

rooms rather than

depend on individual lamps with directing
a small area.

In

will result.

where many persons are working,

difficulty to place

position

di-

Light coming from a single

be overdone.

source on a piece of

the

ceil-

words,

of the walls and ceilings, there to be re-

the working surface in the lower part of the room.
it

diffused

a matter of fact, in the past there has been

more

in the directions

flected

artificial

taken care of by reflection from walls

too large a percentage of the total light given out

go

in

between directed and

right proportion

ings than w'as consistent with

sufficient

how-

of

In

lighting.
is

considerably

in the past.

Indirect lighting or lighting entirely by diffusion, has,

work

the

is

lighting to secure the

is,

ever, received

stated

such

in

by incandescent lamps covered with opaque
light

better

illimiination

panse of surface that the eye cannot get away from

be considered as that

surfaces and at

which direct the

reflectors

the

a resting place in vain.

many different
angles that its rays have no definite directions.
As examples
of directed lighting offices and factories may be cited where
the
large

that

shadows behind the objects

Diffused light

fall.

coming from such

light

is

it

lit-

lighted rooms.

artificially

Directed Versus Diffused Light.

globes surrounding them.

artificial

example of nearly shadowless natural

work

If

to be

we have outdoors on every cloudy day an

unusual, because

are,

however,

unusual as to

so

is

would be

it

shadow with

of

would seem

there

any illumination

in

fact,

as unpleasant.

it

Some have claimed

existence.

its

produce a ghastly
that

inefficient,

explanation of the disagreeable effect

Directed light
be considered as that which comes directly to the surface

the

in

what constitute the

have been a number of explanations. The essential

better

that

places

have been

to

objectionable or disagreeable features of indirect lighting there

as a natural cause.

the

As

it

This sensation

commented upon repeatedly

Chicago discussion of the paper.

that

in

room.

way seems

lighted in this

noticed by others and was

is

to

in par-

In the paper

indirect lighting extremely uneconomical, but that

was not agreeable

appliances, although the latter
is

unusual.

is

it

recently presented before the society by Mr. E. A. Norman, in
which the results from the indirect lighting of a certain room
were discussed, attention was called to the fact that not only

and the introduction of new
might perhaps better be classified

There

coming from "nowhere

light

not pleasant, because

is

to

reflectors covering

Individual lamps afford the least costly method,

but at the expense of a lower working efficiency of the whole
office

costly.

or shop force, and hence with a

total

result that

is

too

:
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Building.
is

given the programme for the exercises in con-

nection with the dedication of the Engineering Societies Build-

Announcements have already been made

ing.

as to the meetings that will be held during the
the

American

Societ>' of

in these

pages

same week

of

Mechanical Engineers and the Ameri-

can Institute of Mining Engineers.
It is likely that other
arrangements will also be made. The exercises begin on April
16, at
I.

p.

3

m., as follows

Music.

2.

The

Opening

— Mr.

14.

on both panel and cross-seat types of street car heaters, it
was deemed unwise to make any. changes in the rules already
in force; but cut-outs and switches in car houses must be
placed between the non-grounded side and the lamps or motors
they are to protect. Moreover, all rails must be bonded with a
conductor equivalent to No. 00 B. & S. gauge. In car houses all
pendant cords and all portable conductors are considered to be
subject to hard usage, and hence must have an extra layer of
rubber between the outer cover and flexible cord and have a
tough, braided cover over the whole.

The

and single pole
were modified so that single-pole switches may be
installed, where, under the rules, no switch would be required.
These changes do not modify the rules pertaining to switches
for services or for motors and heating devices.
Rules and explanatory notes were adopted for use by the
laboratories, calling for two ratings of variable-speed alternating-current motors; one, the maximum current the motor
will carry for five minutes, and the other, the maximum curFrom
rent the motor will carry for 30 minutes, starting cold.
these ratings the safe allowable current for any length of time
between these can be determined by interpolation.
rules governing the installation of double

switches

Charles Wallace Hunt, presiding

use as a gavel of the setting maul employed
by Mrs. Carnegie in laying the corner stone of the building.
officer.

XLIX, No.

tests

Dedication of the Engineering Societies

Subjoined

Vol.

first

Prayer by the Rev. Edward Everett Hale, Chaplain U. S.
4. Communications from the President of the United
States; President of the Republic of Mexico; Governor-General
of Canada. 5. Historical address by Charles F. Scott, chairman
of the conference and building committees. 6. Acceptance of
the building by E.
Olcott, president of the United Engineering Society, representing the Founder Societies. 7. Address by
Andrew Carnegie, the donor of the building. 8. Music. 9.
Oration by President Arthur T. Hadley, of Yale University,
"The Professional Ideals of the Twentieth Century." 10. Music
Evening Exercises, First Day, Reception, 9 p. m.-io:30 p. m.
General reception in the main auditorium; 10:30-12:00, reception by the officers and councils of the Founder Societies in
their respective headquarters or floors.
Refreshments will be
served during the evening on the fifth floor. It is believed th.it

3.

Senate.

R

may also hold receptions in their respectduring the evening. There will be' music on
two or more floors throughout the evening.
Second Day, Wednesday, April 17, 2:30 p. m. i. Introduction by Mr. J. W. Lieb, Jr., chairman of dedication committhe associated societies
ive headquarters

Addresses by presidents of founder societies Dr. Samuel
Sheldon, president A. I. E. E.
Dr. F. R. Hutton, president,
A. S. M. E. Dr. John Hays Hammond, president, A. I. M. E.
3. Greetings and felicitations from foreign and national scientific societies and institutions of learning.
4. Address by Dr.
James Douglas, past president, A. I. M. E. 5. Presentation of
John Fritz Gold Medal to Dr. Alexander Graham Bell, by Mr.
Charles F. Scott, chairman, John Fritz Medal Board of Award.
6. Presentation of medals for distinguished services to Mr. R.
W, Pope, secretary, A. I. E. E. Dr. F. R. Hutton, past secretee. 2.

;

;

A

complete set of special rules governing the installation of
and apparatus for electric light, heat and power in theaters was adopted. Rules for moving picture machines were also
formulated, and these will replace those already in the Code.
The rules governing the installation of resistance boxes and
v;ires

equalizers were amended,

and a new section added prohibiting

the starting of variable speed motors, unless of special design,

under weakened

The

field, if

they are controlled by field regulation.

proposition that rheostats be constructed so that even

if

the resistive conductor be fused by excessive current, the arc

or any attendant flame will be quickly and safely extinguished,
met with some opposition and much discussion. It was finally

given into the hands of a committee, who are to consult with
manufacturers and frame reasonable rules governing the manufacture and installation of certain rheostats, especially those of

;

;

tary. A.

M. E.

S.

M.

E.

;

CBy Dr A.

Dr. Rossiter

W. Raymond,

secretary, A.

I.

R. Lcdoux, past president. United Engineer-

ing Society).

Revision

of"

National Electrical Code.

This committee will take up other details of
manufacture than the resistive material and also report on the
question of circuit breakers and fuses in connection with motorstarting boxes, upon which no satisfactory rules exist.
The rule prohibiting the use of incandescent lamps in series
tor decorative purposes inside of buildings, except by permission, was stricken from the Code.
New rules governing the installation of metal molding were adopted. In metal molding the
use of approved conduit wire is made mandatory.
With this
system it is recommended that for direct-current circuits the
two or more wires of a circuit be placed in the same molding so
that a subsequent change to alternating current may be easily
made, if this be found desirable.
Fine print notes were added to the general rules covering the
the grid type.

installation of fuses, providing that the fuse in the neutral wire

The

meeting of the Underwriters' National
Elect'ic Association was held March 27 and 28 in New York.
In attendance and discussion the meeting was, perhaps, the most
successful thus far held by the Association.
One of the important actions avas the appointment of a committee to consider
the advisability of rcarrangpng the Code. A committee was also
authorized to formulate rules on electric cranes, which, if
adopted, will appear in the 1907 edition of the Code. A subcommittee appointed to consider the subject of electric smoothing irons recommended that the entire matter he referred to the
Underwriters' Laboratories, where tests should be made with
a view to formulating rules regulating the installation and use
of this device. The subject of grounding low-potential circuits
it to be reopened, a committee for this purpose tiaving been
appointed to confer with committees from the Amcriran Institute of Electrical Engineers, the National Electric Light Association, the Association of Edison Illuminating Companies and
fifteenth annual

the National Electric Inspectors' Assoriatinn

Slight changes were

made

governing the installation of signaling systems, and also in the rules governing the
insulation of slow-burning weatherproof wire. After exhaustive
in the rules

of three-wire systems
tral

wire

is

may

be omitted, provided that the neu-

of equal carrying capacity to the larger of the out-

is grounded as provided in the Code.
Rules governing the construction and equipment of electric
signs were adopted for laboratory use and will be printed in
the "List of Fittings." These rules cover the electric sign manu-

side wires and

facture very

fully

from

a

fire

hazard standpoint and give a

dcfinilencss to the question of whether the sign meets the

requirements or not.
as there

Code

Heretofore there were as many opinions

were inspectors.

The proposal to eliminate wooden molding from show windows was voted <lown by a large majority.
Following arc some of the more important changes made to
the Code not already covered in committee reports:
The use of an cncloscd-typc motor is recommended in dusty
places, being preferable to wooden boxes.
In

than

central

or

thoroughly

sub-stations,

insulated

casings

instrument

of

transformers,

transformers,

other

must be

permanently and cfTcctivcly grounded.
Sub-bases of porcelain or hardwood which

will

separate the

—
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wires at least ^s-in. from the surface wired over, must be inunder all snap switches used in exposed and molding

stalled

work.
•

Key

country.

If a sufficient number can be secured from the large
arrangements can probably be made for special cars

centers,

from those
sockets will not be approved

inflammable

if

installed over specially

669

points.

Details as to transportation will be pub-

lished later.

or where exposed to flyings of combustible

Following the plan of last year, arrangements are being made
for an exhibition by associate members.
For this purpose the

Flexible cord must not be used in show windows, except when
provided with an approved metal armor, and for portable use
may have an approved metal flexible armor instead of the outer
covering required by the Code.

Snap switches must operate successfully at 50 per cent overload in amperes and at 125 volts direct-current, for all switches

large ballroom of the New Willard, having a floor area of approximately 10,000 sq. ft., has been secured. This room is on
the same floor with the hall in which the meetings will take
place and ample elevator service at both ends insures to each
section about equal value from the standpoint of attendance and
display.
departure from last year's practice will be made in

of 125 volts or less, and at 250 volts direct-current, for all 126
to 250-volt switches under the most severe conditions which they

the renting of sections, in that the price will include the erection
of booths, wiring and lighting. This will eliminate the annoy-

are liable to meet in practice.
All sockets must be marked with the manufacturer's name
or trademark. The standard key socket must also be plainly
marked, as, for example, 250 V. 50-cp. Keyless sockets and

ance incidental to contracting separately for each item.
The
prices have been fixed at $100 for wall sections, and $125 for

stuff,

material.

special sockets

must be marked with

the

current and voltage

for which they are designed.

The

A

center sections.

Information relating to details of the exhibition may be
obtained from the vice-chairman of the exhibition committee,

Mr. Walter NeumuUer, 55 Duane Street,

inside of the shell of sockets

must be

lined with insu-

New York

City.

expected that the rental to be derived from exhibits will
not much more than pay the expenses in connection therewith.
It is

lating material which must absolutely prevent the shell from
becoming a part of the circuit, even though the wires inside
the socket should become loosened or detached from their position under the binding screws.
Bottoms of cabinets should have a slant to prevent the accumulation of dust and also to prevent their being used as

plan inaugurated by the association last year of meeting
expenses of the convention, rather than allow the local
company to assume such burden, will be followed this
year, and convention expenses will be met by individual

company

subscriptions.

shelves.

urer

the

The
the

kindly

of

association,

consented

to

These may be
Mr. W. C.

serve

as

sent
L.

treasurer

to

the

Eglin,

of

the

treas-

who

has
conven-

All subscriptions for the convention will be applied solepurpose and, subject to the action of the executive
session, any surplus will be returned pro-rata to the individual

Washington National Electric Light

tion.

ly to that

Convention.

subscribers.

The accompanying

•••

a-plan of the floor in the New Willard Hotel, Washington, D. C, which has been taken by the
National Electric Light Association for the period of its Washington convention, to be held June 4, 5, 6 and 7. The secretary's
cut

.

is

Meeting of the National Conference on
Standard Electrical Rules.
At the annual meeting of the National Conference on Standard Electrical Rules, held in the auditorium of the New York
Edison Company on Friday, March 29, the following resoluwas adopted: "Resolved, that the National Electric Code
should not contain requirements regulating hazards not due to

tion

electricity,

and

that the rules pertaining to theater exits should

f^OWTKK>TU STWKXT

CONVENTION FLOOR PLAN AT NEW WILLARD HOTEL.
headquarters will adjoin the elevator lobby, and the headquarcome under this class." This had reference to a rule passed
ters of this journal is near by.
The master of transportation
the day previous by the Underwriters specifying that all theater
will have a room adjoining that of the secretary.
The sessions
exits should be plainly marked by a sign at each, the face to be
will be held in the small ballroom on this floor, which has ample
illuminated and bear the word "exit," the letters of which must
seating capacity, and being located on the highest floor, is well
not be less than 4 ins. high, and also stating that there must not
open to light and air.
be more than one set of fuses in any "exit" sign circuit between
Rooms in the New Willard or any other hotel selected by a
service fuses and sign. Representatives of the various national
member will be reserved upon application to Mr. Dudley Farorganizations comprising the National Conference were in atrand, secretary of the General
Convention Committee, 55
tendance, and many points in the Code were explained by the
Duane Street, New York.
representative of the Underwriters p.'esent.
Mr. W. H. Blood,
The master of transportation, Mr. George F. Porter, is now
Jr., is president of the Conference and Mr. C. J. H. Woodbury,
arranging for special railroad rates from different parts of the
secretary-treasurer.
K. E. L. A.
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United States Government Coal Specifications.

named

in the

Vol.

XLIX, No.

i;

proposal for the coal specified by the bidder, cor-

shown by
above and below the standard established by the bid.
For example, if the coal contains 2 per cent, more or less, B.
t.
u. than the established standard, the price will be increased
rected

variation in heating value and ash, as

for

analysis,

Some

years ago the United States Treasury Department, at

the suggestion of Mr. J. E. Woodwell, inspector of electric light
plants, put into effect a system of purchasing coal upon the heat
unit basis for the electric plants under

its

charge, the quality of

price will also be fur-

For

all coal

which by

the coal imder such a contract being determined by proximate

analysis contains less ash than that established in the proposal

analysis

and calorimetric tests.
Since the work was first
method has been developed, step by step, as the result of experience in its use in the department and also by studying similar methods employed by the Interborough Rapid Transit Company, of New York, the Fuel Engineering Company, of
Chicago, the United Gas Improvement Company, of Philadelphia, and other corporations which buy large amounts of coal.
The success of the system has been so marked that this year

of the bidder a

started the

per cent less ash will be paid.

Congress authorized the Fuel Testing Division of the Geological Survey to determine the quality of coal purchased by all
Government departments, the expense being borne by the general appropriation for fuel testing.

It

was accordingly consid-

ered opportune to prepare a general specification for all coal
offered for Government use, except certain purchases made for
the navy. A standard specification was developed by the joint

Woodwell, E. D. Randall, of the Geoand Mr. S. S. Voorhees, engineer of tests. Treasury Department.
The preliminary draft of this specification
was submitted to the Advisory Board on Testing Materials, appointed by President Roosevelt some time ago, and this board
modified the arrangement of the specifications somewhat.
It
seems likely that at least a half of the departments of the
Government will adopt the specifications during the coming fiscal
year.
The tests are believed to be fair to both purchaser and
seller of coal, and many coal dealers have already signified their
willingness to furnish fuel on this basis, and have commended
the method.
Nevertheless, discussion of the specifications is
invited and, if offered, will meet with careful consideration.
The specifications open with a description of the desired fuel
for the contract in hand, inserted by the Government representative, based on a consideration of the boiler and furnace condition under which the fuel will be used. It is not expected that
all deliveries will be absolutely uniform or agree exactly with
the standard established by the contractor in his tender under
efforts of Messrs. J. E.
logical Survey,

the specification, but
in

it

is

necessary for

the limit set by the Government.

all

deliveries to be with-

These

limits are consid-

premium of

i

cent per ton

An

for

each whole

increase in the ash content of

2 per cent over the standard established by the contractor will
the excess exceeds 2 per cent above the standard established, de-

duction will be made from the price in accordance with a scale
included in the specifications.

The heating value expressed in B. t. u. of coal containing
approximately the same percentage of ash is essentially a direct
measure of the actual value

to the purchaser,

and for

is weighed when delivered and the payupon the price per ton, it is necessary to
determine the heating value of the coal in the condition in which
it is received, containing whatever moisture may be present at
The correction in payment made for the variation of
the time.

received.

As

the coal

ments are based

ash in dry coal
ditional

boiler

also

to take account of the cost of

is

and ash and

fuel

its

effect

handling adon the capacity of the

and furnace.

Lightning Phenomena and Lightning
Arresters.
The regular March meeting of the American Institute of ElecEngineers, held March 29, 1907, was devoted to lightning
phenomena and the protection against lightning. Lightning
trical

phenomena
metz.

in electric circuits

was discussed by Dr.

C. P. Stein-

Protection against lightning and the multi-gap lightning

arrester were treated in a paper by Messrs. D. B. Rushraore

and D. Dubois

new

;

while Prof. E. E. F. Creighton described

Dr. Steinmetz stated that the term "lightning," as applied to
the

phenomena

in

denotes

electric circuits,

all

abnormal

meet the description given in the specifications for
lot, and permit deliveries within the time limit
set.
Of course, the standard established by the contractor should
be one which requires the least correction for variation in heat
units and ash from the values set up.
In all practicable cases the coal will be sampled at the time it
it being Hclivercd into the building where it will be used.
The
sample taken will in no case be less than loo lbs., selected proportionally from lumps and fine coal.
It will be pulverized as
rapidly as possible until none of the frag^mcnts exceed '/j-in. in
diameter, and will then be quartered until the final sample can
be contained in the shipping can or jar, which will be sealed
air-tight and sent to the Treasury Department for analysis.
Immediately on receipt of the lamplc it will be analyzed according to the method adopted by the American Chemical Society.
Coal rontaining percentages of volatile matter, sulphur and
4ust higher than the limits indicated in the specifications and

tems.

maximum

forming part of the specifications will
Occasionally deliveries containing ash up to the
be rejected.
percentage indicated in the column of "Maximum Limits for
limit indicated in a tabic

may be accepted, I'Vcqiicnt or continued failmaintain the standard established by the contractor,
the bid, will be considered sufficient cause for the cancellation of
the conlracf.
Payment will he made on the basis of the price
Ash"
ure

in the table,

to

volt-

The phenomena comprise

ages and abnormal frequencies.
tion,

coal containing a percentage of ash in excels of the

some

principles in the design of lightning arresters.

or group of mines, provided proper care is exercised in mining
and in picking out refuse. Bearing these facts in mind it is
only necessary for the bidder to select coal for each proposal
will

this rea-

son the specification provides for an adjustment of payment in
direct proportion to the variation in heat units in the coal as

internal disturbances due to defects of the circuit or

which

When

be tolerated without exacting a penalty for such excess.

ered wide enough to permit the use of the output of any mine

that particular

.

The

or decreased 2 per cent, accordingly.

ther corrected for the percentages of ash.

its

the

opera-

external disturbances due to atmospheric electricity, and

may

surges which

be brought about by the external or internal

disturbances and depend for their energy on the generator sys-

The mean

potential difference between an electric circuit

and the ground may gradually

on account of the accumui'hc charge may some-

rise

lation of an electric charge in the circuit,

times be attributed to direct contact with rain, snowdrift or fog
carried by the wind across the

line.

It is

sometimes produced

by electrostatic induction from a passing cloud.
Thus, when a
positively charged cloud passes over a transmission line, the

ground below the
If the line

is

line possesses a negative electrostatic charge.

insulated from the ground

potential against the ground,

increases to a

sufficient

it assumes a positive
and when the potential difference

value a discharge

takes

place.

The

danger from the accumulation of charges lies in their liability
to damage the insulation of the system by punctures an<l to produce by their discharge other and more serious disturb.inces.
A second class of lightning phenomena is found in the impulse of traveling waves.
A sudden charging of a transmission
line, as by a lightning stroke or by any other sudden local
change, produces a wave of potential and of current which runs
a'ong the line. Such a wave is very high and has a steep front
,it
its starting point, but it gradually brn.idcns and flattens out
and ultimately disappears if the line is of imliniilcd length.
When such a wave reaches the end of the line it is rrfloclcd and
thrown bark, thereby forming a system of nodes .-ind aiUinodes
and producitig a standing wave When a traveling wave reaches
a

station

it

is

partly reflected by

inductance of reactive

coils.
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made to
The

protect equally as well at one frequency as at an-

transformers, instruments,

The
etc., and is partly transmitted.
and transmitted waves become superposed
upon each other, and the impulse is broken up into a number
of secondary impulses and local standing waves, which may

be

different

other.

reach voltages far higher than that of the traveling wave. Some
of the causes of such traveling waves are direct or secondary
lightning strokes; electrostatic induction by the clouds; dis-

quency discharge

reflected

charges of slowly accumulated potential any spark discharge
from one line to another or to the ground; the existence of a
self-rupturing arc in the system, or any sudden changes of load
;

connection or disconnection of apparatus.

Standing waves or oscillations

in electric circuits

vary from

the very low frequency of the fundamental surge of very long

which produces commercial alternating current frequencies to frequencies of several hundred million cycles
per second, as fotmd in the discharge oscillation between cylinders of a multi-gap lightning arrester. Due to this enormous
transmission

lines,

range of frequency the physical effect of the oscillation also
When discharging a high frequency oscillation,
varies greatly.
lightning arresters may fail to hold back the machine current

and

the short circuit resulting therefrom

may produce

a low

frequency surge.
As introductory to their discussion of the protection against
lightning. Messrs. Rushmore and Dubois exhibited a large number of photographs of lightning showing the varieties of dis-

may be expected. They stated that from the
standpoint of protection of the system from static disturbances
whether external or internal, the grounded star transformer
charges which

connection with overhead ground wire offers the best conditions
and is in general to be recommended where the choice is not

Its

to

numbers of the cylinders. The arresters are so designed that should the arc pass across all of the gaps following
the static discharge, the number of gaps is sufficient to exThe cylinders are arranged in four groups.
tinguish the arc.
Across the first group is shunted the low resistance; across the
first and second combined "is shunted the medium resistance;
across the first, second and third combined is shunted the high
resistance, while no shunt is placed aroimd the fourth group.
The extremely high frequency discharges break across the cylinIt has been found that when the gaps are
ders in rotation.
shunted by a resistance of sufficiently low value the current from

dynamo will not follow the high-frequency across the gaps,
but will be shunted at once to the resistance and the arc will
thereby be extinguished.
the

The paper by

Prof. Creighton described a

into a vessel containing

Two

metallic

may be

left

Due

trode.

to the so-called counter-electromotive force of the

requires about 1500 volts to maintain the current through
the cell, in spite of the fact that the resistance of the cell is
extremely low. At any e. m. f. above 1500 volts per cell there
it

produced a rush of current in proportion to the pressure
above 1500 volts. In other words, there is a critical voltage
above which a free discharge of electricity passes without the
intervention of anything more than a slight ohmic resistance.
With an alternating voltage a spark can form into an arc only
is

peak value and

When

zero.

it

is

extinguished before the voltage reaches

the metallic electrodes touch the liquid

The

current dies out before a complete cycle

rent flows at a short-circuit rate.

ficient to

the electrostatic capacity between the individual cylinders and»

again

is

im-

pressed across the arrester the potential gradient is not uniform
along the cyhnders because the charging current which passes

between the adjacent cylinders depends not only upon the electrostatic capacity between the cylinders, but also upon the
capacity to ground. Thus the potential gradient is considerably
At a certain
steeper at the high voltage end of the arrester.
voltage across the arrester the potential gradient between the
first and second cylinders is sufficient to break down the dielectric between them the potential of the second cylinder being
connected to the first by an arc, then rises and a breakdown
occurs to the third cylinder and so on until the arc has passed
;

entirely across the arrester.

and

the potential

the

maximum

is

The

line

current then flows across

distributed uniformly along the cylinders;

potential difference

is

less

than

in

the case of

breakdown, so that the arc may become ruptured.
As stated above, when the breakdown occurs from the first
to the second cylinders, the potential of the second cylinder depends upon the amount of current which passes. As this current is that due to the capacities it will be greater at higher frethe

initial

quencies.

The multi-gap

arrester will, therefore, discharge

easily at high frequencies than at low.

By

more

properly designing

the resistance used in scries with the arrester, the arrester can

neces-

current density at the

such as to start an arc, which throws the electroljrte
away from the electrode and automatically lengthens the arc
The arc voltage being greater than the impressed voltage, the

tageous characteristics of the arrester are to be attributed to
voltage

it is

The series gaps
sary to introduce a single air-gap in series.
may be set at any value above that corresponding to the line
potential.
When a discharge occurs across the gaps the cur-

known, the essential elements of this arrester consist in a
number of cylinders between line and ground and line and line,
The advansmall air-gaps being left between the cylinders.

When

of liquid

electrodes

dipped into the electrolyte or there may be a
between the electrode and the electrolyte. When
current is passed from one electrode to the other in either direction the liquid must become negative at one or the other elecelectrodes

small gap

electrode

between each cylinder and the ground.

new form

extend
an electrolyte of high conductivity. The

lightning arrester.

electrode

considerable portion of the paper by Messrs. Rushmore and
Dubois was devoted to the multi-gap lightning arrester. As is
well

in

usual functions are in gen-

certain

at

a disturbing one.

one of the most important factors

and to give fewer gaps for the low frebreak across. In the new designs the discrimination with regard to the higher frequency has been largely removed by the use of three resistances designated, respectively, as the low, the medium and the high, shunted across

horn arrester discharges, is a possible source of disturbance
much worse than the original one and under certain conditions
so that the possibility
it can give rise to very high voltages,
exists that the horn arrester instead of being a protective fea-

may become

is

eral to limit the current

arc

A

resistance

lightning arrester construction.

determined by other conditions. Due to its apparent simplicity,
the horn lightning arrester has of late received considerable atIt is, in reality, an emergency device and serves as a
tention.
weak point in the system which is the first to rupture when
the voltage increases to a dangerous value. In general, the discharge of horn arresters without resistance will throw synchronous apparatus out of step, and necessitates starting up
the system again. A flaming arc in air, such as occurs on the

ture

671

its

is

;

the series

gap

is

suf-

withstand the line voltage, and the electrolyte assumes
Extensive experilevel in contact with the electrodes.

tests have been made w ith the liquid electrode arresters
on 2300-volt, 13,000-volt and 33,000-volt circuits.
The discussion was opened by Dr. F. A. C. Perrine, who
disagreed with the presentation of the case of the horn arrester.

mental

The proper use for this arrester is as an extra protection
surges which would probably destroy any other type of

against
arrester

and leave the apparatus without protection during the continuExperience has shown that where horn
ance of the storm.
arresters are used in parallel with multi-gap arresters the high
frequency disturbances discharge harmlessly over the multi-gap
arresters; while the low periodicity surges pass over the horn
arresters. He stated, as his opinion, that in the present state of
the art. leaving out of consideration the recently described electrolytic arrester, the best protection is found in a combination
of the horn and multi-gap arresters. In the electrolytic arrester

found a new type of protective apparatus. The formaseems very important, indeed, to its proper performance. The electrolyte arrester seems
to be objectionable in that the arc formed within the arrester
would probably rapidly evaporate the electrolyte, and the cells
there

is

tion of an actual arc in the electrolyte

would require considerable watching.
Mr. Farley Osgood related some actual experiences with 60
miles of 30,000- volt transmission circuits feeding power to three

:
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sub-stations, in

which 60-cycle rotary converters are used.

sistances in series with the gaps of multi-gap arresters

but discarded, and subsequently resistances were placed
shunt with the gaps. The record for 1906 shows that there
has been no interruption to service, although 20 discharges
have been noted.
Mr. P. H. Thomas stated that the multi-gap arrester with
in

shunt resistance, leaving out of account the electrolytic arrester
for the present, seems to be the most promising protective device now available.
He expressed the opinion that the art of
protection against lightning

now

is

so far advanced that

it

a tower.
Mr. D. Dubois explained that multi-gap arresters are so deerator

is

when a discharge occurs

the current from the gen-

limited by the higher series resistance to about one-

sixteenth of an ampere, which causes such a drop in the resistance rod that there remains a drop of only about 80 volts

This voltage

across each gap.
ly

is

so low that the arc

is

prompt-

ruptured.

Mr. William McClellan reported the results of some observations made upon multi-gap lightning arrester equipments used
on 11,000-volt trolley circuits, which tended to show that such
arresters are destroyed when the disturbances are heavy and frequent.

The

electrolytic arrester possesses

acteristics in that

it

most excellent char-

acts exactly like a safety valve.

station supplying the

power

is

When

MAGNETIC
its

ANNIVERSARY.— The.

CLUB

New York

Club of

Magnetic
and
Denis Hotel on

will celebrate its nineteenth anniversary

spring meeting with a dinner at the

St.

Wednesday, April 17, at 6:30. A most delightful time is expected, and in addition to the excellent dinner a unique programme of entertainment has been provided. Mr. George H.
Usher is president, and Mr. T. E. Fleming is chairman of the
entertainment committee.

is

unnecessary to be annoyed by the shutting down of the plant,
such as is occasioned when a horn arrester discharges.
Mr. V. G. Converse called attention to the fact that when
fuses are used in series with the horn arrester, a single stroke
does not leave the system unprotected, because it is possible to
employ repeating fuses so arranged tftat when one fuse blows
a switch drops and connects in a second fuse, a third fuse, a
fourth fuse, and so on. The Ontario Power Company during
the whole of last season observed only one discharge from the
generators at the power station, but there were numerous discharges from the lines across the insulators. Experience has
shown that a lightning disturbance seldom travels more than
four or five line spans before it will pass to ground by way of

signed that

14.

CURRENT INEWS AND NOTES.

Rewere

tried,

XLIX, No.

Vol.

the

equipped with large generator

A.
the

I.

NOMINATIONS.—The

E. E.

American

Board of Directors of

Institute of Electrical Engineers has selected the

nominees for the forthcoming annual election
Mr. Henry G. Stott, New York; vice-presidents,
Messrs. L. A. Ferguson, Chicago, W. C. L. Eglin, Philadelphia,
J. G. White, New York; managers, Messrs. Percy H. Thomas,
New York, B. G. Lamme, Pittsburg, H. W. Buck, New York,
Morgan Brooks, Urbana, 111. treasurer, George A. Hamilton,
New York; secretary, Ralph W. Pope, New York. The following were transferred from the grade of associate to full
member
Prof. A. S. Langsdorf, St. Louis, and Mr. L. L.
Perry, New York.
following

President,

;

:

STREET LIGHTING SPECIFICATIONS.—A

meeting of

the committee of the National Electric Light Association to con-

and new methods
was held on Saturday, March 30, at the

sider street lighting specifications

illumination

for street
oflices of

Mr. Dud-

the association in the Engineering Societies' Building.
ley

Farrand

chairman of the committee, and the other mem-

is

bers are Messrs. Louis A. Ferguson, Paul Spencer, C. P. Stein-

mentz and A. E. Kennelly, all of whom were present. It is the
intention of the committee to frame a model contract between
municipalities and central station companies doing street lighting, and to include therein the relative illuminating values of

now in use for such purpose, so
change over from one system to

the several types of illuminants
that if a

company wishes

may

be no

efficiencies.

This

another there
relative

to

difficulty
is

in

settling the question of

a subject regarding which

many
and

capacity, so that a short-circuit sustained for a considerable tinie

inquiries have been directed to the office of the association,

shut-down, horn arresters can be used to
advantage When extra insulation is placed on the end turns of
transformer windings and powerful insulators are used on the
line a certain rise in voltage may be taken care of without protective devices.
The lightning arresters should be so adjusted
as to relieve the line from any excess voltage but not to discharge every lime the voltage rises slightly above the normal.
Mr. Ray P. Jackson explained that in the type of electrolytic
arrester u.scd by him there seems to exist a dielectric film, which
after it has been punctured is capable of resealing itself when
the voltage drops below a certain value.
It acts like a valve
with a spring behind it. Concerning the horn arrester, it may
be stated that its virtues consist chiefly in its mechanical characteristics.
It is comparatively simple and cheap, and can be
placed out of doors. It will prove an excellent device for use
in series with an electrolytic arrester for limiting the current

the report of the committee will be greatly appreciated by the

will

not cause

a

from the dynamos to a small
Mr. H. C. Wirt remarked

value.

that the only disadvantage posby the electrolytic arrester resides in the liquid.
It
seems, however, to represent (he solution of the liglitning arlie submitted some data regarding the operarester problem.

sessed

tion of the shunt

system

33,000-volt

resistance type of
installed

at

multi-gap arrester on a

Joplin,

Mo.

Although

much

trouble was experienced with the series-resistance type of arrester,

almost perfect results have been obtained with the shunt

resist.mcc arrester 'iibscqucntly used.

Dr.

C.

P.

against the

Stcmmef!;,

employment of
when the

rester, .Hlatcd that

existing
arrester.

a

the

objections

raised

fuse in a shunted resistance ar-

fuse blows the system remains pro

the general public.

TELEGRAPH RATES have been advanced from April i
by the Western Union and Postal Telegraph Companies, the
increases ranging from 33 to 66 per cent. Several States which
escape

the

increase

for

the

present

are

California,

Florida,

Idaho, Indian Territory, Louisiana, Michigan, Nevada, Oregon,

South Dakota, Texas, Utah, Washington State, Wisconsin and
In Canada, the Provinces of Manitoba, Ontario
:md Quebec are exempt from the increase. In explaining the
"It is simply
advance, President Clowry is quoted as follows
a readjustment of the rates, one that the company has had in
mind for some time. It was made necessary by the fact that
the Western Union has been losing money on many of its
messages for several years. This state of affairs was brought
about some time ago by a war between the independent teleDuring this war the price of messages in
graph companies.
some districts was cut down so low that, instead of a profit,
there was a loss in handling them. The companies in that war

Wyoming.

:

were bankrupted, naturally enough. Some of the rates that
were made as a result of that war have remained the same ever
since.
We have been losing money on a great many 25-cent
messages.
Such messages have been costing us in many inAnother thing that
stances from 28 to 30 cents to handle.
has

to

much as though the fuse h.irl initially not been
The conditions arc in no respect analogous to those
when a fuse is inserted in series with the horn type of

tcctcd c(|ually as
installed.

rcplyinn

in

members and

influenced

the

company

to

increase

the

localities is the great increase in the cost of

ness.

rate

For instance, copper wire mnv costs twice as

did a few years ago.

The

in

certain

running the businnicli as

it

increase in cost of telegraph mate100 per cent.
The general cost of

rial has been from 25 l'>
The cost of labor is
maintenance is greater than formerly.
wish it distinctly understood that Ihis i< not a
higher.
I
general increase, lutt merely a rcridjiistmeMl of ihe nl.l r.ites "

April

HUNGARIAN

TELEGRAPHS.— li.

Consul-General

S.

Chester reports from Budapest that postal, telegraph and telephone rates will not be raised in Hungary, but that the Hungarian Minister of Commerce will make every effort to make
arrangements to lower the rates.

PHILADELPHIA COMMISSION.—The
ers of Philadelphia,

recommended

in a

report

Gas Commission-

City

the

to

have

Council,

the appointment of a board of gas

and

electric

members, to be named by the Goverany way with local lighting interests.

light inspection, of three

nor, not connected in

SAN FRANCISCO IN DARKNESS.—A dispatch from
San Francisco, dated April 2, states that the main power house
of the San Francisco Gas & Electric Company, in South San
Francisco, was destroyed by fire that evening and that the city
was left in darkness. The cause of the fire is not known, but it
The electric railways
is thought it started in the engine room.
continue in operation, as they get their power from other
The loss is stated to be $1,000,000.
sources.

ALUMINUM-COBALT ALLOY AS A SUBSTITUTE
FOR COPPER. —An alloy of aluminum and cobalt is claimed
by the inventor, William C. Davis, of Readsboro, Vt., to possess properties that will cause it to supersede copper for elecIt is claimed tliat the alloy can be sold for 18
trical purposes.
Tests made at the Stanley works in Pittscents per pound.
field,

WORLD
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Mass., gave a specific resistance 18.8 per cent less than

and a

that of copper

The

14.2 per cent less.

specific gravity

tensile strength is stated to be as 71.8 to 63.31 for copper.
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The Republican party favored ordinances which were

the system for $50,000,000 plus the

New

fore the

an address delivered beYork Electrical Society on March 27, Dr. C. J.
outlined the development of the National Elec-

H. Woodbury
trical Code from the year

when

1885,

formulated, until the present time.

He

the

first

were

rules

stated that in almost

amount

to

be spent for imme-

diate rehabilitation of the lines, six months' notice being necesThe ordisary of the city's intention to acquire the property.

nances also provide for universal transfers throughout the city,
and 55 per cent of the net profits of the companies
The vote generally showed a decided
to be paid to the city.
reversal of public opinion on municipal ownership, compared

a 5-cent fare

with the Mayoralty campaign two years ago. Mr. Dunne was
supported by the "yellow" Hearst newspapers, but by no others,
all the decent organs of public opinion being strongly against

Dunne programme.

the

R.

P.

R.

SCHOLARSHIPS.—At

Philadelphia on March
Anne Thomson, Frank Graham Thomson, and

27, the offer of

Clark Thomson, of a fund of $120,000 to establish what are to
known as the "Frank Thomson Scholarships," was accepted

be

and approved. The fund has been deposited with the Fidelity
Trust Company, as trustee. The grantors of the trust declare
their desire to afford to "sons of living or deceased employees
of

the lines of the railroad an opportunity for a technical

all

education, so as better to enable them to qualify themselves for

employment by the company."

Competitive examinations are
open only to sons of Pennsylvania employees, "corresponding in general to the entrance requirements of the scientific departments of the higher class universities, colleges, and
to be held,

The company, in selecting candidates is
schools."
allowed to take into consideration not only the examination
technical

"marks" but the physical and

UNDERWRITERS' RULES.— In

recently

passed by a Democratic City Council over the veto of Mayor
Dunne. These ordinances provided for 20-year franchises for
the street car companies, the city retaining the right to purchase

employees.

railroad

m.oral qualifications requisite for

After passing the examinations held by

must qualify

the company, the winner of a scholarship

for ad-

mission to one of the technical schools or departments approved
by the company before he receives his certificate entitling him
Beginning this year two
to draw upon the scholarship fund.

amounts to $600 a year, are to be
and every year two will be added. After four years two
be graduated annually, keeping a total of eight men m

every case the enforcement of the rule had caused the price
of the apparatus to be increased, but both the maker and the
user had subsequently profited by reason of the changes. Much
information was given concerning the intimate connection between improvements in telephone equipments and the ability
to decrease the damage done by fire by reason of instantaneous

scholarships, each of which

alarm systems. As an illustration of the present excellence
of telephone work, lantern slides were shown of masses of
telephone wires and high-tension electrical circuits closely intermingled by storms without any damage whatsoever being
caused to the telephone switchboard apparatus.

was the subject of severe attack by prominent
corporation counsel at a hearing at Albany last week before
the joint Assembly Railroads and Senate Judiciary ComThe principal amendments asked for by the various
mittees.

COLORADO SPRINGS LAMPS.— In

our issue of February
23 an account was given of the controversy then being arbitrated between the city of Colorado Springs and the Pike's
Peak Hydro-Electric Company as to the proper candle-power
rating of arc lamps. Eminent experts appeared before the

and Henry
was taken on the complicated

arbitrators, Messrs. L. G. Carpenter, E. L. Elliott

Floy, and considerable testimony

The total claim of the city for alleged inadequate and improper service was for several thousand dollars and
points at issue.

the arbitrators, as we go to press, have filed an award in favor
of the city of $7,123.67. The decision, under five different heads,
discusses the technical points involved as to meaning of "2000-cp

lamps," the actual service given and the amount of overcharge
involved. The arbitrators hold that there was no intention on
either side to evade the obligations of the contract.

return to this subject next week,
cision

is

when

Wo

shall

the full text of the de-

filled,

will

college

for

Mayor, on April

2,

re-

sulted in a decisive victory for Mr. F. A. Busse, the Republican

candidate,

Mayor
ship,

now

postmaster of the

E. F. Dunne,

and

the city a

is

city.

The defeated

candidate,

the representative of municipal

owner-

tried to block the traction ordinances intended to give

modern

trolley

system with the aid of private

capital.

now proposed

in

New

State

critics

are:

A

judicial review of all actions of the proposed

may
The appointment of

public service commissions, both as to facts which

be in

dispute and as to the law involved.

high-

men

proposed in the measure.
The independence of the commissions of the political powers
to be insured by taking from the governor the power of
Omission of the clause in the present bill
absolute dismissal.
that would prohibit traction companies from acquiring the
class

at a larger salary than that

stock of other traction corporations to the extent that would
Omission of that portion which
render a merger possible.

would give the proposed commissions absolute control in the
of capitalization and stock issues by public service

matter

corporations.

A

general toning

down

of those portions of the

law dealing with the financial supervision of the
traction companies, as well as with the supervision of their
There were also
operating methods, schedules, and rates.
general and sweeping objections based upon the ground that
the proposed public service law was far more stringent than
proposed

Inter-State

traction

THE LineAGO ELECTION

the time.

THE PUBLIC UTILITIES BILL
York

the

before us.

all

Commerce

act,

and steam railroad

but the representatives of the
registered their ob-

interests also

jections against sections of the

bill

that

had been copied from

on the ground that there was no reason for a reMayor McClellan sent a luessage in opposition to
onactiuent.
the bill, based upon the principle of heme rule and local appoitument of the proposed five commissioners for Greater New
that

act,

York.
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A"£W YORK ELECTRICAL SOCIETY.—Ai
of this useful

The

elected.

755>

body, held
society

last

now

week, 51

meeting

the

new members were

has a total active membership of
its organization in 1881.
The

the largest recorded since

officers

propose to make

this

1,000 at

an early

date.

ILLUMINATING ENGINEERING SOCIETY.— The next
meeting of the New York Section of the Illuminating Engineering society will be held Friday, April 12, at 8:15 p. m., at
the Edison Auditorium, 44 West Twent>'-Seventh Street. The
subjects

for

discussion

primarj^

light,

will

be as

and secondary.

2.

follows
i. Standards
of
Comparative rating of in-

about a source.

light

WORCESTER BRANCH

A. I. E. £.— Dr. George R. Olshausen, of Cornell University, addressed the Worcester Polytechnic Institute branch of the American Institute of Electrical
Institute, on March 25, his subject being
"The Power Plant of the Omaha and Council Bluffs Street
Railway Company." The lecture was attended by nearly every
member of the branch and by many students from the electrical
department not members.
It was illustrated by stereopticon
views.
The address was given an added interest by the fact
that Dr. Olshausen was the engineer of construction.

Engineers, at the

was

total estimated

decade from 1850 to i860. In 1850, when the first estimates of the national wealth were made, the figures were only
The most potent cause for the increase from
$7,135,780,228.

was the reaction from the low prices
from 1893 to 1896. The annual
increase of wealth per family from 1890 to 1904 was $182. The
is

stated,

of the period of depression

figures for 1904 include $2,219,000,000 for street railways, $227,000,000 for telegraph systems, $585,000,000 for telephone systems, and $562,000,000 for privately owned light and power

The steam

plants.

down

railroad

systems of the country

are

set

for $11,244,000,000.

subject

of "house organs" for manufacturing concerns was discussed at
the regular monthly meeting and dinner of the Technical PubAssociation,

held

Thursday evening, March

Ad-

28.

made by Stuart Benson, R. Wallace & Sons Mfg.
Company; David Gibson, Globe Machine and Stamping Company; Henry M. Cleaver, Nilcs-Bcmcnt-Pond Company; H. L.
Myers, New York Leather Belting Company, and W. G. Snow,
dresses were

Meriden Britannia Company.

Each one of the speakers

is

the

editor of a successful publication published in the interests of

company he represents. In some cases the house organ has
taken the place of advertising in the trade press; and in other
cases space in the trade magazines has been used as before, or
the

merely to exploit the "house organ." Ten new members were
elected.
The next session will be the closed annual meeting,
April 18, 1907, at the rooms of the Aldinc Association, at whicli
year will be elected.

officers for th.- rnsiiing

TAXAMEIER CABS FOR NEW YORK.— It
that

the

New York

Transportation

Company

will

is

stated

put

about two hundred of them within the next six months.

out

Ac-

cording to President Mr.idc, the company will also gradually
put on a series of gasoline cabs which arc more comfortable
than those

now

tiscd

for cily

travel.

also be supplied with the taxamctcrs.

the taxanictcr because

customers

money

belter

ourselves,"

we think

satisfaction,

said

Mr.

The

gnsolinc c.ibs will

"We

arc going to adopt

we give our
wc can make more

that not only can

but

several
the

European

idea of

U. S. MILITARY TELEGRAPHERS.—The U. S. Military
Telegraph Corps gave a dinner last week at the Hotel Manhattan, New York, to Mr. Andrew Carnegie, as the man who
suggested at the outset of the Civil War the formation of that
useful and patriotic body.
Of the 1500 once in the corps, in
the field, or at the front, or in Washington, about 200 survive, and it is proposed to form a memorial organization.
Chairman David Homer Bates, one of the four operators dispatched to the front at the first call in the Civil War, was in
the chair, and read, as he introduced Mr. Carnegie, the historic
telegram he sent proposing the corps. Mr. Carnegie was warmly cheered as he rose.
After a sharp criticism of Wall Street
gamblers and their bad effect on industry, he gave some

reminiscences of his Civil
tor.

He was

that

Meade.

"Its

success

War

experience as a telegraph opera-

on the Pennsylvania Rail-

a telegraph operator

road when the war broke out and there was a

The menu was couched

call

for tele-

in simplified spelling.

INDICTED FOR MANSLAUGHTER.—hast

has

been

week three

in-

second degree were
handed down by the Grand Jury against the New York Central Railroad Company, as a corporation, and two of its
dictments charging manslaughter

officers,

the

in

as a result of the investigation of the wreck of the

Brewster electric express at Woodlawn on Feb. 16, in which
24 persons were killed and 150 injured. The officials named
and general manager
in the indictments are vice-president
A. H. Smith and Ira A. McCormack, general superintendent
of the road. Both of these officers, if found guilty as charged
in the indictment, will be liable to fifteen years' imprisonment
or a fine of $1,000, or to both, the latter being the maximum
penalty for manslaughter in the second degree. As a corporation, however, the railroad cannot be held feloniously, and

upon conviction
presentment

TECHNICAL PUBLICITY ASSOCIATION.— The
licity

like

don't

valua-

in the

it

in

drivers

$107,104,192,410, accord-

ing to a special report just issued by the Census Bureau on
wealth, debt and taxation, which represents an increase in the
four-year period from 1900 to 1904 of $18,586,885,635. This advance has no parallel in the history of the United States, except

1900 to 1904,

cities.
Some of the cab
having the new machine, but
abroad it has been found that the very men who exhibit the
greatest dislike to it at first are the ones who afterward like
it the best.
It is a genuine help to the driver or chauffeur, as
it insures that passengers will only be charged what they are
legally supposed to pay, and thus will give the public confidence in public cabs.
While our profits with taxameter cabs
on the separate runs will not be as great as now, we shall
more than make up the difference in the increased use of cabs."

demonstrated

graph volunteers.

OUR NATIONAL WEALTH.— The
tion of the national wealth in 1904

14.
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verted and upright incandescent gas lamps. 3. Desirability of
combining different illuminants and lights of different color
in stores. 4. Modifying effect exercised by reflectors and globes

upon the distribution of
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will be liable only to

of the

jury

finds

a fine of $5,000.

carelessness

in

The

provision

and

motormen
trained.
The

preparation for electric traction, and holds that the
I'f

the

new locomotives have

not been sufficiently

speed of the trains was also too

higli.

TEST OF METERS. —The

annual year book of the MerYork, in the report of President
Whitman, has the following: "Various important questions in
connection with the supplying of electric light and power have
arisen.
One of these relates to the conditions under which the
electric lighting companies usually supply auxiliary power to
firms having their own electric plants.
Another concerns the
charges of electric light companies, particularly with relation
to tlie quantity of energy charged for and the methods of measuring such quantity. Numerous complaints h.ivc been received
by the Association as to these nicasurcnicnls. Tlic question is
presented as to the accuracy and the sufficiency of the means
used by the lighting companies to determine the quantity of
energy consumed by individual users. These very important subjects call for full and careful investigation in order that a basis
of charge equitable alike to the companies and the consumers
may be arrived at, the accuracy of the companies' measurements, upon which consumers arc now compelled to rely, may
be tested and the sufficiency of their system properly established, and any needed reforms in this respect be brought about.
A committee (>( llic Association lias this in charge. The subchants'

ject

is

Association of

New

a highly technical

vestigation and

one which

the committee to promote."

for prolonged in-

will call

expert examination, which

it

is

the inlciit

of

April

C-.
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Electrical Features of the Engineering
Societies

Building.

During the past year various articles on the Engineering SoBuilding on West Thirty-Ninth Street, New York, have

cieties

been publishei in these columns, so that readers are, in a
way, familiar with the history and general arrangement of this
excellent edifice. With the completion of the building, interest
naturally centers on its equipment and operating features and,
as is to be expected, the electrical features with which we are

most concerned are exceptionally good.
As in the case of the other departments of the building, the electrical equipment and the illumination had to fulfill unusual and
peculiar requirements,

owing

to the special purpose for

FiG.

the building

is

to be used.

which

In the following description, there-

time.

The
the

feeders and mains for the lighting system are arranged
three-wire system, while those for motors are on
cases, nil of the wires of a given cir-

the two-wire system. Tn

all

cuit are installed in the

same conduit,

the building

to be

is

used by different

societies,

it

was

essential that the feeder system should be arranged so as to

provide means for measuring the energy consumption separately
For this reason, the feedin different portions of the building.
ers are sub-divided and the switchboard designed to have meters
on each feeder, so as to permit making proper charges for electricity for

each floor; separate feeders, of course, being provided

for the entrance halls

and corridors.

New York Edison Company are
run to the building, so as to afford additional security in case
Duplicate feeders from the

Two separate feeders
of failure of one of the service mains.
are provided for the lighting of the main auditorium connecting
at the switchboard with the two independent service street
feeders,

thereby providing duplicate and independent lighting
main auditorium, so as to preclude, as far as pos-

service for the

I.— M.MN Auditorium as Seen from the Platfor.m.

fore, the usual features of illumination and of the electrical
equipment need but be mentioned, while the unusual and somewhat novel feature will be more fully described.
The electrical supply for the building is obtained from the
New York Edison Company and the United Electric Light &
Power Company, so that both direct and alternating current are
available.
Space has been provided, and designs completed so
that an isolated electric generating plant may be installed at any

on

As

67s

so as to permit altcrn.it-

ing current to be used on any circuit in the building.

sible,

the liability of interruption of the lighting service of the

auditorium.

By means

of the two-hall feeders,

it

is

possible to light one-

of the hall and corridor lamps from the
switchboard in the basement. In addition, further control is
provided by means of switches located in a main cabinet on the
the
first floor, and by local switches at the various cabinets on
provides
system
convenient
and
flexible
This
upper floors.

third, two-thirds or

all

abundant opportunity for reducing to a minimum the energy
consumption required for the hall and corridor lighting.
A control switchboard has been provided for the auditorium,
At this point, the feeders
in the passageway back of the stage.
lerminate and all of the circuits for the auditorium originate
At the upper part of the switchboard,
and are controlled.
dimmers are provided for the control of the auditorium light-
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At

ing.

this point also, the special feeders

and empty conduits

Special outlets have
demonstration purposes terminate.
been provided on the stage for musicians' lamps, table lamps,
etc.
Stage pockets are located in the center of the balcony and
in the floor of the center aisle of the main floor, for stereopticon or similar purposes.
Cut-out panels are provided in each of the assembly and lecture rooms on the fifth and sixth floors, so as to provide confor

14.

having a portion of the base removable, with ample space in the
form of a channel extending completely around the room. In
order to make this channel continuous, conduits are run under
the doors, connecting with the channel space at either side of the
door. This channel is connected by means of a conduit, with the
nearest interconnection box on the floor.

ILLUMINATION.

Complete specifications were prepared and sketches made by

Special feeders and

venient control of the lamps in each room.
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the consulting engineers, acting in co-operation with the archi-

and for every fixture
by the engineers that the
illumination was necessarily only one feature of the building and
must be subordinate to, and in harmony with, the architectural
tect,

in

for the illumination of every room,

the building.

was

It

realized

features.

The

central space in the entrance hall or foyer

is

lighted by

means of individual lamps, placed in recesses, and concealed by
panes of ground glass in the ceiling, at the sides of the rectangle
formed by the columns around the large central area. Irr addition to this, larger crystal balls are provided in the outer cor-

ridor

beyond the central space and

The

trances, etc.

elevator hall, en-

the

ample illumination without

glare.

crystal glass balls, holding "metalized filament"

lamps

screened by glass,

Beaded

in

object of the individual lamps in the recess,
is

to afford

of various sizes from 50 to 250 watts, are used on the principal
floors,

from the

FIG.

2.

—THE

MAIN ENTRANCE.

flector

empty conduits have been provided for demonstration purposes
in all

of these rooms.

library for lamps

on

etc., to

is

run

cases,

and

to increase the effectiveness as far as possible.

work

the specifications of the electrical engineers, are unusual in the

and

etc.,

special circuit

essential to provide such a flexible system as to permit

pose a circuit

some

Special outlets have been provided in the
desks, tables,

constructed to plan definitely the arrangement of the various
society offices, and consequently, the illumination thereof, it was

lamps for desks,

In

to the fourth, inclusive.

reflectors are

In the halls above the fourth floor, glass globes have been
provided to screen the lamps. These globes, made according to

has been done for lighting the stacks for present and future use.
Inasmuch as it was impossible at the time the building was

deemed

first

used inside the balls to increase the effective illumination without increasing the energy consumption.
In other instances, however, in order to sub-divide the number
of lamps in the hall fixtures, the lamps are run on separate circuits.
In all such instances, the metal plate at the top of the
fixture supporting the sockets has been silvered to act as a re-

pagoda

be added as required

to a

corner

later.

For

this pur-

fact that the intrinsic brilliancy of the

an excessive

loss in the efliciency,

pleasing opal glow

The

is

and

lamp

at the

is

reduced without

same

time, a

warm,

produced.

the auditorium is the most effective and
most interesting feature of illumination in the
The result was obtained by the complete co-operation

lighting of

probably the
building.

the ceiling in each room,

in

this point a square molding is placed 18 ins. from
and symmetrically aligning with the room parallelogram. At any point on this molding a small rosette may be inserted and an attachment for a drop lamp provided.
In order to provide ample electricity for demonstration purl»oscs, lectures, etc., special feeders have been run from the
switchboard in the basement to the auditorium, and to each of
These feeders consist of six
the assembly and lecture rooms.
conductors of No. O. B. & S. gauge, installed in 2^-in. conduit.
These feeders terminate at special panels in each case, each conductor connecting with a single-pole knife switch and a lug
for extending the connections to the lecture room table, machine

and from
the wall

or appliance, as the case

may

The connections of

be.

these

feeders at the main switchboard in the basement, are such that

any desired combination of the conductors may be made and,

if

desired, connections for cither direct current, or single-phase,

two-phase, or three-phase alternating current.

empty conduits as noted
lecture and assembly
any purpose for which the

In addition to the special feeders,

already are run to the auditorium and

rooms, so as to afford raceways for
special

feeders would not

provide.

at the

back of the stage.

In

the

case of

the

audi-

and terminate in a cabinet
In the case of the assembly and lec-

torium, two j-in. conduits run

J- TIIK

FU;.

l.liUl-.K

FAlADK OF TIIK

lUMI.IIING.

to

of the electrical engineers with the architects.

provided a

space

At the engineers'
about 15 ins.

ol

ture rooms, a single conduit of lY, ins. internal diameter has

suggestion,

been provide<l.

brtwcen the ceiling of the .uiditorium and the beams of the floor
above. At the suggestion of the engineers, also, a glass septum

A

complete and flexible interconnection sy.stcm has been provided for the building, having its main center in the basement.
It

affords

means

for connecting telephones or

practically every office in the building.

rail

circuits

in

In order to avoid run

ning wires around the picture molding or along the baseboards
in the offices, the plan was devised by the electrical engineers of

the

was substituted

architects

in

place of the proposed plaster panels in the

were then carefully worked oiit as to
obtaining access to the lamps for renewal, and tests were made
(•riling.

The

details

by the engineers to find a glass that would reduce the intrinsic brilliancy or glare, and at the same time would not have a

April

6,
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amount of absorption. The result obtained has
been very satisfactor}% and it is possible to sit through an entire
lecture without being disturbed or distracted by the lighting.
The general effect is both soft and pleasing, and resembles or
suggests sunlight passing through glass, as at Napoleon's Tomb
in the Invalides, in Paris. As a matter of fact, the solid arches
of the floor above are within 2 or 3 ft. of the glass through
prohibitive

677

switchboard the installation of the building is divided
One feeder and one service from a main supplies one part, and the other feeder and the service -from the
other main supplies the second part. Either pair of services is
Double-throw
sufficient to take care of the whole building.
-At the

into'two parts.

switches are arranged so that ordinarily half of the installation
is supplied from each pair of services; but in case of interruption on either pair, the double-throw switch may be thrown^o
that the full load of the building can be supplied

from one.

ELECTRIC ELEVATORS.
elevator shaft for passenger travel occupies the middle
There are two Otis

The

part of the western wall of the building.

passenger elevators, 3100 lbs. maximum load, speed 325 ft. per
minute with 250Q lbs. load. These elevators are of the latest
type electric drum machines, being equipped with double screws,
compound momentum brakes, automatic stop motion switches

mounted on the drum shafts for limiting the car

travel at either

emergency

end, hoistway limit switches, slack cable switches and

brakes.
cars are fitted with the improved

The

wedge clamp

safety de-

which grips the guides if a car is descending at undue speed.
Each car is counter-balanced with very nearly its own weight,
and to the back of each drum is attached a separate weight
equal to the average load carried in the car. This arrangement
of counter balance gives the most economical results in energy
vice

FIG.

4.-

-LIBRARY, LOOKING E.\STVVARD FROM ELEVATOR ENTRANCE.

which the light passes. Additional lamps screened by the same
kind of glass are provided at the rear and at the sides under
the balcon}-. Dimmers are provided for reducing the amount of

consumption. In addition to the wedge safeties, the elevators
are equipped with the security retarding safety, which acts independently of the other safeties.
The elevators are controlled by means of hand operating
switches conveniently located in the cars, and, in case of accident, the electrical supply to the machine and operating switch
can be entirely cut off by the operator, and the emergency brake

illumination in the auditorium to any desired point, and also
for the purpose of gradually increasing the illumination to the

applied by opening a small switch,

maximum,

freight elevator has a maximum lifting capacity of 3000
speed -with a load of 2500 lbs. is 250 ft. per minute. This
machine, which is also a lifter of safes, is provided with a back
gear attachment that can be readily connected or disconnected
by the engineer by means of which the machine can be made to

after the

room has been darkened

for a stereopticon,

thereby avoiding the unpleasant sensation produced on the retina
of the eye by flooding the room with light immediately following comparative darkness.

The lighting of the assembly and lecture rooms was also designed to prevent the lighted lamp from being distracting or unduly noticeable. For this reason, the cove method was adopted,

which

is

known

as the safety switch,

located near the car operating switch above referred to.

The

lbs.

;

lift

.A

5000 lbs. at a low rate of speed.
locking device is also provided for holding the car securely

with additional outlets in the ceiling for supplemental fixture
lighting.
The difficulties of the building construction did not
admit, in all cases, of obtaining continuous coves, nor coves
of the exact form and dimensions desired. While the cost of
lighting by this method is in excess of that using exposed lamps,
the fact that the rooms are not in continuous use, but occasionally, for lecture

The general

purposes, offsets this objection.

illumination of the library

is

obtained by means

of lamps placed above the glass ceiling skylight on a plan similar to that used in the auditorium, the glass in the ceiling sky-

same kind as that used in the auditorium
In addition, ceiling outlets are provided for general

lights being of the
ceiling.

illumination, so that the indirect lighting above the glass need

The light for reading is obtained
by means of standard fixtures placed upon the tables. The general effect is charming and agreeable.
The specifications and plans for the electrical equipment, the
illumination, electric fixtures, etc., were prepared by Messrs. C.
be used only at certain times.

O. Mailloux and C. E. Knox.
ELECTRICAL ENERGY SUPPLY.
As noted before, the supply of electrical energy to the building

is

furnished from outside and not from an isolated plant.
reaches the building by means

The New York Edison Company
of two 1,000,000

circ.

mil cables; one being a bifurcation of

Street station, situated a few hundred feet to
mil service from

There
a 500,000
main on the north side of the street, and a 350,000 circ. mil
service from the main on the south side of the street. In addition there is a United Electric Light & Power Company's service

the west of the building.

is

the

for 60-cycle alternating current.

circ.

any

5.

— VIKU

spects this elevator

plant

is

UF

FOYER ON GROUND FLOOR.

floor level while loading or unloading.

its

feeder from East Thirty- Ninth Street to Thirty-Eighth Street
and Fifth Avenue; and the other being a direct feeder from the

West Thirty-Ninth

KIO.

at

is

In

all

other re-

similar to the passenger elevators.

The

operated on the iio-volt direct-current circuit.

TELEPHONE EQUIPMENT.
Realizing that in a building of this nature the most up-to-date
engineering ideas would be embodied in every feature of construction and administration, a carefu". study was made of the

needs of the founder societies and the other tenants in the
building with respect to the telephone service, in order that the

ELECTRICAL WORLD.
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plant might be adequate

and the telephone service thoroughly
most convenient and
flexible, as well as the most economical service could be effected by arranging for one switchboard for the entire service
throughout the building from which all of the trunk lines to the
central office of the telephone company should extend, and in
which all the extension telephones in the buildings should

Such

efficient

a study indicated that the

terminate.

Accordingly, a specially designed single-position switchboard
include all the most modern features, and finished to harmonize with the architecture of the building has been installed.
to

At

the present time the switchboard

central office of the telephone

is

connected to the Bryant

company by means

of seven lines.

which may be used for incoming and outgoing

and
board and

traffic

;

there are 38 extension telephones connected to this
located throughout the building. The switchboard has an ultimate capacity of 15 central office lines and 60 extension tele-

phones.

This gives the building a

flexible

telephone service,

from any telephone at any point in the building communication may be had with any other telephone in the building or
with any local, suburban or long distance point through the lines
of the New York Telephone Company and its sister telephone
since

companies.

Telephones '.iave been installed in the offices of the three
founder societies, and, in addition, in the engine room, service
halls, coat rooms, library, the stack rooms, at the demonstrating
tables, to be used by the lecturers, in the janitor's quarters, and

city to direct the

new

tral station designer

York and residing
vise the work.
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construction. Albert E. Winchester,then cen-

with the old parent Edison interests in

in

New

Norwalk, was selected to design and super-

In course of time he identified himself with the

That the South Norwalk
it his life work.
model of administrative and technical efficiency is due
in a large measure to the devotion of this engineer.
The purely
economico-scientific value of South Norwalk's success is therefore weakened as an argument in favor of municipal ownership
by the overshadowing effect of unusual devotion and capacity
of one individual. How much of the success is due to the system of municipal control, how much to the exceptional indi-

making

enterprise,

plant

is

a

vidual cannot be determined.

ment
his

ready weapon

this

personally

into

the

:

furnish opponents in argu-

It will

"Where a
principle

of

capable
public

individual

uses

ownership,

that

which is the
mainspring of success in private control."
Cases where real
capability is willing to renounce its personal advancement for
the sake of principle are rare, and it is neither wisdom nor
policy to justify general adoption of an institution -dependent
upon sucli abnegation for its success.
On land purchased by the committee at South Norwalk. a
loo-hp plant began supplying electricity to 86 open-series arc
lamps on city-owned pole-lines, on Friday, Oct. 13, 1892. The
very

force

personal

of

incentive

is

furnished,

at all points of activity.
It is estimated that about 12.000 messages per year will originate from the telephones in this building, and the contract to
cover this number of messages has been arranged for. In ad-

to the telephones throughout the building, three booth?
have been installed on the ground floor in order that visitors
to the building or tenants may send messages from this point.
A thoroughly modern and effective ventilating apparatus h
provided for the lower six floors, which contain the large assembly rooms.
Fresh air in large quantities is supplied to all the

dition

rooms and the main corridors

in the lower six floors

by means

of four electric-driven Sturtevant blowers located in the base-

ment.

Air

exhausted from these floors and from the base-

is

ment, as well as from the toilet rooms throughout the building,
by means of four electric-driven Blackman exhaust fans located
in

fan houses on the roof.

stalled for driving the

C.

and

C. electric

motors are

in-

blowers and exhaust fans.
111;.

A

1

—KIRNKK

or UVN.VMO HOU.M, SOUTH

N11KW.\LK

.Ml'NKlIWL

PLANT.

Successful

Municipal Lighting and

Power

lire

alarm system was transferred from the

be incorporated with the electric works

Plant.

—a

fire

department

to

departure in public

service which has proven singularly advantageous.

MUNICIPAL

ownership

in the electrical field is of so

paratively recent origin in this country that

its

com-

success

or permanency as a feature of American political econcannot as yet fairly be judged. It is the custom of its opponents to point out the numerous examples of failure as proof
positive of the impracticability of this institution as a permanent
agency for controlling industries and undertakings of a public

omy

service nature.

On

the other hand, radically-inclined publicists

and economists cry forth every

inst.inrc of successful operation

as certain evidence that municipal control is the only solution
of transportation and other public service problems.

HlSTOkY, DEVELOPMENT

AND GROWTH.

Sixteen years ago the city of South Norwalk, Conn., then a
thriving industrial town of alxjut 4500 inhabitants, was supplied with electric light and power by a local private firm.

Operating without competition this corporation lighted the
streets with unreliable arc lamps of 800 nominal canrllc power
for pcrio<ls and at prices arbitrarily fixed to suit its convcnicnrc, r(.gardless of repealed public protest and demands for
longer and better service.
All rcmoMstrjinces proving vain, the citizens voted an appro
priation of $32,500 for the establishment of a municipal plant

This was

in 1892.

A

committee of three was appointed by the

After several years of public lighting the results were so encouraging that on petition to the Council, a committee was appointed to report on the advisability of enlarging the plant for
the purpose of extending the service to commercial lighting.
Mr. Winchester, then one of the electric light commissioners,

was selected

to conduct

the investigation.

.\

favorable com-

mittee report led to an appropriation of $20,000 for commercial
All the work was designed and
October, 1897.
Commercial lightby Commissioner Winchester.
ing supply began Aug. i. i8()8.
The following October the most
important niul disliiKlivo feature of this system of control was
instituted when, with the Council's sanction, all the private and

addition

in

supervised

lighting systems were put on a commercial basis, fixed
charges being established for all output of the plant so as to
enable it to pay its expenses from its own income; just as under
In the history of municipal ownership
private ownership.
South Norwalk will shine as the pioneer in operating a municipal electric plant from an iuilrpciulciit business standard enstreet

tirely

divorced from

politics.

Business incrrase<l so rapidly that on May 15, I'joo, $17,500
were appropriated for rnlargcmciit, followed by $20,000 in 1903.
In

the course of these

original
tired

equipment

after

11

of

extensions and renovations all of the
dynamos, engine and lamps was re-

years of very satisfactory service.

In

I'loi

the

—

:

April
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system of a local company, operating under the partial
and part ownership of the city, was purchased outright by the Commissioners, very materially extended and connected with the city's generators. The city was now operating
a complete public and commercial electric service, having practically driven out all competition by natural growth and sur-

All of the steam engines are of the

electric

control

-

vival of the

Although the successor of the old opposition
the street railway system and supplies

fittest.

company has control of
the city with gas,

actually has but

it

The

for electricity.

i

per cent of the customers

private and municipal interests are

most friendly terms, the one confining

the

itself

now on
the

to

gas

the other to the electrical.

field,

So

satisfactory

was the service and so rapid the growth that

if

units,

An

was neceswas to be attained by adding steam
would necessitate removal of the whole generating plant

space limitations.

sary

increase of boilers which

the increased output

to the city's property at the

water front in order

to secure di-

and convenient condensing facilities.
In view of the great trouble and expense, such movement had
to be avoided if any suitable alternative could be found. After
an exhaustive investigation it was decided that the installation
of an American Diesel Engine Company's 225-hp fuel oil enrect boat delivery of coal

directly connected to a 165-kw Fort Wayne generator
would furnish the required increase of power at increased econ-

gine

omy

without need of moving the plant. The Council having
endorsed the Commissioners' report advocating the proposed enlargement at a cost of $.22,000, a city meeting appropriated
the estimated

amount on June

12,

Watertown high-speed

type each direct-connected to 250-volt direct-current, multipolar

Of the latter two are 6o-kw Siemens & Halske,
two are 6o-kw Eddy, and one is a 165-kw Fort Wayne dynamo.
generators.

The

Diesel engine

is

direct-connected to the latter generator

which carries the main part of the load. This engine is run
practically all the time and is credited with an average of twoA Norwalk
thirds of the entire monthly output of the plant.
air compressor belted to a 25-hp General Electric 250-volt
motor is used to compress to about 800 lbs. per square inch the
air

used for injecting the sprayed fuel oil into the engine cylinA cylindrical fuel oil storage tank containing 3350 gals.

ders.

by the end of 1904 the Commissioners were confronted with the
fact that another enlargement would have to be made in time to
meet the fall load of 1905. The plant had practically outgrown
its

679

From the storage
placed underground close to the plant.
oil is pumped into an accurately gauged distributing tank

is

tank

which enables positive check to be made on

all

oil

consumed.

present price of 354 cents per gallon, the fuel cost per
kw-hour is 354 mills. The following data vv"ill be of interest
.\t the

as

showing the unusual

efficiency

Electric Works
Average income per kw-hour
Average cost per kw-hour, including
Average profit kw-hour

and economy of the South

Norwalk

$ .04479
int.,

depr.. exp.

and opr

consumed last year
consumed last year

Gallons 0: fuel

02764
01715

S9,i63 gals.
2,500,810
.02250

oil

Pounds coal
Average cost of coal per kw-hour
00359
Average cost of fuel oil per kw-hour
8 lbs.
Average pounds coal per kw-hour
9,9i6
Average Watt hours per gollon fuel oil
114
Average Watt hours per pound coal
The streets are lighted by direct-current series enclosed arc

lamps of 1400 nominal op on two

circuits

having 13 miles of

wire and a total possible capacity of 130 lamps spaced at an
average distance of 500 feet apart. These lamps were lighted

All material for in-

1905.

creasing and extending the distribution system was purchased

by the Commissioners direct and the work entai'led was performed by the regular o^perating stafi with temporary help.
Just four months, after the enlargement was authorized, the
new engine and generator were started under trial load.
The flexibility of the South No-rwalk municipal works system was shown at this time by its opening a steam heating system for heating the passenger coacJies of waiting trains oi the
New York, New Haven & Hartford Railroad Company. Though
this forms but a small source of revenue, it is important as in-

on the part of the plant management a degree of
and readiness to avail itself of every commercial opportunity, wholly at variance with the reluctance to extend and
the "hide-bound" supineness so frequently complained of as incidental to municipal control.
The same appreciation of technical advances and readiness to discard antiquated equipment or
methods may be traced throughout the career of this plant.
They prompted the weeding out of the whole original outfit
in 1903, and especially in the radical departure from steam tn
fuel oil power generation in 1903.
The plant is the restilt of a natural and healthy growth.
After 1898 the numerous expensive enlargements were paid
for, not out of bond issues or loans, but with notes endorsed by
the City Treasurer.
These notes have been largely redeemed
and will be entirely redeemed from the profits of the plant,
which also carry the entire interest load of debts contracted
for the plant's erection and progressive enlargement.
For instance, the annual statement of Jan. i, 1906, reported a total
dicating

initiative

debt of $85,400.01, that of Jan. i, 1907, a debt of $74,694.51,
showing a reduction of $10,705.50 all out of the business of the
works.
In addition to this $3,445.81 were paid for interest.

PLANT AND EQUIPMENT.
Considering the fragmentary growth of

this plant

2.

— DIESEL

OIL

ENGINE SET IN SOUTH NORWALK MUNICIP.\L

PLANT.
during the past year,

each lamp averaging 3287
hours of service at a cost of $.0182 per lamp per hour. The increased economy achieved by the oil engine is shown by the
comparison of 246 watts supplied per hour for one cent in 1906
with 191 watts produced in 1905, although this record would
appear even more favorable had not the oil engine been used

C^57

nights

two and one-half months during that year.
lighting and motor services are continuous
There are 460 consumers of electricity for
24 hours per day.
lamps and 60 for motors. Lamps equivalent to approximately
10,000 i6-cp, and motors aggregating 598 lip in capacity are confor

The commercial

nected, the kilowatt rating of generators being 565.
it

is

singu-

lar that it presents the appearance of a unitary conception embodied in one comprehensive design.
The main building of
brick, one and one-half stories high, 109 ft. long and 48 ft.

wide, contains in the fire room four i25-]ip tubular boilers, a
feed-water heater, injector and the ordinary boiler room appliances, exceiKting that the unusually complete arrangements for

weighing coal indicate an appreciation of systematic and accurate
data collection.

FIG.

872,372 kw-hours were generated, 586,872 by the

oil

Last year
engine set

and 285,510 by the others. The average income per kw-hour
was 4.479 cents, at a cost of 2.764 cents. The average cost by
fuel oil was 2.25 cents, as compared with 3.59 cents by coal.
However, these figures do not actually apply to the whole sliowing because the cost of coal per kw-hour is disproportionately
high because steam was used as an au.xiliary and to carry peak
loads only. The Commissioners estimate that the cost of street
lighting last year was $6,540. which is $1,526 less than it

ELECTRICAL WORLD.
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paid for at the rate of S74 per lamp year
charged the adjoining city of Xorwalk by a private company.
At the average rate of $83.71 obtaining in Connecticut the total
saving for the city since the starting of the plant has been

would have cost

if

What profits have accrued to private consumers
be judged from the comparison of base lighting rates of
10 cents stepped down to 6 cents per kw-hour with 10 per cent
rebate for cash charged by the municipal plant and 16 cents

$21,478.09.

may

with 10 per cent rebate charged by the private lighting company. For motors the municipal plant charges by a step rate
from 5 cents down to 3 cents per kw-hour with 10 per cent rebate for cash. A comprehensive view of the results obtained by

Works may

the South Xorsvalk Electric

financial statement published Jan.

Commissioners

be obtained from the

1907, as a report of the

i,

;

own

unquestionably a success in this instance under the advantageous conditions of a highly intelligent
community in a very prosperous manufacturing section, having
dedicated to it the entire energy, ambition and skill of a commerits alone.

petent

It

is

with

engineer,

confidence

the

men

three first-class business

and encouragement of

of the highest order of integrity

Commissioners to back him. Natural recogand value of this work has been given
Mr. Winchester by his appointment by the National Civic
Federation as a member of the commission sent to England last
year to investigate and report on municipally-owned under-

and

intelligence as

nition of the importance

takings abroad.

a

Central

$10,391-67
44.521-03

Miscellaneous equipment
Legal expenses, rights, title
Supplies carried to 1906
Cash carried to 1906
1905 accounts receivable

^^^'^fi
'^'^%
4,792.00

$122,600.35

Total
Liabilities.

$22,500.00
20,000.00
4,000.00
4,000.00
4,000.00
19,000.00

bonds, street light system
bonds, commercial system

notes, commercial enlargement
notes, meter installation
190S notes, commercial enlargement
1005 notes, commercial enlargement

94-5i

payable

debt
Surplus
Total

$74.6o4-5i
47.905-84

:

$122,600.35

Total

Oferating Expenses.
$2,930.83
3.445-8i
7.715-97
3.316.69
977-oi

Repairs
Interest
Salaries
^

Bv
The

Record

Geo.

W. Martin.

commercial side of central stations is a
matter which has be>.'n emphasized in no small degree within the
One of the factors which largely
pajt two or three years.
affects this efficiency is the manner in which are kept the records
of the company's business and its property. "System" has been
of late years the watchword of all commercial organizations
efficiency of the

and to none

is

it

more important than

the central station.

In the hope, therefore, that particulars of the card record
system of a large central station will be of interest as suggesting

improvements or additions

to existing systems,

given here of the manner

in

some notes are

which the United Electric Light
York, keeps track of its customers

and Power Company, of New
and the apparatus in use by them.
When a prospective customer applies for
is made out and placed in an envelope, shown

$24,293.48
14.783-55

Total operating expenses
Gross gain or profit

Card

Station

System.

19,904-31
35.429-05
1.525-70
5.039-oo

generating system
Distributing system
Electric

Material and supplies
Miscellaneous expenses

14-

ownership as a system in the experience of South Norwalk
which may be transplanted each case must stand or fall by its

Notes on

Resources,

Bills

XLIX, No.

and here reproduced:

to the Council

Land and buildings
Motive power system

1892
1898
1900
1903

Vol.

service, a contract
in Fig.

i,

on which

OLD BUILDING
..

$39-077-03

Total
Receipts.

Municipal lighting (streets and bridge)
Municipal department lighting

Commercial
Commercial

light

From

to

power

loan

SERVICE

$6,640.80
568.20
24.932.04
6,836.00
99-99

1905 enlargement

CONDITIONS:

„

$39,077-03

Total

Operating Resources,

Income for year
Ca.^h carried over to

SuMiaiafT

$39,077-03
308.49

1906

Opcraling expenses fle»«
.New onstruction account

Disbursements.
bills payable)

C ONTRACT

.98
*

way

is

now

started

It is

it was
and the same is practically
Aside from its own population

over 10,000, or more than double what
its

electric plant,

supports at least .sooo people

in

it->

who

factories,

P,Trtic«larly interesting

side of Its limits,

is

the

stii»erintciidc!>t

rhicf of the fire

firemen, a

Twho

ilepnrtmcnt), one

mcterm.m,

They are

line

entirely

that no

elected annually.

By

city electrical
rlc.rk,

engineer and

-two engineers, three

foreman, one lineman and two trimcontrolled by the three electrical

commissioners appfjinted for
is

is al.so

tliree

stipulation

years by the Council, which
and common consent it is

arranged that the electrical committee and that in charge of the
waterworks shall always be divided between the two principal
political parties.

There arc no inherently

efficient

safeguards

of

-^\__^

live out-

f.nct

breath of "({raft" suspicions has ever been connected with these
works.
The f>perating <.taflf consists of A. E. Winchester,

mers.

.

has been a source of profit and credit
estimated that the population of South

rue of its assessed valuation.

general

.

this plant

community.

N'orwalk

It

»...

$42,762.62

In every

I

CONDITIONS

1

Total

it

..

1

$23,098.97
2,845.55
2.000.00
25.06
4,792.06

(<c<luclion of debt (notes taken up)
(A\h carried over to 1906
1005 accounts receivable
Due from fire alarm appropriation

when

—

$42,762.62

Total

to the

BMiiM Iw

3.377io

1905 account! collected

municipal

FIG.

iire

I.

CONTRACT

ENVELOPE.

given the service conditions and also the conditions of the

an old one, the envelope bcirs the
new, a similar envelope headed "New Huilding"
Before tlie contract is accepted, a survey of the premis used.
ises is made by the construction department if service is not

contract.
title

If the building is

shown;

if

tli.it place.
The cost of installation and -the
revenue arc estimated and the whole matter is turned over fo
If the
the executive committee of the company for approval.
contract is accepted, the date of acceptnnce is placed on the
On the line below, in case
line under "Contract Coiulitions."
a new <ine, is placed the date of approval by the
the building

yet available at

i-i

—
April
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New

executive committee.
so that the company

may

and old buildings are

readily determine the

are placed on the card

filed separately

number

new

of

contract being accepted, the survey

turned over to the

is

All

regarding

preliminaries

the

shown

which thus affords a

files

had to be looked over

of the four
find out

to

what orders had been filled for a customer.
The company makes no distinction in the card records of the
class of service given, whether for residence, church, or business, save in one case, that of apartment houses, and here the
large number of names appearing under one address made a

having been

contract

the

in Fig. 2, gives the

in Fig. 2,

said that before adopting this system the

different classes of orders

name and
on which the contract
was taken, and the classification of the order, whether cut-in.
cut-out, sundry sale, or miscellaneous. The first two orders are,
a card,

is

it

subway record deparinient. the date being given on the line
"To S. R." The date on which the company applied to the
subway company for the "subsidiary" connection, as it is called,
is given on the line below.
If the contract be not accepted, the
contract is kept in ihe envelope and filed for reference.
settled,

shown

ready means of ascertaining the extent of the company's business with a customer. The value of this will be realized when

buildings cut in within a certain time.

The

68i

customer's

distinction

A

desirable.

master card, shown in Fig.

gives

5,

address, the contract number, the date

the address and the

of course, for connecting or disconnecting the customer's installation.
The sundry sale order is for material not supplied

lamps which supply the only light paid for by the owner, the size
of motor for operating the elevator, or other power, the meter
number, and the name of the owner. In the upper right-hand
corner is placed the number of the district covered by the meter

under the regular contract, such as extra cable, extra arclamp carbons, or extra incandescents. The miscellaneous order,

stated to be that tenants sometimes forget the

as

name

its

The reason

reader.

for material not covered in the other

implies, is

name of

street while

they

for giving the

remember

number of

the building, the

the

name

name of

the

hail

building

number

is

of the

of the apartment house.

Name

Name

Address
Contract

No

n*xr

.

.qp^

SuNORv Salc Qoocn

Date
Mailimc. Afinoffi'^

ORDERS

pLAccMcrcR PlaccMatcrpau^Cut

0<TC

No.

CuUinCJITKM

in

ADo«e5s

WrrcR

REPORT
Cc3«..PLETeD

WcTCfl Na.
Mi^TAi

.<M<1>

FIG.

2.

—

>

"^rAn.^.i
SLjpr

rn

1

.

PRELIMIN.VRY CARE.

The order blanks

FIG. 3.

—CUT-IN ORDER.

book form in triplicate, one
one order being issued to the
storekeeper, one to the party doing the work, and the third being
orders.

original and

kept for

two carbon

is shown in Fig. 3.
It is addressed to the superintendent of construction and calls for the
placing of a meter, installing lamps or fuses, or cutting in the
meter. If the meter and wiring are already in place, of course

all

that

for the cut-in order

necessary

is

Hence "Place

the meter.

cut in

to

is

Meter; Place Material" are crossed out, as otherwise the storekeeper would send out a meter and the necessary material. The
authority called for in the order is the contract number. After
the work has been done, the report is filled out by the workman
and signed by the superintendent and the bookkeeper.

The

cut-out order

is

"Discontinue Service;

similar to the cut-in order, save that

Remove Meter; Remove

are substituted for "Place Meter."
terial

Removed"

etc..

and

in

All

Material"

the report

"Ma-

specified.

is

with them are

ms..
rowia

•!•

are filed according to street location, and

filed the tenants' cards,

shown

in Fig. 6, giving

These cards are filed according to the number of the apartment, and so in going over the file one can readily see by the
missing numbers which apartments are not using the service.
This is of importance in soliciting business from the non-users.
For example, when the solicitor looks over the cards of a certain
apartment house and finds that not all the tenants are using
electricity, he makes out a list of those using it, on
a form
upon which the address of the apartment house is given,
and opposite the number of the apartment of each user is placed
the name, written in ink. The solicitor then calls at the apartments not having the name of the tenant on his list, learns tht
name and writes it in pencil opposite the number of the apartLo:.,cn

1*«TEnNO

TENANT

1

HMi*

—SUNDRY-S.-\LE ORDEK.

the street address and number of the apartment, the
number
of lamps, the meter number, and the name of the tenant.
The
number of the meter reader's district is also placed on these
cards as on the master card.

*""'"»

«d<)<v<l

FIG. 4.

The master cards

are in

copies,

memorandum.

ofiice

The form

1

owneh

METEH NO.

J

OnicTtd
1

i

,

1

1

CvM.

1
1

1

RratoicJ
1

Ntw

puMtf

TniM.

10

1

FIG. S.

Fig. 4

addressed

shows
to

— M.\STER

the

the

C.^RD.

FIG.

form of the sundry

electrical

engineer,

sale

the

order,

6.

which

superintendent

tenants' CARD.
is

of

construction, or the storekeeper, as the sale may call
for. Thus,
a sale order for cable would be addressed
to the electrical
engineer, an order for arc-lamp carbons to the superintendent
of construction, who has all arc lamps in charge,

and an order
addressed to the storekeeper. The
miscellaneous order blank has no special features.
As in the
other orders, a sp.ice is provided for reporting the order
filled.
The numbers of these various orders and the date of each
for extra

incandescents

is

FIG. 7,

He

nient.

possible, as
If the

to

it

is

apartment

By

ber.

also obtains

is

"V"

vacant, a

is

then,

to see

them

placed opposite the

can

his energy to secure

new

the

if

at that place.

solicitor

list,

what points he must apply

This

CARD.

the business address of the tenant

sometimes necessary

the use of this

— SIGN

tell

numju.st

business.

also used as a mailin.ci list for advertising matter.
apartment house work, the company employs one
solicitor, a man of good address, the success of whose work
is
attested by the fact that he canvasses nearly 500 buildings with
excellent results.
At the end of 1906, the company had 332
list

For

its

is
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buildings of this clasi on

tomers

;

with a total of 6373 cus-

circuits

its

number of buildings has innumber of customers in pro-

at the present writing, the

creased to nearly 500, and the
portion, a total of something over 9000.

The card system by which

the

one.

Figs. 7

the record

track of the

a particularly interesting

is

and 8 show the face and back of the card on which
kept.

is

When

a sign

installed,

is

Wiring" files are gone over, the cards being filed geographically,
and in many cases it has been possible to use old signs anJ
wiring for new customers, thus effecting a material saving in the

the customer's

In conclusion, it may be of interest to note the card for recording the installation of Nernst lamps. The face of this card
is shown in Fig. 9 and on
the reverse side spaces are pro-

As
vided for keeping a record of the monthly consumption.
the card shows, the number of lamps of the various sizes is
given, also whether any other ilkiminants are in use,

illuminants displaced by the Nernst lamps.
'

^'t''

KM

Rino

.mA PMrtn uoci

H

Ncw pMdb

sign, the date

and the

they displace

than electric illuminants, the wiring is installed free.
This practice is also followed with arc lamps. The date of
cutting in is given and also the date of cutting out when service
In the latter case the card is placed in the
is discontinued.

other

"Dead Wiring" box.

FIG. B.

name and address

If

..

.

r.«»>».

14.

cost of the installation.

company keeps

signs in service and those in stock

XLIX, No.

Vol.

— SIGN CARD,

on the card, with the style of the
was ordered, its price, the date on
the date on which service was cut in.

are placed

on which

it

which it was received,
and the number of the special meter, in case one is installed
to separate the current consumption of the sign from the other
lighting.
The wiring is installed free, and the name of the
contractor and his price for doing the work are placed on the
Both this bill and the sign bill are audited by the official
card.
having the matter in charge, the date being placed in the space

The company has at present sixteen customers using Nernst
lamps and twelve more contracts have been accepted. For the
twenty-eight customers, the sizes of lamps are as follows: 29
three-glower; 37 four-glower, and 7 six-glower. Those actually in service are 6 three-glower; 22 four-glower, and 3 sixglower.
The small number of customers using Nernst lamps
is due to the fact that the company has made a limited appropriation for this service to

of extending

form an idea as

to the advisability

it.

The

Central Station and the Electric Vehicle.

One

of the most serious difficulties encountered in the opera-

indicated.
If the sign be removed and placed in stock, the date of removal and location of the stock room are placed on the card.
If while the sign is installed, the customer moves from the
premises and the new tenant wishes to use the sign with different lettering, or if a customer wishes to change the panels, new
panels are ordered and the date placed on the line provided on

new tenant using
new tenant's name

the sign installed

In the case of a

the card.

for a former tenant, the

is

placed on the

of the card, and the reverse side is also filled out as
explained for the face side. If the same sign is used by a third
tenant, the latter's name is placed at the bottom of the reverse
last line

out and filed, the old card being
placed in the "In Stock" box. This card thus shows the different customers who have used the sign and gives its complete
side,

and

history

a

new card

is filled

up to the present.

tion of

electric

lighting

company has almost no

tion of

product.

its

stations

lighting

That

is

resides in

the

fact

that

the

control over the time-distribu-

to say, the customer and not the

company determines the station load curve and the load factor.
By using maximum-demand indicators or employing discriminating rates, the company may, however, induce the customer to

maximum load and may encourage the use of equipments that employ current during the daytime only or over
long hours without notably increasing the lighting peak load.

limit his

On account of the great importance of avoiding peaks and of
maintaining a constant load on the generating equipment, lighting companies have frequently resorted to the use of storage
batteries.

fact that

The

particular advantage of the battery is due to the

afTords a load for the station

it

when wanted, and

Second only to the
would be an
equipment whose load can be adjusted at will and which never
comes on during the lighting peak. Such an equipment may be
found in the electric automobile provided the central station

assists the station in carrying the load peak.

battery

station
Hun* k AMtrU
•i«ruMrM*

company has

in

its

desirable

characteristics

control of the charging circuits.

undoubtedly holding its own for cercompetition with gasoline machines, and has
reached a position such that it cannot be ignored by electric

The

CMiUacWfePrli*_

tain

electric vehicle is

services

in

companies as a desirable energy-consuming device.
Moreover, the electric automobile, having passed through the
experimental period and the "fad" period, and undergone many
set-backs due to various misrepresentations and misunderstandings, has emerged as a well-designed engineering product.
That it is not merely a carriage with the addition of a motor
equipment, will be evident from the following brief notes on
the const ruitivc features of commercial lines of electric automobiles, gathered during recent visits to a number of automobile
lighting

FIG. 9.

— NEKNST LAMP CARD.

When a new sign is ordered for a customer, the card is
placed in the "Ordered" box until the storekeeper notifies the
After the sign is placed.
office that the siRn liai been received.
the card

ii

then

filed in

the "In Service" box.

A

duplicate card

made out and given to the superintendent of conslruction,
who his charge of Inmp renewals. When a sign is removed,

is

the siiporiiilcndcnt of construction returns his card, which is
The- "tlicr card is taken from
placed in the "In Stock" box.

Service" box and placed in the "Dead Wiring" box.
looking over the rccoriN of "In Slock" and "Dead WirinR,"
one can determine whether a prospcrlivc cvistomrr has on his
premises sign wiring installed for a previous customer.
When sign scrvici is applied for. the "In Stock" and "Head

the "In
I5y

works.

methods employed in ulili/.ing the ixiwer of the motor
and in controlling its speed, numerous
Some of those relate to minor
differences are found to exist.
In the

in proj)ellinB the vehicle

ch.anges in the mechanical arrangements, while others deal with
and
the fundamental charai-tcrislics of the olertrical cquipniriits
Depending upon the type
the service dcmanflcd of the vehicle.

of vehicle,

some makers

pirfcr to connect

all

nf the ciriving

ma-

April

chanism
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framework upon which

to a single

the

body

is

mounted,

while others attach the driving mechanism directly to the body

which

itself,

is

In some

properly strengthened for this purpose.

is obtained without varying the main
from the storage battery, while in others the cells
are arranged in groups which are connected in series or parallel
as desired.
Eadi method employed possesses certain advantages and disadvantages, which have evidently been carefully

cases the speed control

683

of the single-lever reversing type and permits of three rear-

is

ward speed

points. The lever is mechanically so arranged that
cannot inadvertently be thrown from the forward to the reverse position without stopping at the "off" position.
it

circuit voltage

In the "Woods" electric pleasure vehicle, made by the Woods
Motor Vehicle Company, Chicago, 111., the working mechanism
is assembled on a manganese bronze frame which is independent of the remainder of the vehicle.
The motor drives a

considered by the various engineers responsible for the design
of the equipments.
What may prove of great advantage for
certain types of vehicles may be of minor importance for others,

counter-shaft through "herring-bone" gearing.

while a construction which would prove undesirable for one
type may be advantageous for others.

the counter-shaft

is

mounted

On

each end of

a sprocket which drives a rear

wheel by means of a separate chain. The differential mechanism forms a part of the counter-shaft, so that the driving mechanism is entirely self-contained. Each vehicle is equipped with 40
"Exide" cells arranged both mechanically and electrically in two
sections.
The motor is of the four-pole "Woods" type, the two
halves of the field coils being arranged for either series or
parallel connection.

The

controller gives a total of four-speed

points, each without resistance in series,

follows

:

Battery sections

in

parallel

;

which are obtained as
field

coil

sections

in

series; battery sections in parallel; field coil sections in parallel;

battery in series, field coils in series, battery in series, field coil

^To Sid« Lamp

FIG.

I.

— WIRING

The following

^sLuot

DIAGR.AM

FOR BAKER EQmPMENT.

outline of methods of constructing vehicles as

employed by several

different companies is intended not as a
catalogue of the vehicles manufactured or as a directory of the
makers, but rather as an indication of the fact that the design

of electric vehicles has long since passed through the experimen-

and is now upon an engineering basis.
As an example of an electric pleasure vehicle using framework upon which the body is mounted and to which the driving
mechanism is attached, may be mentioned the "Baker," as maruifactured by the Baker Motor- Vehicle Company, Cleveland, Ohio.
The frame work is made either of pressed steel or of armored

tal stage

A

is provided external to the
rearward speed points are obtained.
The Pittsburg Motor Vehicle Company builds no pleasure carriages, but turns out a line of delivery wagons and trucks,
varying in carrying capacity from 500 to 10,000 lbs. of paying
load.
For all types of cars built, some form of wood-armored
frame is used, and in most cases the frame is integral with the
wagon body itself. In addition the body is further stiffened
for the severe service to which automobiles are subjected. Such
construction cuts down directly the total weight of the vehicle,
and gives, therefore, a higher percentage of paying load to the
total load moved.
On all types of cars turned out, Westinghouse series motors are used in connection with a standard type

sections in parallel.

main

of

reverse lever

controller, so that four

In the lightest delivery cars, a single low-

lead battery.

speed four-pole series motor
live rear axle

by Morse

is

used

silent chain.

w^ith single

reduction to a

At no point on

the four-

An Elwell-Parker or General Electric motor is mounted
under a hood in front or under the driver's seat. In
every case double reduction gearing is employed.
The
wood.

either

FIC.

2.

— WOODS

EXTENSIO.N LANDAUI.F.TTE.

FIG. 3.

— DELIVERY

WAGON

OF PITTSBURG MOTOR VEHICLE COMPANY.

motor drives a silent chain which imparts motion to a countershaft connected through cither a chain-drive or bevel gears to
the differential mechanism on the rear axle.
The battery consists of from 14 to 40 "Exide" cells arranged mechanically in

being avoided by a series-and-parallel arrangement of the two
series field windings, first with the two halves of the batteries in

two

binations for driving backward; the pedal

secbions

manently

wound

to

distribute

clcctnically

type,

and

is

in

the

scries.

weight,

but

The motor

connected
is

of the

per-

series-

By arranging

constructed with four poles.

the field coils in various combinations of series, series-parallel
and parallel, four running connections are obtained writhout
scries resistance.

and

this

A

starting resistance, however,

same resistance

is

is

always used,

inserted at an intermediate point so

that there arc obtained six forward speed points.

The

controller

notch controller

parallel

and then

is

there

in series.

inserted dead

A

series

resistance,

this

reverse pedal gives the same comis

not operative until

been moved to the "off" position.
I'or
both the forward and the reverse speeds tlic controller handle
is pushed forward.
the controller has

first

In heavier construction, two-motor drive

is

resorted

to,

and

both gears and roller chains are used in the driving mechanism.

The motor
on

shuft carries a piiiion on

a countershaft, the other

its end, nioshed with a gear
end of which counter-shaft car-
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With

driving sprocket.

ries the

these cars as with the sinaller

and four reverse speeds are employed. In
the two-motor driven cars, however, the battery cells remain in
full series at all times and the four speeds are obtained by
operating the motors and their respective field coib in series
and parallel positions. In all cases where it is at all possible,
the speed of the car is predetermined with a view to having the
car with its load on the level work the motor on the ascending
ones, four forward

side of the efficiency curve rather than

on the rear of

the same.

may

be expected to
operate at a higher effective efficiency than might otherwise be

With

the car equipment tlius designed, they

possible.

D
D

—DD

D-Q D-D-Q
a~a a-o
D-D
D-D D-D

D

D

Third SPttD
stcoKO speed
First 5?eed

Orr
Electric Bh/ike

.

B/^CRw^BD

DUD U

FohwftKi)

m-m

(THg

Vol.

point, the field coils are in series
at the

and a resistance

second point the resistance

The braking

is

14,

in circuit;

cut out; at the third point

is

the field coil sections are in parallel,
cuit.

XLIX, No.

no resistance being

in cir-

point corresponds to the third speed point,

with reversed armature terminals, the starting resistance in circuit,

Thus

and the battery disconnected.

the

machine

con-

is

verted into a series generator with the starting resistance as a
load.

On

delivery wagons the Pope Motor-Car Company uses
Pope-Waverly motor with double-reduction gearing,
each rear wheel being driven by a chain from a counter-shaft,
the differential on which is connected to tlie motor through a
chain. The method of control is the same as that outlined for
For its trucks the company uses two*
the pleasure vehicle.
Westinghouse or General Electric motors, each of which drives
a rear wheel by means of a chain. The field coils on the General
its

single

a

Electric motors are arranged to be used with an external shunt

order to obtain a practically constant torque throughout the
There are five speed points on the first
two the motor armatures are in series, while on the last three
The controller is arranged for
the armatures are in parallel.
two reverse speed points, the armatures remaining in series. The
Westinghouse equipment provides for four forward speed
points and four reverse speed points, the speed changes being

in

acceleration period.

;

obtained by series-paralleling the two halves of the

field

coils

and the two amiatures of the motors.
In addition to the above types of pleasure vehicles, delivery
wagons and trucks, mention should be made of special forms
of vehicles for use by central station companies and others as
described in our columns from time to time.
The rapidly increasing output of electric vehicles from the
FIG.

4.— WIRING DIAGR.VM OF POPE SINGLE-MOTOR EQUIPMENT.

various factories proves conclusively that as a substitute for
the horse-drawn vehicle, the electric automobile is greatly in

demand.

The Pope Motor Car Company,

at its

Indianapolis factory

pleasure vehicles, light dehvery wagons and
pleasure vehicle is equipped with a single
Each
heavy
Pope-Wavcrly motor which drives the differential mechanism
gearing.
on the rear shaft directly through a "herring-bone"
builds

electric

trucks.

The casing
motor

differential is

for the

and

pinion,

is

integral

made extra heavy,

with that for the

so that the rear wheels,

driving motor
the rear axle, the differential mechanism and the
of the
remainder
the
of
independent
quite
unit
compact
form a

The

electric vehicle

car,

but

it

is

in

its

present form and under

not a competitor of the gasoline touring
particularly well adapted for service within a

present conditions

is

limited distance of charging stations.

For use as a physician's

carriage or runabout for pleasure or business, as a safe con-

veyance for ladies and children, as a cab for public service, as a
delivery wagon or truck for the merchant and manufacturer, the
electric vehicle

has no

rival.

owner

."Mthough the electric automobile

is

not entirely de-

pendent upon the central station for his supply of electrical
energy, yet the fact remains that almost all of the electricity used
for automobiles is obtained directly or indirectly from the cenIn many instances the policy adopted
tral station companies.
by the electric-lighting company concerning the accommodations
offered for the charging of batteries is the one element which
dctcnnines whether a prospective customer selects an electric
or a gasoline vehicle.

automobile industry

is

It

is

therefore,

seen,

that

the

electric

closely related to the electric lighting in-

dustry.

needs no argument to show that a load whose value can be
will, and which can be placed upon the generators
at any time desired, is of great value as a means of improving
Such a load can be carried after
the load factor of the station.
the passing of the evening lighting peak, or during the early
It

adjusted at

Moreover,

morning hours.
teries arc used,

in

many

cases,

where duplicate batentirely as a day

the charging can be carried

load, at a cost to the central station of only a small part of that

Fic,

vehicle

5- -llll'K-WAVKKl.'i

K.ich vehicle

is

1

"II

caused by any excess lamp load during tile evening peak.
It is believed that the numerous advanUigeoUs features of
automobile charging as an adjustable load on the station have

11

provided with frf>m

:^o

to 42 cells of

either the "Exidc" or "National" type, divided between front
and rc.ir (ompartmcnts. and connected at all times electrically
he controller is arrang«l fur three forward and
in scries.
three rearward speed points, an "off" point and a "braking"
The motor is of the sixpoint, for cither direction of motion.
pole series-wound type; the alternate pole windings .arc con
ncctcd pcrmancnliy in scries and the two parts arc arranged

not been considered by electric lighting companies as seriously
A little eneoiiragemcnt on the part of
as should be the case.
the lighting companies by an accommoilatiiig altitude toward
automobile owners, with properly rcdiued rates for loads not

1

for

cither

series

or

parallel

connection.

At

the

first

speed

nllowcd to be thrown on the station during the evening peak,
shoulel be followed by an enormous increase in the use of
electric automobiles, and experience in nimierous cases shows
that the lighting

secured.

company

.iIw.tvs

profits

by the business thu«

.
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Small Station and
By Harry

All are agreed that

we

Lamps.

The

of high efficiency lamps.

flat to

from the introducto the larger com-

resillt

panies will, of course, be a reduction of income, proportional

which they are introduced, but modified

rapidity with

the

to

some where
tions are

The smaller

sliding scale rates are in use.

more immediate

to get

likely

with

benefits

sta-

or

little

Consider a i6-cp, 56-watt lamp on a flat rate
of 50 cents per month, a usual price. This will average the year
around from 7 cents to 10 cents per kvv-hour. By using the
tantalum or tungsten lamp on meter the company should have no

no

of income.

loss

trouble getting 12 cents to 20 cents per kw-hour, but, of course,

The
all

i-watt carbon lamp, i6cp
3.1-watt carbon lamp, 32 cp
2.5-watt Gem lamp, 20 cp
2.5-watt Gem lamp, 40 cp
2-watt tantalum, 22 cp
i.2-watt tungsten, 40 cp

The investment

kw

7sc.

can

it

They should share

profit

the

together

benefits

plant loaded to capacity

by these lamps, as

out enlarging the plant.

according

to

some

on a meter

increases

it

its

The average

basis cannot fail to
earning capacity with-

rate will be raised

some

and an extra charge can be
made for the new lamp renewals, where carbon lamps are now
furnished free, thus giving the customer part, but not all, the
if

sliding scale rates are in use,

The

new

lamps.

writer thinks that the investment charge should not be

figured as an expense for serving

loaded nearly to capacity.

new

business until the plant

This means that small plants on

is

flat-

Kc.
%c.
"

VaC.

\

2c.
i.6c.

1000

cost,

hours

\

life.

\
\

of equipment charge, on the basis of $200 per

demand, connected

carbon or Gem, 15% fixed charges....
carbon or Gem, 15% fixed charges....

15%
15%

needs

an abnormal condition,

is

equitable plan.

load,

\

is

as follows

tantalum,
tungsten,

this

must be raised. Possibly the rates
should be raised some anyway, as there is no reason why the
customer should get all the direct benefit from use of the new
lamps, and leave the company to benefit only indirectly, if at all.

savings effected by the

%c. per kw-hour

capacity, or $7.50 per 50-watt

50-watt
lOO-watt
44-watt
50-watt

But

get.

the plant going, the rates

The

lamps.

dififerent

3.

Assumed

plant on a meter basis with light load probably

the income

The

Now, how will it pay the small station to use the new lamps?
Can it make more profit with them at present rates? Can it give
the better service for less money and make its profit by reduction of expenses or increase of business?
Or will the effect be
to reduce the revenue more than the saving in operation with

a meter basis.

as plants, except new ventures at the start, are more often
over than under-loaded. The better and cheaper light will undoubtedly increase the load to some extent, but if with this increase, with rates in force, the income is not sufficient to keep

generating considerably less current than before.

consequent loss to the plant?
Let us consiider the costs of using the
renewal costs are as follows

15-cent meter rate, only,

at a

with renewals furnished at an extra cost of Ij/j cents to 2
cents per kw-hour, thus using the new lamps to work from a

V. Forest.
principally

new lamps

allow the use of the

are about to see revolutionary changes

in the electric lighting business,

tion

New

the

68s

fixed charges
fixed charges

\

Line Loss, 25!f

S.

^%

9.5c. per lamp per month
"
"
igc.
"
"
8.3c.
"
"
9.50.

^^^

-^

Cost

Figuring average use of commercial light 100 hours per
month the year around, gives 5 kw-hours of energy used per

month per SO watt lamp

at

Meter

Cost at
Switchboard
5

month; labor and standy-by

Extra station cost only per lamp per

losses

Q.

fixed.
1

Plant

Loaded

loaded.

not

to

4000

capacity.

Output per Month

8000
at

1

2000

Switchboard

TOTAL COSTS IN A lOO-KW PLANT, FIXED CHARGES INCLUDED.
J2

0.

>'

« c

*"

U

S=3
S
g-a

::

Free renewals.

The

flat-rate

&

s|

6

Z

r.

6.6

8.8

10.5c.
20.
15-4

7-5

7-5

IS-

3- c
3-

7-5C.
>5-

44 tant
50 tung

c.

r.

17c.

£?

= J

^

"ji

5=3
<j

«J

u
50 w. ca rbon
100 Gem. ......

•"

rt

to ewals

10

t

t

r.

gen

y

53c.
1.05
52.8
57-5

20. C.

34

39-

15
17

23.8
24.5

revenue per kw-hour with no free renewals will

figure out as follows
50-watt
50-watt
50-watt

Gem
Gem
Gem

50-w'att

or carbon, 40c. per lamp per
or carbon, 50c. per lamp
or carbon, 60c. per lamp
tungsten, 60c. per lamp

month

8c.
loc.
12c.
12c.
iSC.
18c.
7-5C.
9c.
loc.

,

50-watt tungsten, 75c. per lamp
50-watt tungsten, 90c. per lamp
loo-watt Gem or carbon, 75c. per lamp
lOO-watt Gem or carbon, 90c. per lamp
lOO-watt Gem or carbon. $1 .00 per lamp

These

figures

show

that

it

will

pay

to use the

instead of carbon lamps, on account of

of light for same cost.

They show

Gem

more and

per kw-hour

all that is anticipated.
Explanations should be made so that
customers will not continue the low rates on carbon lamps
after the new lamps are out.

"
"
"

The

in all cases

on

a

flat-

rate basis, not loaded to capacity, by installing tungsten lainps
will

raise

and

will

renewal costs 2j^ cents per 40-cp lamp per month,
7.5 cents per lamp per month, a net sav-

save in coal

A

ing of s cents each.
plant on flat-rate basis loaded to capacity can nearly double its earning power by using the tung-

Both plants, if direct current, can use the tantalum
advantage by raising the flat rates to 10 per cent over
tlic i6-(-p carbon lamp rates.
No free renewals of any lamps
should be given on flat rates. Both plants can with advantage
sten lamp.

lamp

to

lamp by making flat rates of from 60 cents to 75
Gem lamp per month, reap the benefit from
the stimulus of cheaper rates for their business, and prevent a
sudden change of policy when the new lamps are out. Plants on
meter basis can get this same result by temporarily lowering the
turning point or quantity of current at which price changes from
the high to the low rate. This is, of course, a matter of expediency and is to be determined by local conditions, and also
depends upon whether the tungsten lamp when introduced will
be

"
"
"

better quality

that in a plant

not loaded to capacity, can anticipate the introduction of

cents per loo-watt

U

tl,

rates,

the tungsten

writer

advocates, where possible, the

use

of

loo-watt

lamps for general store lighting instead of smaller sizes, as the
tungstens can then be introduced without rewiring, or greatly
changing the plan of illumination of the store. Though no
mention has yet been made of it, the tungsten lamps will likely be
made for 5s volts for series use on no volts, as tantalums are
now used on 220. The tungsten lamp is especially adapted to
this service owing to its self-regulation for varying voltage, and
this arrangement will undoubtedly find wide uses and still further reduce the current now used by carbon lamps.
We see by the accompanying diagram how reduction of output
increases the cost of energy to the light company. Where with
carbon lamps the company w.is selling g.ooo kw-hours per month
at 6.7 cents, by reducing the consumption to 6,000 kw-hours it
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would need to realize 9.3 cents for it at the switchboard.
But at a lo-cent energj' rate the tungsten gives a quantitj' of
light for 57.5 cents that costs $1.05 with the Gem lamp, which
shows that there is plenty of margin to raise the rate and
benefit the customer besides. But assuming that the new lamps
will reduce income at first, and operating expenses slightly,
they will also reduce line loss and size of meters needed; they
will increase their number of lamps or customers the plant can
serve, and bj' giving better service for less money cannot fail
the writer's opinion that for residences in small towns

carbon lamps at 12 cents to 15 cents per kwhour is a little too expensive compared with other illuminants.
Of course, people use it, it is so convenient, they can get results with it not obtainable otherwise, and they like to have
what other people have. But one argument we have to overcome with prospective customers is that nearly all the electrically lighted houses are so dark-looking outside.
They think it
must be expensive, for those who have it are so stingy with it.
The average customer does not use nearly all he wants, and the
conclusion is that reduction in cost will not reduce his bill, and
may increase it, not to mention his increased satisfaction and
friendship for the company.
When the cost is high he will
electric light wMth

making too much money and agitate for
But when the cost is low
not care how much money we make.
Once kill the

think the

company

being put

is

may

XLIX, No.

be mentioned a certain variable-voltage gener-

engine as the source of power for a self-contained electric railw-ay car. The prime requisite for a satisfactory design was to
obtain a maximum of output with a minimum of weight. The
designers of the equiprnent were able to make use of the smallness of the dimensions of the insulated wire to decrease the
size of the machine for operation at normal temperature, and

machine were so arranged

the electrical characteristics of the
it

could carrj- what would be considered enormous over-

That is to say, the machine was
what would have been a dangerously high temperature if cotton-covered wire had been used, but the temperature
was not excessive for the enameled wire. The high temperature in itself is seldom objectionable in a dynamo-electric machine the real trouble comes from the damage done to the insulation by the temperature. In the case of the present variablevoltage generator, by the use of enameled wire the machine is
loads for a normal generator.

worked

at

;

unusually light for

its

output,

its

weight being not greater than

one-half of that of an ordinary generator of the same capacity

and speed. It might be noted incidentally that the sparking difficulties were overcome by the use of commutating poles.
On account of the important place which enameled wire occupies in the electrical industries,

is

it

believed that a descrip-

regulation or municipal ownership.

tion of the process of manufacture as carried out by the

he will

eral Electric

idea that electricity
to introduce

it

is

"so expensive," and

will be

it

much

easier

for other purposes besides lighting.

14

ator constructed for direct connection to a constant-speed gas

that

to increase business.
It is

is

Vol.

it

Company

Gen-

will be of interest at this time.

Before the wire is given its several separate coats of enamel
is thoroughly cleaned to remove all burs, and is polished to

The improvements, recent and prospective, in quality of light
and reduction of cost are not being made in the electric field
alone.
The vapor lamps are making rapid progress, and with
the introduction of alcohol, with vastly less danger than gasohave strong competition.
seen, judging by
quality, quantity and distribution of light, was lighted by an inverted mantle gasoline plant.
In fact, it wa,s simply beyond
comparison with the ordinary electrically lighted store.
line,

the

electric

The

best

lighted

industry
store

will

the

still

writer has ever

writer's observation that most small towns are
undcr-dcvclopcd from a lighting standpoint.
Some
towns have J4 lamp per capita others have nearly 2, the average being about one lamp. At present a fairly well developed
town will average ^4 to
of the stores and J4 to
of the
houses in town using electricity. And as these new lamps will
give us such a competitive advantage that we can get nearly
every store and every residence, think what a great opportunity
It

the

is

greatly

;

%

is

coming

for the

other towns

now

%

growth of our business.

small town the change from 200 customers,

400 wcll-plcased ones, cannot
lo the profit

This means that

too small can then support a plant.

and pleasure

fail to

some

And

in a

dissatisfied, to

reduce the troubles and add

in tlic electric light business.

Enameled Wire.
Ahhough
known

been

the advantageous
for nviny ycar.s,

features of enameled wire have
and such wire has of(en been used

doubtful

for certain ^pccial pur(«oscs,

it

knows

being nianufaiiurcil

tities

that the wire is

and

electrical

is

fin'ling

machinery.

now

is

general application

The enamel which

if

in
is

the average reader
in

large quan-

the construction of

placed on the wire

occupies a comparatively small
voltage,

and

it i»

.sjincc for withstanding a certain
not afTccted by very high temperatures. Nforc-

it is as flexible :us the conducting material itself, and hence
enameled wire can be fuindlcd as readily as can wire covered
with cotton or »ilk. The wire is particularly advantngenus for
u»c where it is desirable that the space rjccupicd by the insulation be as small as i)ossiblc or where the appaniliis may be sub-

ovcr,

jrclccl

lo

high

tcmpcratiirrs.

winilings of telephone magnets

It

and

is

tiscil

for the

cxtentivcly

for

moving elements

the

.Mi.i.MK u

fomt
is

a

smooth

Uii;

i:().\riM;

cylindrical surface.

wire to be drawn from one
lo

polishing

causing the

reel,

be collected on

irregularities.

After the al»ovc process the wire
of enamel, each of which

is

is

given four separate layers

lhr>rouRhly dried at a

As a substitute for doublcwire in dynamo-electric machinery its advaniReons space factor has rendered it very desirable.
As an illustration of the special uses to which enameled wire

coating and drying processes, the

measuring instruments.

liy

through a rubber liose containyielding
a second reel.
.A
pressure is inaiivlaincd between the wire and the particles of sand
by subjecting llu- c.\toriial surf.ice of the lioso to compressed
air which is contained in the s|)acc lictwrcn the hose and an iron
pipe by which it is surromidod.
The wire emerges from the
hose with a highly polished surface absolutely free from all
ing sjind. and

ture before the succeeding layer

.tton-covercd

The cleaning and

a patcnk'd conlimious ])roccss accomplished

of

'•Icctrical

.\i.\cmi.m..

is

applicrl.

liigli

tempera-

In carrying out the

wire passes contiiniously from
one reel, throUKh the enameling macliinc, and is woun<l uyton
a second reel a finished product ready for innncdiate use. As the
wire leaves the first reel it is carried over various sheaves which

April

b.
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by means of gas flames controlled by therof travel of the wire, the length within
the heated space and the temperature are so adjusted according
to the thickness of enamel that each particle is thoroughly
baked when it passes downward, and the wire is dipped into a
F.

The speed

mostats.

enamel
fourth coat, which is an exsame mamier and similarly

second enameling vessel, and so on
have been placed on the wire. The
tremely thin one, is applied in the
dried, and gives an excellent finish

The accompanying

until three coats of

course, the

dimensions of the switch would have to be larger than the
Morse switch in order that, when the transmitter is thrown in,
there would be no possibility of sparking across to the receivAnother advantage of using the four-point
ing terminals.
switch is that one tuning coil serves for both transmitter and
receptor.
Fig.

shows

3

a

wiring diagram of an aerograph office rewhich is believed to possess cer-

cently equipped by the writer,

to the product.

shows a group

illustration

Of

table in a location convenient to the operator.

it to dip into a long vessel containing enamel in a liquid
state, then to pass upward and then downward through a space
in which the temperature is automatically maintained constant

cause

at about 300°

687

of

enameling

machines, each of which handles 12 wires simultaneously. The
small space occupied by the insulation will be appreciated when
it is known that a wire 5 mils in diameter measures only 5.5
mils in diameter when completely covered with enamel which
has an insulating strength fully equal to that of silk which would
give to the wire a total diameter of 7.5 mils. In order to equal
the 5 mils of double-cotton covering on a No. 10 wire, 102 mils
diameter, the enamel would be only 1.5 mils thick. Thus the
space occupied by the enameled wire will be 88 per cent of that
in

taken by the double cotton-covered wire. Moreover, the enamel
The fact that the drying process is
is not affected by moisture.
carried out at a temperature of more than 300° F. is conclusive proof that the

below

this

enamel

will not be injured

by any temperature

value.

FIG.

Arrangement of Wireless Telegraph

indicates

that

station

the

wiring of aerograph

scientists

and physicists

men who

have long since mastered the problems of convenient arrange-

ment of apparatus controlled by the operator.
In present wireless installations it is customary

to

make ex-

travagant use of large capacity knife switches for carrying curand these are generally
rents a fraction of a milliampere
;

located

on the wall of

the

office

quite

a

distance

from the

operating table, instead of being placed within reach of
Likewise it is found that transmitting keys
operator.

the

are

used, which, although they are so constructed that the operator
is

protected against injury from shock, are not designed for

The

accurate or rapid sending.

shown diagrammatically
This

more

style

in Fig.

raphy.

traffic is to

The key used

Morse telegraphy

2.

wir-

(B) to electrolytic
receiver permanently connected to each detector, pin-jacks are

of

connected into each separate receiving circuit and conveniently
located so that one head phone serves for all, connection being made by simply inserting the double contact pin in the
spring-jack of the operating detector circuit.

Another feature of the
to give

maximum

a

set described is the

spark discharge

method employed

a given

vi'itli

discharge

accomplished by mounting a small isolated spiral
of uninsulated copper wire 14 gauge, about sparking distance

This

gap.

-is

from the oscillator spheres, and in front of them at a point
forming a triangle with the spheres. The efficiency of this attachment has been questioned, but

discarded for the
if

undoubtedly "fattens" the

it

300(JU"Non Ind.

any considerable

new method of telegDe Forest and by Massie seems to

in

regard to insulation and

s—aAND

The

microphone detectors and that
Instead of having a phone
detectors.

that best suited to

is

by.

s
I

connection with the desired detector.

in
is

r^WAAMAAAAAAAAAAr-i

be handled by the

meet the requirements

riGS.

provides

i.

of instrument will have to be

practical key used in

volume of

type of key frequently used

is

(A)

ing of

services of telegraph

the

assistance

called to their

time

is

it

The wiring

(A) or (B) may be thrown into
by simply moving the two-point switch (X) so that

service

D. McNicol.

Even casual inspection of the

OF ST.\TION APPARATUS.

tain merits with reference to simplicity.

the aerial

offices

—.ARRANGEMENT

that either of the receptors

Apparatus.
By

3.

—FORMS

still

retain

:i

FIG.

OF TRANSMITTING KEYS.

As designed,
the speed capabilities of the regular Morse key.
the key, instead of keeping the operator's hand elevated two or

spark.
cal

And where

interrupters are

grow

three inches above the metallic connection, may have an insulating section extending horizontally instead of vertically (see

spheres

Fig. 2).

practically

In regard to pI.u-inK

tlio

knife switches for the purpose of

throwing the aerial from sending to receiving side of the system and vice versa, it is quite practicable to employ a regular
four-point telegraph switch such as is used in duplex and quadrnplex service, and this switch may be mounted on the operating

longing

—DETECTOR

CIRCUITS,

primary batteries arc used, where mechanidepended upon, and as long as oscillator

dirty, a

workable

4.

spark "fattencr"

conditions.

Prof.

is

a great help in pro-

Fcssonden

accomplishes

same thing by allowing the discharge to take
The
place in a gas compressed to about twenty atmospheres.
wire spiral method, however, is simpler and much less expenthe

sive.
Still

another improvement which

is

of value

where

detector.t

of the steel-carbon, or carborundum types are employed,

is

that
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maximum

of controlling the

resistance of the detector by in-

coils

shown in Fig. 4.
Assuming that the minimum
when the receptor is affected by

"boost" or

it is

resistance

constant

fairly

is

desirable also to provide a constant

maximum

in

order that

the signals reproduced in the telephone receiver shall have regular sounds.

While

it

receiver

is

it

is true that the intensity of sound in a telephone
proportional to the square of the current variation

most satisfacunder control and estab-

evident that the character of the signals

is

tory where such current variation

is

is

lished within certain limits.

By

referring to

Fig.

4

it

be observed that there are

will

14.

the position of the rotor coils in their relation to the secondary

serting a 30,000-ohni non-inductive path around the coherer as

the intercepted train of waves,

XLIX, No.

Vol.

A

other words, whether the rotor

in

;

minimum

maximuni

is

in

the

is

an

intricate

"boost" position.

three or six-phase induction regulator

bination of electrical actions, but as

com-

consists of three or six

it

single-phase transformers, a clear idea of the principles involved and action of the apparatus may be obtained by considering a single-phase, rather than by attempting to follow the
simultaneous action of the complete set of windings.

arrangement of a single-phase
secondan,- coils, i s. which are
stationary, and one movable primary coil, />, in the center.
In
the position in which the primary coil is shown, it is evidenl
that the magnetic lines of that coil are at right angles to those
Fig.

I

illustrates the electrical

regulator, in which are

shown two

One through the detector
one inductive choking path through telephone receiver
and potentiometer and one" 30,000-ohm non-inductive path
around the detector. The selection of 30,000-ohms for the latter path is to keep the resistance safely below that of the de-

three paths from aerial to ground

:

directly,

maximum.

tector

The laws

of

joint

enter

resistance

to

a

certain extent, but not sufficiently to interfere with the satis-

factory operation of the device.

The

thoroughly competent wirelessdemand for such assistance goes to show that the practical application of the art has
reached that stage where standardization of equipment and connections would make it easier for the average Morse operator
fact that the supply of

telegraph operators does not equal the

.\ND

I

Potential Regulators.

By W.

coils,

neutral position

Assuming
rotary

in

— POSITION

OF

THE PRIM.\RY

SEC0N'D.\RV

.\ND

WINDINGS.
secondary

Induction

2.

of the secondary coils and therefore exert no influence on the

do the work required.

to

FIGS.

e.

Induction potential regulators are a type of transformer used
conjunction with polyphase rotary converter systems for the

purpose of providing a method of variable control of the sec-

ondary voltage on the alternating-current side of the machines.
The regulators consist of a stationary secondary winding within
which a movable primary winding may be revolved in an arc of
180 electrical space degrees, or in other words, 90 electrical
space degrees to the right or left of a center point.
Motion is transmitted to the rotor, or movable winding from
a small direct-current or an induction motor mounted on the
top of the regrulator, by suitable gearing which usually consists of a worm gear engaging in a rack called the quadrant which is attached to the rotor shaft.
An automatic cutout switch is provided at each end of the quadrant's travel
which cuts off the current of the driving motor in that par-

lator in

is,

its

in other

words, the primary coil
to the secondary coils.

is

in the

a direct-current with a pressure of 125 volts, a rated

m.

way —ithat

T. Fernandez.

or

in its relation

f.
of 125 volts and a range of 20 volts, either
20 volts "boost" and 20 volts "choke" by the regu-

travel

from

maximum

"boost" to

minimum

"boost"

sometimes called, one can follow the graduations of regulation from one extreme to the
other.
Fig. 2 shows the primary coil turned 90 electrical space
degrees from its former neutral position, or in the maximum
"boost" position, thus bringing the primary and secondary
polarities in line and impressing the 20 volts of the primary
coil, thus adding that voltage to the secondary voltage and

or "choke" position,

as

it

is

raising that voltage to 145 volts.

Moving

the primary coil

180 electrical space degrees in the

opposite direction reverses the condition and places the

e.

m. f

Tniiifl(»»rim'r

but

direction,

ticular

movement
show two

leaves

the

circuit

closed

for

a

Figs. I and 2
primary and secondary
for "no boost" and for

of the core in an opposite direction.
relative

positions

of

windings

when

maximum

"boost," respectively.

The

control

are

they

the

arranged

motor and mechanical
and will not
If the moving parts are kept
be considered in this article.
properly lubricated and the coupling pins examined at intertroubles

encountered

drive arc the troubles

very

vals,

little

trouble

will

to such apparatus

develop

in

the

above-mentioned

While the principles involved

parts of the regulator.

induction motor

with the

common

in

the

and the induction regulator are the same, the

»pecd of applying those principles

is

regulator the reverse

is

the case

from the secondary

cited

circuit

and

the rotor windings arc ex-

instead of a purely inductive

excitation as in the rase of the induction motor.

of

cal

If the (|u:idranl

iso-kw rcKulatnr should be removed the rotor woulfl revolve
in an induction motor and develop the mechanibut as the quadrant holds the rotor in a
its rating

a

the

lame as
power of

fixc<l

position the

:

power

would be developed, if the rotor
another way, and appears as additional
that

produced in
"econdary windings, cither in phase with or
against the imprr*»rd e. m f. of tho^e windiuK*. depending nn

were

free, is

voltage

in

the

FIG. 3.

quite different.

In the induction motor, the primary or staler is stationary,
and the secondary, or rotor, rcvolvcn, whereas in the induction

— ARRANGEMENT

of 20 volts of the primary

in

OF LKAHS.

opposition

and reduces that voltage
counter inductive c. m. f. to it.

secondary
ing a

coil

coils

lo

ili.il

of

the

to that extent, by oppos-

obvious that when a rotary converter is running inverted
and minimum "boost" directions arc
reversed and the control switches should be operated acIt is

that the inaxinnini "boost"

corditigly.

The

principal

trouble

in

Kclting a

regiil.ilor

iiiln

service

is

proper connecting of the primary lends, if the tags have
With the primary leads unfaRgcd a
been misplaced or last.
hundred or more combinations may be made on some types ot
the

regulators before the proper combination

is

attained.

—
April

6,
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Fig. 3 illustrates a

house

method

secondary

split

of picking the leads of a Westing-

regulator.

twelve i6-cp, 120- volt' lamps

is

A

lamp bank consisting

ol

used; six lamps are connected

from the transformers and the remaining six lamps connected to six respective primary leads, which
have been disconnected from the secondary terminals of tht

to six respective cables

regulator.

The other

common

to a

wire,

of the system or an

The

rotary

lamps are connected
grounded, either to the neutral
neutral provided for the purpose

sides of the twelve

which

is

artificial

may

then be started from the direct-current bus
and with the starting box all in circuit. When

under full field
the machine is running under the above conditions a test lamp
or an alternating-current voltmeter is connected between a
secondary terminal and each primary terminal in turn.
The
primary terminal which has the least difference of potential
Xu Trausformer

terminal

11,

repeated.

689

and the process of reading to each prmiary lead
lead which gives the highest reading should be

The

connected to secondary terminal,
of each primary delta in

thus locating the

9,

first

lead

proper place. The voltage is then
measured between each secondary and the primary leads in
turn and the primary lead which gives the lowest reading
five or ten volts
to any particular secondary terminal, should
be connected to that particular terminal. The entire test and
connecting of the leads may be performed while the machine is
running as directed. A slight spark may appear as the primary
its

—

leads are inserted into the secondary lugs, but

it

is

of no con-

sequence.

The standard General
considered and as

Electric type of regulator

the primary

leads

of

this

may now

apparatus

be
are

brought out of the rotor in the order in which they connect to
the secondary lugs, there is rarely any difficulty in connecting
the primary leads properly, but if such difficulty should be met
with it may be overcome by starting the rotary in the manner
previously mentioned, and then picking out each set of three
leads which are connected together in

the winding; in other
words, a test lamp applied to each lead in turn will show that

there are two sets of three leads, isolated from each other.

One lead of one delta is connected to the extreme left-hand
secondary terminal, i, and one lead of the second delta is connected to the adjacent secondary terminal, 3.
Now, if a voltmeter is connected from secondary terminal, 11, to each of the
disconnected primary terminals, it will be found that two zero

FIG.

4.

—CONNECTION

FOR TEST.

secondary mentioned, as indicated by the lamp or voltis the primary terminal which belongs in that particular
secondary lug. Before the test is made the rotor of the regulator should be placed in either the maximum or minimum "boost"
to the

meter,

position, or in other words, at either

With

end of

its

range.

and two voltage readings will be obtained, as for example. 0,
One of the primary leads which gives a zero read160, o, igo.
ing belongs on the next secondary terminal, 5, the lead giving
the lowest voltage reading on the next secondary terminal, the
lead giving the second zero on terminal 9. and the lead giving
the high reading on the last secondary terminal.

When
the

started again

Westinghouse straight-through secondary type of
regulator, the primary leads consist of twelve leads instead of
six, as in the split secondary type, and the two terminals of
each of the six coils of the rotor winding are located by passmg current through them in series with a test lamp, after they
have been disconnected from the secondary lugs, and one set
the

of six coil ends connected to the transformer side of the sec-

down and
machine is
appears to "buck" the primary, leads on 5 and

leads are properly tagged the

connections
it

made

as

indicated

;

machine
if

when

is

shut

the

on 9 should be reversed.
The apparatus should be blown out with compressed air
regular intervals and moving parts kept well lubricated.
the secondary terminals

at

A

short-circuit in the regulator will, as a rule, set the insulation

and the best method of handling that form of trouble
and apply water; it will not injure the
apparatus and is quicker and more efficient than sand for such
on

fire,

to cut off the current

is

a purpose.

n D D D a n
Insulating Saddle- Staple.
shows a type of insulating
was granted on February 12
to Mr. W. T. H. Taylor, Mr. W. J. Jcnks and Mr, R. N. Dyer.
The metal staple is provided with an insulating saddle composed
of two thicknesses of relatively thin material formed of a

The accompanying

illustration

saddle-staple for which a patent

rriniury Dvllu

i"i:

FIG. 5.

.>

— SELECTION

(n

OF LEADS.

ondary terminals of the apparatus. The machine is then started
in the former case the voltmeter readings taken between
one phase of the secondary terminals on the rotary side of the
regulator (Fig. 4).
For example, if the voltage across one
phase is 140 volts, one lead of the voltmeter is then connected
to one outside secondary terminal, 11, and the other to each
primary terminal in turn.
as

A

diflfcrent

voltage

will

be obtained between each

\j

primary

lead and the secondary terminal mentioned, but one particular
primary lead will read from eight to- twelve volts higher than

any of the others, and within a few volts of the phase voltage;
that primary lead should be connected to the other outside
.•secondary terminal,

The voltmeter

i.

lead

is

then

tran-sfcrrod

from terminal

i

to

INSILATINC SADPLE-STAPLE.
itself.
The upper fold is pierced by
being thus he'd in place by friction,
while the lower fold rests between the legs of the staple. Thestaple
ihus insulated is adapted to be made by automatic machinery.

single piece folded
tlic

legs

upon

of the staple,
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Work

Telephone

and

Bell

in

Fireproof

By

W.

T.

Poppe.

and telephones are as necessary in modem buildings,
especially institutions and large private residences, as electric
lamps and when conduit for the wires feeding the latter are be;

conduit for the wires

usually installed at the

same

time.

permits of easy testing and changing of wires. It is good
from an interconnection box

feeding the

The conduit

former are

for telephone

wires is usually installed so that the public and private systems are kept separate.
For small call bell systems, the simplest method is to run a
line of conduit containing the batterj' wires from the closet
containing the battery to points where taps may be taken and
continued in the most direct and convenient manner to the push
buttons or bells. Fig. i shows a line of conduit connecting a
battery closet in the cellar to an ordinary outlet box, and also
branch lines running from the latter to other boxes. In each
case a box is a receptacle for a bell or push button. In conduit
B, the wires run direct from the battery to the outlet C. This

need not be a special junction box. From the outlet C taps are
conduit T from the battery wires and section wires between bells and push buttons may also be placed in conduit.
From the outlet C a line of conduit T R carries the battery and
such section wires as are required to get the desired combination of calls and signals. A section wire is one which continues
the circuit from the push button to the bell, the other wires being known as bell and button wires.
When installing the conduit, the desired combination of calls
should be known so that the proper conduits may be installed
between the different outlets. Some conduits must of necessity
contain more wires than others hence the necessity of knowing
the combination of calls desired, so that the proper number of
rjin in

may

be installed.

The

system, once in place,

is

permanent

and any changes will entail a large amount of trouble, in testing,
removing insulation, etc. The system if properly installed, is
free from trouble since there is no possibility of loose connections, breaks, etc.,

A

more

points,

flexible

afterward.

system

may

interconnection boxes containing interconnecting strips.

These are made of slate and have brass strips as long as the
slate is wide and about J^ in. wide. They are drilled and tapped
at each end for a No. 6/32 machine screw.
Under these screws
the wires arc placed and fastened, the brass serving as the conFig. 2 shows such an interconnecting strip.
nector.
The bat-

u
OalM

OclM
0»tl«
l

9

lullrl

will be'

be only necessary to run the conduit from the new station to the
interconnection box and connect the wires from the new station
This avoids having the anto the spare ones in the conduit.

nunciator out of commission while dravv-ing
Wooden

new

wires in the

Strips

Inter-Conncrting Strips Screwed to this
.1' ^.
.1
'

1,9
I;

11

©11

Conmction

9Jre][¥
e g
I;

I'

Hole

/

for

Screw

Binding Screw

Brass Floor Plate^

Fmislic*! Floor

Box
Conduit;

-

'T^. DHsU-niT

ncrcti.»ri.gjr;.:.,«:.

-^.^.^i?";.

3.— INTERCONNECTING STRIP AND
FLOOR BOX SET.

FIGS. 2 .\Nn

conduit,

FIG.

4.

—INTERCONNECTING

BOX.

and identifying the wires and making new

testing

connections.

The conduit
Where a bell is
with the wall,

be had by installing at convenient

it

unnecessary to withdraw all the wires to repair the one. This
practice also avoids withdrawing the wire because of corrosion
or breakage within the tube. This fault is liable to happen where
dampness prevails and is often found in outlet boxes in the
On the other hand should it be
vicinity of defective plumbing.
desired to connect new call stations to the annunciator it will

;

wires

broken

to the annvmoiator so that in case a wire is

Bells

ing installed,

it

14.

practice to run several spare wires

Buildings.

^

as

XLIX, No.

Vol.

fastened the

is

same

for

as

electric

to be placed an ordinary outlet

the latter

if

is

box

is

If the wall

plastered.

lighting.
set flush
is

wain-

scoted the box can be set behind the wainscoting; a small hole

being bored through the wainscoting for the insertion of the
wires.
The height of bell outlets is not fixed. A height generally used

is

from 8

ft.

to 10

ft.,

but

if

.t

bell

can be concealed

its sound when
good plan to set it so.
Push buttons and bell switches are set, as a rule, 4 ft. above
the finished floor. Push buttons are often placed on desks, and
in this case an outlet box is set in the floor under the desk.
From the floor box the wire is concealed in the interior of the
desk and brought out at tin- jiusli butlon. Fig. 3 shows a floor
box set.
The interconnection box is set flush with the plaster or
otherwise finished surface of the wall and is fastened by drilling lioles in the brick work and driving in while pine plugs.
The box is then fastened to the plugs. It might be necessary to
If this is
cut out brick to set the box flush with the surface.

so as not to interfere with the distribution of

rung,

is

it

a

necessary the cavity surrounding the box should be

filled

with

holding the box secure.
An interconnection box should allow the connecting strips to
Space is
set out from the rear of the box about 2 or 3 ins.

cement. This aids
fS
ItftMrry

f'l'<«ct

in

thus provided bcliiiul the connecting strips for the distribution
anfl division of wires.

and connect to the
no. T,— i-isr. roNnuiT coNNicxiNr, a nATTERV closet.

and lines of
conduit run from the b'lX to the various points where push
buttons and b^ll.'i are U->cated. The nerrssary number of wires
»re drawn into earh ctjnduit from carh station to the intcrcon
nection box and all connections are made by means of the
binding screws on the strips. Fig. 4 shows an interconnection
box in pbce and the condttits connected to it.
This ly^tcm is especially valuable where annunciators are used

tery wirc% arc brought tn the interconnection box

cross the face of

Ivich wire should

strip at the

come from

binding screw.

No

the rear

wires should

tihc strips.

should be surrounded by a framework which will
prevent the wires from being crowded over the edges of the
I^he trim of the d(x>r should allow the latter
outside strips.

The

strip

cover only the space occupied by the strips. The sj>acc befr.inic and inside of the box should be ronicealcd by
This applies both l»i bcU
the woridni ilfir frame nt the trim.
10

tween the

and telephone work.
Outlfits for a wall telephone set

sli'iiild

be .ibout 5

ft.

from the

i

:
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floor;

an ordinary outlet box being used.

is

—

:

1907.

The telephone set
Where desk telephone

then placed so as to conceal the box.

a floor box (Fig. 4) is set flush with the finthe wires drawn into the conduit and box
flexible wires are connected and concealed in the interior or
about the exterior of the desk as much as possible and brought
to the instrument

T

If

691

the period of the impressed

is

we

the volocity of propagation

m.
have

e.

shall

then denoting by v

f.,

sets are desired

ished

vT = \ =

To

floor.

The Telephone

Repeater.

b
is

and

stant,

examination of the literature on the telephone repeater
will reveal the fact that the authors and inventors have appar-

will

phase between the various harmonics which
produce distortion. As an example, consider the following

case

L

the factors that are involved in the

all

it

what may be the condition of the wave when
Now this is not sufficient, and this is the

reaches that point.

reason

why

the inventors.
It would seem that the inventors of the telephone repeater were guided more or less by, what would seem,
an analogous case the telegraph repeater but as a matter of
In the telefact there is no similarity between the two cases.
graph line we are dealing with a single electrical impulse, and
the main consideration in a repeater is merely the intensifica-

=

i

dealing with waves of definite shape and period.

may have

X

3.873

=

10-=

V

^ := 230 miles, V

10-'

Miles
sec.

3.873

6

—

7.63

X

6

io-°

-

In

,

X^ii7

miles,

V

2

X

10-'

miles

v'^

V2

763
-y

clear articulation at the receiving end,

waves sent out at the transmitting end
and so if we wish to intensify the
telephonic current at some point on the line, we must first look
out as to the condition of the wave when it reaches that point.

X

2

=

2

1.0152

essential that the

is

V

3
,

For the second harmonic (p ^6000) we get

tion of that impulse, while in the case of telephonic transmission

it

ohms per mile
microfarads per mile
(neglect leakage conductance)

Introducing the above values of the constants in equation (5)
we get for p
3000.

—

—

we are

henry per mile

telephone repeaters have uniformly disappointed

all

order that we

.004

=5
C= .02
S=o

It

irrespective as to

z=

i?

appears that the inventors have directed their efforts in devising an instrument which shall reproduce and intensify the telephonic wave at some intermediary point on the line,

problem.

will travel with a different velocity; and after the
traveled an appreciable distance along the lines there

will be a shift in

An

ently failed to appreciate

IT

thus seen that the attenuation is a function of the frequency, and the velocity which is inversely proportional to b
is also a function of the frequency.
Hence, every harmonic
of any particular wave will have a different attenuation conIt

wave has

By Louis Cohen.

2

shall preserve their shape,

It

is

known

well

that

in

transmitting electrical

periodic

waves along a conductor, the velocity as well as the attenuation
will depend on the frequency, and consequently the waves which
are produced by the human voice and are complex in their
nature will be distorted in traveling over a certain distance
to the fact that the various harmonics will travel with

owing

The velocity of the second harmonic is about 1.5 per cent
higher than that of the fundamental, and so after traveling a
distance of 200 miles, say, the second harmonic will be about
three miles in advance relative to the fundamental, or, in other

words, the phase relation between the fundamental and second
harmonic will be shifted by about 10 degrees. For the higher
harmonics the effect will be still more marked.
Any repeater designed with the aim of merely reproducing

and have different attenuation Constances.
These facts can be probably brought out clearer by an elementary mathematical consideration. Let L, R, C, S, denote
the inductance, resistance, capacity and leakage conductance of
the line, all per unit length and let i denote the current at any
point on the line; then the equation of propagation for the cur-

and intensifying the wave as

rent will be

much

different velocities

di

(Pi

LC-

\-(RC

+ LS)

df
The

1

= ^^-'^

Sin {pt

Introducing the value of
equation (i) we get

stant.

(i)

A {~p^C L~« + b'-{-SR)
— SL — CR) Ae-"'
'

Equating the

coefficients

separately to zero

we

of

rf

— b")

e-"

Sin

-^

Cos

the

(pl

CL—SR+
the

— b')

+(2''

cosine

(3)

functions

^'^

I

wave

reaches the repeater

it

sure to

is

still

tested

further distorted.

In telephonic transmission

it

is

not so

a question of intensity as of clearness.

Mr. Heaviside, Prof. Pupin and others, have repeatedly called
good telephonic transmission
we must have constant attenuation and constant velocity for all
telephonic frequencies, and to produce these results Prof.
Pupin has invented his loaded line, which certainly does accomplish the desired result, and so far this seems to be the only
means of getting good telephonic transmission. It is very doubtful as to whether a telephone repeater will ever be designed
which will take the place of the loaded line as Prof. Trowbridge' seems to think.
Some inventors have to a greater or less extent considered
attention to the fact that to have

the question of the variation of the attenuation constant with
frequency, and

I

difficulty,

the

and b from the above two equations we get

some

variation of

TherrelP,

for

efforts

have been made to overcome

have

lost

velocity

with

frequency.

example,

has

developed

but they

sight

of

the

other

Mad.

Mr. D. M.
a

very

this

factor

interest-

scheme for intensifying the harmonics at the transend which will to a great extent overcome the
difficulty arising from the difference in attenuation of the variing

^(.P

is

(pt

into

obtain the following:

CL + S R-¥

show

the velocity con-

— b') —o

and

sine

b'

If ^

(2)
is

from the equation (2)

— p'CLi-SR—''' + = o
— pSL — pCR — 2'*b = o

Solving for o

(i)
*-

is

the attenuation constant and h

is

(Pi

dt

solution of this equation

Where »

+ RSi =

when

on long lines, for even if a repeater could be
designed that will reproduce exactly all the harmonics, it will
still do nothing more than reproduce a distorted wave, and by
the time the reproduced wave reaches the transmitting end it is
fail

'LC — SR)'+<.pRC + pLS)'

mitting

Ms)
\/(P' LC — SRy+{pRC + pLS)'

length, then an inspection of equation

ous harmonics, but
J

(2) will

this

is

only curing half the evils;

not eliminate or remedy in any

way

it

does

the distorting arising

from

the difference in the velocity of propagation of the various har-

monics that enter into the composition of a telephonic wave.

that

2 T

~

b

^Amer. Journal of Sciince, 1906,
'Electrical World, June 30, 1906.
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Tests for Determining Presence of Invention.
Bv John

E. Brady.

In a previous article appearing in these columns it was stated
that a patent cannot properly be granted protecting the product
of mere mechanical skill as distinguished from invention.
Difficulty

is

frequently experienced

in

distinguishing between

XLIX, No.

Vol.

14.

msurance companies refused to issue policies on buildmgs in
which the usual method of insulating wires was employed. Mr.
Cowles was the first to discover that paint was the required insulator, it being practically non-combustible, and he accordingly
applied for and obtained a patent upon his new process, which
consisted of applying a coat of paint to a wire covered with

and then applying a second braiding

cotton braid

directly

upon

the fresh paint so as to force the paint into the first braided

determining whether a paris not whether an
ordinary mechanic could make the device if it were suggested
to him, but whether he would make it without suggestions save

covering and render

those which are prompted by his skill and knowledge of his art.

only difference lying in the fact that he allowed the paint to

For example, if a man constructs out of iron a machine which
had previously been made out of wood, he does not thereby
become an inventor in a legal sense, because everybody knows
that any constructor can build a machine out of iron instead of
wood. But, suppose that gunpowder had just recently been
discovered and that the man who invented it had applied for
and obtained a patent upon it. He might have claimed "I
combinf saltpetre, sulphur and charcoal in a certain way, and
produce a starthng result," and it would be no answer, if an
action for infringement were brought, for the infringer to say
that every chemist could make the powder after he had been
shown how. For, if every chemist did not have the knowledge
as well as the skill, the originating of the powder constituted

dry before putting on the second covering of braid. At that
time there was no necessity for a non-combustible insulation

and the supreme

the two,

test for

ticular device is the result of mechanical skill

:

Woodman

Stimpson, 3 Fisher's Patent Rep. 98.
rule by which to
determine the presence or absence of invention in every case.
invention.

There seems

In

fact,

to be

that

Edwin Holmes,

turer of

an

it

non-inflammable.

It

appeared

electric burglar alarm," as early as i860,

and Hoknes stated that it had not been his idea to produce
such a one and that his method was no better adapted for electric light conduction than the paraffine-coated wire.
It was
held, however, that Cowles had done nothing more than apply
an old process to a new and analogous purpose and that, for
that reason, the patent which he had been granted was void.
Ansonia Brass & Copper Company vs. Electrical Supply Company, 144 U. S. II.
.As a general rule, a change in the size of a machine or the
parts thereof does not constitute invention, but
the output of mechanical

skill.

most other rules of law, has

is

is

its

exceptions.

In the Edison

like

Electric light patent, granted in 1880, the one difference between

ticular device discloses

an exercise of the inventive faculty or

But there are a number of negative rules declaring certain
under which an invention cannot be claimed,
which have been adopted as guides by the courts, and each of
these rules applies to a large number of cases.
It is deducible from the authorities that it is not inven-

Edison's carbon filament and the earlier carbon burners of Saw-

Man was

yer and

that Edison had reduced the diameter of his

filament to one-half the value of those previously made.
this reduction

and reduced

circumstances

ratio of resistance to radiating surface eight-fold.

being the same, to find a

old device, unless there

is

new

position for an

a substantial difference in the

new and

operation and some

useful result

is

man-

produced.

The new machine may be an unquestioned improvement upon
the prior art and may supersede the old machine in the market; it may work faster and better in the new position and yield
a larger product

;

nevertheless,

working substantially

same

in the

if it

old

be in fact the old m.ichine,

way and producing

substantially

nothing upon which to predicate patentability.
Thus, the placing of an electric burglar alarm on the
outside of a safe instead of on the inside, as had been done
long before the granting of the patent for the alleged invention,
did not require invention, but disclosed mechanical skill merely
the

result, there

and the device
Electric

is

new position was not patentable. Holmes
Company vs. Metropolitan Burglar Alarm

in the

Protection

Company, 33 Fed. Rep.

254.

no invention to use an old machine for a new process.
The inventor of a machine is entitled to all the uses to which
it can be put, including uses of which he had conceived no idea
at the time of his invention.
Roberts vs. Rycr, gi U. S. 150.
Parallel with this rule is the doctrine that the application of an
old process to a new and analogous purpose docs not involve
invention, even though the new result had not before been conTo illustrate: In 1883 a patent was Issued to
templated.
Alfred A. Cowlcs for an "insulated electric conductor" and a
It

is

number of years

later a subscfjucnt

owner of

the right to use

to restrain what was
Paraphrasing the language of the

the patented insulator brought an action

considered an infringement.
(ourt,

if

^ecmi

thjit.

although the art of insulatii>g electric wires

almost as old as the art of conducting clcclririty for practical
purjwses by means of wires, it was not until electricity began to
be used for lighting purposes that it hcr.-imc necessary that in
is

sulating material should be non-rombiiitiblr.

The

result of the

introduction of electricity for lighting purposes was that the insulating material then in use
fire

and conflagrations from

was frequently melted or set on
cause became so common that

this

its

radiating surface two-fold, thus increasing the

fold increase of proportion," says

of patents,
electricity

p.

But

increased the resistance of the burner four-fold

not.

its

classed with

a rule, however, which,

It

no general affirmative

as to afford any substantial aid in ascertaining whether a par-

ner of

had begun

to cover his wires by a process similar to that of Cowles, the

vs.

the term "invention" cannot be defined in such manner

tion, the subject

at the trial

referred to by the court as the "manufac-

Walker,

in his

"That eightthe law

work on

"enabled the resistance of the conductor of

29,

from the generator

to

the burner,

to

be increased

any increase of percentage of loss of energy
in the conductor, or decrease of percentage of development of
heat in the burner; and thus enabled the area of the crosssection of that conductor to be reduced eight-fold, and thus to
be made with one-eighth of the amount of copper or other
metal which would be required" if the reduction of diameter
Former carbons had been
of the burner had not been made.
While carbon burners
found not to possess lasting qualities.
continued to break down, even after Edison's invention, still the
improvement which he made caused them to be more stable
than they had ever been before. The device was held to have
displayed inventiveness, the court remarking in the course of its
opinion, that the difference between carlxjns that lasted one
hour and carbons that lasted hundreds of hours was precisely
Edison Electric
the difference between failure and success.
Light Company vs. U. S. Electric Lighting Company, 52 Fed
eight-fold, without

Rop. 300.

In passing upon the question of the presence of invention,
is immaterial.
The

simplicity in the appearance of the device

The Wostern
which was an action
founded upon letters patent granted to George R Simpson in
May, 18(17, as inventor of "an improvement in insulating sub
marine cables." In the opinion is an interesting outline of the
pro|K>silion os illuslrated in the case of Colgate vs.

I'nion Telegraph

efforts

Company,

of the inventor

lo

15 Blatch. 365,

obtain

a

patent

for

his

invention,

which covered a period of nearly twenty years, the first application being made in January, 1848. and the loiters being finally
issued ill May, 1867. The claim of the patent was "the combination of gutta pcrcha and metallic wire, in such form as to en-

condmlors nf electricity, within
non conducting substance, gtitta percha. making a submarine Irlrgraph cable, at once flexible an<l convenient." It
wni! adinitlrfl by the defcnclant company that it had used submarine rabies, in the insulation of which gutta pcrcha was em
ployed, but it was contended as a defense that it had long been
known that resins and gums, as a genus of articles, were electric
case a wire or wires, or oilier
the

;
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insulators,

and

that, therefore,

did not require invention,

it

gutta percha became known, to cover wire with

when

for the pur-

it

pose of insulating the wire. But it was held that there was invention in the discovery of the fact that gutta percha was a
non-conductor particularly suitable for submarine cables.
It

was very easy, after the discovery had been made, to say that
it was a natural conclusion that gutta percha would be an insulator from the known insulating properties of gums and resins
generally.
But it was also a fact that experienced men had
groped about, experimenting first with one device and then with
another, in fruitless effort to secure a practical means of crossing watercourses with lines of telegraph wires, until it was at
length found that gutta percha was the needed insulator.

IT

P.

J.

JOLLYMAN.

proposed to consider some of the operating features of
60 to 25, or 25 to 60-cycle synchronous frequency changers.
is

Since
r.p.m.,

the

highest

which speed

is

for such

speed possible

low enough for any

sets

likely to be

is
300
used at

and -{-144° as

the 25-cycle

machine

dropped

is

back.

when using the 60-cycle sides as motors,
be brought together on the sixth period, when they
180° apart, by reversing the field of the incoming machine.
be seen that

It will

may

the 25

are

=i:

No

such result can be obtained when using the 25-cycle sides
When about to parallel one set with another on

as motors.

both

may

sides, the field

therefore be in either direction on the

must be

25-cycle sides, but the fields of the 60-cycle sides

This may also be shown graphically.

The

alike.

outer positions

in the accompanying figures represent the pole of the 25-cycle
and the inner, those of the 60-cycle ends. Fig. i represents
set No. I with the two field winding similarly arranged.
Fig. 2
represents set No. 2 with the two field winding similarly ar-

ranged.

Frequency Changers.
By

+ 72", — 72'

693

It

apparent that

is

if

25-cycle

the

field

coils

of

No. 2 be reversed the point x will become the same as O
had been, in that north poles on both machines will be together, and the sets may be paralleled when x, Fig. 2, is opposite O, Fig. I.
If, hovv-ever, the 60-cycle side of No. 2 be reversed, there can no longer be any point on set No. 2 where a
north pole on the 60-cycle side will be in line with a north pole
on the 25-cycle side and this is the condition which must obtain
;

Most of
operation of two 4000-

the present, sets of this speed only will be considered.

before the sets can be paralleled.

the data given were derived from the

It is found that when one set is loaded, and a second set
brought up from the 60-cycle side, a phase displacement of

kw

having no starting motors.
Values given will undoubtedly vary with machines of different sizes and design, but
the general conclusions should apply in any case.
Such -sets have 24 poles on the 60, and 10 on the 25-cycle
sets

The sets are started bj- applying half voltage from suitable
transformer taps to the armature of either machine, the field
side.

which must be open. This is amply sufficient to start
and bring it to full synchronous speed in a little over one
minute.
About the full-load current of the machine at a
low power factor is required from the line to start. When the

circuit of

a set

set drops into synchronous speed, the
about one-third full-load value.

line

current drops

to

The motors may drop into synchronism on any pole hence
when the field current is applied, the armature current may

FIGS.

I

AND

2.

—POLE

ARRANGEMENTS.

;

immediately drop,

if

the polarity of the poles due to the field

is the same as that induced in them by the lagging
armature currents, or may momentarily rise if the opposite
is the case and the motor is forced to drop back a pole.
Reversing switches should be provided in the motor field circuit

current

to avoid this

In operation, a mere

needless rise in current.

touch of the field switch to its jaws is sufficient to determine
whether or not the polarity is correct.
These switches are
especially necessary if the full voltage is applied to the armature before putting

A
still

is

to

full

voltage before

applying

to close the field circuit while the half-voltage taps are

connected to the armature.

raised

to

a

point between

The

that

field

current should then be

necessary

for

half

and

for

the armature, and then with a double-throw
motor can be transferred to the full voltage taps.
With high-voltage motors of large size, two single-throw oil
switches may be found more suitable than a double-throw
switch, and then it may be found preferable on account of
the slow action of such switches, to allow the motor to drop
full

voltage on

switch, the

back one period and then apply the full voltage.
It has been shown that a set of this speed can be paralleled
on both sides with a like set only once during one revolution
of one set with respect to the other.
Hence there is only

one chance

in

twelve that the sets will be in step on the 25-

cycle side when starting a second set from the 60-cycle side
or one chance in five when starting from the 25.
Starting
with the two sets in parallel on both sides, the 25-cycle ma

chines will be
30°,

— 120°,

allowance proportional to the load and to parallel the 25-cycle
side when the synchronism indicator shows the incoming
machine to be from o to 25° "Fast," depending on the load.
Inasmuch as the 25-cycle side is only —30° apart at one position of the 60-cycle,

that the incoming

and

field.

way than passing

better

the field

on the

about 25 electrical space degrees exists between the e. m. f. of
and that of the empty machine, due to the dragging
effect of the load which, in the case under consideration, was
practically non-inductive. It is, therefore, necessary to make an

the loaded

— 150°, -f 60°, — go",
— 60°, and + 150°

-f-

-|-90°.

120°,

— 30°,

apart

when

±

180°,

+

the 6o-cyclc

motors arc together on successive pairs of poles as one set is
dropped back one period at a time. The signs indicate the position of the armature of the machine drojiping back; (-f) being
"Fast" on the synchronizer and ( ) being "Slow." The cor
144°.
responding phase displacement on the 60-cycle side are

—

—

it

is

possible to parallel in such a position

machine

will be 30°

behind

its

proper position
sets will then

The two

will not take its share of the load.

About il4 times the full load on the set
and nothing on the other. Should the total

divide the load thus:
service

in

first

load drop below 25 per cent overload for one set, the first set
would transmit power into the second and a reversal of the
functions of the machines of the second set would occur.
a condition

two

could be used

in

making

a

pumping back

Such"
on

test

sets.

With

secured before putting the sets
load exactly and no special adjustments of the fields of either set are necessary, either beWhen once in parallel, the load canfore or after paralleling.
.

the

together, the

correct position
sets

divide the

not be shifted appreciably by changing any or all of the fields,
even though one field be made nearly twice that of the cor-

responding field on the other set.
A mechanical change of the position of the armature of one
of the machines of one of the sets with respect to the corresponding armature of the other would cause a change in the
Such a device offers the only means of gradually
relative loads.
shifting the load

from one

set to another.

sets above referred to were inby the California Gas & Elcc. Corporation at San FranCalif., in order to supply power from the transmission
The sets
to the I'nited Railroads of San Fr.incisco.

The two frequency changer
stalled
cisco.
lines

have been in operation
each set is 4000 kw.

a

year very successfully.

The

capacity of

—
;
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Motors— I.
The motors used

C.

Parham.

in railway repair

and discarded railway motors of the ordinary

type, but shunt-

Both kinds
have sparking troubles as the result of irregularities, some of
which are common to both and some of which are not. With
comparative brevity, we will consider troubles incident to abuse
or neglect or poor design of the brush-holders or improper
care or selection of brushes or bad condition of the commutator.
to give fairly constan.t speed at variable load.

Assuming

all

14.

commutator between the brush centers must also remain the
same but the count between the inside edges will not, because,
as the commutator gets smaller from wear, the commutatorbars become thinner so that the number of commutator-bars
spanned by the thickness of a brush becomes greater; this
means practically that although the brush set on new and old
commutators of exactly the same kind may be exactly the
same the count between inside edges will not be the same. In
other words, if a motor with stationarv brushes comes from the
the

shops for driving machines,
usually through the agency of shafting, are of two kinds
stationary motors, presumably adapted to the work in hand,

wound

XLIX, No.

mutator.
A glance at Fig. 2 shows that if the brush holder
maintains a strictly radial position the set of brushes will remain
unchanged throughout the wear of the commutator, because
since the angle of the axes remains the same, the proportion of

Brush Holders and Brushes for 500-Volt

By Eugene

Vol.

;

other conditions to be correct, as will be indi-

cated elsewhere in this article,

it

is

vitally

that the

essential

holder space the brushes or sets of brushes the right distance
•part along the circumference of the commutator. On a twopole motor this condition is fulfilled when a straight line

through

tlie

center of the

commutator

is

symmetrical with re-

spect to the contact surfaces of the two sets of brushes

;

in other

words, when the two sets of brushes are directly opposite each
FIG. 3.

other.

The

count from the center of bearing surface of one set to the center of bearing surface of the
other set, and in both directions. If the count in both directions
is the same, the set is correct
Instead of counting between the
centers, which is sometimes very inconvenient, it is customary
to count between inside edges as indicated at a and 6 in Fig. i
the count between inside edges will be less than the count between centers by an amount equal to the number of commutator bars spanned by the thickness of one brush (two half
brushes). Thus, if the commutator outlined in Fig. i has 105
bars and the thickness of a brush spans two bars the count betest for this condition is to

=

tween centers

will be 105/2
52^4 bars, but the count between
adjacent edges will be two bars less than this or 50^ bars. As

a rule, it is sufficient to know that count a is the same as count
b without knowing the absolute number of bars in each count.
Where there are four sets of brushes the count from the center
of one set to the center of the next should be one-fourth the

number of bars

total

in

commutator;

the

sets of brushes, one-sixth the total

mutator, and so on.

I.

the case of six

number of bars

in

number of bars by

the

sequent holders, but in checking by a count, allowance must be
made for the size of the commutator under test. On this account data to be used in making a brush setting jig should never
be taken from an inside edge count, but from a center to center count,

As

if

a count

is

to be used at

from 500and the currents used are small as compared to the
currents taken by motors of the same rating, but of low voltage,
carbon brushes are used and these are often of the strictly
volt circuits

radial type of Fig. 2; just as often, however, to get increase of
carrying capacity at the bearing surface without increasing the
cross-section of the brush, the brush is beveled on the end.

thereby requiring that the brusli be presented to the commutator
in the manner of Fig. 3, which is exaggerated to show the idea

more

clearly

strictly

;

radial,

such a brush, with its containing holder, is not
because the axis of neither is continuous with

the com-

number

KIC.

all.

the motors used in railway repair shops operate

7

of sets

FIC.

— HRUSHES ON TWO-POLE MOTOR.

made according

to this set, proper use of this jig will insure correct set of sub-

In any case, to get the count from center

to center, divide the total

nc.

in

—BEVELED BRUSHES.

factory with the brushes set correctly and a jig be

2.— RADIAL DRl'SHES.

of brushes; to get the count between inside edges, subtract from
this the number of bars .spanned by one brush.
Strictly speak-

4.

— BRUSHES

OlM'OSITE

ADJACENT POLE

CENTER OF

PIECES.

ing,

any radius of coinmutalor.
Such a brush might be called a
modified form of radial brush because although the brush, as
a whole, does not move in radially with coniiuuUitor or wear,

it

ils

wherever the word "bars" has been used in the preceding
would be more correct to use the wortl "units," a unit being
one bar plus one mica body. 'Ihc error in failing to in.ikc thi>
distinction,

counting
the

A

however,

off a

is

less

than the error ordinarily

new commutator and

same kind and can be

then a

made

in

worn one of exactly

ncglcclcd.

one intended to be so presented to the com
mutator that the long center line of the brush passes through
the center of the commutator; thus in Fig. 2, a and b arc radial
brushes, lines ae and he being thrir rrsprrtivc long cenirr lines.
A holder for radial brushes is called the radial brush holder,
the name mdi.il in both cases being due to the fart of the axis
of Ihc brush and holder pointing along a radius of the comradial brush

is

contact surface does and the holder must be conslructed to

fulfill

this

condition.

If

the contact

surface of the brush be

considered as one of the short sides of a
in

l'"ig.

3,

ri-ctaiiglo,

as indiratcd

then the long axis of this rcclaiiglc must pass tliKuigh

llie commutator, as indicated by lines ex and cy
other words, the bearing surface of the brush must be at

the center of
111

Nearly
it at its center.
forms of copper brushes come under the head of modified
radial.
As will be shown later, failure lo fulfill ihe coiidilion3
of radi.ilily wherever they occur, will result in error in llic sot
right angles to the radius that touches

all

of the brushes.

lo avoid sparkitiK. ihr holders must, irrespcrlivc of the kind
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ELECTRICAL WORLD.

1907.

6,

On

of holder used, hold the brushes at the neutral points.

motors that must normally operate, without preparation, equally
well in both directions, the brush-holders are stationary and

69s

Holders as they come from the factory on the motor are
generally, but not always, correct.

becomes necessary

replace

to

It

is,

part that the trouble with brush setting begins.

from the

are ordered

^

made

to construct in the

On

place.

where an

;

or the repair parts

Regulation of Boiler Feeders
Bv

OPPOSITE CE.NTEKS OF
ADJ.\CENT SPACES.

must be secured once

II.

Ch.\rles S. Towxe.

Fig. 9 illustrates a regulator for a boiler feeder that resem-

—BRUSHES

their correct position

with the machine

home shop

—

The

FIG. 5.

If repair parts

are ordered from an outside shop that probably has never made
the part before, the probabilities are that the man who must
use the brush holder has some experiences ahead of him.

o.

^

is

it

distorted

original maker, the chances are that they

will be as correct as those shipped
effort

when

as a rule,

some worn, burnt or

column without trimmings, although a glass gauge
might easily be attached and would be convenient to show the

bles a water

for all in the

first

holders not ordinarily intended to operate in both

any changes, the holders are adjustable by
means of a rocker arm and the non-sparking positions can be

directions without

located by

trial, provided the holder is correct in all other reConsidering holders of the stationary type in relation
to a four-pole motor, for e.xample, the non-sparking points at
which the brushes must be held will be directly opposite either

spects.

the centers of two adjacent pole pieces, as in Fig.

on the two

the centers of the spaces

4,

or opposite

sides of a pole piece, as in

former condition being sometimes dictated by the
on top where they are

Fig. 5, the

necessity of having the brush holders

accessible for repair or renewal purposes.

show

ures

that

it

is

Either of these

fig-

not sufficient for the holder to hold the

brushes the right number of bars apart, but, assuming the motor
to rest level
tal,

and a line through the brush holder to be horizonmust be symmetrically placed in respect to a
passing through the center of the commutator; in

the brushes

vertical line

other wcurds, in the case of a four-pole motor,
cient that the axes of the brushes
in the case of the

it

is

not

suffi-

or of the contact rectangles,

modified radial brushes,

make

a right angle,

apex of which is at the center of the commutator, but the
angles that the axes make with the vertical reference line must
be equal angle acx must equal angle bcx. If these angles are
not equal, the motor will run all right in one direction, but will
the

;

spark

when operated

FIG.

in the

other direction.

This point is well illustrated in the case of holders that have
an adjustable rocker arm; the holders may be such as to space
the brushes exactly the right number of bars apart, but if the
rocker arm be shoved too far forward, thereby moving both
holders bodily away from the neutral positions, the brushes will
spark. Where a motor has more than four poles, the same requirements obtain in principle, but the angle that the axes make
In any case the angle that the axes should
is different.
make with each other can be obtained by dividing 360 degrees
by the number of sets of brushes. On some motors of the railway type, the commutator hand-hole is placed on the slant so
that the brushes can be renewed from under the car instead
of through trap doors in the car floor. In this case the armature connections are such as to bring the holders over to conform to the position of the hand-hole then the line of symmetry

water level at

all

9.

— BOILER

times.

FEED REGUL.\TOR.

Engineers sometimes omit

all

such

fixtures as far as possible in order to avoid not only the first

cost of them, but the trouble of caring for
practice.

Under some

conditions this

may

them

in every-day

be the best plan to

;

will not

be vertical, but makes a definite angle with the vertical.

The requirements

of a brush holder, then, so far as correct

spacing of the brushes

is

concerned, are that the brush axes

or brush contact axes, according as the brushes

may

be strictly

must make with each other a certain
angle the apex of which is at the center of the commutator and.
in the case of stationary holders, the axes must make equal angles
with a line of symmetry. If a line passing through the brush
radial or modified radial,

holder studs or stud bolts is horizontal, thereby indicating the
brush holder as a whole to be horizontal, then the line of
reference

is

a vertical line passing through

commutator; but

if

the center of the

the brush holder as a whole, for reasons of

inspection, rests at an angle with the horizontal, then will the
line

of symmetry make a certain angle with the vertical

line.

FIG.

follow, but

ID.

— SECTIONAL

ELEVATION OF REGULATOR.

where the appliances are

to be

under the immedi-

ate care of the engineer, the extra trouble caused

is

more than

repaid by the satisfaction of having a complete plant to oper-

This is the true spirit of successful steam engineering.
This regulator chamber contains a float that operates a needle

ate.
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means of

valve by

a bell crank lever.

When

the water level

low enough to allow the float to hang in its lowest position,
the valve is wide open, allowing steam to flow through the upper connection, 2, and out of the vertical pipe, 3, where it operates to open the feed valve and allows water to flow into the
boiler.
When the water level is raised enough to carry the
float, the needle valve is closed, thus preventing steam from
entering 3, the result of which is that the feed valve is shut
and remains closed until more water is wanted. This action
will be better understood by examination of Fig. 10.
When
is

water

not wanted, the spring 2 keeps the feed water valve

is

closed, but

when steam

enters 3

it

conducted

is

to a small cylin-

der containing a piston on which the steam acts, thus forcing
it

upward against

FIG.

II.

As

the spring.

—AUTOMATIC

this piston is

PUMP

12.

PRESSURE GOVERNOR.
the

valve,

4,

connected

to.

II

an automatic

pump

pressure governor to

Steam to
and the pipe,

be used in connection with the foregoing regulator.

operate the
3, is

pump

passes through the valve,

connected into the feed pipe about 10

Under ordinary conditions

ft.

2,

moving water; but when

downward and

forced

the valve

disk than acts on top of

closed.

is

to

be used in connection with either one boiler or a battery, acall such cases where more than
must be Uiken to connect the upper
always be under pressure regardless of

cording to rcquiremctits.

one

is

In

to be controlled, care

pipe, 3,

where

number of

it

will

connected into the separate feed pipe of either, there will come a time when that
boiler will be laid off, while the others arc wanted, thus rcn
the

boilers in use.

If

it

is

most inconvenient time.
Fig. 12 illustrates a feed-water regulator combined with a
high and low-water safety water column designed to maintain
a water level at the opening for the second gauge cock, and to
blow a whistle if for any reason it falls to the first or rises to
dering the governor

the third.

us'.-lcss at

The hollow

a

cop|icr float

is

fittcfl

with a straight stem

Where

a boiler

kind,

the

will shut

;

KIG.

13.

— INDEPENDENT

REGVLATOR.

independent regulator can be added with little trouble.
Fig.
All pipe connections
13 illustrates such a device in operation.
should be of ample size in order to insure the same water level
Pipe
in the regulator that exists in the safety water column.
that

is

I'/i

in. in

diameter

is

sufficient for nil

Up

Connecting

ordinary purposes.

Valves.

Uy VVm. Kavanagh.
on boilers and engines is an
important function, not only from the viewpoint of continuous running, but also to insure safety to the men in charge of
Tlic proper placing of valves

Too

steam power plants.

little

attention

is

given to this im

portant detail, which certainly does not receive the

thought and discussion that

amount of

given to the engine, boiler or
The following will serve to show some incorrect con-

pump.

is

nections met with in practice, and the

means by

wliich they can

be eliminated.
Fig.

I

illustrates

A

a

very serious mistake

tliat

should never

connected between the dome
and the safety valve, and whenever the engineer meets a connection like this he should remove the disk from the stop valve

be

permitted.

,is

this

is

stop valve

generally easier

or string attached to

.1

pump governor

not

is

One

and closes a valve that admits steam
to the feed water valve, the upper part of which contains
diaphragm by means of which a large surface is exposed tn
*tcam pressure, thus providing great force to close the reguNothing special is required to open il as water
lator valve
enters under the disk, which, of course, tends to raise it, but
when the supply nf water is to be shut off the valve must br

before the

it

re-

that an

so

Another contrivance

the right opens

more force is
more pressure under

will create

fitted with a safety water column of
alarm will be sounded whenever the
water level approaches the danger limit in either direction, it
should be so equipped without delay therefore if a feed water
regulator is combined with the column, the extra expense of
each is not heavy. If a safety column is already in use, an

some

carrying two adjustable collars that engage the levers shown
at

wide

device.

from the governor.

This governor

is

14.

off steam from the steam chest and cylinder.
For the same
reason the valve disk will lift readily without a special external

spring

is

the valve

nearly closed

is

it

pump

quired because the

shown holds the small
piston in the upper part of the cylinder, but when the tension
of this spring is overcome by pressure from the feed pipe it is
the

When

XLIX, No.

practically balanced, excepting the force exerted by the

it is

REGUL.VTOR AND HIGH
AND LOW WATER ALARMS.

by a suitable rod, they both rise together, and
the piston and the valve are

illustrates

closed against the feed water pressure.

open,

—COMBINED

when steam is shut off from 3
forced downward by the spring.
Fig.

Vol.

is

is

to

shown

tlic

do than
at

B.

to remove
Here there

the
is

valve.

a

chain

lever of the safety valve, the string

running over the pulleys being used to raise the lever and
weight occasionally while the other string at C is for the purpose of holding down the lever whenever the safety valve
The string for
leaks or shows a tendency to m.ake a noise.
raising the lever

down

is

good

practice, but the

the lever should not be countenanced.

string for

linjrling

April

6,
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Fig. 2 shows a stop valve connected on the safety valve exhaust or waste pipe. This, to say the least, is very bad practice because the stop valve may be closed when the safety valve
opens, thus preventing the safety valve from relieving the

Whenever

boiler of excessive pressure.

connected in this manner

a stop valve

should be removed, but
labor the next best thing to do

moval involves much

it

found

is

its

if

re-

is to take
prevent overpressure and attendant danger. If the safety valve leaks it should be ground
in, which grinding, if properly done, will make the valve tight,
thereby preventing unnecessary waste of steam.

out the valve

disc,

which

will

shows a water column connected to a boiler. It will
be seen that with tliis method of connection four valves are
used between the column and boiler.
The valves A and D
are emergency valves and the valves B and C are used for
cutting out the column for repairs.
Shotild valves B and C
leak the necessary repairs will be difficult to make, but when
the column is fitted with the extra valves, A and D, these can
be closed, thus facilitating repairs. The valves C and D should
be gate valves, and the connection at E cross fitted with a
Fig. 6

697

the blow-off and E is an emergency valve. With valve B shut
one can tell the amount of leakage in it by opening drip D.
Should B leak, £ can be closed and of course B can be repaired,
is

when

the boiler

valve

£

is

down

shut

and B

for cleaning or inspection.

fairly tight, the former can be
prevent loss in this direction.
The old
style of fitting the blow-off with one valve or a single asbestos
packed cock is a poor one and is not reliable.
When high pressure steam is carried on the boilers or steam
mains all large valves should be by-passed. Fig. 4 illustrates
If

repaired,

leaks

which

is

will

a large stop-valve by-passed;
valves,

A, B, C.

paired,

providing

style

of by-pass

the by -pass

was

was shut

oflf

Why

re-

The

old

The

fitting of

repair unless steam

its

from the main or

A and C makes
age.

and can be
badly.

with the valve B.

fitted

the by-pass with one valve prohibited

with three

fitted

is

B is an emergency valve
A or C does not leak too

the by-pass

boiler.
The addition of valves
more secure and eliminates leak-

large valves should be by-passed can be seen

the following example

:

Assuming

the stop valve

is

from

six inches

brass plug,

as shown.
Whenever the connection between E
and the boiler lime up or become filled with scale the plug
can be removed when the boiler is cool and a long drill inserted through the connection and valves and the pipe thus

cleared of

foreign

all

tached to the

drill,

it

matter.
If a carpenter's brace be atwill assist materially in cleaning out the

Safety Valve

Stop Valve

5.— BLOW-OFF CONNECTION.

FIG.
in

diameter and tight under a pressure of 200

against which the valve must be opened

X
FIGS.

connection.

I

AND

2.

— POOR VALVE CONNECTIONS.
D

and C, are of the globe pattern
almost unnecessary to mention
that this is an important connection and that the scaling up
of the valves and nipples will result in showing false water.
Fig. 3 shows a feed pipe connected partly below the water
line.
The pipe is perforated and open at its end and extends well back towards the rear head. Two valves (gate or
globe) and one check are fitted as shown at A, B and C. The
valve, A. is an emergency valve which can be closed whenever B
If the valves,

the drill cannot be used.

new disk or
more liable

needs a
than A

It

is

regrinding; valve

B

= 5654.88-pounds

pressure

is

lbs.,

then the load

equal to

fX

In order for a

of a load.

3.1416

man

to

open a 6-inch valve under this load he must use some kind
of a lever and should the valve stick there is a liability of
stripping the threads off the valve stem or twisting oflf the
wheel
hence if the valve was by-passed and the attendant
knew how to use it such accidents would be impossible. The
opening of a large or medium size valve under high pressure
is a dangerous operation.
The valve should be opened slowly;
a sudden opening of the valve is very liable to cause a rupture
;

in the

main, therefore great caution

Fig. 7

shows how the stop and

When

engine.

an engine

is

fitted

is

absolutely necessary.

throttle are by-passed

up

in

this

way

on an

the by-pass

being used oftener

to get out of order, hence .^

is a very
check C leaks and is
in need of repair.
The usual style of connecting the feed
pipe to a boiler is shown at F.
It will be seen with this method
is

useful and reliable addition especially

FIG. 3.

— FEED

if

PIPE.

FIG. 4.

— STOP-VALVE.

the

crown sheets induces unequal expansion, which

oflf.

5

shows an improved method of connecting up

The blow-off

boiler shell

A

pipe

is

flanged to the rear

fire

a

boiler

connected at A for the purpose of connecting
up a pipe so as to induce or set up a circulation, thus preventing the pipe from becoming filled with scale. A further precausetting.

tee

is

adopted by covering that portion of the blow-olTf which
some other
material that is difficult for the heat to destroy.
Valve B
tion
is

is

subjected to the heated gases with asbestos or

— STOP AND THROTTLE.

water.
The throttle should not be opened until the cylinder
and steam chest are thoroughly heated by means of the by-

sheet of the

and extends out through the fear wall of the

FIG. 7.

blow-

is

desirable.
I-'ig.

— WATER COLUMN.

not

globe valve leaks; besides the feed water being discharged close
to

FIG. 6.

can be used for wanning up the cylinder before opening the
throttle.
The usual method of heating the cylinder by "cracking the throttle" is dangerous especially if the main contains

of connection, repairs to the check are impossible as long as the

pass.

A

very peculiar

inder of an engine

is

mode

shown

of connecting safeties to the cylat

.)

and B.

Here there are two

connected directly to the cylinder; the safeties
being connected on the exhaust side of the valves. With this
method of connection the safeties are mt only useless, but also
It should be mentioned that no valves should interworthless.
vene between the cylinder and its safeties, nor botwron the
stop

valves

boiler ;ind

its

safely valve.
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.\lso let 20 small divisions

= HP

a

quick

and compara-

the horse-power in

The examples given below

rect-current circuits.

show how

furnishes

the chart

will serve to

volts pressure

find the point corresponding to 30

value by calculation

Two

of the chart.

A

chart for any particular range of current and voltage cas
be constructed in a similar manner.
Frederick M. Sturgess.
Chicago, III.

4.42 horse-power.

is

:

A' B' and make a new scale
and then draw the horizontal axis A C and lay
The horizontal distance between
off the horse-power scale.
A' B' and .^ 5 is any convenient distance.
The chart is then completed by drawing the curve G C and
the horizontal line F G through the maximum voltage on the
A' B' axis. The curve G C is simply the locus of the point D
for the values of current and voltage giving the maximum range

On

required.

is

:

:

:

A B

similar to

a circuit with 30 amperes

in

the horizontal axis A' C,
amperes and erect a perpendicular to meet a horizontal line through the point corresponding to no volts on the vertical axis A' B'. This gives the point
D. Next draw a line through D and the point on A B corresponding to no volts; and where this line cuts the horizontal
axis A C gives the point corresponding to the horse-power reIn this case the horse-power is 4.4; while the actual
quired.

no

:

:

^
=

visions above the zero of the scale

Suppose that the horse^power
at

:

^

:

di-

used:

is

HP
HP =

I.
/
X 746 we get the proportion £ 746
22 small divisions, /
15 and
In this proportion £
Then 37.3
Therefore 22
x
8.84
15 or .18.84.
37.3.
small divisions are equivalent to 746 watts.
Now place the zero of the vertical scale A B, 37.3 small di-

£
HORSE-POWER CHART.
chart

=

=

SU EJECTS.

method of determining

14.

40 amperes and lay this scale off from the point O.
10 hp, but do not lay this scale off
until the line ^ C is located. To do this take as an example such
as the one given above, where the e. m. f. =; no and /
30
The horse-power is 4.42. Now from the equation
amperes.

LETTERS ON PRACTICAL

The accompanying

XLIX, No.

^

C"

-tI'

tively accurate

Vol.

other examples which give results at. different parts of
One is where the current is

the range of the chart are shown.

WORKING models OF INVENTIONS.

200 amperes and the voltage no. The chart gives 29.5, while
The second example is where
the calculated value is 29.49.
the current

is

190 amperes and the voltage 300.

The

chart

gives 76 horse-power, and the calculated value is 76.4.
As seen from the above, while this method does not
results

which are absolutely correct,

it

experience as an inventor I have met many others facing the critical problem of disposing of their wares, and
in nearly every case I recall that blue prints were generally used

my

During

to illustrate the points in the invention.

give

wax

lows

furnishes a very simple

eloquent

when

the

point

I

have seen these felthat probably
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B

ikXI

Vi ll«

VM

F

Hi

V.

-.,

:;iMj

\
~

VoU.

\

^^-^

-^,

\
\,

*w

\

-~^

Ml>

^

—

ajg
loo

—

\s

^^^

ti

""--

\

^

V

A_'
_1

'JUU
1

" —

~^.,,

V

^

--^,

^
-R

;
u

i

J"-

i

4

^

5

'

1

)

)

)

»j

'

llurw I'owei

*--

.vk. d'
IIJU
.'

Am
Al

1

I)

(

\u

JJ

1

1

!

IIoK.sE-PiiWKR

and convcniciil method of obtaining the horse -power wilh a
coiisidrrabic dcKrcc of accur.iry depending upon the care taken
Tlicn the chief advantage of
in layinx out the tmistruction.
this method over that where a tabic is used is tli.it it furnishes
an unbroken rang"- '>f voltage and current values within the
line

I-

rurrcnt and

GC

gives ihc upper limit for the point

voltage values bring the point

the horsc-jiowcr

is

greater llian 90 and

is

I).

If the

above this line,
beyond the limit of
I)

This g'vcs a means of readily seeing
whether the given problem ran bo obtained on this chart.

this

particular

The
axis

ronslruttion of the chart is a» follows: On the vertical
100 volts anrl lay o(T ihc
li' let 20 small divisions

=

'I'hcn

let

*'i

S<1

the

device

20 small

divisions on

ilic

liori/milal

axis

would not work

in

against the probability of such

practice,
;iii

and argue

impossibility.

for

When

hours
1

see

an inventor with a working model of his invention, I at once
know him to be a fellow of some experience and past the

which may be characterized as the blue-print
goes forth in an attempt to exploit an
invention witluiut a working model simply sets out upon
tour from which he can expect to bring home nothing but well

;imaiciir

stage

Any one who

.1

earned experience.
Frc(|ucntly ideas which look well on paper will not

chart.

//'

voltages.

II

Chart.

period.

limiLs of ihr iliarl.

The

^>

J

work out

and it is for this reason practical men will not
give over-much time to presumptions in theory, but with a
working model, a man's rhild-likc love for toys coupled with
The
his business instincts, ami altenlion is at once riveted.
in

practice,

April
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writer knows of but one case where outside capital invested in
an invention that had not been demonstrated a success by a
working model, and it is believed they did so to their sorrow, as
the process did not develop into a mechanical success and

was

abandoned.
The plant will remain a monument to blighted
hopes and the folly of promoting patents without demonstrative

There may be

models.

still

other cases of this kind, but they

are indeed rare, and the promoter of like cases are usually
of wide influence

whose personality

is

men

instrumental in accom-

plishing the ends attained rather than the invention

itself.

our large cities are located model works, novelty
shops, etc., which make a specialty of turning out models for
inventors, charging fancy prices for the work and who really
are no more fitted for doing such work than any other firstclass mechanic and machinist, though inexperienced inventors
are often led to believe that to have a model for an invention
built, it is as necessary to submit the work to a regular model
maker, as it is to go to a registered physician with his personal
ills.
A much cheaper and even better way will be to go to
any first-class machine shop and engage a competent workman
by the hour, whose services will usually be charged for at the
rate of 60 cents per hour, use of tools and machinery included.
The contracting party should oversee and direct the work himself.
This will be found to be the most satisfactory, as any
inoperative part of the invention can at once be righted or work
suspended until the amendment can be made; besides, a working
drawing can be dispensed with, which would cost almost, if not
as much, as a working model itself, and which would have to
be furnished were the job let to any so-called model maker.
To be sure, eventually a working drawing will no doubt have
to be supplied, but not until some factory has agreed to build
the invention for commercial purposes, and then the inventor
will be more sure of financial returns, and will not have to fig.use so closely on the question of expense.
In nearly

San

all

F. A. Tobler.

Fr.\ncisco, C.^L.

large manufacturing shops

now have

a generating plant
for supplying electric power for the operation of machinery,
and, of course, supplying also electricity to lighting circuits. In

many cases the owners would doubtless allow- employees
warm their noon-day meal by connecting in circuit the din-

very
to

an article as a pail containing a heating coil
The latter could be placed in a double bottom filled with an attachment like a receptacle, the owner of the
pail having a lamp-cord with a plug at each end, one plug being for the receptacle and the other for a lamp socket on the
lighting circuit.
Such an arrangement would be particularly
serviceable in the summer time, when there 'is no steam on
radiator pipes used for warming up a dinner pail in cold
weather; and as the contents of the pail would only require to
be warmed, not much energy would be used. The heating attachment might be sold separately and fitted to a dinner pail by
a local tinner. I have at odd times fitted a number of dinner
pails with electric heaters for use in shops and offices, and these
are giving much satisfaction to their owners. The field appears
to be a good one for manufacturers of electric heating devices.
ner-pail, if such

were procurable.

Madison, Wis.

Chas. R. Gutner.

BABBITT-METAL MELTING

RIG.

something which every
station should be well prepared for, but which is most sadly
neglected in dozens of power houses. At best, where there are
dozens or scores of soft-metal lined journal bearings, there
is nothing in the way of a babbitting outfit save a small ladle
capable of holding ten or fifteen pounds of metal, and, perhaps
(usually not) two or three bars of babbitt metal of unknown
T^le babbitting of iournal bearings

is

pedigree.

Steam engine wrist "brasses" nre nowadays made with

babbitt

linings for the reason that should they run dry. the soft metal
will

melt

out and bring the engineer quickly

engine might be put out of commission before the trouble was
detected. The soft metal will melt out and ring up the engineer
before more damage is done than the loss of a few pounds of
•'best babbitt."

.\ny of the numerous bearings in the plant

cut and quick babbitting

is

babbitting appliances be at

is

liable

to melt

then imperative, necessitating that

hand

instanter.

A

common make-

an iron pot which may be used for
melting babbitt in case nothing better is handy.
Usually, a cast-iron pot is burned out the first time a large
job of babbitting is tried. Sometimes, the pot lets go right in
the fire and all the babbitt goes down tlie tuyer iron to the
despair of the mechanic and the total discouragement of tho
shift

in

forge

fire.

direction, is

this

Sometimes, when there is no accident Ijy heating, babbitt
linings wear out and have to be replaced.
When there is a
large pot available, the old lining may best be removed by
melting it out.
For melting, an ordinary cast-iron pot or
kettle is used and is placed upon the smith's fire for heating.
This severe treatment usually results in very quickly burning

out the bottom of the kettel or pot, making a new one frequently necessary. A pot in an Ohio plant, is said to have been

NON-EURXING MELTING POT FOR

more thai; two
no signs of burning or melting

B.\BBITT MET.\L,

in constant use for

years,

find

in the

and the writer could
bottom, or any other

portion of the kettle.
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to

his

tenser.

while were the bearing of brass, as they used to be made, the

The burning was prevented in the following manner: A l/i in.
in. iron hoop was made just large enough for the kettle
to set inside of it.
Then, three legs, made from the same

by 2

were riveted to the ring at equi-distant points, and
up to form feet for the support of the pot and
its contents.
The legs were turned horizontally near the bottom, to form feet, the distance from the bottom of the kettle
material,

the ends turned

when the kettle is in the hoop, being about
when the kettle is placed over the smith's

to the floor,

inches, so that

the kettle does not bear directly upon the coal, but

is

five
fire,

suspended

several inches above.

The

kettle

used

is

about 15 or 16 inches in diameter, and

holds enough babbitt metal for thirteen or fourteen complete

To remove

old babbitt, three or four boxes are placed
being carefully lowered into the melted babbitt by
means of a pair of tongs. The boxes are not thrown or dropped
into the pot for fear that any water might be caught in the
babbitt, or in any dirt which might adhere to the castings.

boxes.

in the kettle,

Water

bottom of a kettle of melted babbitt is something
hence the caution used in putting the boxes into
the melting kettle. Moreover, the boxes should be dried before
placing them in the melting kettle.
The kettle being large, it is possible to ladle out babbitt from
the kettle and babbitt boxes, while other boxes are being melted
out.
In fact, it is a good way to remove the boxes from the
kettle as soon as the babbitt is all out of them, place the mandrel
inside as soon as possible, and pour the new linings while the
Boxes poured in this manner seldom
castings are very hot.
The babbitt shrinks, in
have loose babbitt inside of them.
cooling, of course, and the cast-iron casting shrinks in turn, and
tightens itself upon the babbitt.
A pot. arranged as above, is one of the best things possibl.'
when a brimstone job has to be done. When an engine bed
is to b? set upon a stone foundation, or it is desired to bed a
machine upon a rou.gh stone without the cost of dressing the
stone, set the banded pot upon the portable sniith's-forge. and
in the

to be avoided,
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all at once with ease and
danger of setting the sulphur afire, and

melt so or 75 pounds of brimstone

There

safety.

is

if it

should

in a

few minutes.

little

ignite, a close fitting

cover will extinguish the

James

N. Y. City.

fire

Fr.\ncis.

The common method of winding band wire upon an armature
by means of a four-handled lever, clamped to the armature shaft.
has long been obsolete in live shops, and the bands are wound
in place by power, and only one man is necessary to wind a band
and solder it, complete. The twine binding the cloth headcovers, is also wound on by power, and by one man, only.
In
order to properly describe the very simple apparatus used for
winding wire and twine bands, it will be necessary to tell how
field-winder

is

arranged,

for

that

appliance

is

made

the

base of the band-winding attachment.

wood

The block
carries a worm-

of the proper size to receive a field bobbin.

fixed upon the end of a shaft, which also
wheel which in turn engages a worm-shaft at right angles to the
winder shaft. This is supported in two bearings, with the form
chuck on the overhang. One end of the worm-shaft is fitted
with small tight and loose pulleys, and the belt shifter which
works the belt on these pulleys, is forged to fit the edges of the
belt quite closely, so that there is but very little lost motion
when the belt is shifted. This is done by means of a foottreadle which extends five or six feet along the floor, past the
The
position taken by the workman when winding bands.
end of the worm-shaft opposite the tight and loose pulleys,
carries a small wood and tape pulley which drives the cut-out
By a very
coil winder, described elsewhere in these columns.
light pressure on the foot lever above mentioned, the belt can be
shifted fully, or ever so little upon the tight pulley on th<;
worm-shaft, thereby driving the field magnet bobbin, or th?
cut-out coil mandrel at any desired speed, the belt slipping more
or less on the tight pulley, according to the speed desired and
the strain put upon the wire which is being wound in place.
Thus, the wire for the cut-out coils being very fine, must be
run with very little power to prevent breaking in case of a
The belt
tangle, while the field wire can stand more power.
consequently is forced farther upon the tight pulley when field
coils are being wound, than when cut-out coils are being made
is

14.

diameter to be placed on the end of the
come to the winding room. A
rectangular frame is made of sheet iron
in. thick, and slipped
over the wooden field core. A Y is attached to the sheet-iron
of

suflicient

largest armature shaft liable to

%

frame, and the free ends of the two Y's are made into the
form of a universal coupling, and pinned loosely to the usuul

member found in such couplings.
Thus, with the rectangular frame slipped over the field winder
block, and the Y set collar fastened to the end of an armature
shaft, and the shaft in its wooden notch bearings on the winding bench, brought into line with the field winder shaft,' the
armature would revolve fast or slow at will, upon more or less
pressure upon the foot lever controlling the field-winder.
So
sensitive is this arrangement, that when the operator desires
to rotate the armature only an inch or two, as when trimming
and fitting the wire clips, he will touch the treadle, and release

it

skilfully,

revolving the armature just the fraction of

As

an inch that the work requires.

Briefly stated, the field-winder consists of a rectangular block

of

XLIX, No.

ball-shaped

ARMATURE BANDING ARRANGEMENT.

the

made

Vol.

up.

the

worm

drive of the

apparatus prevents the gearing from over running
is

off,

the armature will stand in

strain of the

A

any

position,

band wire being wound

when power

even when under

on.

hand

four-roll wire straightener should be at

for use

when

does not have to be used with band wire which
is placed on a reel, about 15 feet away from the armature, and
on the floor. A small rope, attached to a staple near the wire
necessary, but

reel,

it

has an ordinary hand screw attached to the other end
The hand-screw

of the rope within a foot of the armature.

jaws are lined with hard wood, and the band wire is caught
between the clamp j.'>ws, and given the necessary tension by
tightening up the hand-screw.
So well does the device work,
that band wire can be wound on. the operator tapping the coil.i
together with a piece of soft metal and a hammer, while the
wire is being wound on.
Upon completion of any band, the
machine is stopped, and allowed to remain until the wire is made
Then, the wire may be moved diagofast by a drop of solder.
nally across the armature until the place for another band is
reached, when the winding of that band may commence without the least delay, or witliout even stopping the machine.
John Thompson.
Chicago, III.

WINDER FOR CUT-OUT

A

COILS.

winding cut-out, and other
small coils, may be mounted on top of the field winding machine described above. The small coil winder con.-iists of a beltvery convenient

little

rig for

ISWUl

ARMATURE BANDING ARRANGEMENT.

The armaturen arc wound while supported on the usti.il
square bench, which in turn is mounted on large casters that it
may be easily moved around the winding room. The notches
in the tops of the two supporting arms, into which the armature
shaft

is

laid,

are levelled to coincide

with the center of the

winder worm-wheel shaft as nearly as possible.
A iiet
collar, in the form of a Y-yoke on one side of the collar, is
field

WINDING
cd S|)indlc iiiounlcd

in a

(llT-t)UT COILS.

I'-shapcd forging

made

of l-'/iX^-'m.

Holes arc drilled through the ends of Ihc U to receive
the spindle which is prevented by a collar from moving endwise. A hole is drilled in one end of the spindle, wliirh is about
ii in. in diameter, the hole being }^ in. The mandrel to support
the coil spool, is also about
in. in diameter, and just large
enough to receive the spools which may be slipped one at a
liar iron.

^

April
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time upon the mandrel, and held in place by a collar shrunk on

lutions of turbine shaft, will itself

one end, and which receives the free end of the spindle which
carries the ^-in. hole above mentioned.
The other end of the mandrel is fitted with a thread and a
nut, by means of which the core bobbin can be caught between
the collsr and the nut, and thus held securely in place.
The
end of the mandrel which carries the nut, is also deeply centered, and another piece of the l-yi-'m. x -yg-in. iron is bent into

minute.

at

The wheel

Cliucic

CuU Bobbin

100 revolutions in a

is about 30 inches
m. gives a rim speed of 78,500
ft. or nearly 15 miles per minute.
This is about 1,300 ft. per
second, the speed of a bullet from a rifle.
No alarm need be
felt, however, as to the actual danger to life from this source,
as the wheel is enclosed in a heavy cast-steel casing, and a loose
blade weighing only about an ounce makes no impression on it.

This at 10,000

diameter.

in

It is interesting to

Pulley

make

of the 300 hp turbine
r. p.

consider the effect of centrifugal force on the

The part of the
blade above the rim of the wheel weighs about 9 grams or .02
lb.
The formula for centrifugal force is F =: 1.23 X IV X
X
{R. P. Sec)' where IV is the weight of the rotating part in lbs.,
blades in relation to the breaking of same.

i

R

R
FIG.

2.

the radius in feet, R. P. Sec. the revolutions per second.

F= 1.23

— MANDREL

FOR WINDING CUT-OUT COILS.

shape of an L, and tapped to

fit

a center which engages the

X

.02

X

X

1.25

(167)=

=857

for each blade.

lbs.

Then
The

cross sectional area at the base of the blade (which

is

where the blade usually breaks)

which gives

is

about .083

sq. in.,

the point

end of winding mandrel.
The center is bent into
a crank and screwed through the i-yi-in. L-bar described above. Both this L-bar, and the U, above described, are
bolted fast to the top of the field-winding machine frame.
A
54-in. belt to a pulley on the end of the field-winder worm shaft,
drives the coil winder and it is stopped and started by a foot

about 13,200

lever as described.

From the experience we have had, the one and only direct
cause of the breaking of blades seems to be that of water in the

hole
the

in

form of

Chicago.

John Thompson.

III.

This

That

There are

main and

is

has some influence on the breaking of the
no doubt though the centrifugal force alone is

not abnormal for this construction.

Our

turbines are provided with a steam separator of

ample capacity and the

time numerous power

in existence at the present

per square inch tensile stress.

stress

this

blades there

steam.

STARTING motor-generator SETS.

lbs.

seen to be a very low stress for drop-forged steel
whose ultimate tensile strength is often five times this amount.
is

live steam chests of turbines are fitted
with drain pipes leading to high pressure steam traps. Our most
serious trouble with breaking of buckets was traced directly to

where large motor-genermachine. These sets are very often started on the direct-current
side, the generator being used as a motor and the alternatingcurrent side being cut in as soon as the machine is up to
synchronous speed.
This is generally done by guess-work,
and if the direct-current voltage varies it is sometimes difficult

After putting
order no further trouble was experienced with
broken blades. That water should break out the blades is not
surprising; indeed, when one considers that a slug of water
strikes the blades with a probable velocity of 4000 ft per
second it is remarkable that the blades are not broken in large

to judge correctly.

quantities.

stations, both

sub-stations,

ator sets are used, the motor being an alternating-current

Now,

if

there

is

an alternating-current arc

light within

range
of the

the

failure of these traps to operate properly.

th.;

traps

in

It is a

well-known

fact that a bullet striking a

of water will be flattened, and conversely one

may

body

expect that

of the motor and is fed from the same source, or if is
same frequency as the motor, it will be very easy to cut these
motors in, without the least jar. Although the variations can-

water having the speed of a bullet will have a powerful
on any body with which it comes in contact

an alternating-current arc, a light
period in each alternation and a dark period, and if a round
card is divided by radial lines into as many sections as twice
the number of poles on the motor with every other section colored black, and this card is fastened to the end of the shaft,
it will be noticed
(if the arc throws light on this card) that as
the motor comes up to speed this card will appear to be turning
backwards and when it reaches exact synchronous speed, the
wheel on the card will appear to come to a dead stop. As soon
as the motor is cut in and a load thrown on, the wheel will, in
the case of an induction motor, appear to turn backwards slowly owing to the slip of the motor and this shows so clearly that
the exact number of revolutions lost by the slip of the motor
can be counted. When the arc lamp does not throw its light
directly on the end of the shaft a mirror can be used to reflect it.
Seattle, Wash.
E. N. Bunce.

bration of the flexible turbine shaft, the missing blades throw-

not be noticed, there

in

is

One way

eff'ect

of detecting broken blades is by the abnormal vi-

As soon as this effect is noticed
taken out of service and examined carefully by
dropping a miniature incandescent lamp down one of the
nozzles, the valve and cap having been taken off, and turning the
ing the wheel out of balance.

the

machine

is

wheel very slowly by hand.

In this

way

all

the blades

may

seen one at a time as they pass the point of the nozzle.

hand hole
improvement for

small

As

in

the wheel case cover would be a

be

A

great

this purpose.

the machines are at present constructed considerable labor

The actual replacing of
work of only a few minutes to each blade,
but before this work can be started the wheel must be slid out
endwise several inches beyond the edge of wheel case. As the
is

involved in replacing broken blades.

the blades

wheel shaft
the

the

is

is

main gears,

solid
this

and continuous with the pinion between
means that almost the entire turbine must

The manufacturers of this turbine could make
improvement, and one that would be very much
appreciated by the operating men, by having a detachable
coupling that would permit of getting at the wheel without rebe dismantled.

NOTES on the operation OF DE LAVAL STEAM TURBINE.

A
some

few weeks ago an

article

appeared

in

this

paper giving

practical points concerning the operation of turbines of the

vertical

shaft type.

It

is

the purpose of the writer to give a

few notes on the care and operation of turbines of the
stage high-speed type,

To

known

as the

De

single-

Laval.

the stationary engineer, accustomed to Corliss engine, or

modern high-speed engine operation where the speed is rarely
more than ,ioo r. p. ni., a speed of 10,000 r. p. m. is not very
and about the first question the practical man will
ask is, "How do you keep the bearings cool ?"
About the best conception .-.nd appreciation of the enormous
and unusual speed of 10,000 r. p. m. can be gained by taking an
The
ordinary speed counter and trying to count the speed.
speed counter dial that makes one revolution for each 100 revoattractive,

a very great

moving so many parts.
Any good machinist can
required

is

and drive

replace

the

blades.

All

that

to drive out the broken blades with a suitable
in

the

new

ones, then

file

off the .surplus metal

We

is

punch
to

have never had a
blade come loose in its socket they break anywhere from the
shank where they enter the socket to the head or tip. As to
the number of breakages, we have had two machines in operation 120 hours per week for nine months and have broken less
than 8% of the total number of blades in the wheels. These
were broken for the most part during the initial period of
correspond with the blades

in the wheel.
;

operation.
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Considerable trouble was experienced at the beginning with
heating of the high-speed bearings.
This, however, was undoubtedlj' due to dirt and foreign matter in the oil, or in the

when first put up.
Very careful attention should be given

pipes

ing of
the oil

to the

thorough clean-

pipes in the oiling system, and to the straining of

all oil

After getting the automatic oiling system in
al! oil is filtered and double strained each
time it is used, little trouble has been had with hot bearings.
Some uneasiness was at first felt by the high temperature at
which the two bearings on either side of the gear case operated.
On a warm day the temperature would sometimes reach 250° F.
However, as there was no tendency to cut or draw the babbitt,
this was taken as a matter of course.
small continuous
stream of oil is kept flowing over the two bearings on each side
of gear case and on the bearing at the wheel end of the shaft.
used.

pairs

with

light,

strong,

Vol.

XLIX, No.

14.

pieces, makes an ideal buckstay, and is
and cheap; but not a piece of angle iron could
be obtained in town. Sixty-pound steel rails were then pressed
into use, but only enough for a single boiler could be obtained,
while stays for two boilers not in battery were required.
Two ofi the rails were drilled to receive the rods. It was
necessary to drill through the web of the rail, a heavy and

distance

—

—

which

operation, in

A

The two

bearings, which are really only stuffing boxes on either

side of wheel case, are supplied by small sight-feed oil cups.

A

feeding from two to four drops per minute.

exhaust steam due to volitilization
and saved by means of special
pockets at the sides of the wheel case. The steam used is condensed and a considerable quantity of it used again in the
boilers without any inconvenience.
In regard to the parallel operation of alternators connected
cent of this oil

is

and the balance

to these turbines,

lost in the

is

collected

we have

three-phase 60-cycIe alternators and

the machines run together perfectly with practically no cross
current.
The ioad on each machine can be varied at will by
changing the number of nozzles or by adjusting the governor
while running.
The only condition under which any hunting
occurs is when there are considerably more nozzles open than

On

required for the load carried.

closing these surplus nozzles

I.

—BUCKST.WS

disagreeable job at best.

much work under

.OF

R..\ILR0.\D

IRON.

to steam economj', in order to get the best results

it

is

necessary to keep the steam chest pressure as high as possible.
This means that the number of nozzles open must be as small

the

Drilling was given up as being too

circumstances.

Some

one-half-inch

round iron was procured, and loops bent up which would just
These
reach around a pair of stays set opposite each other.
loops were like two letter U's placed top to top, and welded into
a solid loop.

Two loops were made for each pair of buckstays and one
loop was laid into the wall at the lower end of the stays, which
were then put in place. As the wall building proceeded, the
upper ends of the stays being approached, the remaining loop
belonging to each pair of stays was placed in position over the
two stays, and then bricked into the wall, making a very neat
appearance, and with sufficient strength to stand any strain
likely to

the hunting stops at once.

As

FIG.

certain per

come

along.

In one place, even railroad iron was not to be had, and it
was almost decided to use wooden timbers for stays, when the
writer came across some 4-inch steam pipe. Here was the solu-

and still maintain the required speed. It is best to
have a steam gauge on both the steam main and on the steam
chest below the governor valve. With more nozzles open than
required, the steam chest pressure will be far below that of the
pressure above the governor valve, with consequent loss ^f
economy. On the other hand, too few nozzles open will cause
the turbine to drop in speed. The exact number of nozzles to
keep open depends on the kind of load and kind of service required.
A careful operator will soon learn to detect speed
variations by sound, and his judgment will indicate how many
nozzles it is safe to kocp closed at any given time.
The
builders have recently put quick-opening valves on their nozzles
which greatly facilitates the proper operation of these turbines.
Mkiiwav, O.
F. J. FOOTE.
as possible

NOVEL BUCKSTAYS TOR STEAM DOILERS.
Til

some

instances, contract

work

especially, buckstays are not

sent out with steam boilers and very trying situations some-

times renuit

the contractor claiming that the stays should

;

with the other boiler castings, while the boiler

man

buckstays arc extra, as they arc not mentioned
catirms accompanying his boilers.
sec that a sufficient
boiler.

Some

sure that the side

many

cases, the

in

the spccili-

buyer should

number of buckstays arc shipped with

of only four buckstays,

In

all

tlv

boiler "sharps" specify only four buckstays with

each boiler sent out, and

make

In

come

claims that

how

walh
is

a

to set a boiler properly,

and

arc properly supported, by

problem very hard

to

to solve.

cases, the writer, whcTi erecting plants, miles

away

from foundry or machine .shop, has bren obliged I0 obtain cither
an entire or a partial outfit of bucksUys, before the boiler could
be properly set. In more than one iifstancc, at tlir nearest local
foundry, five cents a pound has been the rale quoted for buck-

and 't would be several days before the castmade.
Cast-iron was, therefore, out of the
question, and some other material had to be used.
Angle iron, with three to five-inch legs, riveted togctlirr in
slay castings,

ings

could

be

FIC. 2.

— NOVEL UUCKSTAVS

FOR UOILERS.

means
I'ipc was cut into pieces of llu- rctinired
were drilled through cither end of each
pipe, to receive the anchor bf>lls.
The stays wi'rc put in place
.Mul the brick work r.irried out about iVi in. and around each

lion of

iIk-

length,

and

priibK'in.

holes

buckstay, makiiig

llic

pipes appear,

when

the

work was

finished,

round sections placed against the wall. 'Ibis arrangement of pipes gave the setting a very finished appearance, much
better than any otli(?r form of buckstays would give, be they
as half

caitings, angles or railroad

.ScKANTON, Pa,

iron.

John

SroTT.
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common primary and secondary wmdmg.
choke coil when the secondary is on open
Choke coils are sometimes constructed with open magcircuit.
with
while compensators are almost always built
netic circuits
transformer having a

becomes

It

QUESTIONS AND ANSWERS.

a plain

;

of ordinary transclosed magnetic circuits, just as in the case

obtamed
At what surface speed should direct-current commutation be
no or 220
with a current of 200 to 500 amperes and a voltage of either
I would like to know if there is any
with the most efficient results?
method or rule on which generator builders figure the practical and best
view?.
soeed to run armatures with commutation efficiency in
O. N. S.

The peripheral speed should be

as

low as reasonable.

A

periph-

1900 feet per minute has been recomdesigners, while instances frequently occur in

formers.
load of say 50 horseWill a polyphase synchronous motor start with a
Give directions for
power, the size of the motor being 1000 kilowatts?
W. M.
66oovolt line?
starting such a motor by connecting it to a

A

polyphase synchronous motor of

to

manner similar to that employed with
would not be proper, however, to use such

eral speed of less than

nating-current end in a

mended by some

rotary converters.

designing where 3.400 feet per minute, and even, over 3,800 feet
It cannot, however, be denied
per minute appear justifiable.
that carbon brushes operate much more satisfactorily at speeds
of 2,500 feet per minute and

We

less.

no-volt direct-current generators connected in
multiple and the instruments show about 150 to 200 amperes difference.
We would like to
Both ammeters have been tested and found correct.
C. A. S.
know the cause of this.

have two 200-kw,

This may be due to defects in the speed regulation or governNote whether the
ing of the engines driving the generators.
resistance of the series windings and connecting leads between
the equalizing bus and bus bars varies inversely as their norm.al
full loads,

so that

when carrying

drop of potential over the
machines.

series

their

maximum

windings

is

the

currents the

same for both

If not, increase the resistance of the series coil of the

machine which tends to take too large a share of the load. This
may be done by inserting a few e.xtra feet of conductor of the
same current capacity as the series coil between it and the mai.i
conductor or bus bar. The series field coil shunt cannot be
adjusted for this purpose as any change in it will affect both
machines.
(2) Give formula
to oxidize brass and copper.
amount of wire in feet that will go on a circular bobbin.
are compound-wound motors generally coimected to give a

Kindly inform me how
for finding the

How

(3)

constant speed, differentially or accumulative?
(4) What is considered
standard for stationary motors, 220 or 550 volts?
(5) Is it possible
to make a dynamo to generate direct current without a commutator and
T. N. S.
also a motor to operate on the some principle?

Dip the copper or brass in a solution of carbonate of copper
dissolved in ammonia, and ailow the material to remain in the
solution until the desired tint is obtained.
(2) The total length
of wire of given diameter which can be wound in a given coil
6")
space is represented by the formula, L
65450 X / {a'
-hD"; where L is the length of wire in feet, /, the distance in
inches between the heads of the bobbin, a, the diameter in inches

—

=

of the bobbin heads, b, the diameter in inches of the core and D,
the diameter of the insulated wire in mils.

(3) Differentially.
(4) Both are considered standard 550 volts being used where
only street railway circuits are available. The majority of sta;

tionary motors

are

connected

to

220-volt

circuits.

(5)

Yes,

homopolar dynamos have been built and are at present being
built; homopolar motors are not, however, on the market.
Is the
What docs a choke coil do, choke back current or voltage?
result the same on a closed magnetic circuit and one with an
compensator the same as a choke coil?

The term "choke

coil,"

when properly

air

gap?

Is a

W. H.

applied, relates to an

inductive coil used in an alternating current circuit just as one

would use resistance
practically the same

in

a direct current circuit.

effect

It

produces

so far as decreasing the resultant

is cdnccrned. although it consumes less power
than an equivalent resistance would. In a choke coil, the winding is so arranged that any current which flows through the

voltage or current

produces a large magnetomotive force, and this magnetomotive force in turn produces a large amount of flux on account
of the low reluctance of the path which this flux is required to
With the cyclic change in the current, there is a cyclic
take.
change in the flux, and thus an alternating voltage is produced
by the rate of change of the magnetism. This voltage is in time
quadrature with the current. Therefore, the coil, as a whole,
acts as an inductive impedance in the circuit, and its effect on

coil

i? somewhat
The term "romponsntor" is

the' value of the current

sistance

similar to that of a re-

frequently .ipplied to a

can

i,ooo-kw capacity

corresponding
very readily be arranged to start under a torque
from the altera load of 50 hp. Such motors may be started
It

wound

for this voltage are started

motors

frequently

Quite

methods with a 6,600-volt motor.

of a small induc-

by means

would be
motor mounted on an extension of its shaft. It
motor
the
starting
for
improper for you to employ any method
The
machine.
the
of
maker
the
by
intended
other than that
instructions directly from
best plan would be for you to obtain
of the machine must be
the manufacturer, because the design
might safely be used witli
taken into account. A method which
prove destructive to a machine of
a machine of one design may
somewhat different design.
,
^

tion

•

,

-

resistance m the field circuit
In a shunt-wound motor does inserting
which of these increases or deweaken or strengths the field, and
C. D. C.
speed of the motor?
,

creases the

The

the motor
insertion of resistance in the field circuit of
the field, and shunt-wound motors increase

necessarily

weakens

field is weakened.
the exact significance of the

speed as the

in

What

is

used in specification and wiring plans?

The term "feeder"

is

terms "feeder" and "main" as
E. B. K.

usually used to designate and include
trunk line connection between the

any circuit constituting a

main switchboard or initial soiu-ce of supply for the particular
installation and the first feeding point or center of distribution.
The term "main" designates and includes all circuits originating
electricity
at feeder or main cut-outs, which serve to supply
cut-outs at
for more than one bianch circuit, through branch
some distributing center. The latter term also embraces what
are

known

as "sub-feeders"

and "sub-mains."

In a recent issue a station was described which contained about 4000
boilhorse-power in turbines and engines and only 2000 horsepower in
ers.
How is it possible to feed such a capacity in engines with so small a
*-' E. B.
capacity in boilers?
^

or engine, horse-power is an arbitrary unit
The rating
equal to 33.000 foot pounds of work per minute.
According to the recomof boilers is also done arbitrarily.

The mechanical,

mendations of the .'Vnierican Society of Mechanical Engineers,
evaporating
a boiler horse-power is taken as the equivalent of
of
temperature
feed-water
from
a
per
hour
water
of
pounds
30
100 degrees Fahrenheit into steam at 70 pounds gauge pressiire.
condensiiig
In modern plants using turbines or large compound
engines with high-pressure steam one "boiler horse-power" \i
sufficient to develop two "engine horse-power" including the
steam necessary to operate pumps and other auxiliaries. An
ordinary slide-valve engine operating non-condensing requires
more than one boiler horse-power per engine horse-power, while
direct-acting

steam pumps require as much as two or more

boiler horse-power per engine horse-power.
What change is necessary in order to adapt a no-volt, fan motor for
C. I.
operation on a 125-volt circuit?
None, provided the difference in voltage is the only difference
operating conditions. The motor will run somewhat faster
in

at this

higher potential and take a

trifle

more current: but not

sufficient to overheat it.
from the source of elecIf a 220volt, 40.hp motor, located one mile
wire, what will be the
tricity be supplied by a line consisting of No. 00
N, E. C.
drop in the line, and how is it computed?

The fundamental formula
is

D

the current,

\s

22 I

D ^

cP

=

v,

m

which

/

the distance in feet, dr the circular mils of the

and v the drop in volts. .'\ 220-volt, 40-hp motor will
take approximately 150 amperes. The cross-section of No. 00
wire is 133,100 circular mils and the distance is 5280 ft. The
drop, therefore, would be approximately 130 volts, so that the
wire,

arrangement

is

impractical.
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CENTRAL STATION SALE OF CURRENT
Is

the Bulletin a

Result-Bringer?

;

By Carmelita Beckwith.
Every man has his own ideas of what he beheves constitutes
good advertising and what character of publicity is especially
adapted to his
tions to meet.

may

own

of work.

field

Each has

corporation.

What

is

good and

be disappointing in another.

branch of publicity

This

true as well of a

is

individual complications and condi-

its

one case
Perhaps more than any other

telling advertising in

in the electrical field, the

regular publication

of a booklet or bulletin, has been the topic of broad discussion.

The

fact

that bulletins are so

ers
the sign to merchants, with an appropriate letter, and the
heating pad story to residents using service for light only.
When I called upon Mr. Seelman, the company's advertising

numerous and are issued

in

manager, recently, he said:
"We never anticipated securing
direct returns from our Bulletin; we simply regarded it as an
educative vehicle.
After four years of general education, we
believe in spending the same amount of money utilized heretofore in the publication of the Bulletin at least, for the coming year experimentally on advertising from which we may
anticipate direct returns, and will spend it to better advantage
and reap more quickly and surely the results of our previous
Bulletin work and other campaigns of education. To illustrate
the point, here is a specific case the Adams Express Company
year ago,
using
started to do business in Brooklyn a
horses and wagons.
It was soon found that Brooklyn was
entirely different from any other city, inasmuch as a widely
had to be covscattered territory of 60 square miles
Horses and wagons proved unsatisfactory. An electric
ered.
truck was tried with such success that to-day this cornpany is
operating the largest automobile delivery service in the world.
Where 18 miles a day was the limit of space covered with the
horse and wagon delivery, to-day an electric vehicle readily

—

—

;

such large editions indicates the general appreciation of central
station managers as to their popularity and effectiveness. I have
been educated myself by experience to believe in the efficacy of
the bulletin in electrical missionary work, but it will, of course,
be conceded that neither it nor any other medium of publicity
is

the only useful one to the exclusion of

The Edison

all

others.

Company,

of Brooklyn, was
monthly publication, the Brooklyn
Edison. For four years it was issued regularly in editions of
several thousand copies, and did its share toward increasing
the "equivalents" of that company.
The question has now
arisen as to whether the Bulletin, with its wide range of subjects in each issue, does not "scatter," and become expensive
in proportion to its effectiveness.
Beginning with this year the
Brooklyn Edison Company decided to stop the publication of
its Bulletin and start on a campaign of specialization
that is.

Electric Illuminating

early in the field

with

its

travels 35 miles

a

day.

We

supply current to their various

charging stations throughout the
the

company gave

city.

The superintendent

of

us an interview, in which he stated the vari-

Heretofore we would have

ous advantages of electric vehicles.

;

riC.

I.

— IIATTRKS

DAY AND NICHT SIGN.
rir..

2.

— SHOE

dealer's day

and night

sign.

together with photographs, and

instead of printing a bulletin in which pcrha])s every phase of

publi.slicd this in the Wm/Zc/ih,,

busincH was treated under one cover, to issue each story
as a separate "flyer" and .send it to those likely to be directly interested in that particular story, thus saving a lot of surplus pub
licity.
For instance, one issue of the liullclin contained

would

along with other stories telling about residence lighting, store
service or iK)wcr problems. To-day wc publish the story separately in an attractive form and send il, together with an appropri

an illustration of

ale Inter, lo

ihe

how

haiirlling

coal by

electricity;

a

story telling

a small storekeeper had installed an attractive sign

;

a sug-

gestion of the advantages of the electric heating pad for the sick

room, and so on.

and sent to selected

To-day these
lists

;

stories arc printed

separately

the coal handling items to coal deal-

have

been

.ill

distributed

generally

throughout

the largo rielivrries in the city.

the

In this

save supnlluous circulation and secure direct results.

it

city

way wc

We

have

Here is a
sign campaign.
from
"
circular wc are sending out this week
Mr. Scclnian handed me a circular, ciitillcd ,in "Electric Sign
recently had excellent returns

;i

—
April
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"Electric Sign" Block
block.

this

on Myrtle Avenue between Cumberland Street and Carlton Avenue.
This block "stands out." It is a brilliantly advertised and progressive block. It attracts attention.
does the business.

It is

It

located

It

draws

trade.

All these signs did not happen on this one block by chance.
this block who initiated the electric sign movement.
He was widerealized the advertising power of electric light.
He knew the business pulling value of the
electric sign.
He felt that the more attractive his block could be made, the more would buyers frequent it, the more
business w-ould he do. He was willing to do his share, but he wanted his neighbors to do theirs.

No!

There was an enterprising storekeeper on

awake and

He

up-to-date.

He called a meeting of all the storekeepers on the block.
explain the Edison free sign proposition to them.

He

invited

an Edison representative

Thif proposition briefly stated is that the Edison Company furnishes the sign, lights
night the year round, and charges for this service a flat rate of $1.75 a week.

Cheap enough,

The

result

is

isn't

it

to

be present

and

an average of four hours a

it?

shown

in the

illustrations.

out of the eight merchants on the block were alive and enterprising enough to seize the idea enthusiastically.
That block has now a distinctiveness and identity all its own. It's bright. It's attractive. And as aforesaid
Si.x

It

does the business.

There are other blocks throughout the city that could be similarly brightened to their own great advantage.
There are other enterprising storekeepers, who, we are convinced, would be glad to take hold of the matter as
our enterprising friend on Myrtle Avenue did, call a meeting of the neighboring merchants and get a big block advertisement at small individual cost.

We

throw the idea out for what

We

stand ready to co-operate in the matter with Brooklynites interested in increasing their business.
and every aid possible is yours for the asking.

it

is

worth, feeling that

it

is

bound

to find

somewhere some

fertile soil

and take

root.

in

detail

Mail us the enclosed post card.

Our

representative will call at once and go over the matter with you.

Edison Electric illuminating
360

PEARL

Fig.

3.

Company

TELEPHONE. 4640 MAIN

STREET

An

Information

of Brooklyn
BROOKLYN,

Effective Circular on Sign Lighting in Brooklyn, N. Y.

N. Y.

a
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which

"Block," one of the illustrations of
Fig.
this
flat

The

3.

"story" relates

how

is

reproduced as

six of the eight merchants on

one square have taken advantage of the Edison Company's
week for an average use of four hours a

rate of $1.75 a

Besides this and other standard free

the year round.

night,

signs an exclusive design, different with each trade for barbers,

and shoe

jewelers, druggists, hatters

dealers,

is

furnished free to

these various trades.

Stand well

tilled

Vol XLIX, No.

with live advertising matter, visiting

it

14.

at least

once a week. We have secured 126 drug stores in this way
which we could not have reached otherwise."
The Brooklyn Company has started a campaign intended to
induce people to wire their premises and equip them for current.
A great many people have been brought to a point where they
realize the advantages and convenience of electric service, but
the expense of wiring and fixtures stands in the way of their

This work naturally demands a clean-cut, concise follow-up
which is one of the strong points in the Brooklyn Edi-

auxiliary,

son Company's organization.

The

residence campaign copsists of ten pieces of advertising

One

matter.

piece a week, with a keyed postal card,

and

is

sent to

FINEST

end of ten weeks those from
whom no reply has been received are visited by solicitors. By
this time the householder is pretty well informed as to details
and costs of wiring and fixtures and the advantages of electric
service, and if he has not signed a contract it is for financial
each person on the

list,

Arf'

residence

lists

tweniieth century life. An electric service in i3rooklyn is pracas .eras.
If you
move, write us
and we will send you a list ^if all
apartment houses iu Brooklyn

are compiled principally from the Brook-

addresses

names,

who

solicitors,

and

are every

of

possibilities

iquip-ped for Edison sei'Viee.

day required to give the
prospective

three

EDJSON ELECTRIC
ILLUMINATING CO.

cus-

In this way the lists are kept alive and useful.
found we were not doing the business we ought with the
drug stores," said Mr. Seelman. "The reason was that while
they were 'long burners,' they did not use enough current to entomers.

360 Pearl

"We

finally

WIRING A RESIDENCE

more readily

saleable
price

a

at

and

higher

and

is

advertising in the theatre programmes, the

of our advertising," said Mr. Seelman, "has
comparatively inexpensive character. Beautiful colors
and elaborate pictures are verj' nice, but very expensive. I use
them now and again, but, as a rule, half-tones and printers' ink

"One

DERS

with the idea of overcoming this inertia

It is

it.

company

ADVERTISEMENT.

tervice.

ment--not an expense.

BROOKLYN

—CIRCULAR

Brook ty
Mnln.

—

an invest-

is

5.

4<S4«

newspapers and the elevated cars, sending out follow-up letters
and following this up by personal solicitation.
The newspaper advertising is cleverly inserted among the
"Real Estate" and "To Let" columns, two of which are reproduced. This is a direct appeal to the consumer or the user, so
that he will insist upon renting only an apartment or house that
is thoroughly up-to-date
wired for electric service. The advertisements also offer to supply the prospective householder
with a list of apartment houses that are equipped with Edison

Service
it

adopting

that the

Readiness for an Electric

makes

ol

St.

Tplephonc,

FIG.

In

oluutric

ticall.v as cheap
.ire planning to

lyn "Blue Book," while those for the business houses are secured

from the

for

fqiiippoil

all

lifjhtin.ic.
Don't buy or lease an
aparlnmnt or house unless it is
wiled; if yonj do, you miss lialf
Iho comforts and conveniences of

or other sufficient reasons.

The

BROOKLYN

IN

at the

been

BUIl-

HOME

are

feature

its

good enough

sition

must, after

for
all

The advertising business propo-

mc.

appeal to the dollar and cents

said,

is

element in the merchant's make-up. This company is liberal in
its methods and ideas, and supports the Advertising and Contract Departments by its willingness to go halfway to meet a

OWNERS--^leasc
note.

customer"

EDISON ELECTRIC

ILLUMINATING

"Electric

Of Broohlyn
.360 F'carl Si.

Jingles.'

CO.
One of the latest and most ingenious efforts to impress the
uses of electricity upon the public consciousness is embodied in

'Phone, 4640 Main

the clever Electric Jingles, issued primarily by the United ElecIN.
title

them

a 'IniKKiit,

1

innll.

to wliolcsalc rates.

who was

in a

AllVKIirl.SK.\Il;NT,

We

devised the

idf.i

of going to

desirable locntion from an advertising

and indurinK him to wire his premises for electric
ilhimin.-ition, for which lie pays the regular r;il<-s.
We then
installed in Ills place an attractive stand for hoMing our litcra
lure, Kivini! ''i"> '" payment for the advcrtisinK privilege a cer
jt.indpoinf,

amount per kw-hour of his consumplinn. 1 he amount he
receives depend^ entirely upon the amount of energy he uses
We figure this advertising in the drug store is especially good,
brcause the people who visit the place are usually the rl.iss we
want to reach, and, while they are waiting to have a presi ription

tain

filled,

Light & Power Company, of New York City, and since
'i"hc Jingles are lO-page,
taken up by several other systems.
r'blong pamplilcls on stiff manila paper, about 9 x syi Ins., and
tric

\l(

liavc plenty of time to reatj

our messages.

We

keep the

arc printed in large type

in

red and black ink.

of excellent work in the ccntr.il
Iraterl

by Mr.

tures

for

beyond the

The

the

!•'.

whose

G. Cooper,

New York

They

arc copy-

has already done a good deal
station lield, and they are illus-

who

righted by Mi.ss C. Urckwith,

Edis<pn

brilliani

Company

sketches and picarc

known

far

limits of this country.

idea of the Jingles

is

to te.ich people that they can do

and this has been
an alphabetical string of merry couplets all of

pretty well anything with the aid of electricity,

worked out

in

which have a point,
Karl)

couplet

has

a

anil

some of

striking

little

wliich

are

vignette

decidedly
pi'-''irc;

witty.

and the

— —
April
whole

:

:
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is

written in language that children can generally under-

many

stand, although in

of the rhymes the "grown up"

is

aimed

Electri
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and a sharp criticism of poor old steam.
with Electricity" is the rallying cry of the central station manager, and in this happy little brochure, which ought to
enjoy an effective circulation of many hundred thousands, he
has a new aid, and a bright exemplar, in reaching his public.

private

"Do

plants

it

Schemes

for

Increasing Business.

Mr. John G. Learned, contract agent of the North Shore ElecCompany, operating in the suburban towns around Chi-

tric

presented a paper in competition

cago,

Electrical

number of
company has worked
contains a

Fir..

at rather deftly.

THE PUSH BUTTON

I.

No

CO\'ER PAGE.

child that gets hold of this dainty, simple

production will stop short of knowing all about the devices thus
pictured so attractively or will fail to learn something about

FIG.

2.

the marvels of electricity.

brought

in,

THE ELECTRIC

GRIDDLE.

Electric light, heat and

power are

all

not forgetting the electric elevator and the trolley

the

for

Development Association's prizes

last

Co-operative
spring,

which

interesting statements as to schemes his
in

securing

new customers.

The

fol-

lowing are extracts from his paper
Experience taught that in order to get the best results agents
must be paid a salary and a very liberal commission on business
secured.
By doing this, the results were far more satisfactory
than when a straight salary was paid. It is absolutely necessary at times that the central stations should maintain a wiring

department and should also encourage private local parties in
the wiring business. The more competition in the wiring business, the quicker your load will grow.
If necessary, throw a
few wiring jobs to the local man. Induce the man selling appliances to visit your territory.
This also pays. If feasible,
get all and any lirms handling reliable electric appliances to
solicit in your community.
We all know that the residence owner hesitates to have his
home torn up, as he thinks it will be, and sometimes is, in order
to install electric lighting, wiring and fixtures.
Again, the expense prevents a man taking this step to comfort and convenience. Give the resident prospect a cost estimate for wiring
his place.
We find that by offering to put in the \viring ?nd fixtures at cost on monthly installments, w-e have secured a very
large number of old houses which, if it were not for this proposition, would still be using antiquated methods of illumination.
It is the old residences that need the most attention.
New
ones will come in as a matter of course. It is a very easy matter to induce a man building a new house to have it wired.
Wiring for a porch lamp at cost has been the means of securing a very large number of <rustomers.
Sixty customers were
secured out of 275 people approached by a circular letter, which
is a very large percentage.
The cost of operating a porch lamp
is nominal and rarely runs over 75 cents or fi per month.
It
pays to put in a service for one l^mp because it is only a short
time before the entire house or part of it is wired. After the
porch lamp, the next proposition for an old residence is to wire
for six outlets at a price of one-half of the actual cost, the outlets

mentioned

to be placed as instructed

by the consumer with

restrictions according to the conditions existing in the particu-

Six outlets will give the customer a chance to try
and it will invariably result in ordering additional
lamps. This proposition was offered to about 600 old residents,
out of which 53 responded and 23 were secured to the service.
The average man is always ready to accept something which
is apparently free.
Therefore, for a period of three months
make a standing offer to allow $25 worth of energy free to any
resident who wires his home for a certain number of lamps
lar locality.

the

light,

during that period, said free energy to be used within a speciThe results from this offer were very gratifying; in
fied time.
fact, flattering, as about 40 old houses which before making the
offer were almost impossible to reach readily came on the
service.

The following very
selected

"We
FIG. 3.

— THE

and

ELECTRIC CHRISTMAS TREE.

at

list

attractive proposition

of about 200 residents

was offered to
their homes

a

who owned

will bring our lines to your premises, install our service
your direction wire for not to exceed six single electric

light outlets, entirely free of cost.

trans-

"We

mitted music are also introduced to the contemplation of growing intellects.
Incidentally there arc one or two sly shots at

switch

car; while the utilization of Niagara

and the mystery of

one

in

would suggest
in

a

light

for the

p<-irch.

controlled by a

the vestibule: one in the library for a reading lamp;

that dark

clothes

closet

which

will

eliminate

all

pos-
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sible danger of lire, and one in the furnace room, controlled by
a switch at the head of the stairs.
"All we wish is that you agree to use electricity for burning
the lamps for two years, and that your monthly bill be at

In a district where you find that

least ?i.

tisement.

"It

our mtention to make but lOO of these

is

and the

we

loo applications

first

service, install arc

One branch

installations,

receive will obtain this wring

This involves an expenditure of a very considerable amount of money on our part, and if at any time you conclude to equip your premises throughout for the use of electric
light, it will make a very material saving in the expense.
"The enclosed postal-card with your name and address, mailed

securing 47 old

in

residences,

all

signs

of

which are considered very good customers. Their bills average
about $3.50 per month, this average taken for a period of eight
months. The average cost of wiring each of the above houses
mentioned was about $20.
The foregoing are a few of the schemes which have been used
with success in obtaining old houses on the system. A new
proposition will always in bring in a few of the old residences.
Most towns have a few tenement and flat buildings, and it is

central

the

station

;

business.

furnished,

:

if

not,

on meter

It

is

installed.

as possible.

Sell

on

fact,

In

trial.

of the many places where
motors at cost or as near cost
them on time. Rent them. Place a motor in
do anything and everything to obtain the con-

surprising to learn

often

Sell

sent of the consvmier to take pow-er service.

not

know of one

The

writer does

case in which the service once installed was

removed.

The

Introduction of Heating Devices by
the Central Station.

In a recent issue of the General Electric Revieiv Mr. E. L.
Callahan presents an article on the "Commercial Importance of
Heating Devices to the Central Station," in which illustrations
are given of work done by several progressive companies in

The following facts arc taken from this article,
supplemented by observations made in the field by one of our
The
editorial staff when visiting the companies in question.

this direction.

in

customers, as he

flat

are

motors may be

which use the service. As a result of this proposition, the owner
or agent of the building are instrumental in having a backward
tenant use light. This proposition also applies to office buildRight here it is important for the district solicitor to
ings.
win the heart of the janitor of the building, as he is of great
to

Hang

convenient, furnish the sign on patrol basis

is

very good customers, easy to secure and easier to hold. In order to
secure and hold the hall lighting, allow the owner a special commission in the form of a discount on his hall lighting, this discount depending upon the number of customers in the building

securing

of the electric lighting business too often neg-

basis.

sometimes a task to obtain the lighting of tliese buildings. It is
a good policy to have them wired at any cost, having the halls
wired separately from the flats.' This being done in the first
As a rule, tenants in flat buildings are
place, the rest is easy.

value

pay to maintain patrol

rate basis.

flat

signs,

is

amount of

vast

full

was successful

will

M-

By free the writer means that the
hung and connected without expense to
the consumer, under a special contract whereby he agrees to
use a certain amount of energy each month. If patrol service

our representative, w'ho will be pleased to give
information on the subject."
Seventy responded to this letter, and, as a result, the central

to us, will bring

station

it

.n:i.

which means big revenue and is a good advera sign in front of your office also one or two
If
in another portion of your town to advertise your business.
you show the public that you believe in signs they will follow suit
and you will !ind thai the sign business w^ill grow. Adopt a
standard sign. There are several companies that now make a
specialty of furnishing central station companies signs at a
reasonable price, which may be used time and time again. Signs
furnished free to the customer have been means of securing a
lected

free of cost.

you

lamps on a

.XLl.X.

is

on the ground with the prospective
customer at all times and a word
from him goes a long way in convincing

prospect

the

should use electric

The problem

we

business

he

that

light.

of securing store

are ready and willing

to admit is a very difficult one.
.Many schemes and methods have
been tried. The writer suggests,
however, to start the wayward
store customer using electric light

by

him

getting

first

interested in

To him

windows.

lighting

his

window

lighting

is

a matter

of

order to show
him that it is not an experiment
with you, but an absolute necessity and that you have confidence

experiment.

In

in

the

fact that

to

use

electric

windows

of

free

may

hesitate to

gCKjd

business.

an

he will continue
wire his

service,

it

vertisement

is

the

is

for

also

but

this,

It

advertisement

keeper,

You

charge.

do

the

the

central

it

is

only

not

store-

best

ad-

FIG.

I.

— STOCK

ROOM OP

Induce .him to use the light in his winIn order to sell
has closed the store.
goods you must show them, and show them under the most
favorable conditions. This may be done by using rlrdric light.
Teach him how to light windows, and why, Ix-causc it is his
best advertisement. Impress upon him the necessity of showing
his goods and show them under the most favorable conditions.
can

dows

obl.iin.

when

he

TIIK

DAI.I.A.S

hl.lil

TlUl.

LIC.II1

.\

I'OUIU

uhMIANV.

statioti

TKK Ai. WoRiii in the past has emphasized the necessity of
good display at the companies' ofliccs. There should be an
attractive .show-wiiulow exhibit, and the exhibit loses its efI'.r.Ki

.1

fectiveness unless

lahan has seen

was

a

relief

it

receives a

show-window

little

daily attention.

exhibits so dusty

to look across the street instead of at

glomcrale masa called the window exhibit.

Mr. Cal-

ami dirty that

A

it

the con-

large

pile

of

April
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impresses the public with the fact

or other devices

flatirons

company is doing a good business. It looks prosperous
and shows the company's confidence in stocking up.
Fig. I shows the stockroom of the Dallas (Tex.) Electric
Light & Power Company. In this case tihe stockroom is in a
half-basement in full view from the public street, and hence
The pile of flatiron bo.xes
is in a certain sense a display room.
that the

w^hen

709

may make

omitted,

the company's experience.

considerable
Fig. 4

trouble,

shows

judging from

the back of the postal-

card sent out by the Minneapolis General Electric Company to
prospective flatiron customers in advance of the demonstrator.
The electric flatiron has been called the entering wedge of
heating business and the enormous quantities of irons sold in
1906 prove that the 30 to 60-day free trial proposition extended

up in the shape of a flatiron is the central feature in the
stockroom, and cannot help being impressive to the ordinary
passer-by as to the amount of electric flatiron business the company is doing. Fig. 2 shows the attractive demonstration room
built

ELECTRIC

of the Milwaukee Electric Railway & Light Company, where a
great variety of electric heating and cooking appliances can

be seen.

The Minneapolis General

Company

Electric

has

one

of

the

E

rooms to be found anywhere in the
country.
Fig. 3 is from a photograph of the front of this
As the company did not have room
exhibit building at night.
for an exhibit in its general offices, the small building seen in
Fig. 3, several doors away from the office, was rented. Across
the top of the building is the large electric sign "Electric Exmost

attractive

light.

producing a conglomerate or mixed-up
applications are
ly

IT

exhibit

and flooded with
so as to

X HI B

room itself is small, but is painted white
The lamps are arranged and equipped
show a number of different styles of lighting without

The

hibit."

exhibit

shown and the

front

effect.

window

with a display of heating appliances.

is

A

few motor

taken up large-

This room being

fin-

ished in white and being illuminated so much better than any
other store along the street is very striking at night, as well as at-

This showroom of 'the Minneapolis Genestimated by Mr. A. W. Leonard, manager of the company, to bring in an increase in gross revenue at
the rate of $1,000 a month. This estimate is made by figuring the
probable increase in the customers' monthly bills resulting from
use of the apparatus sold through the medium of the display room.
At this rate, the company considers the display-

to the public

room a decidedly profitable investment, as the rent is only $75
month and two men look after it. During the latter part of
1906 this company was putting out efeotric flatirons on trial at
the rate of about 100 a month, of which about 80 per cent would

adapted for free

in the daytime.

tractive

eral Electric

Company

liMfej

is

a

remain where they were placed.

It

is

found important to

at-

FIG.

3.

— SHOW

WINDOW AT NIGHT, MINNEAPOLIS.

by nearly every central station handling irons was
These irons have been successfully distributed in
a good one.
wagonloads without previous solicitation. Other heating descarcely
vices not being so mechanically indestructible are
will set aside

trial,

from

but the progressive central station man
one or two devices of each kind for

his stock

loaning on special occasions. Each
loan of a device should bring a
sale

;

each loan of a chafing dish at
if followed up, sell

a party should,

from one to
In

the

six.

days,

earlier

it

was

thought that the wealthy only could
be induced to purchase electric
heating devices.
On the contrary,
the large quantities of flatirons and

other devices sold during 1906 did

not go into wealthy homes, but into

homes of people who are
thoughtful of the comfort of their
the

servants or where the mistress of
the house does all or most of her

own work.

The

will

find

that this class of people gives

him

solicitor

the most heating business

device that

will

lessen

;

for any

labor,

give

more comfort and operate without
inconvenience is
welcome.
The
solicitor

FIG.

2.

— DEMONSTRATION

ROOM OF THE M11.W.\UKEE ELECTRIC

RAIL\V.-\Y

When

the slip

The

enthusiast,

durability

of

the

devices.

He

no

should also not lose sight of the large amount of heating business in tlir indu'ilrial I'lold. which has scarcely been touched as

was attached there were

use of such a slip

RandolpJi Swcany, contract agent, a

an

considered by Mr. W.
very im|)cirt,uit detail which.

ing attention to the fact that the iron had been in use; otherwise an undue number of complaints would come in as to high
complaints.

& LIGHT COMl'ANV

be

impart his confidence in the merits of
the devices to the prospective customer, as, due to unfamiliarity with electric matters, fears from electric shocks
arc even yet quite general in the feniini'ic mind.
The .solicitor

tach a slip to bills where electric flatirons have been placed, call-

bills.

must

should

and have a firm and thorough
knowledge of the practicability and

is

practically

be

able

to

:

ELECTRICAL W
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of cake,

tors ver>' efficient, indeed.

13

roasts,

—

f^l\^^^ ^^"*'''iMciTr~t

FIG. 4.

trie flatirons in

—BACK

first

more frequently previous

^^jV^/jSusS"!^ *^''*Mte>i^'-;nTr~^

;

14.

two bakings

thought probable, although no
seven months, that the oven was used
It

etc.

records were kept the
,

XLIX, No.

'oaves of bread or equivalent in rolls and rusks

Several central stations have found young women soliciIn St. Louis nearly all of the elec-

yet

()

is

to the

month of February than

it

was

OF POSTAL CARD.

use were put out by yoting

women

and

solicitors

demonstrators.

Experi ences with Electric Cookinj
Park,

Oak

in

111.

Mr. E. L. Callahan, of the Chicago office of the General ElecCompany, has done all the cooking electrically in his home
at Oak Park (a suburb of Chicago) since June 23, 1906. Figtric

ures

CMi

who

are studying this

the results will be of interest to all central station

new

possibility for

income.

The

men

family

averaged

2.51 persons for the first five months and 3.69 for
months ending Feb. 22. The total kw-hour consumption for the eight months, June 23 to Feb. 22, was 533, costing
at the 5-cent per kw-hour rate given by the Oak Park Yaryan
Company for electric cooking, $26.65. The total nmnber of
single person meals for this period was 1857, making tlie kwhour per person per meal 0.287. At 5 cents per kw-hour the cost
is 1.43 cents per person per meal.
The foregoing figures on
kw-hour consumption do not include ironing, as the ironing was
on the lighting meter.

FIG. 2.

the three

—COOKING CABINET CLEARED.

ing baby's milk were each counted as dishes.
The oven was
used a total of 22 times, as follows
Seven bakings of four
during that month, since the kw-hours required per person per
meal were notably higher duiring February than for the total
eight-months period.
Following is a list of the electric cocjking utensils used, all
being of General Electric Company manufacture
Six-qt. vegetable or soup boiler; 27qt. vegetable and cereal
cooker; 2-qt.. i-qt. and i-pt. water heater; j-in. and 7-in.
diameter frying pan; 6-in. diameter stove; 12-in. diameter
griddle; 12-in. diameter broiler; an oven.
Figs. I and 2 show the electric cooking cabinet and oven
used. The cabinet is of the latest type turned out by the GenFip;.
shows the cooking utensils in use
eral Electric Company.
:

i

111,.

fIG.

I.

For the month of

— KMlKINC
l-'cbruary

CAUINKT IN USK.

(A

days) a record was

kc^rt

of

the dis4ics cooked.
For this month there were 268 single
person mc.ils.
The kw-hour coii»umi)tion was 87. The kwhours pcT person per meal was 0,324. The number <\\ meals
served was 93.
The number of dishes cooked, not including
bakinK and rnastiriK in '"vcn. was 360. Warming and pastouriz-

all

3.— Mill-;

on

t,hc

the

cords pushed b.iek

cabinet,

h'ig.

2

TAIII.I-.

sliowjj

ihroitgh

IN DININl, KdliM.
t.he

cabinet

cleared

bushings

the

in

off

the

with
back

—

The cabinet has two iiuheatiiig lights one on
oven circuit and the other on the remaining circuits. A
main switch is proviiled by which all the cord circuits can be
off to make sure that im device li.is hecti left turned on
111
of the cabinet.
the

I

''({•

3 •^hiiws

I

he side table einplnyeil

in

Mr. Call.ih.in's dining-

—
Al'KIL

room
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—

I

for the chafing dish

and

coffee percolator.

The cord

the wiring of this table.

is

Fig. 4

shows

taken up from a flush
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continuous and perfect transmission of radio-telegraphic pulsations.
In using the aerial I have found after numerous and
exact experiments that the high wire is comparatively of no
value for continuous and syntonic transmission, on account of
the cumulative effect of atmospheric

w hich effect

more than

is

endangering the

on said wire,

to operate the re-

and perhaps burn out the apparatus,

ceiver, record false signals,

thus

electricity

sufficient at times

attendant or

of the

life

operator

who

might be near.
In consideration of the above

I

therefore set about to con-

which I could communicate continuously
day or night during stormy or clear weather, without the use
of the high aerial, and I have succeeded to such an extent that
struct apparatus with

I

am perfectly satisfied with results gained.
I may say that I communicate, w-ith great

accuracy {as perby -wire) over a distance of half a mile or more in the
of Chicago, with steel constructed and other large build-

fectly as
city

ings

intervening, these buildings entirely screening the instru-

which are situated each in its own respective room,
on the ground floors, and having no wire or other artificial
conductor whatever outside.
The instruments I have are quite crude, and are made up of
anything suitable that came to hand nevertheless they are very
effective, when considering that the power consumed in operating the transmitter for the above distance, is not more than
22 watts, and the action of iny detector at the receiver is so
intense for the given distance, that the pulsations can be heard
when the telephone is placed some 8 inches from the ear; these
results being gained with apparatus weighing in entirety not
ments,

FIG.

4.

— WIRING

OF SIDE TABLE.

;

On

receptacle of the back of this table.

are

two

flush

receptacles,

into

the back of the table

which cords from the coffee

percolator and chafing dish can be plugged.

Letter to the Editors.

more than 60

the Editors of Electrical

—

World:

I

wires or conductors.

For some time past

state that

down on

it

I

can carry

my

receiver to a

a chair,

:

have read v\ith much interest in your first issue of
March, an article describing the erection of poles, towers, etc.,
for the support of aerial wires in connection with radiotelegraphic apparatus, and in this connection I should like to
say something concerning the transmission and reception of
telegrams wirelessly, with and without the use of high aerial
Sirs

will

I

throw a switch, and when a
message is to come, a bell will ring, and communication has
started
no aerial, or metal cylinders, or analogous conductors

building, set

To

lbs.

In conclusion

Wireless Telegraphy.

have been engaged in experimental
research with the object in view of ascertaining, if possible,
the kind of apparatus necessarj' for the accomplishment of
I

being necessary.

George S. Piggott.
Chicago, III.
[At a demonstration with Mr. Piggott's apparatus in Chicago
mile witli
signals were transmitted a distance of about
numerous brick and some semi-steel frame buildings intervening.
The receiver was in a small box which was set behind a piano

%

with the idea of getting as much screening effect as possible. The
only metallic connection to the receiver was a ground wire at-

tached to a steam radiator.
Eds. ]

The sending

station

had no

aerial

conductor.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Measuring the Hystcretic Loss of Transformers
Cycles.
Kapp. A description of a simple method

—

—

termining the hysteretic loss
quires only a single observer,

in

a finished transformer.

for

de-

It re-

who need have no more skill than
necessary for handling a stop watch and reading an ammeter.
In Fig. I B is a battery consisting of one or a few secondary

is

capable of giving a current about 50 limes greater than the
magnetizing current of the transformer; r is an adjustable
resistance; and
a fixed resistance betv. een the terminals of
which the e. m. f.
e is maintained approximately constant
whatever may be the current taken up or given out by the transformer coil T. This e. m. f. is indicated on the voltmeter, V.
whilst the current flowing through the transformer coil is read

Observe

that the index passes a predetermined value

1

1

ceils

M

A

and stop the watch at the time
(1) on the scale.
By repeating the process a series of co-ordinate values of and /
can be obtained step by step. After the pointer A has passed
the zero a little way, its movement becomes so slow that stepby-step observation can be replaced by continuous notation. In
a 7-kw transformer, for instance, the time required by th<;
stop-watch started.

Stozv

at

=^ B

L

M
cSiSgl

^

on the ammeter, A. t/ is a reversing switch. The ammeter
must have a central zero, because the direction of the current
changes during the test. 7" may be the fine-wire winding alone
off

T

combination of both windings coupled electrically and magnetically in series. Let the resistance in the branch
or, better still, the

circuit be R,

then /

=

<

-j-

/?

is

the

maximum

value of the

magnetizing current when the steady condition has been reached.
Now let the switch be knocked over and at 'he same time the

FIG.

I.

—TEST

—

.\M(VV

CIRCUITS.

end position was about 100 seconds that
is amply sufficient to take and note some six or eight consecutive
If these readings he plotted, the curve shown in
readings.
pointer to reach

its

—

—

—

ELECTRICAL WORLD.

712

is obtained.
The area enclosed between this curve and
time axis represents coulombs, and if multiplied by e it
shows joules, the lower part is energ)- returned by the trans-

Fig. 2

bons,"

the

$20.43;

'^'^

^

>/

+J

and the increase of

single-inclosure

arc,

owing to diffusion. If one comroom with one containing the same

light

I

y^

•

120-hours

the mercury-vapor lamp, $28.16, and the 350-cp high-

pressure gas lamp, $21.56. The candle power of the different
lamps is not given. According to Craig the specific consump-

light

/

*

5-ampere,

XLIX, No. m.

tion of the flame arc lamps is 0.24 watts per mean spherical
candle power.
Sumpner called attention to the diffusion of

^..Z^""""^"^^^

^^^

1

the

$19.75;

Vol.

pares an ordinary lighted

lamps but with glass walls and roof, the former will contain
about twice as much illumination as the latter, simply because

(

r'

is no reflection of light in the latter case.
"With whitewashed walls and ceiling the light due to repeated reflection
may be increased as much as five times. Taking an average
case the walls reflect about 60 per cent, and the light is really
increased twice.
That occurs in all kinds of interior lighting
where incandescent lamps are generally used. With arc lamps
it does not apply because they are not used in the same way as
a rule.
In comparing the cost of lighting this fact must be

there

FIG.

former to the main
the

main

circuit

— HYSTERESIS

2.

circuit,

and

the upper part energy given by

the transformer.

to

LOSS.

The

difference

is

the

energy wasted by the transformer during one-half cycle. This
contains also the copper heat, but as we are only interested
in the energy lost in the iron, we must yet correct for ? R loss,
which can be conveniently done graphically as indicated in the

We

figure.

thus obtain the dotted curve.

from

O

to

/o

Now

planimeter the

and dotted curve, counting the part
negative and the part from In to t positive. The

area lying between the

full

with e represents watt-seconds used
up in hj'steresis in one-half-cycle for the whole of the iron con-

resulting area

multiplied

cerned in the process. The author then describes how to determine the hysteretic loss as a function of the total flux. This
can readily be done if the number of turns of T is known.
Lond. Elec. Eng., February 15.
Breakdowns of Ehctrical Machinery. Foster. .\ paper read

—

before the Manchester section of the

—

(British)

Institution of

breakdowns of
electrical machinery.
The number of motor breakdowns annually average one for every nine in use, and of generators one in
thirteen.
58 per cent, are due to armature failures, 11 per cent,
to magnet coils, and 18 per cent to commutators and brush
gear. The actual causes of breakdown cannot be ascertained so
Electrical Engineers, giving statistical data on

accurately; 25 per cent are classified as "unascertainable," 12
per cent as accidental, 18 per cent, due to dirt or' neglect, 22
cent age and deterioration, 18 per cent bad design or
The author reworkmanship, and 5 per cent overloading.
viewed in detail the preventible causes of failure in the various

per

parts

that

Among

of the machines.
it

is

other things, he pointed out

often a fallacy to consider that former-wound arma-

tures arc easy to repair, because the insulation with which the
coils

are

impregnated

damaged when

He

lifting

is

often

suggests also that,

so binding that

the

coils

are

becomes necessary to rewind.
as the wedges for retaining armature

them, and

it

windings in position frequently come out. they should be
supplemented by mental binders. Fracture of shaft occurs too
frequently, and he therefore objects to the general tendency
of discarding spiders and keying the core plates directly to the
"Built-up" mica on commutators often gives trouble,
shafts.

and he

new and better material than this. The arma
motors are sometimes damaged by excessive

a.sks for a

tures of crane

speed when lowering, but this is now receiving attention at
the makers' hands. Lond. Elec. Eng'ing, March 7.
Ott.— An illustrated account of
licatint; of Machine Coils.
extx-Timcnls in which the author tested the heating of armature

—

and

field

He

coiN.

—

delormined the heat conductivities of laminmaximum temperature rise in armatures

ated structures and the
as well as in field coils.

I.oud. /t/ci

Lamp* and

New

.

.\l.ireli 8.

Li)(htinK.

— An account of a discussion before the

BirmingEng. on recent imham
Foster gave the following
provements in electric lighting.
figure? on the cost of running various liigh-candlc-power lamps

Lamps.

section of the (British)

Tnst. of F.lcc.

on 220-volt dircct-ciirrrnl. The figirres given are the cost fnr
one lamp ff>r 1000 hour* and include electricity (or gas),

The g
of allrndancc, repairs.
ampere 17-hour fiainc arc with "chemical carljons," $27.00; the
7-ampcre, /jo-hour (magazine) flame arc with "chemical car-

carbons

(or

mantles), cost

borne in mind." Fennell said a very important point with regard to the tantalum lamp is the grading of the same. He
found that "they vary as regards current up to about 20 per
cent and on attempting to put them- in series the result is
disastrous." Lond. Elec, February 22.
Search Lights. Hall, The Suez Canal regulations stipu-

—

late

that

all

—

—

ships traversing the canal

a beami of search light forward

which

the centre of five degrees divergence.

at

night shall project

have a shadow

shall

Thus

in

in reality the pro-

two beams of light, one to the right and one
which light up the sides of the channel, showing
clearly the position of the buoys on each side, while the passag.-;
directly ahead of the ship is not illuminated.
For this purpose
Parsons invented a mirror which gave the necessary divergence
of light and to obtain the shadow a metal plate was put down
The present author shows that
in front of the projector.
ordinary dispersion lenses could be used for the same purpose.
Lond. Elec. Rcz:, March i.

jector sends out
to the

left

Power.
Refrigerating

vantages

of

shops

milk

like

Plants.

— Barnard.^Au

stores,

butcher shops,

etc.

on

article

refrigerating

elictrically-drivcn

ad-

the

plants

small

for.

The Berlin

electricity

connection with a refrigerating-machine builder, have
brought out a convenient machine-set for this purpose. An

works,

in

installation in a
is

described.

medium-sized restaurant

in

Brixcn

The compressor and condenser

gether and the electric motor

is

are

Austria

in

mounted

to-

The

provided at the bottom.

set requires not more than 6.5 sq. feet area.
used as the refrigerating medium, and water from
the municipal supply is used for cooling. To produce a cooling
effect of 1200 calorics (in how much time?) the motor consumes
one hp and if by increasing the supply of cooling water the

whole machine

Ammonia

is

cooling effect
1.3 hp.

to

is

raised

The attendance

to
is

2000 calories, the motor consumes
very simple since

it

needed merely

is

turn on and off the cooling water supply and to start and,

stop the motor.

The

first

cost of the complete installation

was

The yearly running expenses
not quite a thousand dollars.
comprising cost of energy, cost of cooling water, and the cost of
renewing ammonia, is somewhat more than $30. The space
which is cooled has an area of 43 square feet and is BJ's fe,;t
high.
No special labor is needed since any servant can attend
Elelc. und Masch.. March 3.
to the machines.
Electric Power in Textile Mills.— .\i\ illuslrateil article on the
increased use of elcetric driving

in

English textile mills.

20,000 hp of motors have been installed or are

oti

Some

order for

The addriving, the bulk being for Lancashire mills.
vantages arc saving in power and increased output. It has been
pointed out that an increased output amounting to only 2 per
Concerning
cent, is sufficient to wipe oul the coal bill of a mill.
individual or group driving it is said that according to practical
textile

exprrienre there

every item

is

is

not any great difference

considered, and as regards

in

first

economy

in

cost

when

power

the

slightly decreased clerlrical efficiency of the smaller ninlors with

individual

driving

must be

pitted

agniusl

sh.ifling

and

belt

—
AruiL

6,

—
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group drive.

losses with the

new

recent

installation

is

de-

used throughout,
some 600 hp of motors being installed in the mill, all being

scribed in which, however, the group driving
squirrel-cage induction motors.

—

—Lond.

is

March

E!ec. Rev.,

8.

Electric Winding.
An account of the discussion which followed Wood's paper recently abstracted in the Digest, on some

new

systems

flywheel storage

Peck

with electric winding.
systems described by the

use

for

criticized in detail the diiiferent

March

Elck. Zcit..

of

official

7.
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— Extended

documents

notes on the subject, reprints

in L'Industrie

Elec, February

Steam Pressure Regulator.

Electrical

—A

10, 25.

description

of

a

method which may be used for electric regulation of the steam
pressure in such ca.=es where electrically-driven mechanical
stokers or fans are employed. The steam pressure is regulated
by automatically adjusting the motor speed to its normal value
The arrangement is shown in Fig. 3. 2 is a steam-pipe from

while Corlett thought that the control would be far
more difficult in Wood's arrangement than in the Ilgner system.
The whole control of the Ilgner winding plant is effected in the
shunt circuit of the machine. The main current is never broken,
and consequently the operating mechanism is inexpensive to keep
author,

in order.

Further, the speed of an Ilgner winder can be varied

within enoromus limits, and the speed
In the

of the load.

c?.se

is

practically independent

of a large three-phase winding motor,

such as Wood referred to, taking, say, a maximum horse-power
of 1800, he rather thought that the svvitchgear which was going
to stop and start the arrangement and regulate the speed within
the necessary limits,

would be a somewhat elaborate piece of

mechanism.
He had seen such a switchgear at a colliery in
Germany, and the switchgear had a huge room all to itself, and
no one dared go into the room without blue spectacles. Lond.

—

Elec. Eng'ing, jNIarch

7.

Direct-Current Series

System.

— Highfield. — The

first

part

of an illustrated paper before the (British) Institution of Electrical Engineers on the Thury direct-current high-tension series

—

system of energy transmission. Lond. Elec, March 8.
Gas Engines. Biubins. Some illustrated notes on improvements in gas-engine ignition. Elec. Jour., March.
Electric Poiver for Ship Building.
An illustrated article on
modern electrically-equipped ship-building berths. Lond. Elec.

—

—

—

March

Rev.,

—

Systems and Appliances.

—A

review of the present situation of electricity supParis.
The contracts of the supply companies with the

ply in

city will

soon run out, some

and December,

1908.

It is

in April, 1907.

and others

in

August

not expected that the old contracts

be renewed. The urgent question is not at present whether
municipal ownership of electricity supply is to be introduced.
The question is rather what shall be done with the present
will

stations

— whether

extent.

they shall be removed or developed to greater

At present Paris

is

divided into big

The

districts.

South and Southwest are supplied with alternating current and
the North and Northwest with direct current. The total energy
consumption in 1903 was 33,000,000 kvv-hours, the number of
subscribers 36,000. The consumption of energy increased from
1899 to 1901, and to 1902 and 1903 in the ratio of i. to 1.5 to
According to the report of a special committee a
1.65 to 1.8.
capacity of 80.000 kw is first projected, distributed over three
stations.
Steam turbines are preferred in units of 5000 kw.

The

facilities of

supply with fuel and water are considered the

chief factors for determining the situation of the three plants.

Polyphase currents at from 8000 to 12.000 volts are recomFor the districts north of the
a frequency of 50.
Seine River in which the load is very high, direct current is

mended with

proposed, for

mate of the
fuel,

all

other districts alternating current.

cost of producing one

kw-hour

is 3.1

The

cents

if

esti-

only

attendance and management are considered in the cost.
producing

If interest, amortization, etc., are included the cost of

one kw-hour is estimated at 6.58 cents. The project of Schneider
& Co. and Milde & Co. appears to have the most prospects of
being accepted.
In this project the primary voltage of the
three-phase currents is 10,000, the frequency 50 and the secondary currents of the distribution net

work are

direct current at

2x1 ID volts and three-phase currents at 3x110 volts. Another
project by Harlc, Blondcl & Maehl has been much discussed;
it proposes to utilize the Rhone water falls with a transmission
line

of 270 miles length

to

Paris.

It

is

estimated

that

yearly

mounted by

—ELECTRICAL

3,

pressi.re

STEAM PRESSURE REGULATOR.

is

perforated, and contact pieces are attached to

is

inside of the

insulation tube.

These contact pieces are

connected to the leads, 6 to 11; these lead to a number of
electromagnets, 19 to 25, all connected through a common line.
17, with an auxiliary source of current, 47; 37 is the motor
driving the fan or mechanical stoker, and it is connected to the

The resistance
resistances 38 to 43.
ends are led to mercury cups, a to f, which are normally shortcircuited by the electromagnet armatures.
So long as the mersupply, 36, through the

is below all the contacts, the auxiliary circuit
open and the magnets unexcited, so the motor 37 runs at full
If, owing to too much
speed off the whole supply voltage.
draught or too vigorous stoking, the steam pressure rises above
the normal, the mercury rises in the tube la, and as the contacts
are reached by the mercury column in turn, the resistances are
inserted into the motor armature circuit in turn, and so reduce
The power and speed of the motor are chosen so
its speed.
that under normal conditions the machine runs with some resistance in the circuit, so that regulation up or down is ob-

cury in the tube
is

—
—

Lond. Elec. Eng., March i.
London. Pearson. In a continuation of his illustrated serial
of power supply from electric central stations in London, the
This is a
author deals with the Fulham Borough Council.
tainable.

—

rather than an industrial district, but the load has

residential

continually

increased.

The annual increment

in

the

load

is

equivalent to about 20,000 lamps of 8 cp and even that increases

The total works cost in 1905-1906 was 2.578
to year.
kw-hour and when interest, sinking fund, etc., were
Heating by electricity is
added, it amounted to 4.748 cents.
gaining ground rapidly in this district, as is evidenced by the
fact that electric radiators are now installed in some 300 flats.
from year

cents per

Energy for this purpose is supplied
kw-hour.— Lond. Elec, March 8.
Booster.

— An

illustrated

at a flat rate of

2 cents per

description of the use of the Entz

reversible booster in connection with a traction storage battery
at the Greenock electricity works.— Lond. Elec Rev.. March i.

Wire, Wiring and Conduits.
a Fuse Ptoii's.— An illustrated deSiemens & Halske Company to give
The arrangement is shown
signal when a fuse has blown.
Fig. 4. The conductors ah contain the fuses f\ft. Each fuse

Signal Indicating

the

consumption of energy in Paris, for lamps,
stationary and tmction motors, etc., will be 700.000.000 kw--hours.
but for the beginning 200.000,000 kw-liours arc to be supplied.
eventual

3.

whose

to be regulated; la is a U-tube filled
with mercury, screwed into 2; to the top of this mercury tube
an insulation tube 3, is attached. The front of tube la, sur-

the

i.

Installations,
Paris.

FIG.

the boiler

When

scription of the device of
a
in

—

—
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connected

is

The

shows the normal conditions.

above the permitted limit the fuse will blow, for instance.

rises

The electromagnet

fi.

Ki

with an electromagnet gig' respectively.
If the current

in parallel

illustration

is

now

energized and attracts ht.
thereby released and makes contact with mi while simul-

taneously the contact

gi

.ji

is

is

broken.

The

current in a

is

there-

is closed which eonq will therefore ring and give a

fore interrupted, while a second circuit

The

tains the battery B.

bell

Vol.

from the value reached by chemical

was

investigation,

is

larger

description of Lorentz's recent analysis of the

the

The

radiation from metals.

flying electrons in metals are con-

tinually colliding with the atoms, thus generating

An

and

14.

In the third lecture the most interesting

than that of cobalt.
point

XLIX, No.

acoustical analogue

is

a

Roentgen

rays.

roomful of carpenters hammering

Now by Fourier's theorem, any noise, however horcan be produced by the superposition of properly selected
and graded musical notes. The selection of the proper notes
vigorously.
rible,

is

called

harmonic

analysis.

Thus

the roomful of carpenters

can be mathematically replaced by a roomful of tuning-forks.

Lorentz has done
energy

and has calculated the share of

this,

by

contributed

the

The

tuning-forks.

larger

tl-.e

result

agrees very remarkably with the established laws of the heat
radiated from hot bodies.

Thus

radiation

Roentgen

is,

in its original,

it

appears that

all

thermal

The lecturer
interest when men-

radiation.

touched upon a feature of quite different

He

tioning the physiological effects of Roentgen rays.

pointed

out that the sores due to Roentgen rays, being skin sores, must

be produced by the most easily absorbable rays from the tube.
He suggested that it might not be difficult to find a substance
that would filter out these easily absorbed rays and leave for
use the innocuous penetrating rays that alone are needed in

—Lond. Elec. Eng'ing, March
— Lord Kelvin. — "An attempt to

surgical application.
Radioactiz'ity.

radioactivity of radium."
FIG.

q

now

is

—FUSE

A

is

blown.

author has

By means of

In order to make sure that after the new fuse has
been inserted the contact between /» and ki is again made, the
lamp vj is provided. When burning it indicates at once that the
is

inserted.

apparatus has not yet been properly

reset.

Zeil.

f.

Beleucht.

February 28.
Fastening Insulators. Egner.— An illustrated article on a new
method for fastening an insulator to its support. The feature
is the
use of insulating caps which consist of extra strong
Theio
durable paper impregnated with insulating material.
insulating caps are placed to the requisite number upon the
support, one upon the other, and are pressed together by hand
and the insulator is then screwed on while simultaneously

—

pressed against the support. The paper is thus made to quite
fill the space between the support and the inner tlireaded part

of the insulator. It is recommended to put some drops of oil
which will not become rancid, inside the insulator, before screwing it on. It is claimed that the insulation is greatly improved
by this method. Lond. Etec, March 8.

—

Drop

A

in

Alternating-Current Lines.

— Mershon and Fowler. —

Mershon on this subject from the
with some supplementary notes by Fowler

reprint of an article by

American

Electrician,

giving concrete numerical examples on the use of Merchon's
Elec. Journal, March.
table and diagram.

Electro-Physics and Magnetism.

—

Rays.—]. J. Thomson. An account of the first three lecturts
out of a course of six on "Roentgen, cathode and positive rays."

The

first

lecture

dealt

chief action

is

explain

with the more familiar characteristics

and properties of Roentgen rays, and included the theory of
their generation by the sudden stoppage of the cathode rays by
the target in the focus tube. The second lecture advanced to
the consideration of secondary radiation, and was concerned
more particularly with the rclation.s between the atomic weight
This reof an clement and tlic secondary radiation it yields.
lation can be briefly expressed by saying that with increasing

the

the shooting out

of electrons from the non-electrified solid or liquid body.

INDICATOR.

the switch p the
disconnected from the circuit and a new fuse i\

signal that the fuse
bell

4.

One

7.

The

formerly explained the plan of an atom by the

assumption of mutual force in the line between the center of the
atom and an electron anywhere within it; according to this
there is for the electron one position of stable equilibrium near
the boundary of the atom with very small potential energy; and
another position of stable equilibrium at the center of the atom,
with very great potential energy.
He calls the atom loaded
when it has an electron at its center and he calls the atom unloaded when there is not an electron at the center. In a crystal
of bromide of chloride of radium the radioactivity may be
assumed to depend primarily on the raidum atoms in the compound. If we suppose that at a moment every radium atom be
unloaded within the crystal, then in a very short time of progress
towards equilibrium of kinetic averages some of the atoms will
become loaded and in time a greater and greater proportion
will become loaded until a permanent average of loadings and
unloadings will be reached. The energy of the work done in
loading the radiumi atoms is taken from the energy from tlierniometric heat in the crystal. A cooling is thus experienced by
the crystal, until heat conducted and radiated in from the surrounding matter compensates the cooling effect of the loadings
A
and a permanent equilibrium of temperature is reached.
certain definite proportion of all the loaded atoms will become
Electrons will be projected out of
unloaded every second.
these atoms with enormous velocities and the exciting cause
of this atomic "discharge" or "explosion" is a shaking of the
electron

from

its

stable

equilibrium in the center far enough

out to get beyond the range of stability and to be expelled
away by repulsion. Those electrons which arc thus shot out of
On the other hand those
the crystal arc the beta particles.
of the discli.irges of loaded atoms which send the electron inwards, relatively to the crystal, will, by the recoil, force the
iMiloaded
face

if it is near enough to the surbe sent out into the surrounding

alnm outwards; and

of the

crystal

it

will

The unspace with comparatively small velocity and energy.
loaded atoms, being positively electric, constitute the alpha

Roentgen rays; and again, that the secondary
radiation from any particular metal penetrates other metals the

The alph.i radiation will generate coniparalivcly little
being brought to rest by the resistance of tlie matter
The generation of heat by the electrons
outside the crystal.
which arc shot out will be nnicli greater because of their much
This process con go on fnrv-vrr withgreater kinetic energy.

ca.'tily the nearer their respective atomic weights arc to
own. There is only one exception to these experimental
laws, and that is the case of nickel, that prompts the suggestion
that the atomic weight of nickel is really somewhat difleren'.

out violating the law of conservation of energy and without
any monstrous or infinite sort of potential energy in the loaded
radium atom. The shooting out of electrons with prodigious
velocities generates brat locally in thr nintorial arrinn<l the

atomic weight there

is

increasing secondary

ionization

niidc"

the stimulus of

more
its

radiation.

heat

in

—
April

ELECTRICAL WORLD.

1907.

6.

radium crystal while heat is taken into the crystal by conduction and radiation to supply the energy for the continued
loadings of unloaded radium atoms. The author emphasizes by
outside
italics the importance of the radiation of heat from the
;

to the radioactive

Units,

atom.— r/ii7. Mag., March.
Measurements and Instruments.

—

—

Magnetic Tests. Taylor. In a continuation of the author':;
on the standardizing laboratory, a zero method
The general plan of operation
for magnetic tests is described.
is to set up opposing e. m. f.'s simultaneously in the secondary
of a standard solenoid and in a search coil which cuts thc-

illustrated serial

magnetic field being e.xplored. One terminal of the search
and of the secondary are joined together. A ballistic galvanometer is connected to their other terminals, forming a closed
circuit.
The number of turns in the secondary of the solenoid
can be adjusted until the opposing impulses are equal as indiThe
cated by the absence of deflection in the galvanometer.
purpose for which the outfit is most used by the author is that
of measuring tlie strength of permanent magnets of the horsecoil

The connections

shoe type, having nairow air-gaps.

work

class of

are

shown

in Fig.
PHni^ry

d

For other

5.

for this

similar kinds nf

Solenoid

715

shop methods. The magnets to be tested are of a variety of
forms and sizes but all have air-gaps narrow enough to permit
They are
a comparatively small coil to encircle the entire field.
placed on top of the box in such a position that the search
Magnets of such a
coil, when raised, will encircle the field.
shape that they can be quickly placed in the proper position with
relation to the search coil and which do not vary more than

from minimum

150 per cent

at the rate of

maximum

to

strength can be tested

At

about twenty per hour.

that rate there

is

no

duplicating results repeatedly within 0.5 per cent.
instrument has also been used for the measurement of

difficulty in

The

distribution of field in large
of hard steel bars
electromagnets; total field cut by the coil of a direct current
The
instrument in swinging throughout its working range.

hysteresis

;

auxiliary apparatus used in measuring hysteresis consists of a

magnetizing coil having a hollow core large enough to admit
the sample bar and leave room for a search coil to slip freely
over it between the coil and the sample. Elec. Jour.. March.
Cathode Ray Tube for Magnetic Tests. Madelung. An
illustrated article on some new applications on the Braun

—

—

cathode-ray tube for determining magnetic and dieletic hysAngstrom has formerly described such applications,
teresis.
but the arrangement of the present author is somewhat differIn the Braun cathode ray tube the ray is magnetically
ent.

when

deflected so that

fluorescent curve

way

to get in this

it

impinges on a fluorescent screen a

obtained.

is

directly the

The object may be,
I-H curve which is

for instance,

the ordinary

magnetization curve, / being the intensity of magnetization and
It is also possible to get the B-H curve
the field intensity.
where B is the magnetic induction. The I-H curve can be ob-

H

means of the connections shown in Fig 7. The
magnetizing (alternating or oscillating) current flows through
tained by the

FIG.

the

testing

5.

—DIAGRAM

OF CIRCUITS.

only modifications necessary are in the design or

arrangement of the search coils and primary switches. There
are 11 separate secondary coils in the solenoid, of i, 2, 2, 5, 10,
20, 20, 50, 100, 200, and 200 turns, respectively.
Any coil can
be connected in or omitted from the circuit according to the
position of its plug on the terminal block.
No coil is ever
otherwise the manner of connecting secondary
would be the same as for resistance coils in the
Figures are given on the
old "post-office" resistance boxes.
design and range of such an instrument. A galvanometer stop-

short-circuited

;

coils in circuit

ping device

is

then described.

It

after each trial adjustment the
hibitive.

is

necessary since,

to rest after a deflection, a small generator

In

its

normal position

The generator

open.

is

help

pro-

it

is

The key

is

pivoted at tht

6.

The width of

the

Coil

The

Braun tube BR.

COILS.

potentials of these pairs of plates which

produce the deflection are proportional

to the

e.

m.

induced

f.'s

di
in

the secondary windings.

These are

in

one a

—

and

in the

df

(-

—AIR

Mj

—

The value

.

of the coefficients

and

/'

b'

dt

depends on the dimensions of the coils and of the iron rod
It is always possible to make b sufficiently small »o
tested.
that the potentials which produce the deflection are proportional

—

dl

and

fore

—

.

The

fluorescent point in the

Braun tube

there-

dt

dt

GAP.

fci

dt

dH
Pcrm.incI

dl

di

other b

to

6.

TWO

provided with a secondary
two coils in series,
winding. One of the coils contains the iron to be tested. Connections are made as shown to four plates which thereby becomr
electrostatically charged and deflect the cathode ray in the
is

leaves the galvanometer circuit

This air-gap is
shown diagrammatically in Fig.

FIG.

OF CONNECTIONS WITH

connected through

permanent magnet with a
surrounded by a coil of wire

^

—DIAGRAM

each of which

consists of a

variable air-gap.

and

one had

For the purpose of bringing the galvanometer quickly

a key to the galvanometer circuit.

middle.

if

come to a stop without
time consumed would be

to wait for the galvanometer to

FIG. 7.

gives

directly

the

desired curve.

By means

of

a

third

As the gap
is varied by means of a knurled-head screw.
widens the magnetic field scatters out through the .-iurrounding
Closing the
coil, setting up an e. m. f. in a certain direction.
gap concentrates the field, causing an e. m. f. in the opposite
direction.
The highest rate of change of magnetic flux for a
given speed of screw occurs when the gap is narrow. A quick
air-gap

half-turn of the

knob

in

that position

will

turn the

moving

galvanometer of average sensibility through n
complete revolution. With wider air-gap.-i the rate of change is
The
lower, allowing accurate control over small deflections.
instrument is not suitable for a shop method of testing magnets
but rather for checking the permanence of standards used in
element of

a

FIG.

auxiliary coil

shown

in

8.

— THREE

Al'XlLIARV COILS.

the coefficient b

Fig. 8.

The Braun

may
tube

be entirely eliminated aj
also be used for elec-

may
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By means of non-inductive shunts the instrument
made capable oJ reading small alternating currents of any
frequency. Various ranges are made for pressures from I to 7
volts, 4 to 30 volts, 8 to 60 volti.
Lond. Elcc. Rev., March i.
terminals.

trostatic researches, for instance for plotting the curve giving

the relation between field strength and dielectric polarization.
An electrostatic curve corresponding to the one obtained in the

is

tests is obtained by the arrangement of
which two condensers are connected in parallel and
combination with resistances. In the air gap of one

preceding magnetic
Fig. 9 in

used in

Vol XLIX, No.

1

—

—

—

Phase-Meter. LoRl.- An illustrated description of a phasemeter of alternating currents. It depends on the use of an
indicator which show.i when two currents are in phase. Willi
such an indicator and with the possibility of advancing or retarding the phase of one current by known angles by inserting
resistances and capacities it is possible to bring the two currents
into phase and thus to determine the original phase difference.
The principle of the instrument is shown in Figs. 11 and 12.

T
FIG.

9.—CIRCUITS WITH CONDENSERS IN

condenser the dieletric is placed which is to be tested. Some
results obtained by these methods are described.— PAyj. Zeit..
February I.
Altertwting Current Voltmeter. An illustrated description of
a sensitive alternating current voltmeter for small voltages, independent of frequency and dead beat. The right-hand dia-

—

gram

in

Fig. 10 illustrates the principle of the instrument, the

In Fig. II a coil

R

is

— PHASE-METER.

II.

FIG.

P.\RALLEL.

carried on a

flat

spring,

M,

fi.xed at

P,

and passing through a slot in 51. By moving gi towards or
away from q the natural period of the vibration of R can be
made to correspond with the period of the current. As shown
in Fig. 12 R is placed between corresponding poles of two
electro-magnets, and consequently in a radial field, and when
carrying an alternating current will oscillate along the axle.

maximum.
I cm
of I milliampere, and anticipates much better
new apparatus under construction. As shown

The position of gi
The author states
with a current
results
in

the

Fig.

from
II

a

is

adjusted

till

the

movement

is

a

that he has obtained an amplitude of

N, which rubs lightly on
This cylinder is of insulating

the coil carries a needle

surface of a cylinder C.

N.[

111;.

12.

— PHASE-MF.Tl

material, but carries a very

mean position
rest makes steady
makes momentary
Now, if two such
tlie

rents of the

]N,

^L

narrow

k

silver

of the needle, so that

ring sunk into
the needle

contact with the ring, and

when

it

in

when

at

vibrating

contact twice in each complete oscillation.
pieces

of apparatus carry alternating cur-

same period and

in

phase with one another, and

the needle contacts be placed in series in the circuit of a tele-

FIG.

ID.

phone, then the telephonic circuit will be completed twice in each
But if
oscillation, and a sound will be heard in the te'ephouf.
the two currents are not in phase the two needle contacts will

— ALTERNATING CL'RRENT VOLTMETER.

working parts of which comprise two, fixed inductors, marked
II, so formed as to leave a cylindrical air gap into which the
suspended nccdic N, which is suspended co-axially with them.
may be attracted. 'I'hc needle i.< formed of two very thin
aluminum vanes, bb, also shaped into segments of a cylinder,
and bolted to the vertical staff. Both the needle and the inductors are made 'jf aliuninum, and great care is taken to
bring them into simiLir physical conditions, so as to eliminate
As shown in
the error due to coiit.ict difference of potential.
the left-hand diaRram. the inductors arc mounted on a metal

platform carried on ir.sulatinK glass or amber pillars, and
The needle is
connected to one terminal of the instrument.
suspended and conni-rted by a phosphor-brcjnzc strip to a torsioi;
head, on turning which the zero may be adjusted without opening the case, the torr-ion head being provided with a tangent
arc

screw adjustment for thin purjiosc. The mirror is shielded by
bra*5 tube from outside clectroslatir inllucncc, and, by attaching
a light vane to the mirror and cnolosing it, the movement of
Surrounding the working
the needle may be heavily damped.
to them, is an
connected
and
illustration
in
the
shown
parts
.1

Inner case which shields the whole from external electrostatic
attraction*, while an outer case, through which the terminals
pass with air insulation, protects the whole. The readings on
the scale arc proportional to the squares of the pressures on thf

never be completed simultaneously and no sound will l)e heard.
Fig. 13 shows the connections of a pair of such pieces of appa-

HP
-wnamAaaat-

FIG.

13.

^

— I'HASE-METER.

R\ R', alone being drawn. To deratus, the moving
termine the phase difference between the current and the c. m. f.
of the arc lamp, the resistances A'. R>, arc adjusted until the
moviincnts of Ri, /?», are in phase, when tin- tolephoue will
sound.— From //. Nuovo Cimcnio ; abslr.ictcd in Lond. Elcc.,
coils,

Marcli

8.

Railway Sinniils.—K fully illustrated description of a new
system of railway signalling, in which audible signals on the
locomotive itself arc controlled electrically from the signal-box.
inIt has been devclnp'-d by the Creat \Vo-<lern Railway, and
A third rail a few yards long is
stalled on a branch line.
at each signalling point, with wliich contact is made
by a shoe on the locomotive. When the signal "clear" is to be
given, the current picked up causes a bell to ring on the locomotive but if the contact rail is not cnnnrcted to the battery in

provided

—

—
April

6,

—

;
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the signal-box, the plunger carrying the contact shoe

is caused
and release a whistle valve, which is
normally held closed. Lend. Elec. Eng'ing, March 7.
Brake (or Testing. A fully illustrated description of an eddy
current brake for testing small motors made by a British company. Lond. Ending, March 8.
Notation. Brunswick. A communication to the International Society of Electricians in Paris proposing a system of
conventional signs or standard symbols to represent electrical
apparatus and installations in drawings. L'Ind. Elec, February

to interrupt a local circuit

—
—

—

—

—
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A large proportion of the trouble with these Jjrinic movers
has been caused by ignorance on the part of the operators of
hence when a work such as this is
presented that aims to give and does impart to careful readers
the details of construction

;

the required -information in comprehensive form,

it

is

worthy

of recognition by gas engineers and owners of plants of various

kinds operated by gas engines.

'

The Dangers of Municipal Ownership. By Robert P. Porter.
New York: The Century Company. 356 pages.

as-

Price, $1.80, net.

Miscellaneous.

—

—

Human

Side of the Engineering Profession. Karapetoff.
usefulness and personal satisfaction depend on
the right conception of life and on the degree to which this
conception of life is manifested in daily activity.
There are
three essential requisites for an efficient and successful engineer
sound professional knowledge; knowledge of business forms
and of human relations, and a good and strong character. The
true purpose and value of engineering activity lie in providing
This
better, easier ways for satisfying ordinary human needs.
Professional

provides

more

spiritual

and

leisure

and opens new

intellectual

possibilities for a highi.'

development of humanity.

The

This interesting and timely volume, to which attention has
already been called briefly in these pages, should be in the
hands of all central station managers confronted with the problems of municipal ownership agitation, and of all who study
such questions.
Mr. Porter gives a brief history of the up-

growth of municipal "trading"

Elec. Journal, March.

purpose.

—

—

Organization of Manufacturing Plant. Horsnaill. A long
article giving a plan for the organization of machinery manufacturing works with a scheme for the necessary records and

forms to

suggests some departures from the organiza-

tions usual in such

works

the

in

direction of

more complete

departmentalization and subdivision of the executive manage-

ment.

—Lond.

Elec. Eng'ing,

March

Electric Industries in Austria.

7.

— Honigmann. — The

first

pa-t

of an article on the present condition of electrical industries in

Austria-Hungary with reference to proposed changes in
and their effect on imports and exports and manufacture.
Zeit.,

March

electric

7.

104 pages, illustrated.

Price, $1.

fact that ten editions of this
its

practical value.

book have been published

The mechanical and

the mathe-

matical principles involved in the application of the slide rule
are clearly and concisely stated, enabling a student of the subject
to grasp the

fundamental principles

in a

way

that forms a re-

by an
extended study of the following pages. Numerous examples are
given and explained which cannot fail to make the operation
liable

foundation

to

the

Some cogent data are
of telephonic operation by

plants.

results

and under governmental or municipal control.
of what has happened in England is given
in the summary of affairs in Poplar, where 15 minor mechanics
and petty tradesmen, not one of whom paid taxes, had the
spending annually of $1,000,000 raised by the rates. And they
spent it
No wonder the recent elections in London went the
w-ay they did, throwing out of the saddle those who have been
riding a socialistic hobby to destruction and bankruptcy.
private enterprise

.\ typical illustration

for the

Boiler Waters. By William Wallace Christie.
D. Van Nostrand Company,
235 pages, 77

superstructure to be reared

York:

Price, $3.

carefully prepared comprehensive work on the subject of
feeding steam boilers, keeping them clean and preventing corrosion which causes so many failures of boilers under pressure,

many

different

Reports of the analysis
kinds of

impurities

are

and as many of them must of necessity be used to feed
boilers, these reports enable the competent engineer to take
measures that partially or wholly counteract the bad effects of
these impurities.
Study of this book will convince even the
most skeptical of the need of water softening and purifying apparatus, as securing both safety and economy in the operation
of steam plants.
The difference between scale and sediment is clearly stated,
also the fact that scale is not such a poor conductor of heat as
it is sometimes supposed to be.
It is admitted, however, that
thick scale may cause plates to be burned. The danger of using
given,

of the several types of slide rules very plain to the student seek-

water that

ing after knowledge along this

as

line.

New

illustrations.

A

resulting in loss of life and property.

loth Edition.
By
Slide Rule; A Pr.\ctical Manu.\l.
Charles N. Pickworth. Manchester: Emmott & Company.

demonstrates

presented as

of waters containing

The

Ltd.

manner in which the electrical
England were checked, and in which, for example,
lighting was well-nigh crushed out of existence because
the dismal tale of the

might hurt the municipal gas

also

tariff
Eleh'.

BOOK REVIEWS.

The

tell

!

He

suit.

Great Britain, and discusses

its

industries of

it

pose of his vocation and in giving his services at a maximum
efficiency.
The other compensation is a result and not the

also in

that

engin-

personal satisfaction consists in knowing this high pur-

eer's

in

various aspects in Russia, Australasia and other
parts of the world.
Particularly interesting are the chapters
it

it

is

commonly

called

"too pure"

results in pitting of tubes

and other

is

also pointed out.

parts.

.Attention

is

called to the great danger of ruining boiler plates by allowin.g

By Sanford .X. Moss. Xcw
York: D. Van Xostrand Company. 197 pages, illustrated.

even a very small portion of the

Price, 50 cents.

way

Elements of Gas Engine Design.

No. 121 of the well known V,in Xostrand Science
Series.
The object of the book is to present in attractive and
useful form the fundamental principles with which the designer of gas engines ought to be familiar in order to thoroughly understand this important subject. The author has a
faculty of presenting the data and giving concise reasons for
his conclusions that add much to the value of the work.
This book will not only be valuable to the rather small class
of men engaged in designing gas engines, but also to the large
This

is

these engines in various industries. When
thoroughly understands the design and construction of
the engine that he operates, he is in a good position to keep it

number who operate
a

in

man

repair and readily discover the

prevents

it

cause of any defect which

from starting or running smoothly.

oil

fed to engine cylinders to

enter the boilers with the feed water.

Oil that thus finds its

and the deposit

is a very efficient
non-conductor of heat, causing plates to be overheated and
badly burned. Tliis caution should be made to apply to animal
and vegetable oils, as there is little danger in this respect from
the use of mineral oil. Boiler insurance companies might with
benefit to themselves and their patrons insert a rigorous clause
in their policies prohibiting the use of any other than mineral
oil in the cylinders of engines and pumps, the condensation
from which passes, or is ever likely to pass, in whole or in part,
into boilers.
The use of blended cylinder oils should he
avoided, for they consist merely of mineral oil. which is cheap,
.idulteratcd with small quantities of higher-priced animal or
\egelal>lc oil which render the blend obnoxious for cylinder
use, though it may sell at twice or more the price of the niinernl
oil base, which the additions spoil rather than improve.

into a boiler

is

distilled
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Germa'h Portable Incandescent

Lamp

Testing Instruments.

A

number

of interesting instruments for measuring current

and potential have recently been developed
testing

in

Germany

for

incandescent lamps.

The accompanying

illustration, Fig.

i,

shows a new design of

XLIX, No.

Vol.

14.

former from zero to 1.5 amperes and the latter from zero to
It is designed to operate on either direct or
150 volts.
alternating current; its dimensions are 3.4 in. wide, 8.2 in. high
and 16.6 in. long. The length of the scales is 3.4 in. and the
total weight of the instrument is 16.5 lbs.
These instruments were constructed at Frankfort, Germany.
by Hartmann & Braun, and are said to be of great value for
central station as well as for isolated plants.

Methods of Feeder Regulation.
In cities where distribution from the main central station is
fed from the main power

sectionalized in smaller sub-stations

house, the maintenance of constant voltage on the numerous
As the load condifeeder circuits is a complicated problem.
tions vary widely on each feeder circuit

voltage for

late the

it

from the main

all

is

impossible to reguSpecial feeder

station.

regulators must, therefore, be installed

if

the best service

is

to

be maintained.

There

are,

in

general, three

which may

of conditions

sets

poor voltage regulation.

result in

The

and, perhaps, the

first,

most severe circumstance causing extreme voltage variation
is that arising when heavy induction motors are operated on a
lighting circuit.

The second

class of conditions includes those

by which there is a more uniform and steady increase and decrease in load with the consequent change in potential at the
Such a condition occurs at stations as
center of distribution.

FIGS.

I

AND

2.

—LAMP

AMMETEKS WITHOUT AND WITH

comes

lighting peak

the evening

^

COKD.

aperiodic, three-coil, incandescent, lamp-teiting instrument

Under

on.

'(

'»

reading from

voltage up to

150.

,1

for

zero to 1.5 amperes and with a
This pocket instrument has a resistance
of .25 ohm and weighs only .44 pound. Fig. 2 shows a similar
in-itrumenl with flexible cord attached but of the electromagnetic type designed for use on cither alternating or direct
direct current

head

third

the

,

FIG.

— INDUCTION

I.

REGULATORS IN HYDE PARK

come voltage variations due
long transmission
hydro-electric

common
same

line.

station

SUll STATTilN

to changing loads at the end of a

An example <if this is
where branch feeder

to be

found in a
from a

circuits

source are subjected to varying loads while at the
may be supplying current for a rotary

time, the bus-bars

converter for railway work.

For

the

sensitive

regulation of the

under the

voltage

lirst

condition there must be employed a type of regulator which
.lutomatic and very quick in action.

Such

a

employing as an auxiliary a contact-making voltnu'ter
vide a

very satisfactory regulation.

Where

is

type of regulator
will pro-

feeders are

long

and regulation correspondingly poor, delinite rules are often
made by the central station engineer to the effect that motors
exceeding a certain size cannot be used on the feeders. With
the installation of a sensitive automatic resrulator, however,
liractically any size motor can be u'.cil wilhinit seri<iusly affecting the lighting system.

The second case docs not ilemand such
FI(..

.1

IKrr

WIKE I.AMr AM.MKTIK ANIi VOI.TMKTKH
ALTERNATINC CURKKNTS.

JiMI

1iII(P.(

1

\Nll

part

of

the

two

employed

scale?

for

reading both the current an.

I

the

voltage, the

less

sensitive

(piick action

type
will

of

on the

regulator

meet such con-

may

be eliminated
by utilizing a governing relay, or contact-making voltmeter to
govern automatically the regulator in n ni.innrr similar to that
ditions,

i

,\

(rr remote motor control
although the necessary attendance

operated by h.ind

This instrument has a range of from .2 lo
ampere and from 30 to 150 volts; its weight is only .33 pound.
The instrument shown in Fig. 3 is of the hot-wire type with
current circuit.

app.iratus.

in the first case.

April

6.
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The third case includes lamp and motor service where the
most sensitive type of feeder regulator must be adopted. Only
an automatic method of regulation is pennissible, because the
rapidity of fluctuation in the load can not be compensated for
by any system in which the "personal equation" of the operator
enters.

The

city of

Chicago presents an interesting example of the

719

center of the feeder distribution as the load comes on and this

has been accomplished by the motor-driven remote-control type

While this means of regulation, in conjunction
with the Tirrill regulator gives excellent results, it is necessary
that switchboard attendants be at hand at all times and watch
the potential as the load increases or decreases on the differof regulator.

ent feeders.

Fig.

regulators in the

The power
current.

i

shows an

Hyde Park

installation of remote-controlled

sub-station in Chicago.

stations in Chicago generate both 25

When

and 60-cycle

the generating units produce a

frequency of
60 cycles it is, of course, unnecessary to use frequency changer
sets at the sub-stations to supply satisfactory power for the
incandescent lighting circuits.
In this event, however, the

power conveyed on the transmission

FIG

2.

— INSTALLATION-

OF

NINE REGULATORS.

FIG. 4.

use of feeder regulators in sectionalized inter-connected substations.

Power

underground

lines

run from the main generating station

to the distributing centers supplying current at a

potential of 9000 volts,

and a frequency of 25

cycles.

Motor-

—VOLTAGE

lines

is

subject to poor

AT THE DISTRIBUTING POINT.

regulation because of the greater line drop to be compensated
for.
In these sub-stations the quick-acting automatic type of

regulator has been found to give excellent results. Aside from
the voltage regulation at the busses for which correction must

generator frequency-changer sets are installed

be made, the regulator has to

tion

tween the busses and the center of distribution. The adaptability of this automatic type of regulator to meet severe
conditions is emphasized by the fact that the Chicago Edison
Company has not hesitated to install several motors for elevator work on its lighting feeders.
A second example of conditions in which the quick-acting
Here, nine
regulator is essential, occurs at Toledo, Ohio.

in each sub-statransform the 9000-volt 25-cycle current to 4000-volt
The distributing system is three-phase, four-wire,
60-cycle.
since large blocks of power for lamps and motors are transmitted to considerable distances from the sub-stations.
Because the load conditions on these feeders vary widely, it has
been necessary to provide proper regulation for the control
of the individual feeders. Both an automatic quick-acting regulator and a remote controlled somewhat less sensitive hand
operated regulator have been adopted to meet the conditions

to

regulators are installed, as

compound

shown

for the line drop be-

in Fig.

2.

The

regulators

have been in continuous operation for over three years. The
neat and compact arrangement of the contact-making voltmeters is seen in the row of glass enclosed instruments directly
above the switches shown in Fig. 3. Some idea of the good
results attained by these regulators can be gained by a studv
of the accompanying curves.
At this station is illustrated the advantage of the automatic
feeder regulator in

compounding automatically

for

line

drop.

lifl

FIG.

3.

—CONTACT-MAKING

VOLTMETERS.

FIG. 5.

These regulators were manufactured by the GenElectric Company.

in this city.

eral

The use of

the feeder regulators in this instance

is

modified

by the introduction of the Tirrill regulator.
This regulator
holds the voltage on the generator side of the frequency
changer sets so uniform that it has been thought unnecessary
to

introduce the automatic

tors.

It

is

features on

naturally desired to

the

compound

induction regula-

the voltage for the

— VOLTAGE

The voltage maintained
miles from the station,

AT THE STATION.

an average distribution point, three
indicated by the curve in Fig. 4. The

at
is

simultaneous reading on the voltmeter at the central station
the current had passed the feeder regulator is shown by
curve Fig. 5. It is evident by an inspection of these curves
that the regulator maintained a constant voltage at the average distributing point on the feeder during the variation in

•iflor

load between

7

o'clock

p.

m. and midnight, by boosting the
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feeder

voltage

at

central

tlie

station

to

compensate for the

upper

Vol.

XLIX, Xo.

nearly equal divisions, each of which

floors, into three

supplied by a heating fan on a floor underneath for

line drop.

These particulars as to
Toledo are abstracted from a
ards before the Ohio Electric
Ohio, in August, 1905.
Mr.

operation of regulators at
paper read bj- Mr. W. E. RichLight Association at Put-in-Bay,
Richards further states that before the sj-stem was supplied with feeder regulators considerable difficulty was experienced in maintaining anywhere near
the

proper voltage regulation.
The circuit upon which the
records shown was made, was on the same phase with a similar circuit, both having heavy park and theatre loads at the

the

14.

upward

is

de-

livery.

The blowers
built

are

by the B.

F.

all

three-quarter-housed

steel

plate

fans,

Sturtevant Company, of Boston, Mass., with

top vertical outlets, delivering to overhead lines of duct work,

which supply the delivery systems on the

floors above.

They

are located with short direct connections to the tempering coil
casings and
all

of

The motors are
220-volt power

have individual motor drives.

all

type operated

direct-current

mains of the hotel

from

electrical distributing

the

system and are equipped

with speed-regulating starting rheostats allowing three varia-

extreme end of the line. Moreover, the load differed materially from that on the other circuits, all of which show equally
as good a regulation under the control of the automatic regu-

tions of speed

lators.

fans through flexible shaft couplings.

trol.

from two-thirds speed to full speed by field conare all mounted on brick piers and drive the

The motors

Singing Arc.

Reflector-Stalactite Globe.

One of the most interesting features of the demonstrations
now being given at Telharmonic Hall, at Broadway and Thir-

Street, New York, has
on the market a new reflector-stalactite similar
in construction and applicaition to its well-known "Pagoda"
ball which has been used so largely in the public buildings of
this country.
Fisr. i shows one of these reflector-stalactites. The

ty-Ninth Street,

New

York,

is

found

in the singing arc lamps.

The high frequency currents from the
the dynamophone are superposed upon
rent of the

various alternators of
the

normal direct cur-

The Holophanc Company, 227 Fulton

recently placed

tluK producing variation in the heat emitted

l.-imp.

—

ma^aa^^'v--

riMBTfim

KKFI.r.tTOK

ST.\l..\CTrrE.

upper part consists of scientitic prisms, while the lower part is
of ground glass, the whole being made in one piece, thereby
uniting the qualities of the frosted glass with those of the
Holophanc prisms. This globe is made for a 3^-in. holder, has
a

.>IN(,IN(;

width of 6

ins.

and

a liciRlit of 7^4 i"^-

F'K- ~

shows

a similar

.\KCS.

Irom the arc. The heat fluctuates in synchronism with llie telharmonic currents and produces thereby changes in the air
which reach the car as musical sounds.
The accompanying illustration shows two Excello lo-amperc
The peculiar
arc lamps being used as telharmonic receivers.
quality of the impregnated carbons used in these lamps renders them particularly welt adapted for this work.

Heating and V^entilating
The heating and

New York
the

City,

indirect

is

vcntilatitiK criuipinenl

<if

a

Hotel.

the Hotel St. Regis,

of unusual interest on accoimt of the use of

steam healing syslcni for

all

|>ublic

portions and

550 Kucxls' room.* in a building 18 stories in height, direct radiation having been eliminated in all portions except in the servants'

dormitory upon the eighteenth
service a

number

cheesecloth

filler

floor.

For

this indirect heating

of indi-peiideni blower systems arc used with

intakes, automatic temperature ronlrol

on heal2.-

ing slacks and humidifiers for the automatic rcKiilatioii of the

moisture carried

in the

air.

The systems

arc in

all

cases de-

type

li.iviiig

KKi'i

i:(

row

sT,\i.A< riTE.

exactly the same dimensions

in

reg ird

to

holder

signed to maintain, in connection with the exhaust ventilation

and widlh, but having

system, a uniform temperature of 70 degrees l''ahrciiheit in zero
weather, all having exhaust vent connections through register

When lightcfl up. the result is very brilliant, The ground
glass botlums of these stalactites can be cut in a n unibcr of dif

or fireplace flues. A feature of the installation is the
subdivision of the heat supply to the guests' rooms upon the

fercnt pallcrns.

r<|icning»

a lu-ighl of 10 ins.

Lamps of from

for use in these globes.

16 cp to 22 cp arc recoinmi'iiili-il

April

6,

ELECTRICAL WORLD.

1907.

\

Small Direct-Current Generator and
Balancer Sets.

further development of the generator

shown

A

complete line of direct-current generators ranging in size
lYi kilowatts to 17J/2 kilowatts has lately been developed by
the General Electric Company. The machines embody the compact cylindrical construction which has been found satisfactory in

from

motors, and are applicable as exciting units for alternators or as
generators for small power plant purposes where a low capacity,
belt-driven generator is required. The bearing heads are so

721

is

the balancer set

For the regulation of three-wire systems, the
compactness and simplicity of the new machines make them
The outfit consists essentially in grouping
peculiarly suitable.
two of these generators as one, with both armatures mounted
on a single shaft. This elimination of the end shield and the
in Fig. 2.

middle bearing reduces to a minimum the floor space occupied
In operation, one armature acts as a
by the balancer sets.
motor and the other as a generator, according to which side
of the system has the greater load.

The generator frames

constructed that the machines can be installed on floor, wall
or ceiling, thus adapting the generators to crowded locations.

blocks, the

Because of the general compact construction as well as the
good quality of the material incorporated, the magnetic circuits

deflection,

third

are

common armature
bearing. To strengthen

riveted

together

through space

shaft being used to eliminate the
the shaft at the point of greatest

an intermediate armature head

mounted between

is

the armatures.

This method of grouping the generators compactly necessisomewhat limited amount of air space between the generator frames. Good ventilation, however, is assured by placing
on the shaft between the armatures a fan which draws in air
through the ventilating spaces and permits as good temperature
tates a

guarantees as are obtained in the individual generators.

High-Tension

Automatic Time Switches.

Automatic time switches for turning lamps on and off at
come into general use, and the convenience
and certainty of this method of controlling an electrical circuit
have given rise to a definite demand for an oil-break switch of
stated times have

this type for

use in controlling high-voltage circuits.

The accompanying
oil

illustration

switch brought out by the

pany, of Mansfield, Ohio,
FIG.

I.

—

Some
field

a

solenoid-controlled

Circuit Breaker

Com-

for automatically throwing on

and

GENER.'\TOR.

are short and the iron losses are very low.
efficiencies

shows

Hartman

In this way high

are obtained for such small generators.

constructive

and armature

features

coils

are

The
deserve special mention.
form-wound and removable, and

both receive a special insulation treatment which renders the
The field coils are held
coils practically impervious to water.
in position by the flanged tips of the steel pole-pieces, which
are seated firmly in the field frame by bolts passing through the

frame and secured with nuts. The armature coils are held in
toothed slots on the core and extend beyond the end flanges, being banded firmly to prevent vibration or movement. This form
of winding gives a large radiating surface for the conductors and
so keeps the temperature rise very small.

The hearings

are arranged with ring oilers and, as has been

FIG. 2.

— BALANCER

AUTOMATIC TIME SWITlIIKS.

SET.

mentioned, can be adjusted for wall or ceiling installation by
turning the bearing heads through 90 or 180 degrees. Carbon
brushes, sliding in finished box guides, are held against the

com-

mutator by adjustable individual springs. The generators will
operate sparklessly from no-load to full-load, without shifting
the brushes.
They arc cnnipound wound for 120 to 125
volts, and from 240 to 250 volts full load.
Conservative ratings
arc adopted so that the machines will run at full load without
undue rise in temperature of any part.

off circuits of

The

day.

any potential up

to 3300 volts at stated times each

solenoids are operated by current from the secondary

of a potential transformer in shunt with the main circuit, and
no auxiliary circuit, therefore, is required to open and close the
oil

The secondary circuit is controlled by moans of two
Thomas eight-day clock switches, one for the opening soleand one for the closing solenoid. The upper panel of the

switch.

Setli

noid

.icconipanying cut
the

manner

shows 3000-voll

described.

oil

switches

contrcilloil

in

:
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TRADE.—

Collections are

still

irregular,

which is attributed variously to slow deliveries of goods, congestion of farm-product deliveries, and, finally, to the heavily
increased volume of past trade.
Money is still high in price
a long period of this condition is apparently in sight, and there
is a disposition to await a clearer view of the future, and especially the matter of crop prospects, before extensive commitments are made as to the distant future. There is more
unrest in labor circles, notably among railway employees and
building hands. Talk of retrenchment by railways is still rife
but cancellations of orders for rails and other material are so
The first quarter of 1907 closes with a refar reported light.
markable record of mercantile activity, despite traffic blockades,
severe weather and a violent decline in stocks, the average
price of sixty active railway stocks falling to $91.09, against
That this decline was
$120.99 a' the highest point last year.
not due to loss of earning power is evidenced by the announcement of dividend and interest payments next month far in exand railway earning-.
cess of any previous April distribution
thus far reported for March were 9.4 per cent larger than
year's.
Manufacturing plants are fully occupied in most
leading industries, except where a strike or the scarcity of labor
renders machinery idle, as at some Eastern textile mills, while
the supply of wage earners is being augmented by extensive
Bank
immigration, 65,341 aliens being admitted in February.
exchanges at New York for the week were 19.9 per cent larger
than last year, and at other leading cities the average gain was
There was less firmness in the prices of some
15.5 per cent.
metals, copper principally, but iron prices were held firmly by

suitable proportions to regulate the tempera-

heaters

straight pipe

MAINE WATER POWERS.—

The recent fight to prevent
the lowering of the waters of two of the Rangeley lakes haj;
started an agitation in Maine which may result in the holding

The
of the forest and water reserves in trust for the people.
proposition is to have the Legislature create a commission to
consider the subject of water storage and its utilization by
dams at the inlets of Moosehead, at Magallovvay and on the
Kennebec. It is proposed that this commission be given until
next October to make its report, at which time an extra session
of the Legislature be called to consider the recommendations
made. The claim is that Maine should do substantially what

New York
within

its

its own forest and water power
Maine has 2300 square miles of water

has done, hold

own

control.

argued that by co-operative state
waste of evaporation
and regulate the flow so as to prevent the wastage of freshets,
promote the interests of lumber men and manufacturers, as well
as the development of power plants, and justify the superiority
of co-operation over the present system.
carried
control

in

it

620 lakes.

It

is

will be possible to diminish the

A WESTERN ELECTRIC BRANCH.— According

;

last

in

are of a new design, being made up of
expanded into headers. By removing the covers
of the latter, any pipe can be inspected, cleaned or removed.
As circulation is positive the heater cannot become air bound.
It is adapted for live or exhaust steam and hot or cold water.

The

ture.

retail

to conservatism as to the future.

mixed

of air

Intelligence.

The spring-like weather stimuIN
trade and was helpful to crops, and among the
encouraging features of the week were the cessation of liquidation in securities and the easing of the strain in the money
markets. On the other hand, there are some features tending
lated

XLIX,

and Commercial News

Industrial
Commercial

Vol.

May

to

the

a large new building
which the Western Electric Company is erecting on Paxton
Street will be completed and Harrisburg will be in possession
As soon as the building has been turned
of a new industry.
over to them the company will make use of it by using part of if
as a warehouse and the renin indcr as a branch of the main office
The equipment which will be used in the new
in Chicago.
plant has already been shipped from Chicago and is on its
rhe new building is 113 ft. on Paxton street and has a
way.

Harrisburg, Pa., newspapers, by

i

depth of 140

owing

the deadlock between buyers and sellers as to distant months.
A somewhat remarkable feature in the general market was the
reported offering, at an attractive price, of 5000 tons of basic

to

is

China.
The paucity of steel in the central west
large
continues.
In finished lines the sitr.ation is strong.
demand for structural material is in sight. Steel-car builders
Traction interests
are freely specifying on plate contracts.
furnish the bulk of the new business booked in the steel-rail
line.
Copper was weaker, with business quieter, as buyers apl»car disposed to hold aloof until conditions abroad and at honit
become more settled. The closing quotations are 25 cents for
Lake 24^:^ cent.s for electrolytic and 24 cents for casting stock.
Hradslrect's reports 166 business failures during the week
the week previous was 157.
ending March 28. The number
Compared with the record of the corresponding week last year

a decree granting to Senhor Candido Jose da Silveira the right to
establish, use, and enjoy a telephone line linking up the city of
Amparo to those of Ilapira, Mogy-Mirim, Espirito Santo do
Pinhal. S. Joao da Boa Vista and S. Joao do Rio Pardo. The
concession is granted for twenty years, the work must be
commenced within nne year, and the inauguration of the line

pig

made

in

A

;

m

there was a decrease of

.3.

A LABORATORY EQUIPMENT.— The

new

Electrical

Engineering Building of Worcester Polytechnic Institute, which
•
IS to be complctid this fall, and which will be the largest on
of it< kind in the country, costing over $125,000, is to be equipped with a complete hcnling and vcnlilaling outfit supplied by
the flrcen Fuel Economizer Company, oi Matlcawan, N. Y.
The general laboratoiy is 200 ft. long by 50 ft. wide, con
ft.
of floor space and
laining three galleries,
19,400 sq.
about 400,000 ft. of cubic content"!. Besides this, there will be
in the west wing a lecture hall fi.r scaling 300 persons, abov;'
which will be standards and research lalioratoricri, while the
cast wing will contain a library and office?!, deiiiKtiing room<.
The e(|uipincnl for
blue print rooms and recitation rooms.
.supplying warm air to this space will consist of a Green cone
in diameter, drawing the air through a tempering
fan. 6 ft
coil consisting of six Green healer sections, each containini<
2544 lineal feet of pipe. The air from the fan can pa.ss cither
directly to the rooms or through another lieatcr consisting of
four sections and containing 2^^140 lineal feel, or part of the air
br passed one way and pari the nibrr and the two volmnvi

ni.iy

Harrisburg was selected as a branch
ft.
excellent railroad facilities and because the city
headquarters of the Pennsylvania Telephone Company.
its

TELEPHONY

IN

BRAZIL—The

that the President of the State of

Brazilian Review
Sao Paulo has signed

the

states

must take place within two years, while if communications are
interrupted for more than three months, consecutively, after the
inaugiir.-ilion

the concession will lapse.

TELiaMlONES bOK ICUROPE— The

consular reports of

Department of Conunerce and Labor, Bureau of Manufacturers, note the following request: "No. 842. Telephone System.
firm of Europe wishes to correspond with some American
the

—A

telephone supply company with the object of installing an
,^merican telephone system in the country in question. To accomplish this a concession from the Governnu'iu wmilil ho
necessary, which the firm claims can be nbtained."

MICN

NEEDED

IN

I'll

TSBURG.- Among

the

many

Pitts-

burg business hou.scs to make a change in address on April
is
the local branch of Hapgoods, which removed from the
seventh floor of ihe Park Building, I'iflli and Smilhlield Streets,
to larger and more convenient quarters on the eleventh floor
This change is made necessary by the
of the same building.
increasing demand fnr high-grade business and lechiiie al men of
'

all

classes in ibe

Pittsburg district.

PLANT FOR EXTRACT WORKS.— The

Juniata Oak Exan electric plant
The cquipnienl consists of a ,35lo operate and light it* works.
kw General ICicclric generator, one 2S-hp motor, two 4-hp

tract

Company, Mount Union,

Pa., is installing

Buckeye engine and about 150 lamps.
has charge "f the work.
niolors,

John

1.

Dickson

:
;

April
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THE UNION SWITCH & SIGNAL COMPANY
making

is

now

number of improvements to its plant at Swissvale
which, when completed, will practically double the productive
capacity of these works.
During the last year, the company's
business has increased to such enormous proportions its earna

—

—

ings having been 47 per cent on a capital of $3,000,000 that the
management found itself greatly handicapped for room, and
as the orders during the last few months have continued to
demonstrate the permanency of this increasing business, the
directors purchased recently thirty-four acres of land adjoining
their plant for the purpose of adding to the shops.
The company has decided to grade ten acres of this plot at once. Switching tracks will be put in, which will be of immediate advantage,
and the lumber yard will be removed to the new site. This will
give the management much needed room on the old factory
property, and the removal of the lumber from close proximity
to the buildings will eliminate fire risks.
Plans are now being
drawn for a new building to contain a foundry, a blacksmith
shop, and a power house, and w'hen these structures are completed the company will have 140,000 additional square feet of
floor space for manufacturing purposes.
The business of the
company increased last year 70 per cent over that of the preceding year, and from present indications the company will
do a business this year approximating $10,000,000. The Union
Switch & Signal Company is the oldest concern in the country
manufacturing railroad safety appliances.
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water falls controlled by Guinle & Company. These have an
aggregate capacity of some 50,000 horse-power. The electrical
equipment was furnished by the General Electric Company of
New York. It is expected that work on the transmission lines
will be started next June.

KERN RIVER POWER PLANT.— The
the Edison Electric Company of
River, is nearing completion.

new powerhouse of
Cai., on the Kern

Los Angeles,

The

initial

electric

generating

equipment provides for an output of some 20,000 kilowatts. The
power will be transmitted by pole lines to Los Angeles and to
Santa Barbara. Four General Electric Company 5000 kw, 3phase, 50-cycle generators have been installed.
These large
machines are water-wheel driven at 250 r. p. m. delivering current at a potential of 2300 volts to the secondaries of the transformers.
Each of the thirteen transformers has a capacity of
1667 kilowatts, the primaries being arranged with taps to provide for
connections at several different potentials, the highest

Y

being 75,000 volts and the lowest 33,000 volts. The secondary
windings are arranged for delta connection at 2300 volts.

ELECTRIC
Numerous sales of electric
propeller fans ranging from 18 inches upwards are reported by
the B. F. Sturtevant Company, of Boston, Mass., as follows
Bagley & Sewall Company, Watertown, N. Y. Phoenix Manufacturing Company. Eau Claire. Wis. The Hermit Club, Cleveland, O.
Beech Nut Packing Company, Canajoharie, N. Y.
Coe Manufacturing Company. Painesville, O. Chandler Investment Company, Atlanta, Ga. Armour Packing Company, Kan-

VENTILATORS.—

;

;

;

;

PETROLEUM PRODUCTION.— The

bureau of census reports petroleum refining as part of the census of manufactures.
In 1905 there were 104 petroleum refineries in operation.
Their total capital was $136,280,541 they employed 16,770 wage
earners; paid in wages $9,989,367; used materials costing $139.397,213, and manufactured products to the value of $175,005,320.
As compared with the totals for the industry at the census of

U.

S.

;

1900.

these figures represent increases as follows

:

number
number of

In

of refineries. 38.7 per cent; in capital, 43 per cent; in
wage earners, 37.5 per cent in amount of wages paid. 48.7 pecent; in cost of materials, 35.5 per cent, and in value of
products, 41.2 per cent. The principal products, together with
the value of each, were as follows: Burning oils, including the
different grades of both illuminating, and fuel oils, $100,571,;

825; residuum, $5,138,361; paraffin oils, $6,216,279; paraffin wax,
$10,007,274; reduced oils, $16,794,789; naphtha and gasoline,
$21,314,837; neutral filtered oils, $1,942,153, and "all other
products," which include coke, carbon points and black naphtha.
The total volume of refined products for which
$15,025,802.
quantities were reported in 1905 was 50.638,490 barrels of 50
United States gallons each. This included 34,344.522 barrels of
burning oils and 5.811,289 barrels of naphtha and gasoline, the
former product representing 61 per cent of the total quantity
and the latter 10 per cent. These classes also included the principal products when rated by value, forming respectively 57.5
and 12.2 per cent of the total.

ALBERGER PUMP COMPANY,
York

95 Liberty Street,

New

been organized to make and sell centrifugal and
turbine pumping machinery.
The officers, management and
works of the new enterprise are identical with those of the
Alberger Condenser Company.
This apparatus has been designed especially to meet the demand for a higher class of
work and more economical performance than has heretofore
been attained. It is prepared to build centrifugal and turbine
pumps o{ all capacities and for operation against any head,
either steam power or electrically driven.
There are very fewinstances in which these pumps are not desirable substitutes
for the old-style reciprocating pumps.
The steam turbine has
City, has

;

Mo. Delong Amusement Corporation, Pine Beach
Syracuse Heater Company, Syracuse, N. Y. Sheuermau
Bros., Des Moines, la.
Rice, Barton & Fales Machine and
Iron Company, Worcester, Mass., and Thomas G. Plant Company, Jamaica Plain, Mass.
sas

Va.

City,

;

;

;

;

ELECTRIFICATION OF RUSSIA.— It

is

stated that

work

on the ten contracts which the Westinghouse Electric interests
secured last year from the municipal authorities of St. Petersburg, covering the electrification of the first section of the tramway system of that city is being rapidly pushed, and that the
contracts will be completed very nearly on schedule time b\
the last of September next.
The contracts covering all the
work necessary for the completion of this first section amount
in the aggregate to $5,500,000.
In connection with this con

—

Westinghouse Electric & Manufacturing Company
Russian company which has acquired a complete establishment at Moscow to manufacture the greater part of the
apparatus required.
tract

the

formed

a

ELECTRO-METALLURGICAL GROWTH.—

The ElectroMetallurgical Company, of 157 Michigan Avenue, Chicago,
incorporated about six months ago, has begun the manufacture
at Niagara Falls, N. Y., of high-grade ferroalloys, principally
ferrovanadium, ferrotungsten and low-carbon ferrochromium.
It is now installing additional equipment for increasing materially its output of these and other ferroalloys.
The works and
business of the Willson Aluminum Company have been sold and
transferred to the Electro-Metallurgical Company, which is adding also to the plant at Kanawha Falls, W. Va., with the object
of increasing materially the capacity there, particularly in ferrochromium and
at 79

Wall

The company has an Eastern

ferrosilicon.

Street,

New

office

York.

GENERATING UNITS. — The

advantages of a generating
which both engine and generator are designed one for the
other and manufactured by the same company are evidenced in
recent orders received by the B. F. Sturtevant Company, of
Boston, Mass., as follows three sets for the American Dred.ging
Company, Philadelphia. Pa. two sets for Newport News S. &•
D. D. Company, Newport News, Va. two sets for the Hudson
Companies, New York City; Pittsfield Street Railway ComLouis M. MacDermott, Oakland, Cal..
pany, Pittsfield. Mass.
and Industrial Works, Bay City, Mich.
ALLIS-CHALMKRS ORDERS.— The Quaker Oats Company, Cedar Rapids, la., has lately purchased a 425 kw and a 75
set in

:

;

taught the great principle of dealing directly with rotary motion,
and it is evident that future progress in pumping lies along
this line.
The intention is not to build the cheapest pump, but
the best not a pump made by assembling stock parts, but one
built for the specific use to which it is to be put
not a pump
from cut-and-try obsolete patterns, but from new ones in the
design of which every point has had mature consideration.
;

;

DEVELOPMENT
signal

victory

fact that the

in

the

IN BRAZIL.— What

is

recognized as a

development of South America, is the
nf Brazil has just granted permission
Comp.iny, of Rio dc Janeiro, to sell elec-

Government

to Messrs. Guinle

&

the capitol city as well as other important cities in
the republic.
The contracts for light and power in Nictheroy

tricity

in

and other cities along the proposed transmission lines have
already been let. 'l"hc initial electric power sources will include
several hydro-electric stations just being completed on various

;

;

kw

Allis-Chalmors polyphase generator, with exciter, for carrying the motor and lighting load of the Cedar Rapids Quaker

Oats factory. The Norfolk and Western Railway will install
a T75 kw and a 150 kw Allis-Chalmers alternator, one belted
and the other engine type, with exciters for carrying the motor
and lighting load of the railway shops at Blucfields, W. Va.
has been organTHE DENVER ELECTRIC
ized at Mobile, Ala., with $5,000 capital, and will be glad to reMr.
ceive catalogues of all electrical appliances and supplies.

COMPANY

D. B. Gillespie

is

among

those interested.

..

.
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AS TO COPPER.— The

National Conduit and Cable Com"Copper Gossip" speaks of copper conditions
as follows
"The most important recent business was the sale
of some millions of pounds of copper by the Calumet & Hecla
Company at the tip-top prices of 26j4 for April and 26 for May
and June deliveries. It was something of a surprise to the trade
that the sellers of this particular brand should decide to put
two different prices on the copper disposed of in the business
alluded to, and the fact was regarded as a determination of the
parties of the first part to lead manufacturers to properly ap-

pany

in its latest
:

preciate the luxur3' of a fancy article. Since these transactions
the entire market has hardened, and other brands have advanced

from

}i io

cent per pound.
Conditions in the copper and
brass manufacturing industries are good, but the operations
of these interests could be carried on in a more satisfactory
manner, in sohie cases at least, if it were always possible to
obtain plentj' of raw material for the three months immediately
ahead.
Consumers are not particularly concerned about the
price of copper, but that which chiefly interferes with the conduct of their business along normal lines is the inability to get
copper in sufficient quantity for delivery within 60 to 90 days,
so that the entire machinery of their establishments may be
kept continuously going at full capacity.
To secure full supplies it is necessary io contract for them four or five months in
advance, and in our judgment this course becomes too great
a speculative proposition, with values at the present level, to
harmonize with the principles of a sound, conservative business
'/i

Vol.

XLIX, No.

14.

catalogues of everything electrical.
Mr. E. .\. Sweet is the
president and general manager and Mr. H. L. Edwards is
the secretary and treasurer.

Financial Intelligence.
THE WEEK
showed

dull but

WALL STREET.— The

IN

stock market was

abroad
and the close of the local Stock Exchange on Saturday discouraging any disposition toward activity. Extensive liquidation
a firmer undertone, the Easter holidays

has apparently ceased, but despite the somewhat better money
market conditions and the allegations that powerful interest.-,
have again come to the support of prices, covering of shorts
seemed mainly responsible for the moderate rallies which took
place.
More or less stress was laid upon the attitude of the
national administration toward railroads.
The various 2-cent

WESTINGHOUSE LAMP COMPANY.— A change of company name of more than usual interest to the trade took place
April I, 1907. On and after that date, the Sawyer-Man Elcctric
Company is to be known as the Westinghouse Lamp Company.

fare bills, as well as the public utilities measure under discussion at Albany, were also considered unfavorable, while,
although denials are put forth that a wholesale curtailment of
railroad improvement work is intended, it is urged that a movement of that kind may be sufficient to produce an adverse
impression on other lines of business. The threatened strike of
western railroad employees was another matter which received
consideration.
The market, on the other hand, had also some
favorable elements to cheer it.
The most prominent of these
was the announcement that Secretary Cortelyou would deposit
$14,000,000 of customs receipts in New York depository banks,
and would, furthermore, facilitate the redemption of the 4 per
cent bonds, these steps having a good effect upon the money
market. Bank clearings for the week ending March 28 aggregate $3,063,262,000, 20 per cent under the previous week, but
18.6 per cent above the corresponding week last year.
Outside
of New York, exchange amounts to $1,089,800,000, 8 per cent
below week before last, but 16 per cent over the corresponding
week last year. Electric and traction securities were stronger
and more active, and many substantial gains were recorded at
the close of the week. There was some weakness in spots, however, with declines, but these were comparatively few, and evidently had no connection with the sentiment of the market '11
The curb market
general, which was of a firmer character.
followed the lead of the main market, and there was a general
pressure to liquidate early in the week. After that there was a
gradual recovery which was continued oflf and on until the
Following are the closing quotations of
close of the week.

Thus

.^pril 2:

Whether copper costs the manufacturer 25 or 30 cents
a pound is a question of secondary consideration. The essential
thing for the consumer is the ability to secure metal in the
quantities wanted and at the time wanted. There exists a good
demand for copper at present, and when this is the case it can
be turned into a manufactured state, delivered and paid for in
Rut to assume obligations and enter orders
a reasonable time.
of an enormous aggregate, and then have to wait from four to
six months before a fulfillment of these can be accomplished.
this is an ordeal of too exacting a nature for legitimate manufacturers to assume without placing a heavy premium upon their
capacity for business acumen. The strain upon credit inseparately connected with the process is in danger of becoming too
intense for the preservation of a healthy tone in the situation."
policy.

the

name

of a pioneer

company

in

the lighting industry

becomes a matter of history. It has, of course, been generally
understood for some years past, that the Sawyer-Man P'lcctric
Company was a Westinghouse interest, and the change of name
is but a logical result of changed conditions.
But the legal and
industrial warfare waged around the Sawyer-Man patents
=
electrical history that can never be forgotten.
\

R. E. Moore Company
of Wilmington, Del., has just received a contract for the installation of a power and lighting plant in one of the Southern
States.
The installation consists of one 42S-kw alternating
current, 440 volts, .^-phasc generator; one 20-kw direct curr.'ul,
240 volt generator and one so-kw 220 volt direct curreiii
generator; one 150 3-phasc inductive motor; 5-30 hp, 3-phase
induction motors; 3-20 hp 3-phasc induction motors; one 10 hp
3-pliase induction motor; r)nc 75 hp 3-phasc induction molnr;
2-40 hp 3-phasc induction motors one 5 hp 3-phasc induction
;

lamps.

current 220 volt arc lamps .nnd 500 incan.lo-iccnl
company has recently moved to No. 507 Tatnal!

rlircct

The

.Mlis-Chalnicrs

Co

.Mlis-triialnicrs Co. pfd.
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& Tel.
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GENERATORS.

—

The
Western
built new shops at

Company has recently
Ilagcrstown, Md., to be used for the general repair of locomoThese new shops,
tives and equipment used on the rlivision.
which will employ approximately 100 men, have a fl'K>r space
The electrical (•<|nipmcnt, which will furnish
of 70 ft. X 300 fl.
power for the shop drive will also be used to light llic com
pany's terminal proiH-rtics and operate the tranKfer table at the
roundhouse. This equipment comprises a 150 kw and a 250-kw
Allis-Chalmcrs direct-current generator, with exciter units of
10 kw and 15 kw capacity respectively, and a small motor generator set.
Railroail

CATALOGUES WANTEn.—

The Dixie Electric and Machine Company, of Columbia, S. C, is in the market for electrical supplies for light, power, etc., and will be glad tn receive

M^lss.
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bonds.- Ever

siiicr

till-

inihlir

of
Telephone
lelegiaph
till'
.\inerifan
and
4
convertible
bunds in I'Vhniary, says the IValt
per rent
there has
been more or less doubt as
Street Journal,
to the actniil aiiinuiit of these bonds disposed of at that time.
Payinciils to tin- iinderwrilcrs liy the syiiilie;\le managers on
(ilTcring

:

April

:

:
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Of

the latter amount, the claims

Thursday, however, took vip one-tenth of the entire amount
of the bonds allotted to them, which means that the amount of
bonds disposed of at the sale was probably slightly in excess of
$10,000,000.
It is not believed that any action will be taken on
the protest filed at the annual meeting last week by one of the

left for distribution $172,367.08.

largest stockholders against the reduction of the option price
of these bonds to the syndicate, and the method of financing the
company's needs bj- the issue of $25,000,000 short term notes.

a deficiency on these claims of $783,866.92. After distributing
$77>i33-o8 among the bondholders, there is left of the assets of
the estate $95,234; and taking out the claims of preferred wage
earners and taxes due, there is left available for distributioft
among the general unsecured creditors and towards the payment of the deficiency on the bonds, the sum of $93,593-66. The
total amount of claims, counting in the bond deficiency, entitled
to participate in the division of this fund, is $1,214,624.41
and
the percentage of dividends out of the fund applicable for the
paj'ment of this amount is 7.71 per cent.

of the bondholders, who, under the terms of the order of sale,
are entitled to the same lien upon the proceeds as they had
upon the property', will take $77,133.08, which will be a dividend upon the $861,000 of the bonds of 8.958 per cent, leaving

DIVIDENDS.— Directors of the Forest City Railway Company (Cleveland) have declared the regular quarterly dividend
of lYz per cent, payable April I. Directors of the Bangor (Me.)
Railway & Electric Company have declared the regular quar1%

terly dividend of

per cent, payable April

;

Directors of the

i.

Westinghouse Air Brake Company have decided the regular
quarterly dividend of 2^4 per cent and the usual extra dividend
of 2J4 per cent, payable April 10.
Directors of the Westinghouse Machine Company have declared the regular quarterly

ECCENTRICITIES OF TAXATION.—Vice-president

dividend of 254 per cent, payable April 10. Directors of the
Cuyahoga Telephone Company have declared the regular quarterly dividend of I per cent on the common stock and ij4 per
Directors of the Chicago Pneumatic
Cent on the preferred.
Tool Company have declared the regular quarterly dividend of
Directors of the Central & South
I per cent, payable April 25.
American Telegraph Company have declared the regular quarDirectors of the
terly dividend oi V/i per cent, payable April g.
Mexican Telegraph Company have declared the regular quarterThe directors of
ly dividend of 2^ per cent, payable April 16.
Manning, Maxwell & Moore have declared the regular quarterly dividend of lYz per cent, payable April i. Directors of the
Nernst Lamp Company have declared a quarterly dividend of
Directors of the Manchester Traction. Light &
a?.-! per cent.
Power Company of Manchester. N. H.. have declared a regular
The diquarterly dividend oi 1Y2 per cent, payable April 15.
rectors of the Multiphone Operating Company have declared the
regular monthly dividend of i per cent, payable April i. Directors of the Cincinnati. Newport & Covington Light & Traction Company have declared the regular quarterly dividend of
Dii]4. per cent on the preferred stock, payable April 15.
rectors of the R. D. Nuttall Company have declared a dividend

The company
of 6 per cent, making 20 per cent for the year.
is a subsidiary of the Westinghouse Electric & Manufacturing

of $20,905,000, or 54.26 per cent over the final assessment of
last year.
At last year's tax rate this represents a tax of $2,Other forms of taxation for the year will amount to
512,744.

making a total of $3,632,356. This represents propamounting to $236,000,000 on the basis of last year's
tax rate. This is $97,000,000 more than the par value of the
company's outstanding stocks and bonds and $130,000,000 more
$1,119,612,

erty value

than the market value of Jan. i of its outstanding stocks and
bonds.
The assessment has been increased 54.26 per cent,
while that of the Interborough is increased only 33VJ per cent,
the Manhattan Elevated Railroad Company 23 per cent, and the
New York City Railway Company 335-2 per cent.

CANADIAN GENERAL ELECTRIC—The

Elec-

Storage Battery Company has issued its annual report for
the year ended Dec. 31, 1906. The income account compares as

Canadian Gen-

Company

has preferred stock of $300,000 and common stock of $4,700,000. Its plant, machinery, patents, etc., are
carried at $4,846,319. The profit and loss account for the year
ended December 31, 1906, is as follows:
eral Electric

1906.
Profit on operation
$1,073,675
Interest amount written off, etc.
290,713

Company.

ELECTRIC STORAGE BATTERY REPORT.— The

WilBrooklyn Rapid Transit Company, appeared before
the State Tax Commission recently to protest against its tax
assessments.
He stated that the company's assessments are
$50,000,000 at least too high and that the assessments on its
properties exceed by $130,000,000 the normal market value of
its securities.
The total assessment is $59,436,000, an increase
liams, of the

1904.

1903.

$608,207
263,859

$582,519
221,486

$512,211
142.885

1905.

Balance
Reserve fund

$782,962
320,000

$344,348

$361,033
75,000

$369,326
100,000

Balance
Dividends

$462,962
484,690

$344,348
335,499

$286,033
284,890

$269,326
269,277

$21,728
90.763

$8,849
81,913

$1,143
80,769

$49
80,722

$69,035

$90,762

$81,912

$80,771

tric

follows
Deficit

1904-

1903-

$1,331,799
401,092

$1,467,486
389.032

$1,344,536
378,877

$1,761,058
352.048

$930,707
128,665

$1,078,454
135.533

$965,659
117,249

$:, 409,010

Dividends

$1,059,372
812,450

$1,213,987
812,440

$1,082,908
812,435

$1,501,591
812,435

Surplus
Previous surplus

$246,922
$3,556,994

$401,547
$3,198,864

$270,473
$2,972,633

$689,156
$2,323,354

Bell

....$3,803,916
49.465

$3,600,411
43.4'6

$3,243,106
44.243

$3,012,510
39.87-

Gross earnings
Expenses including material

1905.

1906.

Gross
Expenses

Net
Other income
income

Total

92,581

Previous surplus
Profit

and

loss

—surplus

on operations include $220,000 received from premium
on new stock, and reserve fund includes $220,000 transferred to
reserve fund for premium on new stock.
Profits

BUFFALO BELL TELEPHONE.—The
Telephone Company of

BuflFalo has
1906.

Total

surplus

Adjustment

$3,198,863 $2,972,633
$3,556,995
P. & L. surplus
$3,754.45"
After allowing for 5 per cent on the outstanding preferred stock
the balance of surplus shows 5.7 per cent earned on the $17,785,800 common stock. The statement of current assets and liabilities is as

$1,239,212
783,671

Net earnings
Dividends

$571,623
435,600

$555. 119

$455,541
327,918

Balance
Charge to department

$136,023
136,023

$192,119

52,870

45.563

$184,424
._

._.

;

in

process,

.

.

.

1,220,137
342,111

finished

1,262,828

assets

Cuirent
Accounts payable, not yet due

$3,009,500
Liabilities.

16,813

166,08

Net surplus of current assets over

EQUIPMENT

liabilities

COMPANY.— The

r

$2,843,419

Vehicle

has made a composition to its creditors
of claims owed by it to each of said creditors. It
appears that the greater portion of the assets of the estate has
been realized upon, so that the total values of all assets in the
hands of the trustees can be computed at $182,72.^52. After deducting the expenses of the bankruptcy proceedings, there is

Equijiment

Company

192,119

of

stations

Dividends at the present rate of 6 per cent per
been paid uninterruptedly for over 25 years.

$127,623
127,623

36,611

annum have

CUMBERLAND TELEPHONE— The Cumberland Telephone & Telegraph Company reports $478,854 gross earnings
for February and $145,803 after all charges.
The gross for
two months is $965,571 and the surplus $288,576, or about $9,000
more than

$149,268

liabilities

VEHICLE

363,000

Surplus

Notes receivable
Inventory accounts, raw materials, stock
products, and unexpired insurance

Sundry

1904.

$1,400,264
845,145

No.

Cash on hand and in bank
Accounts receivable

current

1905.

$1,573,547
1,001,924

follows
Current Assets.

Total

annual report of the
been issued, as follows

last year.

CANADIAN BELL TELEPHONE COMPANY.—The
Telephone Company of Canada

will

Bell

issue $2,500,000 of stock,

increasing its capital from $10,000,000 to $12,500,000. The new
^tock will be issued at $100 a share, as compared with $125 at
the last issue.

in satisfaction

KEYSTONE TELEPHONE COMPANY,
shows $82,687 gross earnings

The eight month.^ gro.;s
crease of $55,375.

is

of

Philadelphia,

February, and $41,519 net.
$(147,085 and the net $298,080. an infor
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CANADIAN WESTINGHOUSE REPORT.— The Canadian
Westinghouse Company has issued its annual report for the year
ended Dec 31, 1906. The income account is subjoined:
1906.

$346,961
120,000

$220,545

IncInc.

$126,416
120,000

Balance
Dividends

$226,961
179,550

$220,545
149,100

IncInc.

$6,416
30.450

$47,4 It
232,041

$71,445
160.596

$279,452

$232,041

over

charges

P.

&

L. surplus

Dec.
Inc.

$24,034
71, 445

Inc.

$47,411

January surplus over charges

After charging off $120,000 for depreciation, adjustments, surshows 6.48 per cent earned on the $3,489,000
capital stock.
The president. Mr. George Westinghouse, says
that the plant and equipment of the company have only recently been completed at costs less than present values nevertheless, the directors have considered it a conservative measure
to create a reserve fund for future depreciation and also a reserve for possible reduction of values of materials and products
on hand at the close of the year, although the amount of
these items as shown on the statement correctly represents their
During the year
actual costs according to a careful inventory.
plus for dividends

;

shipments during the year increased approximately 40 per cent,

compared with the previous year and about 100 per cent compared with the year ended Dec. 31, 1904. Continued prosperity
and business activity still prevail throughout the Dominion and
the prospects for the coming year are favorable for a further
extension of the business of the company. Unfilled orders on
I,

1907, aggregated $1,637,658.

THE LOS ANGELES EDISON.—The

Edison

Electric

Company, of Los Angeles, has plans for the development of adIts Kern River plant
ditional power in Southern California.
is nearing completion, and when it is in operation with its 116miie transmission to Los Angeles, the company will have available, approximately, 55,000 horse-power. Even this large amount
will not be sufficient, because of the increased volume of busiAt a recent meeting of the stockholders of the company
ness.
it was decided to add $1,200,000 to the capital, making the entire
This increase is necessary because of
The Kern
the volume of work which is being undertaken.
River plant has been enlarged, the water power capacity of
the system increased 200 per cent, and the steam power 125
per cent Manager A. L. Selig states that the prospects for a
steady improvement in business are very bright. Tlie earning:
of the company last year increased about $460,000, while the
expenses increased $200,000. The electric lighting business has

capitalization

$11,200.

increased 27 per cent, the power business 45 per cent, and the
The company proposes to place on
fuel business 49 per cent
the market 12.000 shares of common stock at $75 a share. It 's
the intention of the board of directors to make the first payment
of dividends on the capital stock on Aug. 15, I907- This will
amount to about $1.25 per share. The preferred stock of the
company amounts tf) $4,000,000. In addition to the present plant

on the Kern River, the Edison Electric Company owns five
other water power sites on the same stream which can he
developed to give upward of 150,000 horse-power when occasion
demands.

STONE & WEBSTER REPORTS.— Stone &

Webster

port the earnings of the following companies for the
January, 1907, as follows:

CAM MtTON
I»nu»ry groi.

ILtCTKIC CO., UM.
»I9,734 »19.89">

Net ....:
January lurplui over charges

«. FAIO ILICTtlC CO.
»37.04i
January «ro.i
8.341
Net .'..
3.87»
over
cbargca
aurptut
January
OALVBlrOM »LICT»IC CO.
$JS.547
January grow
9.007
Ket
4.840
January iurplua over charge*
IIOUOIITOH

I»7.85J
16.248
/.

ij.435

HOUtTON gLtCTIfC
January groNet ...:
January aurplna over charge*
JACIcaoNVILLt
laniiary

groaa
aiirplua over chargea

'••>^'

$J7..146

7.593
3.844

$19,349
5.38J
ii'iS

Inc.
Inc.

'nc

$>«..l6o

I5.35«
iJ.543

of

»i6S

Dec.
Dec.
"cc.

1,486
1.34'

,

,

,

$9.«o6
748
'<>

Inc.
Inc.
Inc.

|6,i98
J.6J5
3.o>5

Inc.
Inc.
Inc.

»J.49»

Inc.
Inc.
Inc.

$7.oiJ
i.V'6

Inc.

$6,814

892
89>

CO.

$50,093
16.865
6,533

SLimiC

$43,076
13.939
».39a

4.141

CO.

$3I.7»7
1,185
6.810

$>4.9I3
10,376
7,051

Dec.
Dec.

$25,959

11.653
9,892

10,269
8,908

13.0S8
6.874

7,330
3,426

Inc.
Inc.
Inc.

$2,788

Inc.
Inc.
Inc.

$10,425
942

Inc.
Inc.
Inc.

$5,092
5.758
3,448

1,384

984

1,104

FRAUDULENT TELEPHONE MORTGAGE.—Advices
from Milwaukee. Wis., state that a $15,000 mortgage on all the
property of the Standard Telephone and Electric Company,
bankrupt, has been declared by Referee Maxwell to be fraudulent and void as concerns the general creditors of that company. The petition of the owner of the mortgage that the sale
of the assets of the company be made subject to the mortgage
has been denied and the property will be sold by the trustee in
bankruptcy free and clear of incumbrances. Shortly following
the filing of a petition in bankruptcy against the local company, and the election of a trustee, a petition for permission to
sell the assets of the concern was made to the court by that
This was followed by another petition filed by K.
official.
Knapp. of Chicago, holder of the mortgage, in which the court
was asked to hold the mortgage as being a first lien on the
property and that the proposed sale be made subject to the
satisfaction of the mortgage. Testimony of numerous witnesses
relative to the legality of the mortgage was taken before thi
referee, as a result of which the decision was handed down deIt is said that an
claring the mortgage fraudulent and void.
appeal will be taken from the decision of Judge Quarles. T. H.
llill is president of the bankrupt company, E. A. Wadhams is
vice-president, and H. M. Eldred is secretary.

WESTERN UNION REPORT.—The

91
241

Western Union Tele-

graph Company has issued its preliminary estimated statement
for the quarter ending March 31, 1907, as compared with actual
figures for the same period of 1906 and 1905, as follows:
1906.

1905.

$1,469,159
331.300

$1,546,087
300,800

$1,215,313
1,217,024

$1,137,859
1,217,023

$1,245,287

$1,711
17,026,616

$79,164
16,738,356

15,793,^58

$17,024,905

$16,659,192

$15,821,524

1907.

Net revenue

Hond

$1,600,000
384.687

interest

Balance
Dividends
Deficit

surplus

Previous

surplus

Total

_

1,217,021

'$28,266

•Surplus.

The actual figures for the quarter ending Dec. 31, 1906, are a.s
follows: Net revenue, $1,616,971; interest on bonded debt,
$332,687; dividends, $1,217,024; previous surplus, Oct. i, 1906,
$16,959,535; total surplus, Dec. 31, 1906, $17,026,616.

TELEPHONY AT COLUMBUS, O.—A

special

meeting of

the stockholders of the Columbus Citizens' Telephone Company
will be held at the offices at 2 o'clock p. m. on April 24 for the
purpose of voting on the proposition to increase the number of
directors from 9 to 11, and amend the by-laws in such a manner as to allow this change; also to decide upon the proposed inThe adcrease of capital stock from $i,2.w.ooo to $1,750,000.
ditional capital stock will be in 6 per cent preferred, the same as
This stock is now
the $500,000 preferred now outstanding.
worth about $112. Should the stockholders be offered the new

stuck in propiirlinii to their present holdings, each will have a
right to subscribe for about 20 per cent of what he now holds.
.Additional money is necessary to bring the plant up to the

capacity needed. The increase in the number of subscribers in
the past sixteen months has been 45.72 per cent, or from 6900
Id 10,068 up to March i.
The gross income has increased 42
|KT cent. Only half of the additional stock will he issued now
.ind the remainder will be held for future needs.

DEMAND FOR ALUMINUM.— It

is said that production
country has reached 25,0110.000 lbs. a
he foreign manuf.icturers are, like the (f^mcstic proyear.
ducers, pressed by demand in far n'e.ilcr prdpiirlmn than it i's
The British Aluniinmn Company has depossible to supply.
cided In increase its capital slnck from £700,000 to £1,300,000
for the purpose of providing funds to pay for conlcmpl.ilrd increased capacity in Switzerland, Norway and Loch Lcven.

of

COUKTV IL«CT«IC Ca

January gro.t
Net ....
January furplii^ over rhargea

Net
January

7.377

5.891
i,«4i

re-

month

14.

K

the capital stock of the company was increased from two and
one-half millions to five million dollars, and one million dollars
of this increase was sold at par to the shareholders. The gross

Jan.

$28,747

MINNEAPOLIS GENERAL ELECTRIC CO.
January gross
$84,266 $73,841
Net
41,799
40,857
31,807
January surplus over charges
32,911
WHATCOM COUNTY RAILWAY & LIGHT CO.
January gross
$28,063 $23,971
"Net

Surplus
Previous surplus

XLIX, No.

LOWELL ELECTRIC LIGHT CORPORATION.
January gross
Net
January surplus

1905.

Depreciation and adj

Net earnings

Vol.

aluminum

in

this

I

TOLEDO EARNINGS.— The Toledo (O.) Railways*: Light
r<mi[Mny rrjiorts for J.inu;iry, gross earnings of $170,684, as
compared with $1.59,053 in 1906. The surplus for the month was
$27,459, as comtvvred with $33,615 after charges.

April

6.
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TROUBLES AT

A

XENIA, OHIO.— receivership for the
People's Gas & Electric Light Company, of Xenia, Ohio, an
Ohio corporation, capitalized at $175,000, and controlled by the
Western Gas & Investment Company, a South Dakota concern,
with offices in Chicago, has been asked in the United States Circuit court at Cincinnati, O., by Evelyn Bird, of Chicago, a holder
of bonds of the Xenia company. It is charged that the company
has been mismanaged, money being diverted from its proper
channels to pay high salaries of the holding company in Chicago,
and that through failure to pay taxes and to keep the property
m proper condition, there is danger of the plant being sold for
ta.xes. and of the loss of franchise rights.
temporary injunction was issued against the Xenia Sheriff, the Western
Gas & Investment Company and others, forbidding any dispotion of the plant or its earnings pending the receivership suit.
One of the charges in the suit is that the Western Gas & Investment Company has secured control of gas or electric companies at a large number of places, overbonded them, taken the

A

and wherever possible, evaded paying debts. Among
the companies brought under the control of the Western Gas
& Investment Company are the Madison Lighting Company, of
Madison, Ind. the Seymour Gas & Electric Light Company, of
Seymour, Ind. the Rochester Gas Company, of Rochest^;r,
Minn. the Baraboo Lighting Company, of Baraboo, Wis. the
Citizens' Gas Company, of Nebraska City, Neb., and others.
It
receipts,

;

;

;

;

alleged that the holding company retained all stock in the;e
companies except a few shares needed for purposes of naming
directors in the various States, and that in each of these cases
the holding company issued bonds far in excess of the actual
value of such companies. The Western Gas & Investment Company, it is further alleged, "adopted a system whereby the cash
receipts of each of the operating companies were forwarded
daily to it at its offices in the city of Chicago, State of Illinois,
and permitted only such bills to be paid and debts of the operating companies to be satisfied as circumstances rendered absolutely necessary
that in consequence of said fraudulent and
unlawful methods, the said operating companies have been permitted to become out of repair, insolvent and to default their
taxes, by reason of which the property of said companies has in
some instances been sold for taxes and in other instances is in
process of sale."
IS

;

SIMPLEX TELEPHONE EQUIPMENT.— The

officers

and

of the Simplex Telephone Equipment Company, of
Rochester, N. Y.. have been enjoined by Mr. J. A. Nolan, a
stockholder and its manager, from disposing of its assets and
dismissing him.
The Simplex Company was incorporated on
directors

Its officers are Louis E. Kirstein, president;
18, 1906.
.Mfred Michaels, vice-president; John A. Nolan, secretary; Rudolph Stein, treasurer. These officers, with John A. Roberston.
Samuel Weill and Garrison Babcock, constitute the board of
directors.
The company has a capital stock of $300,000. Its
factory is at 430 Main Street EUist.
Nolan alleges that he was
employed as manager and was receiving $150 a month. On
March 2 the directors voted to suspend business temporarily
and appointed a committee to investigate its condition.
A
report was made as to the assets, but not as to the liabilities. A
committee was then appointed to liquidate the company, ovar
the votes of Nolan and Babcock.
Nolan claims that all employees with the exception of the superintendent were discharged. The company had a demand note with the Merchants
Bank for $2,100 and a motion was carried by the directors
that the company should confess to judgment.
Babcock, who is
the patentee of some of the devices manufactured, asked h
.30 days' option for purchase of the company at $10,000 and the
assuming of all liabilities.
Now
This offer was refused.
Nolan claims that the directors are attempting to sell the company's assets with the intention of allowing certain directors
to acquire them and form a new corporation, depriving him
of his share in the company and his position as manager. He is
a stockholder to the amount of $19,000. He claims the company

July

is

in

good condition.

BELL TELEPHONE FINANCING.—At
of the

would include the retirements of $20,000,000 notes due May I,
According to the last report dated January, 1907, the
1907.
company has sold $25,000,000 three-year 5 per cent notes at a
reasonable price to pay off their floating debt
The directors
sold this $25,000,000 notes to the same bankers, viz., J. P. Morgan & Co., at a reduced price and reduced the option price of the
remaining $50,000,000 convertible bonds to a figure far below
that at which they were offered to the public. This action Mr.
Fay deems unfavorable to the best interests of the company. He
stated that it showed poor financial judgment.
President Fish
then stated that the directors had acted to conserve the interests of the stockholders to the best of their ability.
resolution was overwhelmingly voted down.

BRILL CAR CONSOLIDATION.— The

J. S. Fay, Jr., the fifth largest stockholder,
protested against the financing by the management as show-n in
the last two annual reports.
Mr. Sturgis stated that ever since
1881 Mr. Fay has been a stockholder of the company, he has
never sold any of the stock and had always backed tlic action%
of the management until the issue of the convertible bonds.
In
the report of March 27, 1906, it was said that the directors had

G.

J.

The
Brill

Sturgis

Com-

pany of Philadelphia, one of the largest of the street car manufacturing concerns in the world, has completed the financing of
its purchase of the Wasson Manufacturing Company, of Springfield, Mass.. which, as announced some days ago, is to be taken
over by the Brill Company on .April 1. By the sale through Edward B. Smith & Company, of Philadelphia, of $1,270,000 of
preferred stock at par the Brill Company has been provided with
funds to take over the Wasson Company and also with additional working capital. The newly issued stock of the J. G. Brill
Company, according to present plans, is to be listed on the
Philadelphia Stock Exchange. The earnings of the company, it
is officially stated, are sufficient to meet the dividend on the
preferred stock and leave a surplus equivalent to about 10
per cent on the common stock. The Brill Company is manufac
turing at present about 3500 cars a year, and employs about
4000 men.

NEW YORK
for

FR.\NCHISES.— Franchise
New York are reported by the

1907 for

Tax Commissioners, which

tax assessments

consists of Egbert

State Board of
E. Woodbury.
York City cor-

Frank E. Perley, and Benjamin E. Hall. New
porations are increased from $361,479,300 to $466,855,000, an increase of $105,375,700.
Some of the assessments upon widely
known New York City corporations are as follows Brooklyn
Rapid Transit Sj'Stem. $54,645,000, an increase of $16,166,000
over 1906; Manhattan Elevated System. $74,900,000. an increase
of $12,200,000; Metropolitan Street Railroad System. $103,500.000, an increase of $24,130,000; Consolidated Gas System, $100.
500,000, an increase of $17,579000; Brooklyn Union Gas System.
$19,120,000. an increase of $2,170,000; New York Telephone
Company, $27,400,000, an increase of $10,312,000.
:

NIAGARA POWER BONDS.—The New

York

State

Com-

mission of Gas and Electricity will give a hearing April 16 to
the Niagara Falls Power Company on an application for consent
to an issue of $1,500,000 bonds, as of Dec. 31 last, to be issued
against debentures of the Canadian Niagara Falls Power Company, the proceeds being intended for the completion and exten-

Consent is also
sion of the works of the Canadian company.
asked by the Niagara Falls Company for the issuance of the same
The Niagara Falls
series from time to time up to $5,000,000.
Company also filed a petition for consent, as of June 30 last, to
the purchase of certain shares of the capital stock of the Tonawanda Power Company and to its acquisition of the remainder
of outstanding shares of that company.

NEW JERSEY TELEPHONE.— The

stock of the New
Jersey Telephone Company has been put on a 7
per cent basis by the declaration of a quarterly dividend last
week of 1)4 per cent. While the company has been paying 7
per cent heretofore, the dividends have taken the form of a i;$
per cent quarterly and an extra dividend of I per cent at the
close of the year. The dividend just declared is payable April i;.

York &

New

GENERAL ELECTRIC BUSINESS

was never better, and
The orders received by the company for the first
ha\e shown an
the new fiscal year beginning Feb.

never so good.

i
weeks of
increase over the corresponding period of 1906 of between 30
and 35 per cent. Orders received during this period were at the
rate of $78,000,000 for the year. The gross business for the year
just ended was a little more than $58,000,000.
The city of Covington, on April 15 will

six

the annual meeting

American Telephone & Telegraph Company, Aftornev

Sturgis, representing

sold $100,000,000 convertible bonds of the $150,000,000 authorized
on terms favorable to the company; and that this amount would
be sufficient to supply funds to the company until 1908, and

SALE OF BONDS.—

$20,000 five per cent thirty year bonds, of which $15,000
paying off the debt incurred in rebuilding the electric
The original lighting bonds were for $15,000 paylight plant.
able in 1921. Mr. George T. Smith is city clerk and treasurer.
sell
is

for
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GENERAL NEWS.
the bond issue fails the Council will probably levy a special tax and build
a lighting plant.

Construction f^eWs.
ARGENTA, ARK.—The
izing the purchase of the

City Council has passed the ordinance author-

new

electric

light

and power iHant and system

& Power Company by

of the Argenta Light

the

city

for

the

sum

of

$50,000.

—

BENTOX,

ARK. The City Council has refused to renew the street
lighting contract with the Benton Light, Power & Ice Company, of Benand as

ton,

a

consequence the

city streets are in darkness.

McLEAN. ID,\HO. — Thomas

Campbell, manager of the Pembina Portplanning to build a railway from the inland
village of McLean to a Great Northern line.
It is estimated that the
new line will cost about $200,000.
land

Cement Company,

LOCKPORT,

ILL.

—

is

It is

reported that bids will soon be asked for by
the installation of electrical appa-

the Drainage Board of Chicago, for
ratus in the Lockport power house.

ENGLAND, ARK.—The

RUTLAND, ILL.— The capital stock of the Central Illinois Independent
Telephone Company has been increased from $30,000 to $75,000.

LITTLE ROCK, ARK. —At

COVINGTON, IND.—A mortgage for $1,250,000 has been filed by
William G. Ruhl, president of the Covington & Southwestern Electric
Railway Company in favor of the Trust Company of America, of New
York, N. Y., and the Union Trust Company, of Indianapolis.

City Council has leased to Thos. B. Marten,
Jr., of Little Rock, its water works and electric light plant for a term of
six years. Joseph T. Lewis is city recorder.

a mass meeting of the business interests of
Little Rock held recently to discuss plans for raising funds to help
finance the Little Rock and Hot Springs Electric Railway, $31,300 was
raised. The Allis-Chalmers Company and the Electrical Installation Company, of Chicago, III., propose to provide $1,200,000 of the amount necessary to build and put the road into operation. Little Rock, Hot Springs
and intervening territory is asked to contribute $400,000 by purchasing
$S00,(M0 worth of 6 per cent preferred stock.

LITTLE ROCK, .^RK.—The

Rock Railway & Electric Company
General Electric Company a 1500-kw turbine. The
Little

has purchased trom the
company is rebuilding and repairing six miles of track and rebuilding its
car house, in which an elevator and new machinery are being installed.

OZARK.

.\RK.

— The

chise to the Altus Gin

City Council has granted an

electric

light

fran-

& Manufacturing Company.

—

FOLSOM, CAL. Wm. Muir, of Sacramento, has commenced work on
the construction of a dam below Colfax Bridge, on the north fork of the
American River. Mr. Muir and his associates are going to put in a la^ge
electric plant this summer at the junction of the north and the middle
forks of the American River.

GREENFIELD, IND.—The

Company's

Telephone

Hanna-Jackson

A

plant in this city has been sold by the receiver to Charles H. Hanna.
new company will be organized to rebuild and re-equip the plant and
greatly improve the service.

INDIANAPOLIS, IND.— Ohio and Indiana capitalists are said to have
organized a company with $6,000,000 to build an electric railway from
loledo to St. Louis. C. D. Whitney is president; George Metzger. viceJ. P. McAfee, treasurer; S. L. McAfee, secretary, and Riggs
Mr. Whitney states that the road has been
Sherman, engineers.
financed and much of the preliminary work incident to the beginning of
construction has been completed. He also states that the new company
has taken over the electric power plant at Lima, Ohio, to furnish power

president;
^r

for the first section.

LAPORTE, IND.—The Murdock syndicate, which recently acquired
extensive electric properties in northern Indiana, has announced that it
will soon begin the construction of a line from this city to Logansport, a

KELSEYVILLE, CAL.—An ordinance has been passed by the Board
of Supervisors granting to Lake County Electric Power Company the
Iranchise and privilege of erecting poles and wires for the purpose of
transmitting and distributing electricity for light, heat and power pur-

distance of 60 miles.

poses on ceruin streets in Lake County, Cal.

application to the County Commissioners of Wayne County for a
franchise for an electric railway between Richmond and Hamilton, Ohio.

LOS A.XGELES, CAL. — Bids

will be received by the Board of Public
until May 20 (extension of date from May 6), for furnishing and
erecting near Tehachapi, Kem County, for the city of Los Angeles the
necessary boilers, engines, electric generators and motors for delivering

laso-hp electric current to the Los Angeles Cement Works, all 'equipto be erected by bidders with exception of electric motors. Horace
B. Ferris is secretary.

ment

Waller has filed notices of appropriation of
10,000 miners' inches of water in .Mill Creek, between Jones Valley
and
Onion Creek; also for a site for a dam 50 feet high and a mill site. It is
nnderstood that the Pacific Power Company is interested in the project.

SAN BERNARDINO. CAL.-The

San Bernardino \alley Traction
has issued $1,000,000 in bonds (or the purpose o( making exten-

sions.

WILLOWS, CAL.-The Northern California Power Company has
eloicd a contract with the Central Canal Company to furnish
power for
pumping water

into the canal.
The company will immediately install a
fco-hp substation at the mouth of the canal and the pumping plant
will
be equipped with two MS-hp motors.
Next year the plant will be increased and the company will use 1800 horsepower The pumps
at the
headgste are now being installed and will be in readiness by May
i.

MIDDLETOWN. CONN.-The

Consolidated Railway

Company

is

con-

lempl.iting the immediate construction of a sub-stalion in the
north end of
Middlctown to reduce the high voltage received from the power station
•t Ilerlin, to use on the branch road when that system is
electrified, which

be done in the near future.
After the present contract expjres with
the Middletuwn Elrctrlc Light Company, electricity from the sulnstalion
will be utilized for operating the electric railway system
in the city.
will

lng«.

BRITAIN, CONN.-The Trsut &

An

a

tline Manufacturing Company
plant in connection with its new factory build-

new power

addition will

lie

made

'I'he

horse-power.

JACKSf)NVILI.E, IT.A.— A
the

building and new engines
capacity ol the present plant is

to the present

ol 350 horse-power will be installed.
175

pur|K)te

o(

v<rlrnK

on

the

special election

ordinance

will

recently

Company

he held April 16 (or
passed by the City
certain privileges and

(rsncblses.

GA.—

PELIIAM,
The citiiens, at an election held recently, voted
Issue txinds (or water works, electric lights, sewers and an Ice plant.

HOME,
election to

bonds

GA— Tlic

to

City Council has psssed s resolution ordering an
held April 16, to vote on the pr'iposilinn fif i<t«ulnK $175,000
(or the |Miri»i>p of rtrrtjng an electric lighting plant.
In case
l>e

&

Indiana

&

Electric

Company

is

con-

Company

has

its plant.

Ohio

Traction

lA. — The concrete dam and power house just completed
Upper Iowa Power Company, seven miles east of here, sank into
the river March 24, causing a loss of $50,000.
NEW HAMPTON, lA.— Contracts for water works and an electric
light plant have been awarded as follows: To Westinghouse Company for

DECORAH,

by

tJhe

apparatus, $3,000; Filer & Stowell Company. Milwaukee, Wis.,
J. G. Robertson, St. Paul. Minn., boilers, feed pump. etc..
$4,850, and Moss & Jackson, Des Moines, steel tower and tank, $4,654.

engine. $2,500;

PERRY, lA.— The Perry Electric Light, Power & Heat Company is
planning to establish a day service, and has ordered additional machinery
to provide for the extra service.

ROCK VALLEY,
on March

lA.— J.

C.

Wiggerman, town

clerk, writes that the

voted to grant R. A. Talbott a franchise for an

25

electric light plant.

BOWLING GREEN, KY.—The
contemplating the purchase o( a

Howling Green Railway Company
150-kw

rotary

converter

in

the

is

near

future.

COSINGTON, KY.— The citizens are contemplating enlarging the
municipal electric lighting plant in the spring.
New engines and boilers
will be installed.
John Craig is manager.
LOUISVILLE, KY.— The Home
extensive additions to

its

system

Telephone Company

"»

contemplating

in this city.

KY.— Representotives o( Chicago capitalists have
proposition to the ParisMt. Sterling Interurban Company to
Efforts arc being made to
finance the line and build the electric road.
comply with the demands o( the capitalists, and it now looks as i( the
MT.

.STICRLING,

submitted

a

road might be built, which will cost, with the equipment. $500,000.

FRANKLIN, LA.— John

C. Lewis, Mayor, writes that plans ond specibeing prepored by Warren B. Reed, o( New Orleans, (or
improvements to the electric light plant which will cost about $20,000.
fications

arc

ItnSTON, MASS.— The

to incorporate the People's Eleilric Lighthas been turned down by the legislative comlighting.
This bill proposed to permit the establishment
.o( another electric lighting company in Boston to compete with the present Edison Company.
The same committee also reported adversely on
the petition o( Senator Linehan, of Roston, to submit to the voters the
question u( cltim establishing municipal lighting plants upon the petition
11(30 per cent u( the voters.

Company, o(
mittee on public
ing

Council gianling the Jacksonville Electric

in

RICHMOND, IND.— The

citizens

NEW

United Gas

electrical

RED BLUFF, CAL.—Allen

will InsUll

IND.— The

.\LB.\NY,

made

Works

Company

NEW

templating changing the street lighting system of

bill

Itoston,

GREAT BARRINCrnN, MASS.-The
Light

which

Company
wilt

In

Barrington Electric
C.rent
has recently tnirchased new equipment at a cost o( $1,000,

infllii!Ii-(l

t,,

;i..iii^l

III

Urriiinir the

vtiltnirr

up to

2400.

April
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GRAND RAPIDS, MICH.— The M. B. Wheeler Electric Company has
equipment for the
been awarded the contract for the wiring and electrical
new Baxter laundry building. The laundry company will generate all
The smaller machines
electricity for both power and lighting purposes.
machines
will be direct driven by small motors, while other

Board of Gas and Electric Light Commissioners has sustained the appeal of the Haverhill Electric Company from
the decision of the Board of Aldermen of that city in granting to C. H.

HAVERHILL, MASS.— The

rights to iay and maintain wires, cables or conductors for transmitting electricity across Main Street in Bradford and across Washington Street at the points where these streets are crossed by the Boston &
Maine Railroad.

Hayes

ir the plant
will

Board of Aldermen has granted the Pacific
Mills permission to cross Broadway with conduits and wires from its
proposed power house west of Broadway to the mills. The company
proposes to generate electricity to light and operate all of its mills.

nounced

an electric plant in

its

r-rports that

MIDDLEBORO,

it

& Maynard

Lowell, Acton

Railway

Street

will build ii miles of track this season.

iL^SS.- The new
and

electric lighting plant has arrived

engine for the municipal
be installed at once.

125-hp
will

MASS.— At a recent town meeting the citizens voted to
committee consisting of the Selectmen, together with three
citizens to be appointed, to contract with the Edison Electric Illuminating
Company for a term of not exceeding one year for lighting the streets
An appropriation of
of the town on a basis of 2200 hours per year.
$4,000 was made for electric lighting, which provides for 15 arc lamps of
:200 candle-power, and 178 incandescent lamps of 25 candle-power.
N-\TICK,

appoint

a

BEDFORD, MASS.—The

NE\\'

Union

Railway Company ex-

Street

pects, during the next three weeks, to contract for considerable material.
The company contemplates the purchase of an 8oo-kw generator and

The company

engine and additional rolling stock.
three miles of

new

also expects to build

track.

NORTH ABIXGTON,

M.'\SS.— Arrangements are being made to

in-

crease the capacity of the plant of the Electric Light & Power Company
The company has recently extended its
of Abington and Rockland.
services to
is

West Hanover, South Hanover, Hanover's Four Corners, and

contemplating

also

extending

NORTH.-\MPTON, MASS.

service

its

demands

order to meet the increasing
install additional machinery.

—The

for

North

to

electricity

Northampton

Hanover.

lighting

electric

In

company

the

will

plant,

which was recently absorbed by the Massachusetts Lighting Companies, is
to be doubled in capacity, machinery to cost $100,000 having been ordered.
A new turbo-generator set of 300-kw capacity, made by the Allis-Chalmers Company, of Milwaukee, Wis., will replace the 500-hp engine now
in use.
The system is to be changed from 120 to 60 cycle. The new
machinery will also replace three dynamos having a total capacity of 480
kilowatts.

ORANGE, MASS. —At

a

town

meeting

held

recently

the

citizens

voted to authorize the Selectmen to grant a franchise to the Greenfield,
Bemardston & Northfield Railway Company.

ORANGE, MASS.—The new

Orange Electric Light
Company at Wendell Depot has been placed in operation. The new plant
can be run by either steam or water power. The steam plant has a capaThe company will establish a day power service
city of 350 horse-power.
about April

power plant

for

is

installing

are now being considered by the electric
increasing the capacity of the municipal electric

LAURIUM, MICH.—Plans
an

of

MAYNARD, MASS.—The

Tamarack Mining Company

mines.

lighting plant.

Electric

$250,000.

Company

its

L.ANSING, MICH.— Plans
and water board

Light Corporation has anintention of building a new plant in Belvidere at a cost of

Lowell

be grouped and be driven by larger motors.

HOUGHTON, MICH.—The

LAWREXCE, MASS.—The

LOWELL, MASS.—The

729

of the

10.

PE.-\BODY, SLASS.— At a town meeting held March

25, the citizens
voted to refer the electric light plant matter back to the committee until
next fall.

QUINCY, MASS.— The Quincy Electric Light & Power Company has
recently installed a 50-hp motor at the granite works of John L. Quincy,
South Quincy.

SPRINGFIELD, MASS.— W. L. Mulligan, manager United Electric
Light Company, writes that Casper Ranger, of Holyoke, has secured the
contract for the improvements contemplated; probable cost of work,

are being considered for the construction

electric lighting plant in this place.

MARQUETTF, MICH.—The annual report of the commission under
shows that
whose auspices the municipal electric light plant is conducted
amounting to $74,335
during the year ending March 13 last a business
was $50,087.
was done. The total income from the sale of electricity
with $3,210 more
There was expended on new construction nearly $10,000,
After allowing liberally for depreciation there is
revenue of $29,136 to the credit of the plant. The commisas against $14,562 a
sion has on hand now cash to the amount of $30,310,
proposed new plant,
year ago, or about one-half the estimated cost of the
the city to do a considerably
tc be built this year and which will enable
operated by water power.
larger light and power business. The plant is
places 5 cents
The rate charged householders is 7 cents, and business

en

interest

shown

account.

a net

per kilowatt-hour.

PORTL.\ND, MICH.— The Commonwealth Power Company,

of Jacka few miles down Grand River
horse-power. The electricity is
frotn Portland, and it is producing 7500
and Kalamazoo.
transmitted to Jackson and from there to Battle Creek

son, Mich., has completed

dam

its 26-foot

will be received until April 9 by F. E.
225-hp gas
secretary water and light committee, for installing a
producer electric lighting plant.

FAIRMONT, .MINN.— Bids

^^•ade,

MENOMINEE, MINN.— The water rights on the Escanaba River,
corporation
owned by the I. Stephenson Company, have been sold to a
for $200,000.
composed of Menominee and Appleton paper mill capitalists
will be in charge
The new company will construct a 6000-hp plant, which
Marinette Traction Company.
of C. L. Hule, of the Menominee &
MASCOUTAH,
has increased

Prairie Telephone
stock from $10,000 to $20,000.

ilO.— The Looking-glass

its capital

H. Ballou has been granted a franchise

PRINCETON, MO.— Clinton
CO

Company

operate an electric railway in this

city.

has filed an amendST. LOUIS, MO.— The Samson Light Company
capital stock from
ment to its articles of incorporation increasing its
$10,000 to $30,000.

VERSAILLES, MO.— The new owners of the Versailles & Sedalia
line to Sedalia and
Railway have completed arrangements to extend the
50uth to Springfield.

many
TONOPAH NEV.— In order to facilitate the carrying out of the
Milling Company
improvements' which the Nevada Power, Mining &
has been organized
contemplates, the Nevada-California Power Company
and assets of the former
to take over all the property, property rights
one in ownership,
company. The new company is identical with the old
The new
It has a capitalization of $5,000,000.
control and management.
bonds. Extencompany bv its charter is authorized to issue $3,000,000 in
upon, the estimated cost of
sions and improvements have been decided
which have already
which has been placed at $1,500,000, and contracts for
been let.
CONTOCOOK, N. H.—The Contocook Electric Light Company has
Hopkinton.
purchased the entire plant and paper mill business at West

reported that the Mill River Electric
Lighting Company will soon be absorbed by the Massachusetts Lighting
Companies. If the consolidation takes place the buildings at Williamsburg will be vacated and electricity will be furnished by the Northampton

HINSD.M-E, N. H.— Crt>vernor Floyd has signed the bill authorizing
dam from Coopers
the Connecticut River Power Company to construct a
Vernon. About 12,000 horsePoint, Hinsdale, to the Vermont Shore in
$1,000,000.
power will be developed and the cost of the work will be about
Chace. of
Henry I. Harriman, of Hyde Park, Mass., and Malcolm G.

plant.

Providence, R.

$100,000.

WILLIAMSBURG, MASS.— It

WORCESTER, M.\SS.—The
has been

incorporated,

with

a

is

Milford Electric Light
stock

capital

of

& Power Company

$40,000.

Oarke

A.

is

ANN ARBOR, MICH.— Work

constructing a

of

new

$15,000

power

house on the site of the old Lowell paper mill located on the Huron
River has commenced. The power plant will have three water wheels,
the fall of water being 16!^ feet. The contract for the plant calls for its
completion December i. The work is being done by the Edison Comof

are interested.

N.

H.— A

bill

has been passed in the State LegislaPower Company to con-

ture granting a charter to the Spalding-Jones

dam 17 ft. high at Moore's Falls, on the Merrimac River, eight
power
below Manchester. The company proposes establishing a
.\bout
fibre factory,
station and utilizing a part of this power for a
ui,ooo horse-power will be developed.
OSSIPEE. N. H.— The Carroll County delegation at its meeting held

struct a

president.

pany,

I.,

MANCHESTER,

Detroit.

BENTON HARBOR, MICH.—At
sition to issue

bonds

an election held recently the propoan electric light plant and

for the construction of

water works was defeated.

CALUMET. MICH.— The

citizens

of

I>aurium and Calumet are con-

ESCANABA, MICH.—T.
placed at $t6.noo.

23

for

new

J.

Burke,

improvements
liidn

will

be

cily

to

clerk,

the

received.

writes

electric

tliat

light

Concord, March 20, voted to install an electric light plant at the
county farm buildings in Ossipee, the cost not to exceed $1,500.
EAST ORANGE, N. J.— Bids will be received by Edgar Williams,
also with
-itv clerk, until April 8. for lighting the streets by electricity;
and five years,
ga.s, both Welshach and open flame lights, for one. three

at

fiom June

i,

1907.

Bill, which provides that the rate to be
cents a
charged for electricity in the cily of Albany shall not exceed 10
The local company
kw-hour, was passed by the Senate March 18.
rate than provided for in the
is now selling electricity at a much lower

.\LB.\NV, N. Y.— The Mead

•idering the establishment of a municipal electric light plant.

opened on March
been rejected and

miles

all

bids

plant have

The probable

cost

is

bill.

ELECTRICAL WORLD.

730

—

N. Y. The Municipal Gas Company has reduced the price
energy from 15 to iz cents per kw-hour, the price being

ALBANY,
electric

of

March

retroactive to

BABYLON,

Y.— The Town Board

has granted to the Huntington
a perpetual franchise for the extension and operation
of its proposed electric railway over certain streets in the town, where it
will connect with the line of the Babylon Street Railroad, which is now
owned by the Long Island Railroad Company.
Kailroad

N.

Company

BALLSTON SPA, N. Y.—The Town Board

of 25 years.

V.— The

N.

Cataract

Power

&

Conduit Company has

ap-

plied to the City Council for a franchise to lay a power conduit under
the city ship canal for the purpose of supplying Picklands, Mather &

with electricity for operating its plant. The company is planning to supplant its present steam apparatus with electrical machinery
The Cataract Power & Conduit Company
for the handling of iron ore.
will furnish Picklands, Mather & Company with 600 horse-power 24 hours

Company

daily for nine

COHOES,

months

in the year.

River Electric Power Company has
Council that it would refuse to accept the franchise
to furnish electricity in Cohoes under the prescribed conditions, specifying that the imposed conditions would entail too great expense, asserting
that It was unnecessary to lay ducts under all paved streets, as called
for in the franchise granted the company.

N.

Y.— The Hudson

MECHAN1CS\ILLE, X. Y.—The Hudson Valley Construction Company, of Troy, has secured the contract for constructing a steam turbine
power plant at MechanicsvJlle, N. Y., for generating electricity for
operating the Hudson Valley Railway Company and the United Traction
Company, of Albany and Troy. Spurs from the main line of the Delaware & Hudson Railroad will run to the property from both north and
south, and, according to the plans prepared by J. G. W hite & Company,
of New York City, the engineers, the power station will be erected
about 1000 feet north of the dam of the Hudson River Electric Power
The Delaware & Hudson Company
Company.
and $600,000 in the construction of the plant.

spend

will

between

$300,000

NEW YORK.

N.

V.— Scaled

Board

bids will be received by the

of

New York

City until Anril 10 for furnishing all the labor
and furnishing and erecting all the materials necessary or required to
complete an underground conduit system and to install a wiring system for electric lighting, fire alarm, watchman's time dctcxtor and telephones, together will all work incidental thereto in certain buildings and

Health of

14.

appointment

for the

of

electric

lighting plant

in

this

entailing a loss of $25,000.

fire,

—

OBERLIN, OHIO. The Central Pennsylvania Traction Company contemplates making a number of changes and improvements to its line
between this place and Steelton during the coming spring and summer.

EL RENO, OKLA.—The

El Reno Electric Light & Power Company
contemplating adding two miles of transmission lines to its system.
H. H. Stephens is manager.
ir,

SNYDER, OKLA. — The

contract

for

the

construction

of

water

the

and sewerage systems, has been awarded
W. Cook, of Junction City, Kan.
lighting

electric

orks,

to

W.

ASHLAND, ORE.— The Ashland Electric Power & Light Company is
now operating its plant by electricity supplied from the plant of the
Condor Water & Power Company, at Gold Ray. E. G. O'Brien is manager.
ALBANY, ORE. —Walter Mackay

is contemplating the development of
and will build a power house about four miles
northwest of where the Marion fork of the North fork of the Satiam
It is stated that the power plant will have
River and Marion Lake join.

a

plant,

hydro-electric

Two

a capacity of 32,000 horse-power.

convey the water

BAKER
GOLD

to the

pipe lines will be constructed to

power house.

CITY, ORE.— The Fremont Power Company,

has increased

Common

notified the

was recently destroyed by

city

V.

has granted a franchise
to supply electricity for

to the Hudson River Water Power Company
lighting and power to the hamlets of Ballston Lake and Burnt Hills and
The franchise is for a term
the territory l>'ing between the two villages.

BUFFALO,

due on notes, and

NORTH BALTIMORE, OHIO.—The

Y.— The

N.

for $i,6oo, said lo be

XLIX, Xo.

a receiver.

i.

A. L. Sweet Electric Light & Power Company
has not been granted a franchise in Albion as reported in a recent issue.
the Board of Village Trustees having rejected the proposition submitted
by the company.

ALBIOX,

Company

Vol.

its capital

of

this

city,

stock from $300,000 to $500,000.

HILL, ORE.— The Gold

Canal Company

Hill

is

contemplating

increasing the capacity of its plant to 4000 horse-power this year, and
ultimately to 10,000 horse-power.
Daniel Lesley is manager.

—

lONE, ORE. We are informed that the city will issue $4,000 in
bonds, the proceeds of which will be used to change the municipal electric
L. E. Coyle is superintendent.
plant to steam power in the spring.

JUNXTION CITY, ORE.—The Howard Electric Light Company is
considering installing a large turbo-generator set and an additional boiler
in its plant.

Howard

B. F.

LEBANON. ORE.—The
install

loo-hp turbine in

a

is

manager.

Lebanon
its plant.

& Water Company
Hughes is manager.

Electric Light
S.

J.

will

PORTLAND, ORE.—The Pence Company has decided to build a loop
interurban electric railway running from Willamette Heights to Linnton,
and thence to Portland.
ALTOONA, PA.— The Citizens' Electric Light. Heat & Power Company has been awarded the contracts for furnishing the incandescent
lighting for the city.

CHESTER, PA. — The
tract with

Company
Company for

Chester Traction

the O'Connell Construction

has placed a conthe construction of

an electric railway from Pottstown to Boyertown.

West

Chester,

is

T. E. O'Connell, of
president of the construction company.

CONFLUENCE, PA.— The

of

annual report of the borough electric light
has been successfully conducted, with profit to the
town. In addition to furnishing the street lamps free, and light to private consumers at a lower rate than is charged at many places, the
borough plant earned $115.24 over and above expenses.

M.D.,

ERIE, PA. — The promoters of the Erie, Cambridge, Union-Corry
way Company arc seeking a franchise -or a line through this city.
line when completed will be 42 miles long.

throughout the grounds of the W illard Parker Hospital, foot of East
Sixteenth Street, Borough of Manhattan. The time for the completion of
the work and the full performance of the contract is 60 consecutive working days. The amount of security required is 50 per cent of the amount
the bid.
Blank forms and further information may be obtained and
the plans and drawings may be seen at the office of the chief clerk of
the Department of Health, Borough of Manhattan. Thomas Darlington,
is

president.

ROSLYN, N, v.— A franchise has been granted by the Nassau County
Board of Supervisors (o the Mineola, Roslyn & Port Washington Traction Company to construct and operate an electric railway from the
N'urth Hcmpitcad turnpike to Port Washington.

SALAMANCA,

N.

V.— (Jeorgc H.

on March 20 voted
and Is.ooo for improvement
citircnK

SENECA FALLS,

Elliott, village clerk, writes that tihe

to issue $jo,ooo for water

works impruvenicnls

of electric light plant.

Ithaca, Seneca & Intcrurban Railway
has applied to the Board of Trustees fur a franchise to construct and operate an electric railway in this city.

N.

V.— The

Company

SHERBURNE,
prubftbly
litfhl

plant.

N. V-.— L. Collins, village

received

l>c

sonic time this

The probable

clerk,

summer

for

cost ii placed at $15,000.

writes that bids will
(he proposed electric

An

engineer has not

plant shows that

it

Rail-

The

HOO\EKSVILLE, PA.— Telford

Lewis, in charge of the Somerset
has applied to the Borough Council
for a franchise to supply electricity for lighting for the municipaJity and

Mining Company

Ilooversville,

in

to residents.

JOHNSTOWN, PA.— A

petition asking for a decree of dassolution of

Consumers' Light, Heat & Power Company, of this city, has been
filed in court at Ebensburg.
The document sets forth that at a meeting
of the stockholders in March, 1903, it was determined to transfer the
company's property to the Citizens' Light, Heat & I'owcr Company; that
all said property had since been disposed of, and that there arc no outstanding obligations against the company al present.
The decree was
ma<Ie returnable April 23. AlthuiiKh authorized in 1003, the merging of
the Consumers* and Citizens' companies was not completed until Inst fall.
the

LANCASTER, PA.— Surveys

electric

are being made by the Lancaster County
an electric railway helwern Christiana and
Coatesville, for the purpose of extending the LancaTtter Sc Eiistern Street
Railway Company's system from Christiana to Coat csvi lie, where it will
connect with the line for Philadelphia.

OIlIO.—Thc City Council hos passed an ordinance lo issue
t*onda for the purpose of buying engines, generators and other equipment

MEA1)VILT-E, I»A.— The Mendvillc ilt Conneaut I^kc Ir.iction Com
puny has placed contracts for two 75ohp turbines, with switchhoards all
otimpMe.

yet

been selected.

(iH/KSl) FORKS, N. I). -'Plans are being Cfinsidrrrd
the municipal electric liKhting plant.

(JRAND FORKS,
lifchtfng plant

N.

was insUlIrd

D.— The buildmK

wm

in

which

recently destroyed by

for

the

rebuilding

city

fire.

BRYAN,

and appliances for the municipal
plant.
John U. White it Mayor.

electric lighting plant

and

w.-iter

works

GALION, OHIfJ— A

franchise hos been Kranlcd by the City Council
Southern Electric RaiUmay Company. The company has
right of way from fwilion lo Mt. Vernon, via
Fredcricton, and preliminary work will commence at once.

to

the

(riilinn

now secured

the entire

CANTON, OHIO -The
A

City Council haa granted the Central llcatinu

Company a franchise in thl« city.
MAUMEE. OHin.-T>ie Stmtt Manufaoturing Company of Maumce
has filed suit in Ihc common pleas court against the M«umre Electric
Lighling

Railway

&

Light

Company

—

PENNSIIURG,
March
tric

j.i,

tisht

l-'rank

(i.

for

P.^.
At a special mcetlnfi of the Town Council, held
committee was appointed to have plans prepared for the elecstation and to receive bids for the const ruction of the plant,
n

Ortt, cotiHtilting rniiineor. estimates

ctudiiiR the site, at not

PMII-ADELPIIIA.

more than

the cost

of the plant,

in-

$2,500.

E. and A. L. Pcrrock have secured thr
power plant for the Phil;i.trl|ihia Grncrnl Electric
It will be five
(Company, on Tliirtrenth Street and Washiniiton Avenue.

I'A.^J.

cr.nlrnct for ereclinn the

ilorirs hiRh, 05 U. x
nlfnul

$1 ID. 000,

130

ft.

of reinforced concrete construction, and cost

—
April
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SCRANTON, PA.— The new
Company

owners of the Suburban Electric Light
making extensive improvements and additions to its plant.

are

Contracts have been placed for a isoo-kw generator, at a cost of $200,000.
Later another generator having a capacity of 500 kilowatts will be installed.
The boiler rooms of the local plant of the Suburban Company
will be rebuilt.
The company plans to spend about $1,250,000 on improvements to the plant within the next three years. George M. Tidd is

manager

local

company.

of the

RICHMOND. VA.— J.

F. Goodwin, of Richmond, president Northside
Water Company, writes that it is proposed to construct water
works and an electric light plant to supply Chestnut Hill and Highland
Park, but nothing definite has been decided upon as yet.

Light

service for nearly four months.

South Bethlehem & Saucon Electric
Railway Company will soon commence work on the construction of the
electric road between this place and Centre Valley.
C. P. Hoffman is
president of the company.

PA. — The

YORK,

Common

Council ha^ passed an ordinance granting
a perpetual franchise for a street
railway on certain streets and avenues in the city.

York

Company

Railway

Street

PROVIDENCE,

R. I.— The Rihode Island

Eddy

tract of land adjoining the

once the work of enlarging the

BISHOPV'ILLE,

S.

We

C.

be purchased by the

will

McLendon

is

Company

has purchased a
will begin at

power house and

Street

a new 150-hp engine
& Power Company. R. \V.

are informed that

Bishopville

Light

new

and engine has recently been inF. M. Boyd is manager.

boiler

stalled in the municipal electric lighting plant.

CHATTANOOGA. TEN*;.—The

Chattanooga Electric Company has
looo-kw and also two 300-kw rotary converters to furnish electricity for the Chattanooga Electric Railways Company.
As soon as the
new machinery is placed and in operation, the Ridgedale plant of the
Chattanooga Railways Company will be closed down and held in reserve
installed a

company

for emergencies, as the electric

with electricity for operating

CLIFTON, TENN.
valve

engine

Atlas

— The

Clifton Ice

plant

its

company

will furnish the railway

system.

its

in

Company

the

in

DAYTON, TENN. — The
Caudle

Rhea County

Walkington

B.

E.

Electric Light

lines to Graysville

its

is

Company

and wiring the town.

con-

is

T.

\V.

manager.

is

HARRIMAN, TENN. —A

three-phase Fort Wayne generator,
and an 80-hp Atlas engine have recently been placed in the city water
and light plant. C. A. Wallinger is superintendent.

JACKSON, TENN. — The
is

building a

is

manager.

new

300-kw,

Jackson & Suburban Street Railroad Company

2200-volt, 6o-cycle, three-phase

power

plant.

S.

S.

Bush

FoUett Water, Light & Telephone
contemplating installing 100 new telephone lines and instruments and 2500 feet of cable. Charles G. Arnold is manager.
is

LEWISBURG, TENN. —The

citizens are contemplating

capacity of the municipal electric lighting plant,

phase dynamo and engine some time

this year.

and
E.

will

increasing the

McCoy

J.

a three-

install
is

manager.

MURFREESBORO, TENN.—J.
electric

lighting

plant,

is

H. Nelson, owner of the city gas and
contemplating extending the street lighting

water and
manager.

installation of a 300-hp engine in the municipal

plant

lighting

is

M.

under consideration.

W. Younkin

is

Company will discard its flat rate system and install meters in residences.
The rate for
electricity will be :o cents per kw-hour.
W. A. McCallam is superRipley

Light,

Water &

Ice

intendent.

SPARTA, TENN.— The

& Power Company will
Hayden Young is president.
TEX. — A movement is now on foot to reorganize the
Light & Water Company for the purpose of installing

60on purchase a 60-hp

ARLINGTON,
Arlington Electric

SEATTLE, WASH.— The

SPOKANE, WASH.—Wilbur
d'Oreille

S.

and water w©rks system.

DEL

RIO, TEX.— W. H. Wolff, president Del Rio Electric Light &
Company, writes that the proposed ice and electric light plant to be
installed during the year will cost between $30,000 and $40,000.
No bids
be called

for.

ELGIN, TEX.— A
by the Board

of

30-year franchise has been granted to

Aldermen

GILMER, TEX. — A new
George

for

Rivers

soon be installed
have charge of the construction

electric lighting plant will

Brockman

F.

W. H.

an electric light and water works plant.

its

trainmen.

S.

Yearsley, of Spokane, president

Pend

Young and Frank

that Willard

Ore., are preparing estimates for the proposed

same ready about Aug.

i.

Washington Water Power Company will lay
between 300,000 and 400,000 feet of underground ducts for its light and
power wires during the coming summer. The ducts have been ordered.
All the ducts are to be laid within the fire district and the work contemplated will complete the underground system which was started last
year.

WASH.—

G. D. Grant has petitioned the Commissioners oi
TACOMA,
Pierce County for permission to construct and operate a system of water
works and electric light lines along Lake Boule.

WENATCHEE, WASH.—The

Wenatchee

Electric

Company

contem-

is

plant and will install additional
generating equipment to be operated either by steam or water power.
The stockholders have
Plans for the work have not yet been made.
voted to increase the capital stock to $150,000. Arthur Gunn is manager.
plating increasing the

capacity

of

its

PIEDMONT, W. VA.— Extensive improvements and additions have
been made to the plant of the Piedmont Electric Light & Power Company. The company has recently installed a 220-kw Warren alternatingcurrent generator, a 350-hp Russell engine and two new tubular boilers
having a capacity of 150 horse-power each, N. I. Hall is manager.

TERRA ALTA, W. VA.—J.

J. Jenkins writes that he is contemplating
engine and boiler and a dynamo of 100 kilowatts
capacity in his plant, and will also do considerable wiring inside and out.

loo-hp

a

WHEELING, W. VA.— Application has been made by the Wheeling
Traction Company for a right of way over the public roads for an electric
railway to be constructed from Bellaire to Neffs. The proposed line will
be built over private right of way, for which surveys have already been
made. It is generally understood that the Wheeling Traction Company
will construct the road and operate it under the name of the Bellaire &
Southwestern Traction Company.
Beloit Water, Gas

ning the installation of 300

Cawdery

is

kw

&

Company

Electric

additional capacity in

its

is

plant.

plan-

E. G.

manaiger.

Brodhead Electric Light Company is contemplating increasing the capacity of its plant by the installation of a
60-kw, 220-volt General Electric generator. George M. Pierce is manager.

CAMPBELLSPORT. WIS.—W. L. Anderson,
cured a franchise for an electric light plant.

DARLINGTON, WIS.—The
Power Company
mer.

will

in

uf

Electric Light

E.

Merrill

Company

has disposed of his holdings in tlie
E. Ferguson, of this cily, and .1.

to J.

Benton.

flGDEN, UTAH.— The

Council

is

considering the question

of

installing a municipal electric light plant.

SALT LAKE CITY. UTAH.—J.

Brecken, of Salt Lake City, h;is
made application to appropriate 1000 second-feet of water from Green
Kivcr for power purposes. It is estimated that 4000 horsepower will he
generated. The scheme involves the construction of a masonry dam 25 fl.
high across the channel of Green River.
T.

NORFOLK, VA.— The Norfolk & Ocean View Railway Company is
preparing to issue $1,500,000 in bonds for additional lines and betterments.
S. C. Hathaway is general manager.

dynamo

W. H. Winter

Electric

capacity of

Pewaukee, has
Light
its

&

se-

Water

plant next sum-

manager.

is

Delavan Light & Fuel Company is contemplating making an entire change in the electrical equipment of its
H. Ahlson is manager.
plant next summer.

ELLSWORTH, WIS.—The
changing
manager.
is

FOND DU
will

plant

its

Ellsworth Heat, Light & Power
N. N.
to water power.

steam

from

LAC, WIS.— The

erect a

Company
Buck

is

East Wisconsin Railway & Light Com.
at the bend of the river near Rces

new power house

and Russells Streets.

FOOTVILLE, WIS.—The
capital stock

Footville Telephone

from $10,000 to

Company

has increased

$15,000.

GREENWOOD, WIS.— The
lines

four
Cily

Darlington

will increase the

of

DELAVAN, WIS.—The

its

TEMPLE, TEX.— F.
Z. Miller, of

Wide Hollow.
Company has announced

SPOKANE. WASH.— The

pany

the plant.

Temple

Electric

Development Company, writes

Kelsey, of Portland.

C.

Sparta Electric Light

boiler.

electric lighting

this place.

Seattle

another increase in the wages of

Ice

will

Com-

BRODHEAD, WIS.— The

RIPLEY, TENN.— The

new

Inter-Valley Traction

distance of 24 miles; also west to the city of

BELOIT, WIS.— The

PARIS, TENN. — The

Yakima

pany has been granted a franchise by the County Commissioners to construct and operate an electric railway from the Moxie district to Zillah. a

system.

a

clerk.

NORTH YAKIMA, WASH.—The

installing

LA FOLLETT, TENN.— The La

Company

will be received until April 23 by
Council for an electric light and water works franchise. Guy A.

Hamilton, town

will install a 75-hp, four-

spfing.

manager.
templating extending

Town

plant and will have the

C. — A

S.

LEAVENWORTH, WASH.— Bids
the

plant.

manager.

NEWBERRY,

&:

CASTLE ROCK, WASH.—The plant of the Castle Rock Electric
Company, which was wrecked by the flood last November, has been
repaired and put in operation. The city has been without electric light

SOUTH BETHLEHEM, PA.— The

the

731

citizens arc contemplating extendin^g the
the municipal electric lighting plant to Lo>-al, a distance of
A. M. White is
miles, for the purpose of lighting the town.
of

manager.

Willow River Electric Light & Power Comcontemplating the installation of a 150 to i75-lip olternating-current, three phase, 6ocycle, 5oor. p. m. belted gen-erator in its plant this
spring. T. E. Hanson is manager.

HUDSON, WIS.— The

pany

is

JANESVILLE, WIS.— The Janesville Electric Company is considering
the installation of a 200-hp boiler in its plant this year. P. H. Korst is
manager.

MADISON. WIS.— The
has increased

its

& Ccdarburg Telephone Company
from $500 to $3,000.

Freistadt

capital stock
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MADISON, WIS.—The

MANAWA, WIS.—The
new

cently installed a

New

Farmers'

Era Telephone Company has

stock from $50,000 to $100,000.

its capital

increased

Little

Wolf River Lumber Company has reThe company has been awarded a

MILWAUKEE, WIS.—The

Milwaukee Electric Railway & Light Company has refused to install any more electric lamps for the city. John I.
Beggs, in a. letter to V. J. Schoenecker, Jr., commissioner of public
works, states that the company cannot afford to install more lamps because no assurance is given by the city that the payment on the light
be made for a sufficient length of time to pay for the cost of inThis position is taken by Mr. Beggs because of the uncertainty of the length of contracts given to the company depending upon
the construction of the proposed lighting plant.
will

stallation.

AFTON, WYO.— The

Company

.Afton Electric Light

from B. E. Blusser.
WYO.—The Basin Electric Light

has purchased the

local electric light plant

BASIN,

&

Power Company

con-

is

templating the installation of additional boiler of 85 hp in the near
future.
J. E. Frisby is manager.
CASPER, WYO.— The Casper Electric Light Company is contemplating the erection of a new and larger plant in the near future, and the

more remote parts

extensittn of its lines to the

Johnson

is

Nathan

of the city.

C.

manager.

EVAXSTON, WYO.—The Evanston Electric Light Company has
under consideration the installation of a 150-kw direct-current unit, Corliss engine and two 125-volt machines for operating an Edison threeThe company

wire system.
E. Reaney

NEW

is

also operates a district heating system.

L.

manager.

WYO. — The installation of an additional dynamo and
under consideration by the New Castle Electric Light
Company. J. C. Getchell is manager.
WESTMINSTER, B.
The Schaake Machine Works Company are erecting new works which will be operated entirely by e'ec-

C—

tricity.

VANCOUVER,

B.

C— The

Washington Railway

& Power Company,

principal streets of that city.

VANCOUVER,

B.

C— The

Columbia Power

British

&

Electric

Com-

an application in the Water Commissioner's office
at New Westminster, for 3000 miners' inches of water to be taken from
the Squamish River and the Chcakamus River and its tributaries.
pany, Ltd., has

filled

PRINCE ALBERT, CAN.—The
the electrical power on the Shell

City Council has decided to develop
River at a cost of $250,000. Address

Cily Council has

contracts for the
McCulloch and the

let

extension of the electric lighting plant to Goldie &
Allis-Chalmers-Bullock Company, both of Montreal, at a cost of $26,237.
PRAIRIE
CHIEN, WIS.— Plans are being made by the Prairie
City Electric Company to install a new Corliss engine of 150 horse- power
ind a i2o-kw alternator, also a new arc lighting system. F. Haupt is
superintendent.

DU

VERMILION, CAN.— The Alberta Light & Power Company has decided to install a telephone system in this town. Address Duncan Marshall, Edmonton, Alberta.
COBALT, ONT.— A

being formed with a capital of
$2,000,000 for the purpose of erecting an electrical smelter here at a cost
of $500,000. J. H. Reid, of Newark, N. J., is interested.
GALT, ONT. The Hydro-Electric Power Commission has submitted
a schedule of rales for the cost of electric energy to be delivered In Gait
•s follows: Five horsepower, used 10 hours a day, delivered at factory,
all charges included, $31.50 per hpyear; 10 hp, $30; 25 hp,
$27; 50 hp,
syndicate

is

—

100 hp, $22.50:

This includes all expenses and allows a
At the above price it is estimated
that the all-night, all the year electric lighting of streets will cost only
t4a 10 $45, as against $75 now for 300 nights.
Incandescent lighting will
cost 5 cents to 7 cent* per kw-hour, as against 12 cents to 14 ccnn nnw
charged.
200 hp, $21.

of profit for the municipality.

HAMILTON, ONT.—City
Kngineer Aitkin,

Engineer Barrow has received

a report

of Toronto, estimating the cost of installing

pump of 9,000.000 gallons daily capacity at $30,000.
OSIIAW A, ONT. --The Town Council lios granted
\V.

l)ixon,

a

an

from

electric

20 year franchise

Tngersoll, to operate electric light

and gas plants here.
ONT.-Pliins are now being prepared lor
o( the Prepayment Electric Meter Company.
JALISCO, MKX.— The San Pedro Anaico Mining Company will install
on the Santiago River machinery for generation of 450 hp. The power
('.

PETERBOROUGH,

an addiiion to the factory

plant will be in operation before the next rainy season sets in.
.».

Company
PINE
the

held

F. M. Sibley, Andrew Bryson, E. H. Gilbert, H. K. Hyde,
Hitchcock; clerk and treasurer, Dr. G. M. C. Barnard; auditor,
William C. Eaton. The directors have chosen Mr. Sibley as president
and Mr. Bryson as vice-president from their number.

Directors,

C

C.

UTICA, N. Y.—At

the annual meeting of stockholders of the Bossert
Construction Company, the following directors were elected:
D. N. Crouse, F. K. Kernan, Walter N. Kernan, Charles B. Rogers,
Eeecher JL Crouse, Henry Quin, Frank G. Scofield. The following officers were elected: D. N. Crouse, president; F. K. Kernan, vice-president;'
Frank G. Scofield, secretary and treasurer.
Electric

DELPHOS, OHIO.—At
Light

& Power Company

the annual meeting of the Delphos Electric
held recently, T. P. Linn, of Columbus, was

S. D. Chambers, of Delphos, vice-president: Henry
Columbus, secretary and treasurer; H. L. Campbell, of
Delphos, general manager. The company decided to furnish each church
in Delphos with electric light to the amount of $24 a year free, all above

president;

elected

Gumble,

that

of

amount

to be paid for at regular rates.

MIAMI, OHIO. — At
Company

the annual meeting
following officers were elected:

the

dent and general manager; Edward C.
B. K. Sands, general superintendent.

of

Miami Telephone

the

Glenn C.

Frissell,

presi-

Romfh, secretary and treasurer:

Companies.

J>IeW Industrial

THE AMEPERE MANUFACTURING COMPANY,
N. Y., has been incorporated, with a capital stock of

ni,UI-T.

riii/rns'

ARK.— Al

I>ighl

A

_

Elections.

Transit

annual

mrcling of

Company,

the

llir

following

CANADIAN

THE

FIRE

COMPANY,

EXTINGUISHER

DEGNON

& O'SHEA, of New York, N. Y. (electrical contractors),
have been incorporated, with a capital stock of $10,000. The directors are
R. E. Degnon, J. E. O'Shea and F. S. Gannon, Jr., of New York, N. Y.

THE ELECTRICAL SHOW,
Newark, N.

J.; J. J.

W.

T.

Young

serreiary.

and

R.

L.

Rutherford treasurer.

New

Dallas, Tex.,

York, N. Y., has been incorpo-

The

directors are G. F. Porter, of

Schwartz and D. B. Luckey, of

New

York, N. Y.

THE GOODSON ELECTRIC MANUFACTURING COMPANY,
New

York. N. Y., has been incorporated, with a capital stock of
The directors are W. H. Quinn, of New York, and others.

of

$25,000.

LANE

THE

COMPANY, of Rochester. N. Y.. has been inJONES &
corporated with a capital stock of $30,000. and the following directors:
Thomas, of Rochester, N. Y. The
J. G. Jones, A. S. Lane and F. S.
company proposes to manufacture gas engines.

THE

KING ELECTRICAL WORKS, of Montreal, Que, has been
incorporated with a capital of $30,000 to manufacture brass and copper,
The charter members
electrical machinery,' dynamos, switchboards, etc.
include V.. F. Surveyor. J. W. Weldon and A. C. Casgrain. all of .Montreal.

Que.

THE LA COMPANIA EDISON

HISPANO-AMERICANO,

of

Newark, N. J., has been incorporated, with a capital slock of $25,000. by
John E. Helm. Hugo Boepple. Jr.. and John G. Van Blarcom.
THE NASH THERMOSTATS. LTD.. of Toronto, Ont„ has been incorporated, with a capital stock of $120,000. to produce heat and light for
Tlic provisional directors arc: A. Mills,
public buildings and factories.
W. E. Raney, C. M. Colquhoun, all of Toronto, Ont.

THE NATIONAL ELECTRIC
COMPANY, of Atlanta, N. Y., has
$ioo.(xio.

Black, of

The

New

directors are S.

DENTAL MANUFACTURING

been incorporated, with a capital of
H. Mollescn, J. I). Davidson and C. T.

York, N. Y.

THE TRENTON GAS
COMPANY,

& ELECTRIC FIXTURE

MANUFACTUU-

Trenion, N. J., has been formed, with a capital
stock of $50,000, for the purpose of iiianufacltiring gas and electric fixlures. The officers are Charles Rcicherl, president and treasurer; Charles
Gem, secretary; Frank K. Peters, vicrpresidenl. The manufacturing
plant of the company commenced operation March 21. The company will
open a show room in ilie center of the cily .tiwI will establish brnnchcs
I.SG

New York

of

and Philndclphin.
.*.

Neb) Incorporations.

eleeteil

vice-president,

of

rated, with a capital stock of $30,000.

of

The incorporators

has been incorporated with a capital stock of $15,000.
are C. H. Eagan, L. R. Wright and R. R. Farry.

were

for the ensuing year:
J. V. Rutherford, R. L. Rutherford. J. B.
York. Robert York, F.. H, Bloom. D. C. Bell. C. H Samslag, J. S. Ingram
and W, T. Young. The board of directors has organised by electing J. P.
Rutherford prraident, J. B. York first vice president, Robert York second

of

Toronto, Ont., has been incorporated, with a capital of $40,000, to manufacture fire preventive appliances, electric light and gas fittings, maThe charter memchinery, motors, dynamos, switchboards, faucets, etc.
bers are: F. W. C. Dickson, J. Murphy, W. Lauder, all of Toronto, Or.t.

slocklioldert of

directors

York,
manuiac-

The directors are Leopold Pollock, Nathan
electrical appliances.
Freedman and Theresa Freedman, of New York.

ill

ilie

New

of

$5,000, to

THE EAGAN-FARRY ELECTRICAL COMPANY,

Shell.

PRINCE ALBERT, CAN.—The

tc

Willimantic, secretary.

the annual meeting of the Ware Electric Light
recently, the board of officers was elected as follows:

ture
of

which Arthur Langguth, Portland, is secretary, has secured franchises
from the city of \'ancouver, Wash., for an electric railway to run on the

margin

Company

is

NEW

$24;

W. Noyes,

WARE, MASS.—At

C.\STLE,

four motors

Mayor

WILLIMANTIC, CONN.—At the annual meeting of
the Willimantic Gas & Electric Light Company, held

treasurer; C.

two-year contract for lighting the village.

14.

the directors
recently, the
following officers were re-elected: J. F. Church, Willimantic, president;
George A. Lewis, Boston, treasurer; D. F. Tilley, Boston, assistant
of

100-kw dynamo.

XLIX, No.

Vol.

WETUMPKA,

AliA.— The VVctumpko Power Company

ganised with a capital of $6,000. llie incorporntors are M.
I"
W, Lull. F. M. Tate and others.

been orMnhrnhiirg,

haf-

April

6,
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FRESNO, CAL.—Articles

of

incorporation

have been

filed

for

the

San Joaquin Valley Western Railroad with a capital of $6,000,000. The
promoters of the road are James Shaw Robertson, of Hanford; Philip
McRae, of Armona; J. O. Hickma, of Hanford; A. P. May, of Coalinga;
Truman G. Hart and J. A. McCIurg, Jr., of Fresno, and others.

MONROVIA, CAL.—The Sierra Madre Telehone Company has been
organized with \V. E. Farman, president; J. M. Baldwin, vice-president;
F. N. Hawes, secretary, and J. H. Baldwin, manager.
CHICAGO, ILL. —Articles
United Electric Company
Sweet and others.

incorporation have oeen filed for the
with a capital stock of $75,000 by Frank Z.
of

MT. STERLING, ILL.— The Mt. Sterling Telephone Company has
been incorporated, with a capital stock of $12,000, by Alexander H. Clark,
Edwin Pendleton and Edward E. Clark.

PEORIA, ILL.— The Morton Light. Heat & Power Company has been
incorporated with a capital stock of $18,000, by Henry Beyer, William R.
Lockland and others.

SANDWICH, ILL.—The

Farmers' Telephone Company has been charKnight and others.

tered, with a capital stock of $5,ooo» by J. C.

VERMILION, ILL.—The

Mutual Telephone Company has
stock of $2,500 by Charles Watson and

Stratton

been incorporated with a capital

INDIANAPOLIS, IND.—The

Terre Haute, Indianapolis & Eastern
Traction Company has been incorporated with a capital stock of $25,000,000.
This is the holding company for the syndicate headed by Hugh J.

McGowan,

Central Traction Company, with
$250,000 capital stock, has filed articles of incorporation with the Secretary
The company proposes to build an electric railway between
of State.

Indianapolis and Evansville, with a branch Hne from Bloomington to
Terre Haute. The company's office will be in Indianapolis. D. H. Morgan, Ora W. Blickenstaff, William D. Whitney, M. P. Carter and W. D.
are the directors.

IND. — The

LEBANON,
incorporated,

LEWIS, IND.

its

Big

Springs

principal

—The

Lewis Telephone Company has been incorporated.
C. C. Givens, president and J- N. Woods,
$10,000.

capital stock is

MO.—

The Belleville & Interurban Railroad Company
BELLEVILLE.
has been chartered with a capital stock of $100,000 for the purpose of
constructing an electric railway from Belleville to Smithton. The incorporators are: Jacob Gundlach, Jr., Benjamin A. Gundlach, R. W.
Hofsommer, George Hippard and Thomas A.

—

McCUTCH\"ILLE, IXD. The Southern Indiana Telephone Company
has been incorporated with a capital stock of $10,000. The directors are
Philip H. Kippel, Theodore H. Umbech and Daniel Crisp,

SOUTH BEND, IND.—The

Southern Electric Construction Company
has been incorporated, with a capital of $100,000, to build an electric
railway from Washington to Martinsville, Ind., and to construct and
operate plants in both cities and intermediate places, for the generating
and distribution of electricity for heat, light and power. T. D. Moore,
Chicago; J. F. Noel, South Bend, and O. H. Gabel, Indianapolis, are tfic
incorporators.

DAVENPORT, lA.—The Davenport & Burlington Interurban Railway Company has been organized with a capital stock of $250,000. The
object of the company is the construction of an interurban line from
Davenport by way of Muscatine to Burlington. The incorporators and
directors are:

C.

G.

Hipwell, Thos.

Dougherty and A. E.

Carroll,

of

Davenport.

DUNKERTON, lA.— The North Dunkerton Telephone Company has
been incorporated with a capital stock of $5,000 and the following officers:
Thomas Dunkerton, president; H. H. Meyers, vice-president; F. O.
Dunkerton, secretary and treasurer.
MARENGO,

— The

Marengo & Midland Railway Company has
The preliminary capital stock authorized is
The parties interested are; Henry Dods, H. H. Brimmer, W. E.
$25,000.
Hibbs. D. M. Rowland, H. M. Havner, B. C. Leib. \V. J. Savers, J. H.
Lewis, H. T. Oldaker, Thomas Stapleton, S. R. Swan, T. P. McGiverin.
been organized

Ball.

DWIGHT, MO. —The Home

Telephone Company has been incorporated
with a capital stock of $1,500 by R. E. Bunting, John Hoffman and M.
Butz.

FULTON, MO. — Articles

of incorporation have been filed for the Fulton Telephone Company with a capital stock of $2,500 by W. H. Durkee,
Robert Ritchie and Garrett Haniga.

CITY,

MO.—The

Pleasant City Farmers* Telephone Comcapital stock of $2,000 by J. Larrick

pany has been incorporated with a
and others.

SULLIVAN, MO.—The Sullivan Mutual Telephone & Telegraph Company has been incorporated with a capital stock of $17,500 by G. E.
Harsh, J. C. White and W. L. Sickafuss.

WINONA, MO. — The

Current River Telephone Company has

of incorporation with a capital stock of $10,000.
are J. V. Chilton and others.

DELL, MONT.
with

a

—The

stock

capital

Dell Telephone

of

OMAHA, NEB. —The

Company

filed

ar-

The incorporators

has been incorporated

$10,000.
Electric

Service

Company has been

incorporated

a capital stock of $50,000 for the purpose of supplying electricity
for lighting and power purposes in the towns of Blue Springs and
Wymore. The incorporators are Henry T. Clarke and others.

with

lecretary.

J.

Telephone Company has been reorganand the following directors elected: E. P. Waldron, of Saginaw; J.
P. Kidd, of Ithaca; R. B. McPherson, of Howell, and William B. WoodE. T. Carrington, of
bury, of Detroit, were chosen as the new board.
Bay City, was elected president. A committee consisting of J. P. Kidd,
John L. Jackson, C. O. Trask, H. A. Price and W. B. Woodbury was
appointed to attend to the matter of rebuilding tihe Saginaw exchange.

ticles

Telephone Company has been
exchange at Big Springs.
Addison
Edwards, F. M. Cobb and J. O. Parr are the directors.

with

Highbee, Ellis

The

SAGINAW,MICH. —TheValley

ized

PLEASANT

of this city.

INDIANAPOLIS, IND.—The Grand

Duncan

MENOMINEE, MICH.— The Holmes Lighting & Power Company has
been incorporated with a capital stock of $350,000. The incorporators
are Herman Holmes, of Crystal Falls; William Holmes, of Menomimce;
Guy Holmes, of Marinette, and Herbert A. Bowdish, of Fond Du Lac.
The company is formed for the purpose of improving the water power
at the Grand Rapids of the Menominee River to generate electricity for
power, lighting and heat.

B.

others.
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lA.

this city.

in

Delaney, A. M. Henderson and E. L. Ives.

WILLIAMSBURG, lA.—The

Williamsburg & Iowa City Railway
has been incorporated, with a capital stock of $10,000. A large
number of the citizens of Williamsburg and farmers in this vicinity are
among the incorporators.

PITTSBURG, KAN.— The

Girard Electric Coal Belt Railway Company
been incorporated. The officers arc: James McFarland, president;
J. A. Wayland, vice-president; L. H. Phillips, secretary, and Howard C.
Leopard, treasurer.
lias

—

YALE, KAN. Articles of incorporation have been filed for the
Yale Telephone Company by West Keclcr, of Thaddus. and Wilbur and
Scldcn J. Spencer.

LOUISVILLE. KY.— The George G. Fetter Lighting & Heating Company has been chartered, with a capital stock of $100,000. The incorporators arc George G. Fetter, Howard Wcdckemper and others.
of incorporation have been filed for the
Coinp:my with a capital stock of $1,000,-

Frederick Interurban Railroad
000 by Emery L. Coblcntz, Thomas II. Ilallcy. Richard
E. Ingram, Jr., and Robert P. Graham.

HOUGHTON, MICH.— The

management.

P.

Ross.

James

Mutual Water, Light & Power Company,
of Houghton, has been incorporated with a capital of $500,000, by
Norman W. Ilaire, Jas. Looney, Herman Wicder, and others.

—

JERSEY CITY,

N. J. The Pennsylvania Telephone Company of
Jersey has been incorporated to construct telephone and telegraph
lines in Pennsylvania.

New

TRENTON, N, J.—The Wildwood Electric & Traction Company haa
been incorporated with a capital stock of $1,000,000 by William J. Clas*
son and others.

BEAVER

FALLS, N. Y.— The Beaver River IJght & Power Company, of Beaver Falls, has been chartered to carry on operations in
the villages of LowviUe, Beaver Falls, Croghan and Castorland and the
towns of Lowville. New Bremen, Croghan and Denmark; capital $40,000.
The directors are J. P. Lewis, H. L. VanArnam and H. S. Van.*\rn3m,
of Beaver Falls, and N. W. Holt, of Lowville.

—

BEDFORD,
Central

N. Y. Articles of incorporation have been filed for the
Light Company by Charles Haines and others.
The

Electric

capital stock of the

BINGIIAMTON.

Company

FREDERICK. MD. — Articles

—

CLAREMONT, N. H. The Claremont Power Company has been incorporated by L. N. Wheelock, Oscar B. Rand, Hira R. Beckwith, John
T. Emerson, Frank H. Foster and Frank H. Brown. This is the third
corporation formed to develop the water power at Cavendish Gorge, Vt.
The principal organization, the Claremont Railway & Lighting Company,
was followed in 1904 by the Black River Power, Lighting & Railway
Company. The three companies are closely identified in personnel and

company is $5,000.
N. Y.—The G. Q. Moon Power Company has been

incorporated with a capital stock of $40,000 by

Y.— The

W.

J.

Moon and

others.

Telephone Company has been incorporated with a capital stock of $5,000 by George S. Beebc and others.

BUFF.'VLO. N.

Hinsdale

—

CALLICOON,

N. Y. Articles of incorporation have been filed with
Secretary of State for the Western Sullivan Telephone & TeleThe directors are
graph Company with a capital stock of $25,000.
Valentine SchneidcII, of Jcffcrsonville;
Louis Bauerficnds, of North
Branch, and F. S. Anderson, of Callicoon.
the

—

N. Y. The Cayuga Southern Telephone Company has been
The directors arc R. B.
with a capital stock of $50,000.
Fcgan, Samuel Jeffrey, L. H. Williams and G. W. Jeffrey, of Ithaca,
and Isaac P. Hazard, Jr., and Charles M, Hazard, of Popular Ridge.

ITHACA,

incorporated

—

NEW

YORK, N. Y. Articles of incorporation have been filed with
Secretary of State for the Western Sullivan Telephone & TeleThe company is
graph Company by Valentine Scheidel and others.
the

capitalized

NEW
filed

stock

New

at

$25,000.

N. Y.— The De Forest Radio Telephone Company has
incorporation with the Secretary of State with a capital
The directors arc S. E. Darby, E. G. Sammis, of
$200,000.

YORK,

articles of

of

York, and H. S. Mott. of Northport.

:
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HARRISBURG, PA.— A charter has been granted to the
& Paris Street Railway Company with a capital

Burgettsof $66.-

town, Florence

Dahlinger, Pittsburg, president; John
L. James, A. H. Mercer, L. W. Bigham. The line
will extend from Burgettstown to the Pennsylvania-West Virginia State
line via Florence.

The

ooo.

directors are Chas. \V.

W. Thomas, Robert

PITTSBURG,

PA.^Articles of incorporation have been filed for the
Arnold City & Southern Railway Company, with a capital stock of $45,000.
The line will be about eight miles in length and will extend through
Edmond Englert, of Pittsburg, 15
Washington and Jefferson townships.
president.

—

PITTSBURG, PA. The Squirrel Hill Street Railway Company has
been chartered with a capital stock of $15,000, to build an electric railway
Moulton J. Hbsack is president, and the directors are
this city.
Roger Knox, James M. Mager, C. K. Robinson and W. D. McBryar, of

in

CASCADE SPRINGS,

S.

D.— The

Cascade Telephone Company has

filed

articles of incorporation with a capital stock of $1,500.

—

CENTERV'ILLE, S. D. The Centerville Telephone Exchange Company has been incorporated with a capital stock of $50,000 by Frank
Dirks and others.

CONDE,

D.— The Conde Telephone Company

S.

has been incorporated

with a capital stock of $50,000.

EUREKA,

S.

D.

— The

Farmers' Mutual Telephone Company has been

incorporated with a capital stock of $15,000.

DRESDEN', TENN.— The Weakley County
being organized here to connect Latham,
Fulton, Ky., with rural telephone systems.
is

GALENA, TEX. — The

\\"ildcat

Company

Rural Telephone

Dukedom, Palmersville and

Telephone Company has been incorpoCorbin and others.

rated, with a capital stock of $2,500, by J. G.

—

ROANOKE,

VA. The Roanoke Traction Company has been incorpowith a capital stock of $40,000, for the purpose of constructing an
electric railway in this city. U. Markey is president.
rated,

—

PULLMAN, WASH. The Ereeze-Burgan Telephone Company has
been incorporated with a capital stock of $3,000 by S. H. Breeze and
ortiers.

RICHMOND BEACH, WASH.—The Richmond Beach Telephone &
Power Company has been incorporated, with a capital stock of $15,000, by
Henry Parry and others.
BRIGGSVILLE, WIS.— The Briggsville & Big Spring Telephone Comp;tny has been incorporated with a capital stock of $2,000 by F. J. Kimand others.

CRYSTAL LAKE, WIS.—The

Rural Telephone
incorporated with a capital stock of $1,000 by I. A.

Company

Ham

has been

and others.

14.

has caused him injury and resulted in profit to the opposite party, provided the latter, in innocence of the mistake, has not so changed his
Union Electric
position that to correct it would be unjust to him.
Light & Power Company, St. Louis (Mo.) Court of Appeals, 99 S. W.
Kep. 804

RIGHT TO RECOVER DA^LXGES FOR DEATH OF PERSON
FROM CONTACT WITH LIVE WIRE.— An action brought against a
recover damages for the death of her husband,
with one of the company's wires, presents
an interesting sequence of facts, upon which the court determined that
the company was liable.
The telephone company's wires, w^hich carried
a harmless current of electricity, were strung on the same poles with
the heavily charged wires of a lighting and power company in such
manner that, in case of a break in one of the defendant's wires, it
telephone

due

to his

company
coming

to

in contact

One
upon the wires of the lighting and power company.
wires broke in some unexplained manner at a point
over one of the streets of the city of Houston, Tex., and falling upon
The
the wires of the lighting company, hung down into the street.
break occurred in the evening and early the next morning a mule being
driven along the street came in contact with the fallen wire and was
knocked down and slightly injured. The driver of the mule broke the
wire to extricate the animal and, in order to remove the wire from the
street where it lay, wrapped it around a post to which was attached a
guy wire of the lighting and power company. It is not explained how
the mule driver managed to accomplish this without injury to himself,
would

fall

COBALT, ONT.— The
to

highway.
It was its duty primarily to keep its wires off the
and if by any chance any of its wires should happen to be broken,
and through such condition become liable to cause injury, it was its
duty to exercise ordinary care and diligence to ascertain such fact and
These duties come under the head of nonto remedy the defect.
assignable duties and, injury having resulted from the failure to perform such duties, the company could not escape liability on the plea that
Citizens'
the failure was due to the negligence of its agents or servants.
Telephone Company vs. Thomas, Court of Civil Appeals of Texas, 99 S.
public
street

W.

Rep. 879.

LIABILITY OF STREET CAR

COMPANY FOR INJURIES

SULTING FROM BURNING OF FUSE.— In
street

railroad

company

to

recover

an

action

RE-

against

a

damages for injuries which were
one of the defendant company's

during the commotion on
which followed explosions and flashes of light alleged to have occurred beneath the car and in the controller box, there was evidence
that the explosions were of an unusual and terrifying character and that
a panic was created among the passengers who, in their efforts to get out
of the car, crushed the plaintiff against one of the scats of the car and
injured her. On the part of the company it was testified that the explosions were due to the blowing out of the circuit breaker and that, instead of being unusual in character, they were such as are of common
occurrence and necessarily incident to the operation of electric cars.
'l"he
court of first instance instructed the jury that if an explosion
occurred in the machinery of the car, causing a panic among the
passengers, during which the plaintiff was injured without fault on her
part, then the burden was upon the defendant to prove that the machinery was safe and sound and that the explosion was caused by
inevitable accident which could not have been avoided by the exercise of
cars,

—

incorporated

but about two hours later the plaintiff's husband, while in the act of
hitching his horse to the post, came in contact with the wire and was
killed.
It was held that the facts shown established negligence on the
part of the defendant telephone company and that the plaintiff was entitled to recover damages.
It was the duty of the telephone company
to maintain its system of electric wires so that they should not endanger the lives of others or interfere with their lawful use of the

received

.

RIPON, WIS. T^e Ripon Rural Telephone Company has been incorporated with a capital stock of $10,000 by J. B. Barlow and others.
Company has been
from here to Latchford.
Branches will be also built to a number

Silver Belt Electric Railroad

construct

electric

Haileybury and New Liskcard.
mining camps.

railways

of

Legal.
AUTHORITY OF COKPtJRATIONS TO ENTER INTO PARTNER-

—

A corporation has no authority to become a
tranHaction unlcns such power is conferred upon it uy
SHIP.

XLIX, No.

of the defendant's

Pittsburg.

ball

Vol.

partner
its

in

charter.

any
But

where a corporation docs enter into a partnership arranRcment, for inand operate an electric amusement park, the corporation

The jury returned

stance, to buitd

the highest

be hrld lia!»le as a partner to such third persons as are tlicrrby
Brcinig vs. Sparrow, Appellate Court
induced to lend credit to the firm.
of Indiana, So N. E. Rep. 37.

But upon appeal the decision was reversed for
the reason that the instruction to the jury was erroneous in that it allowed
the jury to infer that the company was negligent from the fact that there
had been an explosion in its car.
There are some accidents which of
themselves proclaim negligence on the part of the company, such for
But
instance as the collision of two cars or the overturning of a car.
the ordinary burning out of a fuse is not a ground for presuming
negligence, and in view of the fact that it was shown on behalf of the
lefcndant company that the accident which occmred was one which often
happens on electric cars, even wlu-n well constructed and operated, the
defendant should not have been burdened with the necessity of acquitting
itself of bbiinc.
Trotter vs. St. I^niis & Svilmrban Railway Company,
St. Ivouis Court of Appeals (Mo.), yy S. W. Rep. 508.

will

AfTION

POWER

TO

RECOVER

BALANCE DUE

FROM ELECTRIC

—

rURMSIlEI*. In an action brought by an electric light and
power company to recover the balance actually due for electric
power which had been furnished to one of the company's customer* it appeared that, owinfc to a miilake in bookkeeping, bills had
been regularly rendered to the defendant for but one-half of the amount
of electricity actually supplird.
ThrouRh an error on the part of one of
the plaintiff's l>ook'keeperK the meter installed in the defendant'ii building was drwribed in the books of the company as "Yt constant,"
whereas the meter was in fact "o con«tant." This description of the
meter indicated that the meter readinn should be divided by two in
order to asrrrtain the actual amount of energy furnished, and the def*-ndant was accrditiKly cbarRed but one-half the amnunt whirh should
have iK-cn charRcd aKain«t him. The action for the balance claimed due
was
defended
the
on
ground
that
the
mistake
was
to
due
the caretessnesH and negligence of the plaintiff.
Tl
wos held that
the plaintiff was entitled to recover and thai the defense interposed was
invalid, for if such a defense were allowad to stand, then the power of
the courts to administer relief on account of the mistakes of b<»okkeepers and other employes of commercial firms would be practically nil,
for it could l*e truthfully said, in cvcrf such case, that the mistake resultefl from carrlessnesi or inatlenlion.
There is no rule of law requiring al»solute accuracy in such matters or in any other hum;tn transac*
lion.
to

On

the contrary, a plaintiff

is

entitled

to

relief

when

It

is

mad*

appear that he has innocently and inadvertently made a mistake which

favor

of

degree of care.

the

a

verdict

of

$2,350 in

plaintiff.

ELECTRIC LIGHTING COMPANY MUST TAKE NOTICE OF
HABIT OF SMALL BOYS TO CLIMB TREES.— In an action by a
boy, (en years of age, to recover

damages

for

injuries received by com-

with one of the drfendaiit's live wires, it appeared that
the pliiintiff came in contact with the wire, from which the insulation
had nrgligently been removed, while climbing among the branches of an onk
ing

in

contact

tree through which the wire passed.
The defendant contended that it
could no! reasonably have been expected to anticipate that the small
boys of the nrighhorhood would climb the tree and that one of thcui
might be injured while iluiiig so.
Upon that point the court said
"The fact lint such boy would, in all probability, climb that particular
tiee, being the particular kind of tree it wa^, was a fart which, according to every sound priiu ipio of law and connnon sense, this corporalion must have anticipated.
The argument that il dirl not almost suggest • the r|urry wbrthei the individuals composing this corporation, its
I

'

April
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that they were once small boys
of small boys to climb little oak
tiees filled with abundant branches reacaing almost to the ground is a
habit- which corporations, stretching their wires over such trees, must
take notice of." It was held that the company was legally responsible for

employes

and

themselves.

had

agents,

forgotten

The immemorial

habit

the injury.
Temple vs. McCorab City Electric Light
pany. Supreme Court of Mississippi, 42 So. Rep. 874.

graph company and an electric railway company alleged that the plaintiff
was a lineman in the employ of the telegraph company. He was directed
by his employers to string two telegraph wires upon a line of poles which
already carried three feed wires belonging to the railway company.
These feed wires were similar in appearance and size to the copper wire
ordinarily used for telegraph and telephone purposes, but they transmitted
a current of 5500 volts.
They were strung at a point several feet below
the tops of the poles and were uninsulated.
The plaintiff was instructed by the foreman in charge of the work to climb one of the poles
and as the arms prepared for the wires which he was about to string
plaintiff

necessarily

came

in

con-

with the latter while climbing the pole.
As he did so, he fell
backwards, freeing himself from the feed wires, and his belt caught on
one of the iron steps of the pole, where he hung until he was taken
down by his fellow workman. The contact resulted in serious injury to
him by being burned and shocked. From the evidence it appeared that
it was the ordinary practice of those engaged in stringing electric ^^^res
to place wires carr>*ing dangerous currents of electricity above all other
wires, and that, when a lineman saw a wire fastened below telegraph
or telephone wires, it was an indication that such wire was not dangerous.
The plaintiff testified that he did not know that any of the wires
on the pole carried high currents; that there was no sign or warning
upon the pole indicating the dangerous character of the wires, and that
he had received no other notice of their presence.
It was shown that
the foreman had knowledge of the position of and danger connected with
the feed wires and it was held that his knowledge constituted knowledge
on the part of the company so as to make it the duty of the company
to warn its employes in regard to the feed wires.
In determining that
the defendants were liable for the plaintiff's injuries it was held that the
plaintiff had not assumed the risk of the danger from which he was
injured.
A servant assumes only the ordinary risks incident to his employment and such dangers as are obvious and apparent.
Danger from
feed wires attached to a pole at a point below telephone wires was shown
not to be one of the ordinary risks incident to the employment of a line
In their position they constituted an unusual risk and the danger
man.
was neither obvious nor apparent.
A verdict for $25,000 was rendered
Postal Telegraph Cable Company vs. Likes,
in favor of the plaintiff.
Supreme Court of Illinois. 80 N. E. Rep. 136.
tact

Educational.
OHIO STATE UNIVERSITY.— Impressive

testimony to the fame of
Milwaukee as a manufacturing center of machinery and electrical apparatus is given every little while by the descent upon the Cream City of
parties of students from technical schools, eager to supplement the
knowledge gained in class rooms with an insight into the practical side
o( their profession.
The latest party of students to visit Milwaukee were
the "electricals" of the Ohio State University. The students left Columbus, Ohio, on March 24 and returned to the University March 31.
A
third of the time allotted to their trip was spent in Milwaukee, among
the other cities visited being Chicago and Cincinnati.
While in Milwaukee the students were the guests of the Allis-Chalmers Company at a
luncheon given at the club house at West Allis. While in Milwaukee
they also visited the works of the Cutler-Hammer Manufacturing Company, where they were photographed. The party was in charge of Prof.
Francis Cary Caldwell and consisted of the following students: N. R.
Work, J. L. Grant, R. W. Hall, Carl E. Pool, W. S. Williams, H. W.
Conrad, Chas. P. Cooper, J. G. Stewart, D. S. Moore, H. A. Seabright,
.v'.
H. Steuve, C. P. Galleher, S. E. Gillespie, Wm. E. Larzelere, Chas.

W. Yerger, Jas. Y. Haring, R. E. Hecker, Geo. B. Thomas, H. >L OMs,
G. L. Eisclstein, W. O. Dean, M. B. Evans, Frank W. Funk, O. G. Galland, R. R. Pcnn, A. H. Hcitmann, R. R. Hazlitt, H. I. Dodson, John

W. Koush,

Sample, G. B Schneeberger, E. R. Dike,
G. Mullin, H. A. Cowgill, E. E. Moore,
I".
A. Zink, M. Erlangcr, L. Ridenour, II. S. Knerr, Lee H. Shinkle,
and II. M. Grossman.
C.

Slager, L.

J.

C. T. Evans, E. A. Cooke,

I.

Wm.

Obituary.
A. D. NEWTO.V.— Mr. Arthur D. Newton, manager of the elecdepartment of the Boston branch of the H. W. JohnsManville
Company, died on Wednesday, March 13, from an attack of the grippe.
Mr. Newton had m.iny close business and personal friends throughout
the New England Slates, who will regret exceedingly to learn of his
sudden death.

MR.

trical

MR.

M.

BRIGHAM,

night manager of the Western Union TeleToledo, Ohio, died at his home in that city recently
as a result of a stroke of apoplexy sustained a few hours before.
Mr.
Trigham was born in Toledo 56 years ago and for 30 years had been

graph

C.

Company

at

connected with the Western Union.

Yaryan in
wife and one
T.

He was

also interested with

heating and lighting business.

his

He

is

Homer

survived by a

son.

Personal.

& Power Com-

LIABILITY FOR IN7URY TO LINEMAN RESULTING FROM
CONTACT WITH FEED WIRE.—A complaint filed against a tele-

were placed above the feed wires, the

735

SCHOONMAKER

SYLVANUS

-MR.
O.
the American Telephone
Charles B. Bowditch.
of

UHL

MR. ALBERT
Company,

&

Telegraph

has resigned his position with the

Houston, Tex., on account

of

has been elected a director
Company, succeeding Mr.

of

ill

health,

Woods

Electric

and has gone

to El

Paso to recuperate.

MR. M. S. CONNER, of the Stromberg-Carlson Telephone Manufacturing Company, of Rochester, N. Y., has just returned from a six weeks*
trip in Europe, where he went to look after the rapidly growing foreign
business of his company.

FRANK

MR.

L. BEAM, manager of the Ohio Independent Telephone
has appointed committees to look after the independent
and arrange for conventions in each district, into which the

-Association,

movement

State is divided.

MR.

C MAHER,

some years

chief lineman of
Ohio, has been chosen as
Fisher Electrical Company of that city.
Besides his
Maher has charge of the outside electrical work of the
& Light Company.

phone Company,

for

of Toledo,

the

Home

Tele-

manager of the
other work Mr.
Toledo Railways

EDWIN W. GOROM has resigned his position as manager for
Grayson County Telephone Company, of Denison, Te.x., and has
accepted a position with the San Angelo Telephone Company at San
Angelo, Tex. Mr. Gorom has been in the telephone business many years
and is a telephone engineer as well as a manager of telephone properties.
MR.

the

MR. MARTIN LOEWNIG,

of 334 Carondelet Street. New Orleans,
has formed a partnership with Mr. P. B. Jones, C. E., under the
firm name of Loewnig & Jones, as consulting illuminating engineers.
Ihe field is a new one in the far South. Mr. Loewnig will continue his
expert work for the Mutual Insurance Company, of New Orleans.

La.,

MR.

ROBERT

SH.\.\L, formerly with the General Storage Battery
York, has accepted the position of sales engineer of
the Bliss Electric Car Lighting Company, as assistant to the vice-president. Col. John T. Dickinson, with headquarters at the company's New

Company,

York

C.

New

of

Night and Day Bank Building, Fifth Avenue and Forty-

offices.

Fcurth Street.

MR. A. J. KENNEDY, who has been with the Stromberg-Carlson
Telephone Manufacturing Company, of Rochester, N. Y., for a number of
years, in its engineering and later in its sales department, has associated
himself with the Wire & Telephone Company of America, as traveling
representative of its sales department.
Mr. Kennedy has a broad acquaintance in the telephone

MR.

field.

DOUGLASS.— Mr.

Egbert Douglass has resigned his position
Power & Conduit Company to become prominently associated with the bond-selling department of the
Electric Bond & Share Company, of New York.
Mr. Douglass left Buffalo on April i.
He went there about four years ago from the General
Electric Company's plant at Schenectady and reorganized the power
plants for the Cataract Company and the Buffalo General Electric Company. Mr. August Smith, from Schenectady, will succeed Mr. Douglass.
E.

as electrical engineer for the Cataract

MR.

F.

GARDENER.— Mr.

Joseph F. Gardener, for the past four
the Pittsfield (Mass.) Electric Company, and in
charge of its electric service and new business departments, has resigned
his position to take effect April i.
Mr. Gardener has taken a position
with the firm of W. R. Gardener Co., of Pittsfield, who are general
agents of the -Associated Trust of Boston and the Title Guarantee &
years

J.

employed

by

Trust Company, of New York. The investment business of the above
concern has grown to such proportions that it was found necessary to
make a special department which will be known as the investment dcpartn'ent.
Mr. J. F. Gardener will have charge of this department.

PROF. D. C. JACKSON.— Prof. Dugald C. Jackson, of the electrical
engineering department of the Massachusetts Institute of Technology, has
been selected as the third member of the special commission to arbitrate
on the price to be paid by the city of Boston to the Edison Electric
Lighting Company for lighting the streets and public buildings. The
other members of the commission are Excise Commissioner Samuel H.
Hudson, appointed by the Mayor, and Herbert A. Wagner, selected by
the Edison Company.
Mr. Hudson and Mr. Wagner selected Professor
Jackson. This commission is provided for in the contract now existing
between the city of Boston and the Edison Company, with the power to
reduce the price paid by the city should it find that the charges are
excessive.

ANDREW

MR.
KEISER, assistant superintendent of the Pittsburg
Division of the Pennsylvania Railroad, succeeds Mr. .Morrow as superintendent of the new West Penn Division.
He started in the service ol
the Pennsylvania as a messenger boy in i8;S.
Since that time he has
been telegraph operator, yard master, train dispatcher, chief train dispatcher, assistant freight trainmaster, division operator and passenger
trainmaster.
He was made superintendent of telegraph on June I, 1903,
and in February. 1905, was made assistant superintendent of the Pittsburg Division. Mr. Daniel C. Stewart leaves the office of superintendent
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become assistant superintendent of the Pittsburg Division.
years old, and since 1878 has been in the employ of the company as mail carrier, telegraph operator, train dispatcher, division operaHe was appointed superintendent of
tor and passenger trainmaster.
telegraph on March i, 1905. Mr. John B. Fisher succeeds Mr. Stewart as
superintendent of telegraph. He is 43 years of age, and has been with
the Pennsylvania Railroad since 1883, with the exception of three months
during the Spanish \\'ar. He leaves the position of freight trainmaster
of telegraph to

He

is 45

of the

Middle Division.

Vol.

XLIX, No.

14.

supplies, electrical novelties, burglar and fire alarms, automatic gas lighting specialties, linemen's equipment, medical apparatus and laboratory
supplies in fact anything and ever>-thing pertaining to electricity.

—

"Business Notes.
ROSENBAUM & STOCKBRIDGE.— The

patent law firm of RosenStockbridge, which has been located at 140 Nassau Street, New
City, moved into new offices at 41 Park Row on April i.

baum &
York

Trade Publications.
STKAM TURBINE ENGINEERING.— The McGraw

COMPANY.—

Publishing Com-

books relative to the steam turbine which includes fourteen titles of books on this subject which in the past few years
have been printed in English. The list does not include the books on the
subject published in the German language, which nimiber nearly a score.

pany has issued a

list

of

ENCLOSED ENGINES.—A

edition

revised

Bulletin

of

No.

125

in

Series has just been issued by the B. F.
Sturtevant Company, of Boston, Mass. It describes the line of vertical
forced- lubrication enclosed engines which this company manufactures in
A sectional view
eighteen different sizes ranging from 5x5 to 12x10.

the Sturtevant Engineering

makes

clear the

method

of positive lubrication.

The Phoenix Electric ComPHCENIX ELECTRIC
nay, of Mansfield, Ohio, has opened an office at 83 West Jackson Boulevard, Chicago, 111., where it will carry a stock of motors and dynamos.
The office is in charge of Mr. John Nangle, formerly salesman for the
Western Electric Company.

THE FRANKLIN ELECTRIC MANUFACTURING COMPANY,

of

Hartford, Conn., is opening an office at 602 Fisher Building, Chicago,
where it intends carr>-ing a full line of standard reflectors, miniature,
gem and tantalum incandescent lamps. Mr. Charles N. Thorpe has been

appointed manager.

THE ELECTRICAL WORLD
this

week under the management

has opened an
of

office in San Francisco
Mr. Herbert Booth King, who is

known on the Pacific Coast. The address is 701 Atlas Building, 604
Mission Street. Copies of the paper and of the books and publications
of the McGraw Publishing Company will be carried in stock for the
well

GAIL-WEBB FIXTURES.—The

Gail-Webb Manufacturing Company,
of Buffalo, N. Y., has brought out a neat oblong small-size catalogue in
regard to its adjustable electric fixtures and portables. These goods have
been illustrated and described in our pages quite fully, and mark a distinct advance in apparatus and methods for securing the efficient use of
illuminants. The basic idea involved is that of bringing the lamp to the
work, instead of trying to take the work to the lamp; and these ingenious
fixtures and holders, permitting play and adjustment in every direction,
are ideal for shops, drafting boards, libraries, stores, etc.
varieties are all brought to notice in this catalogue.

The

different

MINIATURE BULLETINS.— Miniature

bulletins Nos. 4002, 4003 and
been issued on the subjects of "Allis-Chalmers Direct Current
Motors and Generators," "Electric Hoists" and "Polyphase Induction
Motors," respectively. These are designed primarily as envelope enclosures and do not profess to give any very detailed description of machines; nevertheless, the reading of them should be sufficient to stimulate
For the busy man of today "coninterest in the subject mentioned.
densed" advertising matter, especially when offered in such form that it
can be slipped into one's pocket and examined at odd moments, is frequently of much more benefit to the manufacturer than more elaborate
4ro4 have

convenience of our friends on the Pacific Coast. The Pacific Coast
terests are thoroughly covered by the
Electrical World, which

inis

national in character.

WIRE

TELEPHONE COMPANY OF

AMERICA.-It has come to
&
the attention of the Wire & Telephone Company of America, at Rorne,
N. Y., that since the fire which destroyed a portion of its plant on Feb.
23. 1907, reports have been circulated that this will affect them in taking
care of the requirements of its trade.
This company is particularly
know that the fire will in no way hamper it in
various products. The fire destroyed only that part
of its plant in which bare copper wire was drawn, and immediate
arrangements were made for the drawing of its copper by other mills.
anxious to have the trade
the delivery of

&

The Wire

its

Telephone Company

large addition to

its

of

America was

just about to erect

a

plant, which, in connection with the rebuilding of its

Manhattan Electrical SupPark Place, New York City, has just issued a condensed
catalogue No. 22 which is called and embraces "Something Electrical for
Everybody." It contains 144 pages and over 750 illustrations of goods
manufactured and handled by the concern and is the most comprehensive
catalogue for its siic ever published, including as it docs electrical prodall branches, viz., electricians' supplies, telegraph instruments and
ucts
supplies, automobile and motor boat sundries, telephones and telephone

wire mill, is now well under way. When these buildings are completed
the company will have one of the most modern wire manufacturing plants
in connection with another new and modern building to take care of its
telephone business. The new buildings in course of erection will be of
The entire manufacbrick and steel construction, absolutely fireproof.
turing plant will be equipped with a sprinkler system, connection with a
pumping station of its own and water tanks of sufficient capacity for fire
protection. Its entire manufacturing plant, including present works, will
be operated by electric power, the equipment being so arranged that the
machinery can be driven independently in groups.
The handling of
copper throughout the works will be done by pneumatic hoists, and all
machinery and equipment will be such as experience has demonstrated to
be best adapted for the economical production of high-class work.

DIRECTORY OF ELECTRICAL ASSO-
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and expensive publications.

SOMETHING FOR E\'ERYBODY.— The
Company,

ply
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CIATIONS, SOCIETIES. ETC.
ifubluhtd

first

AiiUiCAM
loth

S.

St.,

Canadian Street Railway
48 King

Association.

Secretary.

ELECTtociimiCAL SOCIETY. Secretary, S. S.
Next meeting Philadelphia, May
Fhiladelpbik.

Dr.

C.

E.

Sadtler,

59

1,

3

and

4,

AuEaicAN lif»TiTUTE o» Electeicm. Enoimbeei. Secretary, Ralph W.
pope. Engineering Societiea' Building, a? We»t jgth St., New York.
Ameiic

fourth

Friday of each month.

and Ihteeueean Railway EHCiHEtEiHc Aeiociation.

n Stieit

Walter S. Mower, London, Ont.
Aheiicaii Society of Mechanical En<.inee«i.

Secretary,

(engineering

Rice,

Building.

Societiei"

J9

Secretary,

Welt 39th

St.,

Calvin W.
York.

New

Spring iDceiing. Indianapolii, Ind., May, 1907.
Secretary, G. W.
AuEEicAN Society of Municifal iHFaovEUENTS.
Next meeting, Detroit.
Tillion, Municipal lluilding, Brooklyn, N. Y.
Mich., third WedncHlay,

AuEEiCAH Steeet
V.

B.

New

SwenKjn,

ft

Septemlacr,

Inteeu»ean

Kngine«ring

1907.

Secretary,
RAILWAY AuociATiOR.
Building. J9 Weit 39th St.,

Societie«'

York.

Secretary, George
Aeiociation of Ediion Illuuimatihi. Coufamiei.
R. Sietifjo. New Bedford, Mem.
AiKciATioN OF Klecteic Lioiitino EifoiNEEEa OF Niw Emoland. SecAnnual
retary, WelU E. Holme*. 308 Wathing1"n St., Newton, Maaa.
meeting! held in Boiton, third Wedneiday in March.
Secretary, P.
AstociATioN OF Railway T«ie<jeafii Sufeeintendente.
W. Drew. Milwaukee, Wla. Next meeting Atlantic City, N. J., June
19,

land.

1907.

Califoinia Indefenoent
WhittUr. .Sprncrt. Cal.

Telefiione

Aeeociatioh.

.-Kssociation.

Secretary,

P.

T.

S.

Secretary.

Young, Toronto,
Allan H.

Royce.

Toronto. Ont.
Secretary,

W.

F.

Mulhol*

Indianapolis. Ind.

Colorado
John

tary,

tember,

Electric
F.

Dostal,

SecreLight, Power & Railway Association.
Next meeting, Sep405 17th St., Denver, Col.

1907.

Club

Crosby, laoo
of Cleveland.
Secretary, Geo.
L.
Cleveland, Ohio.
SecreElecirical Contractors' Association or New York State.
tary, John P. Faure, 77 Water St., Ossining. N. Y.
Electrical Contractors' Association of State of Missouri. Secretary, Chas. J. Sutter, tiao Pine St., St. Louis, Mo.
Secretary- Treasurer, Geo. H.
Electrical Salesmen's Association.
Erich, 401 Monadnock Block. Chicago.
Secretary,
Wm. R.
Electeical Trades Association of Canada.
.Stavely. Royal Insurance Building. Montreal. Can.
Secretory, Frederick P.
Electrical Trades Association of Chicago.
Vose, MaT(|iiettc Building, Chicago.
Secretary, E. A.
Electrical Trades Association of Phii.adelpiiia.
Meetings, second and
Symnies, 810 Drexcl Building, Philadclplii.1, Pa.
fourth Thursdays each month.
Secretary.
Electrical Trades Association or ink Pacific Coast.
Monthly
Albeit H. Elliot. Claus Spreckles Building, San Francisco, Cal.
meriings, San l-'ranclsco, first Thursday of each month.
Electrical Trader Society of Nr.w York (Mcmbrr National Electrical
Secretary. Frani Nrilson, 80 Wall St., New York,
Trades Association).
I'*ri<lay of c.ich month.
llo.-ird of llirrclors meets second
Secretary, R. A.
EMriRE State Gas and Electrical Association.
Next meeting. November, 1907.
Davidson, 58 William St., New York.
Secretory,
Enoihi Builders' Association of hie United States.
Corilandt St., New York,
J. I. Lyle, 39

Electric

i»o7-

Meeting!,

W.

St..

Secretary, T.

Central Electric Railway Association.

istut of tach month.)

AuuiCAN ELECT«o-Tiii«AriUTic
Skinner, New Haven, Conn.

Canadian Electrical Association.

Schofield

Building,

April

Illinois State Electrical Association.

La

H. E. Chubbuck,

Secretary,

Salle, 111.

Illuminating Engineering Society.
4 Irving Place,
each month.

New

York.

Meetings

Secretary, Dr. Arthur
in

New

York,

second

H.

Tupper, 84 State
each month.
Pearl

W. Landgrebe, Huntingburg, Ind.
Secretary.
International Association of Municipal Electricians.
Frank P. Foster, Corning, N. Y. Next meeting, Norfolk, Va.
Iowa Electrical Association. Secretary, L. B. Spinney, Iowa State
College, Ames, la.
Next meeting, Clinton, la., April 18 and 19, 1907.
Iowa Independent Telephone Association. Secretary, C. C. DeerBoone,

la.

D. Nicholson, Newton, Kan.

Next meeting, Topeka, Kan., October

16,

1907.

Kentucky Independent Telephone Association.
Maret, Mount Vernon, Ky.
ber each year.

Secretary,

James

Regular meeting, second Tuesday in Octo-

Massachusetts Street Railway Association.
Secretary, Charles S.
Meets second Wednesday of each
70 Kilby St., Boston, Mass.
month, except July and August.
Clark,

Michigan Electric Association.
Secretary, A. C. Marshall, Port
Huron, Mich.
Missouri Independent Telephone Association.
Secretary, Houck
McHenry, Jefferson City, Mo.
National Arm, Fin & Bracket Association. Secretary, J. B. Magers,
Madison, Ind.
National Electric Light Association. Secretary, W. C. L. Eglin,
Philadelphia, Pa.
Next meeting, Washington, D. C, June 4, 5, 6 and 7,
1907.

National Electrical Contractors' Association of the United States.
W. H. Morton, 94 Genesee St., Utica, N. Y. Next meeting.
New York City, July 17, 18 and 19, 1907.
National Electrical Trades Association. Secretary, Fred P. Vose,
Next annual meeting, Chicago, sec1343 Marquette Building, Chicago.
ond Thursday in June, 1907.
National Interstate Telephone Association. Secretary, A, L. Tetu,
Secretary,

Nashville, Tenn.

New England

Electrical Trades Association.

Secretary,

Alton

Weekly Record
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by

App. filed April 19, igo6. A form of electric controller having resistances mounted in the body thereof and enclosed within a
hollow drum, on the surface of which are mounted the segments of
the controller.
N. Y.

ELECTRIC AL.^RM;

Jacob R. Donnenworth, Lacombe. Alberta, Canada.
App. filed March 2, 1906. A form of mechanical circuitclosing device comprising a rod adapted to be moved by the foot of
the bank cashier and actuating a circuit-closing device.
ELECTRIC SWITCH; Gerald W. Hart, Hartford. Conn. App.
848,028.
filed June 25,
Switch adapted to be secured to the ceiling
1906.
which will be removable and safe from short-circuiting or arcing. Has
a rotatable switch arm and an oil-containing receptacle in which the
switch arm moves.
TROLLEY WIRE SLEEVE; Charles W. Ketteman, Dayton,
848,035.
App, filed Oct. 29. 1006. Form of trolley wire sleeve adapted to
O.
be quickly attached to the disengaged ends of a trolley wire and
temporarily connect the same.
Has gripping rollers with serrated
edges to tighten the wires in the device.
LIGHTNING ARRESTER; James H. Pearson, Bloomficld, Ind.
848.045App. filed Jan. 9, 1906.
A lightning arrester adapted to be compactly contained in a rectangular casing.
Has a pair of cavities containing mercury, which is expanded by the heavy lightning discharge
so as to temporarily close a ground connection.

848,016.

848,047.

ELECTRIC-CABLE SPLICING AND DISTRIBUTING BOX;

E. Procunicr. Oak Park. 111.
App. filed Feb. 6, 1905.
The
wires of the distributing box lead upwartily from a pipe at the bottom
thereof, which is scaled by paraffine poured therein.
The front of
the box is removable so as to expose the wires for the purpose of
making the connections.

Henry

SIDEWALK CONDUIT: John B. Thacher. Albany. N. Y.
The sidewalk is constructed with U-shai>ed
App. filed Oct. 6, 190^.
troughs of concrete, with laterally projecting studs therein on which
The troughs have a hinged cover
the telephone cables arc supporten.
plate in the sidewalk by which the cables arc exposed.

848.068.

MODULATING

TELEPHONE-RECEIVER; Kellcy M. Tur848.073.
App. filed Jan. 13, rgo6.
ncr, New York. N. Y.
device by which
the sensitiveness of an ordinary telephone receiver can be adjusted
to any desired value or degree of loudness by merely moving a projecting lever or arm thereof. This arm has a cam device for pressing
a rubber pad against the diaphragm so as to deaden the vibrations
thereof.

A

ELECTROCAPILLARY DETECTOR AND RECORDING
APPARATUS; James T. Armstrong and Excl Orling, I^ndon, En(f-

848.081.

Has mercury tubes with their
App. filet4 Aug. 31. IQ04.
lower ends immersed in cup<i containing dilute acid.
Connections
are provided bv which one mercury tube conducts a positive electric
charge, while the other has a negative charge.
land.

Wednesday

of

Boston, Mass.

New
New York.
New York State

K.

Independent Telephone Association.
Secretary,
M. Eaton, Niagara Falls, N. Y. Next meeting, Syracuse, N. Y.,

Tune,

1907.

Northwestern Electrical Association.

Secretary, Roger N. Kimball,
Kenosha, Wis. Next meeting, Milwaukee, January, 1908.
Ohio Electric Light Association. Secretary, D. L. Gaskill, Greenville, O.
Next meeting, Toledo, Aug. 20 and 22, 1907.
Ohio Independent Telephone Association. Secretary, Ralph Reamer,
Portsmouth, O.
Ohio Society of Mechanical, Electrical and Steam Engineers.
Secretary, F. W, Ballard, 104 Canal St., Cleveland, O.
Oklahoma Electric Light, Railway & Gas Association. Secretary, Charles W. Ford, Oklahoma City, Okla.
First annual convention,
Oklahoma City, April 22 and 23.
Old Time Telegraphers and Historical Association.
Secretary,
John Brant, 195 Broadway, New York.
Next meeting, Niagara Falls,
N. Y., 1907.
Pacific Coast Electrical Transmission Association. Secretary, Samuel G. Reed, Portland, Ore.
Pennsylvania State Independent Telephone Association. Secretary,
H. E, Bradley, 136 South Second St., Philadelphia, Pa.
Pike's Peak Polytechnic Society. Secretary, E. A. Sawyer, Colorado
Meetings second Saturday of each month.
Springs. Colo.
Public Utilities Associ.\tion of Indiana.
Secretary, J. A. Shunk,
Peru, Ind.
Regular meetings, second Thursday in May and December.
Underwriters' National Electric AssociatioJj. Secretary, Electrical
Committee, C. M. Goddard. 55 Kilby St., Boston, Mass.
Next meeting,
March, 1907.

Vermont and New Hampshire Independent Telephone Association.
W. Buzzell, St. Johnsbury, Vt.
Vermont Electrical Association. Secretary, C. C. Wells. Middle-

Secretary. G.

bury,

\'t.

Western Society of Engineers.
Electrical Association.

Electrical

Section, formerly Chicago

H. Warder, 1737 Monadnock Block,
Wednesday of each month, except
Annual meeting, first Tuesday after Tan. i.

Secretary, J.
meetings, first

Regular
Chicago.
January, July and August.
each year.

of Electrical Patents.

Rosenbaum & Stockbridge. Patent Attorneys, 41 Park
Row, New York.]
ELECTRIC CONTROLLER; Roy W. Brown, Amsterdam,

[Conducted
848.006.

26.

F.

first

St.,

tary, E.

Iowa Street and Interurban Association. Secretary, L. D. Mathes,
Dubuque, la. Next meeting, Clinton, la.. May, 1907.
Kansas Gas^ Water & Electric Light Association. Secretary, James

Directors meet

Boston, Mass.

Street Railway Club.
Secretary, John J. Lane, 12
Meets last Thursday of each month.
York Electrical Society. Secretary, G. H. Guy, 114 Liberty

St.,
.

Secre-

St.,

New England

Elliot,

Friday of

Independent Telephone Association of Southern Indiana.

ing,

m
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848,085.

SPRING CLAMP FOR ELECTRIC TERMINAL WIRES;

A

App. filed Aug. 7, i9o6.
J. Brewer, New York. N. Y.
cleat connection for batteries and the like.
Has a
piece of spring wire bent to form two engaging loops, between which
the terminal wire is received and clamped.
Horatio

form of wire

PROCESS FOR THE PRODUCTION OF AN INSULATING
MATERIAL FOR ELECTRICAL PURPOSES; Johannes Meyen-

848,117.

berg, Baar, near Zug, Switzerland.
App. filed Dec. 4, 1905.
The
process of producing insulating material which comprises subjecting
animal filaments to fermentation, then treating with an alkaline lye.
precipitaling the natural cements by a coagulant, removing resultant
liquid therefrom, then mixing the residue, and finally shaping the
same.

848,120.

AUTOMATIC

TRUNKING

SIGNALING APPARATUS:
App.

Nov.

z-j^

DEVICE

August A.

1906.
Relates
matic telephone e.xchange having
keys of the subscribers' lines.
filed

AND

Monson,

St.

SELECTIVE
Paul,

Minn.

mechanical details of an automagnets adapted to operate the
to

BLEACHING

CABINET; Wilmont E. Strong. Tacoma. Wash.
App. filed June i. 1906.
Form of flour bleaching apparatus, having
a iahinet containing electric cells which produce the fumes used in
bleaching flour.
Includes separate slides by which the connections
between the cells can be closed.

848,138.

CIRCUIT-BREAKER; Albert C. Woehrle, New York. N. Y.
App. filed June 16. 1906.
A circuit-breaker for induction coils designed lo be noiseless in operation.
Instead of an ordinary pivoted
vibrator there is employed a coil spring? which moves when magnetized to separate from a contact point without shock or jar.

848,148.

ELECTRICAL BLASTING MACHINE;
Pa.
App. filed April 25. 1906.
A

Lucien W. Bowman.
rectangular box concompartments having dry batteries therein, together with a
belt which constitutes a potential terminal, and with which one of
the circuit wires is engaged when it is desired to produce a blasting

848,153-

Reading,

tains

current.

848.163.

ELECTRIC HEATING;

848.182.

BRUSH HOLDER FOR MOTORS AND GENERATORS;

Samuel

S.

Evcland. Philadelphia. Fa.

A form of pres.s having substantiallv the
App. filed Sept. 13, 1004.
form of a sensitive drill. The electric current is passed through the
spindle and work support so as to weld the parts which are being
rotated and pressed together.
.\pp. filed Aug. 18, 1905.
Brush-holder
designed for larRC electric motors using heavy currentsby which the brushes are subjected to a direct force

John Lindall. Boston, Mass.
specially

Provides

nic.Tns

by a spring, whose tension is subst.intially -constant in all positions
of the brush, and which can be quickly and easily removed for
replacement or repair,

RAILWAY

TIE; Parshall D. Nichols, dec'd (E. A. Nichols,
848,197.
nnministrntrix'). Edge worth Borough, Pa.
App. filed Dec. n, 1005.
A crosstie for rails, consisting of a wire section having one of its
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members spread laterally to fork the base plate, and having portions
the rail.
of its opposite members spread laterally to form sides for

New York. N. Y. App.
In a telegraph system, the combination with
lines, each set comdifferent
a plurality of transmitting sets for
respectprising two transmitters, for currents of different polarity
means condistributing
generator,
ively, of an alternating-current
and
trolling the supply of current therefrom to said transmitters,
commutating means for each set of such transmitters operated
synchronously.
Maaskant
Cornelius
TRUCKS;
FOR
848 2S6- LOCK
/< magnet
App. filed Nov. 27, 1905.
Waterval Boven, Transvaal.
operated lock for freight car doors, the circuit of which is adapted
the car
to be completed from a switchboard located at a place on
known onlv to authorized persons. The switchboard contacts are
which
is in
one
of
only
also concealed by having a bank of segments,
the circuit.

848,221.

filed

TELEGRAPHY;

March

John C. Barclay,

1906.

lo,

RAILWAY

Vol.
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S4S.39S.
AUTOMATIC-E.\CH.A.NGE SELECTOR; John G. L. Roberts.
Chicago. 111.
App. tiled June iS. 1906. Has multiple line terminals
arranged in rows across an arc-shaped field, and means for rocking
a switch to bring any selected terminal in connection with any desired line terminal of its corresponding row.

CURRENT CONTROLLING APPARATUS; August Sundh,
Vonkers. N. Y. App. filed June 12, 1905. A form of switchboard
for elevator systems having a floor controller and a main line switch
and means for positively throwing said switch to prevent the car
running beyond a predetermined limit of travel.

S48.405.

METHOD OF MAINTAINING OR INCREASTXG THE
FLUIDITY OF MOLTEN OR SEMI-MOLTEN >L\TERIALS BY
ME.ANS OF ELECTRICITY; Frank Wynne, Westminster, London,
England.
App. filed June 23, 1905. A method of heating a stream

848,422.

red-hot molten or semi-molten material electrically while flowing
from one place to another, said method consisting in causing a continuous electric current to flow through the entire falling portions of
of

the stream.

INSULATING-CLAMP: Thomas B. Lee, Charlotte, N. C.
Clamp designed to support power transfiled May 15, 1906.
Has a pair
mission cables on top of the usual petticoated insulators.
adapted
to clamp a transmission wire and enof inflexible sections
gage the neck of an insulator, and means for securing said sections

848.4-3.

App.

r3

together.
Louis Renault. BillanSPEED
848,494.
court. France. App. filed -\pril 28, 1904. Driving and speed changing
having
dynamo
and a motor in co-axial
motor
vehicles
a
mechanism for
relations, and a circuit controller for changing the torque and speed

CHANGING MECHANISM:

relations.

TERMINAL BASE; Louis Steinberger,
A plurality of insu.-Xpp. filed June iS, 1903.
York. N. Y.
rabbit
edges so as to become interlocked together
lating blocks have
and form a built-up base of any desired size.
INSULATOR PIN AND SUPPORT THEREFOR; Louts
848.506.
App. filed July 24, 1905. .\n insulaSteinberger. New York, N. Y.
tor pin formed of plastic composition with a central metallic core.
way
so as to conform to the shape of
The pin is molded in a special
the cross arm on which it is mounted.
INTERLOCKING

848.505.

New

UNDERGROUND

ELECTRIC

848.507.
Sullivan,

848,163.— ELECTRIC HE.MING.
Jules A. Birfield. Rochester, N. Y.
Feb. 13, 1905. In a telephonic switching device, the combiof a plurality of selective keys,
key,
operator's
nation with an
mechanswitch mechanism for each selective key. independent switch
independent switch mechanism
said
key,
ism for said operator's
forming means ^r locking said operator's key upon actuation thereof,
and means upon actuation of one of said selective keys for automatically causing the restoration of said operator's key.

SWITCHING DEVICE;

848.283.

Adp

RAILWAY;

Sylvester

M.

San Francisco. Cal. -*\pp. filed May 7, 1906. The usual
trolleys are supported in an underground railway conduit, and the
trolley wheels project upward from a depending plate or frame,
being supported at the ends by spring-pressed pivoted arms thereon.

filed

MEDICAL

APP.^RATUS; Carlos Van Bergh,
ELECTRIC
848.S18AVinnipeg. Manitoba, Canada.
App. filed Dec. i, 1906. Construction
of motor having a commutator adapted to deliver a current drying
only one-half of each revolution, and means for retarding the armaCauses a slow pulture during the remainder of each revolution.
sating current in the motor circuit.

CIRCUIT-CLOSURE
AUTOMATIC SPEEDCONTROLLED Dawson,
Indianapolis.

848202.

FOR ELECTRIC GENERATORS;

Charles E.

In order to automatically open the
1906.
generator, except when it is in operation;
circuit of
patentee has a pair of concave disks containing balls which fly outward by centrifugal force, thereby separating the disks and moving
a rod to close the circuits.

App.

Ind

Aug.
a magneto
filed

11.

.SYSTEM FOR OPERATING SWITCH POINTS

201
848,293.

AND

SIG-

App. filed Aug. 27, 1004.
Paris, France.
interlocking system for railroad switches and signals, adapted to
two levers, each of which
signals
means
of
by
work the switches and
corresponds to one of the ends, by which a rrain can enter or leave
a protected zone of the road.

'.NALS- .Mbcrt Descubes,

An

848,473.

INDICATOR;

848.519.

— 1NSUL.\T]NG

Chester

Yerstccg,

CLAMP.
Ashton.

S.

D.

App.

filed

An indicator for grain bins adapted to be displaced
14. 1906.
A triangular
close an alarm circuit when the crain is exhausted.
box is held in an inclined position by the grain, but swings into a
vertical position to close a circuit with an interior stationary arm
when the grrain is exhausted.
David H. Cokcr. Piedmont, Ala. App. filed
848,535.
April 7, 1906.
Construction of an annunciator whereby a signal may
be transmitted from the office of a factory to notify an employee
Provides for a return signal rethat his attendance is wanted.
transmitted back to the otVicc to show that the calling signal has been
received.
Nov.

and

ANNUNCIATOR;

nATTERY-PLATK;

William G. C. Krause, Watcrbury. Conn.
App. filed June 24, 1005.
A battery-plate holder of the class described, comprising a pair of spaced back supports to engage the outer
surfaces of the back of a plate, a front member hinged to said
plate, and means to hold said members in a closed position to clamp

848,559.

a plate.

TELEPHONE-DETECTOR; Arnold R.
In telephony,
App. filed March 31, 1906.
breaking means arranged in a talking-circuit,
the number of a station breaking in to the

848,568.

Piehn.

Alta

Vista,

la.

circuit making and
and scrvina to siKn.il

a

receivers ot

connected

subscribers.

ZINC

848.570.

EI.KXTRODE;

Charle.it

Schoenmehl, Watcrbury.
B.
electrode, comprising a zinc

An
Conn.
App. filed Nov. 16, 1905.
having a reduced extension, a suspending- rod embedded in l)nt profurling fr«im said extension, and a hardened shouUier on saiil rod
.idjoining the end of the extension to engage the under side of the
1

cover.

UjL^m
KAi.'i-TV M'SF
>Air.ii
'.•

»48.3?6

SUSPEN.SION DEVICE EOR ELECTRIC LAMPS;

848.57.1.

ClkCLlT-CIXJSUKE KOR

OjOjOZ— AUTOMATir SI'F.KO roNTknl.I.KIl
^^
ELECTRIC GENERATORS.
K<lwnrd

...

.

Slrinmnnn,
A...

,,]^(

nptlcndorf.
ot-,,

,0

and Jcmcph
A (orm

,qo6.

Canjpbell

.Automatic susApp. filed Jan. la, 1007.
Smart. Swansea, England.
prnHJon gear for electric arc lampn, by which they may be suspended
The lamj) circuit is automnticnlly broken when
or rniHr<l or lowered.
the

lamp leaven

iti«

nonnal position.

PRODUCTION OK liOMOC.ENKOUS HODIKS FROM TANTALUM OR OTHER METALS; Marcello von Pirani. Wilmersdorf.

848.600.

Hcrlin, (»rrmany.
App. tiled Oct. 4, Mjn6. The inethnd of producing
hotiingrnroiiK bndieti uf refractory ntetal, which connistM in inchising
the metnl in 11 nuilable veBRel, excluding air from naid ventel. and
diirriing cathode rayi upon Raid metal until it in fused and rendered

VI

848.37'
'\i^«;ir

VCrmC

S

Y

A
Inlv JO 'tU'>\.
uJ,Jei » ifHrnt
l^lilri^o

New
Ihlflir.
Jr.hn
D.
App. filed
Scnit. Wiwliiiinion. I),
lio.*t.nji i>y«trm fr.r plcvnlor.. Un^m^, nmonK other
IIOlSTINti

and K.imtry

TiiiiHnct

whuh
whrn

SYSTKM:

W.

the cnr and
dc^irr.l tu lower the c«r.

m<.vr« brnrnth
it

!•

C

m

di«pUced by

htimogeneouK.

ELECTRIC TROLLEY RETAINER; Edward

T,
I'latt.
ChiApp. filril May 21, mob.
The trolley harp has> a pair of
or shoe* pivutnl ihrrrto, and projecting upward under Hpting
irnoinn. which guide the wheel on llie wire, bill which are depressed

848.601.
rago,

III.

ttliid(N

in

pansiiig hangrni, ric.

OVERHEAD TROLLEY

nal hibrkatinii (eftlurei,

EROO; Rurt Wilbur. Syracuse. N.
848,610.
App. filed July 18. 1005- lias a form of switch point in the frog
Y.
which IS Bpring-prensed to suiclc the trolley wheel in one branch of
thr turn nut, «n tlinl the wheel always takes (he path corresixinding
to thiit (if the tai.
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of Prof.
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was

resistivity correction of Matthiessen,

really a conductivity-

The Street-Lighting

correction formula of the parabolic type, or one which involved
the square of the temperature, as well as the temperature

Tables for correcting the resistance of copper wires from one

in a confusing situation

that time

it

began to be generally recog-

at

enough for practical purposes, between the tempera-

least nearly

tures of 0° and 100" C.

of the straight

The only question was

cal

The American

rise.

report of

ization

The ordinary expression

1902.

recting an cbserved resistance, at say, 20°

The

of say. 50° C.

step

first

is

of this

two computations

lation in a formula usually leads to

C,

to the

re-

second time with

A

be at 50° C.

what

correction,

to

Pender

in this

number

is

to use

what may be

electric

have almost kept pace with

we now have

than the ordinary

efficiency

hold

fair to

relative place

its

To sum

street lighting illuminants.

to

there

up,

along the

all

that lends itself

way well along

one's

well to the slide rule.

of glare,

it

a street

now

is

lamps at much

less frequent interval:!.

becoming recognized

to the fact

it

incandescent lamps at frequent intervals

scatter

a street or place arc

Thanks

lot

as a substi-

carbon arc certain luminous and

and we have with us the same old problem of whether

better

along

called the virtual

method

absolute temperature of resistivity, a

so that

much higher

varying from

Another plan suggested by Dr. Harold

degree.

field

field,

has simply been a big increase in the efficiency

is

degree

lamp

carbon arc that the arc lamp bids

line,

coefficient

the arc

flaming arcs of so

graded temperature-coefficients,

to use a table of

is

on the straight-line law. the

based

lamp out of consideration altogether, but

arc
in

,t

among

These high-

efficiency.

incandescent lamps would be enough to put the en-

tute for the ordinary enclosed

bites at the cherry of

street lighting in a position

favorable consideration than in the past, but

those in the incandescent

plan was recently suggested in these columns

economize time, and save taking two

to

The

comes the advent of the tungsten filament lamp

this

improvements

what the resistance would

this value, to find

for

in the efficiency of the incandescent

and possibly several others of equal

closed carbon

temperature

the resistance would be at 0° C, and then entering the formula

much more

efficiency

in cor-

to find by the formula

considered

generally

were the old-fashioned low-efficiency incandes-

marked improvement

recent

on top of

standard-

its

the only electric illuminants

cent lamp and the enclosed alternating current arc lamp.

for

Institute of Electri-

Engineers adopted the value 0.42 per cent in

now

in the art

was but a short time ago

It

would have alone put incandescent

ing between 0.40 and 0.41 per cent of the resistivity at 0° C.
per degree Centigrade

methods

in

lamp by the introduction of the graphitized carbon filament

as to the slope

Different observers reported results differ-

line.

when

street lighting

nized that ordinary good commercial copper had a resistivity-

temperature coefiBcient which followed a straight-line law,

due to rapid changes

occurring or which are imminent.

almost universally employed by electrical engineers until about

About

15

of street lighting certainly find themselves at the present time

temperature to another, based on Matthiessen 's formula, were

14 years ago.

No.

Situ.^tion.

and companies about to decide upon changes

Cities

itself.

XLIX,

Vol.

that the ability to see

more important than

usually

is

a

who

very generally accepted by those

have given the subject study that for the lighting of residence

From thermodynamic

we

considerations,

are led to accept the

proposition that a perfect gas would be devoid of

energy

—273°

at a temperature of

at constant pressure increases

its

all

streets in small

expansio.i

In other words, a gas

C.

volume with temperature

towns and

results to an equivalent

ac-

suburbs of large

in the

descent lamps placed two or

three

amount of

to

block

a

electrical

incan-

cities,

superior

.give

energy put into arc

lamps.

cording to a straight-line law, such that the volume would shrink

—273°

to zero at

This

C.

is

the temperature of the so-called

absolute zero, and the volume of a gas will be proportional to
its

absolute temperature on this scale, counting 0° C. as 273°

The

Abs. and 100° C. as 373° Abs.
inferential,

so

concerns

as

far

the

fact

is,

however, purely

volume

zero

at

The question

energy to be expended on

it

been

reached experimentally,

a

Similarly, copper has a resistivity

perature of o" Abs.
is

none has yet produced

hav;>

temwIiIl-Ii

not exactly zero at any low tempcratnro yet experimentally

reached, but which
--238.°!

C,

we

is

if

zero, by inference, at a temperature cf

accept

the

icnipiTalure

coefficient

rcsiitivity scale of copper, 20° C.

on copper,
copper

is

100°

.Mis,

.nS'

The

and so on.

2.s8°

C. Abs.

resistivity

Dr. Pender shows

scale.

off in

mk

how

to copper absolute temperatures without

a slide rule can be

havinR any new scalr

cut on the iiiitrument, so n% to save even the mental effort of

reducing temperature on the Centigrade scale tn leniperalurc

on the copper abiolute
ordinary

metal

temperature
except
nickel.

ns

country,
in the

does

scale.

not

reckoned

in the cases of the

The abnolute temperatures of

differ

greatly

from

thcrmodynamically

their

frf)m

units

Where

be spaced at frequent intervals.

will

it

will

majority of the towns of this

have a most blinding

use of such

streets

The

units

result of such

When

the

is all

(if

that the

an arraugiinent

amount

street is sufficient to afford

ditions are

infrequent

very

at

need not be told to anyone

streets.

of

intervals.

(.)n

who

town thinks
in

it

cau

poor illumina-

has walked along such

energy expended per mile of

an arc lamp at every crossing, con-

much improved, although

there

is

room

for consider-

the question whether a smaller unit every half block

would not serve the purpose
large

energy

an expenditure of energy equivalent to one arc

lamp on every second crossing
afford.

ation

effect to put this

better.

The bliiuling

.

thr

a street
justified,

shape of large units for the reason that this will neccssi-

the

many

tion

with Centigrade lempcrnturcs corresponding

On

quite permissible to use large units for the simple reason

street, as is the case in the great

of

then simply proportional in ihe absolute temperature

on the copper

marked

C.

would be

street.

but a small amount of energy can be expended per mile of

tati-

Ac-

cording to thi» idea, a temperature of 0° C. would be 238° Abs.

on the

is

that these

of 0.42

per cent for ordinary ranges of temperature above 0° C.

given length of

a

where the expenditure of considerable energy would be

absolute

zero; because, although temperatures of less than 50° Abs.

as to uhcthcr small or large units shall be used

should be determined largely by the total amount of electrical

unit

and the infrequent

placed handicaps

it

intervals

,il

which

effect of th';
it

must be

very much.

absolute

— 273'

C.

two magnetic metals, namely, iron and

I'ractically

introduction

the

nf

only thing which will keep
small

unit';

in

street

ligliting

down
when

the

rapid

(heir

nd-

—
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vantages are fully understood

many

and while

the cost of construction,

lamp

hang up

to

a small unit than

of hanging up the small unit

Some seem

may

it

cost a

per

little less

out of proportion to

is all

to

does a large one, the cost

it

where small

to think that

where

the cost of construction

is

Every lighting unit placed adds

small units are used.

its size.

on under-

units are used

ground work, a post should be provided as elaborate for the small

Many

unit as for the large.

are unnecessarily large and heavy and have on

of attempted ornamentation

that

outside of large

of most

case

the

in

comes

it

through the shade trees along the

towns the

streets

many

the location of electric light wires

However,

years ago.

this problem of placing incandescent lamps two or three a block

many

has been successfully and cheaply solved in

and

a country

suburban town, and there are undoubtedly hundreds of towns

now

lighting

residence

their

cents placed

two

with

streets

much

every second crossing that could do

lamps placed

arc

better with incandes-

each block, and requiring no more energy

to

blown

to be

had

in, it

better be

Further increase of voltage

paid to the copper speculators.

main with the makers of

rests in the

—in

At

insulators.

working pressure the factor of safety

in the

60,000 volts

insulator

apt

is

to suit

favor of the alleys for

in

is

put in duplicate supply lines and hydraulic work instead of

residence streets

In not a few of these

street.

were abandoned

money

If the extra

the line?

one can secure a factor of safety large enough

the trouble of getting wir-s

is

and 25,000 volts and more than double the cost of

like 20,000

at 40,000 volts

In some towns one of the principal difficulties

of placing lamps between crossings

doing good work at or

are

pressure given

lamps need be nowhere nearly as expensive as that used for
heavy arc lamps.

plants

then build plants for compromise pressures

to street lighting

the suspension employed for incandescent

cities,

Why

we have never
what we would call

them an amount

doubtless be considered

will

When

bad taste within a few years.
by overhead wires, as

now used

of our arc lamp-posts

some

country, and

the

in

above 50,000.

741

be low

to

seen an insulator for this

fact,

There should be no

almost anybody.

But

a conservative rating.

about

h-esitation

dealing with such voltage wherever the copper question begins
get serious, and the distance of transmission

to

The

trivial.

serious

really

part

of

is

problem

the

more than
the

in

lies

region above 60,000 volts and particularly in cases where for

be

should

considerably

very

commercial

success

raised.

for such cases that our foreign confreres are again

It is

limit

this

The experiments

talking of direct-current transmission.

Thury

power of

striking distance and puncturing

60.000 volts at least

ing

a direct

was only about one-half
by

represented

force

electromotive

voltage,

of M.

had shown pretty conclusively that the

several years ago

e.

m.

up to

f.

that of an alternat-

same

the

effective

ratio can probably be substantiated for

and a similar

even considerably higher pressures.

in the aggregate.

This means that an insulator having an adequate factor of

Questions of High
The continued high

Tension.

safety

of copper

price

lends

especial

interest

At

power transmission.

to the study of high voltages in

pres-

ent figures the economics of long lines are very seriously affect-

A

ed.

system which

$50 per kw,

The

ductors.

machinery including the transformers, and

The average,

maximum

in con-

the whole

practically as great as

is

within that period there has been very
voltage.

kw

invest not less than $75 per

difference

cost of the electrical

years ago would have invested, say,

five

now must

has been but

working

in

There has been

raised.

little

advance

been raised, buj the

has

true,

is

it

little

indefinite

about what was about to be done, and we believe some

talk

transformers

designed for a

been built and shipped

lower voltage.

from 60,000

Now.

volts

to

— for

maximum

of 80,000

have

volts

actual installation on considerably

since an actual rise in

7S,ooo

would

fully

working pressure

compensate for the

additional present price of copper, and discourage further in-

creases of price,

it

would seem

the lower voltages there
ihe

an

first

seem

to be high time for action.

We

of working

pressure

reduce

to

However

this

may

be,

demand

the fact that

copper to be held for a long period
a

the

for

accounted for by entirely

to be higher than can fairly be

demands

At

say extortionate advisedly, for the present figures

natural causes.
sible for

_

a similar incentive, and in general

reply to an extortionate price of copper ought to be

increase

copper.

is

at

it

is

pos-

present figures

same

to the

to

be taken

is

mission voltage considerably above

been

abundantly

50,000 volts can be

demonstrated

worked with

it

would appear

to raise the
its

that

pre.-ent

pressures

thai

normal transfigure.

of

entire success almost

It

40,000

ha.A
\ci

anywhere

m.

m.

f.,

f.,

could be used

or what amounts

thing, that the direct-current line could get along

One can hardly

loss.

wonder then that the direct-current system

is

being taken into

consideration for schemes like that at Victoria Falls where the
success
voltage.

of

into the

hinges upon the use of very high

enterprise

the

M. Thury has been a

ness for a good

many

sort of voice crying in the wilder-

now

years, but

unknown country

that engineers are facing

beyond 100,000

that lies

obtaining a serious hearing and

rallying to

is

his

factors in operation

minor matters.

must be reckoned

In the

first

that lightning protection in

its

practical

from

every reason to think

broadest sense

is

very consider-

with alternating current

Second, in these days of selling energy at whole-

transmission.
sale, a large

is

is

support a

in his favor, aside

place there

ably easier with direct current than

he

volts,

Two

force of opinion that cannot fairly be neglected.

block such as can easily be delivered on the direct

current system

is

whereas a few years ago the trans-

salable,

mitting company would have been obliged to burden

When

distribution.

itself

the substation reduces to a case of

generators, direct current transmission
the crux of the problem

is

the

same

is

that

with

motor

But

relatively easy.
it

always has been

the possibility of getting the output required with a reasonable

number of

units.

one ampere.

struction

Looking over the transmission situation

e.
e.

with about one-fourth the copper at equal

:.bout

first

50,000 volts alternating

M. Thury has

25,000 volts, but for a current,

remedy.

the logical step

say,

at,

with equal safety at 100,000 volts direct

may

The

if

built

generators even

we remember

introduction of commutating-pole con-

render the task of building high-voltage direct-

current generators easier, but until one can get
units than have yet been

tnission will

for

aright, of only

make slow

made

much

larger

available, direct-current trans-

progress.

The

existence of a satisfac-

tory lo.ooo-volt generator for 100 amperes would make the
rect-current case very

much

stronger.

di-

:

;
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New

Schedule of Energy Rates in Chicago.

The

Company and the Chicago
a new three-rate system for
Along with this change the minimum bill

Comnionwealth

Electric

energj' customers.

for motor service has been reduced from $1 to 50 cents per
horsepower connected. The three-rate system is as follows
Ten cents per kw-hour for that portion of the metered consumption equivalent to the first thirt)- hours' use per month
of the maximum demand. For that portion of the metered consumption in excess of thirty hours' use per month of the maximum demand, and up to sixt)- hours' use, 5 cents per kw-hour.
For all in excess of a metered consumption equivalent to 60
hours' use per month of the maximum demand, 3 cents per kw-

hour.

There are

also quantity discounts beginning with a 10 per cent

discount on $50 monthly bills and running up to 50 per cent
This is a very decided rediscount on $icoo monthly bills.
duction from the previous rate, which was 10 cents per kw-hour
for the first thirty hours' use per month of the maximum

8

cents for the next thirty; 6 cents for the next thirty; 4 cents

for the next 450

and 3 cents

for the last 180 hours per

month.

Floods and Ohio River Power Plants.
The two great floods on the Ohio River the past winter made
work for some of the companies owning electric
power stations within reach of high water. At Cincinnati the
great variation in the height of the Ohio River has heretofore
prevented the erection of any great lighting or railway power
plants along

its

banks because of the

difficulty of

the great variations in the river level,
ft.

providing for

amounting

.Modern engineering can overcome theje

how-

and the Union Gas and Electric Company, of Cincinnati,
has purchased a site on the river where it will some time in the

ever,

future erect a large generating station, as
the ultimate capacity of

its

it

has nearly reached

present plant.

At Covington, Ky., the Cincinnati, Newport & Covington
Light and Traction Company has a power station on Lick Run,
one of the short tributaries of the Ohio. This plant was uncomfortably near the high-water mark of recent floods, and is
It is difficult to
slightly below the highest recorded water.
understand why in years past power houses and other important
buildings would be started on such low levels as flood records
show will be surely, sooner or later, under water. The Covington plant was one of those started many years ago and gradually enlarged into a very modern and economical station. While
the recent high water did not get into the engine room floor, it
flooded all pits by backing up through the sewers. Mr. C. W.
DcForcst, chief engineer of the company, i.? planning the following changes to lake care of future floods: All sewers an,1
similar openings from pits and wells will be tightly cemented
up and pits made a< near watertight as possible. The drainage
system of the power plant will be changed so as to discharge
From this well there will be a sewer
into a watertight well.
opening controlled by a valve so that when the water in the

run

is

at ordinary height, the well will drain itself.

river rises so that the water

centrifugal

pump

out of

well.

ihi-i

it

above the

When

thi-

level of this sewer, :

of large capacity will be used to

lift

the water

At New Albany. In.l., the United Gas and Electric Company
has a power house on the Ohio River, the basement of which
had about .T'-^ ft of water in it during the recent flood'. Thcondensing apparatus r,f this plant is on the main floor, .<o that
the principal thing ti> be troubled by high water was the oilliumpiiiK system, as the oil pumps for the step bearings of tho

15.

pumps. The steam siphon kept the space inside tliLfrom the water which leaked in. .\nother point at
which a steam siphon had to be used was the fly-wheel pit of
one of the engines.
The greater part of the output of the
Although this
plant is generated by Curtis steam turbines.
tly-wheel pit was in solid cement, carefully constructed with .lo
apparent chance for the water to seep in, it was not watertight
and a steam siphon had to be used there also.

Great Western Power Company's Operations.
The plans of the Great Western Power Company for the development of power on the Feather River are advancing very
favorably, according to Frank L. Brown, of Brown, Wilson &
Company, who are backing the project. The ultimate purpose
of the company is to develop 420,000 horse-power from the
stream, the largest in volume, as it is the most constant in
flow, of all the affluents of the Sacramento River.
The company is now employing 500 men at Great Bend, 20 miles north
of Oroville, in completing a large tunnel, through which the entire flood of the river will be conducted.
In this vicinity the
Feather River describes a horseshoe about 15 miles in circumference, and at the lowest point the two channels approach
within 15,000 feet of each other.
of the river

is

very rapid, and in the

15 miles

f^ls 525 ft.
Some years ago the Great Bend Mining Company constructed a tunnel through the neck in an ambitious at-

tempt to exploit the placer gold

in the

channel of the river, but

was decided as impracticable
and afterward abandoned. The tunnel referred to had been
driven by the mining company for 12,000 ft., or within 3000 ft.

after spending $1,250,000 the plan

of the proposed point of discharge.

to about 70

difficulties,

-No.

free

The descent

interesting

XUX,

to the oil

crib

Edison Company have established

Vol.

Recently the properties of Ihe mining company were acquired

The

Power Comp.my.

by the Great Western

tunnel across the

neck, as driven by the mining company, was only joo sq.

dimensions, and the vertical

fall at outlet

was only 325

ft.

ft.,

in

but

by enlarging the dimensions of the tunnel to 350 sq, ft. and
changing its direction so as to discharge lower down stream,
a vertical

fall

of 525

ft.

was gained.

On

The company

is

now

lin-

bank of the river, 525 ft.
below the outlet of the tunnel, the power plant is building. It
is estimated, a year hence, go,ooo kilowatts of power will be
ready for distribution. The machinery has been ordered and
will be in place as soon as the power house is ready to receive it.
rom Great Bend to San l-Vanci-sco Bay the distance is 180
miles.
Energy will be transmitted over copper wire cables,
ing the interior with concrete.

the

I

supported by

steel towers, fixed in concrete,

seven towers to the

mile.

The

greater project of the eonipany

templated in Plumas County,

at

is

the dtvelopnicnt con-

a point about 50 miles north-

where the F'eather River and its
The company
has contemplated the purchase of 24,000 acres of land on both
streams, with the view, after constructing large dams, of creat-

east of the Great

Bend

plant,

tributary, Butte Creek, will be used for power.

ing reservoirs, available in time of drought.

Mig

Meadows

State, about 21
will

be the largest

will

artificial

The

reservoir at

body of water

miles in length and in places 125

ft.

in the

deep.

It

be capable of storing water enough to run the plant for

upward of

The

reservoir on Butte Creek will be smaller,
At these two plants, the coiupany's engideclare 225,000 kilowatts of puner can be niaintaiiuvl
a year.

but very ca|)acious.
nccr.i

with a

fall

Funds
lif

of irjjo

ft.

have been provided by the sale
bonds of ihe romp.iny. The piesidciit of

for the entire project

$2S.o(K).oo<) iif the

turbines, as well as for the other oil

Western Power Company is b.ilwin Ilawley, who is
Western Paoilic U.iilroad, president of
the Iowa Central and director in many other financial and in-

nienl

dustrial corporations.

.•tiipply were in the basebelow the water level. This oil-pumping apparatus was
kept in operation and the station was not shut down. A crib .if
nialrhrd plank was built around the oil pumps and with cracks
caulked as tightly as potsiblr. The employees used a raft to get

the Great

also a director of the

Within a year the pr)wer company will h.ive ijo.ooo kw >>(
power ready for distribution from (ircat Bend, and in two
nmre 225,000 additional from the upper I'Vather.
years

;

April

13.
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Public

an international system of electrical nomenclature and notation,
and it is to him that electrical science and engineering is
largely indebted for the uniformity of use throughout the
world of standard symbols and nomenclature. He also strongly
advocated the adoption of the Henry at Chicago in 1893, and of
names for magnetic units in Paris in 1900.
He was the author of a number of books. Of these "Les
Principales Applications de I'Electricite" was the first satis-

and

Corporations

Utility

Municipalities.
In

conformity to the
G. Stokes to the

Edward

recommendation maJe by Governor

New

Jersesy Legislature, a committee,

James H. McGraw, as chairman, and Messrs.
.A. B. Leach and A. N. Barber, was appointed last winter to investigate and report upon the feasibility of a law providing for

consisting of Mr.

factory treatise on modern electrical applications, and his
"Formulaire Pratique de I'Electricien." first printed in 1883
and revised annually, has always been in many respects the
best electrical manual printed in any language.
He was the
inventor of the ondograph for recording alternating-current
wave forms, and the manograph for indicating internal combustion engines. He was much sought for membership on committees dealing with scientific matters, and on juries of international and other exhibitions.
In 1888 he was made an officer
of the University of France and became a Chevalier of the
Legion of Honor in 1900. In 1899 he was made commander of

division of the profits of public utility corporations with the

:i

which may grant such corporations permission
do business therein. Investigations by the committee revealed
the fact that only two states, namely, Massachusetts and Rhode
In
Island, have passed laws with the above objects in view.
each of these .states the law provides for a division by street
Tn
railway companies of dividends in excess of 8 per cent.
Massachusetts the law has not been productive of revenue,
while in Rhode Island the total amount collected was less than
would have been obtained under a gross earnings tax equal to
that levied last year upon the street railway companies in New
Jersey; and the committee e.xpressed the opinion that the excess dividend tax might be evaded by sliglit increase of capitalization by an operating company.
In addition to the facts just mentioned, the committee, in its
report submitted on March 25, outlined the following fundamunicipalities

to

mental objections to the proposed plan: (i) Owing to the
different degrees of capitalization representing property values
and affecting dividend rates, the law would be unequal as a rule
of taxation.
(2) It would not be productive of revenue except
in isolated cases, unless the rate of dividend allowed the corporation be placed below that at which money is ordinarily
invested without risk.
(3) It would place at a disadvantage
independent companies as compared with those leased and operated by holding companies.
(4) It would, except in populous
centers and in its application to very valuable grants, prevent a
sufficient return to attract the

franchises

and tend

give

to

investment of capital in limited
monopolies to corporations now

holding franchises granted in perpetuity.
The committee held the opinion that the function of public
utility

corporations

is

not so

much

that of an

agent of the

municipality employed for the purpose of increasing

its

revenue

as it is that of a servant of the public to which certain flmctions
have been relegated and thus they exist for the purpose of supIt
plying needed service as efficiently and cheaply as possible.
was suggested that the important question of improving and developing the service given by the public utility corporations
might properly be made a subject of study and investigation to
;

the benefit of the people.

Order of the Crown of

the

Italv.

Cleveland Meeting of Independent
Telephonists.

A

joint session of the officers and executive committee of
the International Independent Telephone Association and representatives of large telephone operating interests was held in the
office of J. B. Hoge, president of the organization, at Cleveland,

on Monday and Tuesday of last week. The proceedings
were mostly in the form of a discussion of the points of interest
O.,

involved in different sections of the country, but information

was secured from some of the members after the adjournment,
going to show that the movement is growing rapidly and is
securing a foothold in all parts of this country and in some
sections of Canada.

President

Hoge

presided, and

tary of the association,

Cleveland,

acted

as

and

in

secretary.

J.

.\.

Harney, assistant secre-

charge of the headquarters in
The following were present

Barber, vice-president and general manager of the Independent Telephone Company, of Chicago M. B. Overly, of
Louisville, Ky., representing Southern interests
W. B. WoodE.

L.

;

;

manager of the Home Telephone Company, of
Detroit; Charles E. Sumner, of Portland, Ore., representing
the independent interests of the Northwest
J. G. Splane and
bury, general

;

Robert

and treasurer respectively of the
Pittsburg and Allegheny Telephone Company, Pittsburg; Senator C. W. Kline, Hazleton, Pa., representing Pennsylvania and

New

Death of Prof. E. Hospitalier.

743

C.

Hall,

president

Norton, of Indianapolis, representing the
Company and the New Long Distance
Telephone Company which controls extensive toll lines in Indiana
James S. Brailey, Jr.. president of the United States
and Cuyahoga Telephone Companies, of Cleveland and head
of the Ohio Syndicate C. Y. McVey, general manager of the
Jersey; Qias.

S.

Indianapolis Telephone

We
talier,

Edouard Hospi-

regret to announce the death of Prof.

which occurred

recently

at

Paris.

Prof.

Hospitalier

was widely known in this country, both through ffis writings
As a delegate to the Chicago International
and personally.
F.lectrical

Congress

and

to

every

similar

congress

held

in

Europe the past 25 years, he made many .American acquaintances and warm friends, often remarking that he found himself more in sympathy with Americans and American ideas than
with any other nationality.
Prof. Hospitalier was born in 1852 and was educated at
the Ecole des Arts ct Metiers at Aix and the Ecole Centrale
of Paris, graduating from the latter as mechanical engineer.
In 1879 he became editor of La Lumiirc Elcctrique, in 1883,
editor of I.'I'.lcctricicn and in 1891, founded L'lttdustrie ElccIn 1882 he
trique, of which he was editor until his death.
was appointed professor of electrical engineering at the Kcolr
Physique ct dc Chimie Industriclle of Paris, which chair
(le
Ikhe occupied continuously up to the time of his death.
took an active interest in the Societe Internationale des Electriciennes, of which he was one of the founders and at different

times was elected to every office in the society from secretary
tn

president.
I'rof,

Hospitalier was particularly intcre;tod

in

c?i'.hli>-liiir.;

;

;

United States and Cuyahoga Telephone Companies
E. W.
Moore, of the Everett-Moore and Ohio Telephone Syndicates,
B. Hoge, president of the International .Vssociation, and
J.
.'\.
Harney, assistant secretary of the same organization.
;

I

In reply to a question as to the object of a meeting at this

Hoge

"The last meeting of the executive
Chicago in October, and since that time
important franchises have been granted the independent people
in varicuis parts of the country, notably at Omaha, Denver,
Milwaukee and Boston. .Ml of the.-;c places have seen a deterniiin'd fight on the part of the Bell Company to keep the
iniUpendents out of the field.
Denver and Omaha the matter
was siibniilled to a popular vote at the last election, the results
being overwhelmingly in favor of the independent companies.
The independent victory at Boston is especially important,
Boston being the home of the Bell Telephone Company. An
important feature if the independent development during the
past few montlii has been the completion of arrangements lo
provide full facilities at Chicago and Detroit for connections
time. President

committee was held

said

:

in

M
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The provincial government of
the independent lines.
Manitoba, Canada, at the last election was sustained in its
policy to establish telephone systems to compete with the Bell
Company in Canada, the service, rates and treatment of that
the people of that
at

once begin the

construction of telephone plants which will connect with the

independent lines in the United States. The great progress cf
the independent movement recently has made it advisable to call
thi< meeting of the association officers and large operating interests to consider plans for carrying on the association work

Arrangements have been made to provide
funds for that purpose, and a great deal of
new work will be undertaken by the association in the near
future.
The time and place for the next convention was also
along broader

lines.

sufficient additional

While no

considered.

will probably be held in

The

definite decision has

Chicago early

been reached,

this

in June."

public generally has an idea that the independent in-

of the country are being formed into one great company or merger, but this seems Jo be a mistake common to
those who do not take the pains to get at the bottom of matters.
On this point Mr. Hoge had the following to say: "Even if such
a merger were possible we would not consider it advisable.
Our aim is to keep the independent interests together in a compact organization for mutual advancement.
Consolidations are
constantly being made here and there throughout the states with
a view to greater economy and efficiency, but beyond a certain
terests

limit

The "telephone
and management are essential

such consolidations are not practicable.

business

is

peculiar; local control

ownership of securities
have been the chief sources of strength of the independent companies. Our present organization includes all of the independent
companies in the United States through their state association;.
pnd the independents of Canada through the Canadian Independent Telephone Association.
At present there are over
7000 independent companies in the United States, operating
in approximately 13,000 cities and towns, with about 3,500,000
telephones connected with their systems.
There is approximately $350,000,000 invested in these properties. The movement
in Canada is of comparatively recent growth, but already there
arc in the neighborhood of 15,000 independent telephones, a
growth of over 100 per cent during the past year, and next
to obtain the best results

;

that

and

local

ing the Northwest, spoke of the

work there

is

15.

develop-

most encouraging manner.
Companies have been organized and financed
entirely with Pacific Coast capital to build exchanges and long
distance lines throughout Washington and Oregon, and several
million dollars will be spent by them before the close of the
year.
Mr. Sumner said
"We have an automatic plant in
Portland almost completed and at present are building Spokane,
Walla Walla, Tacoma, Bellingham and other cities throughout
the two states. .*\t both Portland and Spokane we received our
franchises by popular vote. Seattle already has an independent
plant with 10,000 phones in operation and is gaining every day.
About a year ago the citizens of this city, at a public mass
meeting, decided to order out the Bell phones from their places
of business and the independent company has been kept busy
replacing these instruments with its own.
The prospects for
mdependent telephony are very promising in the Northwest.
Independent service is popular and the people are very progressive and, as a whole, prosperous, and insist upon having every
in the

:

modern convenience."

On

account of the situation that existed in Chicago for several

made by Mr. E. L. Barber, vice-president
and general manager of the Independent Telephone Company,
of Chicago, is interesting. Within a few months, he stated, his
company will be in position to give all the independent companies connection with that city. All the money needed to fully

years, the explanation

develop the city has been secured.

Cleveland will be given con-

nection with Chicago over the lines of the United States Tele-

phone Company by way of Fort Wayne. "We shall have direct
lines to Milwaukee, Omaha, Kansas City and St. Louis," said
Mr. Barber, "and will connect with Buffalo, Pittsburg and other
Eastern cities over the United States lines. The long-distance
companies in the states surrounding Chicago are pushing their

moment we

construction to be able to connect with us the

The development

ready to receive them.

importance

of Chicago

is

are

of great

to the independents."

Mr. Frank L. Beam, president of the Ohio Independent
Telephone Association, is enthusiastic over the progress that
has been made within the past year. He said the situation could

The

hardly be better.

tabulation from the various counties, just

completed, shows a gain of over 21,000 telephones during the

The

total number at present is 269.220 and
coming year are much better than twelve
Of his work as president and manager of the

past six months.

year will show a growth of over 200 per cent."

the prospects for the

Speaking of the Michigan situation, W. B. Woodbury, general
the Home Telephone Company, of Detroit, said:
"We have been actively at work for the past six months, and
have at present four steel buildings in course of construction,
representing an investment, including real estate, of over $250,Half our local pole lines in Detroit are up, and about onecoo.
third of our subway is completed.
We are now at work stringing wire on our completed pole lines.
The total investment
in the city of Detroit will exceed $3,000,000.
In addition to
the local work, our company is building 300 miles of toll lines,
carrying about 4.000 miles of circuit. This long-distance work
represents an investment of over $1,000,000.
We will connect
with all the independent plants in Michigan, Indiana and Ohio,
and through arrangements with the United States Telephone
Company will have special facilities for the Cleveland business.
At present we have over o'oo first-class contracts signed up for
scrvirr, and will begin operations the latter part of this year
might add that our properly is fullv
with l.i.ooo subicribcrs.
I
financed, every cent required being at our immediate disposal."
Senator C. W. Kline, of Hazleton, Pa., vice-president of the
Consolidated Telephone Company, of Pennsylvania, and intv-rcstcd in the Inter-State Telephone and Telegraph Company,

months ago.

manager of

XLIX, No.

Mr. Charles E. Sumner, head of a syndicate which

with

company being altogether unsatisfactory to
province.
The Manitoba Government will

Vol.

association Mr.

Beam

said

:

"My

duties involve a great deal of

traveling throughout the state, and everywhere

I go I find the
independent companies in good strong financial condition, the
majority of them paying satisfactory dividends on their stock.
Many of the companies are earning dividends but putting the
money into new construction. The toll-line development has
been very extensive this year and millions of dollars will be
spent in this state alone in providing additional toll lines needed.
Extensive switching stations are now being installed at Rucyrus
by the United States Telephone Compajiy."
Speaking of the Central Home Telephone Company, of Louisville, Ky., Mr. M. B. Overly, the general manager, said that
the company was organized to take over practically all of the
independent exchanges and long-distance lines in southern Indiana, Kentucky. Missouri and Tennessee. The company is now
engaged in building heavy copper toll lities through t<i the
Ciulf of Mexico, all of it being almost completed to Birming-

The right of way has lieon secured for the reBeing the president of the Kentucky Independent
Telephone Association. Mr. Overly keeps in close touch with
liam

now.

mainder.
affairs.

He

says that every

company

in

the state

is

in a pros-

the stair

independents in the South
generally have been amused to activity by the progress that has
been made in the East. The prospects for building exchanges

city or

at

said

that

eastern

telephone

matters are progressing

satisfactorily

in

Pennsylvania, as well as throughout the remainder of

So far as he coiihl learn, there is no inrnrpnrated
town in that stale that has not granted a franchise to .tu
mdependent company
The Keystone 'IVIrphone Company, of
Philadelphia, is operating 25,000 telephonrs and growing at the
rate of 750 per

ment

ii

month.

In the mailer of

very satisfactory.

loll line,

the develop-

perous

condition,

and

that

the

A new exchange has just
Nashville, he thinks, are good.
been completed at Mobile and is making good progress.
Mr, Charles S. Norton, secretary of the Indiana .Association,
said that rapid progress had been made, especially in the foil
line develt>pnient,

in

his state.

The

facilities

of

all

rninpanics

:
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are taxed to supply the
are

toll line

prospects

the

company which

only town

ing

Company

The

service required.

good for securing a franchise

at Evansville, the

of any size in the state that does not have the independent

According to

service.

Norton

a canvass of the

dependent lines, and 72,219 connected
including their sub-licensees.

made, Mr.
connected with in-

state just

187,488 telephones

there are

said,

with

the

Bell

syst<;rn,

to a typographical error in
I.

our report of the discussion

E. E. paper on 22,000-volt generators,

was stated that Mr. Torchio had given estimates of the cost
and efficiency of generators for a 40-k\v equipment, when i;i
the

estimates

related

40,000-kw

a

to

On

equipment.

account of the fact that the conditions upon which the estimates were based were very special, we give herewith a more

complete report of Mr. Torchio's remarks.
For a certain
large water power proposition in which the conditions seemed
pre-eminently to warrant the use of 22,000-volt generators as
the total length of the transmission line was about 15 miles,
with a total generating capacity of from 30,000 to 40.000 kilowatts, manufacturers were asked to make a preliminary study
for machines of 2250 kilowatts, 25,000 volts, three-phase, 60

was found

Under

revolutions.

11254

cycle,

and

these

specific

conditions

of generators
different voltages would be approximately as follows
that

the

costs

VOLTAGE OF
ALTERNATOR

above

the

it

would appear that

as

far

as

cost

and

between the low-voltage generator with step-up transformer
and the 25,000-volt generator. On the other hand, if step-up
transformers are used, great savings can be made in the copper
and transmission line by raising the voltage higher, say, to
14,000 volts, which voltage can now be made as entirely safe to
operate as the lower voltage, and probably in connection with
transformers, safer than with 25,000-volt generators.

oil

CURRENT NEWS AND NOTES.
A CORRECTION.— Owing
date of the last issue of

The

1883.

correct date

to a

misprint in the article on
March 2, the

1874," in our issue of

"Electrical Journalism in

The Operator
is

September

is

given as September

ig,

o,

1885.

Steel Pier.

lOlVA ELECTRICAL ASSOCIATION.— The programme

lowing items: "Cost of Operation per Dollar of Income," by
"Central Station Economics,"
Prof. L. B. Spinney, of .Ames
Gus Lundgren, of Cherokee "Increasing the Central Station
Day Load," E. S. Callahan; "Manufacture of Ice," Rufus Lee,
"Co-operation," J. R. Crouse; "Central Station
of Clarinda
Heating Steam and Hot Water," W. H. Schott; "Selection of
Steam Engines," H. E. Chase, of Minneapolis; "Gas Producer
;

:

;

—

Engines," Prof. G.
11.

Ames;

W.

Bissell, of the

"Electric

Iowa State Agricultural

Distribution

Systems," by

Prof.

Ford, of the Iowa State University.

RAPID STATION CONSTRUCTION.— The

Dayton, O.,

pow-T
house and distributing system in September, 1906. On March
24 it began to operate its first looo-kw Westinghouse-Parsono
Citizens' Electric

turbine

will

and sixty miles of

reconstruct

forty-eight

electric

miles

of

The South Side will
get 800 new- cars and the North and West sides 1200 new cars. A
decision will soon be made whether it is necessary to build new
cable and ninety miles of electric track.

power houses, depending on the ability of the companies to
purchase energy at advantageous figures." The cost of these
power houses would be $10,000,000. Mr. Arnold will represent
companies as well as the city, and his salary will be $30,000
The city will also have a special engineer under Mr.
Arnold.
The companies name the third engineer on the new
supervising board. The city's engineer will receive $100 a day
when engaged in actual work.
the

a year.

NITROGEN FROM AIR.— The

Chemical Society of Wash-

was addressed on April i by Dr. A. Frank, Jr., of Berlin, on
the uses, qualities and methods of manufacturing calcium cyanamid or lime nitrogen, as developed by Dr. .A.. Frank, the father
of the lecturer, and Dr. Nikodem Caro, both of Germany. The
Deutsche Bank, of Berlin, and the Siemens and Halske interests, the electrical manufacturers of Germany, have been
the financial supporters of the experimental and commercial
efforts in connection

with the production of lime nitrogen. Dr.
and developed the application of potash
as a fertilizer and to-day it is one of the great industries of the

Frank

also discovered

Last year 350,000 tons of potash salts were imported into
United States from Germany. The American Cyanamid
Company, of New York, has secured the rights for the production of lime nitrogen in the United States and is preparing for
its manufacture in this country on a large scale.
world.

the

DEDICATION WEEK.—A
been given

in

number of

details

have already

these pages as to the exercises connected with

the dedication of the Engineering Societies Building.
17.

The

The two

dedication will take place

3 p. m. on April 16, in the main auditorium, invitation by
special ticket. In the evening at 9 there will be a large general
reception,

when

the

whole building

will be

thrown open.

On

the afternoon of the next day, there will be a public meeting, at

which congratulations will be presented by kindred societies,
from all over the world. Prof. A. G. Bell will receive
the John Fritz gold medal, and special commemorative gold
plaques will be presented to secretaries Pope, Hutton and
Raymond. These constitute the exercises proper; but there
On Monday, April 15, at
will be several supplementary events.
the Building, the Electrical Engineers will listen to a paper on
the Rowland telegraph system, by Mr. L. M. Potts, and this
.gathering will be presided over by Sir W. H. Preece, K,C.B.,
F.R.S., past president and representative of the Institution
of Efcctrical Engineers of England. The Mechanical Engineers
will be in session during the week, and on Thursday evening will
have a paper by Brig. Gen. W. Crozier, U. S, A„ on the
The
ordnance department as an engineering organization.
Mining Engineers will be in full convention during the week
and on Thursday afternoon will have a very interesting paper
by Mr. H. T. Hildage, on the excavation and tunnel work now
On Friday evening at
going on around New York City.
Madison Square Garden concert hall they will round out the
week with a smoker and vaudeville, for which a special stein
has been making bearing the badges of the three founder soTickets for this are $2. All these exercises are open
cieties.
etc.,

of the seventh annual convention of the Iowa Electrical Association at Clinton, la., on .April 18 and 19 includes the fol-

A.

Union Traction

d.t

annual convention of the American Street and Interurban Railway
Association will be held at .Atlantic City, N. J., October 14 to
The exhibit of apparatus will be made on the
18 inclusive.

at

track.

chief days are April 16 and

STREET RAILWAY CONVENTION.—The

College

:

struct thirty-four miles of cable track

ington, one of the branches of the National Chemical Society,

are concerned there would be hardly any difference

efficiency

Bion J. Arnold, the
charge of the work for at least three
"The Chicago City Railway will recon-

it

96.00
95-25
24.20

100
130
155

The con-

the charge of Mr.

in general

years to come, says

for

EFFICIENCY IS
PER CENT.

RELATIVE COST

2300
15000
25000

From

efficiencies

management have been under

NEIV CHICAGO TROLLEYS.— Mr.

it

reality

about to compete with the Dayton Light-

Cyrus E. Mead, vice-president and general manager. Considering the difficulties during the past nine months in getting deliveries of all kinds of construction material and apparatus, this
construction record is certainly a remarkable one.

city's expert,

Due

is

for central station business in that city.

struction and

Cost of Alternators for Various Voltages.
of Mr. Behrend's A.

745

unit.

Company began

The

station

is

the construction of a

designed for 6ooo-kw.

It

is

a

concrete building with brick front. The company in that time
This i?
installed also a large part of its distributing system.

in

common

to the

members of

the societies.

'

:I
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THE TROLLEY IN CHINA.—A
Wah

Yip Yin, of the firm of

Hongkong merchant, Mr.

Yik Company, has applied

for

permission to float a company with a capital of $1,300,000 to
build an electric

tramway

at

Kongmoon.

AID TO A SCHOOL. — The

Sanwui

in

district.

Columbus, Ga., Power Company

has given $10,000 to the secondary industrial school of that
Southern city in the shape of free electrical energy. The gift
is

baied on a consumption of about $2,000 a year for

and

on

2-phase,

operated

is

The

current.

60-cycle

five year.-i,

to

installation

be

of about 75 horsepower.

WIRELESS IN TURKEY.—L\

in

Europe

S.

training the

for

WOMEN TROLLEY CONDUCTORS.— Mr.
Bdan, superintendent of transportation

Newton

VV.

of the Public Service

Corporation of New Jersey, made an address last week at
Orange on the occasion of the formal opening of the Dewe;.'
Park trolley barns and offices, in which he declared that he
would have women conductors were it possible. The remarks
were applauded by 250 trolley men and their wives, although
the basis of their enthusiasm is not quite clear.

per cent United States Steel Corporation bonds as an ad-

dition to the $4,000,000 with

Miner and

VV.

I.

C.

J.

Hatzcl.

Patterson, National Committee, have

National Electrical Contractors' Association of the U. S. will hold its seventh annual

meeting
at this

in

to the effect that the

New York

early date,

all

City, July 17, 18

and 19

inclusive.

Even

indications point to this convention as

being the most largely attended, and probably the most interesting and entertaining thus far in the history of this growing and
inlluential association.

FIRE

AT M'GILL UNIVERSITY.— U^t

total loss

is

Macdonald

engi-

stated to be about $750,000,

upon which there

an insurance of $420,000. The building was five stories high.
collection of kinematic
It contained the famous Rcnleaux
models and many instruments and appar.atus that cannot be reIn it were thoroughly equipped electrical and magnetic
placed.
laboratories, dynamo rooms, lighting plant for the university.
accumulator room, laboratories of mathematics, dynamics, mechanics, geodesy, modelling, testing and thermo-dynamics. The
is

structure

was opened by Lord Stanley

ELECTRIC 11 Y TOR
Gcncral William
following report

"An

application

.Smith

on

in

1893.

Ar>Rl.lXOPI.E.—\J.
I.yte,

proposed
local

S.

Vice-Consul-

makes

Constantinople,

of

improvenu-nts

for a concession

which was made to the

for the

authorities

at

the

Adrianoplc

supply of elcctrici'y

has been

favorably

reported upon.
The ministry of |)ublic works has, hnwcvcr.
decided lo invite tenders for the work, Adrianopte, the capit.il
of Knutnclia, for some time the capital of the Ivmpirc (1.360'4.1.5). i' '•< <•'<: present day less pupulaled than Smyrna an.
Salonica and of lcs< commercial importance than these cities.
Adriaiuiple ha>.
It ha* a population of over Ko.WK) iuhabitaiits.

hand towels, .ind silk spin
and attar of nucs.
It.s principal exports arc silks, cocoons, grain, wool, and skiin.
Its imports arc cotton, woolen and silk .stuffs, leathers, pro
vision*. Jtwinu machines, etc."
several factories for

making

cIoiIh,

ning, also flour mills, .lislilleries of water

I'lTTSnUKC, INSTITUTE

FUNDS.—The

negie Inslitulc for technical education,

etc., is to

PiltsburR Carhe opened anil

meeting of the hoard nf Iruslecs of
the Carnegie In«liliile last week, a lelirr was received from
Mr. CarncRie, in whi'-h he announced a K'f' "f $4,000,000 in
dedicated this work.

Institute

is

Tho
to the Carnegie Technical Schools.
income of $250,000 per annum is to be applied, says the letter, to
support the technical schools, art department, museum, music
hall, librarians' schools, and such other classes and schools as
same kind of bonds

may

"I think the techni-

be established in connection therewith.

importance," continues Mr.
Carnegie, "since they chiefly instruct the sons and daughters
schools rank

cal

first

in practical

who labor through the
day and seek instruction at night. Their success under Dr.
Hanimerschlag has been phenomenal, and they should, and no
doubt will, receive your unfailing support." A pension fund
for all the employees of all the Carnegie institutions is to be
endowment

out of the

established

The

fimd.

gift

which Mr. Carnegie has given

total of $23,600,000

makes

a

to Pittsburg.

SIR W. H. PREECE, K.C.B., F.R.S., is once more in this
country after an absence of ten years, and expresses hiihseif
as greatly pleased with the technical and industrial advances
that he notes on every hand. Last week he visited in this city
the Waterside stations of the New York Edison Company the
powerhouse of the Interborough Company the telegraph companies, the Nnv York Times and the Engineers' Club.
This
w'eek he will inspect the system of the New York Telephone
Company, and then proceed to the opening of the Carnegie
;

;

Next week

as the ofiicial representative

of the Institution of Electrical Engineers of Great Britain he
will

participate in the dedication of the Engineering Societies

Building, presiding at one of the meetings of the American

He

Institute of Electrical Engineers.

Peace Congress and attend

great

Sir William
in

will also participate in the

its

While

banquet.

here.

investigating the subject of reinforced concrete

is

connection with the great

new Post

Office buildings to be

erected at St. Martin's-le-Grand, London, where the Govern-

ment has some eight acres now available and he is visiting
some of the notable structures here of that character. Last
week he inspected the new eleven-story building of the McGraw
Publishing Company, on West Thirty-ninth street, the largest
example of this modern method in Greater New York. Sir
William will return home before the end of the month, but
hopes to make a trip out again in .\ugust on the big new
;

neering building, the gift of Sir William Macdonald to McGill
University, Montreal, was completely destroyed by fire April 5.

The

which the Carnegie

already endow-ed, and $1,000,000 in cash and $1,000,000 in the

Institute in Pittsburg.

CONTRACTORS' CONVENTION.— Messrs..
r. J.

No. iv

of the projected

staffs

stations.

issuc(i a notice

XLIX,

of workers in the mills and factories

Consul-General Edward
H. Ozmun reports from Constantinople that the Imperial
Turkish Government has decided to establish several wirelesr;At present there are only
telegraph stations in the Empire.
two, at Kelemish, on the Anatolian coast, and Derna, on the
coast of Tripoli, in Africa. The Government will engage two
specialists

5

Vol.

At

a

turbine Cunarder.

THE CHICAGO SITUATION.— With

regard to the recent

New

York Times says:
and its gratitude, too, are
due to the voters of the city of Chicago who yesterday, after
n furious campaign in which the personality, the ambitions, and
the methods of William R. Hearst had become the dominant
is.sue, rejected Dunne, the Hearst candidate, and elected Mr.
Russe mayor by a plurality of from 15,000 to i8,ocx). The mad
and mindless rage against cvorylhing that is and everything
mayoralty

election

in

Chicago,

"The congratulations of

that decently ought

the country

to be that

sions and beclouded the
in

this

has recently inllamcd the pas-

judgment of so considerable

had
dangerous and repulsive form

of voters

the

country

ui.inifosted
in

this

Chicago

a

number
its

most

election.

The

itself

in

reput;ai<m of the people of that city for soberness and steadiness was really at stake. They have declared themselves with
positivcncss as a sane and civilized comnnuiily.

and

Mayor Dunne

'immediate miniicipal owncrsliip' policy are cast aside.
He has been a failure. He was unable to fulfill his rash
promises; he showed himself inc.ipalile of offering any solution
of the (raction prnlilcni which has long been the leading niu
his

lie had vetoed a well-plainied, businesslike, and
promising readjustment of llie relations of the city to the
traction companies, passed by the Hoard of Aldermen, and this
plan sui)milted to the vole of the people yesterday has bcc'i
The traction lines will be oper.iled by the companies
ratified.

nicipal i<sue.

on shorl-lerm franchises, the city having the privilege of pur
Chicago has repuilialed mimicipal owner
at a slated sum.
ship and n-lcgalrd In llie rr.ir those who advocated it."

chase

:
;
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RAILROAD FREIGHT RATES.—At

time

a

when

the

steam railroads are threatening an advance in freight rates, it
is interesting to note that the National Electric Light Association, through a committee of which Mr. E. H. Davis is chairman, is moving to secure a lower classification and a reduction
in the freight actually paid.
Mr. Davis is now canvassing the
electrical manufacturers on the subject.

MUNICIPAL MARKETS.—The

is

fifteen of these halls.

the City Council.

lower prices

at

Berlin,

Germany,

being seriously considered.
There are
The question was recently discussed by

The present

situation

is

attributed to the

which department stores are now selling food-

stuflFs.

MAGXET

THE

LIFTING
is in use at the Greenville yards
of the Pennsylvania Railroad, New Jersey, to handle rail and
scrap iron, etc. They made a test over in the yards the other
day to determine the difference between the old way and the
new way. Six men were put to work unloading one car of
wheels, while the magnet, which is attended by four men, went
to work on a load of exact size, material and weight.
The
magnet loaded and unloaded its car in one hour, while the si.x
men labored manfully at extra pressure for a half day and
were just through. Other magnets have now been ordered,
and will soon take their place in the freight yards.

TELEGRAPH PAY ROLLS.— In
crease

in

the

salaries

regard to the recent inin telegraph to'ls.

of telegraphers and

Bulls and Bears says "The public enters without pretense ''f
cheerfulness upon the task of paying an increase in the pay
rolls of the Western Union and Postal Telegraph companie.^.
The tolls of the two great companies have been raised on an
:

average of about 33 per cent. Between the larger commercial
cities the advance is 20 to 35 per cent.
On the same volume
of business done last year this would mean an increase in the
total revenues of the Western Union of between $6,000,000 and
$7,000,000, or at least double the
in

wages which has gone

amount involved in the raise
The telegraph companies

into effect.

are alive to the advantages of capitalizing their misfortunes and
additional burdens and making money by the operation."

POWER

F.4CT0R IMPROVEMENT.—\: it has frequently
been made of condensers for absorbing the leading component
of wattless current in order to compensate for the lagging com[•onent taken by various inductive devices such as induction
motors or constant current transformers. When a condenser
connected directly across the circuit the desired improvein the power factor is not always obtained, because the
condenser tends to accentuate the harmonics in the e. m. f.
is

ment

wave, that

which

is.

it

draws a large component of wattless current

not of the fundamental frequency.

In a
April 2 to Mr. M. O. Troy, it is claimed that the
actions of the harmonics may be eliminated and
effects retained by including in the circuit of the
is

inductance coil sufficient to

damp

patent issued

objectionable
the beneficial

condenser an

out the objectionable

har-

monics.

ROENTGEN RAY DANGERS.— .\

special

cable dispatch

from Berlin, of April

man Rontgcn
claring

that

6. .states that at a meeting of the GerSociety last week a resolution was passed deit
was advisable to prevent unlicensed persons

from making diagnoses by means of the rays, owing to the
dauKor to life. Prof. Krause, of Breslau. gave an address on the
infiucncc of (he rays on the blood of human beings and animals,
and Dr. Schmidt, of Berlin, on the influence of the rays on
embryos. Dr. Kohler. of Wiesbaden, produced kinematograph
breathing of healtliy and sick persons.
time the inner action in the breathing move-

I'ictures illustrating the

This

is

the

first

palpitation of the heart.
The condition of the stomach in a
case of cancer was shown also by the same method. If the salts
of bismuth, either the subnitrate or subgallate. are administered
to the patient before the pictures are taken they are reflected

clearly in the

Rontgen

action of the rays

is

of

pictures.

has been proved that the
to such patients.

It

immense value

UNNECESSARY

Mayor of

an interview, declares that the municipal market halls are
loss, and that the question of leasing them

in

being operated at a
to private concerns

47

ments has been demonstrated in this manner. The part played
by the diaphragm and the ribs was indicated clearly, as was the

NOISES.-Mrs. Isaac L. Rice, president
of the Society for the Suppression of Unnecessary Noises, has
an article in the April Forum on "Our Most Abused Sense—
The Sense

of Hearing," in which she pleads for the suppression
unnecessary noise, not for the sake of invalids alone, but
to promote the welfare and happiness of everybody. She details
of

all

the useful

The new

work

of the Society and

criisade,

which

its

plans for the future.

under way, aims at the
suppression of such unnecessary noises as these: The blowing
of whistles on factories, trains, and boats; the clanging of
bells of trains, trolley cars, churches and clock towers; the
loud advertising of street vendors with cries, whistles, horns
and bells, and of amusement parlors with phonographs, etc.
noises due to defective mechanism, such as the pounding cf
flat wheels and the sounding of improperly lubricated motors
actively

is

the rattling of loose parts of

wagons

noises due to badly paved
from shunting engines in freight
yards, and cries and street brawls.
Mrs. Rice says: "Quite
recently William M. Wood, president of the American Woolen
;

streets; free exhaust of steam

Company,

of Massachusetts, openly favored abolishing bells
and whistles on all the mills in his State, on the ground that
great benefit would result to the sick. Prof. Morse has already
cited cases of large

facturing

Pope ManuFood Company, of Niagara,
whistle nor substitutes for it. Can any-

industrial concerns, like the

Company and

the Natural

which use neither the
thing be more pathetically absurd than a case cited of a
factory,

employing a

man and two

boys,

file

where a whistle was

blown that not only disturbed the entire neighborhood, but also
awakened invalids in the next countv?"

MUNICIPAL MONOPOLIES.— yir. James Bryce, ambassador from England, speaking in Chicago last week before the
Commercial Club on the modern city in relation to the State,
said: "Much depends on whether the particular work to be
done is in the nature of a monopoly. For instance, the supply
of water is almost of necessity a monopoly. You cannot have
a number of water companies undertaking to supply each citizen
by their own pipes. Still less can you have rival street railway
companies laying down their rails in the same streets, because
would not be room. This must be a matter either taken
'cit)' or handed over to one corporation, which
would become a monopolist, and at least for one particular
part of the city. And the same thing is true of lighting. Now,
where there is a monopoly, it is strongly urged in England
that the profits which a monopoly may earn and the increased
value which the growth of a city gives to such a monopoly a.?
there

over by the

tiiat

of street transportation ought to belong to the public.

The

some branches of municipal work are much
disputed, and to present general conclusions on the subject
would be at this moment premature. This much, however, may
financial results of

be said.
It is a precondition to the giving to a municipal
authority of any control over public work and public utilities
not necessarily involved in the varying existence of that municipal authority, that the authority itself should be honest and
capable: that is to say. that the administrators should be upright men and intelligent men.
Whether they are will depend
on the conditions of the particular city. It will depend mainly
on the public spirit of the citizens and the sense of civic duty
which animates them. If there is a lively sense of public duty

and of the responsibility of each individual citizen for the good
government of the community; if he gives an honest vote based
on his judgment of the character of the condidates: if he
watches the conduct of those who administer on his behalf and
c;:lls them to strict account for any nu'sdoiiigs. it will obviously
be safe to intrust to the municipality functions which otherwis;
might be desirable

lo withhold."
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EXHIBITION IN GERMANY.— A

notable exhibition wul

be opened at Berlin, Germany, in June under the patronage
Tt
of the Emperor and the auspices of the Technical Society.

newest inventions, and among the exhib:ti

will consist of the

be Lilienthal's airship, the latest inventions in wireless
telephony, and Korn's photo-telegraph. A representative of the
will

management is now in the United States, it is stated, for the
purpose of trying to induce Thomas A. Edison to be present
Mr. Edison is at presant
at the opening of the exhibition.
at his plantation in Florida and is expected to stay there until
the end of the month.
special

municipality pays an annual rental of 3,000 Turkish

use, or for the use of its in-

This decision was not unexpected, in view of the
experiences of those cities and towns which have municipal
plants, and also the fact that Winchester is securing its. lighting at reasonable figures, indeed much cheaper than it could
manufacture it, from the system of the Edison Electric Illuminating Company of Boston.
habitants."

U. S.

POPULATION—Cemiis

($13,-

lamps

Grand Mosque,

in the

in the public squares,

and

in the

Private electric light will soon be introduced in shops

Serail.

None

and residences.

company

is

the apparatus

of

is

American.

The

Belgian.

commit-

by Winchester, Mass., to consider the subject of
the manufacture and distribution of gas or electricity in their
report say that they "are unanimously of the opinion that the
town should not at this time undertake to own or control any
municipal lighting plant, nor should it, in the opinion of the
committee, engage in the manufacture or distribution either of
for municipal

lire

Besides these, the company has put in more powerful

coo).

WIRELESS lELEFHONY.—A

tee appointed

electricity or gas

15.

Ottomane Imperiale des Tramways et d'Eclairage Electriques di
Damas. At first the street car service will cover only the distance from Salhyeh to the Median, some 5 miles through the
city from suburb to suburb.
Cars were to commence running
on March 14. Electric lamps have been installed, and Damascus is now being lighted by 1,000 street lamps, for which the

installing

WINCHESTER, MASS., IMMUNE.—The

XLIX, No.

Vol.

Bulletin 71, just published,

presents the population returns for 1905 of the fourteen states

making an interdecennial enumeration, together with the estimated population of these states for 1904 and 1906. and of the
remaining states and territories for 1904, 1905 and 1906. The

Berlin of

March 22

says

special cable dispatch

"Count Arco,

:

in

his

from

wireless tele-

phone experiments, has succeeded in obtaining distinct exchanges of words in a tolerably natural voice, at a distance of
two miles, by using poles 30 ft. high. Rear-Admiral Manney,
who was a delegate of the United States to the International
Conference on Wireless Telegraphy at Berlin, and Lieut. -Commander Howard, U. S, N., the American naval attache here,
have been present at a series of private exhibitions of the wireless telephone apparatus, and have been able to talk with each
other at a distance of somewhat Jess than three miles. But the

two miles or under, with
Company, which is a
combination of the Arco, Slaby and Braun interests, telephoned
from Nauen to the Technical High School at Charlottenburg,
a distance of 25 miles, but the Nauen station was equipped with
Besides, the words were comnmnicated in
a pole 300 ft. high.
alternately high and low notes, and were most difficult to understand.
Prof. Poulsen, the Danish inventor, in December last,
best practical results are attained at

30

ft.

Months ago

poles.

the Telefunken

population of continental

also succeeded in obtaining exchanges of messages by wireless

by adding

telephone at considerable distances, but he had the same trouble
with high and low tones in rapid succession. Count Arco does

United States in 1905, as obtained
which took a census in
that year the estimated population of the remaining states and
territories, is 82,574.195, an increase over 1900 of 6,579,620, or
The estimated population for continental United
8.7 per cent.
to the returns of the states

States for

1906

83,941,510,

is

and for the United States,

in-

Com-

clusive of Alaska and the insular possessions, 93,182,240.

puted on the basis of the estimate, the density of population of
is 28 persons per square mile.
The population given for New
as compared with 26 in 1900.
York is 4,113.043. which some authorities regard a-; about 500.000

continental United States in 1906

too low.

Chicago

is

just 2,000,000.

MOUNT

CREYLOCK.—Defmhe announceROAD I-'OR
ments have been made as to the plans of the New York, New
Haven & Hartford Railroad Company for the building of trolley lines from Great Harrington to South Egrcmont, in Massachusetts, and to Canaan. Conn., the junction point of the CenThe
tral N'cw England and Housatonic steam railroad lines.
line from Great Barrington to Canaan will closely parallel
the Housatonic Railroad, and is part of a more extensive system of parallels, which will be followed by using the upper
part of the Housatonic line mainly for express service, leaving
local service to the trolleys.
The immediate plans in the Berkshire regions also include the building of a cog road to the top
of M'limt Grcylock, the other terminal of which has not yet
been definitely decided upon.

None

of these projects

alTcctrd by the curtailment policy of the

regarding extensions.

They form

part

W ANCIENT DAMASCUS—\9
7

he

of a large scheme of

opening up the Berkshire region as a great summer

February

will

New Haven Company
resort.

already noted brieHy, on

Damascus celebrated an

Inauguration

of

more

not regard his discoveries as commercially practicable

will

ELECTRICITY IN ASLl MINOR.— Mr. E, L. Harris, U, S.
Consul at Smyrna, makes an interesting report on conditions \n
.\sia Minor, and in regard to electricity, says; "The city of
Smyrna with nearly 400,000 population has no electric railway,
electric light, or telephone.
There are cities all over Asia
Minor varying in size from 20,000 to 50.000 inhabitants where
there are opportunities of getting concessions k>T electric light

and

traction.

a

strange for American electrical concerns to
field,

with the excuse that nothing under
attract tlioni.
There is not an

would

agent or representative of an
this part of the country.

American

electrical

Germany and Belgium

concern

in

are ably repre-

Thefe
sented in Smyrna, and they arc getting the business.
are many little towns in the interior just now that are awakening
of electrical plants, and the day when the city
be revolutionized in this respect is not far disIt is high time that .'\nierican manufacturers of electrical
tant.
As an exsupplies send out somebody to look at the coiuitry.
ample of the apalhy with which the .\incrican people have reto the necessity
(if

Smyrna

will

garded this field heretofore it may he mentioned that a young
man born and raised in this city, therefore knowing the languages and re .sources of Asia Minor thoroughly, went to
America a few years ago and spent four years in securing a
training as an electrical engineer at an American university.

Upon returning

to

Smyrna he made some

futile

attempts to get

touch with American electrical concerns. Now he is pushing
the business of a big Gcrmati electrical company which en-

gaged

coiliiul*,

is

$1,000,000 concession

and military ofTirials, nntablrs of the
on that day the new electric trolley
and lighting service in Damascus were formally handed over
by representatives of the Ottoman Government who had come
from Con.<lantinople for that express purpose to the Socielf-

and foreign

It

turn their backs on this

in

city,

pres-

districts."

than passing intcrc-it. In the presence of the governor general
of the province and the general in command of the fifth army
corps, besides other civil

at

though he hopes to construct an apparatus eventually which
take the place of wires in cities, and perhaps in suburban

ent,

his services at once.

a realization of the benefits

tion of

steam and

The

people arc fast awakening to

which would accrue to the introduc-

electrical enterprises of

well as the wealth which

would he

theirs

coimlry were to be rationally developed."

every description, as
if

the mines of the

—
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normal water

Quarries.

OWING
Great

to the fact that in

most of the industrial

Britain where the

demands

for

districts in

power are

great, the

immediate supply of fuel is ample, very little use has as
yet been made of hydro-electric equipments in that country.
An exception is found in the slate quarrying districts in North
Wales, where the cost of coal is very great and the large
amount of raw material to be handled renders the fuel bill at
a quarry a very heavy item. The Snowdon district is favorably located with reference to the development of water power

FIG.

I.

—VIEW

or PdWEK HOUSE, FIPE LINE

ANCHOR BLOCK.

."KNIJ

on account of the large rain fall, the natural reservoir for
ing water, and the great head that can conveniently be

storutil-

ized.

In the hydro-electric equipment, which

it

is

operation,

full

Hydro-Electric Plant tor British Slate

the object of this

40

ft.

As regards

the possibility of the water supply running short.

chances are very small.

the

At

the

present

rate

Fig. 2.

about 3000 horse-power

As

is

utilized

in

View

there

motors and

rain the lake falls about 'A

is

it

a matter of fact,

it

is

calculated that

when

in.

is

found

per day,

the station

is

in

ft.

below the

in

Fig.

At

I.

the top 5/16-in. rivetted pipe

is

used; the sec-

ond length is double rivetted J^-in. pipe, and the lower lengths,
where the pressure becomes great are of welded steel tubes
The diameter of the pipe
varying up to J^-in. in thickness.
lines is 30 ins. on the upper part and 27 ins. on the lower
stretch.
The pipes are laid on a road formed and ballasted
similarly to an ordinary railroad track and raised on heavy
lo-ft. sleepers, placed 8 ft. apart and measuring 8 ins. x 10 ins.
The pipes are free to slide upon the sleepers, but
in section.
they are anchored at every few feet throughout their length by
means of steel straps carried round the pipe, and embedded in
heavy concrete blocks buried in the ground. In addition to
these anchors, at five points on the pipe line the pipes are embedded solidly in- very massive concrete anchor blocks, four
of which weigh approximately 50 tons each, while the fifth
which is at an angle some 200 yards above the power house,
weighs about 150 tons. Moreover, at sundr\' points substantial
concrete blocks have been set into the banks at the side of the
pipe line road, and from these diagonal stays are taken to rings
on the pipe line. Thus, it will be seen, that every conceivable
precaution is taken to prevent creeping, and, moreover, as the
pipe line is inspected every day and marked points aligned
with fixed points on either side, it is impossible that incipient
mischief from this source should escape detection.
At the foot of the Hne the pipes turn at an angle into a
raceway alongside the power station in which three large
sluice valves are fitted so that any one turbine or any com,

of

turbines

can be

run

from

either

pipe

line.

It

may

be mentioned that either pipe line is sufficient to supply
the ultimate capacity of the station. The provision of a duplicate pipe line is by no means standard practice on the continent,

when only one

pipe

is

used

it

is

obvious that any slight

re-

pair to the pipe involves a total shut down.

Having passed through

of Interior of

no
which rate an absolute drought of 720 could be survived.

that
at

when

supply

of

30

on the mountain side below the lip of the depreslies and thence down the mountain side
through a double pipe line to the power house below, as shown

but

1 1

the

lake

sion in which the lake

about

describe,

the

plant could run 180 days without rain.

the tunnel

bination

to

intake at

the

level, the

The intake tunnel is 207 ft. long, and about SO ft. from the
bell-mouths are two 48-in. valves and strainers at the bottom
of a double concrete-lined shaft.
The water is brought out of

water supply is drawn from Lake
Llydaw, which stands about 1400 ft. above sea level, and is
conveyed by a duplicate pipe line about two miles in length to a
power station in Gwynant Valley, the effective head being
article

with

749

the

turbines,

the

water discharges

Power Station.

on to the concrete floor of the tail race, whence it flows out
When the governor deflects
and down into Llyn Gwynant.
the jets from the buckets they impinge on a bafilc plate, strongly supported by angle irons, and the necessity for the use of
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appreciated when it is noted that
method of governing, it is occasionally subjected
to the enormous force of the full jet of water with a head jf
1140 ft. What this force amounts to may be gathered from the
fact that before these baffle plates were put in position, the jet
this iron baffle plate will be

owing

to the

of water once bored

way through four

its

feet of concrete in

a few hours.

The

interior of the

power

station

shown

is

in Fig. 2.

At

pres-

ent there are four generating sets, each having a capacity of

1500 kw, but the building, which measures 145 ft. x 50 ft.,
allows room for two more sets, one at each end. It will be realized from these dimensions that the station building is small in
output.

pressure of approximately

giving a

thus

head,

XLIX, No.

15.

subjected to a test of 18.000 volts for half an hour and 30,000
volts on the tubes only.
The coils are Y-connected, giving

5780 volts to the neutral point.
The exciters are 45-volt, 300-atnpere machines, and, as will

be observed, are direct coupled to the alternator shaft. They
are multipolar machines, and are amply large, in order to cope
with the wattless currents which are to be expected on a system supplying power to a large number of induction motor.s,
which are frequently starting and stopping.
The switcliboard was made bv Messrs. Ferranti, and is not-

compared with a steam-driven one of corresponding
The Pelton wheels, as mentioned, operate on 1140 ft.

as

size

Vol.

square inch at the nozzles.

The adoption

500

per

lbs.

of the Pelton type of

any other is due to the fact that it is
motor that can deal with very high
Although its efficiency is rather below that of some turfalls.
bines suitable for modern heads, with the machines in question
an efficiency of 70 per cent has been guaranteed under serThis is worthy of note, as the Pelton wheel
vice conditions.
is often credited with a much lower efficiency than it really has.
The speed of the wheel is controlled by a differential governor, the effect of which is to deflect the nozzles off the buckets,
so that at reduced loads the force of the jet is partially spent
upon the iron baffle plate above the tail race as mentioned.
wheel

in preference to

practically the only water

riG.

4.

— HIGH-TENSION

WIRES LE.WING THE I'OWER HOl'SE.

The generator panels
simplicity and accessibility.
power equipment. Behind the generator board is the
feeder and summation board. Fig. 3, facing in the opposite direcable for

its

face the

being a considerable space between the backs of the
two boards, so that the attendant can operate the isolating links,
bus-bars, etc.. and have access to all connections.
The bus-bars, which form a complete ring, are equipped
with isolating links between all generators and all feeders.
Thus the station can be divided into two independent parts at
any pc^int if necessary. Each feeder panel is fitted with an oil
switch having an overload trip coil. The switch is fitted with a
tion, there

bell
.it

contact so that in case the trip operates, the bell will ring

lie

l.Mit

HI..

.!•

thhUKlt

The governor

l:u.\Kl),

SIIOW1.no LlIUKi; (OIL

the water being filtered, since

two

it

oipiistaiuK

is

it

unnecessary that an atten-

the feeder side nf

al

tile

switcliboard.

Ura-

I.N.'-T.M.I.AllUiN".

actuated by means of pressure

also

is

Thus

the front nf the board.

f)perates difTcrenlially

water,

upon

thi'

of a small piston and any foreign body might j.iin
the governor.
The normal speed of the sets is 500 r. p. ni.
F.ach set has three bearings, and a small outboard bearing for
the exciter.
All these bearings are water-cooled, and run
side."*

wilhnul appreciable Ifniperaturc

The

were made by

allertiators

rise.

Ilruie

.Messrs.

roeblcs

Co.,

it

Kdinburgh, who are the sole contractors fur the installation. The
generators work

al

pressure of

a

lo.otxi

volts.

Each has

12

poles, giving a periodicity of 50 cycles per second.

The

wound with

poles arc

field

the

usual copper

si

rip

nn

paper insulaleil and varnished at the oijter surface. The
pole cores themselves are cast solid as part of a con>plclc rotat-

trige.

which

ing

pole

tips

arc of solid

cores.

ring,

to

the

spider.

The

pole

riG
lile

ciiils.

They serve an

additional purjmsc in retaining the coils

lors.

is

centrifugal displacement.

built with partially closed slots.

144 slots; that
iii(iill:i1fd

uitli

is,

The

stalor

There are

four slols per pole per phase.

fitiri'

iiiir.'i

tiilii>.

'

,.

in

in

lliiikni-^'.

armaa total

The

coils

nild vvcrr*

rioriin

5

screens arc

of special shape ami boiled to the pole

ture core
.'iTr

pressed on

sirel,

in position against

of

is

filteil

.'M

The bus-bars
There are

in

pun

the

111

li.ick

wsmission iink

"\

ihi-

p.nicls belweiii all cir-

are carried overlie.id on massive insulaall

six

feeder panels and

two siiimnalion

panels on ihe feeder board, two blanks being allowed for additional feeders.

Interesting

features

of

ihe

inslallalion

are

the

which have been taken against lightning or other

precautions
static

dis-

.

April

13,
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Normal small discharges are taken care of by a
water leak, which consists of three long glass tubes, one in each
At the center
phase, through which water runs continually.
of this tube, connection is made with the high-tension circuit,
and about one-hundredth of an ampere leaks through the water
Horn arresters with choking coils and resistances
resistance.
charges.

The earth side
are utilized as a precaution against lightning.
of the arresters and all metal work on the switchboard are con-

diameter of 10

751

ins. at the

bottom and 9

ing notices in English and

at the top.

ins.

Welsh are fastened

Warn-

each pole,
and a spiky collar to prevent any one from climbing the pole
is fitted about 10 ft. from the ground.
The Llanberis transmission line leaves the power house on
double poles. The three circuits have been arranged vertically
to

and side by side, one three-phase line being outside the righthand pole, one between the two poles and the other outside the
lefthand pole. See Fig. 5. These lines are also spiralled, and
they are, moreover, so arranged that wires of the same phase
are never contiguous.

In Llanberis Pass, owing to the rough weather which

quently experienced,

it

has been thought desirable to

is

fre-

utilize

In, this case the circuits are

steel poles, as illustrated in Fig. 6.

arranged differently, as will be seen. A fourth type of construction is used on the double transmission line from Llanberis
to Nantlle.
This is a single pole type with two cross-arms, the
upper carrying two wires and the lower four these circuits
;

are also spiralled.

Power

used in three quarries, namely, the OakeBlaenau Festiniog, the Pen-yr-Orsedd quarries at Nantlle, and the Dinorwic quarries near Llanberis.
In
each case sub-stations have been erected by Messrs. Bruce
Peebles & Company, for the North Wales Power & Traction
Company, to transform the potential from 10,000 volts to about
500 volts for motors, lamps, etc. Fig. 7 gives an illustration of
one of these sub-stations at the Oakeley quarries. This sta-

FIG. 6.

—STEEL

POLES

.-^ND

GUARD CRADLE AT LLANBERIS PASS.

is

at present

quarries

ley

at

nected to very large copper and zinc earth plates in duplicate,
sunk in the bed of the stream which passes the power house.

A

thoroughly insulated platform ds carried all round the
switchboard and such necessary adjuncts as high tension unhooking rods for the link switches are supplied in plenty.

Another interesting feature

is

the

manner

in

which the high-

tension mains are carried out to the take-off construction for
the transmission lines.

This

is

shown

clearly

Two

in Fig. 4.

transmission lines leave the works, one consisting of a single
three-phase circuit going across the valley and over the

moun-

Oakeley quarries at Festiniog. The other line
consists of three circuits, which run together as far as Llanberis, where a single circuit branches off to the Dinorwic
tains

to

the

while

quarries,

The

ries.

double

a

transmission

rangements of

circuits

is,

circuit

continues

of course,

and poles vary

all

to

Nantlle quar-

overhead, but the ar-

The

in different places.

ple. 8.

tion

iri^.

is

2OO-HP

l.'M.l

MOTOR

..

liRlVlNi,

typical of all the stations in use.

Ui;N.liING

ENGINE.

The incoming mains

same way as the outgoing
mains from the generating stafiSSdMi|K- outward that is, the
strain is taken up on substantial shackle insulators, outside the
high-tension tower, and from these insulator leads pass up and
mto the tower through tubular insulators, which are held at
their centers by paraffined wood boards.
In some cases, the
pass into the sub-stations in

mufh

the

;

whole construction is, moi^eover, fitted inside substantial earthenware pipes for each phase, thus affording additional protection from the weather.
At the Oakeley quarries a very large motor equipment has
been installed, including at present about 2000 horse-power in
Two sub-stations have been erected, each of
Peebles' motors.
which contains two 500-kw transformers.
The incoming high-tension feeder which consists, as already
stated, of a single three-phase circuit with f)-inni wires, divides

FIG.

—COLLIERY

7.

into

SUB-STATION. SHOWING HIGH TENSION AND LOW-

TENSION FEEDERS.
line

to

The

Festiniog

is

carried

all

the

way upon wooden

poles.

being vertically above

each
however, spiralled, so that they make one
complete turn. This is necessary in order to avoid induction
to the telephone circuits which would, in all probability, preThe distance between the
vent speaking through the same.
wires is in all cases at least 2 ft., and the height from the

other

three
;

wires

they

of the

circuits

are,

ground

to the line

roads.

The

poles

is

arc

20

ft.

across country, and 24

normally

30

ft.

in

length,

ft.

across

having

a

two

lines near the' quarry, three

6-mm

wires being taken

each of the two sub-stations. The sub-stations arc also interconnected with each other through the low-tension circuits,
so that either may supply the whole load to the quarry when
to

necessary.

The tower of

tension leads pass,

the sub-station, into

accommodates

also

which the high-

the lightning arresters

and dischargers; after passing the connections
high-tension leads are carried

down

to

these,

the

to the high-tension bus-

bars, isolating links being lilted in these bus-bars at either side

There are two high-tension switch
and
from these switches, connections are carried to the step-down

of the high-tension leads.

panels, each fitted with an oil switch with overhead release,
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Each transformer has a ratio of 9400 volts to
520 volts, there being about 6 per cent drop in voltage between
the power station and the quarry end of the transmission line.
The low-tension part of the sub-station equipment, which is in
an entirely separate compartment from the high-tension side,
transformers.

will consist of eight low-tension feeders, though at present
only four are installed in this sub-station, and five in the No. 2
The low-tension distributing circuits leave partly
sub-station.
overhead and partly underground, the overhead conductors be-

Vol.

XLIX,

No.

15.

each sub-station to distributing centers at the bottom of each
but the distribution to mills and haulages and winding
motors, as aforesaid, is mainly of the overhead type.

pit,

At

Pen-yr-Orsedd quarries radically different methods
owing to the fact that
the great bulk of the material must be hauled out of enormous
open pits, having almost vertical sides. Nearly all this hoisting is done by means of overhead cable ways, electric motors
having been installed to take the place of the engines formerthe

of handling the slate have to be adopted,

ing very heavy stranded conductors braided only where they
The underground
are within reach, and bare in other places.
cables are of the Siemens three-core paper insulated type.
An interesting feature of the low-tension distribution is the
of dividing pole which has been adopted, having ring
bus-bars on the top of the pole with isolating switches, which
can be operated by the lineman by means of an unhooking rod.
Of the motor applications, perhaps the most interesting are
type

main winders, driven by 200-hp induction motors runThese motors are of very massive conr. p. m.
struction, and are governed by a liquid controller, which allows
them to be operated at any required speed from "creeping" to
The particular motor illustrated in Fig. 8 drives a
full speed.
four-drum direct-acting haulage mechanism, working a fourroad incline about 250 ft. high, and having a grade of about
The controllers and reversing switches are operated by
in 3.
means of levers and rods from the driver's platform, adjoining
The motor
the drums, in a separate house from the motor.
five large

ning at 200

1

drives each

a separate single-reduction cut gear-

drum through

ment is provided in
brake mechanism.

pump

ground workings

;

air

enclosed induction motor which drives

Fig. 9 illustrates an

a large turbine

An emergency

brake equipcase of a breakdown of the ordinary hand

ing and clutches for each drum.

for draining several floors in the under-

several motors are used for this purpose.

be understood that the Oakeley quarries are largely
worked underground, in which respect they differ from the
other quarries supplied with electricity by the North Wales
It

will

are worked, respectively, on the terrace
Dinorwic and on the open-pit principle at Pcn-yr-

Power Company, which
principle at

Orsedd.

The area covered by the Oakeley quarries being so enormous
and most of the operations performed being repetitions of each
other, it is unnecessary to take more than a few examples to
illustrate the class of work carried out.
The mills arc driven for the most part by 15-hp constant-

10.

FIG.

ly

— MOTOR.

DRLTM

AND CONTROLLER FOR AERL\L ROPEWAY.

used to operate these cable ways.

of an engine house.

The

Fig. 10

liquid controller

shows the interior
which the engine

motor to run for any length of time at
any speed from "creeping" to full value. It has moreover, the
great advantage of accelerating and decelerating gradually and
without jerks, thus avoiding the danger of jerking material out
of the skips, which is obviously particularly undesirable in this
case of overhead rope-ways. Eleven rope ways are operated in
operates, allows the

way by means

this

of induction motors, the ratings being re-

two 8o-hp, four 50-hp and five 40-hp. There are, in
addition, two 40-hp, four 20-hp and sundry smaller machines
in use for mills, saw benches, etc.
In conclusion, it may be said that this North Wales installaspectively

forms a subject of much interest to British engineers,
to its unique character.
The contractors for the whole installation were Messrs.
Bruce Peebles & Company, who also supplied the generators,
motors and most of the electrical equipment. The consulting
engineers for the work arc Sir Douglas Fox and Partners and
The representatives on the spot for
Messrs. Harper Bros.
Messrs. Harper Bros, were Mr. L. D. Taylor, for Messrs. Bruce
Peebles & Co., Mr. W. V. Waite, and for the North Wales
Mr.
Power Company, Mr. .'\. W, Beuttell, chief engineer.
Georgi was consulting engineer for the Oakeley quarries intion

owing

stallation.

A New End-Cell Switch
I

lie

Indicator.

Bv A. A. Radtkk
is a new form of

subject of this article

mdicator, designed to replace the most
use, namely, the "telephone

drop type."

end-cell switch

common form now
The

in

latter consists of

number of gravity-restoring telephone drops grouped lom'lher and connected individually to small auxiliary contacts
arranged at the end-cell switch on the same centers as the main

a

lis operation consists in an auxiliary contact
brush attached to and traveling with the main brush, energizing
the v;irio»s droj) solenoids successively and thus giving the
operator at the board indication of the rnimber of colls in ser-

contacl blocks.
»l(..

9.

INI1.<I.SKI)

INI)I,(

Speed induction mf.lor*,
pinions.

The

TKiN .MOTDK DMIVKN IIKIUNK

fitted

IT.Vir.

with back gearing and rawhide

ciiuipmcnt of ihcsc mills includes trimming ma-

sawing machines and 'also, in some cases, slate
planing machines; the M>''t''"g of slate Is, of course, done by
hand. The wiring for conveying power to these motors is of
bare copper, carried on insulators and secured to the roof.
Main armored cables served with larrrd cnrri arc run from
chines,

slate

This type has operated successfully, having now been inHowever, it has not been very
for about four years.
welcome as a central or substation in.strumcnt or device, due to
the fact that telephone apparatus docs not conform to switchboard apparatus either in form or workmanship, and required
the soldering of a large number of conductors on small clips
vice.

stalled

:
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The large number of conductors leading
a small space.
from the pomt from which indication is to be given is also
a disadvantage. In fact, it may be said that its adoption was onlydue to the urgent need of eliminating the still more primitive
mechanical type consisting of rods and gears, which was a continual menace to the safety of a board.

short-circuit a cell, the pointer in the indicator will stop

The new type of indicator here described has its connecshown in Fig. i, and as mounted on the board is seen in Fig.
2.
For economy of switchboard space it has been mounted in a
seven-inch round pattern instrument case. The mechanism con-

out or otherW'ise become impaired.

in

between two of the numerals on the

The lamps, mounted on

120 degrees intervals

of three electromagnets, placed at

the case of the instrument, indicate

that the circuit through the instrument

and auxiliary contacts

Two

lamps are used to prevent the instrument
from falling out of step, in case one of the lamps should burn
is

complete.

When

tions

sists

midway

dial.

several of these indicators are used,

it

not necessary

is

have a separate return wire for each indicator, one wire being sufficient for the return current of any number of indicators.
to

The

iron

KlG.

2.

portion of the

moving member

in

the

indicator

is

around a center, with pole pieces projecting inward and enclosThis
ing a space in vi-hich a rotatable member is mounted.
moving member, a non-magnetic disc carrying a segment of
is geared by a train of suitable proportion
which carries a pointer.

to

iron,

At

the shaft,

the end-cell switch a series of auxiliary contacts

ar-

is

ranged on centers, corresponding to those of the end-cell switch
Paralleling these there

terminal blocks.

An

contact bar.

is

also a small auxiliary

mounted on

insulated brush

the end-cell switch

sliding contact energizes successively these instrument contacts,

depending on the position of the sliding shoe.

This

clear by referring to the upper portion of Fig.

i.

that every fourth contact

connected to a

is

be made
be seen

will

It will

common

wire, which

turn leads to one of the terminals of the electromagnets of
In this manner the three sets of contacts are
the indicator.
in

taken care of by three wires leading to the indicator. The current is supplied, as shown in the diagram, from the operating

may be taken from any convenient source. One poconnected to the common negative, or common return,
at the end-cell switch, while the other is connected to the remaining terminals of the three magnets.

bus, but
tential

As

it

is

number of

the

cells

service

in

increased or decreased,

is

due to the travel of the main sw-itch contact, the coils in the instrument are successively energized by the auxiliary contact
Common

Xegative.

AuxilliarY Coutact;
66

68

A7

69

60

61

62

66

6.t

D a D n D n n

P

66

67

5

5

6a

69

70

71

V2

73

74

76

D n D D D

1

Every third Contact
tied together and coDoected

Magnet

to

— FOUR

INDICATORS,

HARBISON STREET STATION. CHICAGO

EDISON COMPANY.

Coil of

correepoDding Number.

I —*12 L. C. Cable

continually under the control of a magnetic

from Switrhboard
to Contacts,

field,

due

to

the

auxiliary brush contact being wider than one of the gaps be-

tween two of the contacts.

This allows two of the indicator

energized at the same time during the movement of
the main brush contact from block to block, and thus obviate
the possibility of inertia of the moving member throwing the
coils to be

Operatiug Bye.

mechanism out of
The advantages

step.

of this form of indicator

may

be ciuinioratcd

as follows
8 C. P. Incandescent
110 Volt Lamps.

cost

Maguul

Couuter»eigbt and
Ucared to Indicating

indicator on Switchboard.

— DIAGRAM

I.

OF CONNECTIONS.

shoe, closing the circuit between

the

common

stops

are

in

blocks.

contacts.

a position

placed
If

short-circuiting a

cell,

additional contacts

between those directly opposite the main
the

switch

stops

in

a

midway

Small

3.

Great reduction

in

installation

2.

and

located approximately 400 feet from the battery.

return and the

This results in a stcp-by-step movement
of the moving member (the segment of iron always taking a
position adjacent to the pole face of the energized magnet), and
consc-fiiicntly moving the pointer from numeral to numeral on
the indicator dial.
In orde"- to show whether the main switch
in(!ivi(hial

4.

;

.\s an advantage of the saving accomplished by using this
system may be cited an installation of four end-cell switch
indicators as shown in the photograph at the Harrison Street
Station of the Chicago Edison Company, the switchboard being

Coll.

FIG.

;

needed

space

switch to switchboard.

Armature halanced by
Approximately 30 Ohms
Ikesistance In each

Small switchmaintenance
number of conductors from end-cell

Simplicity of construction and operation;

I.

board

position

contact

so as

to

The

total

cost

of this installation,

including indicating

in-

struments and multiple conductor cables, was less than 50%
of the cost of a similar installation using the multiple drop'
system of the Electric Storage Battery Company.

This indicator

is

also adapted

for a

number of other pur-

showing the height of water in a tank or above
a dam. the position and motion of an elc\ator, the signaling
from the bridge to the engine-room on board ship, or anyposes, such as

similar use.

:
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Finding Direction by Means of Submarine

Sound

XLIX, No.

Vol.

A. Amplitude

15.

(oak vessel)
Cot Oj

Signals.

.8-(--

Com
By Lucien

OXE

Blake.

I.

B. Amplitude

of the methods at present employed by the Submarine

Signal Company of Boston for locating the source of a
submarine sound signal is to attach two iron tanks, one

7-3

Cot e

By

and the other to the starboard wall, inside a vessel
below the waterline and toward the bow. In each of these tanks,
which are filled with water, is suspended a microphonic transmitter which is connected through a port and starboard indicator
box to a receiving telephone in the pilot house. According to the
to the port

Snell's law of refraction

is,

I believe,

sound

direction,

From

Sin e,

3-5

V,

(oak)

and Refraction

the Reflection

for the reflected

and one

for

Let

<P

the

re-

and *

Then,

represent the velocity potentials respectively.
Pi

xcoso + y

.li-ojo,

Sin

+

(i

+/.SVWO,

-)-

Vt

K,/

)]

(steel)

V

where

and Vi are the

submarine conditions)
of water =:i.
of ship's side

:

(7

?

"ak

8 steel

e,

Hence,

Cote,
•

=

/

I

1

— 6.29

I

From

*,

wangle

And

(oak)

H

.8+

7-5

From

/

— 11-25

t

g'

r

e)

(oak)

H

I

practically in reckoning

From

e

(steel)

I

O

at the surface

over the tanks.

formula it is easy to see that the smaller the angle
9 the louder sound; and for 6 =: zero, (when the sound is
abeam) the sound is maximum. This fact is well known to all,

if

0,

ship

of refraction in

this

this

^^j "^^^^

9i

—

y

e

Sin e,
V,
no sound is refracted none enters the side of the
but all the sound is totally reflected. The angle at which

—

= 90°

occurs

is

called

the

critical

angle,

and

is

evidently

for

= 90°,

is

I

.Sy«

O

(nak) .md

O

= 24°

2.7

,,,

-(-

Cot e,

/.,

-)-

Col o,
is

g-

these last

Sin

sound

I

two equations, it is evident that the intensity
sound which enters through the side of a vessel
depends simply upon the angle 0, which is the angle at which
the sound strikes the side of the vessel.
This angle is the
angle which the direction of the sound makes with the perpendicular to the ship's wall at the place where the inside receiving lank is attached. However, because of the acoustic conductivity of the material of the vessel's walls, sound which impinges over probably quite a large area in the neighborhood of
the tanks is conveyed into the tanks, and thus the angle Q
should be calculated for the units of area separately and the
results added.
However, no appreciable error will be involved

the

the amplitude of the vibrating

=

medium, wc can use

I

I'rom the above analysis,

proportional to the 9<|uare of
this

ex-

prc*«ion for the relative loudness of sounds transmillcd throUKh

Hence,

- 6.29

1

Further, from Snell's law of

—

a ship's walls.

(

of a submarine

of incidence in water

ipitniMiy of a

(oak)

I

the

2

III!

\J4
\^

Amplitude

equal to

,\,

9
e

g'
g=

(

Cot e

/

lime
the amplitude of vibration of the refracted ray

I

water and oak

in

as above mentioned.

\

sound
the velocity of sound in the two media.

wave length of

=
Gi = angle

y,

sound

-velocities of

or steel respectively,

(Smithsonian Tables.)

y

y^

possible to de-

is

it

fracted wave, in terms of a velocity potential.

X :=

(--. >«-]

r

'

(steel)

"On

of Sound," Cambridge Transactions, 1838,

^ density
Pi = density

steel)

I

CofQ

I

p

2.7

(water

Amplitude

(for

Sin e.
Sin e

V

perimental demonstration.
From an article by Green,

Where

oak (or

I

this:

It
is not explainable on a geometric shadow principle.
would, therefore, seem necessary to look for some other prinSo far as variations in inciple than simple acoustic shadows.
tensity are concerned, these can be produced from a cause which
is not only amenable to mathematical analysis, but also to ex-

two equations, one

velocity in
velo<

e

Cote--

and

rive

iiin e.

(approx.) water to steel

—

the majority of observers unconsciously perceived,

velocity in water

(approx.) water to oak

sounds received loIn every day practice
cate the direction of the sound source.
this is successfully done to within a half of a point, and on about
200 vessels at present, among which are the largest trans-Atlantic steamers, representing now (March i, 1907) over 1,000,000
tons burthen. The generally accepted hypothesis that a vessel
in the path of a submarine sound casts an acoustic shadow, has

a larger factor than intensity in determining

o/« 6

Sin

ship's course, the different intensities of the

been used to explain this difference in intensity. It is to be
observed, however, that marked differences in intensity occur
on the exposed side of the vessel, where no shadow exists.
The sound is louder when the source is abeam than in any other
position. Further, there are decided differences in the quality of
the sound delivered into the two tanks even when one is in
The difference in quality, although with
the alleged shadow.

vessel)

(steel

Cy/e,

tensity

is

(slccl)

il

is

.uu!

O-

ig°

easy to sec that, as far as

in-

the factor, direction finding by submarine sound sig-

must depend ui)on the angles at which the sound enters
ship; and as (except when the sound is dead
ahead or astern) the annlcs presented by the two sides to the
(jireclion of the sound .\\r,dillrrfnl. the intensities of the two
nals
the

side of a

April
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(«

effect

effect the size of the vessel

of the distance of the sound.

So

Taking

has and of the

I

R

C

half-period zone.

wave

front at the side of the

C =: distance from wave front to the point where the intensity
desired.

is

«

::=

variations

length.

company

an integer.

It becomes thus a calculation of Huyghen's zones under given
conditions of pitch, distance of the sound source and size of

the vessel.
I

give here for illustration

some

calculations based

upon the

diaphragm striker of the
Submarine Signal Company for a vessel at ;4 mile, at i mile
and at 5 miles distant from the striker in open sea. The pitch
1215 vibrations per second, and the wave
of the bell is D'"
length is therefore 3.9 ft. at 60° R, which may be called 4 ft.
In applying this formula to any particular vessel, one-half the
pitch of the present standard lightship

=

breadth of beam

C

For

the

= 10

ft.

taken as equal to C.

is

Submarine

At

yi

The

Company's

steamer

draft of the steamer

Sabrina.
7

ft.

-.'A

=

6.3 ft.

+ -I

= i)|

is

mile

4
(«

Signal

approximately.

6.3

ft.

10

2640

2640

+ -J
1(1

+ -J

=io.5ft.

2640

(«= 3)

S.8 ft.

I

=12. 4ft
5

miles

4

.
'A

At

}4

"6.3

ft.

At

mile

10 4

1

mile

10.4

(«-i)

[

it is

—

in

the transmitters must, therefore, ac-

This has been confirmed by the ex-

in

quality

all

users of the present direction-finding devices.
as

to

the best

location

of the two receiving

tanks on any given vessel becomes thus a question of the relative

If
importance of the two factors, intensity and quality.
is to be alone considered, the tanks should be placed

intensity

Huyghen's zone, where n is the largest possible. If
the prime factor, then close to the keel and well forward to the bow is best. But as probably both differences in
intensitj- and quality are most desirable, make 11 as large as
possible for the length of the vessel and put the tanks low toin

the

quality

ward

is

the keel for quality.

An

acoustic survey has been made in the water around the
Sabrina in Boston Harbor with a standard lightship diaphragm
For the exposed side,
striker at about one-half mile distant.
the standard D tank was used, installed in the usual way within
and against the side of the vessel and located about 12 ft. from
the bow, and 30 in. below the water line. Variations in intensity

used.

were readily observed

—with a maximum at 9 = zero.

the remote side an overboard portable transmitter was
Beginning at the stem of the Sabrina the variations in

any point, the horizontal bands were
of the two sets of bands was
confusing, but the variations in quality were unmistakable. As
(he draft of the Sabrina is but 7 it. no sliadoiv was possible and
none was found. It may be added here, that no shadow has been
found by actual acoustic survey back and alongside the U. S.
battleship New Jersey, although she is 440 ft. long and 25 ft.
draft; and, in another search, no shadow existed back of two
five-masted schooners lashed together, each 200 ft. long and

^•2640

[

however, the draft of the boat,

the

was lowered gradually

At

apart from

these motions.

roughly evident.

1

I

2'

both intensity and quality were marked as the diffraction bands
were successively passed aft. The transmitter was kept within a
few inches of the side and about a foot below the water surface.
The vertical bands were thus discovered. As the transmitter

-52S0

4.4

«=4)

that

The question

.

with

=S.7ft.

would thus be about

begin.

into consideration,

periences of

On
(« = J)|

ft.

upon the position of the receiving tanks relative to the zones.
Huyghen's zones will move with the motion of the boat, either
when changing its course or under influence of the sea, and

vessel.

= wave

= 20

The conclusion is interesting. The width of the diffraction
bands depends upon the w^ve length of the sound. For a simple
tone the bands would show simply variations in intensity: but
for a complex sound a tone and its overtones there would appear variations in the quality at different positions along the
bands. The bells at present employed with the submarine diaphragm striker are of 220 lbs. weight and have overtones and
consequently variations in quality will be apparent, dependent

—+—

X

}^

—

I

of the

I

same type of bands of maximum and
minimum intensity must start from the keel and extend upward parallel to it to about the same distance of 20' for the conditions stated.
Thus, the shadow which the length of the vessel might show would be obliterated by the bending of the
sound up around the keel. It is clear, then, that a practical
shadow could not be cast by a vessel for a 4' wave, unless
the vessel was over 40' long and over 20' draft, and even
then the shadow would begin 20' up from the keel.

n\

= radius of Huyghen's
R = radius of curvature

shadow would

self-evident

duce a shadow back of it, must intercept, say, at least ten
Huyghen's zones. The radius of the n'* zone will be obtained
from the formula

T

that the diffraction bands

a real

sound and thereby pro-

rigid surface, in order to reflect a

—

I

bow with the first one covering 6'. It is therefore clear
that maxima and minima of intensity would show from the bow
aft, growing weaker and weaker for about 20', when practically

best location of the receiving tanks.

A

10)

the

gives also a clue as to the

It

=

miles

5

to

lead us to an explanation of the different quality of the tones,

and also of what

m
At

in the two receiving tanks and .Hus the
submerged in these tanks indicate different intensities
the louder on the side where the incident angle is the
smaller; that is, on the side toward the sound.
In this analysis it is premised that no sound shadow therefore exists on the remote side of the vessel, but that the sound
bends around the vessel as an obstacle, and thus enters the portions of the remote side at angles different from the incident
angles of the exposed side. It is easy to calculate how far this
assumption may be carried out and what influence it has upon
direction tinding.
It is well known that for long waves impinging upon an obstacle, diffraction bands are pronounced and
rays of sound for long waves cannot be considered to exist.
We can, therefore, calculate how much sound of a given pitch
bends around a vessel to enter its remote side, and also the
This will
distribution of the diffraction bands on that side.

sounds are different

transmitters

+ -J-i 9. 5 ft.

at

The overlapping

The sound source was within one-half mile in
ft. draft.
both these surveys. Thus direction finding by acoustic shadow
is not a tenable hypothesis in the system it present employed,
of 16

while the angle of incidence of the intercepted sound

determining factor.

is

the

:

:
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The Resistivity-Temperature

For copper, \

Coefficient

of Metals.
Bv Harold
The

Pender.

primarj' object of this note

fonii for easy calculation

put into convenient

when

—the

therefor^:

R.

1\

R

T

—^—

i

h- \

i:

= 238.

of course, applicable to any metal

is,

when

to

is

—'particularly

= .0042.

1 he formula

.

XLIX, \o.

Vol.

(he slide rule

'^

the proper value of X is used.
The following values of
are taken from a table prepared by Parshall and Hobart ;*

is

employed

ordinary formula for the change i.. the resistivity of copper with the change in temperature.
This formula is

\

Aluminum

usually written

R — Ro (.1+^0

(99 per cent)

Bismuth

where

•00354

Cadmium

= resistivity

Ro

R
^

at 0° C.
/°

The value of ^ adopted by
Engineers

is .0042.
In case one wishes to determine the
Ri at any other temperature *i, this formula has
be applied twice, first to determine Ro, and then to determine

sistivity

involving at least three distinct slide rule operations.

lowing formula, which

readily derived

is

The

from the above,

re-

to
Rt,

fol-

re-

239
258 to 225

00388 to .00445
00365 to 00377

Iron

the .\merican Institute of Electrical

236
282

.00419

Copper
Gold

= resistivit>- at C.
= temperature coefficient

X

.00423

274 to 265
160

.00625

Lead
Magnesium

00387 to .0041 1

Nickel

0050

Palladium
Platinum
Silver

.00381

258 to 243
262
200 to 161

to .0062

•00354

282

00247

•0035

00377

.0040

405 to 286
265 to 250

.00398

251

quires but a single setting of the rule:

1 hallium

Put

Tin

00365 to .00440

274 to 227

Zinc

00365 to .00406

274 to 246

= 238 +
= 238 +

T
7',

;

R

with this

T

7',

To

C on an ordinary
can be given a special numbering, putting o at 238, 10

at 248, 20 at 258, etc., as

shown

With

fact.

new numbers

in the figure, the

to be used for temperatures in degrees Centigrade.

two

these

metals

-(-

(

therefore, approximately equal to the absolute tem-

is,

X

perature.

'4 <0 jj

4wM

il

In other words, the

M

'

:;.:.l:i,^

1)IACH.-\M

imIi iiilLiMlnnl iuiliiiili'iT.

OF SLIDE RULE

new

slide,

'

|l^

^-;l'i!\lfi

'
!^i,iJ
.j
'

,

P' i|i^li

|i|liit!j|m

i
|

l

i^|i |Hi^^^

i

)i

i

)

i

,

ii, .!i ii), a
O |i

ifW

f^

l

W'

iii

i) ii

|

i.^

i

i

i

'(iWi;ffiV|

,

i

i
i

mm

Kii i iiiiM

pf

i

iki!!l^
™pr^

i)!! ii i*i i

MARKED FOR SPECIAL CALCULATIONS.

For example, suppose a copper wire has a resistance of 300
ohms at 13° C, what will be its resistance at 105° C. ? Set 13
on the new scale opposite 300 on tlie lower scale, and read off
on the lower scale the desired resistance 410 opposite 105 on
the new scale.
(Mr. Miles Walker, in the Electric Journal for
'905. gives a similar slide rule method, but his method involves
cither the construction of an entirely

l

of any metal, with the

resistiv'ity

«o <*

i

saile,

of

I

—

#i#¥^r¥4^

the tangent

exception

the

nickel are

the reciprocals of the coefficients are approximately equal to 273

avoid the calculation of T, and T, the saile

slide rule

and

somewhat higher than those for other metals. Possibly the magnetic qualities of these metals may have some connection

Then
R,

be noted that the coefficients of iron

It will

/.

or the use of

giving only approximate results as well as

exception of those that are strongly magnetic,
proportional to

its

'Engineering, Vol. 66,

Street
Denver continues
citizens

are

is

approximately

absolute temperature.

giving

p.

869.

Lighting

Denver.

in

to make progress in her lighting, and her
Mayor Spccr llicir unanimous support in

rci|uiring a reversal of the slide.)

The proof
F'rtmi thr

R,

R

r.

7

—=—

of the formula

follf)w>.

ordinary formula,

R -R.
R,-R.

(I

+M)

(i

+X/,)

therefore
I

A",

I

+

X/,

1- '

\

R

I

+

—

x/.

-i- 1,

X
or pultmg
I

r

=—+

I

I

and 7

,

=—+

<.

X

X
there results
li,

T,

J

makins the

R

T

iniiil

wliich

cily

Ic

I

\

HKNVIII MKI-KI

worthy ui the

was

started

l>y

.\l

n:inic, "city

.Ml.

of

II

I

liglil."

the phrase, "boost

for

The inovcllic

city of

April

13,

light," a
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few years ago, resulted quickly

in th^

construction of

"Welcome" arch which has become known all over
The arch was built by private subscription, and
try.
a

the coun-

much

did

toward inducing merchants to indulge in considerable display
lighting.
They found it paid, and soon discovered that visitors
talked a great deal about the splendid lighting of the

some seven

city.
-<

The construction of

lighting system for Sixteenth Street has been finished.

a

The

it

for

bills for electricity

—

s _

sfi-u ;-saRBaj>.

new

All of

new lamps present

the old arcs have been displaced, and the

has not had a dollar expended on

have never exceeded $60 per month, and an average taken for
This is
three years shows only $34 per month for electricity.
less than the wages of a single fireman, and when the wages of

just taken anpther

the public spirit of her citizens.

it

repairs outside the replacing of brushes.

most ambitious step forward,
which does credit to the push and energy of her Mayor, and to

Denver has

years,

757

a

ELECTRIC MOTOR

AND ENGINE WHICH

a licensed engineer, cost of coal,

motor
Bergen

etc..

saving since the change will be appreciated.
installed in the machine shop and foundry of

the

tion,

SUPERSEDED.

IT

are taken into considera-

is

&

Co., in Carbondale,

The

Van

Pa.

Drainage Canal Power for
Chicago Municipal Lighting.

Utilization

now under way whereby

Plans are
utilize

of

the city of Chicago wilt

power generated

for electric street Ugbting the

new water-power

plant

which

is

being built on

at

the

Chicago
of Chicago

the

sanitary drainage canal near Lockport, III. The city
is to purchase electricity from the trustees of the sanitary district

FIG.

most

effective

2.

— ELECTRIC

and pleasing

fore, as

There

is

There are 98 posts of

spectacle.

simple but substantial design.
trolley wires.

at the rate of $15 per horse-power per year, the power being required for about 11 hours per day; or, to be exact, 4015 hours
per year, the length of day varying from 8--2 to 14 hours. This

LtHHT POST. DENVER.

On

no obstruction

placed the

also

these are

is

at the rate of .49 cents per

kw-hour.

Western Avenue and the drainage

From

a sub-station at

12,000-volt,

canal,

three-

alignment, there-

in the

both trolley and telephone poles have been removed.

The new system, which is confined to Sixteenth Street, has
As the merchants of the other downtown
cost about $16,000.
streets are strongly insisting that the new municipal lighting be
extended to the principal streets of the

this will

city,

be done

as soon as the construction material can be secured.

The new

lighting in the business section of

portion of the plan of

most

to

Denver

make Denver

is

but

.1

the best and

artistically lighted city in the country.

Electric

A

Mayor Speer

Motor Versus

Corliss

Steam Engine.

striking illustration of the saving of space possible by the

motor for a Corliss steam engine, not
mention the resultant economy incident to such a change, is

FIG.

substitution of an electric
to

shown herewith. The Lackawanna Valley Electric Light &
Power Supply Company, of Carbondale. Pa., is responsible for
the installation. The illustration shows an old Dickson Corliss
engine and the motor which replaced it as a prime mover. The
illustration shows the large space occupied by the engine; but
not the space occupied by the boiler which fed the engine with
This, unfortunately, blew up some time ago, killing the

steam.

the shelf" in the corner was then suband has been in operation ever since.
The motor shown at the other end of the engine was placed
Since the motor has boon in operation, now
there temporarily.

fireman.
stituted

The motor "on

for the engine

I.—OUTLINE M.VP OF CHICAGO SHOWING TRANSMISSION LINES
TO MINICIPAL STATIONS.

phase lines will be connected to four different electric light stawhere steam-driven apparatus is at present used. The

tions

shows the

map

(Fig. i)

city

of Chicago.

relative location of these stations in the

The general plan
direct-current arc

is

to

install

dynamos

in

synchronous
from

stations

motors
which direct-current arc circuits are at present supplied.
The largest and most recent station, at Fullorton .Vvcnue and
the north branch of the river, is an alternating-current plant.
transIt will be necessary there to install merely step-down
formers which will nduce the e. m. f. to 6000 volts, which is
to

drive

the bus-bar voltage at that plant.

At the largest direct-current

plant,

which

is

at

Harrison and

—

.
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Halsted Streets, the present arrangement of engines driving
Two
is by means of a line shaft shown in Fig. 2.
l200-hp synchronous motors will be placed joined to the line
shaft. One of these will occupy the position shown by the dotted

dynamos

^M^
hnes in Fig.

2.

At this station one 1200r. p. m., shown in Fig. 3.
hp synchronous motor will be placed in the middle of the lineshaft as indicated by the dotted lines.
At the station at Sixtv-Fourth Street and Wentworth .\ venue,

l~^;j^i:tj:;»t^c^^jyjiS^^:;;;;^^

Present Arrangement of Pl-\nt
the other end of

and the other will be placed in
by shifting the position of some of the dynamo?

2,

the line shaft

15.

ning at 210

^i^^^jj:j;jiy^^;:Jt^iyi^^:j;^^^^

Fig.

XLIX, No.

Vol.

Harrison and

.\t

I'ig.

4,

Streets.

11.m.sted

present arrangement

the

liigh-speed

engines

jack-shafts,

two

drive

sets of arc

being coupled together as

At

is

shafting,

somewhat

dynamos are
if

peculiar.

Two

from which, by means of
driven, these

dynamos

they were a continuous line of

synchronous motor will be placed in
coupled to the engines as indicated by
the dotted lines. At the large alternating-current plant at FulIcrton Avenue and the river, three step-down transformers of
shafting.

this station a

the line-shaft,

which

is

about looo-kw capacity each will be installed to feed into the
bus-bars of the station.

The

12,000-volt, three-phase transmission lines

from the drain-

age canal sub-station to the various city lighting plants are indicated on the map (Fig. i). They will be partly underground
and partly overhead. The underground cables will be No. 2-0
furnished

three-conductor, paper-insulated,

Underground Ciblc Oimpany.
head work 50-ft. cedar poles

On
will

by

the Ashland

be used.

the

Standard

Avenue over-

On

Sixty-Third

Street a combination pole line used jointly with the Chicago
FIG. 3.

— PLAN

OF station AT LINCOLN

AND

City Railway will- be put up.

RICE STREETS.

steel poles with the

40-ft.

as

shown

in Fig.

7.

These motors

will be

provided with

quill

shafts having clutches at each end, so that the line of shafting

.h-^

•I-

i

r-

S^

well above all other lines.
.ind

the old

^

the latter there will be used

Under

the river, the drainage canal

Illinois-Michigan canal wires will be taken in a

i^^-f' Timii:ik V,h==^J^^^^?^?^S^

CH vt 'Q'"' ri fl*

m
>i*»«*i

On

12,000-volt transmission line carried

MpH

Or—Jl

§—g^

I

Fig.

4.-

LJJ'.

l^-§ ^

-$

Plan op Station at Sixty- Koiktii Stkhet and Wentwoktii Avenue.

can be driven by the present steam cnginci if necessary. At the
station at Lincoln and Rice Strccl.s the arc dynamos arc driven

7-ft.

from

l.iin

a line shafting direct-connected to high-speed engines, run-

)J
ICiitfliiu

•

diameter concrete tunnel conslrmlc rl for the joi nt use of

the city water
liiiih

and

circtric.il

dcpartnirnls

the wires and Ihr w.iter-pipc.

This tunnel will con-

I
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SMALL SUB-STATIONS FOR ARC

An

ment
of numerous small transformer

stations,

all of the arc lamps in the vicinity of the subobject of this plan of distnibution is, of course,
to save both the number and the length of the circuits which

which serve

ers

CIRCUITS.

interesting development in connection with the enlargeof the street-lighting system of Chicago is the installation

from which

street-

759

The

station.

connect to the main power plant. As an entire transformer station is supplied from a single feeder, there is a great saving in
cable, as it would otherwise be necessary to run a complete individual arc circuit to each district from the main power station.
It is also much easier to locate troubles on short arc circuits
than on the abnormally long ones which were common before

scheme of distribution was begun. These transformer staon city property, usually in the rear of fire
engine houses on ground which would not otherwise be utilized.
Fig. 5 shows the exterior of a transformer station located near
an approach to a bridge on city property. The buildings have
this

tions are located

concrete walls, roof and floors, with protected wired glass win-

dows. Fig. 6 shows the interior of the same station.
Ordinarily about 300 arc lamps will be operated from one
sub-station.
For this purpose the sub-station has three two-

and six regulators of the Western Electric
patrolman visits each station and starts the circuits in
the evening and the station is then closed for the rest of the
night.
It is the idea *o extend gradually the electric lighting
system of the city according to this plan. The system is under
the charge of Mr. William Carroll, city electrician, assisted by
Mr. E. M. Tompkins.

circuit transformers

A

type.

FIG. 5.

—CONCRETE

TRANSFORMER STATION FOR ARC CIRCUITS.

New

Telephone
NEW

A

solid type receiver

to L. Steinberger, of

Patents.

RECEIVER.

forms the subject of a patent granted

New York

The

City.

shell

is

of pressed

metal and the magnetic system is supported by filling the shell
about it with insulating material. The metal shell is, of course,
roughened on the inside to cause a close bond between it and
the poured

insulating compound.

An

insulating tailpiece and

cap are provided, the latter being convex toward the ear to
better

fit

it.

NEW APPARATUS.
The cut shows a rather eflective way of building up a compact
and simple magnetic system for a watch case receiver. SemiFIG.

6.

— INTERIOR

OF ARC TRANSFORMER SUB-ST.\TI0N.

HARRISON AND HASLETT TELEPHONE M.\GNET.
circular

compound magnets

are assembled to form consequent
This is the joint

poles, being held together by the pole pieces.

invention of A. E. Harrison, of

New

York, and C. M. Haslett,

of Jersey City.

transmitter is patented by J. M. Dempsey. of Chicago,
which the diaphragm is connected to the movable electrode
through a fulcrumed linkage. The face of the microphone box
Another
it.
is a disk of mica, and both electrodes arc carried by
novel feature is an agitator comprising a spider which may be
•.<;cillated to stir up the granules.
SWITCHBOARD SYSTEMS.

An odd

in

FIG.

-F,AM KNU OK STATION AT HARRISON AND IIALSTF.n STREETS.

lighting circuits arc operated.
(lOOO'Volt

constant-potiMitial

The general

plan

is

to run out a

feeder to a small transformer sta-

tion to supply a liank of constant-current arc-circuit

transform

There is no better indication of the tendency of history to
repeat itself than the recurrence of old ideas in patents. There
introduction of new features in
is, of course, almost always an

For example,
the rejuvenation, but the old elements remain.
Messrs. C. G. and E. J. Burke, of New York City, have just
patented a system in which the clearing out signal is combined
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15.

The idea is stated to be the reduction of
number of banks of signals an operator must watch. The
new feature is a flashing lamp for line signal and a steady
lamp for supervision. Another similar patent is granted to I.

the phantom currents and non-inductive to the line currents.
Again, condensers are included in the phantom taps. Another
improvement lies in the introduction of an inductance in the
middle of the series coils to neutralize any capacity effect they

of Philadelphia. This is a "one-wire" multiple system,
which one side of all lines are common at the battery, and
only one wire is switched. This allows of a one-wire multiple.
A number of previous systems have virtually embraced this idea,
but the talking wire has always been supplemented by the

may

with the line signal.
the

ICitsee,

introduce.

RINGING DEVICES.

in

necessary signal

In Fig. 2
adjustment

is

shown

a ringer of novel construction wherein all

done by means of a single screw

is

in the yoke.

The

-wires.

AUT0M.\T1C SYSTEM DEVICES.

A

sender for an automatic switchboard has been patented by
The chief feature lies in an arF. A. Limdquist, of Chicago.
rangement by which the receiver hook descending restores the

exchange to zero position. The receiver hook in rising sets the
release mechanism, and when the receiver is returned the hook
quickly falls, the release mechanism, controlled by a governor,
The
slowly following and making the necessary connections.
apparatus is arranged so that a release is only effected from
any station after that station has made a call. Otherwise it

would be possible for a second party on a calling line to cut
off an existing connection by restoring the line switch.
The same inventor has patented a call registering device for
automatic systems. By
the counting mechanism is not sufficiently energized to register
The removal of his receiver
until the called party answers.
readjusts the currents to cause the calling station meter to count.
the proper proportioning of resistances

POLE DISTRIBUTING R.\CK.
Fig.
is

I

shows a pole distributing rack for cable

a sort of

poles,

which

The

an amplification of the usual two-wire rack.

^

FIG.

2.

— WEMAN

i

o
SIGNAL.

screw raises or lowers the armature, the spring piece maintainThis ringer is the invention of Klas
ing the equilibrium.
Weman, of Buffalo, N. Y.

PARTY LINE SYSTEM.

Anderson, of Salina, Kans., has patented a step-by-step
party line system.
In this system the central assists on all
calls and the selection is done by means of a trailer and selected
C. A.

contact.

Recent Electrochemical Developments.
PRODUCTION OF ALLOYS IN THE ELECTRIC FURNACE.

We

have repeatedly referred in these columns to the work
of Mr. F. J. Tone, of the Carborundum Company, of Niagara
Falls, with respect to the production of metallic silicon and
The alloy problem seems
silicon-alloys in the electric furnace.
very simple.

at first sight
if

a charge of copper,

For

silica

make

instance, to

and carbon

is

copper-silicon,

subjected to the high

temperature of an electric arc the silica will be reduced by the
carbon and the silicon will alloy with the copper. The same
principle may be employed for the manufacture of other alloyj,
but in many cases a large loss of material is experienced by
evaporation due to too high a temperature. Mr. Tone, therefore, does not use an arc furnace but a resistance furnace, the
Further, he adds to the above
charge forming the resistor.
mixture a flux and produces a .slag which protects the alloy
PIC.

I.

— ROBINSON

I'liI.E

iron br.ickcts support a spindle which carries a line of insula-

W. Robinson,

tion.

of Muskegon, Mich.,

is

the

patent being assigned to the VV. G. Nagel Electric

Phantom

PHANTOM SYSTEM.
arc now in daily use

circuits

inventor, his

Company.

settles in the

fairly

successfully,

in

with

these

latter

in

such

liniult;incous conversation >

of the

rc.il

linci,

the ph.intom.

in

It is

a way that three non-interfering
may exisl. The two limbs of each

parallel, com|xisc

respectively one limb of

readily understood thai

across the trunk, a neutral jwint

if

may be found

a coil be bridged
in this at

which

connection of another circuit will not affect the existing
circuit, as it produces equal anrl balanniiK effects up each of its
the

limbs.

It

will

be further undcrstdod

th:it

the briilKcd coil

is

Tht
non-inductive to currents entering al the neutral |>oinl.
at four neutrals, one on each line at cacli
phantom is cut

m

end.

nearer

In the impro\'cd .lystcms, there
Its

ends than the phantom

is

bottom of the receptacle, with the slag overlying

the alloy.

order to make them of easier adjustment, Messrs. J. W.
Lattig and C. L. Goodrum. of I'liiladclphin, have devised a few
improvement s.
It
must be understood tlvit a phantom is ,1
line circuit superimposed upon two other circuits and organized
but

For instance, to mako manganese silicidc. he
mixes silica, manganese dioxide, carbon and lime, and heats this
mixture by an electric current introduced through two electrodes
dipping into the surface of the bath. The manganese silicide

collecting below.

RACK.

lilSTKIIlltTINC

cut in each real

line

taps, a series roil, inductive to

A

sinrilar

problem

is

atl.icked in a recent patent of Mr.

of calcium-carbide

VVillson,

fame.

For

the

treatment

1".

of

L.

a

sulphide ore he treats a mixture of the crushed ore with
limestone, sand and coke in his familiar arc furnace and produces a fcrro-nickel silicide which is fhielly useful in the proferri)

duction of nickel

steel.

The same method

ihe treatment of silicates of iron, nickel

those
ujjon

also applicable to

as New Caledonian ores.
the production of special alloys has reacted rein.irkably

known

While
ably

is

and manganese such as

various metallurgical industries, the fact has been probevident with iron and steel. This is a matter which

inf)St

should

lie

studied nu.<t carefully by the manufacturers of elec-

I-'or tluni it is in many eases of the highest
machinery.
importance to reduce the eddy-current and hysteresis losses to
It is known that some of the spccially-low-carbon
a minimum.
steels, made in electric furnaces in France, have been sold to
In general, however,
electric manufaelnrcrs for transformers.

trical

April
it

is

13,
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not the content of carbon alone which

is

of decisive im-

portance, since the addition of very small quantities of other

elements offers the highest

possibilities.

Various special steels recentlj' made for electrical purposes
have been noticed in this journal, especially in the Digest.
Curves were recently reproduced in the Digest on the electric
They
behavior of two such special steels made in England.
may have some connection with a patent recently granted to Mr.
It refers
R. A. Hadfield, the famous steel master of Sheffield.
to an "alloy having magnetic and electric properties, especially
adapting it for use in ballast coils, transformer plates and like
electrical apparatus, for which it is of great importance to reduce the total magnetic and electric losses to the lowest possible,
degree."
His steel is low in carbon, which is less than 0.2
per cent, and it contains silicon, manganese and aluminum.
Two special compositions are stated. The first contains 0.08
The
carbon, 3.98 silicon, 0.08 manganese and 0.95 aluminum.
other contains 0.09 carbon, 3.57 silicon, 0.67 manganese and o.i
aluminum. It is to be regretted that the special properties of
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shown in the left-hand diagram, the
above the burners, and the framework B of the plate
After the plate has been
lies above the cooling air spaces G.
baked or heated it may be rinsed to remove any of the particle.v
of sugar which were not converted into carbon in the heating
process, and the plate is ready for use. The treatment of pasted
plates is quite analogous, and in this case the process may be
applied even after the plates have been in use and have partitop of the framework, as

grills are

ally lost their capacity, thereby again raising the capacity of the

these two compositions are not stated.
B.^TTERIES.

Among

several

storage battery patents recently granted to

Mr. Joseph Bijur, of New York City, there is one of particular
Mr. Bijur is the president of the General Storage
Battery Company which makes the Bijur "high duty" storage

interest.

The

battery.

we

special patent

of the negative plates, that
well

known

enced by

all

that

Batteries

may

may

the

much

lose

its

had

spongy-lead plates.
trouble

It

is

has been experi-

to be put out of service although

good condition. There may
The active mass of spongy
itself and particles may drop ofT,

have been

still

be various causes for
lead

is,

the past

battery makers on account of the negatives losing

their capacity.

the positives

in

refer to relates to the treatment

in

this trouble.

coherence

in

or it may lose its adherence to the solid support. This may
cause the active mass to fall off or a sulphate layer may be
formed between the solid support and the active mass which
acts as an insulator. All these effects diminish the capacity. In
the case of the negatives, however, one other peculiarity ha^
been obserxed, namely, that the pores always have a tendency
to contract and the active mass loses its spongy character and
This means, of course, a reduction of the
active surface and a corresponding diminution of the capacity.

becomes

solid lead.

The method by which Mr. Bijur prevents this reaction is to
impregnate the active spongy lead with an inert material like
carbon.
He states that in this way the passageways for the
diffusion of the electrolyte into the pores of the plate are maintained intact during service and that the plates treated by hi-,
method are strong and hardy. A special feature is that tht
carbon is introduced after the plate is finished. The process is
In the
equally applicable to Plante plates and pasted plates.
case of a Plante plate, the dried plate is soaked for about ten
minutes in a solution of sugar of from 2 to 30 per cent, by
means of which the pores of the plate become filled with the
The plate is then r;'moved from the solution and
solution.
dried.

mixture of active mass with sugar and
the ne.xt step of the process is to carbonize the sugar by
means of heat. Treatment at a temperature of from 240 to 300
If the entire
degrees C. for five or ten minutes is sufficient.
plate is of pure lead it is raised to this temperature in a suitIf the plate, however, has antimonious
able oven or furnace.
alloy parts as, for instance, an alloy frame, care must be taken
during the heating operation to insure that the frame is heated
less than the active mass, since otherwise the frame might be
partially fused an account of the lower melting point of the
alloy.
A simple .ipparalus for this purpose is shown in the
As shown in the right-hand diagram, it
adjoining diagrams.
consists of a sheet-steel framework of several compartments
each of which contains a gas burner E. The steel framework
is double in form and is provided with air spaces G between the
walls // of the framewiirk the compartments D are of the same
size as the grills on llu- plalc sn lh;it when (ho plate is laid nu

The

plate

is

now

a

;

APPARATUS FOR TREATING THE NEGATIVES OF STORAGE BATTERIES.

The Plante

plate.

plate ever after

having been treated by

this

process has a light brownish-gray color, instead of the usual

lead-gray color of

the

ordinary

Plante

negative plate.

The

and spongy appearance.
This method is stated to have been in use for over a year nt
the works of the General Storage Battery Company with full
success, and if future experience confirms these results, this
extremely simple method will be the happy solution of one of

plate has a very porous

the most puzzling difficulties of storage battery manufacture.

Letters toithe Editors.
Sensitiveness of Voltmeters.
To

the Editors of Electrical

An

World:

your issue of March 16, entitled "Voltmeters for U. S. Signal Corps" (page 561) contains several
statements which may mislead readers not thoroughly informed
as to the high degree of sensitiveness that has been attained in
Sirs

:

article in

the design and manufacture of

The

article states

modern

voltmeters.

that the instrument described therein has

interest in view of the high resistance called for,
which "meant the construction of a commercial instrument,
with pivoted moving coil, having a resistance of 1667 ohms
per volt, which meant that the makers had but 1/1667 of an

particular

ampere at their disposal for full scale deflection." It is furthermore stated that the instrument described is believed to be "the
most sensitive instrument put into commercial use in the shape
of a calibrated instrument with shunted movable coil."
In view of the publicity given to these statements in the artiwe consider that it will be of interest to your readers to learn

cle,

that for at least the past 15 years this

company has been

fur-

commercial instruments of the portable type guaranteed to an accuracy of 1/5 of i per cent, giving full saile
deflection with 600 volts through a self-contained resistance of
(1,000,000 ohms), so that there has been no novelty
I megohm
introduced to the art by producing an instrument with a ri
nishing

sistance of 1667

ohms

per volt.

interesting to note that we have during the past five or six years furnished numervnis customers with
several hundred of our standard switchboard in.striiments, deIt is

perhaps

still

more

signed to operate on a potential of 40 volts through a selfcontained resistance of 100,000 ohms, which sensitiveness represents a resistance of 2500 ohms per volt, and a current re<iuired
for full scale deflection amounting to .0004 amperes, two-thirds
of the

The

amount

specified in the aforesaid article.

particular examples herein montioncd do not,

however

—
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indicate the extreme limitation of the sensitiveness of instru-

ments of

this tjpe

when properly manufactured

;

for should the

requirements of any branch of the electrical industry demand
there is no reason why voltmeters comprising all the essential characteristics should not be furnished with a resistance of
it,

5000 or more ohms per volt, or a current consumption of .0002
amperes for full scale deflection.
C.axton Brown,
Newark, N. J.
Secretary Weston Electrical Instrument Company.

Calculation

Dynamo

of

Sparking

Characteristics.
To

the Editors of Electrical

Sms

World:

In your issue of March 9 there appears a communication from ^Ir. Cecil P. Poole, in regard to a recently published
article of mine on the calculation of dynamo sparking characteristics.
In this communication Mr. Poole states that the for
:

mula which
the

I

armature

have proposed "does not take into consideration
Now my
reaction upon the magnetic field."
4.5

formula does do just

this thing;

flN'r Pp

Vol.

10'

SmP

being the voltage which the armature reaction causes to be
generated under the brush, when one ampere is passing through
This is approximately correct when the shortthe armature.
circuited coils are in a region midway between the pole pieces.

The formula, of course, does not take into consideration the
amount of field distortion at any other point around the armature circumference.
However, it is only the amount of disarmature surface occupied by the
during commutation which can affect sparking. We are,
therefore, justified in omitting everything else from the formula.
It is for exactly the same reason that my statement, "if the
dynamo is designed to carry its greatest load without moving
the brushes from the geometrical neutral point, the reluctance
of the air-gap may be made as small as is rendered desirable
by other considerations, without reg^ard to its effect upon the
sparking point," is correct. The effect of the air-gap length on
tortion at that point on the
coil

15.

If reliance is placed upon giving the
is indirect.
brushes sufficient lead to bring the short-circuited coils into
a commutating field of the proper polarity, then it is evident

commutation

under the pole tip the field amovercome the reluctance of the airgap must be considerably greater than the armature amperethat in order to find this field

pere-turns

required

to

A

turns at full load.

certain length of air-gap

is,

therefore, re-

quired in this case, in order that enough ampere-ttu-ns may be
placed in the field coils to overcome the effect of the armature
ampere-turns. With the brushes set on the geometrical neutral

The effect of the main fields
point, the case is very different.
must obviously be zero at a point on the armature surface midway betwen the poler pieces, and therefore the amount of field
distortion at this point will be independent of the number of
ampere-turns in the field coils and consequently independent
of the length of the air-gap. It will depend only on the number of armature ampere-turns and on the reluctance of the path
Of course, the moment the
followed by the lines of force.
brushes are moved from this geometrical neutral point, the
number of field ampere-turns required for the air-gap, and consequently the length of the air-gap, must be taken into conThis is done
numerator.

sideration.

that part reading

XLIX, No.

V2 to the

The reason

in

my

formula by adding the symbol

form in which it
Mr. Poole suggests, is that
by doing so the actual reactive voltage and the actual voltage
which field distortion causes to be generated under the brush,
with one ampere passing through the armature, are thereby
found. These are concrete figures which mean something to the
For the most economical design, a certain ratio bedesigner.
tween these values should be adhered to; the actual value of
this ratio depending on the relative cost of reducing these
values.
Thus in the example which I have given, the reactive
voltage per ampere is .123 volts and the distortion voltage per
for leaving the formula in the

was given, instead of simplifying

as

.123

ampere

is

The

.157 volts.

ratio

is

an economical one for

•157
this

machine.

Carlton

Braintree, Mass.

L.

Kennedy.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Influence of a Condenser in the Secondary Circuit of a I'rans-

former.

— Brenot, — A

short

the phase diflferencc between

c.

m.

by diagrams on
and current of an alterna-

illustrated

article
f.

tor supplying the primary circuit of a transformer the secondary

of which contains a condenser.

method based upon
ag* Elec, March 23.

The author

gives a graphical

certain simplifying assumptions.

which comes into action when the tripping plate C, which is also
D, is lowered. The regulation then
takes place in the ordinary manner, the feeding being accomplished very gently and regularly by the tripping plate momenfixed direct to the lever

releasing the clutch D.

It

some arrangement by which

the

tarily

necessary now to provide
weight of the carbons and

is

L'Eclair-

Lamps and Lighting.
Flame Arc Latnp.—H^mKU).--\n illustrated article in which
the author first makes some general remarks on difficulties and
special

features of flame arc lamps in general.

lamp nl Lewis.

lie

then de-

one or more pairs of carbons arc
set in the inclined position with their upper ends in holders
Kuidcd on rods, inclined at the same angle as the carbons, the
carbon holder of each pair being linked together to a central
guide piece, so that the two carbons fall together equally as they
scribes a

In

it

move away.

One carbon is guided thrnugh a hole in a slider
other through a hole in a globe cap this cirbon being held by a washer clutch. The lamp is controfled directly by
a powerful ihunt and scries coil, antl the lamp starts wilh its
plate, the

—

carbons together, the carbon holders being c-aiiglit under ho<ik,i
for trimming .-md then released. The action of the lamp is seen

The scries coil A starts the arc by moving the sliding
throuKh a link C, and lever D pivoted at /;, and at the
same time the other carbon is held by moans of a clutch F.

in Fig.

plate

H

I.

PK;.

I.

— FLAME

AHf I.AM

I".

linking nierhanisni shall not force the plate outwards

wh.n

tho\

arc released afler trimming, and so prevent the arc striking al
all.
This is arcomplislicd by arranging that pivots (' C at the

ends of the
ipf

the lamp.

litik
>iii

are in straight line with the renter of the lever
that

when

the

lamp

is

in its starting

position no

—
April
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amount of pressure on the plate will cause any motion of the
This has the further advantage that the
lever and the cores.
restoring force of the lever on switching off is enormously mulas the link comes into its final position for the dead

tiplied,

and thus very great pressure, indeed, can be exerted to
This pressure is so great that
the link should not act rigidly on the sliding plate, but through
point,

763

more equable pull and increased sensitiveness to
The clutch is of the usual rocking washer
The air dashpot is fixed
type, acting directly upon the carbon.
It is
near the top of the lamp, and is of quite small size.
same

time, a

current variations.

claimed that a perfect air dashpot

is

purely a matter of correct

force the carbon ends together.

stiff spring M, otherwise the carbons are liable to be broken.
This mechanism enables the pairs of carbons to be multiplied
by simply adding clutches and guides, as the arc will strike on
cmy particular pair of carbons, and when these are burnt out will
then proceed to strike on others, in the manner well known in
ordinary open type double carbon lamps. In order that the arc
may be extinguished when the carbons have burned completely
away a short-circuiting switch K is provided which comes into
action when the voltage across the carbons slightly exceeds the

a

The

normal amount.
cause

carbons,

if

nected

to

March

15.

The

another pair
the

lever

of short-circuit

effect

extinguish.

to

it

is

in

the arc

is

to

arc then strikes another pair of

The shunt core

available.

through

a slotted link L.

is

— Lond.

conElec,

—

Carbone Flame-Arc Lamp. An illustrated description of the
Ediswan-Carbone flame arc lamp which is distinguished from
The length of the
other flame arcs by the following features
arc is greater than with most other flame arc lamps the particular arrangement of the blow-out coils, which gives the characteristic shape to the flame and ensures its steadiness and the
fact that pure carbons are used, producing a white flame in:

;

;

stead of the

more

when
The use

usual yellow light given out

of pure
non-impregnated carbons has also the advantages that the lamp
may be used for indoor lighting and that there is no danger of

cnemically impregnated carbons are employed.

corrosion of the mechanism of the lamp.

The

peculiarity of the

method of controlling the position of the arc

lies

in the

em-

ployment of a closed iron magnetic circuit, the only field influencing the arc being that due to magnetic leakage from this
closed circuit. Into the wing forming this closed magnetic circuit are fixed cores carrying the solenoids used for excitation,
and in consequence the chief magnetic leakage will obviously be
from the ends of these. This ring also serves to hold the economizer and a very simple method is adopted of still further increasing the magnetic reluctance, and consequently the leakage
at points is approximately at right angles to the cores.
The
result is a magnetic leakage field of moderate strength, which
serves to maintain the arc at the tips of the carbons, the flame
covering the mouth of the economizer in a shape much the same
as that of a partially blown soap-bubble at the bowl of a pipe.
The lamp is said to be equally suitable for direct or alternating
current.
Lond. Elec. Ending, March 21.

—

Enclosed Arc Lamp.
enclosed arc lamp,

—An

shown

tures are said to be novel.

shunt

coil,

illustrated description of the

in Fig.

The

in

2,

first

Davy

which the following feais the absence of any

point

the regulation of the feed being controlled solely by

The disadvantages of the shunt coil are its
break down, and the variation in the length of arc
Ijroduced by its temperature-resistance changes.
In the older
types of open lamps, with their short arcs of critical length and
voltage, the duty of the shunt coil in maintaining an exact and
frequent feed rendered it practically impossible to dispense with
its services.
In the enclosed type of lamp, however, due both to
the longer arc and its less critical voltage, the regularity of the
tarbon feed becomes of nnicli less relative importance. It is
very probable that in "shuntless" lamps the top carbon is
fed about a quarter of an inch at a time, but as this feed only
takes place about once an hour, the accompanying flicker
causes no great inconvenience.
The second unusual feature is
the series solenoid.
liability to

the use of a spiral spring to oppose the pull of the solenoid, in

place of the customary gravity control.
sesses

upon

This arrangement pos-

the advantage that the increasing pull of the
its

core as the latter enters therein

is

FIG. 2.

—ENCLOSED

ARC LAMP.

certain

solenoid

balanced by the in-

The net result is that
much increased, with, at

manufacture, and that the inverted type of dashpot which is
used in this lamp never caused the least trouble. Lond. Elec.
Eng'ing, March 21.

—

—

—

Magnetite Arc. Cady. A communication referring to a statement of Steinmetz that the potential difference in the magnetite
arc at i ampere is higher than the computed value, the discrepancy varying from 7 to 15 volts for different lengths of arc.

The present

writer thinks that this increase in

p.

d.

for small

due to the transition having been made from the hissing stage to the quiet stage of the magnetite arc. The "iron" arc
in air really takes place between globules of magnetic oxide of
iron.
The change from the hissing to the quiet stage occurs
usually with a current somewhere between one and two amperes.

currents

At

is

the hissing point the p. d. abruptly rises 10 to 15 volts, while

the current decreases by a small fraction of an ampere.
positive electrode

is

the seat of the effect.

The

In experiments with

an arc between a magnetite rod and a block of copper the hissing
point was found just as with the iron arc as long as the magnetite formed the positive pole.
But when the magnetite was con-

nected to the negative pole, no discontinuity
rent

in voltage

or cur-

could be detected as long as the copper was fresh and

clean.

But as soon as a trace of iron had become deposited on

the copper the hissing began.

—Lond.
—

Elec,

March

8.

Low-Voltage Osram Lamps. A note on osrani lamps for
voltages of from I up to 25, for use on automobiles, motor boats,
The storage battery will yield sufficient current for from
etc.
three to five times the amount of light which is obtained with
carbon filaments or in order to get the same cp-hours, the size
;

of the battery

may

be correspondingly decreased.
This lowis now being placed on the market

voltage type of osram lamps

Europe.

in

Zeit.

f.

Lighting.

Series

Bcleucht.,

March

20.

— Savers. — Some

historical notes on continuous-current series systems in use in the early eighties in connection w-ith both incandescent and arc lighting. Lond. Elec.

—

Eng'ing, March

21.

Power.
Electricity

Westphalia.
ity

Supply

to the Industrial District of

Rhineland and

— An article on the

Works Company

in

formation of the United ElectricHagcn, in Westphalia. This means that

the intention of H. Stinnes and A. Thyssen to monopolize the
electricity

supply in the whole importa:it district has been de-

They wanted

creasing pull of the stretched spring.

the

feated.

working stroke of the core can be

the

station in Essen,

to do this in connection with the electricity
which they control. The fight which has been

—

—

— —

going on for almost two years, and which has been quite bitter,
was carried on in the press under the motto "municipal
ow-nership versus private corporation." However, it is pointed
out in the article that the result was really brought about by
certain Berlin financiers who considered a monopoly to be contrary to their interests. Stinnes and Thyssen, through their intimate connection with a great many metallurgical plants, could
have produced cheap power from blast-furnace gases. The opposition to their monopoly comprises really three different groups
of men, who have now united. They intend to erect one central
station and to sell electricity to each of the three different
groups, each of which will then supply its own customers.
However, this central station exists so far only on paper, while
on the other hand, the Stinnes-Thyssen interests have already
erected a plant for the district of Hoerde. "This result characterizes the difference between the two undertakings. While the
municipal ownership leaders are still deliberating how, when and

where

to erect the

new

finished its plant."

station, the private

Elek. Zeit.,

March

company has already

14.

—

Cost of Electrical Energy from Blast-Furnace Gases. In an
on the supply of energy to the Rhenish-Westphalian industry district it is incidentally mentioned that the two LorraineLuxemburg blast-furnace iron works of Rombach and Maiziercs furnish electrical energy to the electric station of the city
of Metz at the rate of 1.75 cents per kw-hour. The electricity
is, of course, produced by generators coupled to gas engines
which are fed with blast-furnace gases. Elek. Zeit., March 14.
article

Nigh-Tension Direct-Current Series System.

—

—

Highfield.
paper read before the (British)
Institution of Electrical Engineers on the well-known Thury

The conclusion of

his illustrated

system.

In the present installment, the author describes the
equipment of the power station, the line and the sub-station, and
gives tables comparing the cost of this system with three-phase
transmission. The author insists that this system has reached a
point far beyond the experimental stage, although the size of
the machines hitherto built for this system is comparatively
small.
Lend. Elec, March 15. The paper, together with a full
report of the discussion, also in Lond. Elec. Eng'ing, March

—

21.

Traction.
Alternating Current Traction.

— In

the course of a discussion

on alternating current traction before the International Society
of Electricians, in Paris, Gratzmuller mentioned a new polyphase traction system which belongs to the general type of the
systems of Aubert and Ferrand. Everybody knows that if the
diflTicultits of starting squirrel-cage induction motors and of
regulating their speed could be overcome they would be ideal for
traction purposes, in view of their extremely simple construction.
'Ihc author purposes to regulate the speed by supplying the
motor with current at a frequency which is low during starting and is gradually increased. The constant-frequency current
from Ihc transmission line is supplied to an induction-motor
stator, thus producing a revolving field.
This stator is provided
with an armature with commutator on which three brushes are
revolving.

If these

brushes revolve with a si)ccd e(|ual to that
field direct current is taken off.
If

of ihc revolving magnetic

the brushes arc stationary, alternating current

same frequency as the supply current.

is

obtained of the

brushes are revolved with an intermediate si)ced, the frequency of the currents
jirorliKcd depends on the slip.
The speed rcgulalinn will, therefore, be obtained by regulating the speed of the brushes.
l.'Ind.

nice,

I'"cl).

fil(i.il-Turnncr
article of a

If the

25.

(iases

for

Railway

Ol>cration.

—Junge. — An

somewhat general nature recommending the use of
from blast-furnaces or coke ovens as a source

power

for

the operation

of

railways.

The gases

are,

of

course, to be utilized in gas engines cpupled In cleclric genera-

method supposes the use of rlcclric traction on
main railways. The author also analyzes the possibilities of
opening up undeveloped bodies of rich ore available in remote
districts by improving and cheapening in this way transportators so that Ihc

tion

facilities,

thus creating

new independent iron-producing

XLIX, No.

Vol.

!•;.

centers for the supply of those markets from which the develop-

ment of industries has been precluded owing
able fuel.

to the lack of suit-

Cassier's Magazine, April.

Installations,

Systems and Appliances.

—

—

Austria-Hungary. .Honigmann. The conclusion of his statistical article on the commercial situation of the electrical industries in Austria-Hungary. There does not yet exist any sta-

For Hungary
towns with
energj-.
Of these, 53 are operated with direct current and 56
with alternating current. Most of the direct current works use
the three-wire system either with 2 x no volts or 2 x 220 volts.
Ten direct-current stations have a supply voltage of 550, since
they also furnish power for traction. Among the alternatingcurrent stations there are 26 with single-phase, two with twophase and 34 with three-phase currents. The secondary voltage
is mostly from 100 to no volts.
The total investment in electric
plants, including traction stations, amounts to almost $40,000,000, of which $25,000,000 is invested in pure traction plants. The
capacity of the generators is 42,277 kw.
There are connected
to the mains 31,600 incandescent lamps for public lighting, 1215
arc lamps for public lighting, 2882 electric motors aggregating
8800 horse-power (excluding traction motors), and 43,520
meters.
In Austria, transmission systems from water-power
tistics
is

it

of the present electric plants in Austria.

stated that there are 109 plants supplying 141

plants are gaining in favor.

On

Hungary use steam.

statistical

Some

the other hand, mo'St plants in

data are given on

new

direct-current and alternating-current stations erected in 1905.
It appears that the number of new direct-current stations is
about the same as that of the new alternating-current stations.

Electric

power

is

now

being largely introduced into mining, the

Ilgner winding system finding special favor.
also being electrically equipped.

London.

— Brown. — An

Elck. Zeit.,

Rolling mills are

March

14.

by maps, on the different electric power-supply stations and districts of London.
Cassier's Mag., April.
article, illustrated

—

Supply Management. An anonymous article by
There should be only one head, the general manager, of an electricity supply station.
He need not be
a highly skilled engineer, but, on the other hand, a purely commercial man is worse.
There are five departments. The two
principal engineering departments arc the station department
and the mains department, being in charge of the residing engiBoth must be engineers. The
neer and the mains engineer.
main difference between the engineering ability of these two
men and that of the general manager is that the latter is compelled to look at pretty engineering schemes through financial
spectacles.
The third is tlie meter department, partly engineering and partly commercial, and should be in charge of an assistant who reports directly to the general manager. The fourth
is the sales department, which is the most important commercial
department. The fifth and last is the publicity department. All
live departments are under the general manager and weekly
conferences are recommended between the general manager
and the heads of the departments. Lond. Elec, March 15.
Electricity

a "supply manager."

—

—

Hddkkrrping for Central Stations. Deniiolm and Maccai.i..
Two papers read before the Glasgow section of the (British)
Institution of Electrical Engineers on the methods of bookkeeping adopted in the Glasgow electricity works. Lond. Elec.

—

Eng'ing, March
Ki-gutalions.

21.

—-Safety

regulations for electric systems proposed

The

by the Electrical .Society of Vienna.
voted on at the next annu.-il meeting.
ID

and

set

Elch.

of rules will be

nnd Masih.,

I'Vb. 3,

17.

Wire, Wiring and Conduits.

the waste gases

of

—
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Bare Aluminum Coils.
Dresden F.lectrical Society.
is
is

jiaper

read before the

At ordinary lemperalurc aluminum

covered with such a dense layer of its oxide that the metal
llie influence of weather and of most chemi-

protected against

cals.

.Such an oxide layer has an electrical insiiL-iling strength

sufTicicnt to

resist

wind magnet

coils,

about
etc.,

0..S

volts.

with bare

It

is,

therefore, possible to

aliiiiiiniiin

«ire .mil to put

—

—

adjoining windings of a single layer in direct contact with one
another. The current will not pass over from one turn to the

next turn through the contact surface as long as the voltage be-

tween the two turns is less than 0.5. For direct-current aluminum coils, even if one turn has more than 1.5 meters length,
the voltage between two turns is generally not more than 0.06

Of course, some
must be placed between every two successive
a finished coil is placed in water and current is then

volts, so that there is a safety factor of 10.

insulating material
If

passed through, the insulating oxide layer
forced electrochemically. In most cases an
unnecessary,

is

hygroscopic,

since sufficient moisture

very strongly inoxidation

if,

for instance, asbestos

then attracted from the

is

hygroscopic moisture

less

is

artificial

is

the intermediate insulating material between dif-

if

ferent layers

—
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layers.

—

is

used,

is

If a

air.

should be moistened with
With alternating current the for-

used

it

means

765

wooden poles. Until recently they have
impregnation with copper sulphate by the
Boucherie process. But the method was not fully successful
Creosote is a very much better agent for protecting wood
used

for preserving

exclusively

According to the Bethell process the
on iron cars into large cast iron tanks

against

destruction.

wooden

poles are carried

,

and after evacuating the air the creosote is introduced into the
tank and is pressed into the wooden poles. If this process is carried out until the wood will no longer absorb any creosote, the
amount of creosote used per cubic meter of a certain kind of

wood

specially used in Austria for telegraph poles

is

not less

than 300 kg. This means, of course, a great expense, and for
this reason other processes have been devised in which the

amount

of

wood

creosote introduced into the

about one-third the amount mentioned above..

reduced to

is

Other reagents

make

water when the coil is wound.
mation of the insulating layer takes more time, and it is preferable to treat the finished coil for about 15 minutes with direct
current.
The strength of the current is so chosen that at .the
end of this time, the coils are at a temperature of about no

graph Department has not used this method on account of the
poisonous nature of the reagent. It is now suggested to im-

degrees C. To get the same ohmic resistance, aluminum wire
must be thicker than copper wire. But this does not mean that

pregnate the wooden poles superficially with other strong antiElek. tiiid Masch., March 10.
septic agents.

are also discussed, and

suggested to

further trials

wooden

poles

quite effective, but the Austrian Tele-

is

Electro=Physics and Magnetism.

mm

this
than for copper. For thin wires up to about i
will at once be evident in view of there being no insulation.
For thicker wires round copper wire must be used on account

is

it

superficial impregnation of

with mercuric chloride

the dimensions of the coils themselves will be larger for alumi-

num

A

with zinc chloride.

Electronic Theory.

—

J.

Thomson.

J.

—A

lecture delivered be-

fore the (British) Institution of Electrical Engineers in which

of the insulating cover, while with

the author gives a full review of the present status of the elec-

cross-section

tronic theory as applied to the electric conductivity of metals.

ing in space.
sidered

that

aluminum wire a rectangular
may be employed which means a considerable savIn calculating an aluminum coil it is to be conthe temperature coefficient of aluminum is only

Moreover,
aluminum coils (especially when the external layer is blackened
by means of lacquer) cool more quickly than insulated copper
0.36 while that of copper

wire

"The

coils.

about 10 per cent larger.

is

electrical

conductivity of

aluminum wire

is

from 28

to 33 per cent smaller than that of copper wire, so that
the diameter of a round aluminum wire must be from 18 to 23

per cent larger than that of the copper wire." Such coils
be employed for dynamo-electric machinery, arc lamps,
phdnes,

etc.

A

table

(for smaller coils).

In

remarked that an aluminum coil as deand withstood a maximum e. m. f.
of 30 volts between two adjoining turns. The installation was
stable as long as the coil was in water. When it was taken from
the water, there occurred soon small resistance variations which

was

tested

At the maximum tem-

increased with increasing temperature.

perature of about 600 degrees C. in the interior of the coil the
insulation suddenly broke down. This is explained as follows
;

insulating layer consists of the hydroxide which

The

is

stable

temperatures up to about 150 degrees C. At higher temperamore or less water is gradually given ofif according to the
condition of the surrounding atmosphere. At still higher temperature the insulating layer is suddenly destroyed, the hydroxat

tures

ide being

changed into oxide which

is

no

insulator.

erable to avoid temperatures above 100 degrees C.

ing

is

permitted and even desirable.

Elek. Zeit.,

It is

pref-

Water coolMarch 14.

made

in

thickness.—Lond. Elec. Rev., March

15.

Poles. — Petritsch. — kn

on
article
Impregnating Wooden
made by the Austrian Telegraph Department with various

trials

Elek. Zeit.,

March

Solid Dielectrics.

if

14.

—Malcles.—A French Academy

note on an

investigation in which he studied the gradual charge

and

dis-

;

that

is,

it

shows neither

the

phenomena

This property may be
usefully applied to the investigation of ordinary dielectrics.
of overcharge nor of residual charge.

L'Industrie Elec., Feb. 25.
Susceptibility

Mixtures of Salt Solutions.

of

— McLennan

—An

account of some measurements made on the
magnetic susceptibility of solutions of manganese, aluminum and

AND Wright.

copper sulphates

water, and several mi.xtures of these.

in

was hoped that the

results of these

It

measurements might be of

service in explaining the behavior of the magnetic alloys

made

from non-magnetic metals and discovered by Heusler. The
measurements, however, show that mixtures of these metallic^
salt solutions behave quite differently from the corresponding
In the alloys the presence of aluminum prometallic alloys.
duces a very pronounced increase in the permeability of manganese, but no such action takes place when a mixture of soluPhys. Rev., March.
is used.
Resonance Phenomena. Hemsalech and Tissot. A note on
a (French) Academy paper on resonance phenomena in the
case of transformers with open magnetic circuits and on their
tions of the salts of these metals

—

application

for

the

production

—

of

strong

electric

sparks.—

L'Industrie Elec., Feb. 25.

—

A note on a new kind of enamel-covEngland. It is said that the manufacture of
the best kind of this wire formerly made has been based upon
oxidized oils, which are not durable, the oxodizing process not
being permanently arrested when the wire leaves the factory, and
which are not alkali proof, since in contact with alkalies some
substance resembling soap is formed. The new enamel-covering
It is not an
is based upon a special treatment of stearine pitch.
The
oxidizing process and can be carried out in a vacuum.
wires arc said to be highly tenacious, flexible and uniform in
Enamel-Covered Wire.

ered wire

power

instantaneous values of voltage and current are given.

perfect stable dielectric

the discussion Alving

scribed above

illustrated description

for determining the

may

wires, their resistance, weight, price, etc., and it is
found that with aluminum the saving in weight amounts to
from 50 to 60 per cent, and the saving in price from 25 per
to 59 per cent

the

—Jakob. —An

method

tele-

aluminum

cent (for larger coils)

of a graphical integration

charge of condensers with various solid dielectrics. Commercial English paraffine with a melting point of 70 degrees C. is a

given of the dimensions of copper and

is

Lond. Elec, March 15.
Determination of Poiver.

Units,

Measurements and Instruments.

National Physical Laboratory.— The first part of a summary
of the work which has been done in 1906 in the (British) NaAn important research related to
tional Physical Laboratory.
wind pressure. The chief conclusion drawn from experiments
en boards up to 100 sq. ft. in area, and on models of roofs and
girders, is that the mean pressure per unit is in all cases about
18 per cent greater when measured on the large model than

when determined in the experimental channel, described in
previous reports, on similar small models. In other words, it
would appear that the average pressure on a complicated structure may be determined by experimenting on a small model and
iiu-ro.ising

the value observed by

some 20 per

cent.

The

de-

—

—
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termination of the specific heat of superheated steam and the research on the resistance of iron and steel to reversals of direct

be lapped around the core to form a slight taper, over which
the ebonite guard-ring may be secured by simply screwing it

have been brought to a definite conclusion. In the elecdepartment, F. E. Smith has, in conjunction with Ayrton
and Mather, completed his work on the ampere balance which

on.

stress

trical

was commenced three years ago, and is now ready for publiThe balance, which was built in the Laboratory, is giving the highest satisfaction, and the largest factor of error in the

cation.

made are probably connected with the
uncertainty of the exact value of g. In making the determina-

absolute determinations

—which on different days generally
—a current of one ampere nominal

tions

cent

agree within o.ooi per
maintained by keep-

is

ing the potential difference steady on a i-ohm standard resistor,

and

difference is balanced against a cadmium
complete series of observations may now be
finished in from 20 to 30 minutes.
Researches are also being
carried out on the silver voltameter, the electrochemical equivalent of silver and the reliability of standard cells.
The inductive capacity and resistivity of cellulose has been tested. In the
electrotechnical division the new laboratories have been fitted
up.
The novel standard resistances of 20,000 megohms, constructed by Caspari, consist of U-tubes of glass, each 20 cm long
and I
bore, filled with a 10 per cent solution of cadmium
iodide in amyl alcohol, into which cadmium electrodes dip.
These tubes, each of 10 megohms, will carry heavy currents for
10 minutes; they are immersed in oil, and their temperature coefficient is 1.5 per cent per degree C.
The water tube resistances
of manganin are another interesting novelty; Melsom uses them
for currents of 5000 amperes, and Marker in his furnaces for
currents up to 1000 amperes. Lond. Eng'ing, March 22.
Guard Ring for Cable Testing. The uncertainty of obtaining
the true DR value of a cable in wet weather, and the irregularity
in the electrification arising from the accumulation of moisture
during a prolonged test in damp and foggy weather or tropical
so far at least as the surface leakage at the
rains, is obviated
this

standard

potential

cell.

A

mm

—

—

—

—

ends affects the test by the employment of ebonite guard-ring,
designed by J. Rymer-Jones and shown in Fig. 3. To secure
reliable DR results, this guard ring is put on each end of
the cable core to be tested and also on both ends of the testing

— Lond.

Elcc. Rez\,

Measuring the

March

—

of

—

Wheatstone network, and substituting for it
measurement of the current in the main circuit. The modified method presents for work of precision an advantage over all
other known methods on account of a greater freedom from uncertain corrections. The Anderson null method is modified by
the balance in the

the

the writer so as to render only the free charge of the condenser
effective.
It is shown, experimentally, to be capable of as high
a degree of accuracy as the modified Ma.xwell-Rayleigh method.
It possesses a slight disadvantage from a theoretical standpoint,
less sensitive,

is

and requires a double balancing

but has the

;

advantage of being a null method and of not requiring the measurement of several electrical quantities necessary in the employment of the other method. The modification of the Anderson method by the employment of a secohmmeter gives results
varying appreciably with the rate of the alternations of the current.
Phys. Rev., March.
Localising Faults. Fernie. A summary of different methods
of localizing a fault in a three-wire network and of special arrangements for facilitating such tests. Lond. Elcc. Rev.. March

—

—

—

5Meters.

— Hundt. —An

illustrated

description

some

of

elec-

meters having some novel points in construction, exhibited by the Siemens-Schuckert Company at the Nuremberg
tricity

exposition

in

Among them

igo6.

are several

new

constructions

of direct-current meters, and several meters for special
especially double-tariff meters,

Elek. Zeit.,

March

Gasoline

maximum-demand

tariffs,

meters,

etc.

14.

Commercial

System for

Electric

lead which equally require protection against surface leakage.

Vehicles.

The

insulating guard-ring has a central hole (0.5 in. in diameter)
having a slight taper, and large enough to permit of its being
drawn over any size of core likely to be tested. At a point about

22.

Self-induction. Zeleny. The
author describes the Maxwell-Rayleigh and the Anderson methods for the measurement of the coeificient of self-induction, together with modifications of these two methods. The experimental difficulty of the Maxwell-Rayleigh method for measuring the coefiicient of self-induction is avoided by omitting the
measurement with the small known resistance for distributing
Coefficient

The

British

Thomson-Houston Company,

of Rugby, England,

has developed a special form of gasoline-electric mechanism for
propelling vehicles which possesses

The system employed
electrical

many

interesting

features.

which the transmission is entirely
and possesses the simpliciity and flexibility of tlic elecis

one

in

DifferentiaJ gears are eliminated by the use of two
motors, whicli also allow the speed to be varied by the seriestric control.

parallel

method.

The generating equipment
dynamo directly coupled to a

consists

of

a

special

form

The dynamo

gasoline engine.

of
is

of the automatic regulating type, designed to maintain a constant

load on the equipment at a constant speed of the engine,

ir-

demands of the vehicle. In other
words, the product of volts and amperes of the output is at all
times constant, for as the ampere load demand incrc.iiscs (when
respective of the varying load

the vehicle

is

climbing a grade) the volts correspondingly de-

crease in such a

manner

that the load ;ind, therefore, the spcc<l

This result is obtained entirely
by a suitable arrangement, and design of Dhe
dynamo windings, and without the use of moving comtacts. The
dynamo is designed to be coupled to a 3S-'hp engine and is
nominally rated at 15 kw, 850 r. p. m., 65 to 130 volts, but is
It is enclosed with
capable of withstanding heavy overloads.
rcniov.iblc aluminum aivors, whioh completely protect it from
of the engine remains unaltered.

automatically,

rt(j

J,

—

';''Akl>

RING FOR CAnl.K TESTING.

shiiul'l be clcanod for one or two
from the end llic
by scraping or washing with ii.'iphlha un a clean rag,
lamped and then coated with paraffin wax .noftcncd in the spirit
lamp. As soon at the wax has cooled, one of the ebonite rings
i& drawn over the end and over the wax, so that the hardened
wax entirely fills the space between the core and the ebonite
ring.
In the absence of paraffin wax, a strip of pure rubber may

8

in.

inches,

core

and water.
Each motor is designed

dirt

for a constant input of

7..';

kw

at

from

varying from 65 to 130 volts;
The two motors nre cap.ible of
it is a series-wound mnohiiic.
propelling a vehicle having a gross weight of seven tons up
."^oo

to 1400

r.

p.

m.

;

tJic e.

ni.

f.

grades exceeding 14 per cent.
'I'hc system of control is extremely simple

To

the right of

April
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the driver, in 'the position usually oocupied by

on a gear-driven

lever

which

vehicle,

is

tlie

diange-speed

mounted the "operating box,"

through a chain to the controller proper.
a convenient position close to the motors
generators, thus reducing tihe length of the connecting
cables to a minimum.
The controller provides two forward
speed points corresponding to the series and the parallel connection of the motors, and one reverse speed pomt with the
motors in series.

The
and

is

coupled

latter is located in

In the operating box
bald

A

ooils.

is

mounted

conneoted

trol switch, electrically

foot pedal

is

a small resistance

and con-

with the generator
arranged to be coupled to both the
in circuit

iits

767

may

speed, remains unaffected whatever the grade

and

be,

brought about without any hand regulation on the part of

this is

the driver.
It

shouild be observed that in this

method

main

of control, no

resistances are used to regulate the vehicle sipeed; there

there-

is,

no power wasted in such resistances. The extra field cirmentioned is quite small, and under no condition
absorbs more than 25 per cent of the power of the engine, and
during normal running is cut out of circuit altogether.
fore,

cuit resistance

An

is the stopping and rewithout operating the controller, and
therefore without breaking the main circuit, thereby eliminat-

additional feature of the control

starting of the

vehicle

The

ing any possibility of sparking at the controller contacts.
vehicle

started with the motors in parallel

is

;

that

is,

with

full

speed connection.

The

is operated only for reversing and in climbing
exceeding 5 per cent, when better results may be obtained
by rtmning on the first forward series position. On the other
hand, however, no damage can occur to the equipment if the
driver neglects to change the speed.

controller

.grades

A

feature in the control which tends to economy in fuel is
arrangement wliereby the driver is obliged to reduce the
speed of the engine to 400 r. p. m. when the vehicle is standing,

the

thus preventing the practice of racing the engine with

tlie

vehicle

stationary.

For cases where

it is

necessary to travel for long distances at
it is not convenient to regu-

reduced, but coiustant speeds, and
late

by the foot pedal,

a

hand lever is provided which indeand allows the pedal to be

pendeiitly controls the engine speed
released.

Under

circumstances, as

certain

ing steep grades,

it

is

for

for short periods in order to obtain the
FIG.

I.

—GASOLINE

engine governor and
that
to

when

run

the pedal

is

ELECTRIC MOTOR BUS.

field

the control switch, in suoh a
fully depressed tlie engine is

manner

governed

m. and at the same time the switch is moved
the generator field circuit a resistance sufficient to

at 400

to insert in

ito

able.

r.

p.

reduce the main volts to practically zero.

No

flows through the motors and the vehicle
leasing the pedal the

first

movement

is

current, therefore,

stopped.

On

re-

cuts the resistance out of

the generator field circuit, causing sufficient current to flow to

which will continue to run slowly,
governed at 400 r. p. m. On entirely releasing the pedal the governor is "held up" allowing the engine
speed at once to increase to 850 r. p. m. and the vehicle will
accelerate to its full speed. The engine speed is prevented from

the motors to start

tine vehicle,

the engine remaining

This

when

example,

climb-

desirable to accelerate the engine speed

maximum power

avail-

provided for by coupling the hand lever to the
circuit switch in correct sequence, in such a manner that,

after the

is

hand

lever has been

moved

to a position

ing to a normal engine speed of, say, 850

r.

p.

correspond-

m., a

further

movement inserts a portion of the field rheostat, which changes
the load demand of the generator and permits the engine to
increase in speed, thereby delivering to the generator, and thus

through the motors to the road wheels, its maximum availpower.
By this means full advantage can be taken of
the additional power that may be obtained by running the gasoline engine for short periods above normaJ speed.
The question of rapid and smooth acceleration of a motorbus, -when a maximum speed limit Is enforced, and where conable

stant stops are

necessary,

is

of the greatest importance and

m.iy even have an important bearing on earning capacity

— the

f

#*

exceeding H50

r.

p,

UK G.XSULINE ELECTRIC VEHICLE,

m. by the restraining influence of the gen-

which exerts for all conditions of load a limited but
definite load demand.
In order that the motors may exert the necessary additional
erator,

torque

in

ascending a grade, the generator automatically supbut at a proportionately
mi the engine, and therefore

plies the required increase of current,

lower Vdltagc,

Thus

the (iir(HU'

bss of

a

few secoiuls while accelerating after each stop, when

the average service involves several
rcvidily

—

INTERIDR VIEW
3.
"P CONTROLLER BOX.

FIG.

^,_,:Ha...s1.s

result in a loss of as

much

hundred stops per day, may
as one hour running time

per day.

In the control system here described, the acceleration is both
on
it is also automatic and does not depend
gear-box
the skill of the driver, as is the case when a clutch and

smooth and rapid

;

—
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A

are used.

driver

who has been

taught to steer can immediately

drive a vehicle fitted with this system as efficiently and economically as one who has had long training and experience.

On

referring to

description of the control

tlie

that in order to stop the vehicle the

Conversely,

to zero.

it

from zero and increase
as

vehicle

the

starting effort,

dynamo

it

will be seen

volts are reduced

accelerates.

maximum

in regular progression

This ensures a perfectly smooth
result at starting due to a

and no shock can

careless or inexperienced driver releasing the

pedal too sud-

The gearing

wear of the bearings.

the

machine

The

hoist

is

provided with two brakes; one, an ordinary mecam attached to the

chanical or "tongs" brake operated by a

controller shaft, and the other a load brake of the disk type,

mounted on the armature
from the pulley when the

hoist

maximum

delivered to the motors in the correct proportion of volts and

is

amperes decreasing and the volts increasing, the product of the two resulting in a constant quantity representing the full power of the
engrine.
The engine is, therefore, developing its full power at
a constant speed, during the whole of the acceleration period,
and the resultant rate of acceleration is limited solely by the
power of the engine, and not by the skill of the driver. As soon
varies

automatically,

the

hoist

position.

lowering and

is

The former brake

shaft.

The

continually

D

The gears

steel.

on the "off"

proportion

15.

and the pinions are of

are of cast iron and grease lubricated

against the pulley with

amperes corresponding to the speed of the vehicle at that particular moment.
As the vehicle continues to accelerate, this

Xo.

enclosed in the box

is

2) which forms one end of the hoist frame.

(,Fig.

The action of releasing the starting foot pedal fully
opens the engine throttle valve, and the engine at once attains
its normal speed of, say, 850 r. p. m.
The dynamo load prevents
the engine exceeding this speed, the latter is, therefore, developing its full power, which is converted by the dynamo and
denly.

XLIX,

stator to provide against unbalancing the rotor on account of

follows, that in restarting the volts start
to their

Vol.

is

force

The

friction

operation

when

is

lifted

and presses

the controller

is

brake works only when the
provided with a roller pawl which per-

is

latter

mits the friction disk to turn freely
load.

in

when

the hoist

is

lifting its

depends on the tension of a spring, and

this

adjusted to sus.tain the rated load regardless of the action
of the mechanical brake, so that were the latter to fail the load

brake would hold the load.
The limit switch consists of a screw on which is mounted a
movable and two stationary nuts. On the end of the screw is
a small sprocket wheel and on the end of the controller shaft is
another, both being connected by a chain gear. When the mov-

as the starting pedal

is released, the acceleration becomes autoand the maximum available power is delivered to the
road wheels without any loss due to slipping of clutch or reduced engine speed. Fig. 4 shows an acceleration curve taken
from a record made by a Boyer speed recorder on a 24-hp

matic,

vehicle

with

ment

is

small

with the above-described

fitted

tons

system,

The maintenance of

load.

its

the

weighing six

electrical

equip-

which form a very
The general maintenance of electrical machinery

practically limited to brush renewals,

item.

CAPWiriTO"

2;i = iz:i;::ziiii-ziz---;-zzr±-=z
E,

S
FIG.

4.

IS.n
Seconds

10

— ACCELERATION

25

30

35

40

CURVE ON A LEVEL MAC.XDAM ROAD.

well known to be smalt, and the design of these equipments
has been carefully considered with a view to reducing maintenance to a minimum. The smooth starting effort will cffeci
is

considerable saving in maintenance on tires, chains and transmission gear generally.
It is impossible to subject the engine
to sudden shocks, and these, therefore, cannot result in broken
crank shafts, as is often the case with the clutch and gear-box
a

drive.

The

efficiency

comparative

of the tquipmcnt has been demonstrated by
with gear-driven vehicles.
I-Vom the results
is claimed that a higher average speed can be

of these tests

it

maintained on a given rrmtc, with a given mnnbcr of stops, and
with less fuel consumption than with a gear-driven vehicle of
similar type and of e(|ual

power and weight.

This

is

due

in

the

first place to a more edicierjl transmission and, secondly, to the
absence of a definite relation between the engine speed and the
•peed of the vehicle, which renders it possible when running on
a good, level rosid to run the engine at a comparatively low

speed,

and yet maintain a compjirativoly high vehicle speed,
-

-

—

Induction

••*

Motor

'lYoIIcy

Hoist.

herewith shows a hoist broUKlit out by the Spraguc
Company, of 527 West Thirty- Fourth Street, New
York, equipped with a two or thrcc-pliasc induction motor and
attached to a plain trolley carriage. The motor A/, is arranged
I-'ig.

I

Electric

with

a

FIG.

I.

INm'lTlll.N

comparatively

large

clearance

between the rotor and

MiiloK TKOLLKV

I-IG.

IKIIST.

tests

in.i;

—

INDUCTION MOTOR
TROLLEY HOIST.

2.

nut engages the stationary nut at either end, the sprocket
is rotated .ind the controller turned to the "off" position,

wheel

The mechanito act an<l slop the hoist.
brake, the limit switch nu-cli.iiiism anil the load brake are

which causes the brake
cal

contained within the case O.
is of the full diameter specilicd by ihc manufacturers of the rope and the sheave is of the same diameter as the

^<ll

The drum

drum.

The

controller

is

mounted between

the end frames

and

with a sheet metal cover //. The controller is of the
cylinder ty|)e ami gives one hoist iiiK and one lowering speed.
Compressed grease is used throUKlioiit for lubrication.
The trolley carri.igc is adapted to run on the lower (Uingc
is

fitted

The tread of the wheels is spherical,
the wheels touching only at a single point .so that curves are
The company also supplies a hand-geared careasily rounded.
of the standard Ibeam.

hand chain and gear wheel, the
Kears bcinR cut direrllv on the flanges of the trolley wheels.
riage which i* provideil with a
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and Commercial News

Industrial
Commercial

Intelligence.

THE WEEK

IN TRADE.— The seasonable weather had 1
upon trade, and the distribution of spring merchandise was fully up to expectations. Country merchants are
purchasing hberally at wholesale in the leading centers. Trade
reports from the principal cities are uniformly favorable, active
business being accompanied by further improvements in colReports from most leading industries are still of full
lections.
There is, however,
order books and of backward deliveries.
slightly more manifest a disposition to move conservatively
as regards distant dates, some easing of metal quotations and
a softening of asking prices for various products, and the
jewelry, shoe, leather and wool trades note quiet, pending a
The demand for lumber
clearer view of later developments.
and other materials increases as open weather stimulates building operations. Leading industries are fully occupied, and no
strikes of more than local significance have materialized thua
Manufacturers are busy on goods for early shipment, and
far.
good

effect

later seasons promises continued activity.
conditions make deliveries more prompt, and
railway earnings in three weeks of March were 10 per cent
Current conditions in business are best
larger than last year.
indicated by the statement for the latest month and liabilities
of failures in March were smaller than in either preceding month this year or the same month of anj- year since
The only complaints
Steel-making iron was active.
1902.
about a slackening of business are heard from a few small

sample business for

Improved

traffic

founders who work for speculative builders, which interest is
depressed by recession of the high tide of speculative building
Copper declined ;4 t^^nt
in the suburbs of a score of cities.
for lake, to 24^ cents, which brings the metal more than 3/i
of a cent below the market quotation of ten days ago. At the
close of the week the market became stronger and the loso
was recovered. The larger sales of the week by local producers
were at 25^ to 25^ cents for electrolytic under July shipHigh grade lake was active at 26 and 26^ cents for
ments.
Prime casting copper, sixty days, was at 25 and 2Sl4c.
July.

NORTHERN' CALIFORNIA POWER.—At
:

McCumber

Flat.

It

is

actively at

work

on Battle Creek of 12.500 horsepow'cr
capacity, and I hope to have it finished and running before th;
next annual meeting. The contracts for the water-wheels have
already been let to the Pclton Water Wheel Company and the
generators to the Westinghouse Electric and Manufacturin;;
Company." The company is experimenting with the Hcroult
process of electrical smelting of iron ore.

ROAD MOTOR

most successfully operated, those of the Milnes-Daimler type
predominating. From our personal observation and the information obtained as to the conditions existing under which road
motor service has been established and operated in Great
Britain, and with our knowledge of the general condition existing in the territory traversed by our line, it is the opinion of
your committee that the establishment of this character of
service as an adjunct to our railway passenger business is not
w'orthy of any serious consideration at this time, and it is our
judgment that the same cannot be successfully or profitably
operated, on account of the general bad condition of the roads,
severe climate and the territory not at present covered by trolley
lines being so sparsely settled as to make such service unnecessary and unwarranted." They speak somew'hat more hopefully
of rail motor cars, but are not very enthusiastic about them.

THE SOUTHERN POWER COMPANY,

with headquarN. C, a few days ago posted a notice on thr
bulletin board at Great Falls, S. C. announcing the discharge
of approximately 400 men employed at the Rocky Creek and
The enforcement of the order left but
Great Falls stations.
100 men to look after the work under way. The majority of

ters in Charlotte,

those

discharged were employed in clearing away the debris
This action was
site of the Rocky Creek development.

from the

due to the fact that the Southern Power Company found money
at this season and decided to curtail the immense
development which it now has under way at a number of
While operations at Rocky Creek station, a few miles
points.
below Great Falls station, have been practically abandoned, tliis
does not mean that the work at Ninety-Six Islands has also
been suspended. On the contrary, it is being pushed there.
scarce

NEW TAP AND DIE F.\CTORY.— On March 19. 1907. the
M Carpenter Tap and Die Company, of Pawtucket, R.
of

I.,

T.

The

building will be
brick construction, practically fireproof, covering 24,000 square
facilities
feet of floor space, and mcreasing its manufacturing
reasonably prompt
been
has
company
the
While
cent.
per
yS
facilities to serve
in filling orders, it expects by its increased

broke ground for

its

new

factory.

patrons better in the future, and will be able to fill promptly
requirements in its well-known line of tools for cuttmg
screw threads, including taps, dies, die stocks and tap wrenches
This company started in business 37 years ago and is the pioneer
machine screw tap makers of this country, ha\Hng first put the
machine screw tap on the market and its taps have maintained
standard lor
their high standard quality and been acknowledged
its

the recent anCompany, held

nual meeting of the Northern California Power
in San Francisco, President H. H. Noble made the following
statements in his annual report "I am glad to report that the
past year has been a very prosperous one for our company,
although the disaster of April 18, 1906. interfered very materially with the realization of the expectations expressed in
my last annual report. The water wheels for the new 3000
horsepower plant were delayed in delivery and some of our
customers had trouble in getting their machinery. Notwithstanding these delays, our net income has increased from $75,414.40 in the previous year to $96,243.37 for the last year, being
We have connected our Kilarc and
a net gain of $20,828.97.
Volta power-houses with a high-tension line of 16 miles in
length, and have nearly completed a storage reservoir at Buckhorn Lake. This, with a ditch which we are now constructing
to connect Canyon Creek with our main ditch system, will help
to insure a continuous supply of water for the Kilarc plant.
The Rattle Creek Power Company, a subsidiary company of thi
Northern California Pow'cr Company, is installing a large
.•>torage reservoir at
constructing a plant

709

CARS.— .^ committee of Pennsyivanii
Railroad officials have reported on the use of road motor cars
They exhibited the Euroas adjuncts to regular track service.
pean systems in person, and say: "It was noted that wherever
steam has been used for the operation of road motors they
have proven unsatisfactory, and that gasoline machines are thr

all

nearly half a century.

PLANTS ON THE RHINE.—U.

S.

Consul-General Richard

Guenther, of Frankfort, reports that two large elcclric-power
.\ugststations are to be erected along the river Rhine at
Wyhlen, each with 15.000 horsepower. One of the power staon the
tions is to be located on the Swiss shore, the other

German

The company

side of the river.

erecting the works

an
pays $13,124 to the Swiss Canton for the concession, also
annual tax of $17,254. besides supplying 5260 horsepower of
The
authorities.
electrical energy at cost price to the Canton

company also obligates itself to pay $24,125 toward the erection
of a new bridge over the Rhine.
STACKPOLE BATTERY COMPANY.— The Stackpokof dry
Battery Companv. of St. Marys, Pa., manuf.acturer
carbon products,
extensive plant and is

has started a large addition to

batteries,

etc.,

its

now working two

day.

With

to handle

Mills

is

its

new

facilities

an output second
the

it

to

night and
demands, and
Mr. W. J.
the country.

liopcs to

none

in

meet

shifts,

all

superintendent.

new turbine steamers "Yale"
"Harvard," of the Consolidated Steamship Lines (MetroBoston, are to
politan service") to ply between New York and
wireless telegraphy.
be equipped with the Dc Forest system of
ORDER.—The Boston
BOSTON ELEVATED
General Electric
Elevated Railwav has given an order for 400
auxiliary pole
motors, rated at 50 hp at 600 volts, and heavy
windings, the weight of each motor being 2700 lbs.

WIRELESS PL.\NTS.— The

-iiul

MOTOR

:

:

:
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Financial Intelligence.
THE WEEK

IN

WALL STREET.—The

stock market ex-

week and there was an
The result of the Chiof the Supreme Court

hibited greater strength throughout the

almost unbroken upward movement.
cago municipal elections, the decision
of Minnesota in the suit to restrain the Great Northern Railway stock iisue, the settlement of labor difficulties on the Western railways and the bright outlook for the crops combined
with the immense improvement in the money situation to produce a more cheerful feeling in Wall Street. Meanwhile the
reports of the commerical agencies show that business throughout the country is in the soundest and most vigorous state.

Some substantia!
the close the market became quieter.
gains were made in the electric and traction stocks, and considerable strength was shown. At the close of the week Brooklyn Rapid Transit recorded a gain of gVz points, InterboroughMetroMetropolitan 2]/: and 2^4 for common and preferred
Genpolitan Street Railway, 4; Allis-Chalmers preferred, 6H
eral Electric. 4; American Telephone and Telegraph, 2; New
At

;

;

York and New Jersey Telephone, 2^; Western Union, ij-i
The curb market recovered in sympathy with the exchange
Nearly everything moved up, with Standard Oil leading
list.
The pools in
at an advance of some 15 points for the week.
most of the mining stocks were again at work, United Copper
scoring a sharp gain and Nipissing doing likewise. Following
are the closing quotations of April 9

NEW
April

AJlis-Chalmers Co
Ulis-Chalmers Co. pfd.
American Dist. Tel

Ji

27 J4

YORK.
April

.^pril

iaJ4
3S

General

Electric

Hudson River Tel
Interborough Met. com.
Interborough Met. pfd.

American Locomotive.. 62H 65
:05
Amcr. Locomotive pfd. 105
American Tel. & Cable. 75
75
American Tel. & Tel

Marconi

Brooklyn Rapid Transit
Electric Boat
Electric Boat pfd
Electric Vehicle
Electric Vehicle pfd

Western Union Tel
Westinghouse com
Westinghouse pfd

s8Ji
32

80

25
61

61 J4

28
78
..
..

Tel
Metropolitan
N. Y. & N.

St.

Ry

Tel

.T.

81!^

Edison Elec. Ilium
General Electric
Mass. Elec. Ry

..

208
147

208
150
..

17

29

April

April

Elec. Storage Battery..
Elec. Storage Bat. pfd

3
48!^

9H
52

9-

29

April

April

49^^

'o%
55

Phila.
Phila.
Phila.

Electric

3

Cit/ Ry
Edison

Chicago
Chicago
Chicago
Chicago

16^

Rapid Trans....
Traction

Elec com.

so
.,
.

8H

iSH

92

39

April

National Carbon
National Carbon pfd..
rjnion Traction
Union Traction pfd

..

Subway
Tel. Co

.Metropolitan

9.

April

•200

April

S'A

CHICAGO.
.\pril

April

Mass. Elec. Ry. pfd
60X 59K
Mexican Telephone
New England Telep... 117
118!^
Western Tel. & Tel...
6
6
..
West. Tel. & Tel. pfd.
70

PHILADELPHIA.
American Railways
Elec. Co. of America..

82j^
145

147

BOSTON.

..

26'A

60

Mackay Cos
Mackay Cos. pfd
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April
2
9
Tel... iigji I22j4

American Tel. &
Cumberland Telephone.

April

uS!^

145

April

72

*iro

33
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MARCONI WIRELESS REl'OR I'.— The Marconi Wircles>
Telegraph Company of America has issued a financial statement
for the year ended Jan, .•?!. 1907.
The general balance sheet is
as follows

.

Total

$6,053,850

$6,109,939

1905.

$5.4*8,404
204,423
{ i5,(jo6
\ 14,840
' 54. 581

290,000
i.i;8
168.843

1904.

$5.3i8,494
175,606
14.770
31.088
33,114
582,760
1,216
85,183

$6,218,364

$6,231,333

$6,038,800
5.450
9,600

$6,190,000
« S39
14,400

$6,190,000
9.064
19,300

$6,190,000
17.333
24,000

$6,053,850

$6,209,939

$6,318,364

$6,331,233

LIAHILITIII!!.

Capital Htock indued
Accoiinia payable

'Notes

payable

Total

The

report of Ihc directors says in part as follows
"The coinwork of this company continues to sliow improvement,
:

XLIX,

No.

15.

which enables them to communicate with shore stations on the
North American continent, and in Europe up to distances of 250
miles, and at the same distance with each other; while seventeen carry our long distance apparatus and may be communicated with during their entire voyage across the Atlantic. These
latter ships publish daily newspapers containing the latest news
of the day compiled by the Associated Press in America and

Agency

in Europe, the wireless transmission being
company's high-power station at South Wellfleet, Mass., and the similar station of our affiliated English
company at Poldhu, England. In addition to this, negotiations
pending for some time are now about complete whereby the
number of the mercantile fleet bearing the Marconi system will

Reuter's

effected by this

be largely increased."

GREAT NORTHERN POWER.—Advices

from

Boston

point out that the" proposed construction of a new steel plant
at Duluth for the manufacture of steel rails and bars will prov.of incalculable benefit to the Great Northern Power Company,
which is financed by Tucker, Anthony & Co., of Boston, and
C. D. Barney & Co., of New York. This company was formsd
with a capitalization of $5,000,000 of 5 per cent bonds, $2,000,000
of 6 per cent preferred stock, and $6,500,000 of common stock
to harness the St. Louis River at Duluth for the ultimate development of 80,000 horsepower in water power. Its immense
plant at Duluth, which has been under construction for the past
year is approaching completion, and the current has been turned
on and the delivery of commercial power started. The company's dams and canals are of a capacity for 80,000 horsepower
Machinery has been installed for about 30,000 horsepower and
contracts have already been signed with the street railways,
light, power and inanufacturing companies for 20,000 horsepower. The returns from the sale of 20,000 horsepower will
be sufficient to pay all operating expenses, fixed charges, and the
6 per cent dividends on the $2,000,000 of preferred stock, and
the company will still have 10,000 horsepower to dispose of.
The erection of a $10,000,000 steel plant at Duluth, by the U. S.
Steel Corporation, will create a market for about 10,000 additional hoisepower and will necessitate installation of additional machinery.

—

DIVIDENDS. Directors of the Manchester Traction and
Light Company, of New Hampshire, have declared the regular
quarterly dividend oi lYz per cent on the capital stock, payable
April 15. Directors of the Edison Electric Illuminating Company, of Boston, have declared the regular quarterly dividend
of zYi per cent, payable May i. Directors of the New England
Telephone and Telegraph Company have declared the regular
quarterly dividend of 1}^ per cent on the capital stock, payable
May 15. Directors of the Brooklyn City Railroad Companv
have declared the regular quarterly dividend of 2^ per cent,
payable April 15. Director.-; of the Georgia Railway and Electric Company have declared the regular quarterly dividend of
iJ4 PC <^c"t on the preferred stock, payable April 20. They have
also declared a stock dividend of 33 1-3 per cent on the common, payable in common stock at par on May 20. Directors of
the Lincoln Traction Company, of Nebraska, have declared thi
regular quarterly dividend of aj/- Pf cent on the common stock,
'i'he regular quarterly dividend of i!4 per
payable April 15.
cent on the preferred stock of the New Orleans Railway and
Light Company is payable April T5.

HAVANA ELECTRIC REPORT.—The

ASSETS.

Jan. 31.
1906.
1907.
Patent rightu, good will, etc $5,473,364
$5.473.3<'4
Stalionn and cxp. work....
160.525
142,461
Appar.iiuK on hand
(7.709!
AccAuntH received
26,668
24.131 V
Caah
9,636/
Trea*. Rtk
151,300
290,000
Fur and fixturei
1,291
1*178
Org'n rxp. talarict, etc....
384,804
157,475
Iniur. unexp
617
577

Vol.

Havana

Electric

of

report

Co^npany for the year ended Dec.

31

the

shows

as follows
1905.

1904.

$1,631,209
1,031,373

$1,504,837
776,053

$1,247,486
734.746

$589,836
40,863

$718,785
38.033

$533,740

$630,699
498,313

$766,818
.195.897

$545,878
408,370

$132,386
200,000

$370,931

$137,608

$67,614
S09.073

•$370,931
"38,153

$441,459

$509.07]

1906.

Gross
Extra

tax,

etc

Net
Other income
income

Total

Charges
Surplus
Preferred dividends
Deficit

Previous
P.

&

U

surplus
surplus

33.1.1 8

mcrci.TJ

and

during the past fiscal year, the
station and steamship receipts show an increase of $22.(/)i ovr
those of the previous year, while the .station and steamship expenses show an increase of only $6,106. There arc now, of ocean
goinR steamers, tradinK between America and the continent, 78
vessels equipped with Ihr Marconi short distance apparatus
it

is

K^'itifyinK to note that

'Surplus.

WEST END RAILWAY.—The

Mass.nchu.setts

Railroad

Commissioners have authorized the West End Street Railway
Company, of Boston, to issue 8.400 shares of new capital stock,
par $.50 per .<hare, making a total of $420,000, to defr.iy the cost
cif permanent addition.s.

APRIL
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Construction NeWs»
ESCONDIDO, CAL.— I.

F.

C.

Wheaton and

$600,000.

associates

have

pany and

will

supply electricity for light and power in this

city.

EUREKA, CAL. — George

Heazleton, of San Francisco, has secured
control of the street railway system of the Humboldt Transit Company
The plans of the new company include an extension of 14
in this city.
miles around Humboldt Bay to Areata, and possibly to Scotia.

NAPA, CAL. — Application
Board

made by Henry Brown

has been

of Supervisors for a 45-year franchise to erect

for transmitting electricity for heat, light

franchise will be received until April

and power.

to

the

and maintain wires
Bids for the above

—

RED BLUFF, CAL.— H.

P. Stice has filed on 10,000 ins. of water in
Creek to be diverted at Squires Marsh. M. O. Ballard, who is
connected with the Pacific Power Coripany, has also filed on 20,000 ins.
Both applications are made
to be diverted near the Avery foot bridge.
for the purpose of securing power to generate electricity.

Mill

SAN FRANCISCO, CAL.—A meeting of the stockholders of the Big
Creek Light & Power Company will be held April 23, for the purpose of
voting on the question of issuing $339,000 in bonds.
SAN FRANCISCO, CAL.—A New

York

director of the

Western Power

quoted as saying that his company will erect a steam power
plant in San Francisco or Oakland involving an expenditure of perhaps
is

§2,000,000.

SAN FRANCISCO, CAL.—The San Francisco Coke & Gas Company
has decided to change its name to the Metropolitan Light & Power
Company and to increase its bonded indebtedness from $2,500,000 to
$7,500,000 for the purpose of allowing an extension of the company's
mains, adding to the gas plant, and also to install a plant to furnish
Leopold Michels is president.
electricity throughout San Francisco.

—

SANTA CRUZ, CAL. The Coast Counties Power Company is erecting a steam power house in Santa Cruz to supply local demands. The
plant will have an ultimate capacity of 4000 horse-power. A 900-hp turbogenerator unit will be installed at first. P. H. Sterling is local manager.

—

SONORA, CAL. A. H. Kleinecke has been granted a franchise to
operate an electric railway on the principal highways of the county by
The amount paid for
the Board of Super^-isors of Toulumne County.
the franchise was $375.

CANON

CITY, COLO.— The Colorado Telephone Company is cjnsidnumber of extensions to its cable service in this city, and will

ering a

expend

$5,000 in

improvements.

PALISADES, COLO.— The plant of the Palisades Light, Heat
Power Company was recently destroyed by fire, entailing a loss
about

&
of

$7,000.

SILVERTON, COLO.—W.

Lloyd, superintendent of the Hamlet
to the property, among which
the installation of electrical machinery for operating the mines.

Mine,
is

is

E.

making extensive improvements

GUILFORD, CONN.—The Morris Cove & East Haven Company has
applied to the Legislature for a charter to build an electric railway from
East Haven to Guilford.

NEW LONDON, CONN.— It

is said that the Consolidated Railway
has under consideration the construction of a power plant at
Thamesville, in the near future, to furnish electricitj* for operating the
railway systems in New London, Montville, Norwich and Willimantic.

Company

WASHINGTON,

D.

C— Following

a conference with the officials of

Potomac Electric Power Company, htid recently, regarding the placing underground of all service wires for buildings. Electrical Engineer
the

Allen has decided that such a regulation could not be enforced and has
that a single three-conductor cable be substituted for the
Commissioner Macfarland has approved
present system of open wires.

recommended

the recommendation.

WASHINGTON.

C— Bids

be received at the Bureau of Supplies and Accounts, Navy Department, Washington, D. C., until April
23, to furnish at the navy yards, etc., Portsmouth, N. H., Boston, Mass.,
New York, N. Y.. League Island, Pa.. Annapolis, Md., Washington, D.
C, and Norfolk. \a., a quantity of naval supplies as follows: Schedule
Schedule 576 ventilat574 -fire alarm systems, wire, electrical supplies.
ing sets, annunciators, etc. Schedule 578 motors, etc. Also until April
30, to furnish at the navy yards at Marc Island, Cal., and Puget Sound.
Wash., a quantity of naval supplies as follows: Schedule 608 electric conductor, etc.
Applications for proposals
Schedule 609— voltmeters, etc.
should designate the schedules desired by number. E. B. Rogers, Paymaster General, U. S. N.
D.

will

—

—

—

ALBANY, GA.— Smith
St

Georgia

Railway

Electric

Company,

which

controls the street car and electric lighting systems of Atlanta, has increased its capital stock from S6,ooo,ooo to $8,500,000.
Two millions of
this was in the form of a 33 i.^ per cent dividend to stockholders, and
$500,000

ditures

was added as treasury stock,
and improvements.

ATLANTA, GA. —Work
new

be sold for extraordinary expen-

to

commence on

will

Buckhead

construction

the

of

the

summer. The
line will be an extension of the present line to Brookwood and will be
built by the Georgia Electric Railway Company.
The incorporators of
electric railway to

in the early part of the

Georgia Electric Railway Company are: P. S. Arkwright, G. W.
Thomas K. Glenn, W. H. Glenn, H, N. Hurt, S. E. Simmons.
R. E. Cullinane, W. B. Stovall, F. M. Sisk and W. H. Wright.
the

Brine,

24.

PLACERVILLE, CAL. J. B. Manardi has appropriated 12,000 miners*
inches of water flowing in Weaver Creek, to be used to develop power at
the intersection of the creek with the South Fork of the American River.

Company

ATLANTA, GA.—The

peti-

A company will be
tioned for an electric light and power franchise.
formed under the nam£ of the Escondido Electric Light & Supply Com-

i
or July i for the proposed plant, which will cost about
E. Sirrine, of Greenville, S. C. is engineer.

J.

D. Pickett, of Albany, president Albany Power
Manufacturing Company, writes that bids will probably be received

—

BRUNSW ICK, GA. The City Council on March 22 passed an ordinance and contract, granting to Mr. F. D. M. Strachan and associates,
a 40-year franchise for an electric railway system and lighting plant.
The contract is for a term of 10 years, to supply the city with arc lamps
at $75 per year for the first hundred lamps, with a rate of $65 after 300
are used.
Electricity will be furnished at 11 cents per kw-hour for
light and 75^ cents for power.
Incandescent lamps of 32 cp will be
substituted for street gas lamps at a price ranging from $10 per year to
$18 per lamp per year.
In consideration of the franchise, Mr. Strachan
and his associates have agreed by contract to purchase and turn over the
present water^vorks plant of the Mutual 1-ight & Water Company to the
city at an arbitrated value.
The city will pay for the plant at the rate of
Sio,ooo per year.

CEDARTOWN, GA.— The question of constructing an electric rail
way to connect the cities of Cedartown, Rome. Rockmart, Aragon and
Cove Springs is being considered by the citizens of this place. Dr. William Bradford and E. B. Russell are interested in the project.

—

COLUMBIA,

GA. The Swift Spinning Mill Company has contracted
hp from the Columbus Power Company, Columbus, Ga., from the

for 450

Chattahoochee development. The electricity
mill of the company.

used to operate the

will be

new cotton

CCEUR DE ALENE, IDAHO.— The
is

Interstate Telephone Company
expenditure of $30,000 for improvements and explant and system in this place.

contemplating an

tensions to

its

NEZ PERCE, IDAHO.—At

a recent meeting of the stockholders of
the Nez Perce Co-Operative Telephone Company it was voted to increase the capital stock from $10,000 to $25,000, the proceeds to be used
for improvements and extensions of the plant and lines of the company. It is said that the company will be absorbed by the Pacific States
Telephone Company in the near future.

WALLACE, IDAHO.— Plans

are

now being

perfected for the organi-

Power Company for the purpose of erecting a power
plant on Big Creek. The incorporators are: Stephen P. Wright, of Butte,
Mont.; G. Scott Anderson, of Wallace; Maurice W. Bacon and William
H. Hall, of Butte. Mont., and James J. Maloney. of Chicago, 111. The
zation of the Inland

capital stock is fixed at $300,000.

CAIRO, ILL. —The City Council has
Company a franchise to operate

Traction

Avenue

in

this city.

Interurban

Company

A

granted the

Cairo

a street car line on

Electric

&

Washington

franchise was also given the Southern Illinois

into Cairo.

GALENA, ILL. — The Dubuque & Southwestern Wisconsin Railway
Company, Madison, Wis., has purchased the municipal electric lighting
plant in this city, with a contract for lighting the city for a term of 25
The municipal plant has been in operation several years and
has proved an unprofitable investment.
The new company agrees to
furnish t^^ice as much light as the city did at only a 10 per cent increase
years.

in the

A. O. Fox. of Madison, Wis.,

present price.

is

interested in the

company.

—

GRIDLEY, ILL. The Council
lishment of an electric light plant.

is

stated to be considering the estab-

PINCKNEYVILLE. ILL.- W. H. Smith, E. R. Hinckc and Wm. L.
McCandless have assigned the franchise recently secured from the city
permitting them to erect an electric lighting system to the Pinckneyvillc
Light. Ice & Power Company.
EVANSVILLE. IND.— The
and telephone wires

Main

shall

City Council has decided that the electric
be placed under ground on certain portions of

Street.

GALVEISTON, IND.— The Town Board
tions

for

the

erection

plant in the city.
of the plant.

is

and equipment of an

ready to consider proposielectric

light

and power

The board docs not contemplate municipal ownership

GREENFIELD, IND.—The City Council has ^tuthorized the .Mayor
and Board of Public Work> to contract for $27,500 worth of new machinThe plant is
ery and equipment for the municipal electric light plant.
to be entirely reconstructed.

ELECTRICAL WORLD.
C

IXDIAXAPOLIS, IND.— The

Dunn Company has incorporated
J.
construct a plant to manufacture and install water, heating, lighting
and power plants. Willis S. Dunn is president.
to

INDIANAPOLIS, IND.— The Indiana State Board of
granted the Indianapolis & Louisville Traction Company a

way

through the forest reser\'ation near Henryville, iS miles north of JefTerThe amount of ground asked for is three and one-quarter acres.
J. E. Greeley and Charles Lewis, of Louisville, Ky., are interested in the
sonville.

line.

LA PORTE, IND. — Edward

J.

the Lexington &
Valley View, on the

—

NEW

NEW

PARIS, IND.— The New

increased
president.

its

from

stock

capital

Company has

Paris Mutual Telephone
$2,500

to

Daniel

$10,000.

J.

While

is

RUSHVILLE, IND.— Bids

will be received by S. G. Gregg, city
April 30 for two water-tube type boilers of 250-hp each, to
carry 160 lbs. of steam pressure for the water and light plant.

clerk,

until

SPEED, iND.- The

stockholders of the Speed Telephone
have decided to increase the capital stock from $6,050 to $10,000.

W.\NATAH, IND.—J.

Company

V. Dorland, president of the La Porte TeleB. E. Sherman for the purchase

Company, has closed a deal with
the Wanatah telephone exchange.

jihone
of

SAPULPA,

SULPHUR,

Dickey, of Tulsa, acting for an EaMern
syndicate, has been granted a franchise to build and operate an electric
railway system in this city.
I.

T.—W. Lyle

BURLINGTON,

lA.— The Iowa Telephone Company

is

making exten-

improvements and extensions to its system in this city. The exchange is being rebuilt, a new switchboard will be installed and th»
wires will be placed underground in the business section of the city.
sive

CEPAR

A.— A

reduction of 7 per cent in the price of
to take effect April i, 1907, and n further reduction of 8 per cent, to take effect Jan. 1. 1908, has been agreed
upon by the Cedar Kapids vS: Iowa City Railway & Light Company, and
It is expected that
the light and water committee of the City Council.
the ordinance making the reductions will be passed at the next meeting
electricity

R.'VPIDS.

for

light

I

are being considered for a lighting plant for

—A

DE

RIDDER, LA.
petition is being circulated asking for an election to vote on issuing bonds for waterworks and an electric light plant.

—

OPELOUSAS, LA. P. A. Rutledge has under consideration the purchase of electrical equipment.

MAXGUM, ME. —W.

Funderburk has purchased the

T.

plant in this place for $20,000.

electric light

•

BALTIMORE. MD. — The

Kent Traction Company, which is planning
an electric railway to connect Chestertown and Tolchcster,
a distance of 11 miles, expects to commence work on the road in the near
future.
The company will furnish electricity for lighting and power.
Alva A. Lamkin is secretary and manager.
to construct

FREDERICK, MD. —The

Frederick Interurban Railway Company, reabsorb the Frederick & Middlelown Electric
Railway. Plans are being made by the new company for the erection of
a power plant during the coming summer, as the power plant in the Middletown Valley is inadequate to meet the demands made upon it at the
The new plant will probably be located in Frederick.
present time.
Emory L. Coblentz is vice-president of the Frederick & Middletown
Electric Railway Company.
incorporated,

cently

will

RISING SUN, MD.— The contract for lighting the town by electricity
has been awarded to the newly organized Electric Light, Heat & Power
Company of Rising Sun. The plant will be installed by B. F. Grolf, of
Lancaster, Pa., and John S. Livers, of Richmond, Va., will have charge
of the electrical equipment.

—

City Council has granted a franchise to Schmidt
and Reynolds for an electric railway from Sapulpa to the oil fields. The
road will be eight miles in length.

T.— The

I.

Kentucky River.

the court house.

the

CASTLE, IXD. .'\mbrose Petty, who recently acquired the
holdings of the New Castle Light, Heat & Power Company, has purchased a new site and will erect a large power plant for commercial
lighting and power purposes. The capacity of the plant will be sufficient
to supply adjacent towns.

15.

is reported that the large central power house
Interurban Railway Company is to be locared at

PADUCAH, KY. — Plans

W'eddel has been appointed receiver for

Edwards Electric Headlight Company of this city. The application
was made by the La Porte Electric Company as creditor. The Edwards
Company is capitalized at $150,000. and manufactures gas and gasoline
engines and electric headlamps for locomotives.

XLIX, No.

LEXINGTON, KY. — It
of

Forestry has
right of

Vol.

and power,

AVER, MASS. The citizens at a recent town meeting voted to appropriate $2,235 for lighting the streets with electricity, and to authorize
the Selectmen to make the necessary contracts.
CIIICOPEE, MASS. — The committee

of Aldermen appointed to conthe proposed appropriation of $11,500 for the improvement of the
electric light department may recommend an appropriation larger than

sider

asked in order that changes

that

away with the use of gas

may

made which will entirely do
The committee is composed of

be

for street lighting.

The change that is being considered
and would make possible the lighting
of the entire city by electricity from the plant.
The present arc lamps
would be replaced by more modern lamps and the entire plant changed
About 150 arc lamps are now used for street
to an alternating current.
additional lamps will be inlighting.
If the change is made about 4

,\ldermen Craig, Corcoran and

would cost from

Storrtis.

$i8,oo) to $ig,ooo

j

stalled.

—

DEDH.VM.

M.'VSS.
At a town meeting held April 1 the citizens voted
appoint committees to consider the advisabilitv of purchasing a controlling interest in the Dedhani Water Conip:iny and the electric light-

to

of the City Council.

ing plant.

Iowa Telephone Company is contemplating an
expenditure of about $100,000 in rebuilding its exchange and erecting a
new office building in this city, for which plans have already been pre-

NEEDHAM, MASS.— At a town meeting held recently the citizens
voted to appoint a committee of five consisting of the chairman of the
Board of Selectmen, chairman of the Water Commissioners and three
citizens lo be appointed by the moderator to investigate the advisability
of the town acquiring a plant of its own for street and commercial lighting, and authorizing ^he expenditure of $250 for the employment of experts and for other necessary expenses.

CLINTON. lA.—The

pared.

DES MOINES, lA.— Plans have been completed by the Iowa Telephone Company for the expenditure of several hundred thousand dollars
for improvements and extensions to the company's lines in this state.
About $60,000 will be expended in Dcs Moines for an addition to the
fiwitchboard. placing its wires underground and extensions to its system in the city. The exchanges at Iowa City. Carroll, Cedar Falls and
Atlantic will be rchuiU at once. About $40,000 will be spent in the four
E. B. Smith is vice-president and general manager.
cities.

AB.INGTON. MASS.— The

Electric Light

& Power Company

North .'\bington and Rockland has petitioned the State Board of
Gas and Electric Light Commi.ssioners for permission lo issue new
stock to the

amount

of $60,000.

SOUTH HADLEV FALLS, MASS.— The

South Hadlcy Falls Electric

LAKIN, KAN.— Mesars, Waterman and Thorpe

Light

LAWKHNCE, KAN.—The

has commenced nn the conBerrien Springs Power & Electric Comyear will be required for the completion
pany in this place.
.\.
H. Avers, of this
of the wurk. which will ct>st mure than $i,oao.<x)o.
place, has charge of the work.

have secured an electric light franchise from (he City Council and propose to install a plant
of 600 or 8f/>lamp capacity and will furnish electricity for lighting the
Kircet4 and residences in thia city.
City Council has granted a franchise to the
to construct and operate an electric

Lawrence Transporlation Company
railway in this city.

The

LYONS. KAN.— G,
trolling inicrctt

new

in

the

franchific is for a

term of 30 years.

Monroe and D. Chapin have purchased a conLyons Electric & Manufacturing Company. The

A.

II.
owncri* contemplate enlarging the plant.
will Icnvc in a short time for eastern

manaKcr,

\'.

Forest, the former

Kansas,

where

it

is

unHrrito<fd he ha* purchased a similar plant.

Light Sc Power Company
has brrn nwurdrd the contract for lighting the streets and city institut'ons (or a period of five years,

PARSONS, KAN. -The

Parsons

Electric

lS(U\LIN(i GKKKN, KY.- Surveys and plans have been made 'ly ihr
Green Kiver Hydro-Klectric Company of this city for the construction of
a power plant of looo hp at Glcnmore, about 13 mijcs down the Barren
Ktver. to furnish electricity for lighting, bent and power in thin city and
The company is planning to build an electric railway from
vicinity.
this place

to

Kli/nbethtown.

K. H. Hatlin. superintendent of the Henderson
Traction Company, annnnnces that the company will purchase a 3$oA\p
During the next
boiler, one u$\w direct current gcnrrniifr and engine.
two months contract* will be placed for the construction of two miles

HKNI)KKSf)N, KY.

*«l

NORTH
of

extensions.

has issued notices to its patrons stating that the minimum
fee for an electric light meter will be 50 cents a month, beginning April i.

Company

UlCUKIEN SPRINGS, MICH.— Work

struction of a large

dam for the
More than a

HANCOCK. MICH.— The
amount

LANSING, MICH. —A

bonds
proposed lighting plant.

cilircns have decided to issue

of $50,000 for the erection of the

notice of the dissolution

Company, of Lansing, with a
LANSING, MICH. -The Board of

Electric

capital

of

the

to

the

Grand Kiver

stock, has been filed.

IClcclric Light and Water Commissioners of this city has under consideration a proposition from the
.Michigan Power Company for the lease of the municipal electric lighting phinl. The company oflcrs to pay s per cent on the invcitmcnt and
c
per cent depreciation yearly, and has ninde an olTcr to furnish liglitlng
cheaper th.-in the city can operntc its plant.

MASON, MICH.— The Common
ment and disposal

Council

is

considering the abandon-

of the municipal lighting plant

now

in

use,

and

•secur-

ing electricity f«>r lighting and power from thr Commonwealth Power
Company of Jackson. The municipal plant is fast deteriorating in value

ami hcconiiiig a consliint hill of cxprnsr t<> the city f<ir reand new eciuipmenl. The pumps at the waterworks will also he
operated by electricity, if the proposed plan is carried out.
MONUOE, MICH.— The capital stock of the LI.t Trlrphnnc Company
has been increased from $5,000 to $10,000.

.ind

pairs

utility,

April

PONTIAC, MICH. — The
Standard

Pontiac

city of Pontiac has taken action against the

Company

Lighting

annul

contract with the
company for street lighting. The petition asks that the contract be declared null and void, and also the commercial lighting ordinance be
declared null and void and the bond of $5,000 be forfeited to the city,
and that the company be compelled to remove its poles and wires from
the streets.

S.\GIN.\W, MICH. — The

to

the

Telephone Company has been reorganized. E. T. Carrington, of Bay City, was elected president of the
company to serve until the next annual meeting. The other officers
\'alley

remain.

CLAIR, MICH. — The

ST.
light

and water

City

Council

is

preparing to improve the

plant.

—

ST. LOUIS, MICH. The Valley Telephone Company has been reorganized, and E. T. Carrington, of Bay City, has been elected president.

—

CHISHOLM, MINN. The electric light plant in this place has been
purchased by .A. McMillan, of Grand Rapids, Mich.
The new owner
contemplates improvements to the plant involving an expenditure of
$25,000.

EAST GRAND FORKS. MINN.— The

Citizens of East Grand Forks
decided in favor of entering into a contract with the Grand
Company to supply the city with electricity, and not
to rebuild the municipal lighting plant at this time. The municipal lighting plant was not a paying enterprise, and many of the citizens are
opposed to rebuilding it. The plant was destroyed by fire March 22.

on March
Forks Gas

27

&

Electric

FERGUS FALLS, MINN. —A.

Brandenburg, chairman electric light
committee, writes that the citizens on April 2 voted to construct a dam
for power purposes.
The cost is reported to be about $40,000. F. A.
Fourtado, of Chicago,

III., is

engineer.

ST. PAUL, MINN.— The creation of a water, light, power and building commission in cities and villages of less than 10,000 inhabitants is provided for in a bill introduced to the Legislature by Senator S. A. Nelson,
of Lanesboro.
The commission is to consist of three members appointed by the Council for three years. The commission is to have full
control over the water, light and power plants owned by municipalities.

BELLEVILLE, MO.— The East St. Louis Gas Light Company and
Belleville Gas & Electric Company have been consolidated under
name of the St. Clair County Gas & Electric Company. The new

the
the

company

will

have a capital stock of

SPRINGFIELD. MO.— T.

$3,500,000.

of

its

Barneston

Mutual

Telephone

Company

stock to $7,000.

capital

ROCK.WV.W,

N. T.— The Rockaway Electric Light & Improvement
Company has applied to the Council for 20-year franchise. The company
is represented by S. B. Libby.

ALBUQUERQUE. N. M.— The Albuquerque Gas, Electric Light &
Power Company has increased its capital stock from $200,000 to $500,000.
BATH, N. Y.— The Village Trustees are advertising for bids for lighting the streets for a term of years beginning September next. The contract existing between the city and the Bath Electric & Gas Company
for street lighting will expire the latter part of September.
The village
now pays

$5,000 a year for its street lamps.

—

FAIRPORT,

N. V. A new engine is now being installed in the
municipal electric lighting plant. An appropriation of $5,000 was made
recently for an engine and additional equipment for the plant.
F. E.
Pritdiard is superintendent.

FORT WOOD,

Y.— Bids

N.

structing Quartermaster,

U.

GOUVERNEUR,

N.

will

A.,

S.

stalling electric light fixtures,

Y.— A

etc..

be received by G. C. Burnell, ConJune i for furnishing and in-

until
in

certain buildings at this post.

franchise has been granted by the Village

Board of Trustees to the Northern Light & Power Company, of Pottsdam. The franchise as granted calls for the completion of the power
line to this place from Ilannawa Falls within a year from the date jf the
agreement and at least 500 horse power must be delivered at that time.

LITT'LE FALLS, N. Y. — Surveying corps
Mills,

making preliminary plans

for

a

are

now

power plant

located at

Inghams

be

located there

Guy

R. Beardsley,

to

for the East Creek Electric Light & Power Company.
of East Creek, is interested in the company.

—

LOWVILLE, N. Y. At a special election held .April 2 the citizens
voted to purchase the electric plant and system of the W'etmore Electric
Company to be operated by the municipality. The price to be paid for
the plant is not to exceed $85,000.

NEW BRIGHTON,

N.

Y.— The Richmond

Light

&

Railroad

Com-

pany has recently placed orders for a 1500-kw altern.ating-current steam
turbine and a 50o-kw rotary converter.

NEW
pany

is

PALTZ.
extending

N.
its

Y.— The
lines to

Poughkcepsie Light, Heat & Power ComPaltz, 'and has asked for a franchise

New

mortgage

a

for $700,000.

—

A

former mortgage of $400,000

C—

CHARLOTTE, N.
The Charlotte Pipe
contemplating the purchase of electric motors.

N. V. The Western New York & Pennsylvania Traction Company has applied to the Village Trustees for a right of way over
certain streets in the village to operate its lines in connection with the
proposed extension from Salamanca to Little X'alley. The company has
also applied to the \'illagc Board of West Salamanca for a franchise for
the use of the streets in that village.

be

to

is

& Foundry Company

is

—

CH.-\RLOTTE, N. C. R. L. Wiede, a civil engineer of Washington,
D. C, is making plans for a large hydro-electric plant near Linville
which will be developed at a cost of $1,500,000.

FAYETTE\'ILLE, N. C— the dam of the Electric Bond & Share
Company, of New York, on the Cape Fear River, at Buckhorn Falls, near
Fayetteville, N. C, will have to be rebuilt on account of a defect in the
original construction, causing a loss of about $50,000.
About $100,000
worth of electrical machinery, ordered some months ago, is declared to
be practically ruined by exposure. It is said that the plant will be in
partial operation by June i, if the new machinery arrives on time.

—

MONROE, N. C. Frank Armfield, J. A. Bivens, and others have been
appointed a committee to confer with the Southern Power Company, of
Charlotte, N. C, relative to bringing electricity to the town.
The power
company asks that 1000 horsepower shall be contracted for, to warrant it
in building transmission lines, etc.

WASHINGTON,
secured
town.

charter

a

C—The

N.
to

build

Washington Investment

Company has

a four mile electric railway system in

this

GALION, OHIO.—A

franchise has been granted by the City Council
Southern Electric Railway, which completes the entire
distance from Gallon to Mt. Vernon, a distance of 35 miles.
Negotiations are now being made with Eastern capitalists for the immediate

Gallon

the

to

construction of the road.

MARION, OHIO.—The

Marion County Telephone Company has purUnion Telephone Company here, as
as at Waldo, Morral, Wyandot and Kirkpatrick, and retains its
plant at Green Camp.
The Central Union, in the trade, gets the exchanges at Caledonia, Agosta and La Rue. All these exchanges will
use the Bell long distance lines.
This, it would seem, means a combination that takes the exchanges named out of the independent field
and allies them with the Bell interests.
chased .the

plant

of

the

Central

well

Ohio

town
Company, was destroyed by

Pail

lighting plant,

operated by the

recently.

fire

WEST MILTON, OHIO.— Bids

and propositions are wanted for lightWest Milton) with electricity. Population.
Address, John Coote, corporation clerk.

ing the town of Milton (P. O.
to

15,000.

ALLENTOWN,

P.\.— The new power house of the Lehigh Valley
nearly completed and when put in operation will
furnish electricity for operating the line from Allentown to the Philadelphia border at Wheel Pump. The company is now building a series of
sub-stations along the route and will discard the power plants along the
line at Ambler, Souderton and other places.
The sub-stations are to be
erected at Ambler, Lansdale, Souderton and other points along the line.
Traction

Company

is

ALLENTOWN,

P.-\.— The City Council has passed an ordinance granting the Lehigh \'alley Traction Company a franchise to construct and
operate a belt line and certain extensions of its lines in this city for
which the company is to pay the city $15,000 to be used toward the cost of
the Tilghman Street bridge.

DUQUESNE, PA.— The
light plant is

question of constructing a municipal electric
being discussed here.

H.ARRISBURG, PA.— Senator Brown,

of Philadelphia, has introduced
Legislature permitting street railway companies or any
motor company to enter into contracts for the sale of electric energy
to motor, truck, express or parcel carrying companies. The object of the
bill is to enable the Philadelphia Rapid Transit Company to enter
into
a contract with a company which is being organized to run auto express
a bill in the State

wagons on

its

tracks.

JOHNSTOWN, PA.-The

Dale Light, Heat
secure a franchise in this
contemplating doubling the present capacity of
cngini^ and other machinery will be installed.
president of the company.

renew

its

eflforts

& Power Company

to

its

will

The company

city.

plant.

New

is

boilers,

George E. Daniels

is,

MONONGAHELA,

PA.-R. W. Hervey, secretary of the Danora &
Eldora Street Railway Company, writes that work on the construction of
the proposed road will commence about May i.
The company will ask
for an incren.^e in capital stock from $24,000 to $125,000.
The road when
completed will connect Danora and Eldora, a distance of three miles.
PHIL.'\nELPHI.\,
cils

.April

1

Commonwealth
competition

SOUTH

P.'\.

recommends

— Mayor

Weaver

Company be passed

Electric

which will cheapen the

SIl.\RON,

in

message

his

that the ordinance granting

PA.-The

city's

citizens

as a
light

have

a

to the

Coun-

franchise to the

means

of

promoting

supply.

voted

10

construct

a

municipal lighting plant.

—

to enter the village.

SAI^AMANCA,

issue

cancelled.

12,000

BARN'ESTON, NEB.— The
has increased

WHITEHALL, N. Y.—The Whitehall & Granville Railroad Company
has been granted permission by the State Board of Railroad Commissioners to increase its capital stock from $400,000 to $790,000 and to

MIDDLEFIELD, OHIO.—The

McDonough,

P.

of Chicago, HI., and C. P.
Nevada, Mo., representing the capitalists who are building
the electric railway from Nevada to Springfield, are considering the proposition to extend the line from Springfield to Carthage.

McFanny,

m
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PKOX'IDENCE, R. I. Marsden J. Perry, president and general manager of the Narragansett Electric Lighting Company, ha:i announced a
reduction in the gross price of electricity, which will go into effect at
the May readings of the meters. The price is reduced from 20 cents per
kw-hour to 14 cents. This is the new gross rale at which electricity for
all purposes will be furnished in amounts where the monthly consumpUpon bills of $25 and over, a
tion aggregates less than $25 in value.

ELECTRICAL WORLD
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graduated scale of discounts will be applied, the rate of discount varying
with the uses to which the current is put by the consumers and the
amount consumed. Under the new schedule of rates the 20 per cent reduction on incandescent lighting bills will be abolished on all bills
under $25. The new flat rate of 14 cents per kw-hour will be charged
instead of i6 cents net, so that the small consumers of electricity for incandescent lighting will realize an actual gain of 2 cents per kw-hour,
or 12J4 per cent.
Users of electricity for purposes other than incandescent lighting, such as for arc lighting, power, etc., who consume
large quantities each month, will realize a greater reduction in the cost
of electric cnergj-.
The new rate does not affect the cost of municipal
electric lighting to the city, which is under a contract entered into several
months ago.

C—

XEWBERRV, S.
Application has been made to the City Council
by H. L. Parr, of the Parr Shoal Power Company, for a franchise to
operate an electric street railway in this city.

DEADWOOD,
discard

its

S.

steam plant and

South E.xtension Company

will

T. B. Burridge, of Denver. Colo., with
two associates, are interested in the proposition to build a dam and power
plant on the Little Tennessee River to supply power for Knoxville. The
proposition is an old one enlarged. Instead of building a $2,000,000 plant,
they now propose to build a $3,500,000 plant. Col. Burridge recently became interested in the Knoxville Power Company and came here to personally inspect properties the company had acquired.

NASHVILLE, TEXX. —A charter has been
Home Telephone Company, of

of State to the

The incorporators are W.

stock of $1,000,000.

TREXTOX, TEXX.—An
on issuing
Mayor.

$12,000 in

granted by the Secretary
Xashville, with a capital
C. Polk and others.

election will probably soon be held to vote

bonds

BELLEVILLE, TEX. —The

W.

an electric light plant.

for

L.

Wode

is

construction of an electric light plant in

now under consideration.
BRAZOS, TEX. — The Brazos Oil & Light Company

this city is

capital stock

from

has increased

its

$150,000 to $300,000.

ELGIN, TEX. — W, H.
and an

charter increasing

Company

Telephone
its

capital slock

has

from

filed

its capital

WORTHAM, TEX.—A.

M. Pittman has secured

a

water applied for

power purposes

in

Shoshone Power Company, Ltd.,

is to be used to generate electricity for lighting and
Utah, Juab and Salt Lake counties.

BRISTOL, VA.— The town

Bristol

of

is

the developProf. C. E. Farris,

interested

hydroelectric plant on the Holston River.
University of Tennessee, has been employed to
Bristol Board of Trade is backing the movement.
of a

of the

in

make

WIS. Arrangements have been made for the organithe Woodhull Telephone Company to provide service to the
residents of Fond du Lac and Larartime.
The company will be capitalized at $2,500.
Otto Fenner is interested.
of

FERXIE,

C—The

B.

arranging for

NEWPORT

OLYMPIA, WASH.— The

Nisqually Power Company has filed with
the county auditor plans for the construction of a power plant in Thurston County on the Ninqually River.

TACOMA, WASH.— Application

charter has been made by the
Hannaford Valley Railway Company to build a direct line from Tacoma
E. B.
to Ccntralia, for which a preliminary survey has been made.
Cox is prctidcnt of the company.
for

MOUNDSVILLE. W. VA.— The

a

Moundsvillc Electric Light Company

has recently established a day service.

LAC, WIS.— The Eastern Wisconsin Railway & Light
considering the erection of a combined power house and
W\ j. Kclsh is superintendent.

\%

ORAM)

KAPIDS, WIS.- At a recent election the citizens voted to
purchase the electric lighting plant. At present the plant is being run
on the co-operative plan.
HATFIELD, WIS- The J. G. White Company, of New York, N. Y.,
the engineer and wilt supervise the construction of a dnm across
Black River at HatncM for the La Cross Water P-jwcr Company.
LA CROSSE. WIS.— The La Crosse Gas & Electric Company and the
Wisconsin Light A Power ("ompany have been consolidated.

is

MILWAUKEE. WIS.— Charles

J.

I'oelsch,

city

engineer,

writes

that

called for in about three wcck<i, (or constructing a
gaa producer plant (or the municipal electric light plant at a probable cost
H. S. Bowen, o( Milwaukee, is the engineer.
off
$300,000.

telephone

& Power Company

lines

Hosmer and

to

CALGARY, CAN.—The

City Council has voted to appropriate $j';o,ooo
an electric street railway system which will be built this summer.
Tenders for construction and the necessary materials will be called for at
an early date. Address City Engineer Thorold.
for

WTXXIPEG, MAX.—The
incorporated

Manitoba Radial Railway Company has been
constructing electric railways around

the purpose of
\\'innipeg and adjoining towns.
for

FORT WILLIAM, ONT,— Plans
tion of a

power plant

are being prepared for the construc-

in this place.

SAULT

STE. MARIE, OXT.— The Tagona Water & Light Company
Canadian Soo has placed an order with the Canadian Westinghouse
Electric Company for four new machines for its plant, consisting of three
three-phase alternators and a rotary converter.
of the

TOROXTO, OXT. —The

Toronto Electric Light Company is satd to
for meters for lighting and reducing
the price of electricity for lighting purposes by 15 or 20 per cent. The
charge for meters is 25 cents a month. The light rates vary from S to 12
per kw-hour for house and business use respectively.
contemplate

MEX.—At

a recent meeting of the stockholders of the
Plant, the company decided to increase

& Power

Electric Light

its capital

charges

abolishing

-SALTILLO,

Extensive improvements are contemplated.

to $200,000.

Company

Elections.

—

MANKATO, MINX. At the annual meeting oi the Mankato Citizens*
Telephone Company held April i, the following officers were elected for
the ensuing year;
II. A. Patterson, president: N. Petersen, vice-president; D. VV. Willard, secretary and treasurer.

WEST UNITY, OHIO.— Officers
the local

Milwaukee Electric Railway

A

Improvrmrnts

are

electric

company,

light

have been elected by the directors

as

follows;

A. HoUington, vice-president; L. G.

J.

MEDICINE HAT, CAN.— At

M.

A.

Miller,

of

president;

Ely, secretary-treasurer.

the annual meting of the .Mberta South-

Telephone Company the following officers were elected: John
Huston, president; S. T. Fawcelt, vice-president: directors, F. L. Crawford, \V. C. Harris, W. Rutherford, G. II. Smibert and J. H. Spencer.
eastern

J^eW Industrial Companies.
THE A.MEKICAN

contemplnled by

Light Company, work on which

will

L.\KliON COMl^^NV,

been incorporated, with

a

of Jersey City, N. J., has
stock of $300,000, for the purpose of
incorporators arc; William P. CalHn, George

capital

The
W. Romainc and Joseph Mackcy.

manuf.Tcturing carbon.

THE AMERICAN MACHINE & MANUFACTURING COMPANY,
N. C, has been chartered, with a capital stock of $300,000, to
furnish and manufacture electric, hydraulic and steel power transmission
machinery, D. A. Tompkins. S. B, Sargent and J. W. Conway are the
stockholders. The new cimipany will succeed in a large measure the 1).
of Charlotte,

A.

Tompkins Company, of

Cliarlotte.

ILLUMINATING ENGINEERING,

of

New

York, N. v., has been incorporated, with a capital stock of $20,000.
director* arc: A. A. Ernst, W. S. Kilmer and J. H. Sibcrinan.

The

Tin; liUKKAir

t)|-

THE FAEKENAU ELECTRICAL CD.NSTRUCTION COMPANY,
Chicago, III., has been incorporated with a capilnl stock of $5,000.
The purpose of the company is the conslruclion and eiiuipment of lllilThe incorporators arc: Victor Falkriiau. K. .\. liurrows and
ily plants.

of

H. A. Strauss.

THE I'ARinAULT MANUFACTURING COMPANY,
Minn., has been incorporated by V. R. Runner and others
The company is capitaliicd
gasoline engines and dynamos.

of
to
at

F.iribault,

mannf.icturc
$50,000.

THE SOUTHERN ELECTRIC CONSTRUCTION lOMPANY,
South Ilcnd, Ind., has been incorporated, with a
Noel,
1100, by T. Dcnoon, of Chicago, 111.; H. John
W. II. Clinton, of Indianapolis, and others.

of

slock of $loo.of South Ilcnd, Ind.:

capital

THE TWIN CITY ELECTRIC & CONSTRUCI'lON COMPANY,

prubaMy he

MHAVAUKICE, WIS.— Extensive
the

of

Elkmouth.

FOND DU

bids will

Crows Nest Electric Light

construction

the

estimates.

CHARLOTTE, \'A.— The City Council has granted a franchise to the
promoters of the Albion-Charlotte Intcrurban line.
NEWS, VA.—The Newport News & Old Point Railway
& Electric Company is contemplating an expenditure of $250,000 for improvements to xXs system. W. S. Butler is manager.

ga« plant.

—

WOODHULL,

zation

franchise for an

CAVENDISH, VT.— L. N. Wheclock, of Claremont, N. H.. manager of
(he power plant contemplated at Cavendish, writes that W. A. Brackenridge, of Niagara Falls, N. Y., is engineer of the proposed work.

Company

in-

plant.

SALT LAKE CITY, UTAH.—The

The

has

$30,000 to

has filed with the State Engineer an application for 400 second-feet of
water in Utah Lake and Jordan River in Utah County. The diverting
works will consist of dam, head gate and a canal and pipe line. The

ment

Company

Telephone

PRAIRIE DU SAC, WIS.—J. S. Tripp of Prairie du Sac; Robert
City, la.; M. A. Devitt, of Chicago, 111., and Magnus
Swenson, of Madison, are interested in the construction of a dam across
Wisconsin River for power purposes to cost about $1,500,000. A charter
has not yet been obtained.

$40,000.

electric light

Badger

stock from $5,000 to $25,000.

Buer, of Sauk

Saltillo

McKIXXEY, TEX.— The McKinney
its

OCOXOMOWOC, WIS.— The
creased

Rivers has secured a franchise for waterworks

electric light plant.

an amendment to

begin as soon as the necessary authority is received from the municithe courts,
A new power house having a capacity of 100,000
kw will be erected.

will install electricity for operating its mines.

KXOXVILLE, TEXN.— Col.

15.

pality or

is

D.— The Homestake

XLIX, No.

Vol.

C

handle and deal in
The capital
work.
stock i> $15,000 Slid the incorpornlort arc: E. G. Couch. S. I.. Ulackburn
and A. H. Galloway.

of

Winston Salem, N.

elcetricnl

supplici

and to

bus been

<lo

in.orporalcil

electrical

to

cc.n»lruction

April

13,
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THE WESTERN ELECTRIC SUPPLY COMPANY,

of El
incorporated with a capital stock of $100,000 by
M. Power, S. A. Milliron and Max Weber.

Carroll, J.

THE WITHERBEE MANUFACTURING COMPANY,

of

—

SYRACUSE, N. Y. Articles of incorporation
the Secretary of State for the Syracuse & South

Paso,
B.

W.

has been

Tex.,

Company.

New

Hiscock,

York,

N. v., has filed articles of incorporation, with a capital stock of $100,000,
the purpose of manufacturing storage batteries.
The directors are:
T. S. Witherbee, H. H. Cooley and J. H. Hendrick.

Incorporations.

filed

with

Electric Railroad

N. Y.

with the Secretary of
Milford Railway Company,

filed

&

run from Syracuse to Milford, a distance of

TROY,

12 miles.

— Articles

of incorporation have been filed for the Trojan
a capital stock of $200,000.
The directors arc

Railway Company with
A. Powers, J. T. Dennin, of Troy, and Thomas O'Connor, of Water-

J.

—

SACRAMENTO,

N. Y.— Articles have been

State for the incorporation of the Syracuse
to

have been

Bay

The capital stock is $1,500,000 and the directors are A. K.
William Nottingham and C. A. Lux, of Syracuse.

SYRACUSE,

for

N.eti}

77S

CAL.^ Articles of incorporation have been filed for
the Western Sierras Power Company for the purpose of locating and
dealing in water rights for power purposes and distributing electricity
for lighting and power purposes.
The directors are
C. C. Bonto, H.

ford.

C—

BEAUFORT, N.
The Old North State Telephone Company has
The incorporators are
been chartered with a capital stock of $125,000.

;

Stillman and E.

S.

D. P. Bible,

Brown.

SAN JOSE, CAL. —Articles

have been

incorporation

of

J.

W. Boon and

San Jose Traction Company, with a capital stock of $1,000,000. The incorporators are: John Martin, S. S. tBaldwin, C. C. Benson and E. M.

The road

Rea.

WIRES IN CONDUITS.—The

CRAIG, COLO.— The

Craig Mutual Telephone Company has been incorporated, with a capital stock of $10,000, by U. F. Harrison and others.

DENVER, COLO.—The
been chartered,

and

with

a

Brush Electric Light
stock

capital

of

$20,000,

&

Fuel Company has
by William E. Green
for

B.

Ware

J.

CARTHAGE,

ILL.

— The

CHATHAM,

ILL.

—The

Union Telephone Company has been

EAST

ST.

LOUIS, ILL. — Articles

of

W.

Kelly, F. A.

incorporation

incor-

filed

& Southeastern Railroad Company by L. C. Haynes,
C. Pierce, James A. Farmer and Fred H. Kruger.

for the East St. Louis

W.

T.

Gregory, G.

The company

is

capitalized at $2,500.

—

GRANTFORK,

,

ILL. The Grantfork Mutual Telephone Company has
been incorporated, with a capital stock of $2,400, by Julius Reinhart and
others.

—

LINCOLN, ILL. The Lincoln Railway & Light Company has been
incorporated, with a capital stock of $2,500, by M. O. Payne and others.

NASHVILLE, ILL.— Articles

of incorporation

have been filed for the
Reidelberger and

Washington County Telephone Company by Isaac
others. The capital stock of the company is $2,400.

SUMMERFIELD,

—

ILL. Articles of incorporation have been filed
North Grove Telephone Association. The capital stock is $2,500
and the incorporators are George Leutinger, Samuel Baer and John
for the

:

Hirnstein.

DANVILLE, IND.— The Danville Light, Heat & Power Company has
been incorporated, with a capital stock of $36,000. James F. Lynch, G.
E. Varney and R. P. Van Camp are the directors.

HAMMOND, IND.— The

Chicago,

Hammond &

Gary Electric

Rail-

of

Company has filed articles of incorporation, with a capital stock
The incorporators are: H. L. Underwood. L. C. James, and
$100,000.

F.

A. Carstensen, of Chicago,

road

111.,

and A. V. Barton, of Elgin,

III.

INDIANAPOLIS, IND.— The Big Spring Telephone Company, of
Boone County, has been incorporated with a capital stock of $10,000, by
Addison Higbee and others.
DAVENPORT, lA.— The Independent Light & Power Company has
been incorporated

AMITE

with a capital stock of $600,000.

CITY, LA.— The

Central

Light

& Power Company,

of

this

place, has been incorporated with a capital stock of $10,000.

GREENFIELD, MASS.— A provisional company, to be known as the
Bcrnardston & Northficld Street Railway Company has been

Greenfield,

purpose of taking preliminary steps towards the construction of an electric railway from Greenfield to Northfield.
The
company is capitalized at $75,000, and the directors are: John Wilson,
Lester A. Lucy and Archibald D. Flower, of Greenfield; John W. Cbapin
and Everett E. Benjamin, of Bernardston, and Charles H. Webster, of

formed

for

the

Northficld.

HOLDEN, MO. — Articles
Citizens'

M.

C.

.Mutual Telephone

Bell

of

incorporation

Company, with

a

have
c.ipital

been

filed

stock of

for

$2,soc-,

the

by

and others.

CITV, MO.— A charter has been granted to the Wyandotte
Lawrence Railroad Co.mpany, with a capital stock of $510,000, for the
purpose of constructing a railway between I^wrcncc and Kansas City
The road will be 38
to be operated by electricity, steam or gasoline.
miles in length. The directors are: Benjamin Schnicrlc, J. E. Wcthcrcll.
F. K. Schucpbach, H. C. Downs and E. Y. Blum.
.'\N1)ICS, N. Y. -The Gladstone Hollow Telephone Company has been
incoriHjratcd by Elliott Gr.iham, Reed Dumont and H. W. Frisbcc. of

KANSAS

&

Andes.

its

wires

in

conduits

without

the

consent

of

abutting

property

impending danger is
A lineman in the employ of
applied in a recent Massacusetts decision.
a telegraph company was instructed by his foreman to ascend one of the
company's poles for the purpose of placing a wire in position. The pole
was located between two sets of railroad tracks belonging to the defendant railroad company, and leaned slightly toward one of the tracks.
The lineman, carrying a handline, started to climb the pole and while
doing so was struck by a car belonging to the defendant and injured.
It appeared that the plaintiff saw the car by which he was struck approaching in the distance, but paid no attention to it after starting up the
pole.
In an action against the defendant for damages it was urged as a
defense that the plaintiff was not in the exercise of due care inasmuch
as the evidence showed that with full knowledge that a car was approaching he went up the side of the pole near the track upon which the car
was coming, and took no precaution whatever to protect himself from
injury.
The plaintiff contended that he relied upon his foreman to warn
him if the car should come dangerously near, and that he had a right to
thus rely upon him. It was held that, in view of the fact that the plaintiff was heavily encumbered and that close
attention was necessary to
properly execute the work which he was expected to do, it was reasonably necessary that some one should be on the ground for the purpose of warning him of danger and that the defendant was liable in
damages.
It was immaterial that the foreman upon whom the duty of
giving warning rested was not connected with the defendant company in
Tiny way.
Ahearn vs. Boston Elevated Railroad Company, Supreme
Judicial Court of Massachusetts, 80 N. E. Rep. 217.
of a

Bowdle

have been

place

Supreme Court of Ohio has handed
company has a right to

the effect that a telephone

it

has been chartered for the purpose of building an electric railway between Carthage and Nauvo, connecting with Keokuk and Fort Madison,
la., a distance of 65 miles.
The temporary offices of the company are
with the Fidelity Insurance Company, Chicago.
porated, with a capital stock of $35,000, by Fred
and C. B. Cheadle.

a decision to

RIGHT OF LINEMAN TO RELY UPON FOREMAN TO NOTIFY
is the duty
HIM OF DANGER WHILE AT WORK.—The rule that

Railway Company

Mississippi Valley Electric

down

perpetual injunction granted to Daniel Sullivan against the Citizens' Telephone Company of Columbus. Judge Evans granted Sullivan a temporary injunction to prevent the company placing its wires in conduits
Later he made it permain front of his property on North High Street.
The case was carried up by the company.
nent.

tlie

Craig Phillips. The company is capitalized at $300,000 and proposes to construct an electric railway from Tampa to Clearwater, and
thence to Petersburg, a distance of about 40 miles.

and

Bible.

owners on the street, if it holds a franchise from the City Council. The
case came from the Circuit Court of Franklin County, and dissolves a

others.

TAMPA, FLA. —Articles of incorporation have been filed
Tampa & West Coast Railway Company by J. N. Holmes, C.

W.

Legal.

be six miles long.

will

Forrest

the

for

filed

foreman

to

warn those under

his supervision of

ELECTRICAL COMPANY NOT RESPONSIBLE IN DAMAGES
IS GUILTY OF CONTRIBUTORY
NEGLIGENCE. — The rule that damages are not recoverable where one

WHERE PERSON INJURED

injured or killed after having placed himself deliberately and knowis involved in a recently decided Kentucky case, in which
One Westcott was in the employ
the facts are substantially as follows:
of a railroad company in the capacity of night gate operator in the
watch tower at one of the railroad crossings.
In the watchtower there
is

ingly in danger

was what is known as a "Block signal telephone box," which connected
with a private telephone line, owned and operated by the Citizens' Telephone Company.
The telephone line had "sagged down until it rested
upon the highly charged wire of the Union Light, Heat & Power Company and by the contact became dangerously charged with electricity
It there
which was conveyed to the telephone box in the watchtower.
burned out the fuse and manifested itself by a buzzing sound and emiting sparks.
This unusual condition attracted Wcstcott's attention, who
remarked to a fellow employee that "the thing had a fit" and immediately began a series of experiments by placing his finger lightly against
He
the box and withdraw ing it quickly thereby causing sparks to fly.
also obtained a short piece of insulated wire, and, holding it by the
insulated part, he placed the uninsulated ends to the box, making it emit
The experiments continued at intervals for a
a shower of sparks.
number of hours until finally Westcott placed his hand in such position
.18 to receive a shock which caused him to involutarily grip the box and
he was hurled to the floor by the force of the current and almost instantly
killed.
An action at law was instituted by Wcstcott's administratrix
against the telephone company and the power company and a verdict of
$r 5,000 was rendered against the telephone company, the power comThe telephone company appealed
pany being held free from liability.
and obtained a reversal of the judgment against it on the ground that
We^itcott W.1S killed while wantonly expcrimcnt'ng with a known danger

own negligence contributed to the cause of his death. CitiTelegraph Company vs. Westcott's Administratrix, Court of Appeals of Kentucky. 90 S. W. Rep. 1153-

and

zens'

that his
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BUCKET SHOPS.—The

Supreme Court has affirmed the decision of
Court in issuing an injunction restraining the telegraph
companies from delivering to Hunt, the owner of an alleged bucket shop
Federal

the

Memphis.

in

LIABILITY OF MUNICIP.\L CORPORATION FOR NEGLIGENT
OPERATION OF ITS ELECTRIC LIGHTING PLANT.— In an action
against the village of Palestine. 111., to recover damages for the death of
electric wires
a person resulting from contact with one of the defendant's
lighting
was shown that the village owned and operated an electric
it
At a crossroads, where a light was maintained, the lamp was
plant.
suspended in the center of the intersection of the roads from two poles
An insulated wire running from
located on diagonally opposite corners.
plant was attached to pins, furnished with glass insuFrom a point
fastened on cross-arras near the tops of the poles.
about a foot below the cross-arms on one of the poles an insupole
lated guy wire was extended across the sidewalk to a shorter
Prior to the accident the pin holding
placed outside of the street line.
one of the electric light wires to the arm of the pole broke off, and let
guy wn-c.
:he wire with the insulator drop down and rest upon the
electric light

the

lators,

perinsulation on the wires had become worn and was defective,
The
mitting the electric current to be communicated to the guy wire.
store
deceased, a boy of i8 years, while on his way home from the
where he worked came in contact with the guy wire in some manner and
was killed. It was held that the administrator of the deceased was ensection 62,
titled to an award of damages against the village under
chapter 24, Kurd's Revised Statutes 1905, [imposing the duty upon
and
municipal authorities to regulate the use of streets and "prevent

The

remove encroachments or obstructions upon the same."

made no

It

dif-

ference that the defendant maintained the plant in its public municipal
capacity. Tor, under the statute, whoever owned the plant, whether a
municipal corporation, a private corporation, or an individual, the village
was bound to see that its streets were not improperly used or rendered
Village of Palestine vs.
dangerous to persons properly using them.
Silcr,

Supreme Court

of Illinois, 80

N. E. Rep.

2^^.

Vol.

MR. E. H. WISE, general manager of the Dale Light, Heat & Power
Company. .Tohnstown, Pa., on April i assumed the management of the
Citizens' Light, Heat & Power Company, of Altoona, Pa.
Mr. Wise has
been engaged in the electrical business 23 years, having started out in
the employ of the Cambria Steel Company, and is a man of recognized
executive ability.

MR.

R.

DANFORTH,

E.

SHARP

CLAYTON

.MR. L. B.

in

delivered a lecture April 11 on "Recent
H.
Electric Lighting" before the Brooklyn Institute of Arts

MARKS

March

delivered a lecture

10

before the Stevens'

Engineering Society of Stevens' Institute on the subject of "Engineering
Illumination."

MR. FR.\.\K L. FULLER, general manager of
Queens County Railroad, has been elected president

the

New York &

of the

company

to

succccc* .Nrthur Turnbull, resigned.

MR. FRED. W. NASON, 39
New York agency

accepted the

Company

for

its

New York

Street,

City,

has

Keystone Electrical Inslrnment
measuring instruments, etc,

the

line of electrical

full

GEORGE

Cortlandt
for

VVOODBRIDGE, treasurer and manager of the
Telephone Company of San Diego, Cal., has resigned to accept a
position with the Puget Sound Construction Company, of Tacoma, Wa-sh.
MR. GARDNER CORNETT, of Providence, R. I., has recently been
elected vice-president of the American Steam Gauge & Valve ManuMR.

assume

MR.

new

his

May

duties

Company,

company,

220

being located
Street, Boston.

his

Camden

office

at

the

headquarters of the

WHITNEY

n the writer of an article in the current issue
he Michigan Technic on the Doble tangential water wheel in the
Mr. Whitney is
cnginccrinx laboratory of the University of Michigan.
an alumnun of thin univcriiily, class of 'tfj.

ol

W.

i.

(Mass.) Gasette of recent date
who has been chief engineer of
the Northampton electric light station for a number of years, lias closed
his services, having accepted the position of assistant superintendent of
the Poughkeepsie, N. Y., Electric Company.
He has been succeeded by
Frank A. Gorro-w, of Chicopee. Just as he was about to leave the office
at the electric light works, Thursday night, he was given a complete surprise by the employees of the company who presented him with a beautiful watch fob as a mark of the esteem and respect in which he is held by
them.
The presentation was made by Theophile Lucier, the assistant
engineer of the company, who has been with the company a long time.
Mr. Hill responded with appropriate remarks and presented each member of the station with a fine panel photograph of himself."

had the following item: '"Charles H.

Hill,

MR. H. W. GOODl-:.

Ore. Railway, Light &
pneumonia while on an eastern trip
and died at Atlantic City, N. J"., on March 31. He was born at Indianapolis, September 26, 1S62.
He was a direct descendant of the Goodes of
early Virginia.
After being educated in the public and high schools of
Indianapolis, he studieil electricity, and from 1S85 to 1802 he was connected with the Wcstingliouse E'ectrical Manufacturing Company, of
Pittsburg.
His rise was rapid. He became general manager of the Portland General Electric Company in 1892 and its president in 1902; and
president of the Portland Railway, Light & Power Company in 1906.
He
was made director general of the Lewis & Clark Fair in 1903 and its
He was married in 1S89 to Edith B. Fairclough, of
president in 1904.
Mr. Goode was a member of
Chicago. Two children were horn to them.
the Arlington Club, the Commercial Club and was also a 32d degree Mason
and an Elk.

Power Company, was

presitient of the Portland,

stricken with

B.

facturing

C.

Trade Publications.
A

TRANSPORTAllLE nATTEUIES.— valuable pamphlet containing
instructions for the installation and operation of transportable batteries
ha?i been issued by the General Storage Battery Company, 42 Broadway,
\ew York.
AIR COMPRKSSORS.—'Bulletin No.

'I

MR. PETER

J.

general manager of the

HILL.—The Northampton

H.

C.

Home

.\1K.

vice-president and

Rochester Railway Company, of Rochester, N. Y., has been appointed
general manager of the Public Service Corporation to succeed Mr. .\lbert
H. Stanley, who has gone to England, to assume the management of
the L^nderground United Railway Company, Ltd., of London.
Mr. Danfurth has been identified with traction interests since 1891, when he
graduated from Cornell University. His first work was in the mechanical
department of one of the constituents of what is now the International
Traction Company. He continued with this company until 1901, serving
for part of the time during this connection as superintendent of the
system. In igot he was appointed to the position of general manaf^;r of
the Lake Shore Electric Railway Company.
Mr. Danforth expects to

Obituary.

MR. .\. C. REED, of Kenora, Ont., has been appointed superintendent
of the electric light and power plant in Moosejaw, Sask.
DR.

is.

Woodstock, was chosen to fill the vacancy in the board of directors.
Senator Thompson will continue to act as managing director.

Personal.

Developments
and Sciences.

XLIX, No.

LYNCH,

manager

division

of the

Pacific States Tele-

& Telegraph Company, with hcadquarterj in Oakland, Cal., has
been promoted to the ponititm of aHKi<^lanl general suijerintcndcnt. with
He ha* been succeeded in Oakland by
office) in San Francisco, Cal.
phone

scription

of

portable

and

stationary

motor-driven

air

compressors

for

continuous and inlermittcnt service.

KNIFE SWITCHES ANH FUSES.— The

1907 catalogue of the

Wor-

Manufacturing Company. 42 LaRrangc Street, Worcester,
gives a complete price list with illustrations of knife swi'chcs,
fuse blocks and switchboards.

cester Electric
.Mass.,

fuses,

John Kcarn*.

374 of the National Brake &
a well prepared illustrated de-

Company, Milwaukee, Wis., gives

Electric

MR. FREDERICK

MILLS ban been appointed Rcnoral superinS.
.Monterey County G,in ft ICIcclric Oimpany. of .Vloiilcrcy.
Cal., and I''rcdcric Souiljcrland has been made uitsi.^tant superintendent
Mr. Millii hnpi been a nalcHman wit-h the General
ol the same company.
Electric Company, and .Mr. .Snullierland was formerly connected wilh
tendent of

the

llic

New York

.MR. C. E.

Edinon Company

MARSH.

Telephone Company.

in.in.iKcr

.Michiiian,

in

New York

City.

uf the Saginaw cxchanRr of the Valley
gone Went to accept the pniition of

liaa

In liia new
which hit brolhcr, Frank Marth, in the principal oWiicr.
position Mr. Mamh iccurra a niucli larger talary, with opportunity for
rapid advancement.

Senator Thou

a upccial
..^

1

mreling of

.....1.

1.. 1.1

.1

llir
!•

..

direclori of the

>•

II..-

lirm

o(

Hunt,

Mirk

has taken the agency for the American

Ball

Co.. of San Franengine and electrical

X-

mnchincry,

EnUlPMENT COMPANY

has

Building, Atlantic City, N. J.
about to be incorporated, and is pl.-icing on the market n

The
new

THE ATLANTIC CITY LIGHT
opened

at

company

oflice
i*

nt

room 408

\-

Bartlcti

kind of incandescent globe and shade. The company is capitalized at
$iij«(,(KK),
H, W. Cantor vSc Company are the li<icat agenlH of the company.

THE On^LETTE, VIBBEU & COMPANY, of New lyindon, Conn.,
have Bold the Hlocks and miod will of their electrical nujiply tuul cotitrjictiuK buBinemt in wliicli iliey have lire 11 mgagrd here for several

N.

B.,

years lu

<lircetor

for

will

tite New England
1-Jiuineering Company.
In the future ihcy
devote (liem«clve« to the manufacture of electrical devices of their

own

patent.

.inricton,

,ic
Dr. A. A.
year", v
Allml .-lecly wa* appointed seeretary-treaii'
Stockton, M. P.. deccawd.
urer in room of W. E. Smith, rcsittncd. and Frank 11. Carvcll, M. P. for

many

.AMICRICAX BALI.,
cJHCf),

general manager n( a company which nwn» an exlcnuive local and long
dialance telephone tynlem, an electric liglilinR and ||at plant and other
public titi'ity concern* with licadquartem at Cjarden Cily. Kan., and uf

MR. I'. P. 'niOMPSfJN.— At
New Brunfwii-I^ |.i.-..i

'Business Notes.

THE BANNING COMPANY,

of

i

City, has just issued the folluwiuK notice:

Madi««>n

Avenue,

"On and

New York

after April

1,

1Q07,

April

13,
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known as Bruce & Banning, will be known
The Banning Company. Our policies and methods ol operation will
remain as in the past. Our form of organization has been changed only

wide experience in the conduct of publicity campaigns and a long and successful record in the practical work of advertising.
He is now associated
with Mr. Banning in the direction of the publicity campaigns conducted

for the purpose of conducting our growing business to better advantage
and of extending the scope of the advertising and publicity interests of

by

clients.
The Banning Company is incorporated under the laws of the
State of New York with the following directors: Kendall Banning, E. C.
De Villaverde, \V. H. Denney and Walter Mueller. Mr. E. C. De Villaverde, for the past twelve years business manager of the Scientific Amencan and of American Homes and Gardens, brings to our organization a

capacity.
Mr. \\ alter Mueller, formerly editor of the Electrical Age.
and associate editor of Cassier's Magazine, will remain as the head of our
editorial department.
On May we shall move from our present offices
to the Brunswick Building, 225 Fifth Avenue, New York, where
we have
secured larger quarters that will accommodate our growth."

this organization, heretofore

as

our

UNITED STATES PATENTS ISSUED APRIL
[Conducted by Rosenbaum
*48.636.

FIRE

.-VA'D

Kansas

&:

2,

1907.

William Condon,

City, Mo.
App. tiled July 7, 1902.
signal system by u hich
a station on an outlying circuit may communicate telephonically or by
automatic signals with either or both of two receiving stations, such as
the police and tire departments of a city.

^48.658.. PLAYING MECHANISM FOR STRINGED INSTRUMENTS;
Louis A. Kampelman, St. Louis, Mo. App, filed March 9, 1906. .Vn
electromagnet has a pair of curved pole pieces between which an
armature is pivoted and w hich carries the usual hammer of the
stringed instrument so as to swing the same downward against the
wire.

848,675.
Jan.

WA\'E-METER;

Joseph Mur^as, Wilkes-Barre, Pa.

App.

filed

Means for measuring the length of the waves in
29, 1906.
electric oscillation systems, such as wireless telegraph systems.
Also
provides for measuring the frequency. Has an electrostatic telephone
receiver of adjustable capacity, the ca^^acity being indicated by a
micrometer device.

ELECTRIC TRANSFORMER; Joseph Murgas, Wilkes-Barre,
448,676.
Pa.
App. filed March 17, 1906. Transformer for experimental purposes having primary and secondary coils which can be telescoped inside of one another and having brushes by which a greater or less
number of coils may be included.
«4S,7oi.
APPARATUS; Thomas M. St. John, New York, N. Y.
App. filed Dec. 3, 1904. Has a vulcanite sheet which is electrified by
being rubbed with flannel. This causes special movements of pita balls
which fall on squares having predetermined values.
Edward Bretch. St.
448,719-. ALTERNATING CURRENT MOTOR;
Louis, ^lo. App. tiled Nov. 17, 1905.
Aims to provide a machine in
which the armature is of verv' simple construction and which can be
started under load without the use of complicated mechanism and with

GAME

minimum

starting current.
Has a squirrel-cage winding embedded
in the core within the zone of a commutated wnnding and separated
therefrom by a pathway so that the flux can pass through the commutated winding without penetrating the squirrel cage.

a

448,720.

New

AUTOMATIC CURRENT INTERRUPTER;
York, N.

App.

Y.

filed

Sept.

5,

Victor H. Broc,
Provides a high ire-

1906.

quency make and break in a battery circuit. Has a vibrating arm or
lever composed of two parts hung together by opposing strings.
Is
designed to overcome "freezing" of the vibrator to the contacts.
FIRE .\LARM APPAR.\TUS; Wellington S. Clay and Albion
448,725.
T. McKenney, Hutchinson, Minn.
App. filed Feb. 19, 1904. A dePiovides a device
vice for sending fire alarms and similar purposes.
of this character

in

whereby an alarm of
bell located at a

448,730.

association with an
may be sounded

fire

ordinary telephone

when

system

desired on a gong or

convenient or prominent point.

TO CARS;

John J. Eagan, San Francisco, Calif. App. filed Dec. 26,
Instead of a trolley wire extending longitudinal of the track
car, patentee has spaced contactors
transversely stretched across the street and which are engaged by a
long shoe or conductor on the roof of the car with rounded extremities
deflected downwardly so as to engage the transverse conductors easily.
1905.

TELEPHONE

SYSTEMS; Joseph B.
448.749. TRUNK-CIRCUIT FOR
Kelley and Edwin B. Heaford. Omaha, Neb. App. filed Dec. 31, 1906.
In a telephone system, the combination of an exchange station and a
with a two-conductor trunk line, a signa' -circuit assotoll station,
ciated with the trunk line, a bridged relay for closing the signal-circuit when the exchange station is connected with the trunk line, and
a means for locking out the signal as long as the bridged relay is
energized.
ELECTRIC TRANS>HSSION OF

INTELLIGENCE; Isidor
form of teleKitsce. Philadelphia. Pa.
.\pp. filed June 28, 1906.
neutrali/.e
designed
to
or
counteract
the inductive effect
grapli system
Has specially constructed
of the currents in the co-operating lines.
differentially wound relays with condensers in one branch of a divided circuit througli the respective windings.

848.751.

A

ELECTRIC TRANSMISSION OF INTELLIGENCE;

Kitsee, I'hilndclnhia. Pa.
cations of the above.

TELEGRAPHY;

App.

filed

Aug.

9,

1906.

Isidor
Relates to modifi-

Kitsee, Philadelphia, Pa.
App. filed
Aug. 27, 1906. Provides means for bringing tlie movable element of
a syphon recorder back to its normal or zero position after each impulse received.
Has a shunt embracing the armature of an electromagnet, and a stationary contact therefor, by which a local shunt circuit is closed only durnig the return movement of the armature to
normal position.

448.752.

848.753.
Pa.

Isidor

ELECTRIC RECEIVING DEVICE;

Isidor Kitsee. Philadelphia.

App. filed Sept. 8, IQ06. Refers to a form of syphon-recorder by
which very feeble currents can be received. Mas magnets operating
on diaphragms and thread connections therefrom to a mirror or
syphon.

HKLAY

STRUCTURE; Harry G. Webster. Chicago, III. App.
Feb. 4, 1007.
Relates to telephone relays of the type adapted to
automaticnllv close a number of circuits by the attraction of the relay
armature.
lias a bell-crank armature cng.iging the first of a scries
of spring hladcs.

«48.793-

filed

448.814.

TELEPHONE TUUNKING SYSTEM;

William W. Dean. Chi-

July afi, iijoj.
The combination with a trunk
line adapted to connect telephone lines together for conversation, of a
relay at the incoming end actuated bv current over the trunk from
cago.

III.

.\i>p.

filed

at

the

latter

end

second relay being
circuit therefor
scribed.

to

whose actuation

tlie incoming end, a signal also
depends upon said reiays, said

actuated over a local circuit, and a lockingmaintain the relay actuated substantially as de-

initially

BUSHING COUPLING;

848,819.

Charles

A

A.

Freeman

East

Orange.

App. filed Nov. 27, 1906.
piece of sheet metal is stamped
the form of a bushing with an embossed thread so as to be
capable of making a screw engagement with a piece of flexible metallic tubing of the usual spirally wound form.
S48.S49Walter P. Piiillips. New York, N. Y. App.
filed July 27, 1904.
A telegraphic recording instrument comprising
in combination, two oppositeiy-acting magnets, armatures facing the
P9ies of said magnets and rigidly connected together, a recording device carried by the armatures, flat springs supporting said armatures
and adjustable supports for the opposite ends of the same, wherebv
said springs tend to maintain the armatures in a position of symmetry with resoect to the magnets, as set forth.
848,888.
BOX; Frederic W. Erickson, New York, N. Y. App.
filed Jan. 29, 1907.
Provides means for adjusting the outlet fuse of an
outlet box to any level corresponding to a wall or partition.
Has a
series of spiral shims which are superposed upon one another in sufficient number to raise the box to the required level.
848,893- .SWITCHING DEVICE;
Edward F. Gehrkens. Schenectady,
N. \. App. filed Oct. 22, 1904. A device for cutting sections in and
out of a sectionally wound transformer without actually bridging the
sections in the usual way which produces excessive current and sparking at the contacts.
Has an automatic circuit breaker which opens
the circuit before the blade leaves a dial contact, so that the heavy
current is never opened on the dial contacts.
J.

into

TELEGRAPHY;

OUTLET

WALL

ATTACHING PLUG AND
RECEPTACLE; Tames J.
Hartley and Frank C. DeRearaer, Schenectady, N. Y. App. filed April
22, 1905.
Designed to provide an attaching plug and a flush wall
or flush receptacle.
Includes a face plate having two apertures to receive the pins, and a base secured to the face plate and containing
two pockets m line with suid apertures. Each pocket has a metallic
socket to receive the pin, and a spring contact connected with the
binding screw.

848,902.

'trip COIL FOR CIRCUIT BREAKERS; Ezra B. Merriam,
Schenectady, N. Y.
App. filed Feb. 15. 1905.
Relates to automatic
interrupting means and is designed to vary the load under
which the trip device will be automatically operated to break the
circuit.
Has means by which a change in the calibration of the
mechanism may be effected temporarily and at the will of the operator
Has a magnet with dift'erential windings and a circuit changer for
varying the arrangement of the circuits thereof.

848.9,15.

circuit

ALTERNATING CURRENT METER;
A

848,923.

SYSTEM FOR TRANSMITTING ELECTRIC CURRENTS

and engaged by a wheel on the

448.750.

i

the outgoing end, a second relay at

Slockbridge, Patent Attys., 41 Park Row, N.Y.J

POLICE SIGNALING SYSTEM;
A

this company.
Mr. W. H. Denney, for the past five years general
manager of cur printing and cost department, will continue to serve in that

William H. Pratt.
Lynn. Mass. App. filed July 25. 1906.
mercurv meter of the type
in which the torque is produced by coacting armature and field currents.
Allows the current in the potential circuit to lag. and provides
phase controlling devices in the series circuit.
In this manner the
currents in the series and potential circuits of the meter are brought
into phase.

ELECTRIC GOVERNOR; Ernest Schattner. Schenectady, N.
--^pp. filed Oct. 6, 1904.
Two motors arc driven from the alternating power circuit of the generator whose speed is to be made constant.
One of these motors is shunted by a capacity and the other by
an inductive reactance. The effect of change of speed in the generator and in the periodicity produced thereby is opposite on the capacity
and inductance reactances, so that the two motors change their speed
relation and a dilferential connection becomes effective to control the
water wheel or prime mover.
SYSTEM OF
848.926.
CONTROL; Carl Schiebeler, Berlin,
848.925.
Y.

MOTOR

App. filed Sept. 5, 1905.
Circuits for the controllers of elevators in which it is desired to have the motors act as breaking generators under certain circumstances.

Germany.

,

SYSTEM OF ELECTRICAL DISTRIBUTION; Matthew O.
Troy, Lynn. Mass. App. tiled July 19. 1902.
Relates to the operation of arc lamps in a series alternating circuit energized from a
separate power circuit of fixed alternating voltage.
Has the form of
constant current transformer together with condensers in the arc

848.935-

lamp

circuit.

MEANS FOR IMPROVING THE POWER F.XCTOR OF
ALTERNATING-CURRENT CIRCUITS; Matthew O. Troy. Schen-

848,936.

N. Y.
.\pp. filed Sept. 21, 1904.
The combination of a
sour c of alternating current, a circuit taking lagging current therefrom, and an independent circuit taking leading current from said
source, the last-mentioned circuit including a condenser provided
with means for ehminating the eflfect of minor harmonics.
ELECTRIC HEATING UNIT; Tvcho Van Allcr. Schenec848,039.
tady, N. Y.
App. filed Dec. 20. 1905. A form cf cigar lighter having
substantially the shape and size of an ordinary porcelain plug.
The
bottom surf.-ice thereof is inlnind with resistance coils which can be
heated to ignite the cigar.
ectady,

SWITCH OPERATING

ELECTRIC
APPARATUS; Ira L.
Van Buskirk, Lduisville. Ky. Apn. filed Sept. 13. iqo6. An ordinarv
knife-blade switch has a spring by which it is impellctl into circuit
opening relation, hut is normally held close by a (Ictcnl.
This detent has a cord or wire therefrom to any desired point by which it is

848,940.

released.

848.Q41.

ELKCTRUAL CONNECTING PLUG:

Frederick

M.

Vogcl.

Lynn, and Charles E. White, Maiden. M.iss. App. filed Feb. 25, 1905.
coupling for two-wire electric cables. Has an insulating block with
a plurality of straight holes or bores therethrough, and a threaded

A
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sleeve and stud within the bores

and both engaging the walls thereof
by which they are centered and supported.
REVERSE CURRENT DEVICE; Edmund B. Wedmore, Rugby,
England.
App. filed Nov. ii, 1905. A form of relay or device for

848,944.

actuating a circuit breaker upon reversal of the line current.
Has a
magnet coil acting on a single solenoid and wound with separate
series and shunt windings.
When these assist one another the core
is raised to impinge against a detent.

MAKING

PROCESS OF
RESISTANCE DEVICES; Lawrence
848,954.
E. Barringer, Schenectady, N. Y.
App. filed Feb. 5, 1906.
The
process for making a resistance which consists in placing a spiral resistance coil in a suitable base and mold and filling the interstices
with a compound of silicate and a hydrate and subjecting the whole
to steam treatment.
SELECTIVE SI&"NAL SYSTEM; Elmer F. Bliss, Schenectady,
N. Y. App. filed July 12, 1906. A device of the messenger call type
in which semaphore signals are selectively set by a current having a
predetermined number of pulsations. Has a current of reverse polarity for actuating the release mechanism.
BLOCK SIGNAL SYSTEM: Elmer F. Bliss. Schenectady, N.
848.959.
Y. App. filed Sept. 19, 1906. Relates to modifications of the above.
SYNCHRONISM INDICATOR; Paul L. Clark. Chicago, 111.
848,970.
App. filed Oct. 19, 1^03.
A form of mechanical indicating device
which designates the instant when it is safe to close the controlling
switch on an alternating current machine which is coming up to the
speed of other motors already running and with which it is to be connected in multiple. Has two relatively movable transformer coils,
one of which is operatively connected with a signal lamp and the
other connected across the controlling switch.

PROTECTION OF PARALLEL TRANSMISSION LINES;

Anders Fjare, Schenectady, N. Y.

App. filed Oct. 17, 1904. Relates
the protection of parallel transmission lines or feeders, and has
means for opening the circuit of any one of the transmission lines
or feeders when a short circuit occurs thereon without interrupting
the circuits of the other feeders.
10

RAIL-BOND; Walter E. Foster, Chicago, 111. App. filed Dec.
Rail-bond formed of a number or copper wires of semi1905.
Is passed through the usual hole in the rail and
cylindrical section.
secured by a semi-conical wedge.

848.983.

S49.14S.
eric

SYSTEM OF GUN CONTROL;

N. Y. App. filed Nov. 28, 1904. A
controlling device at a distant point.

John L. Hall, Schenectady.
means for sighting a gun from a
Has means for moving the gun

plunger

a

to

close

the

circuit

15.

of

a

PROTECTIV^E DEVICE FOR ELECTRIC CIRCUITS;
W. Lord and Frederic W. Erickson, New York. N. Y.

Fred-

Ano.

A device for temporarily grounding a circuit in
Jan. 28, 1907.
case of heavy currents due to lightning discharges or any other
cause.
Has a plurality of electrodes on a rotatable member each of
which is adapted to form a bridge between the line wire and ground
electrodes, together with a motor for rotating the electrodes and
providing an oil film thereover.
filed

ENGINEER'S ALARM; Edward McClintock, Merriam Park,
Minn. App. filed Nov. 6. 1905. Has special trolleys laid between the
track rails with circuits by which the steam of a locomotive is automatically cut off in case a following train approaches too close to a
preceding one.
FUSE CLIP; Frederick R. Parker, Chicago, 111. App. filed
S49.159.
March 14, 1906.
form of spring support for fuse cartridge. Not
only holds the fuse cartridge in place, but also removably engages a
terminal
contactor at one
or connection.
849. i5<-

A

ELECTRIC SIGNALING;

Jacob B. Struble, Wilkinsburg. Pa.
Relates to electric signaling and is designed
pulsating or fluctuating currents.
Has a translating device responsive to alternating currents, but unresponsive to a
modification of the alternating current, and means for rnodifying the
alternating current under certain circumstances.
ELECTRIC SIGNALING; Jacob B. Struble. Wilkinsburg. Pa.
849.171.
App. filed Dec. 3, 1902. Relates to modifications of the above.
ELECTRIC SIGNALING; Jacob B. Struble, Wilkinsburg, Pa.
849.172.
App. filed Dec. 3, 1902. Covers additional modifications.
849.170.

App.

Dec.

filed

3,

1902.

to utilize alternating

849.173.

SIGNALING SYSTEM FOR ELECTRIC RAILWAYS:

B. Struble, Wilkinsburg, Pa.
modifications of the above.

6,

848.988.

displaces

XLIX, No.

magnet which actuates the ignition device of the burner.
849,120.
BRUSH HOLDER; Frank W. Garrett, Norwood, Ohio. App.
filed June 23, 1905.
Is designed to prevent chattering of the brush
in spite of irregularities in the commutator surface.
Has a clip
mounted on the upper end of the brush and a spring piece carried by
the clip and a pressure finger raising the spring piece.

848.958.

848.982.

The movement

on.

Vol.

App.

filed

Jan.

3,

Jacob

Additional

1907.

POLICEMAN'S CLUE; Charles J. Diehl and Henry W. C.
849,216.
App. filed Aug. 23, igo6.
A form
Eickhoff, Tippecanoe City, Ohio.
of policeman's club filled with dry batteries all joined in a common
lamp
at
one
end.
circuit with an electric
ELECTRIC SIGN; William B. Garrett, Ashton. 111. App. filed
849,226.
May 28, 1906. A solid bank of lamps are joined by individual connections to segments correspondingly arranged on a concave surface.
This surface is swept by a cylinder which engages the segments to
close the lamp circuits in predetermined combinations.
849,250.

COMBINED

BELL;

TELEPHONE

DESK-STAND

1905.

AND

Charles A. L'Hommedieu. Buffalo. N. Y.
App.
a bell embodied in the base of a standard of

Has

CALL-

filed Jan. 5,
a desk tele-

phone.

TROLLEY WHEEL;

New

George B. Nussbaum,
PhiladelApp. filed Dec. 6. 1906. The trolley harp is swiveled on
phia, Ohio.
a vertical axis to the usual pole and has an arm laterally projecting

849,262.

848,675.

— Water Meier.

848,983.— Rail

in parallelism with an arm and means for
to the line connectirrg the gun and target.

Bond.

adjusting the arm parallel

C

extensible or ridjustablc as to length.

MGUTING:

Daniel McF. Moore.
OF ELECTRIC
840.009.
App. filed April 18. 1903. Covers the broad features
Ncw.nrk, N. J.
of the Moore electric light in which a (jlass tube is joined in a conThe l)alcnt detinuous IrnKlh around the arc.T lo be illuminated.
Kril>es this arrangement of the tul)c. and that it is filled with a conductinK (tn* «f predetermined nltrnii.Ttion, and traversed by an elcc
The claims rehitc to the method of illuminating by a
trie current.
lul»c whirh cxiends around the area desired.

840 oj8

(f)NNK(;TOR FOR ELECTRIC CONDUCTORS;

George

E.

App. filed Feb. 11. 1004. A terminal fastener
Stevrns. Lynn. Mass.
I« si.nmpcd of sheet metal to as lo form
or end for flexible cables.
portion of (he conductor, nnd a beaded
insulated
for
the
slrrve
a
ring in which the bared copper is received.
SYSTEM: Charles A. Wnrdncr. Brushton. N.
849.0J3.
A party-line telephone system, comprisY.
App. filed Dec. 7, 1905.
naving two mclallic conductorii. n supplemental
injt a main circuit
condiiclor. a common ground return for one or m*^(rc of said conductors, and means whereby one of nau\ conductors and the common
ground return may be utilized for talking purposes while the main

TKLKPHONE

circuit

849,085.
lin,

r»

t>einK u^rd.

nVN \MO

IT

Gn-

ECTIMC MACIIINK; Kmnnnel B^osenbcrg. Her.1. 1004. Tlie romhinjition of n three-

wire <r.
of ihr '.

hy current

ivtng n m.iin winding cfninrcifd to one
'•m. and an nuxiliwry winding traversed
mndurtbr of the syslrm.
'

I

iV-^itiK

it!

SOCKET KEY

'he ti'Hr-il

LAMP SOCKETS;

VOU ELF.fTKIC
849,oK9.
App. filrd July 5.
Sylvester. Scrnnton, Pa.
molded around
romposition
plastic
formed of
rod "o as to be firmly anrhorrd Ihrrcin,

— Method

of Electric Lighting.

ihercfrum ;ind llirough which the usual cord oasscs in such a way as
keep the wheel in normal alignment with the pole.
TERMINAL FOR ICLKCTUICAL MOLDINGS; Reuben Simon,
840.275.
New York. N. Y. App. filed May q, 1906. A terminal end for a
molding constructed 01 porcelain having substantially the shane of the
molding, hut rouiitlcfl so ;is to give an ornamental finish and prevent
to

HofT
ELECTRIC JUNCTION AND OUTLET BOX; Otto
848.994.
mann, New York, N- Y., and Albert I. Applcton, Chicago, 111. App.
house
in
used
Junction or outlet box of the type
fUcd Nov. 8. 1906.
wiring and suitable for the reception of electric switches, fuse boxes
and similar apniiances. Han means whereby the boxes arc rendered

METHOD

849,009.

1906.
a iplit

A

Philip L.
socket kcj;

anfl

embossed

GAS LKVIITING APPAKATUS; Erneit A. and Edward N.
R49.116.
A chamber has a
Frary. Decrficld, Maaa. App. filed March o. iqd6.
diapnraKm which i« disniacfd by the pressure of the gas when turned

ahrasion of the wires.
ELECTRIC SIGNAL SYSTEM; William M. Thomas. Chi849,287.
App. filed Aug. 3. 1906. Has a plurality of handles, any
cago, III.
one of which when operated doses the circuit of a common magnetogenerator through a selected telephone line.

DETECTOR

DEVICE; Simon W. Wardwell. Providence. U.
I.
App. filed Jan. 24. 1906. An app.iratus for detecting defective Insulation particularly in the winding processes of jucparing nnd making electrical coils for electromagnets and similar purposes where
Ifiis a helical spriuf^ in one of the
perfect insulation is cHsential.
grooves guiding the pulleys which makes contact with an defective
fiorlion of the wire.

849.2g6.

DENIAL

Markwitx.

San

Louis
I-'UKNACE;
EI-ECTRIC
«49.33S'
Krancisco, f alif. App. Tiled Jan. 33, iijo6. A sm.ill intilTIe is mounted
<in a supporting base having a resistance therein which is contro11al)Ie
by n small rheostat. The mulTte has a heating coil nnd the temperature is regulated hy said iheostat.

SIGNALING SYSTEM FOR

Hag. 116.

Frank
tn

R.

MrMcrty. Evanslon.

the signaling circuits of

a

TELEPHONE EXCHANGES:

Relates
App. hied Jan. jo. 1005.
simple rxchnnge system having single

HI.

cord <iicuit connections.

CASING ]'(m ELECTRIC SIGNALING INSTRUMENTS;
Relntcs to
Anp. filed Feb. 34. 1002.
IJogel. (hitngo. III.
boxes or casings for rnchming nnd nrolrcling clcftrlcnl signaling inA Iwn-narl casing is mndr of cast ir<in so as to trlestun)e
struments.
together nnd prcwide suitaMr onllet openings in the base thereof in
a relation to shed water and niotstute from the interior of the Ikix.
«'»'>..1<;.1.
ELE( IIUC EAR PHONE; Lewis F. Clarke. Ih.ifon, Mass.
An electric earphone, cnniprising a pocket
App. filed FrI). 13. n»n7.
battery liavinii sepaiated contfirt-pliip projecting from its uppci end.
rotnbinlng with a trnnsmiltrr having a sockrtpircc proviilcd with
separatcn sockets ndaplcd to align with and receive said plugs, and
circuit terminals held by said socket-piece and engaged with said
«49.J*j.l.

Euu
-ugenc W.

sockets.
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Mr.

23, 1907,

Wachter contributed

F.

in

which he advanced certain new and remarkable propositions as

78.
78.

782
783
783

March

an article on the measurment of wire and cable insulation,

apparent linear insulation resistance of insulated wires

sitions at the time
to be

We

tested in different short lengths.

criticized the propo-

and challenged the conclusions that appeared

draufi from the observations reported.

deductions

may

not be supported, but his

Mr. Wachter's

reported observa-

tions at least have been useful in agitating the question,
in

eliciting

technical

the

work.

views of others

We

owe

experienced

to these

The

as giving a brief
the

summary

measurement of

conditions.

Several

cable

this

and

line

of

reported observations the

excellent article on the subject appearing this

by Mr. Tracy D. Waring.

in

article this

week on page 795
week is valuable

of the sources of error met with

in

insulation resistances under factor/

useful

expedients,

such

as

the

guara-

ring expedient, are suggested, which should be widely known.

We

are glad to sec that Mr.

Waring has

cate openly the correct terminology of the

the courage to advo-

megohm-mile

instead

of the meghom-pcr mile as the unit of linear insulation resistance.

We

agree with him that

it

is

worth while endeavoring
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speak and write

to

in

Much

accurate units.

error has been

ations and test results

such

to be attributed to incorrect use of

is

i6.

formulaa.

"watt

disseminated by the loose selection of terms, such as

XLIX, No.

Vol.

meter" for a "watt-hour-meter."

Meurer de-

In an article appearing in this issue, Mr. F. E.

method by which

velops a

Lamp Filaments.

Cyclic Temperature Changes in

the core losses in dynamo-electric

machinery may be determined with the aid of only a very

To

small amount of empirical approximation.

An

and

interesting discussion of the causes

temperature changes in incandescent lamp filaments,

given

is

which

will

be found

Digest in this issue. The existence of

in the

such changes when alternating current
ever since the very beginning of

used has been known

is

many

much

The

means by

Having observed the change

temperature

with

current

direct

the

from the arma-

directly separable

it

not improbable that

is

much

of the discrep-

armature and the observed power required

in the

may

armature shaft
used

in

to drive the

be ascribed to the pole-face losses.

measuring the

its

When

and

m.

e.

liopeless

although the current and

and hence there

m.

c.

is

Now, however,

different

frequencies,
its

made

practical experience

in

the applica-

shown

that

laws have been properly expressed, yet the results from

the use of the formula.-; in connection with revolving machinery

have not been satisfactory.

So

large have been the disagree-

ments found between calculations and observations of the
losses in

dynamo armatures,

tures, resort is usually

direct

however,

calculation
that

phenomena
exist,

in

that,

when designing such

cori*

struc-

had to empirical estimations rather than

from fundamctital laws.

formulas

properly

expressing

is

may

It

the

is

not the

has a

it

lines

in

the luminous

February number of the

the

an article (abstracted

and

evident,

relation

of

Nature arc applicable wheresoever such phenom-

and that any lack of agreement between prcdclermin-

a

It

the Digest)

in

deals with the condi-

be involved in an atom of matter consisting of

microcosm, something

cleus

laminated magnetic structures have been formulated

much

Mapacine

scale; namely, a

Armature Teeth.

tion of the formulas to stationary transformers has

is

various suggestions have been

by Prof. G. A. Schott on this subject.

Although the fundamental laws concerning the eddy-current
years and

In

heated bodies.

of

f.

in

atom

multipli-

1

many

it,

and cause of the

as to the nature

tions that

losses in

compose

of the electrons which

I'hilosol^hical

Kddv Current Losses

numerous bright

believe that a chemical

smallest thing in the world, but that on the contrary,

spectra

power by

m.

its

we

not unity, because the current conof

e.

that

"diameter" estimated as 100,000 times greater than the diameter

only the fundamental of which represents
cation with the

with

higiily

and bands.

lines

that

pass through zero at the same

component currents

several

of

was nearly

it

f.

no time-phase displacement between

is

them, yet the power factor

f.

substance

heated

kind,

account for the luminous i'pectrum of a

to

re-

m.

would seem, therefore,

It

some

posite body, possessing a structure of

e.

of Radi.'vtion.

Prior to the discovery that an atom of matter was a com-

ap

is

pronounced

a sinusoidal

Mat ter and

Election Theory of

f.

impressed upon a filament of this nature, the resultant cur-

must be non-sinusoidal.

The

relation to

be noted that the method used by Dr. Sahulka

sistance-temperature coefficients.

ena

dynamo

supplied mechanically at the

is

and hence they are not

shaft,

each corresponding

at

plicable only to such filaments as possess very

to

is

ancy between calculations based solely on the variation of flux

the time-value curves of the alternating current

the

occasioned

is

Since the power for

high and the loss correspondingly large.

ture iron losses,

plete cyclic time-value curve of the brilliancy and

for

latter

in

resistance, the author has been enabled to investigate the com-

sists

The

unaltered.

reproduced by heating the filament to the propev

resistance

instant

remains

by a limited range of flux variation, but the cyclic frequency

by the use of a

cycle,

mined the illumination from the lamp

rent

portion of the losses

and insulation of the eddy current paths, but the hysportion

overcoming these losses

synchronously driven contact device, and subsequently deter-

is

The

be minimized by proper sub-

fila-

ment, and ascertains the instantaneous brilliancy indirectly by

will

may

attributable to eddy currents

teretic

measures the instantaneous value of the resistance of the

resistance point by point throughout a

the air

no respect negligible even when

in

the pole faces are well laminated.

as has frequently been done, Dr. Sahulka

inference as to the temperature.

when

losses are considerable

and they are

small,

is

centers, consists

the brilliancy of the filament directly by means of a rotating

It

gap

division

slit,

These

in the pole faces.

Instead of observing

which the information has been gained.

disk containing a

that a

real novelty of the

now

interest

the information acquired as in the

in

would seem

It

formula to be absolutely exact must take account of the losses

early experiments by physicists.

not so

standard machines empirical methods will continue to be employed, but that for special or unusual types the most exact

by incan-

lighting

throughout the electric cycle formed the object of

present experiments, on which the

is

probable, however, that for relatively

is

It

general formulas are greatly desirable.

electric

descence, and the observation of the change in brilliancy of th;
filament

such refinements are desirable in practice only the designer
able to determine.

a recent paper by Dr. Sahulka, of Vienna, an abstract of

in

what extent

just

effects of cyclic

like

the planet Saturn on a lilliputian

central attracting

single

ring

mass

of separate

called a positive nu-

electrons,

and each consisting of a minute negative

just

all

electric

rings

force due to

jhown

wc

and the central body,

liave

the attractive of opposite charges.

that such electron

an
It

In

between

this case, in place of the gravitational attractive force

Saturn's

alike,

charge.

attractive

has been

rings might be stable and that the

chemical and physical properties of different atoms of matter

might
itig.s

of

be

accuiintrd

siuh

for

by

different

The atoms

rings.

of

numbers and

heavy

metals

groiip-

like

gold

and uranium would have numerous large rings of many electrons
ill

all,

lithium

while the atoms of light substances like hydrogen and

would have

niinibcr of

relatively

component

electrons.

few rings and

The

a

smaller total

oscillatory motions of a

single ring arc discussed in the paper, with the result that while

such free oscillations arc capable of producing spcctriiin

lines.

a
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amount

yet the

assumed

of energ>' that can be

resident in

as

but

lined,
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very complex

is

in

full

detail.

we consider an

If

the individual electrons could not give out a radiation of suf-

incandescent lamp as theoretically equivalent to a thin spherical

however, we

clear glass globe with a luminous point source at the center,

be visible in the spectrum.

ficient intensity to

assume

If,

that the inter-atomic energy of oscillation displayed in

the spectrum of a heated body

from

jostle-energy, derived

is

between atoms, we could readily account for the en-

collisions

then

the coefficient of light transmission through the glass

if

denoted by

is

which in practice would be a fraction lying

a,

between 0.84 and

say,

and the point source emits one

0.95,

ergy radiated in spectrum-lines, although the internal energy of

lumen of

light,

atoms not violently jostled by heat might be quite inadequate

light will

be a lumens.

for the purpose.

taken of reflection of light back into the globe at the inner and

the

quantity of emerging and radiated

total

Strictly

speaking, account should be

outer walls of the globe, but to a

An

the Causes of Candle-Power
Depreciation in Frosted Lamps.
Analysis

of

may

complications

be ignored.

manner

frosted, in such a

approximation these

first

now

If

same globe be

the

that the frosting surface

is

com-

a

plete diffuser, each particle of the frosted external surface will

About a year

ago, Messrs.

reported in our columns
depreciation in the useful

with

frosted

much

is

act as

recipient

a

from within, and as a secondary

of light

point source will emit this light equally in

back again, or only a/2 lumens will be radiated away, and a/2

The causes

were not

for this shorter

A

stated.

lamp which

pleasanter to contemplate, or to read by,

go back through the walls, suffering absorption as they

will

The

return.

getting inside

light

be 0-/2 lumens.

will

and pass out again

will all cross the interior

undergoing absorption,

surface

or

reach the frosted external layer on second emergence.

because

the

brilliancy

intrinsic

glowing

the

of

filament viewed directly through the walls of a clear globe

something

like

candles

25

whereas when the lamp
to

say,

candle per

o.i

though the

cm.

sq.

the brilHancy

frosted,

reduced

viewed

directly.

useful

life-time,

drawback

It is a

or

and considerable

back again into the globe.
luminous emission

will be

we sum up

If

and

third

infinite

—

unduly

Millar, appearing on page 789

—

ration of (2

we

a"). If

the absorption

of light in horizontal directions by "clear" globes of

new

lamp?,

88 per cent lamps and 80 per cent lamps respectively, an 80 per

lamp meaning a lamp whose mean horizontal candle-

power had
burning.

fallen

It

to

80 per cent of the original normal by

was found

that a

new

"clear" globe absorbed 5

per cent of the transmitted horizontal
globes

means
cent of

1 1.

intensity,

88 per cent

7 per cent and 80 per cent globes 15.7 per cent.

incidentally that a "clear"
its

initial

light absorption

lamp which

falls

candle-power loses about 10 per cent by
in the

When

group of new,

a

88 per cent, and 80 per cent clear lamps were frosted,

found that the spherical candle-power

off

fell

per cent, and 18.9 per cent respectively.

If this

mean

in

candle-power

fell

off

matter that should be further investigated
of internal

mean

extr.i

walls of the globe, and the remaining

10 per cent by changes in the filament.

horizontal

Thi.s

to 80 p.;r

Of

external

— then

the total loss

article

It

materially

dirt

partial falling off in the luminosity of

is

pointed
the

affects

a frosted globe.

If

grease can be rubbed

however,

we wipe

be

rubbed

the

lamp

in
is

to

the crevices of the

therefore,

is,

frosted lamps, which
dirtier

and the lamp

is

thereby cleansed.

means

necessary

for

More

cleansing of

that, in practice, they are

globe enclosing a clear

light than a

new

usually

incandescent

frosted globe

is

in the

thus

shown by Messrs.

preceding article above referred

more luminous than

a prismatic

clear globe at the start, but the advantage transfers to the clear

10.6 per cent, 24.4 per

globe as time goes on, and moreover the holophane globe

cent and 31.8 per cent respectively,

somewhat more than

easier to clean off than a frosted globo.

twice the loss in corresponding clear lamps.
the

additional absorption of frosted walls

is

The theory of
very easily out-

A

lamp absorbs

frosted surface, but not after carbon has

Cravath and Lansingh

A

the

and more absorbent than similar unfrosted lamps.

deposited on the interior of the lamp globe as

to.

If,

may

roughened surface, and

not thereby cleansed to the same extent.

and care

time

off,

a frosted lamp with a dry cloth, dust

and 80 per cent frosted lamps would be
or

we

wipe a clear lamp with a dry cloth, any deposit of dust without

more

horizontal candle-power in new, 88 per cent,

appear to be substantially in

that

the

14.,)

—

involved,

effort

out

6 per cent,

proportion

and

approximation theory.

prismatic

like

and

surface, the shape

first

was

that the

a

Nevertheless, the reported re-

etc.

agreement with the
in

we have

Mr. Millar, which deserve much commendation for

of

care

the

course,

to influence the theory, such as the

power of the frosted

diffusing

actual

it

means

but the ob-

well,

served candle-powers of the frosted lamps are distinctly higher

sults

made of

first

light

apply this rough theory to the observa-

tions reported, the results agree reasonably

about the hasty depreciation of lighting with frosted incan-

Measurements were

second,

total

ing has reduced the luminosity of the lamp in the reciprocal

than those obtained from the formula.

S.

first,

the

pared with a lumens for the same globe unfrosted, or the frost-

interest attaches to the cause of this

by Mr. Preston

due to
find

is

opaque base of the lamp,

cent

we

lumens for the frosted globe, as com-

o")

of this number, discusses the nature of the causes which bring

descent lamps.

emissions,

it^

senility.

article

diminished 0V2 times.

the total radiation stream

finally

number of complications

The

oVa lumens, the other half going
At each successive radiation the

of this will be radiated out, or

the latter

lower than that of an unfrosted globe,

is

will

Half

emitted will be a/ (2

80 per cent of normal

to

lumens

greater, and

to the frosted globe that

service hours

candle-power,

much
when

and a'/2

Al-

be nearly the same in the two cases, yet the in-

perhaps painfully great, with the clear globe,

hastened

is

cm. of bright globe surface.

tensity of local stimulus to the retina will be

initial

is

glowing surface,

of

average illumination thrown on the pupil of

total

may

the eye

is

sq.

per

after

This

to the opposite

than a clear lamp of equal candle-power not enclosed in a globe
reflector,

Half

all directions.

rapid than that of a similar lamp

useful life of frosted lamps
is

that the

1906)

17,

of the light reaching the external frosted layer will be thrown

globe clear or unfrosted.

its

March

of an acid-frosted incandescent

life

more

lamp, was decidedly

R. Cravath and V. R. Lansingh

J.

(issue of

deserves careful notice from those

incandescent lamps.

who

Mr. Millar's

is

article

study illumination bv

:
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Dedication of the Engineering Societies
Building.

Vol.

Chairman Hunt then introduced Mr. Charles

man

of the Building

He

Fund Committee.

XLIX, No.

i6.

F. Scott, chair-

referred to an ad-

dress delivered by Mr. Scott in 1902 before the Engineers' Club

of Philadelphia suggesting a general engineering headquarters,

Bedecked with flags and bunting, softened with palms and
green bay trees, echoing to choice music, and crowded with all
who are most conspicuous in the engineering world, as well as
with hundreds of ladies, the stately Engineering Societies Building, on West Thirty-ninth Street, New York City, was dedicated with appropriate and dignified ceremonies on April i6.

An

account of the dedicatory exercises is given briefly below.
Immediately after the main exercises, Mrs. Carnegie, in the
presence of a few of the officers, unveiled the bronze bust of
her husband, by Mrs. E. Cadwalader Guild, in the beautiful
In the evening, a brilliant reception was held attended
The receiving line comprised Mr. and
over 2,500 people.
Mrs. E. E. Olcott; Dr. and Mrs. F. R. Hutton; Dr. and Mrs.
Music and refreshS. Sheldon; Mr. and Mrs. J. W. Lieb, Jr.
ments were furnished, and until i a. m. the halls and rooms
were crow-ded. During the evening each founder and affiliated
library.

tiy

society also received at

its

headquarters.

The whole day passed

without the slightest hitch of any kind, and Mr. J. Lambden,
the superintendent of the building, received many compliments
off

on

his efficient

and

In the library a

gems

as the
glass

eff^ective

of the

cases.

preparations.

number of choice and rare books, such
Wheeler Collection, were shown, labelled, in

l.'irge

The designs were

also

on view of the Edison

gold medal by Mr. J. E. Eraser and the "Commemorative" gold
-medal by Mr. Victor Brenner, the original of this to be presented to Mr. Carnegie.

The key used in the ceremonies of turning over the building
-from the architects and building committee to president Olcott,
of the United Engineering Society as custodians was one of the
Yale & Towne manufacture. The handle had been transformed,
however, by a beautiful work of art contributed by Tiffany &
Co. The gold chiefly employed was from the celebrated North
Star Mine of Grass Valley, Cal., wrought into the laurel wreath

and bearing the insignia of the

Mechanical

Electrical,

& Min-

ing Engineering Societies, while on the reverse, under a piece
of polished rock crystal, were three particles of gold forming
part of the

original

discovery of gold in

California,

having

been washed in the tail race of the Marshall saw-mill by John
Marshall himself on July 19, 1848. This gold has been carefully preserved by the U. S. Government and a little of it was
presented to Dr. George F. Kuntz in recognition of professional
service rendered the Government.
The official dedicatory exercises began on Tuesday afternoon
at 3 o'clock and ended with a meeting on Wednesday at 2 :.io
m., a general reception having been held in the main audi
torium of the building at 9 p. m. on Tuesday and receptions by
the officers and councils of the Founder Societies in their respective headquarters at 10 p. m. on the same evening.
The opening address at the exercises on Tuesday afternoon
was delivered by Mr. Charles Wallace Hunt as the presiding
officer, who used as a gavel the setting maul employed by Mrs.
p.

•Carnegie in laying the corner-stone of the building on May 8,
This address was followed by a prayer by the Rev. Ed1906.

and gave details relating to the A. I. E. E. Library dinner in
1903, at which Mr. Carnegie was present, and where the several
speakers spoke of the desirability of a building to contain the
headquarters of the several engineering societies and a great

engineering library. The following day Mr. Carnegie communicated with Mr. Calvin W. Rice asking him to call with a friend
for a conference in relation to an engineering building.

This

was attended by Mr. Scott, then president of the
A. I. E. E. and Mr. Rice, then a director of the same body.
Mr. Scott in opening his remarks gave details of the first
meeting at which arrangements were made for a conference with
officers of the American Institute of Electrical Engineers,
American Institute of Mining Engineers, American Society of
Mechanical Engineers and American Society of Civil Engineers
and the Engineers' Club of New York, at which meeting Mr.
Carnegie made his offer of $1,000,000 for an engineering and a
club building.
Details were given of the organization of a
conference body to have charge of all matters relating to the
building.
It was pointed out that since the date of the offer
by Mr. Carnegie the three founder societies had increased 53
per cent in membership; in anticipation of the growing requireconfc-rence

ments of these bodies, the matter of a larger fund for the societies and the Engineers' Club was brought before Mr. CarMr.
negie, who then increased his original offer to $1,500,000.
Scott spoke of the great possibilities of the library, which had
been embellished by the past-officers of the societies with a
bust of the founder. The address of Mr. Scott concluded with
an eloquent statement of the importance to modern development
of engineering and the engineer, which is enhanced by cooperation, and the gift of Mr. Carnegie has already made the
"harmonizing feature" an active force; the societies are working together, they are getting a broader view of their position
and new inspiration for the larger work that lies before them.
The address of Acceptance of the Building was delivered by
Mr. E. E. Olcott, president of the United Engineering Society,
representing the Founder Societies.
Olcott,

Chairman Hunt

which

we now

the

presentation

dedicate,

to

In introducing President

said in part: "This gift to engineering,
is

not

Societies

the

only
of

nor
this

even

principally

material

building.

Immeasurable benefits will also flow from the orienting of the
minds and directing the energies of engineers into more effective
co-operative work.
We have an abiding faith that it is not
engineers alone that will be benefited, but that the world itself
fnr man because of Mr. Carnegie's great
is a belter abode
donation."

The preliminary part of the programme having been disposed
Chairman Hunt
Mr. Andrew Carnegie was introduced.

of,

stated that at an early conference with Mr. Carnegie, the busi-

members of the committee
were preparing to leave were conversing with him on

ness in hand being disposed of, the
as they

various subjects foreign to the -occasion of their

visit.

Mr.

steadily

Carnegie mentioned his lively interest in the project of erecting
In closing he remarked:
a modest nii'morial to James Watt.
"I do not believe in spending large stuns on monimicnts." Then
turning a little aside from his guests he throw his left arm
caressingly around an imaginary object, and pointing out to it
said in a low, soliloquizing tone: "What I do believe in is
something with a living soul in it." This chance remark deeply
impressed his hearers, ".something with a living soul in it"
seemed to them more than a building, more than rooms without rental. In imagination they saw a grand cuRinccring building.
They saw this "living soul" developed into a patont world

achieving through licr proficiency in applied science. The whole
country is interested in the erection of such a hnihling, and

fcirrc constantly working as the centuries passed for the uplifting of everything in our civilization that depends on the life and

ward Everett

Il.nlc,

after

which communicalions were read from

President of the United States, the President of the ReThe
public of Mexico and the Governor-General of Canada.
the

letter of

President Roosevelt follows

you on the opening of the building
of the Engineering Societies. The building will be the largest
It is indeed the
engineering center of its kind in the world.
"I heartily congratulate

first of its kind, and il.H erection in New York serves
and emphasize the supremacy which this country is

particularly, of course, all of those

who

to

mark

follow cither the pro-

kindred profession; and in no
branch of work have Americans shown to greater advantage
fession of engineering or any

what wc
iltici."

like to think of as the typically

American rhararlcr-

rngineer.
To make this fleeting thought a
tjf the
and develop the idea into an ever living soul, the committee would have to undertake a task far greater than tlie

the

work

reality

erection of a building.

plus

the

embodyment

It

would be the erection of a building
Unanimously the com-

of this vision.

—
April
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adopted this broad view and diligently bent its energies
The comthe double task as the way opened.
mittee has terminated its labors, and now presents this building
as a worthy home for that living soul whose contemplation
animated the mmd of its donor and inspired the recipients of
niittee

work out

to

this great gift."

ADDL^ESS OF MR. C.\RNEGIE.

When

Mr. Carnegie rose to speak, he asked the audience not
him too long, lest he should conclude that they did
not want to hear him.
"The Scotch have a saying," continued Mr. Carnegie, "and
they have many wise sayings, that fools and bairns should never
see a thing half done.
I do not want to associate myself with
fools and bairns, but I think I may add that donors should never

to applaud

see a thing half done.

went

day to see the completion of
had placed in the makmg as far out of my
personal observation as was this building. I saw a palace such
.as Aladdin might have brought forth and was overwhelmed.
So to-day with this hall and this audience and I am reminded
of what Mrs. Carnegie said in Pittsburg when I likened it to
the rubbing of Aladdin's lamp. She said "Yes, but we didn't
even have to rub the lamp.'
"It is the spirit of the men that does the work; the safety
of human society lies just here. Whenever we coalasce to do
some good, a unification takes place and a consolidation; and
whenever men meet to conspire against the public good to do
"I

-a

to Pittsburg the other

task which

I

;

:

some
That's

evil

— they

why you

—

find

themselves

needn't

lie

unable to trust each other.

awake nights and worry about

the

what problems society is going to meet. As
sure as the sunflower turns toward the sun so the human race
turns toward better things.
"This is the rock on which I rest, and on which I meditate
sometimes.
Nor can you deny this, that, quite apart from
whatever evil exists, there is that principle of improvement inherent in us. To-day is better than yesterday and to-morrow
will be better than to-day.
So I look forward to the future of
this building, and I know^ that the organizations to whom it is
devoted will advance and continue to meet the developing needs
future and about

our age."
After Mr. Carnegie took his seat, Chairman Hunt introduced
President Arthur T. Hadley, of Yale University, who had
•chosen for the topic of his address the subject, "The Professional Ideals of the Twentieth Century."
PRESIDENT HADLEY's ADDRESS.
President Hadley stated that it is not the census figures
which decide whether a nation is great or small. It is the
•of

industrial

methods and educational

He

figures indicate.

than any others to

said,

make

in

part

the

close

of

the

which these census

"The men who did mors

the Nineteenth Century different from

other centuries that went before
to

ideals
:

it

were

its

engineers.

Down

Eighteenth Century the thinking of the

country was dominated by its theologists, its jurists and its
physicians.
It was reserved for the Nineteenth Century to
recognize the dominance of abstract thought in a new field, the
field of constructive effort, and to revere the trained scientific
expert for what he had done in these lines. Engineering, which

neer
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the representative and the leader.

is

physical science in

He

it

that

is

makes

various lines applicable to the complex
problems of construction and development. Not the building
that you have built, gentlemen, nor the railroads that you have
planned, nor the machines that you have invented, represent
its

your greatest achievement. Yours is a proud boast of having
in one brief century established science as the arbiter of the
material force of mankind and of having enforced her worship
upon a world once reluctant but now gloriously admiring.
"There are two quite distinct qualities which must be combined in order to secure the best professional
quite distinct tests which

nounced

One

first class.

work must
of these

is

ser\'ices,

the technical standard, the

want of a better word, may be called the ethical
standard. We have in the Nineteenth Century made so much
progress in the technical training of doctors and lawyers and
engineers that we sometimes forget that there is need of anything more than technical training. We have let the old idea
of public leadership, which was prominent in the minds of the
other,

for

men

great professional

and narrower

ideal

made himself a

of past centuries, give place to another

which

is

fully

satisfied

when

A man who

technical expert.

a

man

engineering
believe

that

is

the hand-maiden

the

building- will be satisfied with

what

of commerce,

men who have planned and

their successors

but I

do not

dedicated

this

any hand-maidenly conceptions of

ought to

be.

For

their

own

sake,

and

sake of the enduring quality of their work, we can
appeal to the engineers and lawyers and physicists to see that
it is adapted to public ends.
If our engineers get their own
for the

minds

clear, and get the public mind clear, as to the political
economy of the properties entrusted to their charge and the
ethics of their management, they can forestall those conflicts
which now threaten to break out at any moment. If the engineer and the lawyer accept positions as servants, simply
putting their technical knowledge at the disposal of merchant,

who will pay the highest price for it, it is
not simply a confession of inferiority, it is a dereliction of pub-

journalist or politician

duty.

lic

man or group of men arise who had put their technical
knowledge and readiness to use that knowledge in the public
service, and people will be ready to put them in charge of affair^
and follow where they lead. We have outgrown the day when
a little common sense was suflicient for managing the affairs
of the nation.
They are become too complex, and this complexity gives the engineer, if he will add to his training in
mathematics a training in ethics and political economy and the
fundamental principles of the law, an opportunity such as never
before e.xisted to claim and receive the position which rightfully
"Let a

belongs to him."

During the exercises on Wednesday afternoon addresses
were delivered by the Presidents of the Founder Societies, Dr.

Samuel Sheldon, of the American

Institute of Electrical

dominant factor in the intelligent practice of every art where
power is to be applied with economy and intelligence. A building like this is therefore the symbol of all that is most distinctive in the thought of the century that has gone by.
"A hundred years ago there was a sharp separation between
scientific theory and commercial practice.
In those days when
a man said he was practical it meant that he was not theoretical
that he did not know science, and didn't want to know it
and didn't want to have any man around that did know it. The
men of that day trusted to two guides, inherited prejudice and

American

experience.
The great clement of progress in the
Nineteenth Century has been the recognition on the part of
mankind in general of the value of scientific Rencralizations in
every department of human conduct. Of this change the engi-

he

hired to carry out another man's ideas can never claim a
position of actual leadership.
He remains a paid servant
highly paid doubtless because he is possessed of a kind of skill
which is very unusual, but nevertheless a servant bound to
carry out the wishes of his master.
It has been said that
is

gineers; Dr. F. R. Hutton, of the American Society of
chanical Engineers, and Dr. John Hays Hammond, of

individual

has

believes that

a hundred years ago was but a subordinate branch of the military art, has become in the years which have since elapsed a

;

two

meet, in order to be pro-

EnMethe

Mining Engineers, and by Mr. T. C.
Martin, president of the Engineers' Club. An address was also
delivered by Dr. James Douglas, pa.^;t-president of the .\meric3n
Institute of Mining Engineers.
Mr. Charles F. Scott, Chairman of the John Fritz Medal
Board of Award, presented to Profes.^or Alexander Graham Bell
the John Fritz gold medal.
Commemorative medals for distinguished services were then presented by Dr: A. R. Ledoux,
Past-president of the American Institute of Mining Engineers,
representing the three Societies, to Ralph W. Pope, secretary
of the American Institute of Electrical Engineers; F. R. Hutton,

Past-secretary

Engiiiccrs,
c.iii

Institute of

of the .-Vmcrican Society of Mechanical
and Rossitcr W. Raymond. Secretary of the .Vnicri-

In^i'.ituto nt

Milling Engineers.

:

::
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resistance falls to a

the Jamestown Exposition.

Electricitrv" at

XLIX, No.

Vol.

most extraordinary

e.xtent

i6.

on the other

;

hand, the effect of heating on tungsten produces no alteration

power for the approaching exposition at Jamestown,
like that at the Buffalo Pan-American Fair, will come from a
distance.
Having no Niagara to rely upon, however, power
for the Jamestown Exposition will be furnished by steam turbines located in the po^ver house of the Norfolk Railway &
Light Company, about seven miles from the Exposition grounds.
This fair will be the first at which the electrical energy will

whatever

in its physical properties.

Electric

be generated by steam turbines.

The machines

be of the

will

Curtis type, these as well as the complete electrical equipment

being supplied by the General Electric Company,
The exposition authorities have entered into a contract with

&

the Norfolk Railway
tricity

Light

Company

The

elec-

generated at the Jamestown power house will be transmitted on specially constructed lines to a model sub-station ^n
Machinery Hall. Here will be located the transforming and

tricity

This equipment consists of large aircooled transformers, many smaller transformers for general
illumination as well as constant current transformers for the
series-arc lighting system which will be used for police illumination.
.'Vt the sub-station also are motor-generator sets to provide direct-current for the operation of searchlights and small
motors where they may be installed by exhibitors.
The switchboard for controlling the various circuits throughout the exposition grounds is located in a gallery and is typical
of modern switchboard engineering. All the electrical machindistributing apparatus.

ery follows standard lines similar to' that installed at the St.
Louis, the Pan-American and other American expositions.
the plans of the

Jamestown Exposition

predict that the electrical features, particularly the illumination,

famous Pan-American
Thousands of Edison incandescent lamps will be

Motors.

Committee of the NaBoard of Fire Underwriters, the following rule and
explanatory notes on the subject of variable speed motors was
adopted for Laboratory use and not as an addition to the

At

the last meeting of the Electrical

tional

Code, although it will be printed in the "List of Electrical Fittings" for information.
The object is to get the two ratings
called for

to furnish all the elec-

required for illumination and power purposes.

Those who have seen

Variable Speed

and also suggestions as

to classification.

All variable or varying speed, alternating current motors

must

be marked with the maximum current which they can safely
carry for 5 minutes and 30 minutes respectively, starting cold.
Fine print notes

Varying-speed motors are motors

in

automatically with the load, decreasing

which the speed varies

when

mean motors

the load increases,

which the speed is
varied by the use of different windings or groupings of windings, or motors in which the speed is varied by external means,
and in which, after adjusting to a certain speed, the speed remains practically constant.
From these' two "time and current" ratings the safe allowable current for any other length of time between 5 and 30
minutes can be determined by interpolation. The amount of
current which a motor can safely carry for any given length of
time is limited by the maximum allowable heating of the motor.
This maximum temperature may be due to a certain current for

and

vice versa.

It

does not

in

may be reached as the reof different currents for various times, including periods of

a given continuous length of time, or
sult

will equal if not excel the display at the

shut-down, during which the motor has a chance to cool some-

Exposition.

what

supplemented by searchlights, both on land and on the fleet
anchored in Hampton Roads, combining to make the nightly
pageant magnificent and beautiful.

Lamp

Tungsten

Patent.

A

British patent has been issued to the Consortium fur
Elcktrochemische Industrie, of Nuremburg, Germany, on a proThe
cess for making tungsten incandescent lamp filaments.
claims of the patent arc on a process for producing incandescent
bodies of tungsten, which consists in heating the said body almost to its melting point previous to its being employed in the

Therefore, for any given set of conditions
ture

is

the

same as

Hence, for any particular service the
problem for purposes of rating the motor is to estimate the time
thus represented by the conditions, and from the 5-minute and
30-minute ratings of the motor in question to determine the curThis current is then to be
rent corresponding to this time.
considered as the rated current, and the leads or branch wires
selected as required under Rule 8, h.

The following
will serve as a

stated that the haating

is

a.

effected by

same manner as

b.

Rolls.

c.

Ore and

to be treated in the

electric arc

corresponding

l<»

at least

I

watt per candle-power.

I.J

which has been tmind lo follow the
intensive heating it .stated to Ijc probably due to the fact that the
filament gives off all of its impurhics in the high icinpcraturc
and becomes denser; for example, after being thus heated it is
noted that no '.lagging takes place, which have always been Ihe
case with tungsten filaments as hitherto made. It is stated that
if an osmium filament is heated considerably above the usual
tcmpcralure, it becomes so ductile that it can be easily rolled
effect

to a spiral without breaking, but at the

same time

its

cicclricil

h'reight elevators.

b.

Shop

cranes.
class:

Passenger elevators.

Thirty-minute class:

Ui

watts per candle-power.

The advantageous

etc.

ciial-handliiig machines.

<i.

(1.

This inten-

i

heads,

class:

Twenty-minute

sive heating will reri<lcr the filament in a short time sufficiently

constant for practical piirjioscs for a consuinplion of fr'.m

tool

JMftecn-minute class:

generated between tungsten electrodes. The
tungsten incandescent body to be employed subsequently in a
lamp should, in the preliminary process, be heated to a degree

an

in

rolls,

Hoists.

an ordinary incandescent lamp filament, cither in vacuo or in
an indifferent gas, and heating the same to a very high degree
by means of the electric current; or the filaineiil may be heated

onnecling up the filament

in

Five-minute class
a. Operating valves.
b. Raising or lowering

Ten-minute
is

of the more common services
determining the "time" represented by

classification

guide

any given condition

the lamp.
it

tempera-

given length of time.

lamp; and for producing incandescent filaments of tungsten,
which consists in heating the said filament almost to its melting
point by means of electricity before the filament is employed in
In the specifications

final

tlic

that due to a certain current carried for a

II.

Rolling tables,

b.

Pumps.

inntor
For examine, :iicording lo the .iliovc classification
operating a shoj) crane would be considered to come in the 15minute class, and if it had a S-minule and ,)o-minulc rating of
no amperes and 50 amperes, respectively, the rating for this
particular service would be BO amperes. Add to this the 25 per
cent required in Rule 8, b, giving 107 ainpcrcs. which according
.1

to

the table of safe carrying capacity. Rule

No,

I

lations.

wire

if

rubber covered, or No. 3 wire

lO,
if

wnuM

require

of other insu-

April

20.
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Sudden Death of Gen.
It

13

with deep regret that

Eugene

we note

Griffin.

the sad fact that Gen,

General Electric Company, died shortly after i o'clock a. m. on April 11 at his apartments in the Mohawk Club, Schenectady. Death resulted from
apoplexy.
Mrs. Griffin and daughter. Miss Priscilla Griffin,

Eugene

Griffin, first vice-president of the

had come up from New York April 10 to attend the sev,;nth
annual performance of the Jest and Song Club, a local amateur
minstrel organization of which Gen. Griffin's son, Hancock
Griffin, is a prominent member and who the previous evening
appeared as the floor walker in a local musical extravaganza presented by the club. After the theatre Gen. Griffin and a party of
friends had luncheon at the }iIohawk Club. It Vi'as while at the
table chatting with Mr. and Mrs. S. Haniill, Mr. Oudin and
members of his family that he was stricken with apoplexy. H"
died an hour and a half later, after having been carried to his
apartments

in the club.

Gen. Eugene Gnffin was born in Ellsworth, Me., on October
T3. 1855. and was graduated from West Point in the class of

immediately becoming a Second Lieutenant in the
Engineer Corps of the Regular a'"my. In the fourteen years
1875,

781

social organizations.
At the time of his death he was a member of the board of trustees of the Engineers' Club. He was

also

a

member

full

of the American

of

Institute

Electrical

member

of its Land and Building
Committee, in whose work he took a deep interest.

Engineers, and an active

Fund
The body was brought from Schenectady, and

the

funeral

services were held on Saturday, April 13, at the Little

Church

.Around the Corner. New York City. After the choral services
the church, the family and friends, numbering about sixty,
accompanied the casket to West Point on a special traui. A
at

detail of artillery

took charge of the casket, transporting

Academy,

a caisson to the chapel of the Military

the full corps of cadets

escort.

it on
which point

As

the party

for the cemetery a salute of eleven minute guns

started
fired.

formed as an

at

At

was

the cemetery the full military honors due a brigadier-

were observed; the customarj- three volleys of
musketry being fired over the grave followed by eleven guns,
after which taps completed the impressive ceremony.
Col. H. L. Scott, the superintendent of the Military Academy,
general

was a class-mate of General Griffin at West Point. The following were the pallbearers C. A. Coffin, president General
Electric Company; Col. H. L. Scott, superintendent West Point
Military Academy Hinsdill Patsons, fourth vice-president General Electric Company; Col. H. F. Hodges, Major of Engineers. Washington
B. E. Sunny, Western manager General
Electric Company; S. N. Hamill, Schenectady; H. R. Bishop
and Dr. Louis Seaman, New York. Dr. Goodwin, who officiated during the latter part of the services at the church in
New York, is the clerg\-man who married the General and Mrs.
:

;

;

Griffin twenty-eight years ago.

Improvement

in

Quadruplex Telegraphy.

Direct-current dynamos are usually employed for the generpower for the operation of telegraph circuits, including

ation of

duplexed and quadruple.xed lines. For many reasons it would
be advantageous to utilize alternating currents for quadruple.-c
work, but difficulties have been encountered in this direction

when using direct currents. In the endeavor to
adapt alternating currents to multiplex telegraphy, the problem
has been to avoid interference and mutilation of signals, when
that are absent

more than one
strument.^

Mr.

GrX. EUGENE GRIFFIN.

•

J.

C.

of

circuit

different

Barclay,

is

supplied by one machine and the incircuits

assistant

are

working

general manager

simultaneously.

and

electrical

engineer of the Western L'nion Telegraph Company, has been

which followed he rose to the rank of Captain of the corps.
While on Governors Island in April, 1879, he married Miss
Allie Hancock, a niece and adopted daughter of the late Gen.
Winfield Scott Hancock.
In the foUowmg October he resigned his post to engage in business.
The outbreak of the
Spanish-American war, however, called him again to service
in the army, ranking first as Colonel in the First Regiment,
United States \'olunteer Engineers, which he organized and
with' which he served in Porto Rico during 1898 and 1890.
On January 21, 1899, he was made a Brigadier-General of
volunteers.

Soon after writing the fir.^t American Governmental report
on electric railways and as the result of his observations while
a prominent member of the engineering staff of the District of
Columbia, Gen. Griffin became connected with the ThomsonHouston Electric Company, and later with the British Thomson-Houston Company. He became an expert electrical engineer, and may be said to have witnessed and directed the whole
electric railway development of the old Thomson-Houston Company and later of the General Electric Company.
He contributed sonic interesting reminiscences to these pages in 1901.
giving details of his experience back to 1887. His brother-inlaw, Mr. W, E, Baker, a well-known electrical engineer, wa;
actively

engaged with him

years,

General

in

the

same

field

through many

.

Griffin

was a member of the Union, University,

Army and Navy and

Engineers' clubs, as well as

many

other

granted a patent on a method of operating as many circuits as
may be convenient from one machine, without any interference
between them. He uses as many commutating rings on the

armature shaft as there are circuits to be operated. Each ring
is divided into conductive and non-conductive sections, two of
each. The two conductive arcs are connected electrically, while
the non-conductive arcs are dead.

The brushes

arc so disposed

and conductive sections of the
rings that one collects the positive currents and the other the
negative. The positive current is used in operating one side of
the quadruplex and the negative the other side, the corresponding receiving relays being so wound that one responds only to
When two or
positive currents and the other to negative.
more circuits are connected to one machine the commutating
rings are so arranged on the shaft that no two circuits receive
current pulsations at the same instant that is, the positive pulThe
sations, for instance, do not begin and end simultaneously.
lag is sufficient to allow a pulsation on one circuit to die out
before the pulsation of the same sign passes into another circuit
Thus the pulsations of each sign follow one another in sucn
rapid succession that even a dot of the Morse code will include
enough of the corresponding positive or negative pulsation to
cause the operation of the corresponding polarized relay at the
It is evident from this that
distant station without a break.
the pulsations go to the diflFcrent circuits at different instants,
and in consequence there can he no interference between the
in their relations to the insulated

—

circuits.

'
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New

Wind
The new Lindenwald power

were badly damaged, one being a complete wreck.
the latter was broken in two and the blades of the
runner so bent and broken as to be of no use. The spindles of
the other two turbines had much of the blading broken and
bent, and many of the stationary vanes in the cases were destroyed.
The Lafayette Engineering Company, of Lafayette,
Ind., was the building contractor and with the Westinghouse
Machine Company is a heavy loser. The loss to the building
and machinery is estimated at $40,000, and is not covered by insurance.
The general view of the station from the northwest
shows the coal handling crane and the lifting crane, both of
which were uninjured. It will also be noted that only the upper
story suffered, A view of this floor is also given. The turbines
that were left uninjured are shown and in the foreground may

The case of

Storm.
station of the Cincinnati North-

ern Traction Company, at Lindenwald, a suburb of Hamilton,
Ohio, was partially destroyed on Sunday afternoon, April 7, by
The station was rapidly nearing coma terrific wind storm.
pletion

^!o. i6.

exposed,

Station Destroyed by

Ohio Power

XLIX,

Vol.

and was designed for an ultimate capacity of five 1500turbo-alternators and one 750-kw turbo-

kw Westinghouse

damaged

be seen the

rotor of qiie of the other turbines.

position of the twisted roof trusses
is

very compact and in

its

is

also shown,

arrangement

is

,

The

The

station

a departure

from

general practice.

American Museum of
meeting

-A.

Museum

of

Committee of the American
11, at which time, in

Advisory

the

Security.

of Security was held on April

addition to the routine business of the

organization, several

announcements were made. A letter was read from
Mr. Francis H. Richards offering a gold medal to be awarded

interesting

at the ne.xt exhibition for the best invention

automobiles and motor-boats.

FIG.

I.

—GENER.\L

VIF.W

alternator of the same make.

OF

TME WRECKED ST.MION.

These were placed on the second

floor of the building, the first floor being occupied

by the boilers.

outer walls of the building are constructed of brick and
the floor of the turbine room is of reinforced concrete, resting
on 24-in. I-beams supported by iron columns. The concrete roof
'I"he

was
was

in

process of construction and a roof form of light pine
small portion of the roof

built over the entire station.

A

north end hsd already been completed at the time of the
accident, and, as will be noted in one of the engraving.';, withat the

stood the storm.

During the height of the storm, the wind

lifted

It

shown

was announced

relating to

that Dr. L. L.

Seaman had offered an annual prize of $100 for the best essay
on the subject of safeguarding life, the essay to be a study of
existing conditions and methods for their improvements.
The organization of the Advisory Committee, consisting of
numerous technical editors, was completed by the election of
Mr. Charles Kirchhoff as chairman, and Mr. T. C. Martin as
vice-chairman.
It was decided that a committee of three be
appointed to award the Richards gold medal; a committee of
three experts be appointed to pass on the merits of devices to be
displayed at the museum of safety, and that a third committee
It wa.s
of three be appointed to award the Seaman essay prize.
further decided that a conmiittec of nine be appointed to award
the gold medal, which was mentioned on page 622 of our issue
for

March

30.

Variable-Speed

Shunt-Wound Motor.

.\
patent issued March 12, to Mr. J. C. Lincoln, describes
means for controlling the magnetic field of a variable-speed
shunt-wound direct-current motor so as to prevent sparking at
high speeds, A screw mechanism is arranged for withdrawing

yUi. f.

— VIKW OP (iKNF.KATOK

the entire roof form from Ihc building and carried
coal storaKC bins, a distance nf about 100

fl.

and

it

across the

lo llic cast.

With

dropping to the
Kroiind, tlic former was reduced to kindling w(5od and the latSimidtancously with the carryter were (wilted out of shape,
ing away of llic roof, the cnst .iiid west walls of llir buildiuK
above the turbine tlmir. being led imbracrd, fell; and the five
turbines which were in process of erection as well as much rjf
the snnllrr machinery were buried brnealli a mast of brick.
Two of the turbines had their cases in place and were practhe roof form, went Ihc roof trusses

li.-ilU-

•tninjuretl; bni

ilir.

..iln-r

2.

— LINCOLN

the armature laterally

fn>m the

HCS.

KOOM, SHOWING WRECKACE.

ilirfi-

;

v^lii.-h

in

vwr*- Muir''

^tr

Ir .s

I

AND

V.Md Mil
field

K Sl'KI

|i

MOTOR,

stnicluro in order to de-

crease the value of the llux passing through the ariu.ilure.
yond the licld structure and adjacent to the armature

moved

to

its

field.

is an electromagnet whose coils
with the armature and afford a cominuAs shown in Fig. 2 the auxiliary magnet is pro-

IiiKh-speed position

are coiuicctcd
taliiig

Be-

when

in scries

with three poles; the inner pole carries the main exciting
coil, while two coils oppositely wdund are mounted on the exterior poles so that their maKiictomutivc force ni.iy decrease the
vidi'd

effective

iiiagnclisni

thri'.idiiig

the

armature and thereby pre-

vent the Usual clrop in speed under heavy loads.

:

April

20,

:
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Report on Municipal Ownership

Nebraska.

in

A very interesting report has been made by Profs. C. R.
Richards and G. H. Morse on Lincoln with its municipal lighting plant, as compared with Omaha under private supply conditions.
Qjnsidered from all directions, and including all
amounts which two trained disinterested statisticians say should

be charged, Lincoln street lighting costs $98.84 per lamp.
In Omaha, where a private lighting company has the contract,
a rate of $75 an arc light is made, and from this $75 rate there
are certain reductions because of taxes and royalty which
brings the cost of Omaha lights to only about half that of the

Lincoln municipal
Lincoln and

are only 50 miles apart.

They have

same freight rate on coal, wages are practically the
same and other business conditions are so similar as to be practicallj' the same.
The issue raised, therefore, can be compared
between Omaha and Lincoln probably better than between any
other two cities in the country.
The report made by Profs. Richards and Morse says, in part
"In order to obtain the annual cost to the city of owning and

own

its

electric

taking into account

plant,

light

financial features involved, the following estimate

is

all

made

"Interest on bonds (4;^ per cent on $65,000), $2,925; interest
on cash cost of plant ($87,302.97), less $65,000 at 5 per cent,

and repairs at 10 per cent, $8,730: coal,
and waste, $275; packing, $78; miscellaneous, $50;

$1,115.15; depreciation
$8,175.60; oil

carbons, $481.12; arc globes, $218.68; payroll, $7,511.46; taxes,
at 7H mills per $1, $654.77: fire insurance at 2 per cent on
$32,000, $040:

franchise tax, $100 per

insurance, $200:

boiler

annum, plus 2 per cent on estimated gross income of a private
plant, $700.

Total, $32,519.08.

"The taxes which figure in the above are those which the city
would receive from a private company doing the lighting, and
which

are, therefore, lost

"The

New York Section of the
Illuminating Engineering Society.

The meeting of the New York Section of the Illuminating
Engineering Societj', held on April 12, was devoted to the discussion of numerous subjects relating to illumination, although
no signed papers were read. A most instructive talk concerning the extent to which the distribution of light above the
lamp can be modified by reflectors or globes was given by Mr.
V. R. Lansingh. By means of lantern slides showing about 30
different photometric curves and giving photographs of the
combination of lamps and shades to which the distribution of

figures just

night, every night,

through the

city's operation.

found are for 329 arc lamps operating
and also include the small quantity of

The

candescent lighting.

It

evident, therefore,

is

A.

O.

Benecke gave

ratus, but resort

A

is

all

was received from Major E. L. Zalinski, dealing specifically
with the effect of diffusing reflecting coatings on glass prismatic
It was shown that although clear prism glass reflectreflectors.
ors give the highest illumination at the vertical and adjacent

angles, the diffusing or coated reflectors give the highest values
at 45

degrees from the vertical.

Dr. Louis Bell gave an instructive discussion of reflection and
When light passing
diffusion as found in electric lighting.
directly

from the lamp

One

the magnet.

as a support for the wire but also renders the indications of the

instrument dead beat.
The proper winding of the moving coil depends necessarily
upon the controlling force which, in turn, depends upon the

momentum

moving

of the

.system;

the

best relation of the three factors can best be found by experi

ment.

The

magnetic

method of supporting

best

field consists in

the movable coil in the

using cylindrical steel pivots journaled

A

usually

em-

ployed for supplying the controlling force of the moving

coil.

in

It

regular watch jewels.

seems

flat

spring

spiral

is

to be desirable, at least for milli-voltmeters

and am-

meters, to separate the Icading-in and leading-out conductors

Such

from the controlling spring.
material

for

the

springs

supporting jiower,

The wonderful
will

ciuite

sensibility

be appreciated

when

milligramme acting on
instrument scale.

a

to

he

a construction

indeix'ndont

is

radius of
is

I

its

its ohmic resistance.
measuring instruments

learned that a force of

This sensibility

most delicate chemical balance.

allows the

reference to

of

of electrical
it

with

selected

cm

is

at least

.25

strikes a surface,

it

may

be totally re-

flected or partly diffused, or a portion of the light

may

pass

completely through the reflector and be diffused from the op-

The portion of the light which is reflected depends
upon the character of the surface upon which it falls and
For the purpo.;e of
the angle at which it strikes the surface.

posite side.

Mr.
Mr.

permanent and uniform magnetic field. By the use of curved
pole pieces and a concentric core of soft iron the problem has
been successfully solved.
The second vital element is the
moving coil which rotates within the annular space left between
the pole pieces and the core.
The convolutions of the coil are
usually wound on a light metal frame which not only serves

weight and the

to the photometric curves.

ject

obtaining concentrated

the construction of which involves the problem of obtaining a

total

must be had

written contribution to the discussion of the above sub-

made

be
In

of

practical

illumination,

substances
illuminating

it

is

which

desirable

do

not

installations

that

the

permit

the

light

of
is

both diffused and reflected, the two effects being superposed.

Electrical Society,

of the most vital parts of such an instrument

selection of reflectors or

liance cannot be placed on the external appearance of the appa-

in-

description of the constructive details

a

the

largely

Measuring Instruments.

of permanent-magnet moving-coil measuring instruments.

that in

globes for obtaining a desired distribution of illumination, re-

diffusion.

New York

of

glasswares apparently similar in everj' respect differ enormously.

effect of the latter is negligible."

In a paper read before the

of the different designs

ability

glassware to place the light where desired was strikingly illustrated.
One of the most valuable features of the demonstration
related to the fact that the photometric curves from lamps and

reflectors

Electrical

was due, the

illumination
prac-
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Meeting of the

lights.

Omaha

tically the

operating

.

of a

noticeable on the

equal to that of the

J.

E.

Woodwell

called attention

to the

work which

is

being done at the L'nited States Bureau of Standards with
reference to the selection of primary and secondary standards

now

of illumination.

The standards

in

use both

in

this

country

and abroad are being carefully studied and checked and it
hoped that excellent results will be obtained in this work.
report of this

work

is

A

will be published later in the Bulletin of

the Bureau.

Mr. Preston S. Millar showed by means of photometric curves
and Rosseau diagrams that considerable confusion exists concerning the proper ratings of inverted and upright gas lamps.^
Thus the photometric curve from an inverted gas lamp may
show a very large area, and the area of the photometric curve
from an upright gas lamp may be very much less, yet the latter
give off a larger spherical candle power. The reason for
found in the fact that the light from the upright lamp passes out over a considerable area, while that from
This fact was
tlie inverted lamp is considerably concentrated.
strikingly shown on the Rosseau diagrams, but could be only

may

this condition is

from the ordinary photometric curves. Mr.
showed by means of photometric curves that the apparent illumination from a certain lamp and reflector is very
different according to whether the measurements are made with
the photometer close to the lamp or more distant from it. The
indirectly inverted
!\Iillar

disagreements in the results are to be attributed to the lack of
application of the law of inverse squares to the photometry of

lamps equipped with reflectors.
Y. Porter spoke of the numerous methods now in use
Mr.
for expressing the amount of illumination in any certain liuildThus the terms "watts per square foot." "candle power per
ing.
square foot," etc., arc in common use. He expressed the opinion
that a more logical method of rating the illumination would be
!•".
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represented by the

mean

foot candles multiplied by

the area

and divided by the watts consumed.
Mr. E. L. Elliott stated that the makers of lamps seem to
have invented the numerous methods of rating more for the
lighted

purpose of rendering the expressions unintelligible to the layman than of using such ratings as would allow different
illuminants to be directly compared.
The proper and logicil
method of rating the illumination should be based on the mean
spherical candle power.
Mr. C. A. Barton said that, quite independent of the fact

from an inverted gas lamp may be less than
from an upright lamp, the effect of the former is very much
more pleasing than that of the latter. In determining the
relative merits of the two types of lamp it is necessary to take
these conditions into account.

Rowland Telegraphic System.

operators from the receiving end.

all

meeting of the American Institute of Electrical
Engineers was held on April 15. Independent of the fact that
the paper presented furnishes a valuable addition to the Trans
actions of the Institute, the meeting was rendered especially
interesting on account of the presence of one of the Institute's
two honorary members, Sir William Henry Preece, K.C.B.,
past-president of the Institution of Electrical Engineers of
Great Britain, who presided. The paper of the evening, bv
Dr. Louis M. Potts, described the Rowland telegraphic system
and its apparatus. This system, which has been described in
these columns, is one in which the two features of multiplexing
and printing are combined. The multiplex feature
accomplished by the synchronous operation of the instruments at the
terminal stations. The printing is accomplished by a perfectl)
direct method
that is, no punched or otherwise prepared tape
is used at either the sending or receiving station, but the printing is controlled directly from a keyboard practically identical
with that of a typewriter. At the receiving station all operations
special

i.^

;

are controlled from the keyboard at the sending station. The
messages received are automatically printed in page form on
a long band about 8 inches wide.
In comparing the Rowland
and Morse systems, it was stated that in the former the human
element is reduced to a minimum by keyboard transmission and

automatic reception, while in the latter the presence of the human clement in every operation necessarily introduces corresponding inaccuracies.
The output of a Rowland operator
practically double that of a Morse operator.
To transmit a
Morse message two skilled operators are necessary, while to
transmit a Rowland message one typist is required.
The discussion was opened by Mr. Ralph VV. Pope, who

the

most excellent results are

Morse system, and

arc almost negligible.
'telegraphic business

hold

is

at present obtained

with

that the difficulties in learning the code

For way-stations and places where the
not large the Morse system will doubt-

own, but for communication between large cities
is desirable, and the Rowland system
seems to be excellent. He had witnessed a most satisfactory
test of this system recently when a message, sent from New
York to Bofton and returned during the ordinary course of
less

its

Wjmc machine method

He called
attention to the fact that electric lighting has a serious rival in
gas lighting electric transportation has a competitor in steatn
business, entailed a total time of only five nnnutes.

;

but the electric tcliigraph occupies

trrinsiiortatioii,

own

in

which

it

is

a

field

of

itt;

in the printing

operator to errors which are corrected before the telegram

is

delivered.

Mr. H. G. Stott said that his attention had recently been

di-

rected to the fact that almost no papers on telegraphic subjects

had been presented before the A.

I. E. E. within the last ten
expressed the opinion that the seeming lack of
progress along engineering lines by the telegraphic men might
indicate the reason for the recent increase in telegraphic rates.
Dr. E. F. Northrup remarked that Dr. Potts' paper is one of

He

years.

in
is

most important that has been presented before the Institute
years. The dominating feature of the Rowland system
that electricity is sent continuously along the line and the

many

signals are

made by

essentially different

in

which no

passes along the circuit except at the instant
is

Thus

reversal of certain impulses.

from those systems

when

it

is

electricity

the

message

to be transmitted.

Mr. Gano S. Dunn remarked that the Morse system is paradvantageous on account of its e.xtreme simplicity.
The Rowland system, however, is very complicated and its use
will probably be limited to congested districts.
The discussion was closed by Sir William Henry Preece, who
said that he had been interested in telegraphy since the year
He stated that the principal reason why machine tele1852.
graph systems have not been more generally adopted resides in
the fact that there is no direct demand for telegraphic speed of
(<X) words per minute.
In many cases the Morse system is
In England excellent results have been obsufficiently rapid.
tained from the Wheatstone system, which is abundantly able
to take care of enormous peak loads.
In America the peaks do
not occur simultaneously over the whole country on account
Thus the peak at San Francisco
of the differences in time.
would not interfere with tlie peak at New York, and the Morse
system is much better able to handle the telegraphic communication in this country than would be the case in England.
ticularly

Road from Milan

Electric
U. S. Consul

J.

E.

Dunning

to

Genoa.

reports that an electric railroad

miles in length and to cost $47,000,000

is

to be built

8.;

between

Genoa and Milan, the following being the particular.-i.
electrical power will be generated by water power by

The
three

To complete the line 19 tunnels
have to be built, the most important being 12 miles long,
which will require six years in its construction. The cost of
the road will be about $500,000 per mile. The line will have a
double track, the trains being hauled by electric locomotives.
The latter will be combined with baggage cars, with two seta
of trucks, having four motor axles, each axle of 300 hp. and will
weigh 45 tons. With tliis they will be able to operate at the
speed of about 54 miles an hoin- over the ])arls h.iviug a grade
of 8 ft. per thousand and at the speed uf 80 miles an hour on
the level.
The trains will be run in three cars, each car carrying so persons the whole train weighing 150 tons. These figures are for the express and local trains. The plan is to have
them running from 4 o'clock in the morning till midnight. The
engines of 24.000 horse-power,
will

—

supreme.

Dr. A. E. Kcnticlly called attention to the fact that telegraphy

has remained stationary for many years in fact, it may even
be said to have receded. Several years ago a few printing cfiiiip
ments were in use, but i( scrms as though even they have liciii
abandoned. While all other systems, such as the lcl.'phf>nc and
;

the electric railway, have discarded the ground returti, the telegraph system has remained on the jirgund. Probably the lack
of progress along technical lines accounts for the fact (hat
rhijc on the average each person sends one-third of a telcphonir
mctsagi: per day, he sends not over one telegraph message per
rear.

Although

receiving operator frequently calls the attention of the sending

is

stated that

i6

system the message received is an exact duplicate of that transmitted, and hence certain elements of error are eliminated, it
is not proper to ignore the fact that in the Morse system the

the

A
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Mr. William Maver, Jr.. remarked that the printing telegraph
system is not applicable in all cases. Some of its advantages
are more apparent than real; thus it is not possible to eliminate

that the illumination
that

Vol.

<

xprcss

much

train.)

will

run every two hours.

I

he locals will run

and will collect passengers from the sm;ill.T
towns and take ihcm to the express station further along the
line, where passengers can transfer.
All locals will, after leaving Milan, take all passengers collected from the sm.iller stations to the station of Tortona
the only express station -as
well as those locals starting from Genoa.
The express trains
will take passengers from Milan to Genoa, or vice versa, in one
.ind one-half hours, while the IncaN will reciuirc two niul oneoftcner,

—
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half hours.

In this

way

there will be 20 trains per day, carry-

ing an average of 6,000 persons.
The 70 to 100 freight trains to run each 24 hours will have
combination locomotive and baggage cars of the same size and

ORLD

W^

785

.

there will be no current flowing in the supplementary winding.
while when a difference of load occurs this winding will be

power

traversed by a current equal in value to the difference between
In other words, the
the currents in the two outside mains.
supplementary winding is traversed by current which is the

cars,

algebraic

as those of the passenger trains, and will pull 30 freight
each car weighing 22 tons, which includes 12 tons of goods
on each car. so that the train will pull in all 700 tons. These
trains will run at the speed of 20 miles an hour on the inclines,

and about 35 miles an hour on the

sum

of the currents in the outside mains.

Mercury-Vapor Apparatus.

level.

To

prevent accidents, there will be no grade crossings along
must be built. The principal tunnel
will be perforated from both ends at once, and at the same time
In
in eight places along the lines, boring holes from above.
all, this tunnel will be constructed from ten borings at the same
time.
By the time this tunnel is ready the whole line will be
the line, and 372 bridges

finished.

Independent Telephony

in

Two

patents issued February 15 to Mr. Peter Cooper Hewitt
methods and means for dispensing with leading-ic

relate

to

The mercury-vapor path is
wires for mercury-vapor lamps.
employed as a single-turn secondary circuit of a transformer
with a multiple-turn primary, as shown in the illustration.

The

primary turns are arranged for producing from three to fifty
volts per inch in the vapor secondary in a lamp having a diameter of, say, three inches. It is preferable to operate the lamps
with high-frequency current, such as that obtained from con-

Indiana.

denser discharges.

The

first

regular quarterly meeting of the Seventh District

Branch of the Indiana Independent Telephone Association was
held in Indianapolis, April 10. Delegates were elected to the
International Convention in Chicago on June 4, and to the
Annual State Convention to be held in Indianapolis, May 15-16.
In addition to the large amount of improvements already made
this

year the representatives named

many

On

two patents were issued to Mr. Percy H.
for producing vacuum in mercury-vapor
According to one patent, aluminum in the solid

February

26,

Thomas on means
apparatus.

others contemplated

which will call for a large expenditure for new material and
equipment during the year.
Following the reports and the discussions the question of the
advisability of accepting the proposition of the Central

Union

Telephone Company to close its local exchanges in many town:^
and cities in consideration of securing the toll-line business of
the independent companies was very warmly discussed.
A
diversity of opinion developed at once and the discussion was
closed by the adoption of a resolution declaring it to be the
sense of the Seventh District members that no such deal should
be entered into unless made to include the entire state, and
further, that

it

was a matter

for the State Association to dis-

pose of and not one for district or individual action.
vote for officers resulted in the election of
hall,

of Westfield, president, and A.

J.

The

W. W. Menden-

Newsom, West Newton,

secretary-treasurer.

Three-Wire Generator.

INDUCTION MERCURY-VAPOR LAMP.
State

is

When

inclosed w'ithin the container of a mercury-vapor lamp.
lamp is tilted so as to bring the mercury into contact

the

with the aluminum for producing an amalgam which possesses
the capacity for reacting upon such injurious gases as may be
present, the exhaustion of the apparatus is greatly improved.
patent relates more to the use of the vacuum obmeans of mercury than to the employment of mercury
The mercury is placed in a receptacle distinct
in a vacuum.
which is to be exhausted of air, the receptacle
vessel
the
from

The second
tained by

being connected to the vessel by a glass neck which can be
Both the mercury
sealed off when the operation is complete.
and the vessel to be exhausted are first heated so that the

An objection which has been urged against the usual threewire generator relates to the fact that, since the series field

mercury vapor completely drives out

winding

tube

arranged in two parts, it is necessary to duplicate the
equalizer conductors when several compound-wound machines
are to be connected in parallel.
In a patent issued April 2.
Emanuel Rosenberg proposes to connect the main series winding in only one of the outside leads and to provide a suppleis

sealed

is

oft'.

The

all

air,

and the

exit

vessels are then subjected to the influence

of cooling mediums, so that the mercury vapor is condensed
and returns to the receptacle. The interconnecting neck is then
sealed

off,

and the operation

is

complete.

Pensions to Professors.
Dr. H. S. Prichett, president of the Carnegie Foundation for
the .\dvancenient of Teaching, in an official paper, gives reasons
why in his opinion the pensions for professors, provided by the
Foundation, should not be made available for the faculties of

State-supported universities. He admits that their work is of
the same order and of the same devotion as that done in private
universities, but he points out that the State institution has a
mission apart from its mere teaching function. It stands for
the

KOSENUERG THREE-WIRE DYNAMO.

winding in series with the neutral conductor of the
system as indicated herewith. The supplementary winding is
provided with half the number of turns of the main winding
nnd is electrically so connected in circuit that its magnetism
adds to that of the main winding when the two arc traversed
by currents flowing in llu- same direction.
It is evident th.-.t
when the two sides of llic three-wire system are equally loaded

nientary

vital

cratic

connection

government

offered

to

the

between education and practical demoif pensions were

Dr. Prichett thought that

professors employed

in

State

universities

the

sense of responsibility for education would be materially weakened among the Legishitures. Finally, he stated that if the State
universities were admitted to the benefits of the foundation at

once they would immediately absorb all the available funds, and
the foundation would no longer be able to exercise a healthful
influence \i|)on the development of education in .A,moricn
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municipal plants, and

tlie

indications are

Vol.
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that

several

i6.

others

do likewise soon. He claims that poor service due to deterioration of municipal plants, high cost to taxpayers, and
political mismanagement has naturally resulted to bring them
into disfavor.
He also states that the towns and cities which
will

UXIOX TELEGRAPHERS—According

president

the

to

more than 700 operators

of the Commercial Telegraphers' Union,

of the Western Union Telegraph system have joined the union
and it is expected that a large proportion of the remainder will
join within a short time.

The "remainder"

is

a good

many

have given up their plants and now obtain private lighting service are highly gratified over the change, while other towns

which

thousand strong.

operate their

still

own works

find the tax rates steadily

According to
Cherubusco spent $25,000 for a lighting plant,
was unable to make the first payment on its bonds and sold the
Dunkirk, Madison, Malone, Michigan City, ]Martinsplant.
ville, Mishawaka, Wabash. Montpelier and Linton have sold
increasing, the discontent of the citizens growing.

NATIONAL ELECTRIC LIGHT CONVENTION.—Ahom
two-thirds of the exhibition sections in the large ball

room of

New

Willard Hotel. Washington, have already been taken
by the associate members. The committee is considering nn
the

unusually interesting display of electrical decorations which will
greatly add to the attractiveness of the exhibition as a whole.

LIGHTING

to

the

plant brought only $2,800; the

to

a dispatch from Cleveland, the three-cent fare test in that city

In

a failure.

report to the City Council the Cleveland

its

Railway Company says that the operation of cars

three-cent fare, in accordance with the
city administration, is a losing venture.

the cost of carrying passengers

was

at a

avowed policy of the
The report says that

in excess

of three cents.

NEW INDIANA CORPORATIONS LAW.—Under
new law

all

Wabash

Montpelier

tlie

$18,000 investment was

outfit cost $38,000 in loss.

WESTERN SOCIETY OF ENGINEERS.— Mr. Thomas B.
Lambert, of the Chicago Telephone Company, addressed the
electrical section of the Western Society of Engineers of Chicago, April 12 on "Power Work as Related to Telephone Communication."
He described particularly the power equipment
employed

THREE-CENT FARES IN CLEVELAND.— According
Electric

states that the

sold at a loss of $7,000; the Michigan City

Malone plant was

Leran:

Herald, the Turkish Ministry of Public Works has approved
the plans for the establishment of an electric power station at
Saloniki for electric lighting and traction in the town.
The
works will be carried out under the supervision of Hamdi Bey.
inspector of telegraphs (Constantinople), and Menekche Effendi, municipal engineer (Saloniki, Turkey).

is

He

their plants after various periods of failure.

sold for iunk, and

TURKEY.— According

IN

his compilation,

the

foreign corporations wishing to conduct or operate

power, water or other public utility plants in Indiana, must file an application for admission to do business in
the state, setting forth the character of the business proposed
light, heat,

by

Bell

the

with

companies

special

reference

to

Chicago, their standard practice being to use 24-volt, ll-cell
storage battery for talking and lamp signal purposes with
pulsating current motor-dynamos

alternating and

for

ringing

In the main exchange of the Chicago Telephone Company at the peak load of the year, the day before Christmas,
for about two hours the energy required from this 24-volt
signals.

storage battery with its motor-dynamo-charging sets rose as
high as 20 kw, indicating that an average of 5000 pairs of subHe dwelt at length on the prescribers were talking at once.

necessary to insure freedom from interruption, and
paid a higli compliment to the continuity of the central station
cautions

service in Chicago

pany gets

its

from which the Chicago

Telephone

Com-

supply of energy.

and where the plant or plants are to be

located. Also, all foreign
corporations heretofore or hereafter admitted to the state to

conduct a public

business must

an annual report of
the condition of the plant and business, showing assets and
jiabililies
and notice of all increases in the capital stock.
utility

file

:

NEIV YORK
the Central

&

& PANAMA CABLE.— The

shareholders of

South American Telegraph Company have unan-

imously approv'-'d the project of the directorate to lay a direct
New York and Panama. The cable is to have
length of 2200 miles, and there will be only one intermediate
station, namely, at Haracoa, Cuba.
The same company i)rn-

cable between

to

postf

routes

;.

introduce into the service a telegraph line along the
of the railway companies of Oran, Argentina, and

Bucno.5 Aires, on the Pacific, and the establishment of a

land telegraph between Buenos Aires and Valparaiso.

improvements arc to be put

in operation in

CHICAGO TROLLEY PLA.\S.— \Uc

nov.-

All these

1907.

forni.il

acceptance

'.y

the Chicago City Railway directors of the street car ordinance,

approved by the voters at the recent city election which took
place on April 12, marked the first step toward ll»
habilitation
of Chicago's traction systems at a stipulated coSi
"0,000.000.
the

It is

first

fruits

of victory by the new Rcpiihlic'A'^

tralion in defeating plans for municipal ownership.
J.

dmiiii'i-

^Tf.

Hion

Arnold, Chairman of the Hoard of .Supervising luigincers,

stated

th.it

the

first

steps

toward

reconstruction

would

The action taken by the City Railway Company
expected to lie followed by the Union Traction Company.
retrackage.

b.is

ANOTHER McGILL
destruction by

OWNERSIIir IN INDIANA.— m.

M. J. l-rancisco has
Indiana and has compiled a report upon the operation of
municipal lighting plants in that State. According to his showing,

in

municipal owncr^hip has licrn such a general failure thai

many

cities

and towns have already abandoned and sold their

of the

FIRE.—Uist week we recorded the
MacDonald Engineering Building at

McGill University, Montreal. Early in the morning of Tuesday
week another disastrous fire occurred at the university.
This time the medical building, one of the oldest and most
The
valuable of the group, was almost entirely destroyed.
The magnificent medical library
damage is placed at $500,000.

of this

was saved, although in a damaged condition. The museum,
which contained many valuable specimens, the collecting of
which covered 70 years, was completely destroyed, the loss
being

irreparable.

Sciences,

McGill

Dean Bovey,
University,

in

of
a

the

Faculty

of

Applied

comnnmication says with
destroyed the M.acDonald

to the recent fire which
Engineering Building: "We are, indeed, in very great strait;
at present and the disaster is one which we feel it difficult to
The whole of our Engineering Building with its equiprealize.
ment has been ))r,nctically destroyed and the loss will amount to

regard

In .iddiliou
not less than three-ciuarters of a million dollars.
to this, some of our professors, inchiding myself, have lost all

our notes of experimental work, apparatus, etc.. and books
which we have been getting together for the last 10 to 20 years,
and nnich of this work can now never be replaced. We arc imnu-diately proceeding witli the reconstruction, and as we can
rover in the whole of the ground lloor and have the whole
summer before us. we shall be ;ililc In ulili/r Ibe whole of our
laboratories in September, so that tlure will be no break in the
work and no diiuinulion in the efficiency of

ronlinuity of the
the instruction.
is

been

fire

One

of the losses which

we

feel

that of our technical library of 6000 volumes.

most acutely
Excepting a

few volumes which hai)pened to be out of tlie buildiug at the
fire, the whole of these volumes have been utterly

time of the

Dean Bovey is
destroyed anri nothing is left but charcoal."
making an appeal to technical publishers and engineering in
^titulions for help in forming a nucleus for a new library.

:
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ITALO-S1VISS

TELEPHONY.— In

accordance with the ar-

rangement between the two Governments of Italj- and Switzerland, night telephone rates between points in those countries
have been established at three-fifths the regular tariff for
three-minute service between the hours of 9 in the evening and
7 in the morning in summer and 8 in the morning in winter.

A COXFEREXCE OX TRUSTS.—The

National Conference on Combinations and Trusts. Representamen throughout the countrj' have signed the invitations

tive

already sent out, asking the appointment of delegates bj' governors and presidents of the important commercial, manufacturagricultural,

tions.

"

labor,

The purpose of

economic, financial and law associais to consider the trust

the conference

problem, especially from the standpoint of State and Federal
regulation.

HIGH RAILIVAY SPEED.— In
«ay High-Speed Mania"

in the

May

changes darkness to daylight in homes all over the world, has
been the greatest civilizer outside of the Christian religion that
humanity has known, and its discovery and development \a
Pennsylvania and West Virginia, in Texas, in California, in
Russia, and everywhere it has been found, seem to have been
made at just the time when needed and when the people were
prepared for its use."

Executive Council

of the National Civic Federation has decided on Chicago as the
place and May 28, 29, 30 and 31 as the time for holding the

ing,

787

a discussion of

'The RailAdams,

Scribner, Mr. B. B.

WIRELESS IX EXGLAXD.-The

Committee of the

Select

House of Commons appointed to consider
Convention, signed at Berhn last year, met

the Radiotelegraphic

more

recently to take

John Dickson-Poynter presiding. Colonel Daniell,
.Assistant Director of Naval Intelligence, gave evidence on belialf of the Admiralty, which, he said, had acquired the right
to use the Marconi patents for eleven years from 1903, and the
Marconi Company were bound under the agreement to communicate to the Admiralty immediately on their discovery any
improvements in apparatus. The Admiralty paid the Marconi
Company £20.000 down, and £1,600 royalty on each of 32 existing installations, and were to pay £5,000 annually during the
The Admiralty bound themcontinuation of the agreement.

evidence. Sir

of the Railroad Gaccttc editorial staff, says that the most diffithe securing .li
cult problem in safety is the personal equation
Owing to the great
clear heads and efficiency in emergencies.

selves not to interchange messages with other systems except in

growth of railroad traffic in the past few years good men
are scarce, and no amount of automatic apparatus can entirely
Mr. Adams discusses many
eliminate the inefficient engineer.
other phases of the question which has recently agitated the
public press, and has been prominent in the public mind on

ject to certain desiderata w^hich

—

account of the frequency of distressing accidents.

COST OF CITY GOVERXM EXT.— In New
Bureau of City Betterment
pared a statement showing
and what each department
doing.
There is at present

York,

the

of the Citizens' -Union has prewhat the City Government cost^
and officer of the departments is

no means whereby

public can learn in detail

how

The bureau now proposes

to collect, analyze

the city

is

officials

funds will permit

;

TROLLEYS IX L\DIA.—V. S .Consul-General W. H.
Michael reports as follows from Calcutta: "The progress of
the mining indi'^try of Mysore State is shown by the fact that
the government has issued an order under the Mysore Tramways Regulation Act of igo6 authorizing the construction by
ihe Mysore Manganese Company (Limited) of a tramway
from the Shimoga railway station to
I do
the manganese mines near Kumsi in the Shimoga district.
not know whether .\merican engineers and .-Xmcrican manufacturers of electrical materials for tramways have a hand in all
the work going on in Mysore or not; but if they have not it is
their own fault, for I have been assured by an American at the
head of an important tramway that American engineers and
American-made materials used in the construction of electric
plants of this kind are popular and in demand."
(electric line of railway)

JV£A'r
jirevcnt

TO CHRISTIANITY.— On\y

the

appears to

Mr. H. H. Rogers from placing petroleum ahead of

Christianity as a factor in civilization.
that

reverence

country

is

and

will

In expressing the opinion

continue prosperous, he points

to all the evidences of material

wealth and growth and saVs

"Take, for instance, the history of the petmleuni development
It is full of providential happenings.
New fields
have been discovered as fast as needed, and from 2000 barrels
in 1850, the production has become so great I can't carry the
Petroleum, providing illumination that now
figures in my head.

of the world.

to the Berlin

conference

were laid down the delegates
an unbiased conclusion. The British
delegates were always unanimous. The conference was practically unanimous in favor of the principle of the interchange of
communication between different systems. Naval stations, however, were free from that except that they were bound to take
The Government had unfettered discretion
signals of distress.
The
to make what arrangements it pleased in time of war.
Marconi system was not in general use in the Colonies, and it
was clear that neither the Marconi system nor any other could
had

come

full liberty to

to

be forced on the Colonies against their

will.

SHORT FRANCHISES OB/ECTIONABLE.—Augnit

being administered.

government of the city in
it to do so. as the Carnegie Institute
Those in charge of the work will be Dr.
is doing for science.
William R. Patterson, ex-Register of the Tenement House
Commission, and State Statistician for Iowa George C. Sykes,
ex-Secretary of the Committee on Local Transportation of the
Chicago Council, and Henry Bruere, who has been in charge of
the work from the beginning.
its

went

or the

and publish facts
the same way, as far

relating to the

as

Before the delegates from Great Britain
many meetings were held. Sub-

case of emergency.

Bel-

mont. Controller Metz. ex-Lieut. Gov. Woodruff and .everal
other men interested in traffic and the development of Long
Island, delivered addresses last week at the first dinner of tnc

Queens Borough Real Estate Exchange, when Controller Metz
repeated his assertion that Mr. Belmont should have a monument built for him, and added: "The time is coming when we
Instead we are going to
will cease to hound the corporations.
knock at their gates and beg them for God's sake to lay som.e
tracks for us. While we are talking about how much the railroads are getting we are unable to get to our homes. While we
are discussing the need of fresh air and parks for the masses
we cannot get across the bridges to Brooklyn and the rest of
Long Island." Mr. Metz said that Mr. Belmont deserved the

monument "for taking a chance and building
when no one else could see anything in the
Belmont,

in his speech, said in part:

the

Subway

for us

Mr.

proposition."

"Unfortunately there

is

a

It would
of criticism against corporations prevalent.
not be proper or becoming for me to criticize this spirit, but I
know that this hostile spirit frightens the investor, and the mo-

spirit

ment

hostility

is

started the corporations find

it

difficult

to get

which to make improvements or additions. Conditions confronting us are not now what they used to be. and corporations find it difficult to get along in any community. They

capital with

are threatened

with

regulation

of

all

sort.-.

The

regulation

be improper, but the threat militates
If this condition prevailed when the Subagainst enterprise.
way was first contemplated, I very much doubt if any corporaI retion would h.ave undertaken the great task of building it.
Short franpeat that condition.; are not attr.activc to capital.

may be proper

or

it

may

chises arc very well in theory, but when a man is going into
business he wants something with safety or stability and dcfinite-

does not want either to build up a business or buy it.
end of 25 years or less he finds that it has no value. I
do not believe that the city is any better off for giving shortterm franchises that it was when long-term franchises were
ness.
if

Ho

at the

given."
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ELECTRICAL
for the eight months including
Februar>' and of electrical machinery alone, not including appa-

EXPORTS

and

ratus

instruments, were $5,455,797 as compared
1905-6 and $2,290,767 in 1904-5.

scientific

with $5,031,898 in

locomotive and

train,

THE LINCOLN ELECTRICAL SHOIV.—Uv.

T. B. Mit-

manager of the commerical department of the Lincoln
Gas & Electric Light Company, who is at the head of the
gas and electric exposition to be held at Lincoln, Neb., has been
advertising

with a half-page space recently in the Lincoln

it

This

daily papers.

is

claimed to be the only combined gas and

electric exposition ever attempted.

to be held at the city

It is

auditorium, April 22 to 27.

ELECTRICAL SMELTING.—Advices

from Montreal stat.Canadian Government has granted a bonus on all ore
smelted by electricity. The decision is the outcome of what are
said to have been successful experiments made at Sault Ste.
Marie, Ont., under the supervision of Government experts.
The bounties are as follows On pig iron manufactured from
Canadian ore by the process of electric smelting, during the
that the

all,

will be

XLIX,

No.

16.

pushed through the tunnel by

large electric motors.

A LIGHTING COMPANY PROTECTED.—lht

MassaCommissioners, at the
appeal of the Haverhill Electric Company, from the action
of the Haverhill Board of Aldermen, has refused to approve the
locations granted to Charles H. Hayes, or to allow him to
compete in furnishing electrical energy. The Board reviews
the facts in the case and says "If the existing company is not
properly conserving the public interest and convenience, a
condition arises which may not only justify but require the
board to admit a competitor. In fact, the right of a gas or
electric light company to continue to exist depends upon the
performance of its public duties.
The main object of the
legislature in establishing such a corporation and granting to it
the privilege of using the public streets in a peculiar manner
is primarily the accommodation of the public and only incidentally the profit of the corporation itself.
At the hearing
little was said concerning the electric service furnished by the

Board of Gas and

chusetts

chell,

Voi-

Electric

:

:

calendar years: 1909, $2.10 per ton; 1910, $2.10 per ton; 191 1,
S1.70 per ton; 1912, 90 cents per ton. On steel ingots manufactured by electric process direct from Canadian ore and on steel
ingots manufactured by electric process from pig iron smelted

Canada by

in

electricity,

from Canadian

during the calendar

ore,

years: 1909. $1.65 per ton; 1910, $1.65 per ton; 191
ton
1912, 60 cents per ton.

1,

$1.05 per

;

—

AT

AID
SEA. ^At a convention of men interested in coastwise shipping along the Atlantic seaboard, to be held under the
auspices of the New York Board of Trade and Transportation
in New York City on April 17, plans will be formulated calcusteamer Larchmont

in

The conference

II

is

as

the

befell

Block Island Sound on the night of Feb.
the outcome of a recommendation of the

executive committee of the board, which

was adopted.

The

committee

urged that
small
vessels
equipped
apparatus should supplement the
life
saving
crews
along the
coast
and that all the
passenger vessels also be compelled to maintain wireless

executive

with

wireless

telegraph

apparatus.

generally

is

it

telegraph

The

understood,

plan
is

to

of

the

committee,

as

ask

the

government

to

provide at certain points along the coast vessels of small size,
yet large enough to put to sea in all kinds of weather, and
equipped with the wireless telegraph, so that if any vessel is in

any time the
on her errand of succor and mercy

distress in the vicinity at

life

start

at once.

savers' vessel

may

of the Great Northern Rail-

its

show

served, to

board

that the interests of the public fairly require

to exercise its discretion in favor of admitting him.

In this case this

burden has not been sustained."

CHICAGO TELEPHONES.— Proi.
Crumb and

G.

W,

They

that

toll

plant will be constructed in
r.l

two

sections, each

one indcpcndriil

the other, so that in case of a failure of a portion of the plant,

the rest can be used

The Great Northern

tunnel through the
through solid granite. 'From portal
to portal the tunnel is i4,4rio ft. long, or between 2'/i and .1 miles.
The grade is about t.7 per cent, one end bcitig 240 ft. hi«hrr than
the other. If IS possible for trains running down grade through
the tunnel to run through by gravity, without the use of steam.

Cascade Mountains

When

scrvirc

electric

through

it

as

i*

built

is

installed

locomotives

will

now, but not under their own steam.

still

run

The whole

Jackson,

also state that to require an operating

connections

is

W. H.

company

to

not desirable for several reasons and

"telephone free trade"

is

not desired by the companies
methods of charging and

first-class service lliroughout the city

the electric

C.

by the city of Chicago to investigate the plans and proposed
ordinance of the Manufacturers' Telephone Company have declared that "the project of the Manufacturers' Telephone Company is not feasible," and in a long report set forth their reasons
for arriving at this conclusion and the other results of their
work. One important conclusion which affects the telephone
world was reached by the commission in regard to measured
The members agree unanimously that measured service
service.
is the best service, as it makes each user pay in proportion to
what he uses and keeps telephone lines free of frivolous mes-

one of the longest railway tunnels in the country. It is proposed
to lio away entirely with the use of locomotives for hauling
trains through the tunnel, thus adding not only to the efficiency
and convenience but to the safety of the operation of this section of the Great Northern.
The energy for the electric plant
will be obtained about j.s miles from the tunnel, where large
water power can be developed. By construction of about two
and one-half miles of waterway it will be possible to obtain a
head of 140 ft., which will supply all the power that can possibly
llill

D.

Wilder, the three telephone experts engaged

Under

the direction of Prcsiilcnt

seri-

exercise the privilege of selling electricity in a territory already

plans for the substitution of electricity for
steam for the operation of trains through the Cascade tunnel,

Under

No

service

way have completed

he needed.

at its rates.

and without discrimination. Whatever the
may be, no complaint under the statute
has ever been made to the board as to the quality or price of
the electricity supplied, and in any event the appellant is conducting its business under the supervision of this board and
the public can invoke the exercise of its powers as to quality and
price.
The burden rests upon any party seeking the right to
facts about

make

THE CASCAVES.—OfficMs

was directed

at reasonable rates

sages.

IN

criticism

ous contention, however, was made that its service is inefficient
or that it is unable or has refused or neglected to do its full
duty of supplying the inhabitants of Haverhill with electricity

the

lated to prevent a repetition of such a disaster

Some

appellant.

the Manufacturers' project, the

rates proposed

were not adapted

company
and pay ordinary

to enable the

to give
interest

on the investment after setting aside reserves for contingencies
and depreciation. Tluy reported that the company's operations
if extended throughout the city would result in financial diffiThe
culties or an application to change their schedule of rates.
commission also said that a plant equal to that of the Chicago
Telephone Company could not be constructed in less than dotible
the time available and th;it the semi-automatic mode of opera
tion proposed

by the Manufacturers' lompany

is

ifinnncrcial nrranKcmeut for use on a large scale

untried as a

and

to intro-

might cause confusion. In regard to a flat rate they say.
however, that a partial use of the flat rate m.ay be applied in
connection with residence and neighborh(X)d exchange tele
phones. The commission recommended that if the franchise is
given to the Chicago Telephone Company the company be re
quired to start a separate set of records and books of .iccouni
relating to its business within the city and that the city employ
a consulting engineer to aflvise with the loniptroUrr and the
company on the best form of recorrls to be kept in order that
the costs of the different classes «( service may he known.
duce

it

—
Apsil

Electric
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Arc Lighting Plant

load OR the generators.

Lynch-

at

must be

burg, Va.

THE

city of

when

Lynchburg, Va., has recently had plans made

and specifications drawn
which presents several unique and unusual features,
among which are it is one of the few plants designed within
for an electric lighting plant

—

the past decade to supply arc lighting exclusively;

it is

a series

alternating current plant but laid out to avoid the use of transthe
formers between the generators and the series circuits
;

generators
both

if

may

desired,

be driven by either steam or water power or
and when driven by steam power they run as

direct connected units; the hydraulic turbines are doubled hori-

zontal units

despite

the

fact

that

the

operating head

and usual hydraulic practice favors
such low heads.
12 feet

is

only

vertical wheels for

The new gravity system of water supply

Fig.

I.

Lynchburg

Plan

.of

will

ingly Mr.

Lamar Lyndon,

sulting engineer to

of

New

York, was retained as conwith a view to

investigate the conditions

determining the advisability of making use of the building as
an electric power station. The preliminary report being favoriblc, Mr. Lyndon was engaged to prepare tlie plans and specifications, the designs here described being the result.
rhc flow of the James River is widely variable, and, during
certain

months

in

the ye;\r.

is

not suflncicnt to drive the

auxiliary steam plant, therefore,

and also

floods are so great that the backing up of the tail v^-ater

reduces the head to an inoperative value.

The

pumping

floor of the old

station

unusual floods, the water would

Therefore
above

its

was necessary

it

former

rise

was too low and during
up above the floor level.

to elevate the floor about five feet

level.

The room taken as the generator room is approximately
50x60 feet. Near one side were the two wheel pits in which
were placed the old horizontal turbines which served for driving
the pumps.
The present plans provide for removal of the existing masonry between the two wheel pits and extending the single pit
thus formed until a long open penstock 12 feet wide and 41
place

in

is

formed.

this

Two

horizontal turbines are to be put in

penstock, each carrying a 90-inch sheave wheel

Lynchburg Power Station.

soon be put into commission, will leave the city m
possession of a pumping station without any use therefor. This
station is a fine brick building located on the bank of the James
River, containing three pumps operated by vertical turbines. A
dam twelve feet in height, about 1000 feet above the pumping
station, provides for the water power used to drive the pumps.
About a year ago the municipal authorities decided to consider
the question of utilizing this building and the developed water
power, after it ceased to operate as a pumping station. Accord-

which

An

installed to help carry the load at such times

feet long

for

;8g

full

on the end of its shaft. A dry pit is formed for the sheaves
and drive ropes by means of two steel-plate bulkheads. The
turbine shafts pass through stuflSng boxes riveted to the bulkheads. Owing to the comparative shortness of the wheel bays,
every po.5siblc expedient for shortening the length of these units
was resorted to. The flange connection between each turbine

sheave wheel extension shaft was made by forgon each shaft end instead of the usual cast-iron
flange couplings which would require a foot or more of shaft
length to accommodate the hubs of the couplings.
Another saving of some three feet in length was accomplished

shaft

and

ing the

its

flange.-i

by using steel plate bulkheads instead of masonry or concrete
partitions.

This whole arrangement

i.-;

clearly

shown

in

I'ig.

i

which

is

a plan of the gener.Ttor room.

in

Horizontal turbines were adopted in spite of the difficulties
placing them in the limited space and the very low head, in

ELECTRICAL WORLD.
order

to

avoid

the

continual

expense

troubles,

and

energy

losses incident to the use of bevel gears to transform the verti-

and also to make use of double unito
which run at a higher speed than does a single wheel. Under
such a low head the speed of a single wheel would be so low
that the drive sheaves to give proper speed to a 120-kw standard alternating-current generator would fill nearly half the
cal to a horizontal drive,

The two units are to be 120 kw
current dynamo of this capacitj' that

and no alternatingis a commercial possibility
can be obtained which will run at a sufficiently low speed to
allow of direct connection with a turbine of any type working
each,

under a 12-foot head.
While it may appear curious to allow the low

efficiency of the

bevel gear drive to influence the design of the plant,

be borne

when

the

mind that
water power

in

there are
available

many days during
is

it

muft

the year

just sufficient to carry the

and if an excessive loss of energy takes place, the steam
plant would have to be started. The cost of operation of the
steam plant in cases like this depends more upon the frequency
with which the fires are kindled and steam raised, than it does
load,

F'iG. 2.

— Tkansvekse

upon the actual load

itself during the time of working under
Since the use of bevel gear drives would increase the
Dumber of days that the sIcam plant would have to operate,

was considcn-d as important and another good
avoiding this character of drive.
iJynainos having a .-ipecil of 277 r. p. m. were selected and
factor

rearioi)

for

the position

>t in

shown

in the

plan and sections (Figs,

i,

2 and

have their shaft- extended at either end. On one
placed a 42-inch sheave wheel, which receives the drive
ropes from the liirbinc sheave. The 42-inch sheave is connected

i).

end

Owing

riicsc

is

tlic

dynamo

is

driven by

both

i6.

the

ropes getting wet and

to the possibility of the drive

contracting,

The

w'as not possible to use a multiple drive.

it

continuous or "American" system was therefore adopted, with
sliding

tension

carriages.

The runways

of

the tension

riages are supported on special steel frames which

lie

car-

below the

and between the two sides of the rope drive as indiEach of the water wheel governors which are
3.

cated in Fig.

room is driven by a single
which runs from an extra groove in the turbine sheave
diagonally up to a 33-inch rope sheave on an extension of the
governor drive shaft. The extension shafts allow the governors
to be placed in the most advantageous position to control the
turbine gates. In order to keep the exciters from being set too
far out in the room, they are driven by silent chain drives which
To save
receive power from their respective dynamo shafts.
longitudinal space on the shaft the chain drive gears are mounted on the hubs of the jaw clutches.
Fig. 4 is a detail showing the arrangement of jaw clutches
located near the rear wall of the
rope,

and chain drive

Section on

sicam.

in,

XLIX, No.

engine and turbine.

floor level

room.

this

both clutches thrown

Vol.

A A

gear.

of Fig.

i.

Steel shields cover the main drive ropes and the dynamo
sheave wheels, extending from the lloor up around ropes and
The whole of the mpe drives— excepting the single
sheaves.

governor ropes near the rear
protected and concealed.

The

boiler

room

is

u.ill

uf

adjacent to the

the

building

— are

dynamo room and

thus
sepa-

Two horiznntal water lube
therefrom by a fire wall.
boilers each having 1500 sq. ft. of heating surface are set in a
-.ingle battery.
A steel slack 54 inches in diameter by 100 feet
A single feed pump is provided for
high is to be installed.
rated

to the dynamo shaft by means of a friction clutch.
On the
other end of the dynamo shaft is placed half of a jaw clutch
coupling, which mates with a similar jaw coupling, the latter
bi-mg fixed on the end nf ilic engine shaft. The dynamo and

both boilers, and as a reserve in case of breakdown
pump, ordinary injectors are used.

engines arc

let

)bviously,

when

I'lie flanges
what unusual in their re(|uireniculs for this work.
must mate truly, the corresponding holes reamed (ogilher so
that they register exactly, and the conneeling bolts are to he
turned to fit in the reamed holes, with a light drive fit.
The floor beams in the gen<T.itor room, carrying the

with their shaft rcnier.s in exact roincidcnce.
the friction clutch

dynaiun id
driven by the rope drive from the turbine, and when the sheave
is IfKisened, and the jaw cinlclies on the adjacent ends of the
dynamo and engine shafts arc thrown in mesh, the dynamos
'ATr
flrivcn bv thr rttginc.
dirrri r<,tii),Tir-r| units.
;i^
With
f

i.s

set light, the

The steam
free

from

reinforced

piping

po-isibility

concrete

is

of

the

designed to be absolutely reliable and
The specifications are some-

of failure.

floor

with

their

supporting

piers

are

April

20.

shown

Figs. 2

in

sheave-wheel
the floor

ELECTRICAL WORLD.

1907.

is

pits

and 3. The flooring over the turbine and
must be removable. Therefore this portion of

made of

rolled checkered steel plate, bolted to 8-

inch I-beams which run longitudinally above the

beams are

in

pits.

These

I-

turn supported by four 15-inch I-beams which run

under the 8-inch top beams.
The is-inch Ion piers as shown. The 8-inch I-beams are bolted to
the transverse 15-inch beams, and the checkered plate bolted
to the 8-inch beams, so that the pits may be completely exposed
by unbolting and removing the plates and the light longitudinal
beams.
The dynamos are two phase and designed to supply 15 amperes per phase at 4200 volts.
The lamps are to be supplied
with 7'/ amperes at 80 volts. This gives two circuits per phase
with 50 lamps on each circuit or 200 lamps per generator. The
generator voltage being adapted for the potential required by
the lamp circuits, no transformers are needed or will be used.
.\n inductive regulator is placed in each circuit which will,
automatically, maintain a constant current of 7.5 amperes
through the lamps.
The switchboard was specially designed to suit the requirements of this plant.
It is quite simple, and comprises two
transversely

beams

exciter

rest

panels,

2

generator panels,

plug switch feeder panels and

i

i

s>Tichronizing

panel,

.Exciter Drivu

^Chain

Wheel

Drive Gear

Lin« of Engine Wheel
or Engine Journal

3C
n

Engine
\Shafl
(

Journal

^
FIG.

4.

—LINE

OF ENGINE J0URN.\L.

feeder instrument panel.

Since the generator voltage will start at a certain value and
only suitable source of current for lighting the station buildings
is

above this fiist pair, will connect the circuit to the corresponding phase of generator No. 2.
This gives a very flexible arrangement and in case of both sets of plugs being connected in
at the same time through ignorance or carelessness, the only
result would be the connecting of the two generators in parallel
without damage.
Immediately above the second named pair of plug switches

4

be gradually increased as lamps are added in the circuits the

with incandescent lamps

791

from the

exciters,

and these ma-

a third pair of plugs, which connect with the feeder voltmeter and the ground detector. If one of these switches be
closed, the ground detector will reveal a ground on the circuit.
is

If

both be closed the voltmeter will show the potential of the
circuit after

passing through the

regulator.

The seventh plug switch
short

circuit

to cut

plug

it

the

line

in

is

to

order

out of service, the main
being afterwards

switches

opened.

Above the two voltmeter plugs
are two ammeter jacks, into which
a special ammeter plug may be
This plug is attached
one end of a flexible cable, the
other end being connected with
the feeder ammeter.
By plugging
into any of the jacks, the current
in both the outgoing and incoming
sides of any feeder may be ob-

inserted.
to

These two readings for
same feeder will differ if there
is
a double ground on the line,
and the difference will indicate
the magnitude of the ground.
The regulators, eight in number, are set in two tiers behind
the switchboard, and they, and the
served.

the

rear of the board, are protected
grill work placed at either end,
making with the board and the

by

rear wall a complete enclosure.

The generator and

exciter wir-

ing to the switchboard

is

covered and lead sheathed.
is carried
below the floor.

This

The

upwards from the
rear of the board to insulators on
a suspended framework near the
ceiling and thus pass out through
sloping downwards 20 degrees.
Each wire passes
feeders

-TRANSNTiRSE SECTION OF POWER ST.\T10N.

rubber

rise

chines arc of suflicient size to carry this lighting load as well

the

perform their required duty of supplying the generator
magnetizing current.
Kach of the feeder panels has two sets of feeder connections
thus supplying two circuits per panel or 8 circuits in all. Plug
switches specially designed for this board are used, there being

through a 3-in. terra-cotta pipe sealed in the wall.
Mr. H. L. Shaner is city engineer of the city of Lynchburg,
and the idea of utilizing an existing and otherwise valueless
His efforts to have the matter
property is due to him.
brought to a satisfactory conclusion were greatly assisted by
the Committee on Electricity, of which Mr. Leon Goodman
is chairman.

as

to

7 plugs to each circuit.
to

One

pair of plugs connects the circuit

one phase of generator No.

i

while the pair of plugs, just

wall,

;

;

:
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Eddy Current

Losses
By

ONE

Armature Teeth.

in

Meurer.

F. E.

most uncertain quantities in electrical machine design is the eddy current loss in the armature
teeth.
The "orthodox" formula for determining eddy
of

the

current losses

^

f

f

i)'m

-1

IV^-l^

2

6o L

100

looo

J

of laminations in cm.

f =: frequency
Bm =: maximum value of magnetic

and

W =^ watts

per cubic

density

in

c.

g.

s.

cm

being properly estimated to suit different conditions, a way
preferred by Prof. Arnold and others.
According to Prof.
Arnold, the eddy current loss in the armature teeth of large

machines carefully constructed is from 2.4 to 3.0 times the
orthodox value for average sizes and conditions from 6 to 9
times, and for small machines and poor conditions from 12 to 18
times. It is hard to believe that such enormous differences can
be accounted for solely by the presence of the additional losses
mentioned above, and in the following the writer has made an
attempt towards establishing a better agreement by adapting the
orthodox formula to the special conditions in the armature

(2)

100

1000

where fe is the "form factor" of the flux variation curve. Each
formula disregards the self-inductance of the eddy current circuits, with its reducing effect upon the value of the eddy currents
and consequently upon the losses, and the counter-magnetizing
eflFect of the magnetomotive force of the eddy currents upon the
main field, resulting in unequal distribution of the magnetic
density and in consequence of that in an increase of the effective
resistance of the eddy current path and therefore decrease of the
loss.
The conditions of practice, however, introduce phenomena,
in themselves of secondary nature and not easily accessible to
mathematical analysis, though producing effects, which affect the
results very materially.
For instance, applying formula (2) for

without impairing

its

convenience for practical use.

Several simplifying assumptions have been

avoid unnecessary complications.

It

through each tooth cross-section
the

is

is

from the

not correct,

it

sides of the teeth.

is

made

so

as

to

assumed that the flux
the same as that through
is

other cross-sections, that, therefore,

into or issue

tion

-fim /«

/

30 L

»6.

an experimental foundation, a method emphasized by Messrs
Parshall and Hobart; and the other method is to attach a correction factor to the orthodox formula for the component losses,
the correction factor embodying the result of numerous tests and

teeth,

based upon the assimiption of a sinusoidal time variation of
the flux linking with the eddy current paths and a specific resistance of the iron of lO"^ ohms per cubic cm. If the time variation of the flux follows a different periodical function, the
formula presents itself as follows
is

4 r

XLIX. No.

;

(I)

I

where

A = thickness

Vol.

no stray lines enter
Although this assump-

obvious that no serious errors can enter
The other assumption is that the

the calculation therefrom.

variations of magnetic density along the pole-arc in the air-gap
produce corresponding variations along the peripheral sections
of the teeth, as shown in Fig. i, a condition expressed by the
relations

The

Bai

Btt

Bai

Baz

Bm

Bu

Bu

Bh

''

a

variation of the magnetic density in the air-gap

teeth follows approximately the

law of the straight

cated by the broken lines in Fig.

i.

and the

line, as indi-

In Fig. 2 a cross-section of

the predetermination of these losses in the iron of transformers

and checking the

by experimental data, it will be found
from 50 to 100 per cent higher according
Parshall and Hobart, or from 20 to 50 per cent higher acresult

that the actual loss
to

is

cording to Prof. Arnold, the actual value varying with the size
and construction.
In the case of armature teeth, even greater discrepancies between the calculated and experimentally determined eddy current
losses are encountered.
Obviously the conditions are here
much more complicated than with transformers, and the chances
are much greater that stray lines induce eddy currents in such
directions as to be imperfectly checked by the laminations,
while the process of assembling and finishing the armature partly

destroys the effect of the laminations at the surface of the

teeth, giving

to surface currents

rise

and additional

losses.

beautiful experimental illustration of these conditions

is

A

and Hobart's "Electric Generators," where it is
motor armature incrca!ied approximately .30 per cent by straightening the slots and
by slight filing, and reference is made to a case where the
milling of the slots increased (he core loss three-fold.
Considering the fact that the eddy current loss is only a part of the
core loss, and that the loss in the teeth is only a part of the
total eddy current loss, it is obvious that the finishing process
may easily double the proper eddy current losses in the teeth,
I'arshalt

in

shown

even

that the total core loss of a railway

if

the

work

1,-11,

paths as

shown

value a

included

in

"pessimistic"

the
one.

latter.

For

Since

in Fig. 2.

A

is

always small

'!

I.

hi

is

ordinarily

OF FLU.X.

UISTKlllUTION

^

another factor which must be considered, namely,
the eddy current loss in the pole-faces,
Since they cannot be
separated expcrimrnlally from the core losses proper, they are

There

— SI'ALE

one tooth lamination is shown. The movement of this crosssection through the magnetic field takes place perpendicular to
the lines of flux and in the direction of the axis 0% d. The elementary eddy currents flow approximately along rectangular

carefully performed.

is

I.

given

•>

This procedure makes the
jiolcs and coarse tooth

—

1/,

rATlI.S OK TirK EDIIV

in

compari-

i

^

CUKRENTS.

FIO.

2.

the

nhmic resistance of the inducing sides A* of
comparison with lliat

solid

pitches the pole-face losses arc quite considerable,

son with

here arc two distinct methods for dealing with those losses
for the purpose of design, namely, to disjKrnse altORCthrr with

the elementary path can be neglected in

'I

(I.

of the long sides o*.

When

A« moves

such an elementary path with the
through a magnetic field, the density

the introduction of formulas for estimating the

inducing sides

the total core loss

of which increases or decreases evenly in the direction of the

components of
and to base the whole problem entirely upon

;

April

;

:
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movement, as shown

Fig.

in

seats of electromotive forces.

i,

the inducing sides

The

sum

algebraic

become

the

of these elec-

793

Although the span of the elementary turn equals a and not t,
electrical displacement between the inducing sides of the

the

tromotive

forces, which drives the eddy current through its
elementary path, obviously increases proportional to the displacement ax of the inducing sides Ax in the magnetic field, but

ohmic resistance of the path increases also proportional to
The intensity of the elementary eddy currents is therefore
independent of ax and is proportional to Ax; that is to say,
the

2

effective

e.

m.

cussion are

may

in volts

f.

be written

V2

4

E=

/

Ax sm

b f Btim

The

loss, in this

elementary winding

.(8)

J

\

/

4 6

in watts, is

y-T T V

32

dW =

{bfBt.mAxY

sin-i

and for the whole cross-section

Aa

</

Al

I

V

10"

of rectangular shape, one side being a and the
other varying from O to A. Any curve showing the distribution
of the magnetic density along the air-gap is a periodical function

\

'^

'^

I

lo"

but having the same intensity along their paths parallel to it.
The conditions, although actually much more complex, can
therefore be expressed with a fair degree of accuracy by assuming that the eddy current paths in the cross-section under dis-

and the induced

in degrees,

46

ui.

they flow in lines parallel to the axis Oi O2, increasing in intensity proportional to their distance from the center line Oi Oj,

T

TT

winding remains nevertheless

(9)

/

4 6

and the

4 a

radial

depth of

all

and therefore can be resolved into harmonics according to
Fourier's theorem. For obvious reasons all even harmonics disappear. The eddy current losses produced by the action of the
individual field harmonics are determined separately below, and
are summed up to give the total loss.
Assume that a winding of one turn and having i cm of inducing length and a span of r (Fig. 3) moves through a sinusoi-

• TT

8
=

(bfBtim)'
3.10"

therefore for

i

(10)

N4 J
\4b

.

cm

cu.

I

T

sin

a

of laminations

=

IV,

\a J
The eddy current

|_

1000

100

(11)

\AbJ

J

produced by the higher harmonic fields
same way. The n'* harmonic

losses

are determined in exactly the

26
has a pole pitch of 26

field

Btnax

=

„

and, therefore, induces an

,

n
e.

m.

of the frequency f

f.

formula for the

into the
is

lVn

b f

\a J

The speed being

measured

v,

cm

in

The

Bm

density of

r'

The momentary induced

•

m.

e.

in

e,

f.

total

is:

Wo:

\aj

After some transformation there

ID-'.

2 (26

Bm b ft( sin

V

10'

this

86

— x)

100

4

V

As seen
-\--

placed

J

loss

can

now

|_

100

1000
TT

Bm

\

A b

(13)

J

be expressed as

46/

\ B/m

J

2

-v

7-

^

1-1-

.

(4)

.

J

4b

in the table below, the sines

by the corresponding arcs

Wo=

yTT

b f

by the n'*

can

and

in

the

most cases be
formula

can

re-

be

written

86

2

there

(12)

cm

produced per cubic

1000

Btm

expression the effective value has been found to be

E=

f.

(^)

sin

sin

A b f {B,_^-\-B.,^ ^ .)
is obtained

or,

loss

(Bt^m

4b

From

|_

eddy current

equals

volts,

m.

e.

8

V

=

Bnm

and the pole-arc 2&

per sec, the frequency

effective

=

—GENER.\TION OF ELECTROMOTIVE FORCE.
maximum

Introducing these values

n.

4 V 2

=

and finally for the watt
harmonic field

dal field of the

—f

harmonic

obtained

En

FIG. 3.

m

it"'

G)

—I
6o\,o_/

sini

(15)
|_

)oo

1000

(5)

10'
\4
introducing for the total flux the relation

J

Where K

\ Btm J

V

turn

J

V

Bim

J

4

— — bBm

<P

the effective value of the

m.

e.

2

becomes

f.

T

E =.

y
<t>

V2

(6)

T

T^

E)

f sin|

\

10"

4

(->

i

Applying this result to the problem under discussion, consider
one elementary eddy current path with the sides o and Ax.
Ax being the length of the inducing sides. The width of the

dAx

This formula

identical with the

orthodox formula, but two
new factors appear in it, one introducing the slot and tooth dimensions and the other one the shape of the magnetic field.
It is a well known fact that the eddy current loss is affected
by the shape of the field, especially in the interpolar space, and
that rounded pole corners and slatlicd pole tips reduce this loss.

The

value

is

(7)

varies for large direct current armatures

from

to 1.4 and remains substantially constant for
tooth cross-sections; for small armatures, at the top of the
teeth this ratio is from 2.5 to 2.0, increasing at the bottom of the

approximately 2.0
all

path equals

and the

radial depth equals

i.

Neglecting the

2
resistance of the

short sides

Ax

and introducing the

resistance of the sheet iron, as lo"*
sistance of this

path

may

ohms

specific

per cubic cm, the re-

be expressed in

ohms by
10'

d

A»

slots

to

from

3.3

to

2.5

(tJ

therefore varies from

i.o

to

4.0 for large machines and from 5.2 to 8.7 for small ones.
In
order to get data concerning the factor K. a number of field
curves, published elsewhere, have been resolved into their har-

1

1

:

:

:
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monies and the results are given in Table II. There are mainly
two factors which determine the shape of the field curve, the
pole arc

pole arc

and

ratios

besides those the shape of the

;

-

T

T
*

—

5= Thickness
K = Specific

4

4

length.

Tooth width

1

>in»

Arc'

Sin=

30S

.q6o

694

I

880

.960

6

.616

49S

1.210

792

03S

03 S

345

1

025

025

.222

.2

313

.281

.614

497

.054

.156.

•147

.306

274

.025

.06S

.067

.133

.12S

013

.013

.113

K'7

1-5

.006

.006

056

I't

.003

.003

.025

1.

Sin*

Arc'

1

5

Arc«

Sin«

per cubic centimeter.

Suppose the surface stratum / .v of the thickness 5 moves
through the field, then the effective e. m. f. induced in the outer4

most eddy current

—

B

t

m

m.

e.

with the sides

patli

G)

sin

The

TABLE

top.

at

of coating at top of the teeth.

resist,

Arc"

surface

tip

made

= Armature

.(4o=:

-X

-X 5X7
6

b

/

T

T

confined to the tooth

is

coating of a definite thickness caused by the burrs, the follow-

Let

T

4

that the loss

proper, and that the surface itself consists of an even metallic

I

-X3X-7
4

to the direction of the flux.

ing calculation can be

TABLK
—

stratum a more perfect one. It is obvious that the seat of these
must be mainly the tooth tip surface, because the density
of the magnetic field is greatest here and the stratum is vertical

Assuming

pole tips and the saturation of the teeth and pole tips are of
more or less importance.

i6.

losses

air-gap

pole pitch

XLIX. No.

Vol.

V2
b f

.Jo is

1

volts

in

obviously decrease towards the center of the

f.s

surface regularly and the

II

and

/

mean square

value

is

equal to

Field Curves at no load

Kb
Polearc Polearc
Holrpltch

60

B3

Bi

-»irgap

S.8

102.

16

10.3

Comers rounded

12.7

1.9

.60

16

102

9.4

14.8

70

25

113

8.8

10

fi

10 2

77

16

III. 2]

7.1

165

S7

Ub

4"

90.41 9.2

10 2

1.

25-5

13.2

•

—

I.O

128

042

5

•3

Poletips slanted; length
of slant=i polearc.

Corners rounded

I

25

1.

12

1.12

Excentrical air gap, corners rounded off.
Theoretical case of rectangular field-curve,extending over the A'hole

I

In estimating the coefficient

K

factr>r

comparison with the long sides

ume A«

S

I

02

(0-

watts

is

BtmV

U'f

3.28

(17)

I

(7;)
^r.

'

310"

first

As shown

T

e)

(bfBtmysm'

After

before, the sine can be superseded by the arc.

some transformations,

the final results are:
ir

,

f

Btm

y.2

60

\

100

1000

/

(18)

The

between the two

relation

lations

made on

and the

proper

the

losses,

additional eddy current loss, can best be illustrated

calcu-

liy

300-kw direct-current generator having the

a

following constants

=

ith

frequency, /
9
tooth induction,

which the orthodox formula nnist be

maximum

armature length,
slot pitch, T

tooth width

=:=

/

/(

=^ 4.5

ever, include the additional losses previously mentioned.

To extend ihe cfimjiarison still further, it will he "f value to
have some idea concerning the si/e of these losses. As already
Icscribcd, the additional eddy current losses are produced partly
in the pole faces and partly in the surface of the armature iron.
Dniy the latter losses will be considered here. In the manufaclurc of the laminations, the punching process leaves m<>rc or
less burrs on the outlines of the leeth and, after assembling the
armature ore, these burrs will bridge over the paper or paint
which scparalrs the

K—

at

.(0.400 cu.

the

d.ita,

cm and

.i

in

S=

loss in the leclh in w.itls

.02

180.

centimeters.

volume of the

teeth

of the coating 135 cu. cm.

amounls

is

fmnni

The eddy

to

be

current

to

y.v
()o\
;iM(l

llir

loss

ill

1-5

y

V. i"o

/

1000

the surface coating lo
"'

r

9

\

100

_/,o—

Ihe surface of

and the sides of the Icclh, in which edily currents
.in be produced to a greater or less extent iim-becked by the
The liirning of the armaiisulation between the punchings.
iire and the filing of the slots has Ihe effect of making the

=

Ml dimensions are given

I'rom these

inrlividual puncliings, thus fcirni

coherent mrlallic stratum

A=

1.20

thickness of surface coating,

•

18.500

= 3.0
a= .4o=I.5

tooth length,

coefficient,

=

Btm

25

miinber of teeth

less

siir|

8

with those given by Prof. Arnold as derived from

more or

loss in the vol-

Introducing the value for the specific resistance k of iron as
I0"° ohms per cubic cm, the loss in watts per cubic cm kecomes

thickness of laminations,

ing a

The

/.

therefore

actual tests: 2.4 to 3.0 for large machines aircfully constructed,
6 to (J for average sizes and conditions, and from 12 to 18 for
small machines and poor conditions. The latter values, how-

insulation,

in parallel is

81A«S

multiplied ihen becomes approximately 1.25 (l.y lo 4.0) lor
large machines and 1.25 (5.2 to 8.7) for small m.uhines, or from
These values check
2.3 to 5,0 and from 6.5 to il.o, respectively.
fairly well

in

3-10
I

(16)

thickness of the stratum, the small sides .U being neg-

lected in

35

monic fields have been used.
eddy current loss disregards the existence of reactance in the
circuits of the edddy currents and the increase of the effective
It is obvious, therefore.
resistance due to screening action.
that the actual losses will be smaller than indicated by the formula, and to take this fact in consideration, only the first and
third harmonics have been assumed to produce losses. Table II
shows that A varies from apprnxinialcly i.o to 1.4, with 1.25 as
:tn average value for direct-current machines of ordinary design.
he

cm

per

1.28

and third harThe fundamental formula for the
only the

1

eddy current paths

the

all

polearc.

1

1

resistance of

off,

radiuSz^air gap.
Holetips slanted, length
of slant=! polearc

I

sin-

"""•(tt)
4"-/

off,

radius=air gap.

BtmV-

I

K
The

Sharp polecomers.

f

3.10"

max

max
12.7

II

REMARKS

B,

B5

max

max
107.

lb

.(X)

B max

Per cent. of

the armature

(m

The above example shows
surface losses

fails lo

l8.;ou

-v

1000

/

\ 135

= 550

that the analytical trr.iliiioiU of the

give a proof

th.il

the excess of eddy cur-

:

April

:
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amounts

rent loss over that derived from the orthodox formula
to so

much

as to be accounted for by the surface losses alone.

Connections for this
Fig.

795
are diagrammatically indicated

test

in

I.

There must obviously be an inherent deficiency in the orthodox
formula when applied to predetermine the eddy current losses
in the teeth, wlrich can be overcome by introducing two factors
dependent upon the design of the armature and the poles. To
take account of the surface losses a third

factor

may

c

be

depending upon the
The
quality of workmanship and the manufacturing process.
results arrived at by this reasoning are in very close agreement
with the experimental data, and it is fair to assume that the
introduced varying roughly froin

1.2 to 2.0,

proposed formula, for the watts per cubic cm.

IV

(ly)

(>o\ii/

where

varies

c

from

1000

L 100

1.2 to 2, will

J

give a satisfactory approxima-

tion to the actual losses.

known

It is a well

fact that the iron losses increase with the

This increase of the loss

load.

As

teeth.

is

almost entirely limited to the

far as the hysteresis loss

is

concerned,

easy to

is

it

depends only upon the ma.ximum
values of the flux density in the teeth. The eddy current losses
in the teeth, however, depend upon the maximum tooth density
and the shape of the field curve. To take only the first value
calculate

increase, since

its

into consideration
field

is

it

By

obviously unsufficient.

resolving the

curve at no load and at any chosen lead into the harmonics,

and the third harmonic fields, the
no load and any certain load can
be found, and with them the ratio of the losses at no load and
under load may be found as follows
IVo under load
B'tm. under load
K, under load
considering only the

first

values of the coefiicient

at

A.'

=

X

no load

H'o, at

B'lm, at no load

K,

at

no load

The guard

Insulation.

Tr.\cy D. Waring.
in

article

by

Wire and Cable

Electrical World of March

23. 1907.

"Measurement of
editorial of the same

F. VVachter entitled

Insulation."

.\n

which

issue very pertinently called into question the conclusions

Mr. Wachter draws from

and

his observations,

these

fact

in

conclusions are so at variance with the accepted notions, theo-

and experience of others, that

retical considerations,

seem

far

more probable

that

the

results

pertaining to the

method of

deduced should be correct
insulated

wire

will

cited

some

tributed to errors in observation or

show under

that

test

would

it

are to be at-

special circumstances

testing than

— namel\-.

that the conclusion
a

long

length

an appreciably

of

higher

"insulation resistance per mile" than does a shorter length.
It

was not

to be expected that Mr.

detail as to the precautions taken to

are not an essential

FIG.

I.

—rONXECTlO.VS

1-OR

short-circuit

IXSrL.VTIO.V-RESISTANCE TEST.

The chief sources of errors and discrepancies are generally
attributable to, or can be accounted for. by proper consideration
of. the following factors
(a) Leakage at ends of cable,
(b) Leakage at battery,
Leakage on the lead wires or other parts of the system.
2°. Failure to properly measure leakage correction
(if any) in
leads and apparatus.
3°. Temperature of Cable.
4°. Duration of Electrification.
1°.

(c)

Residual Charge.

Galvanometer error (non-proportionality of deflection with
cunent).
7°. Disturbances
due to extraneous causes.
i'. Surface
leakage at ends of cable (as does leakage in
6°.

Measurement of Wire and Cable
appeared
THERE
an
Mr.

(siiown dotted)

The galvanometer,

key {k) should be
kept closed except when it is desired to take a galvanometer reading.
If
open at the moment of throwing on the hattery, the galvanometer may be
violently deflected by the charging current.
The battery switch (_s) is to
be closed only during the time of test.
As it is a reversing switch the
battery may be thrown on in either direction.
The galvanometer constant
(deflection with one megohm in series) may be taken by short-circuiting
across the lead wires with a plug at p.

5°.

Bv

ring and connections

part of the apparatus.

Wachter should enter

into

guard

and

again.^t errors

:

general)
makes the measured insulation resistance (in
megohm-miles) of the cable appear lower than it actually

is,

the shorter the length the lower the apparent insula-

megohm-miles). It can best be avoided (and should
be avoided) by having the ends thoroughly dry and clean. The
tion

(in

may to advantage (for careful work) be penciled
or scraped with a knife, but on no account should the

insulation

down

ends be touched by the hand after cleaning and drying.
If
moisture is present it may be driven oft' by dipping the ends
of the wire in hot paraffin or by pouring it over them. The use
of a torch for dr\ing

is not to be recommended.
important to remember that every cable has at least two
ends (a cable system may have many ends) each of them recjuiring equal consideration so far as leakage is concerned.
The "Guard Ring" method may be applied to cable testing for

It is

so far as his observations and conclusions are concerned, that

the elimination of surface leakage at the ends.

question was beside

consists

tlie

point, until his conclusions

and observa-

had been challenged. On the other hand, a full understanding of every detail would be necessary to determine adetions

quately or satisfactorily assure one's

self,

as to

how

to account

for the results obtained.

The

article has suggested,

Wc

shall

however, that some notes and com
ments on the errors to be guarded against and precautions to
be taken in cable testing, should be of sufficient general interest
to warrant the present writing.
consider the insulation

made by applying

a constant voltage

resistance

test

as usually

between the conductor and
(generally water or lead

conducting medium
slicath) and then measuring the leakage current thereby produced through the insulating wall of the cable. The leakage
the

external

measured by the deflection of a sensitive galvanometer, and the deflection Cwhich is a measure of the leakage
current) compared with the deflection obtained through some

current

is

standard resistance, say a

megohm

box.

in

providing an

easy

path

vHrectly back to the battery so that

galvanometer.
Fig.

The connections

it

for

the

The

surface

principle

leakage

docs not go through the

are indicated by dotted line in

I.

It is evident from iMg. 1
that any .surface leakage from the
cud of the cable conductor from A over the surface will
encounter the guard ring at r and will thence be carried directly
back to the battery, and will not flow along the comparatively
high resistance path to the water and thence through the galvanometer circuit, as would be the case if there were no guard

ring connections.

The guard ring principle
the

resistance

is

of valuable application in testing

of slabs of insulating material between plates,

where the surface leakage

is

necessarily great

a.s

compared with

the conduction through the insulating material; but
tion to cable testing

is

its

applica-

hardly warranted on account of added

complications to eliminate a difficulty which can, and should, be

otherwise avoided.
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(b). Battery leakage

is

an annoying source of trouble, and
cause seem sometimes, to the unwary,

stray currents due to this
mysterious in their action, giving

it may be a negative deflection.
thoroughly
can be eliminated by supporting the battery so as to
such
a way
in
done
be
should
This
insulate it from the ground.
under all atmosas to insure perfect insulation for the battery
supports
It is well to have the insulating

It

pheric conditions.

readily accessible for cleaning.
also
might also be mentioned that the precaution should
by
instance
for
say
galvanometer,
be taken of insulating the
switches and
placing it on hard rubber supports. The keys and
and
parts of the system should be so designed
It

fact

in

all

arranged as to meet

this

requirement for high insulation re-

sistance.

avoid the necessity of making correction for leaky
as high as practicable.
leads, their insulation should be made
support well insulated
to
purpose
this
for
practice
It is 'good
wires entirely free
wirei on a few good insulators, keeping the
contacts.
other
from all

To

(c).

point
While on the subject of lead wires it may be well to
reading
galvanometer
the
correcting
of
method
out the proper
2°.

leads or other parts of
for faulty insulation or leakage in the
be made free at
should
atone
lead
main
The
the apparatus.
This deflection is, of
the cable end and the deflection taken.
obtained on the cable
course, to be deducted from any reading
that the ground
under test. The important point to be noted is,

lead should not be disconnected

from

the

ground (water or

when measuring this correction for leakage.
ground wire is also made free the resulting deflection

cable sheath)
the

not be as great as

As

3°.

is

If

will

should be for the true correction.

it

known

very well

say,

nistance,

for

from belting adjacent

to

the leadwires;

or

be induced in the leads or cable under
test by adjacent wires carrying electric current; and in the
earth currents
testing of underground or submarine cable,
often contribute their erratic and variable influence; even electrolytic polarization

a possible factor.

is

The sources of error just enumerated are perhaps sufficient
to show that one must be very guarded in accepting or drawing
general conclusions from a few tests made possibly under some
and it
would seem altogether probable that the results indicated by
Mr. Wachter are to be accounted for on this ground rather than
by the explanation which he suggests.

special circumstances, perhaps inadvertently overlooked,

At any
show that

rate, as

pointed out editorially,

not difficult to

is

it

theoretical explanation as interpreted

his

is

quanti-

wide departure from the
Mr.
simple theory which his observations would indicate.
Wachter's explanation appears to be based on two assumptions.
tatively inadequate to account for the

First, that the insulation resistance of a dielectric is different'

for

different

voltages

and second, that the drop

;

along the conductor (due to the leakage current)
magnitude to cause an appreciable effect on the

is

in

voltage

of sufficient

test of a mile

or less of cable.

The

to general experience.
range of voltage and for those
dielectrics in common use for cable manufacture, the insulation
resistance does not depend appreciably upon the impressed
first

Within

assumption

contrary

is

at least a considerable

voltage.

The second assumption, as to drop
may be treated as shown in

ductor,

the insulation resistance of a cable
In making any comis

i6.

may

disturbing currents

decreases as the temperature increases.

parative test the importance of this factor

XLIX, No.

Vol.

evident.

't Y/y/'/y^

cable under
4°. The time (duration) of electrification of a
The longer the voltage is
test is usually taken as one minute.

in voltage

Fig.

along the con-

which represents

2,

wm^.

'///////////////////// ///.

'y>//y/

fTfju/ancf a/ eondurfyv /^oar

A tvHi JO oim

resistance. This factor,
applied the higher will be the measured
leads to apparently very discordant
if not considered, obviously
results.

resistance due
Closely allied with the increase in insulation
is that of residual charge, and in
work it is perhaps the most difficult factor to con-

5°.

to duration of electrification

;../*••//

experimental
comparisons.
tend with when aiming at just and accurate
When a cable has once been tested it is impossible to repeat
has had time to
the test and get the same result until the cable
hours and by
many
take
may
This
Ihoroughly discharge itself.

A>K-.>

-t^oo^t

^

.moA/7^ .tmffniit

j^o««ft

/Af va//<i^ af/^

a/e^

/<fe

f/^mf/i/

.

/fit

irf'€n^t ^aj /j a/fjo /Ar Av.»/ cfr^

constant m.iy
that time conditions which it was desired to keep
the gathering
that
so
temperature,
have changed, as for instance
more
accurate comparative data is rendered laborious and

f/r/'n

J '-^

of

diincult.

The process of discharge, of the residual charge, may be
direction
partially assisted by charging the cable in the reverse
safe
only
the
but
test;
under
charge
to that of the original
conductor of the cable with
sheath) and await a suffior
water
e., with the
cient time for the cable to recover its normal condition.
6°. It is generally assumed that the galvanometer deflection

method seems
the ground (i.

to be to connect the

passing
read on the scale is proportional to the current
through the galvanometer. With apparatus properly designed

£./4m/jr/ Yctutefue/orrtJij/anci

In order to be .strictly accurate, in regard to unit area of the triangle
representing unit voltage drop (say for instance one square inch representing one micro-volt), the two sides of llie triangle should be drawn
on the same scale. That is the vertical siili- shnulil be i.s inches long,
and the base would have to be so inches in length; the .actual area of the
triangle would then be 37.5 square inches, rcprescnling 37.5 microvolts.
FIG. 2.

as

and properly erected
but

is

it

this

is

true witliin

all

reasonable limits,

assumed off-hand as though it
all apparatus and for

not to be

inevitable law of nature true for

were an
all

condi-

tions.
7*.

disturbances

Galvanometer

from

external

mechanical

causes, as vibrations or shocks, are of such apparent significance
happen that
a- to require only a passing mention, but it may
these discontributor
to
a
unwittingly
himself
is
the operator

turbances

on

the

if,

same

galvanometer has hern mounted
bench as the keys which have to be manipu

for instance, the
table or

lated during the

test.

Other external causes of disturbanrp

may

br static charges.

ar6t/fafi/y /a/*/ff y/t //f* </ftrff«^

— UKI'UFSKNT.VTION OF ONK

MM.K OF

(Alll

!;.

one mile nf cable having a incasureil iMsulalion-resistancc
say.

100

of,

megohms.

Let A-H l'"ig. 2 represent a length (say ime mile) of insulated
wire covered with a lead sheath or iinnicrscd in water with the
ends free. In the cases cited by Mr. W.iclilcr this would probably be a reel of insulalrd wire siibniergod

in

water.

A to B may
Let us assume, so tli:ii
be as great as possible, lli.il Ihc wire is a small one, say about
No. 20 B. & S. G. copper wire having a resistance per mile of
say 50 ohms. Also assuinc that the measured insulation resistihr ih-np of voltage

from

ance of this one mile leiiglh of cable is, say. 100 megohms and
volts (impressed at .') ) fur our test
that wc arc using i.so

:

April

20.
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The tube

effects.

from the narrow

flares

anJ deUvers

orifice

directly into the aperture in the cap.

MISCELLANEOUS.
G.

F.

Atwood, of East Orange, N.

is

J.,

the patentee of a

The door

telephone set designed for use aboard ships.

metal containing box

may

be unsealed from

its

seat

of the

by throwing

The door then swings back, exposing the hand
microphone. The transmitter end is held in a tilting clamp,
while the receiver end is locked fast by a spring latch. The
latch projects through a sealed apparatus box within the main
case, with which it has a water-tight joint. The latch serves a.^
hook switch lever. The bell gongs are on top of the case, the
hammer rod being carried through a water-tight shield. The
wedge

bolts.

telephone cord

is

reinforced by a steel guard so that a strong

Mr. Atwood's patent

pull will not injure the cord.

is

assigned

Western Electric Company.
Frank M. Potter, Jr., of Rome, N. Y., has invented a hookswitch mechanism wherein the hook proper may be mounted
on either side of the box at will, without any necessary readto

the

justment of the springs or other parts.
A call register comprises the invention of
Philadelphia.

of

by a

special key.

The
The

register

is

operated

register will

fail,

motor-generator.
One of the principal difficulties of the
designer in direct-current design is to avoid the difficulties in
commutation introduced by field distortion. The synchronous
converter having no armature re-action has also practically no
the

C.

T.

from

Bradshaw,
the

central

however, unless me-

Letters to the Editors.

further space in your valuable paper at this time.

should like to ask Mr. F. Wachter, the author of the
article on "Insulation Measurements of Cables" printed in your
issue of March 23, if he means to state that the / R drop of the
I

my

in

are,

leakage current flowing through the line produces an actual
in voltage at the end of the mile of wire he has under
Also, if there is such a drop why he does not connect
test

P.

P.\.

[Commutating
rotary

may

difficulties

of field but also,

both ends of the wire to the battery. Also, why it is "obvious"
if the mile is to be taken as a unit, the reductions that he
has shown should be made?
As the current flowing in the wire is of the order of micro-

amperes and the testing battery is usually 100 volts and the resistance of the wire but a few ohms at most, it is easily seen
that no ordinary instrument could detect the drop in voltage,
which would not amount to .00001 volts. The descrepancies
which he observes, I should suggest, were due to some of the
many uncertainties of insulation measurements, among which
are very large temperature coefficient, a variation in the rate of
absorption and the variable amount of such absorption at the
end of the usual 60 seconds electrification.

Harvey

J.

Rotary Converters

vs.

the Editors of Electrical
It

is

too

much

to

S.

in

the

discussion

fact

— Eds.]

Calculation ot Auxiliary-Pole Windings.
To

the Editors of Electrical

Sirs

:

In your issue of

World:

March 30 Mr.

R. B. Treat proposes to

correct the expression for the frequency of commutation which

was given

my

in

article of

March 9

as

b n

120

= number
n =
m.

where b

commutator bars

of

r. p.

Mr. Treat's formula instead reads
T X commutator dia. Xr.
f

=
120 (brush width

or, neglecting the

m

— thickness of mica)

mica
f

=
w

120
If the

p.

width of the brush

is

equal to the width of one

commu-

tator bar,

Pardee.

=

Motor Generators.

b
will

make

commutation

the frequency of

bn

World:

expect unanimous agreement with

my discussion on "Synchronous
Motors vs. Motor-Generators," which was read before the
American Institute of Electrical Engineers on March 22. I
am not surprised, therefore, to see the editorial in your issue
of March 27 which expresses disagreement with the conclusions
referred

to.

wish to take this opportunity, however, to call attention to
at least one fallacy upon which your disagreement to my conclusions is based.
That fallacy is expressed in the following
quotation from the editorial above referred to
"The motor-generators gain materially from the fact that
they can be designed with a much freer hand and worked
nearer maximum eflicicncy without taking undue chances with
the commutation."
As a matter of fact, ease in design, so far as commutation i;
concerned, lies with the synchmiious converter aiul not with
I

The

an important one to be considered
in direct-current design does not necessarily imply that it cannot be adequately provided for by the designer. In present-day
practice, particularly since the advent of the commutating pole
machine, sparking at the commutator is no longer the bug-bear
In closing w-e may add that the best European
it once was.
practice quite contravenes our esteemed correspondent's views.
is

120

the conclusions pointed out in

reached

between commutator

bars necessarily narrow and to high peripheral speed.

which

—

M. Lincoln.

be due not alone to distortion

excessive voltage

to

zv

Sirs

per-

case of high-frequency high-voltage

the

in

converters,

that

To

am

believe, sufficiently set forth in that discussion.

I

Pittsburg,

drop

Trenton, N.

I

by the conclusions which I pointed out
discussion, and the reasons for holding these conclusions

fectly willing to stand

World:

the Editors of Electrical
:

difficulties

must take into careful consideration in his work.
I might go on still further and give other reasons for not
assenting to the position which you take editorially, but since
it would be largely a repetition of the matter contained in my
discussion, I do not consider that it is worth while to take

Measuring Insulation Resistance.
Sirs

This class of machinery, therefore, avoids one
which the designer of the motor-generator

field distortion.

of the

that the sparking factor

chanically released by the receiver being off the hook.

To

801

as used in
If

now

my

article.

the width of the brush

is

increased, say, doubled, for

commutation
sequently the reactance voltage would

be halved and conits former
The number of coils short-circuited simultaneously has
value.
been doubled, however, giving approximately double the reactinstance, the frequency of

will

also be half

ance voltage that is, the two influences neutralize eacli other.
Calling B the thickness of the com. bar -f- mica, and .r the number of bars covered by brush the frequency of commutation may
;

T
he expressed as /

rf

H

=

=
120

w

B bn
120 IV

.

b n

=
120 s

formula (2) in my article of March
of the coils
9 and introducing also the mutual inductions
short-circuited simultaneously with the coil under consideraSubstituting this value

in

M

1

1
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802
tion the exact

formula for the reactance voltage would read

=

X2^

(L

+ ^.l/)

(2a)

I0-'

simultaneously with the first
same slot, its reactance flux
in
the
is
consideration
under
coil
will be interlinked completely with the turns of the first coil and
the mutual induction will be equal to the self-induction. If the
will be somewhat smaller
two coils lay in adjacent slots,
with reasonable acsubstituted
therefore,
be
There
can,
than L.
coil short circuited

second

If a

M

curacy

L
which

will

-f

2

,1/

=

s

e

value given in

my

bn

=

X

2

L

T

10-'.

120

2

bars.

brought out clearly

further

is

error in Mr. Treat's suggestion lies, therefore in the fact
mutual induction of the coils undergoing commutation simultaneously with the coil in question.
While the method proposed in my article of March g will lead

The

that he neglects entirely the

For b

values calculated by Mr. Treat.

= 183

numerical

the

in

and

T=7

he finds

B

under the auxiliary pole to be

induction

necessary

the

^ 61

=

^ 21

he finds B =^
2526 lines that is, three times the first value. Obviously the
commutating field should remain approximately constant as long
as the number of conductors on the armature is unchanged.

842 lines per

whilt; for b

cm,

sq.

and T

;

The

reactance voltage

B

proportional to
its

g:
/

two or more

As

T.

field

and the

m.

i.

is

e.

two voltages must be equal, it
proportional to b T; that is, the

the

follows that the induction, B,

V

in the short-circuited coil

proportional to b

is

induced by the commutating

L

bring the formula {2a) back to

March

article of

values slightly too high, Mr. Treat's formula will give values
much too low if the brush covers

This error

120 i

2

i6.

for the reactance voltage very

bn

/
e

lo
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is

induction. B. remains the same as long as the product 6 T is
unchanged, no matter how the constituent factors of the product
are changed.
According to Mr. Treat's formula, if on any particular machine
the width of the carbon is doubled, the reactance voltage will
thereby be reduced to one-half. Actual experience has shown,

however, that this
Pittsburg. Pa.

is

not the case.
.Xrthi-r Keller.

DIGEST OF CURRENT ELECTRICAL LITERATURE
tion voltage of the negative brush

Dynamos, Motors and Transformers.
Rististance

Transition

Carbon Brushes as function of
Pfiffner.— To determine the

of

Temperature.— E. Aknolu

.^nd E.

influence of the temperature on the transition voltage of carbon
brushes, Arnold has devised a special method of conducting the

The results obtained show that to judge the qualof a material for dynamo brushes, it is important to test
proper cooling of the commutathe influence of temperature.
tor and of the brushes is of great importance for producing good
commutation. There is a distinct decrease of the transition
If in the calculation of the
losses with increasing temperature.

experiments.

greater here for

is

that under difficult conditions of commutation it would
be preferable to use, for instance, Carbone type Z for the posi-

remark

ity

A

transition losses the temperature

is

known phenomena that a machine may
sparks when cold and may begin to spark with

^ -^

"i

—

1

— ^ *.
[

r.

N
\ s
^s
^w s

-

1

1

™j

s
2

M

V

1

-

1

^

N ^

-«.

1

"~

'

r— ~

operate without

—i=

— ~^
n

Ei;

~

——

and

Ji
t

increasing tem-

perature, the sparks again raising the temperature,

so on.

was 7.4 meters per second,
the pressure of the brushes on the commutator was 160 grams
the conunutalor speed

test.--

-n

1

"T"_ ,_J

U_

Hi

the well

In the

1

ai'M

not taken into consideration,

If the transition
the calculated transition losses are too large.
This explains
occur.
may
sparks
much
too
decreases
voltage

tem-

all

peratures than the transition voltage for the positive brush. But
both types of brushes show the greater sensibility of the negaThe authors
tive brush with respect to temperature changes.

per square centimeter. An important result is that the positive
and the negative brushes if consisting of the same material behave in a different way. The positive brush (with the current
flowing from metal to carbon) is less sensitive with respect to

19

»

1$

t

FIG.

i»

(

«»

}9

Iff

a*

2.— CURVES OF TESTS WITH MORCANITE BRUSHES.

brushes and Morganilc 2 (Fig. 2) for the negative brushes.
made on the behavior of brushes at constant temThe experiments
perature, but with varying current density.
live

Tests were also

were made with two different types of carbon brushes and ihe
ui

1

1

"T

I

19M-44. J

1

1

1

1

1

1

1

1

i

1

LLI

LL

results

show

that the transition resistaiue in

ohms

as function

represented by a hyperbolic curve. Formulas are given for the transition resistance of these brushes.
to pro!ii making carbon brushes an endeavor should be made

of the current density
V

rluce a lypc

which

temperatures
/.fit.,

March

is

is

as

little

sensitive as possible with respect to

b^twim 80 degrees and

100

degrees C.—Elel,:

-M.

l.ciihuKe in Induction Motors.— 1\. IUki:r ani> J. T.
paper describing experiments undertaken with a view
lo check the results .irrived at by Hehn-Ksehenburg by entirely
different methods, on the proper value to be assigned lo the leak-

Magnetic

litwiN.

H,;.

|,_j:t'KVES OF TESTS

WITH CARBON BRUSHES.

shows
temperature variations than the ncKativc brush. Fig.
ihc results for a carbon brush ma<lc by the Lc Carbone ComThe abscissa; give the, temperature in degrees C.
pany, type

—A

i

The authors de.-vl especially
age factor of induction motors.
with slot leak.ige and with the \aliU' of ihc /ig-zag leakage or

'/,.

.ind the ordinate^ the transition resistance loss in volts.
I,

2

and

.1

give the results for the positive brush;

of 2

sity 5

and

Curves
.lo

for

and 10 refer to the current <I>n
Curves
ampere per square centimeter, 2 to Ihc current den
and .Vi to 10 amperes
amperes per square renliiffcter, and

the negative brush.
.sily

l((

winding

coefficient.

Tluy

coiuliKlr

that

Helm ICschenburg's

value for ihc latter coellicirni slmulil hr niiilli|ilii d by 4/3. Experiments are described in which the leakiiges were analyzed

1

iiiiilrr

certain conditions,

l.ond. I'.lcc.

March

29.

•,

per square centimeter.

.\

Quite different are the results for the

carbon brush "Morganilc

2,"

shown

in

Fig.

2.

The

transi-

Lf.cros.— b'irsl part of a malliAir-Cap Ampere-Turns.magnet<iiiatical paper on the predetermination of the air-gap
omotive force in electric machines.— /.'/tV/(it>n«c lilec. Mar. .10
I..

—
April
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Lamps and
Wave Forms

of

—

Current

Lighting.

and Cp

of

termination of the curves of current and

Alternating-Current

—

An article referring to an instrument of
^J. Sahulka.
Morris for measuring the instantaneous values of the candlepower of an alternating-current incandescent lamp. The method
is based on the use of a disk on the axle of an alternator and
the disk is provided with radial slits and the light of the lamp
is thereby permitted to pass through one slit only at a certain
moment in each period that is, at a certain phase. The present
author has formerly used a similar instrument with two parallel
disks provided with slits, mounted on the axle of the synchronous motor. He also provided contact devices on this axle so that
he could simultaneously determine the curves of current and
e. m. f.
By means of this apparatus it is. therefore, possible to
find the curve representing the relation between cp and current.
This curve he calls the light hysteresis curve. Another
method is based on the following consideration
The
instantaneous value of the cp of an alternating current incandescent lamp is not proportional to the simultaneous current,
but depends only on the incandescent status of the filament and
this corresponds to a certain definite resistance of the filament.
Since the latter varies during each half period, the wave form
of the current is distorted in comparison with the e. m. f. of the
curve. With carbon filaments the resistance has a comparatively
higher value when the current increases than when it decreases.
For metallic filament lamps the reverse is true. The zero points
of current and e. m. f. are the same. To obtain the wave form
of the resistance of a lamp, the curves of current and e. m. f. may
be determined and the resistance curve may then be found b>
simple division, .\fter this has been done the cp corresponding
to different values of the resistance may be photometrically determined with direct current. The resistance of the lamp is
found from the readings of an ammeter and of a voltmeter conLamps.

803

e. m. f., a large rebe connected in series with the galvanometer and,
in order to change the sensitiveness, an Ayrton shunt is pro-

sistance

to

is

vided.

is

/sT

The method of measurement

a condenser.

10

-jr

y

;

By means

nected in parallel.

of a series rheostat the resistance

adjusted so as to have the values in the resistance
curve determined before, and for each of these values the cp is
is

measured. In this way the curve form of the cp is obtained
which corresponds to the alternating current.
This second
method was found to be inaccurate because the variations of resistance are very small even in the case of a metallic filament

lamp.

Elek.

und Masch.. Feb.

/,

Continuation.

—In

a

of

researches the

these

current and e. m. f.). The arrangement of the apparatus for the
experiments is shown in Fig. 3. L is the lamp to be tested by
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tact device
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—RESULTS

lamp

resistance of the

is

rent

it

By measuring

measured.

the lamp for different values of

By means

U

of the switch

the cp of

resistance with direct cur-

its

from the resistance

possible to determine the cp curve

is

curve.

OF TESTS.

displaced from step to step and in each case the

is

is

it

possible to determine not

only the resistance curve, but simultaneously the current curve.
be seen from the figure that if the switch is turned to its
second position the voltage diflterence at the terminals of the resistance IVi in series with the lamp is measured and this is proportional to the current flowing through the lamp. This method
v.'as applied to tests of an osmin lamp of the Westinghouse
Company which gave normally 58.9 hefner candles with a consumption of 58.2 watts at no volts. During the test the voltage
at the terminals of the lamp was 116.5, the frequency was 50.
It will

The

which refers

results are given in Fig. 4,

The

half a period.

continuation

1

/

17.

author has succeeded in essentially improving the last named
method (which he formerly found to be inaccurate). The improvement is due to the direct determination of the resistance
curve (and not as before indirectly from the wave forms of the

^ Vo

l<.

.'^

:

of the lamp

consists

W

changing the resistance
until no current flows through the
galvanometer G. The resistance of the lamp H' is then equal to
i\' multiplied by the ratio of ]\\ to Wz.
The brush of the conin

The curve

being 180 degrees.
rent curve

and

to a little

more than

abscissae give the phase angles, half a period
c

the voltage curve. / the cur-

is

The

ic the resistance curve.

ordinates o to 10

and "twenty units" lor c and the
ordinates 209 to 214 represent ohms. The resistance of the lamp
varies only within the limits 209.6 and 214 ohms,
t., the maximum variation from the mean value is 2.1 per cent. On the
represent "one unit" for

1"

1.
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— ARRANGEMENT

1

vj^^
y i)VSE7S910
—t^'
01

OF APPARATUS.

FIG.

5.

1

— HYSTERESIS

maximum

very small voltage since otherwise the variations of current

filaments.

and cp of the lamp would be diminished. During tlu' test the
voltage at the lamp must be kept constant; this is accomiilished

the

resistance curve occur at

the

maximum and minimuni

with a rheostat

R

AT.

with the aid of the voltmeter

I'.

mirror galvanometer of the Deprez type. C
contact device driven by a synchronous motor.
sitive

\
\

Other hand, the

Whcatstonc bridge.

\

1

and Ki are the connections
to the alternating current supply line.
Wi, Ji\ and IV are resistances. By means of the rheostat R the laiup L is brought to
normal incandescence.
The rheostat R must consume only a
a

\

/

/XN

i

fi

v^ /
,<•

'•s

•\

A

/

n

Y

V

/
^Tf

'

A

,

is

G

is

a sen-

the Joubert

.\s in the

de-

CURVES.

variation of the cp from the

mean

value amounts to 23 per cent. This variation depends, of course,
on the material of the filament, on the frequency and on the
voltage

Fig. 5

;

it

must be larger

for thin filaments than for thick

seen that the

minimum and maximum of
different moments than

entirely

of the current and voltage curves.

shows two hysteresis curves

row curve
s.-v

also

It will be

for the

tame lamp.

e relates to half a period, the current

and the corresponding voltage

1

The nar-

being abscis-

e being ordinates.

While the

—

— —
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current increases the voltage passes through the lower branch
of the curve
when the current decreases the voltage passes
;

through the upper branch. In spite of the distortion of the current curve there is no phase difference between current and voltage. The product of the effective values of current and voltage
is exactly equal to the power.
The distortion of the current
curve is simply due to the change in the ohmic resistance of the
filament.
The second hysteresis curve L also relates to one-half
period, the abscissae being again the current i and the ordinates
about at

is

its

mean

is

minimum value when
maximum value. This

its

about 75 per cent of the

minimum

the current

zero, the cp

With increasing current

value.

decreases and reaches

ment of

When

representing cp.

(68 to 86)

the cp

the current

large displace-

some

is

now

time, because

point

used

1345'

0.515

method (mentioned

mm

mm

The

When

was 0,0183 and 0.0200

respectively, the

lamp was lighted
larger than the voltage drop in the empty
iron tube while the

The

increase of rulile increases

difficult

to maintain a pure rutile arc

for

the arc to CFc, Oi) while rutile

is

not changed.

The

final

oxida-

tion products are, therefore, not wholly or partially gaseous, but
rutile is

conlaim-d

in

The author

the electrodes the less

is

calculates the theoretical

the watts per lower hemispherical candle-power
3 amp.

arc length
in

5

amp.

6 amp.

necessary to carry

it

oflF

ttode

if

the magnetite electrode

fore, practicable to

lamp with an

is

use less than S"

not preheated.

pT ""'

rlirtrr.dc containing 70 per cent

of

It

rutile.

is,

there-

With

magnetite and

0.80

0.76

10

1.02

0.6

0.51

0.46

0.41

0.4

0.38

0.34

15

20

0.28

30 per cent Ti O2
0.72

15

0.36

0.41

20

0.34

0.32

0.3

0.2s

For constant current the specific consumption in watts per
lower hemispherical candle-power decreases with increasing arc
length.
For constant arc length the specific consumption decreases rapidly with increasing current between 3 amperes and
6 amperes, but when the current increases above 6 amperes, the
decrease of the specific consumption is very slight. The specific
consumption remains then almost constant. On account of the
light sent upwards from a magnetite arc lamp, a reflector must
be used.
All the above figrures relate to measurements of the
power in the lamp itself, not including any series resistance.

The

intensity of the light

is

a

maximum

within the horizontal.

Electrodes containing 30 per cent of rutile are consumed somewhat more quickly than pure magnetite electrodes. The con-

sumption of an electrode containing 30 per cent rutile was i 05
at 9 ammm at 6 amperes, 1.65 mm at 8 amperes and 2.14
peres per hour.
Some figures are given on first cost and cost
of maintenance of magnetite electrodes. Dingler's Polyt. Jour.,
Jan. 5 and 12, abstracted in Elck. Zcit., March 21.
Arc Lamp. A. Bi.ondii.. An account of a recent (British)
Hitherto impregnated
patent for an enclosed flame-arc lamp.
carbons could not be used in enclosed arc lamps on account of
The principle of
the combustion gases and smoke developed.
the present invention is such a construction of the lamp that by
natural or forced draft the combustion gases and smoke are
quickly carried off into a condensing chamber where they are
The purified gases are returned to the proxpartly deposited.
A very limited circulation of impure gases
imity of the arc.

mm

—

—

within the globe

is

the arc

is

thus reduced from the bcRiniiing even

The

very large.

is

Arc Lamps.

— B.

The com-

the feature of the construction.

patent

Dusciinitz.

reprinted

is

March

illustrations.— I.ond. UAec. Eng'ing.

—A

in

full,

with

21.

useful illustrated

recent inventions in the construction of are lamps.

German

review of

The

descrip-

patent specifications.

diflfrrent improvements dealt with relate to the regulating
merhanisni of the arc lamp, the composition of the carbon elecMany of the introdes and devices for extinguishing the arc.

ventions described relate to flnine arc lamps.
,t.

14

and

gi

Elek.

,'liis

.

March

t7.

Tuiig.flrn

:i

.10

amp.

0.85

The

it

10

Ti O2

15 per cent

amount of smoke developed makes

with air so that an increased supply of air is necessary. With
magnetite containing .so per cent or more of rutile it is very difficult to start the arc brtwcen the magnetite and the copper elrc

8 amp.

0.95

tions are mostly abstracts of recent

the

given in the

1.58

if

liters), then for

is

5

process, first for an ordinary arc
an enclosed arc (2 liters) and, finally,
for a magnetite arc with positive copper electrode (0.023 liters).
It would seem that the magnetite arc lamp could, therefore, be
used almost under complete absence of air. Ruf the considerable

oxidation

for

0.581

mm.

bustion of the carbon

lamp (59

watts per cp

following table:

quantities of air which are required per hour for a current of 8

amiK-res

candles

Finally the influence of both the arc length and the current on

the

Pure magnetite has a tendency to boil with
This may bo avoided if the
resulting fluctuations of the arc.
electrode is artificially cooled, for instance, by using a magiiL-titc
electrode with a copper core, the copper conducting the heat
away. If this is done, magnetite electrodes without addition of
Magnetite (Fe.i o.) is oxidized in
titanium give good results.

The more

arc length volts

in the
in

any length of time.

solid.

following values, a magnetite electrode with 30 per cent Ti O:

being used.

—

the fjcvclopmrnt nf smoke.

0.546

694

negligible.

very

1000

9-75

eously the chemically active rays are diminished. At the same
time the volume of the arc gets smaller and the light cone gets
is

546

710

the content of yellow and green rays in the light while simultan-

It

8.54

20

with pure magnetite or with magnetite containing 50 per cent rutile, the voltage drop in the tube (while

sharper.

63.96

length, but constant current, the lower hemis-

pherical candle-power and the watts per candle-power have the

the current increases further, the

filled

still

0.634

0.673

voltage drop with 10 amperes was, therefore, 0.0131 volt.

was

0.71

815

9.75

mm

tube, but

711

517

63.5

thickness of the walls, had a resistance of 0.00131 ohm.

was, therefore, slightly

"

527

8.4

IS

in his first

filled

"

8-75

61.6

the radiated and generated amounts

oxides of aluminum, calcium, magnesium and silicon. An empty
internal diameter and i-i
length, 14
iron tube of 200

voltage drop in the

'

For varying arc

60.24

743
1062

—

the lamp was lighted)

"

504
620

Magnetite Arc Lamj-. W. Eminger. The Siemens Brothers
Company in Charlottenburg has patented a method of making
magnetite electrodes from "oxygen compounds of iron" by fusing them with the electric arc and running the molten mass into
iron tubes. The author has made a series of experiments with
electrodes prepared in this way. He has tested pure magnetite
(Fe» o.) electrodes, and also electrodes of magnetite with 15, 30,
The
50, 70 per cent rutile (Tio-j) and pure rutile electrodes.
magnetite used was about gi.i per cent pure, the balance being

was

"

candles, per cp.

watts

preceding abstract) and points out some disadvantages
Elch. und Masch., March 17.
similar method of Morris.

the tube

50

"

watts,

9-58

on the axle of ordinates.

detail the apparatus

O3

15 per cent Ti

30

amperes,

amps

is

The current finally returns to its starting
The author finally describes in

maximum.

watts
volts.

52/5

the cp

cp increases, but when the current reaches its maximum the cp
The
is still less than at the moment when the current is zero.
current now decreases, but the cp continues to rise rapidly and

reaches a

i6.

10

When

of heat arc about equal.

No.

almost constant

Near the minimum,

electrical energy.

for

of the cp

XLIX,

Vol.

per cent rutile, consuming 7 amperes at 64 volts, the spherical
candle-power was 834, hence the specific consumption was 0.537
watts per spherical (hefner) candle. For an arc length of 15
mm. the lower hemispherical candle-power and the specific power
consumption were found to have the following values for magnetite electrodes containing different percentages of rutile

is

explained by the fact that during the preceding time interval the current is low and, therefore,
the loss of heat much greater than the generation of heat from
the

:

Lamp.

— An

f

of

recent

British

patent

F.lektrochem. Industrie nf

Nurem-

ririiiuril

anted to the Consortium

a

——
April

— —

—

A

tungsten filament before being used for light-

raised in vacuuo or in an indifferent atmosphere to a very

is

high temperature, almost as high as

which

melting point.

its

For

in-

used subsequently at
the specific consumption of 1.5 watt per candle should be electrically heated with at least one watt per candle.
The result of
this treatment is that the filament becomes practically constant
stance, a tungsten filament

as regards

from

its

is

This

filament giving off all

its

effect is

to be

for instance, for a load of

electrical properties,

to 1.5 per cp.

I

explained as the result of the

impurities at the high temperature and

—
—

becoming denser. Lond. Elec. Eng'ing, March 21.
Tungsten Lamp. A. Bainville. A lecture before the Society
of Electricians iu Paris on the tungsten lamp. The author gives
a review of what has been published concerning this lamp in
the past, but does not seem to give anything new. L'Ind. Elec,

March

—

•

Company

805

The parcel traffic has become an important
The number of passengers carried was 51,512,99s, the car-miles run 7,389,576. The total expenses per carmile were 9.910 cents. The total receipts X7.86 cents, hence the
balance per car-mile 8.07 cents. Lond. Elec, March 22.
for 1906.

source of revenue.

—

Electro^Physics and Magnetism.

—

Paper Con^..nsers. A. L. Dearlove and R. M.
article giving 111 diagrams and a table the results
of tests as to the influence of temperature on the dielectric resistance of paraffined paper condensers. Lond. Lice. Eng'ing.
Paraffined

Savers.

— An

—

March

21.

— F.

Condensers.

T.

Trouton and

S.

Russ.

—

Power.

Power Company.

British

—A

note stating that up to the pres-

Company has

ent time the Newcastle-on-Tyne Electric Supply

been the most successful company in carrying out a bulk supply
of electrical energj'.
.\t the last annual meeting it was an-

nounced that 16,700 hp had been connected
the year,

making

The

a total of 70,000 hp.

mains during
revenue for the

to the
total

year was $884,050, of which only about one-fifth was received
from lighting consumers, so that the output is mainly for motors.
impossible to give the actual revenue per unit sold, as in a

number of cases no meters are used; but, notwithstanding the
large amount of energy sold at less than 2 cents per unit, the
profit amounted to $428,735 and the ordinary shares received a

The favorable result is due to the
dividend of 8 per cent.
progressive policy of the company in pushing out its feeders
and to an excellent commercial management.
Lond. Elec, March 22.
Electric Power in Briquet Factory. Rrijmbiegel. An illus-

in all directions

—

—

power applications in the lignite
Lanchhammer, in Germany. With the ex-

trated description of electric

briquet factory in

ception of the presses,

all

—

Electrificatwn

Steam Railways.

of

—

—

—

Selenium. A. Pochettino and G. C. Trabacchi. -An account of experiments on the behavior of selenium cells, prepared in different ways, towards alternating currents. // Nouvo
Cimcnto, Dec, 1906; Lond. Elec. March 22.

—

Electrochemistry and Batteries.

—

—

Magnetic Concentration. P. McN. Bennie. A fully illustrated description of the Grondal process for magnetic separation of iron ore. The ore is crushed dry to about one-half inch
tube.
This is followed by wet treatment in a ball mill which
reduces the size to from 10 to 100 mesh. The ground pulp is
then passed through a Grondal magnetic separator whereby the
non-magnetic particles are removed.
The concentrates are
pressed into briquets and heated in the Grondal briquetting kiln
without any binder. They issue from the kiln as hard, porous,
easily reducible ferric oxide briquets, with a minimum percentage of sulphur. The process is in successful use in Norway and
the author thinks that it should also have a field in Canada.
Electrochem. and Met. Ind., April.
Electrolytic Alkali and Bleach Industry. J. B. C. Kershaw.
An abstract of a Faraday Society paper giving statistical data
on the present situation of the electrolytic alkali and bleach industry. There are now 27 electrolytic works in operation in the
world, employing 54,700 horse-power, and with plant of about
13,000 hp Lying in reserve.
Some notes are also given of what
the author thinks will be the future of the alkali industry.
Lond.

—

—

—

Elec,

March

22.

Units,

14.

Galvanometer.

Traction.

abstract of a

22.

of the machines are provided with in-

Elek. Kraftb. u. Balinen, Feb.

dividual motors.

—An

Physical Society paper on the rate of recovery of
residual charges in electric condensers together with abstract of
the discussion which followed its reading.
Lond. Elec, March
(British)

10.

Osram Lamp. According to an advertisement of the German
Welsbach Company, the osram lamp is made for e. m. f.s from
100 to 130 volts, and for candle-powers of 32, 50 and 100 hefner
"We are now in a position to supply the osram lamp
candles.
promptly even in larger quantities." Extracts are given from
the report of the Reichsanstalt on tests of eight lamps which
has already been noticed in the Digest. Elek. Zcit., March 21.

It is

—

—
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burg, Germanj'.
ing

—

—

Measurements and Instruments.
J. K. A. W. Salomonson. — Einthoven

has re-

cently described a highly sensitive galvanometer in which a thin

annoymous

-•Kn

article,

"by a railway engineer," on the best system for electrifying

The author

steam railways from the operating point of view.

takes the view that as regards ease of operation the third-rail

silver-plated thread of quartz

a magnetic

in

field.

The

was tightened

like a violin string

distortion of the thread due to the

passage of current was observed with the aid of a microscope.
T. Place has made experiments with a modification of this in-

scription of a ,i50-hp single-phase traction

strument in which the magnetic field was produced not by a
magnet or an electromagnet, but by two parallel wires carrying
current. The thin thread was also distorted in this case on account of the electrodynamic attraction or repulsion from the
two parallel wires. The author has constructed an exact instrument based on this principle.
It may be used as galvano-

of 25.

meter, as an electrodynamometer,

system is much to be preferred to the newer single-phase overhead system which is now receiving so much attention. He
is also of the opinion that the saving in capital cost by the lat-

—

Lond. Elec, March 29.
Single-Phase Motor. W. Reiciiel. A

ter is overrated.

It is built

—

—

fully

illustrated

de-

motor for a frequency
by the AUgem. Elek. Ges. and is of the Winter-

Fichberg type. Elek. Kraftb. u. Bahnen., Feb. 4.
Transportable Transformer Station. E. Csekhati. An illustrated description of a transportable transformer station of 430
kilovolt ampere capacity, placed on a car and used on the Vel-

—

—

tellina Railroad.

scription of the
tric

2700

— C.

station

for traction.
in

fully

completed
is

form of three-phase currents

alternating current

converters

into

Bahnen, March

— The

illustrated

de-

is

direct
14

and

then changed in
current

at

five

it

will supply

furnished to the sub-

In five transformers the voltage

periods.

Dublin.

When

Electrical energy

with

it

The construction
arc given.-

Electric

Phys.

is

wattmeter or as an electro-

:i

described, and

Zeit..

April

some

results obtained

i.

Thermonuter for Medical Purposes.-— A note on an
thermometer specially adapted for tiie graphic

electric resistance

representation of the temperature of feverish patients with an
fully

Hismarckstrassc sub-station of the Berlin elec-

elevated and subway.

kw

March 21.
Heilkron.— A

Elek. Zeit.,

Sub-Slation.

Berlin

meter.

10,000 volts, 40
reduced and the
660-kw synchronous
at

is

750 volts.

Ehk. Kraftb.

u.

Tramways

o.i degree.

a wire or strip-shaped

mm

tenth of a degree.

As

the working

power

is

too small to allow

of ordinary methods of registration being used, the pointer

is

with a silver pin which is pressed on the prepared surface
I'urc platinum is the best metal to use for
of a revolving druni
fitted

23.

annual report of the Dublin United

.\ resistance thermometer, consisting of
conductor wound on a copper plate and
covered with a thin silver shell, is connected by a twin flexible
conductor to a registering apparatus constructed on the ohmmeter principle. The sensitiveness Is such that a movement of y
of the needle indicates a change in temperature of one-

accuracy of

—— — —

—

—
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the cap of the instrument, which is placed directly against the
armpit of the patient, as it possesses the great advantage of a
constant temperature coefficient. Lond. Elec, March 29.
Mutual Inductance. Rosa and Cohen. Two mathematical
papers.
In the first, by Rosa, the formula of Weinstein and
Stefan for the mutual inductance of coaxial coils of rectangular
cross-section are critically examined and compared with each
other.
In the second paper, by Rosa and Cohen, the various
formulas for the mutual inductance of two circular coaxial coils
of rectangular section are examined and compared by numerical

—

—

—

Bureau of Standards, Vol.

No. 3.
Photometry of Lamps of Different Colors. P. Lauriol. An
article showing the inherent impossibility of comparing in genBull, of the

calculations.

two sources of

eral

II,

—

—

light of different spectral composition.

The

author discusses limiting conditions under which photometric
measurements such lamps might be possible. L'Ind. Elec.,

March

— E.

Pressner.

—An

some notes on
determining the mean

article giving

theory of the LTbricht sphere

for

spherical or hemispherical candle-power by a single measure-

ment

coeflficient which endepends greatly on the uniformity and con-

pointed out that the "constant"

It is

ters into all results

stancy of the white color of the internal reflecting walls of the
sphere.

.\ny dirt which might settle on the walls

The author

disturbing factor.

with a gray color.

Anz.,

F.lck.

is

a greatly

prefers to paint the internal walls

March

Telegraphy

in

India.

— C.

T. Williams.

—.\n

article

on the

Baudot telegraph system in India where it is doing excellent
It has been employed to a large e.xtent before in Con-

work.

tinental Europe.

Some

—Lond.

details are given

March

Elec.,

Wireless Telegraphy

on the er|uipmenl of

22.

Certain Direction.

in a

— K.

Uller.

— The

author refers to Fleming's theory of Marconi's method of sending wireless telegrams in a certain direction by employing a bent
antenna. The present author criticizes some points of Fleming's
theory uliich he does not believe is confirmed by the cxpcrmients
referred to by Fleming. Phys. Zcit., April i.

Undamped
article

damped

Electric

Oscillations.

— Sahulk.x. — .\n

Elek.

und

'/"<'/f/>/i"»i<'.^PoiN<ARE.

.Masch., Feb.

—A

continuation and conclusion of his

—An

re-

.Signals.— Peter.

23.

illustrated

article

—

BOOK REVIEWS.
Elektki.sciier

Power."
Sicgel.

"'I'liE
E.NEwf;iE.
Selling Price of Electric
Die Pkeisstelllnc hein Verkaufe. By Gustav

Berlin

:

Julius

Springer.

192

pages,

illustrated.

Price, 4 marks.

The atUhor has presented

in this little volume ;i doctorate
on the cost and selling prices of electric power in different countries and cities, but particularly in Germany and in German cities. The data scl forth have principally been taken from
books and clectrotcchnical pcriodiciils.
Conipar;ilively
few
curves or graphic tabulations arc offered in the text. The book
will be mainly of interest to those who study electric power dis-

thesis

tribution in

German

cities.

Pmactical TR.sn.M. op DvNArto.s ani> Motors. Ily Charles
Smith. Manchester
The Scientific Publishing Company.

F.

.V)6

laws of electricity and magnetism upon which the desigii and
The production of

operation of electrical machinery are based.

m. f. in a dynamo is then taken up, leading to the effects of
armature reactions on regulation and commutation. The author
then proceeds to describe a series of experiments or tests illustrating very fully the characteristics of the principal types of
machines, including separate, series, shunt and compoundwound dynamos and motors, boosters, motor-generators and
e.

balancers.
all

cases the theory and an explanation of the purposes of the

test are given, as well as directions for

sary apparatus and a

list

connectnig up the neces-

of the observations to be taken.

Re-

of actual tests are given in the form of curves and the

sults

shape and peculiarities of these curves are discussed in such a
as to familiarize the student with the various characteristics
of the various types of direct current machinery in common use.

way

Towards

the end of the book a chapter is devoted to "Miscellaneous Tests" comprising the measurement of insulation redistribution of potential around the

Throughout the book

it

commutator and

on motor operation.
is

evident that the intention of the

author has not been to go into the subject mathematically, but
rather to give junior students a clear physical conception of what
is happening in a machine under various conditions of operation, without the use of ;my mathematics other than the most
element.iry al.^ebra and geometry.

With
By Howard

Reference to Anchor Ice and
New York John Wiley &

Formation.

Special

Frazil.

T. Barnes.

JCE

:

Sons.

257 pages, 40 illustrations. Price, cloth, $3.
This book gives the ice story of the mighty St. Lawrence
It

contains the results of the author's observations and ex-

periments,

some of which have been published from time

in scientific periodicals.

ters

on power
signalling as installed by the Underground Electric Railways
Company of London, Lond. Elec. Rev., March 15, 22,

The

After a few general hints on the precautions to be observed in
obtaining accurate results, a preliminary discussion is given of the

The

effects of the severe

on such a large river as the

St.

to time

Canadian win-

Lawrence afforded splendid

opportunities for the study of ice formation, especially in con-

L'Ectairage Elec, March 16 and

Railway

told.

3.

highly mathematical paper on the theory of the telephone
ceiver.

is

elementary experimental work in connection with the testing

to

River.

with the aid of the Duddell-Pnulscn arc-

oscillations

lamp method.

wishes to con-

what he

of continuous-current machinery.

illustrated

giving a simple explanation of the production of un-

who

i6.

further intended for the use of students as a guide

is

the effect of brush position

Telegraphy, Telephony and Signals.

the system.

The book

sistance,

3.

rules obtained at second hand, but

XLIX, No.

vince himself by actual trial of the truth of

In

10.

Photometer.
the

and

tion

Vol.

:

pages, 108 illustrations.

Price, S shillings.

This book of .ibout z.so pages is intended, in the words of the
author, "to serve as an element.Try introduction to the tcstnig of
continuous current dynamo machine ry," and will be nf use to the
practical man who is too practical to be satisfied with informa-

nection with

its

effect

on hydraulic developments

northern

in

climates.

The first chapters of the book deal with the physical law.s
governing the transfer of heat, the physical conslanls of ice and
the formation and structure of ice. These are preliminary to the
main features of the book, which brings out the conditions governing the formation and disintegration of frazil and anchor-ice.
These arc deduced from experiments and measurements of the
leniperatiire of the water during the winter by means of delicate
Precise temperature measurements
resistance thermometers.
and river temperatures are dealt with in two chapters. It is
shown by experiments carried out by the author and recorded in
the book, tlial a river never differs more than a small fraction
of a degree from the freezing point during the winter, and that
the growth of ice is accompanied by a minute temperature depression in the water of the order of .01 degree Fahrenheit.
A chapter on sheet, frazil and anchor-ice sets forth the reasons
fur distinguishing between these three forms <>( river ice.
A
chapter on theories to account for fr.izil .inil anchor-icc illustrates
the need for some terminology to describe and correl.ite the obscrv.itions of numerous writers on this subject.
The final chapter on methods nf overcoming the ice problem in engineering
work describes preventive measures which have been adopted.
Three forms of ice arc found in the St. Lawrence in winter,
sheet or surface ice, frazil and .inehor iie. These the author explains differ in their
.incc.

till-

mode of formation, their general appcarmrnpy in the river ;md the effnts which

p<isitioii lliey

they produce.
.Sliect-icc

forms over the surface of quiet water from

I

lie

h.mks

1

April
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toward the deeper portions by the direct contact of a cold
atmosphere. Once formed it increases slowly in thickness by
conduction of heat from the water through the ice and by accumulation of snow and frozen rain.
Frazil-ice is a fine specular-ice formed on the surface in open
channels where the current is too rapid for the border-ice to
extend across.
It sometimes appears as "plate-ice"' on the
smooth surface of a current, or as a numberless minute needle
crystals in rapids or at the base of water falls. Frazil-ice, it is
explained, is the result of surface cooling of the water in con-

The

with a cold atmosphere.

tact

fine

needle crystals

while in operation.
.ind filter paper,

807

It is

then sprayed on to the filtering cloth

The

revolved by the turbine.

centrifugal

mo-

tion carries the oil through the filtering materials, over the cones,
to the outlet.

The

passes through clean filtering material continually for

oil

the reason that as soon as the filtering materials

4.
^jg—j' ""- VALVE

become

dirty or

(iMi.cT')

HANDLE FOR
REMOVING COVER

once

formed increase in bulk by slow, continuous freezing and form
spongy masses, being very troublesome, as in this agglomerate
When
state they freeze to any object immersed in the water.
carried under surface ice they become attached to it and are
liable to dam up channels completely.
Anchor-ice, or ground-ice as it is called in England and grundeis in Germany and glace-du-fond in France, is ice which
grows in situ on the bed of a river which flows too swiftly for
surface-ice to form
it grows upward in long needle crystals
which ramify and divide, covering the bottom very much as the
weeds do in summer, and the long tentacles thrust upwards and
;

attach the frazil-ice.
Frazil-ice

and anchor-ice are the cause of winter and spring

To

prevent the stoppage of power plants the author de-

floods.

methods of placing the racks and wheels under
and applying artificial heat to keep the metal from be-

scribes successful

shelter

coming supercooled

in winter.

The general treatment

is taken from
book will guide in ihe
treatment of individual cases where the ice problem is involved.
The book should prove of great value to the engineers in general
and specially to those directly engaged in hydraulic development

of ice formation in rivers

a scientific standpoint and a study of this

northern climes.

ill

CENTRIFUGAL OIL

dammed up
llie

spray,

Alaskan Gold Dredge.

for an

'I'he Bonanza Basin Gold Dredging Company which has been
operating during the past years in the Bonanza Basin district of

.Alaska, with steam-driven gold dredges of Allis-Chalmers

other designs
of

ply

made arrangements
energy from

electrical

and

recently for obtaining a sup-

the

Dawson

Electric

Light

&

Power Company, of Dawson City.
of the electric power which is now

available the dredging com-

pany

of

has

ordered

dredge, which

is

the

alteration

In order to take advantage
the

big

Allis-Chalmers

the "sluice type," steam driven, to the "stacker

type" electrically driven. This alteration necessitates the use of
separate motors for each specific drive throughout the dredge,

addition to the substitution of

;n

devices

dling

required

The current

type.

new winches and

gravel han-

by the change from sluice to

stacker

to be used will be alternating, three-phase,

Oo-cycle, 2300-volts.

of

same manufacture, will be made up
motor will be 100 hp. 2300 volts

drive

:

and reversing. A 50-hp constant speed, 2300volt motor will drive 12-in. pump.
Two variable speed 30-hp,
440-vok machines will drive the main and ladder winches. A
15-hp constant speed, 440-volt motor operating at a speed of
p. 'm. will operate the screen and stacker hoist.
1 130
r.
The
for variable speed

means of

stacker will be driven by

a constant speed motor. 15-

A 3-in. primer pump will be driven from a 10
hp constant speed machine. The stacker for this dredge will
have 8o-ft. centers and a belt 30 ins. wide, driven from the top
end by a motor.
hp, 440 volts.

The

filter

The
phia,
oil

a

liiiic,
1

lie

P'ilter.

.111(1
Waste Saving Machine Company, of Philadelmanufacturing a turbine centrifugal oil filter constructed

Oil

is

new

principle for cleaning

oil.

which requires no care except
oil

is

run into the

liltcr

It is

operated by a steam tur-

to turn the

steam on and

otT.

ihroitgli the shaft of the turbine.

FILTER.

first

exposure occurs, or near

new course through

an advantage, as
ing materials are all exposed to the
This

in older

is

can be taken apart

in

the clean filtering

methods the

filter-

dirt in the oil at once.

a few minutes and the

filter-

ing materials cleaned and used over and over again, with the

exception of the paper through which the
it

is

This

oil passes.

is

so

not worth using again.

Electrically- Driven

Paper Mill

Japan.

in

Representatives of the Oji Paper Company, of I'okio, Japan,
have for some time been inspecting various electrical properties
in the United States with an eye to installing a modern electrically equipped paper mill in Japan.
As a result of their investigations, orders have been placed in the United States for a
very complete electrical and mechanical equipment amounting
to over a million dollars.

At

the

power

station

there

will

be

installed

four

water-

wheel driven three-phase, 3125 kva units, generating current
Power
at a potential of 3450 volts, at a frequency of 60 cycles.
for exciting the revolving fields of these generators will be furnished by the usual twin exciting units, consisting of two 150kw generators, driven respectively by an induction motor and

Generator regulation will be affected by a
Twelve water-cooled, step-up transformers

a small water wheel.
Tirrill

regulator.

will be

arranged

in sets of three to raise the voltage for a 13-

mile transmission.
7050

kw and

the

Each transformer will have a capacity of
primary voltages will be arranged with Y

connections for either

4(1,000 volts, 45,000 volts

or 44,000 volts.

embodying the standard practice of
General Electric Company will be installed in the main sta-

-\n eight-panel switchboard
the

.A.t
the sub-station near the mill, 12 step-down transformers will be employed to reduce the transmitting potential
The switchboard will be arranged to
to 2200 or 2100 volts.

tion.

distribute

power

at the desired voltage directly to the

motors.

In the paper mill five "jo-hp, 2000-volt induction motors will

These motors have an exarmature circuit and controllers to vary
the speed. Each motor will have an extended shaft and will be
so placed between two pulp grinders that both grinders can be
Four beater machines are to
driven directly without belting.
be driven, each by a 350-hp induction motor operating at a poA fifth will be driven by a 200-hp inducIcntial of 2000 volts.
tion motor and all will be operated on the rope drive system.
The Oji paper mill will be situated at llokaido.
be used to drive the pulp grinders.
ternal resistance in the

Turbine Centrifugal Oil

where the

then takes a

'

The motor equipment,
The bucket

as follows

it

materials.

cheap,

Motor Drive

at the point
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and Commercial News

of trade were
weather, retail sales of Spring
wearing apparel being retarded by storms and cold weather
at many points.
In some sections, however, seasonable conditions were experienced.
The volume of business transacted,
on the whole, exceeds that of the corresponding period of other
years.
The temporary interruption to retail distribution by the
weather had no ill effect upon jobbing and wholesale business,
heavy transactions and shipments testifying to confidence in the
future, while mercantile collections show further improvement.
Several strikes have retarded work, notably in sawmills at
Portland. Ore., and in shipbuilding at Cleveland, but manuTextile
facturing returns are most satisfactory on the whole.
mills, machine shops, steel plants and footwear factories have
favorable feature was the renewal
little idle machinery.
of buying of Bessemer pig iron on a very large scale for secondhalf delivery at prices representing a compromise between buyThe situation of money is toward further
ers and sellers.
ease; shipments of currency to the interior are heavy, but collections are still backward, though they are said to have notably
improved in the northwest and in the eastern dry goods trade.
The labor situation, despite local disturbances, is very good,
and wages in many lines have been advanced. Railway congestion is less acute, and deliveries of grain, coal and other
commodities are increasing. In the iron and steel trades the
preeminent feature of the week was the heavy buying of
Bessemer pig iron by steel making concerns, the tonnage contracted for in the Pittsburg district aggregating over 260,000
Business in
tons, 250,000 tons being for second-half delivery.
foundry iron is quiet, but there is some inquiry for the last half
Demand for structural steel, chiefly for railway
of the year.
bridge building, is very heavy. Chicago interests have ordered
20,000 tons of steel rails, while China and Japan has 7000 tons.
Domestic copper
It is said that some heavy business is pending.
strong for all deliveries.
is
lake, electrolytic and casting
The prices for round tonnages ruled unchanged till the week's
end at 26 a 26V2 cents for lake; 25^ a 25V2 cents for electroCasting copper is
lytic, net cash at the port of New York.
increasingly scarce for nearby shipments at 25 a 25% cents
There is no visible supply of any description of
sixty days.
prime domestic copper. Bradstrcet's reports 194 business failures during the week ending April 11, against 137 in the week
previous and 161 in the corresponding week last year.
irregular,

Vol.

ALUMINUM PRODUCTION.— The

for the construc-

the

Subway

loop

between the East River bridges, that in Centre Street, between
Pearl and Canal, were opened by the Rapid Transit Commission last week. The bidders were the Degnon Company and
the Cranford Contracting Company of Brooklyn, whose bids
were as follows: Degnon Company, tunnel, $2,952,000; Degnon
Company, pipe galleries. $83,000 Cranford Company, tunnel.
The
$3775.ooo; Cranford Company, pipe galleries, $50,000.
difference between the two bids was a surprise.
The Degnon
Company built that portion of the present Subway which runs
through very nearly the same territory, and is now building
The bids were
the Belmont tunnel under the East River.
higher than the preliminary estimate of Chief Engineer Rice.
who had figured that the entire loop would cost about $15,000,For the
000. of which $6,000,000 would be used in Manhattan.
section bid on last week Mr. Rice's estimate was $2,600,000.
The work must be finished in twenty months, and a bond of
$300,000 is required. The other sections will be let as soon as
;

possible.

TELEPHONY IN INDIANA— A. C. Lindermuth. president,
and C. S. Norton, secretary of the Indiana Independent Telephone Association, are authority for the announcement that
representatives of the Bell Telephone Company have made an
unofficial proposition to the Independent companies in Richmond. Logansport. Fort Wayne and South Bend to turn over
their local property and business in said cities in consideration
of their permitting the Bell Company to connect its toll lines
with the Independent Companie.^ board for toll or long-distance
In other words, the proposition is to abandon its
business.
local exchanges and turn over the local business to the Independents in exchange for the long-distance business of the
independents.
These officials say that if the deal is to cover
the entire state with the possible exception of Indianapolis and
Kvansville. they think the proposal will be ratified by the inde-

pendents.

PLANT FOR STEEL WORKS.— Following

the recent pur-

Allis-Chalmers blowing engines for the equipment
its new steel plant at Aliquippa, Pa., the Jones &
Laughlin Steel Company, of Pittsburg, has just placed orders
for two direct-current generators, of the same manufacture,
each of looo-kw capacity for installation in the same plant. The
two new units are of the compound wound, engine type, to be
used for supplying current for the variable power load common
to the modern steel mill, where extensive use is made of electric

chase

of
of

ten

consumption of alumiand hence it is interesting to note some figures cited in the IVall Sired Ji'urnal.
There was produced in the United States during the year igofi,
• 4..VS0|00o pounds of aluminum, an increase of 4,.350,ooo pounds,
It had
or nearly 50 per cent over the previous year's output.
been stated that last year a production of 20,000,000 pounds
would be possible, through the enlargement to the various
plants of the Pittsburg Reduction Company, but apparently
these were not brought info full play during the twelve months.
The Aluminum Company of America, which is the new name of
the Pittsburg company, is installing a continuous rolling mill,
the only one of its kind in existence, and the power capacity of
the works there is also being doubled. The aluminum industry

motor drive for many purposes. These machines are wound
250 volts and will be operated at a speed of 94 r. p. m.

has only been in existence in this country about twenty-five
and the results of the first year's operations were eightythree pounds, produced in 1883. It grew to 150 poinids the next
year; to 3,000 pounds in 1886, and 18,000 poinids the year
following.
The million pound mark was reached in 1806, and
A.-i far back
last year had swelled to over 14,000,000 pounds.
as 1870, however, aluminum was imported into this country, the
Thus far this year Ihrrc has Ijcen
value of which was $'>8.
none imported, hut February exports from the United .States
were valued at $22,2oK. against $11,110 in the same month last
year.
For the eight months ended March i, aluminum valued
al $,122,022 has been exported; this compares with $220,422 in
the corresponding period last year and $ti8,.S20 two years ago.

WFSTINCHOUSF F.ARNINCS.- It is stated from Pittsburg that the orders received by the Wcstinghouse I'".lectric and
Manufacturing Company during March represent a greater
value than the business of any previous month in the history
Since Jainiary i,
of the company, aggregating over $4,000,000.
there has been no let-up in the record-breaking business of last
year, and there are even now suHicicTit orders in the various
dcparlmcnts of the East Pitl.sburg works to keep the .<hops
employed to their full capacity during 1907

num

in the electrical arts increases steadily,

year.*

THE CROCKFR-WIIEELER COMPANY,
office

and works are

at .Ampere. N.

J.,

whose

has found

it

for

main

impossible

its rapi<lly increasing business in electric motors and
generators in Birmingham. Ala., from .its New Orleans and
Baltimore offices, and has been obliged to establish headquarters
The company's rolling mill motors, built esin Birmingham.

to handle

pecially for this arduou.i service,

is

the

C-W

specially

which

ha.>

The new office,
the greatest impression in Birmingham.
which is in the Woodward Building. Birniiughani, is in charge
of Mr. B. A. Schroder, who hitherto has t.nken rare of the New

made

Orleans territory of the company.

THE UNITED STATES GOVERNMENT,

after

two years

of consideration, has just awarded to the Westinghouse Companies a contract for the complete electrical equiiJUient of the

April

ELECTRICAL W

20, 1907.

station now being erected in connection with the new
Congressional buildings in \\ ashington. D. C. It will be a most
modern plant located about four blocks south of the Capitol
m Garfield Park, and will, when finished, furnish heat, light
and power for the group of buildings immediately surrounding the Capitol, namely, the Congressional Library, the new
Senate and Hruse Office buildings, and the Capitol itself. The
contract calls for four 3000 hp Westinghouse-Parsons steam
turbines and four 3000 hp Westinghouse generators.
The
machinery will all have to be delivered before the end of the
present year, when the plant is expected to be in full operation
All of the apparatus is now being constructed at the East Pittsburg works. The contract also calls for 16 6oo-hp high-pressure
Atlas water-tube boilers and four 2000-kw Westinghouse-Parsons turbines, which are to be delivered prior to the first of next
year, at which time the plant, it is hoped, will be in actual operation.
The order for boilers is the largest ever placed by the
Government, and the plant, when completed, will be the largest
and most modern of its kind thus operated in the United States.
J. G. White & Co. are the consulting engineers.

power

PITTSFIELD SPARK COIL.— Announcement
made by William

P.

has been
treasurer and manager of the Pittsof the acquirement of a half interest

Wood,

Spark Coil Company,
company by Zenas Crane and Senator W. M. Crane and
the contemplated removal of the company's business to Dalton
in the immediate future.
The factory in that town owned by
the Messrs. Crane and which is to be vacated by the Dalton
Shoe Company has been leased for a term of five years with the
privilege of buying it at the expiration of that time and in all
fielj

(3

R L D

809

.

unit will be 750 gallons per minute, with the motor running at
a speed of 1150 r. p. m.
The total head against which th^
pumps will operate is 231 ft.

ELECTRIC SIGNS.— The Mobile Electric Company, manufacturer of the Mobile electric signs, has sold its patents, rights,
stock and business to the Federal Sign System (electric), 317
West 42d

New York

Eastern representative of
111.
Requests for information regarding Mobile signs should be sent either to the
New- York office or to the Federal Electric Company, Lake and
Desplaines Streets, Chicago.
Street.

the Federal Electric

City.

Company, Chicago

LAMP FACTORY SALE.— The

St. Marys Incandescent
of St. Marys. Pa., has recently been sold to
the National Electric Lamp Company, and the factory has
been closed, although it is understood that in general lamp
manufacturers have lately had to do stunts to keep abreast of
orders and maintain a proper lamp supply.

Lamp Company,

NEW COPPER WIRE

MILL.— The Waclark Wire Com-

pany, New York, is to build an addition to its plant at Bayway,
N. J., to increase its capacity for the drawing of copper wire.
The new structure will be 53 x 203 ft., two stories, and will
cost $35,000.

in the

probability by
new quarters.

the plant will be fully installed in its
present factory on Renne Avenue, Pittsfield, affords only 11.000 square feet of floor space, while the
Dalton factory which is three stories high with a basement and
is 210 feet long by 40 wide will give the company 33.600 square
feet of floor space, a little over three times that of the present

July

i

The

plant.

THE PEERLESS RUBBER MFG.
has just
broken ground for a large three-sto'-y factory building at their
plant at New Durham, N. J.
This with other improvements,
when finished, will give the Peerless Rubber Mfg. Company the
distinction of having by far the largest mechanical rubber plant
m the world. There will be several new calendering machines,
a large number of presses for mold work, besides a new installation of washers, grinders, mixers, etc.
These improvements when completed will add to the capacity of the plant
about 30 per cent. For the last four years this company has
been running both a night and day force, and it is hoped that
the new- improvements will do away with this necessity. The
department in which the "Rainbow" and "Peerless" packings
and the "Eclipse" gaskets are manufactured, will also be greatly
enlarged and improved.

COMPANY

HEAVY SIGNAL ORDER.— Contracts

for switches and
constructing in New
York, have been let to the Union Switch & Signal Company
by the Pennsylvania Railroad Company. The contracts are the
largest of the kind ever let by any railroad company.
The
exact figures are being withheld. They will cover the electric
tracks from the Passaic River to a point on the Long Island
Railroad east of what is known as the Sunnysidc Yard.
It
will cover three great yards, besides the running of tracks.
The work will include the complete switclving, signalling and
interlocking e(|uipmcnt for the entire distance, and it will
take about a year to complete it.

signals for the great terminals, which

it

is

STANLEY ELECTRIC FACTORY.—Osteyee

Bros, have
been awarded the contract to erect one of the large new factory buildings which are to be built during the spring and
summer by the Stanley Electric Company at Pittsfield, Mass.
The building is to be one story, about 200 by 150 feet, and will
be located nr.rtheast of the entrance to the plant and at the
south end of the Wright property, so called. It will be used
for insulation purposes.
It will connect with the blacksmithing

and sawtooth buildings, and is
Messrs. Osteyee will btijin on the

to

cost

about $80,000.

The

rontr.ict at once.

PU.Ml'lNG PLANT,— The City of Rhinelandcr. Wi.v, is to
have an addition to the pumping capacity of its water works in
the form of an Allis-Chalmcrs four stage centrifugal pump,
driven by a 7S-hp Allis-Chalmcrs induction motor, recently
purchased, wound for 3-phase, 60 cycles, constant speed type
mounted on the same base. .\t full load the capacity of this

Financial Intelligence.
THE WEEK IN WALL STREET.— The stock

market was
narrow and professional, the tendency on the part of
traders being to attack prices. Public interest was lacking and
the only support came from occasional covering by shorts.
Actual developments bearing on the stock market were mainly
unimportant. Not a little discussion was heard on the subject
dull,

of reductions in prices for copper, this being mainly responsible
for the weakness which developed in Amalgamated, American
Smelters and others of that group. Little attention was given
by the street to the new issue of Wabash notes, on terms which
are but little better than those granted to the Erie in connection with its recent borrowings in that way. The heaviness
of the Hill stocks, and of Reading as well, was attributed to
bearish activity in them, coupled with the fact that there still
seems to be opportunity for belated liquidation by tired-out
holders in those securities, the same being true of St. Paul.
The United States Steel stocks in the early part of the week
showed a considerable degree of strength, but this was lost in
the later transactions, despite the persistency with which talk

about

a possible increase in the

dividend on the

common

stock

March quarter finds circulation. Business in the electric
and traction stocks was dull like the rest of the market and net
declines were the rule at the close of the week. Western Union
was the one exception, closing with a net gam of ^-point.
The curb market was generally heavy, ending the week with
The reduction in the price of copper metal
the lowest prices.
for the

here and abroad checked buying of mining issues as a whole,
and the pools in them made haste to liquidate as much as thiy
Following are the closing quotations of .A.pril 16:
could.

NEW

YORK.

Apr. 9 Apr. 16

AllisChalmars

Co

.-Mlis-Chalmers Co, pfd,
.\merican Dist. Tel
.\merican Locomotive..

I2}4
35

65
.^mer. Locomotive pfd. 105
American Tel. & Cable. 75
..
.\mcrican Tel. & Tel..
Brooklyn Rapid Transit 61 ^S
Electric Boat
28
78
Electric Boat pfd
Electric
Electric

\'ehicle

Vehicle

pfd

iiH Heneral

Apr, 9 Apr, 16
148H i46'A

Electric

28
78

tludson River Tel
Intcrborough Met. com.
Intcrborough Met. pfd.
Mackay Cos
Mackay Cos. pfd
Marconi Tel
Metropolitan St. Ry
N. Y. & N. .T, Tel
Western Union Tel

,.
,.

Westinghouse com
Westinghouse pfd

32
62!-^

106
75
..

6o'/i

265^
60

82J4
145

as

60

82>i
146

•BOSTON,
.\pr. Q Apr, 16
.^p^, 9 Apr, 16
,\merican Tel, & Tel... i22ji 123)4 Mass. Elec. Ry. pfd
59M 59^4
Mexican Telephone
,.
Cumberland Telephone. ..
New England Telep,,. ii8^^ lao
201
Edison Elec, Ilium,,., 208
6
150
Genera! Electric
147J4 Western Tel, & Tel,,
West, Tel, & Tel. pfd. 70
70^
Mass, Elec, Ry
17
,

PHILADELPHIA.
9 Apr. 16
49j4
49^

Apr. 9 Apr. 16

.\pr.

.'\merican Railways....
Elec. Co. of .America..

Storage Battery..
Elec. Storage Bat. pfd.
F.lec.

loVi
55

10
54J';

Phila.
Phila.
Phila.

Electric

Rapid Trans
Tr.tction

8^

16M

SH

i/Vi

94^

CHICAGO.
Apr. 9 Apr. 16
9 Apr. 16
•200
180
National Cailoii
72
76
Chicago Ciiy Ry
..
National Carbon pfd.. •no
in
Chicago I*'(li's<in
Union Traction
20
20
Chicago Subway
ITnion Traction pfd
Chicago Tcl. Co
Metropolitan Elec. com. 22
24
.\pr.

•Asked.

:
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LIGHTING IN PHILADELPHIA.— Formal

application has

been made at Harrisburg for charters for the Pocahontas Gas
Companj' and the Sterling Gas. Light & Power Comapny, to
manufacture gas. and operate, lease, and sub-let gas plants in the
city of Philadelphia.
These companies are to be subsidiaries
of the Pennsylvania Gas & Power Company, of Delaware, incorporated with $100,000 capital paid in. This is a new public
service corporation, for the construction and operation of gas
plants, the purchase, construction and operation of electric
tractions and railways, and also has the right, under its charter,
to construct sewage plants and disposal stations, and to manufacture and sell fertilizers. The capital interested in the holding

represents well-know'n New York and Philadelphia
and while the organization has not been entirely completed the board of directors consists of E. A. Corbin, Jr.. president of the Continental Chemical Company. Philadelphia John
J. Kirby. of New York, of Delahunty & Kirby. counsel in
New- York for the Bank of the Metropolis Martin V. Bergen,
Jr., who was identified with Wolf Bros, and secured the charter
for that syndicate for the New Jersey & Pennsylvania Tunnel
Company; Emmanuel C. Levy and Albert C. Levy, of this city.
who have connections with the Guggenheims John J. Brierly.
formerly associated with the financial department of John
Wanamaker, and Geo. W. Weisshaar, several years a leading

the

company has authorized an

from $2,366,300

made

to $10,000,000

;

;

;

politician.

DIVIDENDS.— Directors of the Electric Bond & Share Company have declared the regular quarterly dividend of i^ per
cent on the preferred stock, payable May i.
Directors of the
West Penn Railways Company have declared a quarterly dividend of 54 per cent on the preferred stock, payable May i.
Directors of the United Electric Securities Company have declared the regular semi-annual dividend of 3J4 per cent on the
preferred stock, payable May i. The regular quarterly dividend
of J4 per cent on the capital stock of the Cleveland Electric
Railway is payable April 15. The directors of the Columbus
(Ohio) Railway Company have declared the regular quarterly
dividend of 1% per cent on the preferred stock, payable May 1
The directors of the Central District Printing & Telegraph
Company have declared a regular quarterly dividend of 2 per
cent, payable April 30.
Directors of the Twin City Rapid
'Iransit Company have declared the regular quarterly dividend
of iVi per cent on the common stock, payable May 15. Directors
of the East St. Louis & Suburban Railway Company have declared the regular quarterly dividend of I'/j per cent on the
preferred stock, payable May i,
Director.5 of tlie American
District Telegraph Company of New Jersey have declared the
regularly quarterly dividend of i per cent, payable April 22.

increase

the

in

capital

i6.

stock

no issue of new stock has been

The probabilities are that this stock will be issued
time to take care of the floating debt and provide
necessary working capital as needs may require.
as yet.

from time

to

MEXICAN TELEGRAPH.—The Mexican Telegraph Company has issued its annual report for the year ended December
The income account is as follows:
31, 1906.
1906.

Total

receipts

$612,933

126,386
30,000
3-, 431

114,448
24,000
11,676

101,233
38,002
29,008

$188,817
5S3.055
263. 06S

$150,124
520.018
191,260

$168,243
444.690
191,260

$319,987
2,004,947

$328,758

$253,430

1,676,189

1,422,838

$2,004,947

$1,676,268

Cable used in repairs

Surplus
Previous surplus
Total surplus
Construction account expenses...

1904.

$670,242

Mexican Government
Total deductions
Net earnings
Dividends

1905.

$771,872

Deductions:
Operating expenses

company

interests,

XLIX, No.

Vol.

$2,324,934
521,397

Net surplus....
$1,803,537
$2,004,947
$1,676,268
The net earnings were equal to about 19.4 per cent earned on
the $3,000,000 capital stock.

CHICAGO EDISON BONDS.—A

composed of

syndicate

N. W. Halsey & Co., A. B. Leach & Co.. the Illinois Trust &
Savings Bank, and the National City Bank are offering $5,000,000 5 per cent three year gold debentures of the Chicago Edison
Company. The retirement of the debentures is optional on any
interest day at loi.
The debentures are a direct obligation
of the Chicago Edison Company, and are guaranteed by the
Commonwealth Company, \\ hich has a forty year franchise.
Lender the trust agreements executed by both the Chicago Edison Company and the Cominonwealth Electric Company no
obligations secured by mortgage or lien of any nature can be
put out while these debentures are outstanding. The net earnings for the last fiscal year of botli companies were equivalent
to four and one-half times interest charges on all indebtedness
of both companies, after deducting interest on ;ill first mortgage
bonds.
MO. .A.ND KAN. TELEPHONE.- The Missouri and Kansas
Telephone Company. Bell sy.stem, earned gross $2,035,421 last
year, and net $390,109.
The net surplus w^as only $9,838, as
compared with $293,727 in 1905. The company increased the

number

of

its

stations,

including sub-licenses,

92,929, a gain of 25,403, or 37.6 per cent.

The

from 67,526

to

inilcage of ex-

change wire increased from 123,747

'o 186.054. a gain of 62,307
increase of nearly $300,000 in indue to the expenditure of about $5,000,000

The

miles or 50.4 per cent.

land.

.Southwestern

'ic

terest charges was
advanced by the Ainerican Telephone and Telegraph Company.
Accounts payable at the end of the year were $1 1.584,6()(). against

listed

on the

an

$6,361,194.

TRACTIONS IN OHIO.— The new

securities of the Cleve-

& Columbus Traction Company will
New York Stock Exchange, and will include

mortgage bond.-!.
$2,500,000 of 5 per cent cumulative preferred stock and $7..soo,ooo
of common.
The Cleveland, Southwestern & Columbus is a
newly organized consolidation of the Cleveland & Southwestern
'Traction Company, the Cleveland, .\shland & .Mansfield, and
the Ohio Central 'Traction Company and is one of the most
issue of $10,000,000 20-year 5 per cent general

in the state
The system already
has in operation 170 miles of track, mainly on private right of
«ay.
When the forty-four mile strip is completed between
Mansfield and Seville, the -system will have a direct connection
between Cleveland and Columbus, and it is said that negotiations pending with ihe Columbus, Delaware & .Marion may
lead to the purchase of lease of that line by the syndicate
headed by !•'. T. Pomcroy, president of the Cleveland. Southwestern & Colnmbn'i, 'The syndicate also owns the Mt. Vermin
Electric Railway & LighC Company, which i*. in line wiili
another route from Woostcr to Columbus.

complete traction systems

ROCKY MOUNTAIN TELEPIIONK.-Tlie
of

the

Rocky Mountain

Hell

'Telephone

annual report

Company shows

a>

follow".
'iro**

fCxpCHKi

Hf'--:
piTiilrnils

tiio%

Incrrafir.

tl.2Jl.774
l.n»^.04X

$iHg,ta7

.IK'.HH.i

Jiit,7.1l

v6t07'>
9.».>5i

jj»

i6ri,nH

7«..<0.1

fiB.oofi

Mao,.l(lb

i>"'P'"«

While dividend

11JO6

$i.4lo.9or
t.Ioo.olH

10.407

1.10.

had not greatly increased over
the previous year, the inclusion in the charge of $l.S9,.l4f) carry
ing rharge'- for the debt of the company, makes a large in
crea-^c in ihi-. item and a rorrespf)ndinKly large decrease in Ihe
amount charged off to surpliii. This romp.iiiy has a large floating indebtedness incurred for extensions and iirilirinrnt'i While
rcf|uircmcnt!i

'The company has besides the 92,1)29 .stations operating directly above, abinit 50,000 under ntlicr contracts making
a total of about 150,000.
C.
tral

& S. A. rRLEGRAPIIS.— The animal report of the Cenand South American 'Telegraph Company, for 1906 shows

that while gross earnings increased 12 per cent, net earnings
16.6 per cent over those of the previous year,
apparently through economy of uperation. 1'he ratio of oper-

show a gain of

to gross was almost
namely, 32.6 per cent.
principal items are as follows

ating expenses

identically

the

same

as

last year,

The

Per ct
12.0
$159,258
'•*
50.414
'6-6
141.844
994. '4.1
as-*
97.184
475.57.1
37.>
378.390
1.394.877
nf surplus for the year increased 25.6 per cent
1906.

Gross
Kxpcnscs
Net
Surplus
I".

\-

T..

$1,475,507
481,364

.surplus

1905.

Increase.

$i,Ji6,240
4JO.950
852,299
378.^81
1,016,487

The amoiuil
liver that nf Ihe previous year.

PA., DEAL. -Sloekholdcrs of the L.inLight CiMiipany have received Ihe first
(•aymeni of 25 per ceni, or $500,tKX), upon their holdings, which
liavc been transferred to Bertron, Sloors iSr Griscom, on behalf
Other p.iyments of 25
of Ihe Me( "all's berry power iiilercst.s.
per eenl will be paid on June i, Sept. i, and Dec. i next, Ihumaking Ihe purrhasc price $100 per share on $2,000,000 of capital stock, Ihe p.tr v.ilue of which is $.50 per share, or $1,000,000.

'THE L.VNCASIER,

cr.sUr

County Railway

WEST

&•

SIIOKb". TR.M'ITON.- The West Shore Traction
has received llie conseul of the Slate Railroad Commission lo increase its capital frmu $250,000 to $500,000, and to
The cnmpany will build an
issue a first nmrlgJigr of $1)00.000,
electric road in Riickl.iiid ('mmly fmrn Carlerel Road on the
New Jersey side, lo Timipkins Cove.

Company

April

ELECTRICAL
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BRIDGEPORT. ALA.— The City Council has granted T. \V. Pratt, of
Huntsville, a franchise to construct and operate an electric railway; also
ligrbt

and power plant.

GOODWATER. ALA.—The
to

citizens voted April 8 to issue $5,000

bonds

complete the electric light plant.

JASPER, ALA. — The
electric lighting plant.

City Council has decided to install a municipal
is understood that the plant will be built in a

It

short time and will cost about $10,000.

NORTH BIRMIXGHAM. ALA.— The
$25,000 for

citizens

have

voted

to

issue

which has recently
changed hands will be shut down for 20 days for permanent repairs.
The new owners propose to renovate and rebuild the entire system, and
to generate 1000 horse-power.
Permission has been granted the company
by the City Council to close down for a period not longer than 30 days.

TUCSON, ARIZ.— The

electric

light

plant

Tucson Gas. Electric Light & Power Company

will increase its capital stock to $500,000 to

William

and equipment.

S.

provide for future construction

and Charles \V. Durbin are among the

Iliff

directors.

ARKADELPHIA. .\RK.— Frieby & Thrasher, of Malvern, have purchased the Arkadelphia telephone plant from H. J. Runyan, of Amity.
They also own the Malvern system.
CORDELL, ARK. — The

have voted to appropriate $20,000
and extend the water works system.

citizens

establish an electric lighting plant

PINE BLUFF, ARK.— Extensive
the plant of the Pine Bluff Water &
is

S.ACKAMEXTO, CAL. It is stated that negutiations have been comcluded for the absorption of the Capital Telephone & Telegraph Company,
of this city, by the Pacific States Telephone & Telegraph Company.
The
Pacific States will continue to operate the Capital plant until it completes
its three-story building, when the two systems will be merged.

SAN DIEGO. CAL.—A franchise has been granted to E. Bartlett by
the City Council to construct and operate a street car line.
SAN DIEGO, CAL.—As

a result of a conference between J. D.
D. Collier, president of the Point Loma Electric Railway Company, the San Diego Electric Railway Company will build and
operate the line for which the Point Loma Company has secured a fran-

Spreckels and

to

SAN FRANCISCO, CAL.— Preliminary steps have been taken for the
organization of the Oriental Electric Light Company. A site has been
secured and the cost of the plant is estimated at $14,000. The plant is to
be built by the Chinese residents in the city.
SAN PABLO, CAL.— W. S. Rheem has been granted a franchise by
the Board of Supervisors of Contra Costa County to construct and operate a street railway,

—

SANTA CRUZ, CAL. Application has been made to the City Council
by the Union Traction Company for a new Soquel line as far as the
city limits.

—

STOCKTON, CAL. The Central California Traction Company has
applied to the City Council for a 40-year franchise to operate an electric
railway on certain streets in this city.

COLORADO SPRINGS, COLO.— K.

improvements are contemplated to
Light Company. Frank C. Bridges

ALTURAS, CAL.— The

Alturas Electric Light & Power Company,
whose plant is located seven miles outside the town of Alturas, Cal., has
recently undertaken substantial improvements and additions to its present
equipment. A contract placed with the AUis-Chalmers Company includes
a 30o-k\v, 6600-volts, three-phase. 60 cycle water-wheel type generator and
a 9-kw exciter, also water-wheel driven, operating at a speed of 600 r. p.
m. The Alturas plant, although built for electric lighting service, has
heretofore been steam-driven and made no use of the water power: the
installation of water wheels being an- addition.

Oakland Traction Company

contemplating
the building of an electric railway to the top of Grizzly Peak.

BERKELEY, CAL.— It

reported

is

that

Great

the

Company, through Henry Brown, will ask the trustees
this city as well as in Oakland for lighting and power,

Western Power

BRIDGEPORT. CONN.— The

CAL.^^H. L. Tackman, manager North Mountain Power
Company, writes that the proposed work contemplated by this company
will cost about $500,000.
Nothing definite has yet been done.

CAL. —'Los

.\ngeles aqueduct officials have received
from Washington stating that the forestry department has
approved the application for permission to build a power plant on Division Creek.
This creek is in the Owens River \'alley and the power
plant is to be used in connection with the water project.
notification

—

MODESTO, CAL. The Board of Supervisors of Stanislaus County
has granted a franchise to W. A. Irwin to operate a street railway on
certain streets in Turlock. and also on certain portions of the county
road from Turlock to the Merced County line. The amount paid for the
PAS.ADENA, CAL.-— The

Edison Electric Company has recently served
a notice on City Attorney J. Perry Wood in a new action to restrain the
city from expending the money derived from the sale of the electric
light bonds for construction of the electric light plant.
They will also
move that the court issue a restraining order for expending the money in
the bond fund for construction of the plant, which, if granted, will stop
at once the construction work now in progress.

PLACEUVILLE, CAL.- The
is to

system of the American River Electric
Paul Robinson is local superintendent.

be improved.

REDDING, CAL. —The

Northern California Power Company has commenced work on the Maconiher Flat reservoir. The new pipe line of the

company at \'(>Ita is nearly completed. The company has finished the
new power hotisc and machinery is now being placed in the station. The
equipment

will consist of five generating units.
the plant in operation this summer.

REDDING,

It

is

expected tn have

i5«>ohp plant at
•iupplird to the

lo-ycar

Company and

Ileruult

Committee

Legislative

on

Railroads

made a favorable report on the resolution incorporating the Bridge& Danbury Electric Railway Company, with capital stock of $2,000,an interurban

electric railway from Bridgeport to
authorized to transmit and sell electricity for
heat and power purposes in the towns in which it operates, although it is forbidden to exercise this authority in the territory occupied by the LTnited Illuminating Company, of Bridgeport, and the DanIt will construct

000.

The company

Danbury.

is

light,

& Electric Light Company.
COLLINSVILLE, CONN.— A special

bury Gas

town meeting will be held withtwo weeks to vote on the proposition of having the town lighted by

in

The Unionville Light & Power Company has submitted

electricity.

a pro-

position to the Selectmen for lighting the town.

MERIDEN, CONN.—The

Meriden Electric Light Company has made

a reduction of 10 per cent in the price of electricity for lighting

purposes

a discount of 5 per cent for power, to take effect April 1.
The price
for electricity for lighting purpose is 12^ cents per kw-hour less 10 per

cent,

making the price 1 ^ cents. The
power will apply to the sliding

to 4 cents

per cent reduction on elecwhich runs from 10 cents

5

1

tricity for

scale

per kw-hour.

WASHINGTON.

D. C.-^Bids will be received at the Department of
Agriculture until May 3. for furnishing to the Forest Service 3000 miles
of No. 12 galvanized iron wire, 35.000 standard oak brackets and 35,000
standard insulators. One-third of this material to be delivered at Denver, Col., and the other two-thirds at Salt Lake City, Utah.
Blank forms
of proposals, specifications and all necessary information can be obtained from Forester, Forest Service, Washington, D. C, James Wilson,
Secretary of Agriculture.

ARC'ADIA, FLA. A company has been organized, with a capital
stock of $15,000, to build a street railway in Arcadia. W. B. Cley, of this

for

contract

the

an iron smeller.

Crown Deep mine.

An

electric plant

will

be

has been granted a franchise.

city,

ATLANTA, GA. — A franchise has been
way & Electric Company to double track

granted to the Georgia Railits

lines

on several

streets in

ihe city.

M.\CON. GA.

—The

Central

Georgia

$1,000,000 improving and enlarging
will be operated by electricity.

S.WANNAH. GA.— The
llie

Railway
railway

its

Company will expend
The machinery

shops.

Savannah Electric Company has applied
make two extensions.

to

City Council for permission to

HAWAII.—

Sealed bids will be received at the oHicc of
IIONOLl^LU,
the Depot (Quartermaster, 1086 North Point Street, San Francisco, Cal,,
until May .1 for the construction, phmibing, electric wiring, etc., of a
pumping station, and for the construction of a 30o.ooo-gatlon reservoir at

Plans and specificamilitary post, Kahauiki, Honolulu, H. T.
and proposal blank may be obtained at this office. For further information address Lieutenant-Colonel J. B. Bellinger. Depot Quarterthe

C.\L.— .\

has been closed between the
Northern California Power Company
for electric power to develop the Shasta King mine.
The Trinity Copper
Company has provided a j'Hj-hp motor at the mine for immediate use.
Tlie Northern California Power Company is installing a 3000-hp plant
for the use of the Mammoth mine; a uoo-hp plant for the Bnlaklnia and a
Trinity Copper

port

—

franchise was $104.

Company

has

and

EUREKA,

LOS ANGELES,

M. MacMillan, city clerk, writes
voted to issue $150,000 bonds for constructing

2

municipal electric light plant.

a

is

for a franchise in

on April

that the citizens

president.

BERKELEY, CAL. —The

J.

chise.

an electric light plant.

TALLADEGA. ALA. — The

811

,

—

Construction NeWs.
an electric

O RLD

\\'

new

tions

ma-iter.

U.

S.

A.

BOISE. ID.VHO.— The
building

its

entire line.

Boise Traction
I.

W. Anderson

JERSEV\ILLE, ILL.— The
Company

has

filed

a

certificate

Alton.

Company
is

is

contemplating

re-

president.

Jacksonville

&

Peoria

announcing nn increase

in

its

Railway
capital
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The company has also been granted authorborrow money not to exceed $Soo,ooo. The company is planning to
construct a line from Alton to Jacksonville in the near future.
stock from $300,000 to $Soo,ooo.

ity to

MASON
creased

its

CITY. ILL.— The Mason
from

capital stock

ROCKFORD. ILL.—The
Company have decided

has

stockholders of the Central
of

Allis-Chalmers engine type alternating-current generator and a 17' j-kw
same make for the Northampton Electric Lightins Company. The new units will be used on its lighting and power load.

PITTSFIELD, MASS.— The Board

in-

Heat & Power
company to

AVERY, IXD.— The

Avery Telephone Company has been incorporated,

Aurora have
of Cincinnati and
contract for lighting this city for a period of 20 years
at $54 per lamp per year on the moonlight schedule. It is understood that
a new plant will be established.
a

CONXERSVILLE, IND.— Local

capitalists are promoting a street railbranch line to Milton. A representative
of the General Electric Company has been in Connersville gathering data
upon which to furnish estimates for building and equipping the system.

way system

for this city with a

DANVILLE, IND.— The

Danville Heat. Light

supply

to

& Power Company

re-

heat, light

and power.

J.

F.

Lynch

is

President.

FORT WAYNE, IND.— Bids

probably be received by the Board
of Public Works about June 12 for the construction of municipal electric
light and power plant for lighting streets and public buildings, to cost
about $160,000. The power plant ^vill have a capacity for operating two
Soo-kw turbine units or three 250-kw engine type alternating-current genAbout 420 arc lamps will be installed. William J. Hoscy is
erators.
will

Mayor.

HOPE, IND.— George

LEBANON, IND. — It

Cook has petitioned

B.

S.

and

establish a telephone

for

a

franchise to

reported that in addition to reconstructing and

equipping the water works plant, the city

will

expend

$35,000 in

recent

a

meeting

the

directors

of

of

the

Lebanon Telephone Company it was voted to change the system from a
magneto to a full common battery system; also to build a new exchange
building on land recently purchased by the company.

MAJENICA, IND. — The

capita! stock of the

pany has been increased from

Majenica Telephone Com-

$25,000 to $60,000.

MISHAWAKA. IND.— The

Chicago. South Bend & Northern Railway
Company has applied to the City Council for a franchise to construct and
operate an electric railway in this city.

NEW ALBANY,
has

IND.— The

United Gas

&

Electric

notice with the Secretary of State of

filed

and

its

Company,

of this

intention to en-

order to furnish water, light, heat and
power not only for New Albany and vicinity, but also for Jeffersonville
and vicinity. Charles D. Kelso, Martin J. Insul and R. W. Waite are
the directors.
large its plant

territory

in

NORTH MANCHESTER, IND.— The
Electric Light

Company

plant of the North Manchester

has been destroyed by

CANTRIL, lA.— E.

E.

McKec

has secured a franchise for an electric

plant.

the installation of

mcntK which

Mutual Telephone Company is contemplating
a new exchange on the East Side and other improvc-

will cost

MORAVIA. lA.— D.

about

$75,000.

E.

MD—

HAGERSTOWN,
The annual report of the operation of Hagcrstown'* municipal electric lighting system shows the plant to be in a
proKperous condition. BcfttdrR lighting the city with 141 arc lamps, at a
cost of only $11. .17 a lamp for the year, an against $75 per lamp paid
when the Hagemtown Railway Company lighted the town, the plant
made a profit last year of $2.1,000, derived from electricity furnished citizens for private uic,
Eiffht thousand dollars was received from taxes
The expenditures amounted to nearly
levied
(or ngbling purposes.
Six thousand dollars wai expended in betterments on the plant.
$jo,ooo.
The city paid $^,.^00 interest on bonds isiucd to build the plant, which
it now valued at $67,000.
'BARRK, .MASS,— The

cilizcnit have voicd to appropriate $1,050 for
highway between South Barre and Barre Plaim. The Select-

men were

authorized to contract with the Fr.incis Wiltey Company to
The company agrrri ii» furnish
carry out the work.
incandescent
lampi and six arc lamp* for $650 and to furnish electricity for oprraling
the same for $400 per annum.

w

DKDHAM, MASS.— A
Humphrey,

to $2,000.

town, proposing
Haven, with a spur

to

this

to

N. Hull has applied for a franchise in
build an electric railway from Allegan to South

Otsego.

BELLAIRE, MICH.— The
works bonds and
power house.

have voted to issue $15,800 water
and strengthen the dam and enlarge the

citizens

$6,200 to raise

Detroit, Jackson & Chicago Electric Railplanning to erect a new power house in this place.

CHELSEA, MICH.— The
way

is

ESCANABA, MICH.—T. J. Burke, city clerk, writes that new bids will
be received for improvements to the electric light plant, to cost about
$16,000.
John Roemer is superintendent.

BOVEY. MINN.— The village recorder writers that the citizens have
voted to issue $7,000 bonds for the construction of an electric light plant.

MINNEAPOLIS, MINN.— B.

F,

Lum-

Nelson, of the Nelson-Tuthill

Company, of Minneapolis, is interested in the establishment of a
power plant on the Mississippi River, at some point between Clearwater
and the mouth of Minnehaha Creek.
ber

WESTBROOK, MINN. — K.
of

an

Krueger

is

interested in the construction

electric light plant.

WINONA, MINN. —Winona

City Council has granted a so-year light

and power franchise to the La Crosse & Winona Traction Company, the
provisions of which compel the company to build at once an electric railroad from Winona by way of La Crosse to Galesville, Wis.

HATTIESUURG, MISS.— The Mammouth
is

Mineral Springs Company
contemplating the construction of an electric railway into this city.

PASS CHRISTIAN, MISS. — A company composed
Orleans people

of local

and

New

being organized here for the purpose of establishing an
electric light and power system.
is

PENDER. NEB. — M. M. Neumann

interested in the construction of

is

an electric light plant.

STANTON, NEB.—At an election held recently the citizens voted to
purchase the local electric lighting plant, which is owned by Frank L.
Sanders & Company. The franchise expires next October, and a proposition has been made by the company to turn the plant over to the
city at that time.

JOHNNIE. NEV. — The

Brock-Miller interests owning the Tonop;ih &
tlicir line south through Jolinnic
In Tccopah, Cal., some 60 miles south of Johnnie.
In this connection
there will be launched, according to the latest reports, a big agricultural,
mining and power enterprise. By utilizing the water obtainable it is expected that electricity will be generated sufficient for mining and lighting and for the operation of the railroad.
Railroad, expect to continue

Burke and D.

C.

Wheeler have applied

to the

City Council for a franchise for an electric road.

RENO, NEV. — The Truckee

River

General

Electric

Company

is

to

furnish power to the mines of the Verington district.

Bishop, city recorder, writes that W. C. Blair,
of McCook, Neb., ha* secured franchise for electric light plant.

lighting the

have the -treets

to

ALLEGAN, MICH.— William

RENO, NEV.— Charles

DES MOINES, lA.— The

down

appropriation for street lighting was cut

Goldfield

fire.

AMES, lA.— At a special election held April 9, the citizens voted to
grant a franchise to the Fort Dodge, Dcs Moines & Southern Inlerurban
Railway Company to construct an electric railway through this place.
light

have voted

citizens

a town meeting held April ; the citizens voted
Selectmen to obtain bids from the Worcester County Gas
Company and the Central Massachusetts Electric Company for Kfihting
the streets, and authorizing them to contract with the lowest bidder. The

improv-

ing the electric light plant.

LEBANON, IND.— At

of $100,000.

WARREN, MASS. —At

electric system.

is

Commissioners has
Railway Company to

the town lighted by electricity.

cently incorporated, has decided to receive bids for the construction and

equipment of a plant

Railroad

of

Pittsfield Street

to instruct the

BROOKVILLE, IND. — Capitalists

been awarded

bonds by the

of

STURBRIDGE, MASS.—The
of

with a capital stock of $2,100.

city,

amount

the

the

?2O0,O0O.

i6.

exciter of the

approved an issue

increase the capital stock

to

Company

City Telephone

?2,5oo to $7,500.

XLL\, No

Vol.

committee coniisting of J. L. Wakcman, H I).
Hannon, A. K. IlufTum and H. R. Hayes has been apconsider a new IiKhiing contract and the innt ailing of an
V. J.

pointed to
independent liifhting plant by the town.

NORTHAMI'TON, MA.SS, Since placing orders for a jookw Allif.Chalmeri fio-cyclc. thrre-phaBc, jjoovolt steam turbine unit, the Light,
Heat & Power Corporation of Northampton, Mass,, has ordered a .V5-kw

CLAREMONT,

H.— The

Claremont Power Company, whicfli was rebeen organized with the following directors:
W. L. Mauran and Thomas E. Steere, of Providence. R. 1.; Hira R.
Bcckwith, L. N. Whcclock, Frank H. Foster, of this place.
It was deN.

incorporated,

cently

has

cided to capi'tolize the company at $7,000,000. The directors elected offiW. L. Mauran, president; Hira R. Beckwith, vicecers as follows:
president
L. N. Whcclock, treasurer and manager. This company is to
be a holding company in t'he development of the water power at Cavendish Gorge, \'t., with a working merger with the Black River (Vt.) Power
;

Company.

HIGIITSTOWN.

N. J. J. W. Parker, .supcrintciulcnt u( the Mights
Light iS: Power Company, has submitted a proposition to
llic Town Council for pumping the city water in connection with running
service of ••trcrt
the electric liKlit phmt, also (or (nrnisliing an all nigh

inwn

IClectric

I

lighting-

NEW.ARK.
for

N. J.^as. M. Seymour,

ihc municipal

electric

light

plant

Jr.,

for

of Newark, has completed plans
the City llall, to cost about

The specifications call for three engines and three generators of
capacity each, and provide for bids on part or nil of the work.
Michael J. McGowon. Jr., is chiiirninn of the Ligliting Conimittec,
N. J.— At the adjotirnrd mecling of the Mayor ond

$30,000.
lou

kw

ROCKAWAV,

Council April 5, John 11. .Miller, president o( the Rocknway Electric
Light & Improvement Company, prencnled n written notice withdraw
The
ing his company's olTer to sell its plnnl here to the borough.
The company
Council panned a rcnolution accepting the proposition.
liaH Applied to Ihc Borough Council "fur a new franchise.

—
AlRIL

20.
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CHARLOTTE,

X. Y.

—A

report recently sent to the taxpayers of the

village of Charlotte in regard to the municipal

plants shows that

The

cost of

Frank Pye

and water
need of re-

equipment of the plants is in
new machinery will have to be
putting the plants in good condition is estimated
the entire

and that practically

pairs,

electric light

installed.

all

at $18,000.

president of the village.

is

EAST CREEK,

N. Y.— Plans have been drawn for the erection of a
power plant near Ingham's Mills on East Canada Creek by the
East Creek Electric Light & Power Company. The company contemplates
developing East Canada Creek to generate electricity to operate the entire system of the Fonda, Johnstown & Gloversville Railroad, as well as
furnishing electric energy for Amsterdam. Johnstown and Gloversville.
large

ELMIRA,

ELMIRA,
City,

Y.— The Gould

N.

Storage Battery Company, of

recently purchased an Allis-Chalmers 600-ampere,

New York

i4o-volt induction

generator set for the Elmira Water, Light & Railroad
X. Y. The set will be composed of an interpole
shunt wound generator, designed for a normal rating of 600 amperes at
140 volts, mounted on a combination base with a 60-cycle, three-phase
standard induction motor of same make.

motor-driven

Company,

of Elmira,

LYNBROOK,

L.

Y.— The

N.

I.,

Lynbrook are considerlighting district to be lighted by elec-

ing the question of establishing a

citizens

The Queens Borough Gas &

tricity.

Electric

of

Company has submitted

and estimate for installing a system of
and service for the same.

proposition

YOUNGSTOWN, OHIO.— The

Consolidated Railway & Light Comcontemplating extensive improvements and additions to its power
plant on North Avenue, which, when completed, with the power plant at
Sharon, Pa., will furnish electricity for operating all its electric railways

pany

150

a

lamps and the

also for lighting furnished by the company.
The power stations on
West Federal Street. Niles, and Edenburg, Pa., will be dismantled when
the North Avenue plant is completed. The company is also planning to
build a new fuel conveyor for its plant.

CORDELL,

OKL.\.— The citizens voted to issue $jo,ooo bonds to
establish a lighting plant and extend the water works.
A. W. Lee, city
clerk, writes that the proposed electric light plant and water works ex-

Bridges,

York

N. Y.

— Bids

EUGENE, ORE.-^The

of Bridges,

13

New

Park Row,

April 25 for installing the ventilating system and the
electrical equipment for the Manhattan subway station of the Williamsburg Bridge. Blank form>. plans and specifications may be obtained at
the office of the Department of Bridges.
J. W. Stevenson is commisCity,

JEFFERSON, ORE.— The

X.

Y.— The Common

13 bids for the services of

an

Council will receive until
determine the cost of

electrical expert to

municipal lighting plant in this city and the cost of light
from said plant. A. C. Douglass is mayor.

installing a

and power

N. Y.— The West Shore Traction Company has been authorized by the State Railroad Commission to increase its capital stock from
$250,000 to $500,000, and to issue a first mortgage of $900,000.

—

ONEIDA, N. Y. The State Commission of Gas and Electricity at
Albany has received application from the Oriskany Hydro-Electric Company, of Oneida, for permission to do business and consent to issue $400,000 stock and $335,000 bonds. The company proposes to supply electricity
in 32 cities and towns, mostly in Oneida County, including Utica, Rome.
Oneida and Waterville.

OSWEGO,

—The

Company

People's Gas & Electric
plating the erection of a large power plant.

N.

Y.

CHARLOTTE.

is

contem-

C,

tanburg, S.

N.

C.

to cost $100,000.

GRAND FORKS,

D.— If

the contract with the Grand Forks Gas
with electricity is accepted
by the City Council, it will be necessary for the city to provide a distributing station, the location of which is now under consideration by the

Company

Electric

N.

for furnishing the city

light committee.

MINOT,

OREGON
expend

will

City Council has adopted a resolution notifying

Minot Light
be revoked at the end of six months.
that the franchise of the

WAHPETON,

N. D.— L. B. Hanna, of Fargo,
construction of an electric railway to Breckenridge.

DAYTON. OHIO.— The
pany have increased the

is

& Telephone Comcontemplating the

stockholders of the Home Telephone Comstock of the company from $1,200,000 to

capital

ELYRI A, OHIO.— Bids

be received for the erection of

will

a

com-

work on which

will

com-

CITY, ORE.— The Portland Light & Power Company

will

$100,000 in this city.

RANIER. ORE. — The
rangements

Company

Ranier Electric Power

to secure electricity for operating its plant

Company,

Electric

and expects

Kalama. The company
work in June, when

at

is

to finish the

a

made

has

ar-

from the Kalama

now

erecting its wires
24-hour service will be

established.

—

PA. The finance committee of the City Council has
the appropriation for street lighting from $16,200 to $18,000.
increase provides for 50 additional arc lamps.

increased

The

KANE, PA. — The

Council has granted H.
Kane Electric Light

others, representing t^he

J.

James, A. P.

Huey and

& Power Company,

a fran-

chise for term of 25 years.

LANGHORNE,

PA. A company is being organized under the name
Langhorne Transportation Company for the purpose of operating
a line of electric passenger automobiles between Langhorne and MorrisviUe, beginning not later than May i. William B. Parry, of Langhorne, is
at the head of the company.
PA. — The Borough Council has granted a franchise

MORRISVILLE,
the

&

New

Jersey
to Fallsington.
to

Pennsylvania Traction Company for

its

extension

NAZARETH, PA.— Borough Council has passed an ordinance granting a franchise to the Nazareth-Bath Electric Railway Company.

PENNSBURG, PA.— The Town
commission

Council

decided to appoint a
and to take further action

has

to operate the electric light plant

regard to the building of the system.

in

PROVIDENCE,
the

L— Extensive

R.

Rhode Island Company which

Street

of

which

power

plant.

$425,000

ANDERSON VI LLE,

S.

C—J.

improvements are contemplated by
an expenditure of about
the enlargement of the Manchester

will involve

for

is

R. Earie, of Walhalla, writes that

it

is

proposed to develop the power at Andersonville Shoals. The cost of
Bids are now being received.
the plant complete will be $500,000.

BENNETTSVILLE,
railway from

C— A

survey has been made for an electric
Blenheim, a distance of about eight and
Matheson is back of the enterprise.
S.

Bennettsville to

one-half miles.

COLUMBIA,

J.

J.

C— E.

W. Robertson and William Elliott, Jr.. who
Columbia Electric Street Railway, Light & Power
Company, of this city, which operates the local street railways and the
gas. electric light and power services, are now also in control of the
.\nderson Traction Company, which owns the electric railway system in
.\nderson. Mr. Robertson has been elected president and treasurer, and
Mr. Elliott vice-president and general manager of the Anderson Company. J. A. Brock, of Anderson, who organized the Anderson company
and has been its president, voluntarily retires in order to devote more
S.

HAMII-TON. OHIO.— The

Board of Public Service has decided to
combine the new water works and municipal electric light plant under
one roof. P.oth systems will be operated by one power plant. The city
is spending about $300,000 in enlarging and improving both plants.

LAKEWOOD, OHIO.—The

Cleveland Electric Illuminating

Company

has been awarded the contract to light the village streets. The contracts
The comcall for 150 or more arc lamps at $52.33 per lamp per year.
p.nny recently purchased the municipal electric lighting plant.

URBANA. OHIO.— The
establish a

new

WAUSEON.
its

central

Urbana Telephone Company

station

in

is

arranging to

this place.

OHI(^.~The Northwestern Ohio Telephone Company

capital

stock from

$40,000

YOUNOSTOWN, OHIO.— The

S.

D.— John

Absher, of Wagner, has petitioned for a

to $65,000.

Collins

HURON,
has

S.

D.— The

plant.

South Dakota Gas-Electric Railway Company

under consideration the construction of a street car line
J. A. Cleaver, mayor, is interested.

tn

this

place.

PLATTE,

S.

D.— This town

is

considering the

granting of

a

fran-

chise for an electric light plant.

CHATTANOOGA. TEN N.—Beginning with bills dated May u-> the
Chattanooga Electric Company will reduce the price of electricity from
In addition
I7>4 and g cents per kw-hour to 15 and 7 cents respectively.
to this reduction, a cash discount of 20 per cent will be given if bills
reduction of about 16 per cent.
are paid within 15 days, which makes
The company will expend about $140,000 in improvements to its system.
Bryon T. Burt is manager.
GRF.ENEVILLE, TENN. This city is considering the purchase of the
water and electric light plant now owned by a stork company.
.1

has

Construction Company, of
has been awarded the contract for the construction and
equipment of an electric road connecting the cities of Canton, Youngstown with ,\kron. a distance of 6<; milc^.
111.,

MITCHELL,

franchise for an electric light

plete lighting plant in this city.

Cliicago,

Bell,

time to his other interests.

$2,000,000.

increased

&

are at the head of the

D.^The

N.

M. Davis

pany

an

for

construction of electric railway, a larger
a gas plant at Coos Bay is under

and power plant and
consideration by Hewitt, Simpson
mence as soon as spring opens.
light

$1,310,000,

—The

Southern Power Company is extending its
transmission lines to Piedmont, S. C, and is making plans for the construction of a distributing plant and equipment to be located at Spar-

L.

ORE. — The

NORTH BEND,
electric

to the citizens

NYACK,

&

have voted to issue bonds

of the

NIAGARA FALLS,
May

citizens

lighting system.

electric

until

sioner.

engineer has not yet been selected.

have voted to issue bonds for water

citizens

Aorks and an electric light plant.

JOHNSTOWN,

be received by the Commissioner of

Department

the office of the

'at

will

An

tension will cost about $i2,oco.

cost, furnishing electricity

NEW YORK,

is

and

—The

Elmira, Corning & Waverly Railway Company
has been authorized by the State Railroad Commission to issue 1 first
mortgage for $5,000,000 on condition that but $1,500,000 shall be issued
now, and that the consent of the Commission shall be obtained before
issuing any of the remaining $3,500,000.

N. Y.

813

MEMPHIS. TENN.— The Memphis
icmplating further additions to

its

Street

power

Railway Company

plant.

is

con-
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McGregor, TEX. — \\
McGregor

and water systems

Barclay has been appointed receiver tor

F.

.

Water Company, which operates the

Artificial

electric lighting

in this place.

BOUNTIFUL, UTAH. —The

question of constructing

a

municipal

elec-

being considered here.

tric light plant is

CLIFTON FORGE, VA.— J.

A. Gleason, chairman Water and Light
for lighting the streets has been
& Water Company, which already
has a plant in operation here. The company bid $800 for the franchise
and agrees to furnish electric lamps to the city for 40 per cent less than
it is now paj'ing, and oflFers a reduction of 15 per cent to private consumers. The franchise is for a term of 15 years.

TEKOA, WASH. —Application has been made to the City Council by
the Tekoa & St. Maries River Railway Company for a franchise to conand operate its line on the streets of the town.
represents the company.

Dr.

struct

\\'.

A. Moshier

MORGANTOWN, W. VA.— The Elkins Coal & Coke Company, oi
Morgantown. W. Va., whose properties are located within short distances
01 this place, have recently purchased AUis-Chalmers electrical equipment
The new machinery comprises a 300-kw AUisfor use at Bretz. W. Va.
Chalmers alternator, a 200-kw rotary converter, three 75-kw transformers,
a zyYs-V-w exciter, standard induction motors, of 20 to 150 hp capacity,
with switchboard equipment. Davis Elkins is president of the company.
REEDSVILLE, WIS. —The

citizens have voted to issue S3.500 bond^^
constructing an electric light plant in connection with the water
works. W, G. Kirchoffer. of Madison, is engineer.
for

\'ERNON,

for a franchise

—John

Light

Electric

& Power Com-

in this place.

C.

Gait,

civil

for the

MORDAN, MAN. — Ratepayers

vote

will

on

a

proposition

to

raise

$20,000 for the construction of an electric lig-hting plant.

—

WINNIPEG, MAN. The Winnipeg City Council has decided to ask
the Provincial Government to construct a system in Winnipeg during
the coming summer. Some 10,000 telephones will be required, and it is
understood the Government will put the subscription price at the lowest
possible figure to make the system self-supporting.
Francis Dagger,
provincial telephone expert,
it

is

now

preparing figures for this system and
expected active construction will be commenced this spring.
is

INGERSOLL, ONT. — Prices

at which Niagara power can be sold to
place per horse-power for a lo-hour day at full load
have been submitted to the Fire, Water and Light Committee by Engineer Richards, of the Hydro-Electric Power Commission, which are as
Five horse-power, $34.50 per annum
follows:
10 horse-power, $33 per
annum; 25 horse-power, 30 per annum: 50 horse-power, $27 per annum;

consumers

annum;

annum.
Company, of Haileybury, writes
that it
proposed to develop the water power there under the name of
the Cobalt Power Co., Ltd., of Haileybury.
About 5000 horsepower
horse-power, $25 per

HAU-EYBURY,

200 horse-power, 24 per

ONT.-^Bcach

Bros.

i«»

be developed, at a co!»t of about $200,000. Specifications for the machinery required will be ready in about three weeks.
will

Company

Elections,

CAKLLWILLL, ILL. At Ihc annual nitctinK of ilic Carlinville Telephone Company held April 6, the following officers were elected: G. R.
Waggoner, president; George Jamco, vicc-pre9id«nt George H. Clark,
secretary; Abner Stratlon. treasurer and Edward A. Forwood, manager.
;

BALTIMORE, MD.— At
I^'nitcd

Railway*)

&

Electric

the annual

Company

meeting

of

the

directors

of

the

held April 10 the following officers

were elected fur the enduing year: William A. House, president; Frank
A. Fumt, vice-president; William Early, secretary; J. H. Windsor, acliuK
ireakurer and Thomas A. Cross, general manager,

UEIKOIT. MICII.-Al

annual

Ihc

Telephone Company held April

W.

PHILADELPHIA, PA.— At

the annual meeting of the stockholders
the Philadelphia Electric Company the following board of directors
was elected: Thomas Dolan, Jeremiah Sullivan, William F. Harrity,
Charles D. Ingersoll, John V. Shoemaker, J. R. McAllister, William D.
T. Conover. Jr., A. V. R. Coe and Joseph B. McCall.

J^eW Industrial Companies.
THE AMERICAN ELECTRICAL PROCESS COMPANY,

q,

Kit-

of

has been incorporated, with a capital stock of $500,000, by
Horace Mitchell, M. G. Mitchell. Benjamin F. Bunker. Oliver P. Philbrick, Kittery, Me.
S. J. Morrison, Portsmouth, N. H.

tery.

Me.,

BLACK ELECTRIC COMPANY, of Chicago, 111.,
has been incorporated, with a capital stock of $25,000, by George E.
Black, John Cuthbert and Robert J. Frank. The company is capitalized
at $25,000 and proposes to manufacture electrical devices and supplies.
E.

THE C & C ELECTRIC COMPANY',
been incorporated
capital

Chicago,

in

stock of the

111.,

of Newark. N. J., has recently
with a capital stock of $25,000. The

Newark company

is

$1,400,000.

THE CUTHBERT ELECTRICAL ^MANUFACTURING COMPANY,
111., has been incorporated, with a capital stock of $26,000, for
the purpose of manufacturing electrical and hardware specialties.
The
incorporators are: John Cuthbert, George E. Black and Robert J. Frank.

of Chicago,

THE EDSON ELECTRIC AMUSEMENT COMPANY',
HI.,

has

of Chicago,
stock of $1,000, to operate
incorporators are: Fred A. Fischerupp and

been incorporated, with a capital

amusement enterprises.
M. A. Edson.
has been

The

are:

F.

C.

Baker. A.

Hoboken, N.

meeting of the

Michigan State
the following officers were elected:

Jackdon, president; W. E. Waters, first vice-president; .V. C.
Kingsbury, second vicc-prcsidcn<
W. I. Mizncr. secretary; John T.
Shaw, ircaiurcr; \\ \^. Burrows, sssiilant treasurer and H. J. Ilnoth,
A.

;

of

New

York, N. Y..

The

with a capital stock of $100,000.
H. Stephens, New York, and R.

incorporated,

directors

Schroeder, of

J.

THE GREEN RIVER MANUF.\CTURING COMPANY'

has been
develop water power in
Henderson County, N. C. and erect a manufacturing plant. S. B, Tanner and J. A. Durham, of Charlotte, N. C, are interested in the project.
organized, with a capital

stock of $250,000,

to

THE NATIONAL CAMERA PHONE COMPANY,
Y., has

nre: J.

of New York. N.
been incorporated, with a capital stock of $150,000. The directors
A. Whitman, A. F. Wainwright and Francis Fitch, of New York.

THE SCHAEFFEL ELECTRIC CONSTRUCTION COMPANY,
New

of

incorporation with the Secretary of
The directors are: E. A. SchdcfTel,
State, with a capital stock of $50,000.
George Omerod and Julian Ostis, of New York, N. Y.

York, N. Y., has

in this

;

100

;

;

THE EMPIRE OIL-GAS ENGINE COMPANY^

engineer, of Toronto, has prepared
City Council on the proposition of developing the
electrical power at Shuswap Falls and finds the work will cost $170,000.
This includes the cost of a 26-mile transmission line from the falls to
this town.

an estimate

B.

were re-elected as follows: John L. Zimmerman, president; L. M.
Ferguson, vice-president
John K. Henry, secretary W. W. Kiefer,
treasurer; Charles S. Kay, general manager.

;

—

pany has petitioned

i6.

officers

THE GEORGE

ELKIXS, \\'. \"A. The promoters of the Elkins Electric Railway have
applied for a franchise to operate an electric railway in this place. J. F.
McSpattan and \\'. K. Taylors, of Pittsburg, are interested in the project.

Sparta-Melrose

No.

of

Committee, writes that the franchise
awarded to the Clifton Forge Light

SPARTA. WIS.— The

XLIX,

Vol.

filed articles of

Neb) Incorporations.
TALLADEG.\, ALA. -The Alabama I'owcr ^: Electric Company has
been incorporated, with a capital of $75,000. The company embraces the
Talladega Electric & Power Company and the Little River Power Company, its purpose being to furnish water power for a large part of northeastern Alabama. J. H. Hanson, of New York, N. Y.,\ is president; R.
H. Mitchell, Alabama City, Ala., second vice-president H. W. Sexton,
of Anniston, and J. K. Dixon, Talladega, are also stockholders.
;

LAKEPORT. CAL. — Articles of incorporation have been filed for the
Sonoma County Railway Company, with an authorized capital stock of
The following are the officers and directors: M. C. Dickinson,
$1,000,000.
of Ukiah, president; J. E. Fulton, vice-president; W. S. Fry. secretary;
R. Garner, treasurer; J. W. Preston. J. A. Sparks, O. F. MacFntirc.
it is the purpose of the company
P. .Meredith and W. N. Johnson,
to construct an electric railw;iy from Clovi-rdalc to Lakeporl with a

J.

\V.

branch to Kelscyville.

SANTA CRUZ. CAL. -The Davenport Light &
been incorporated, with a capital stock of $10,000,
.San Francisco; E. O. E, Klipphaii, of Sacramento,
of .Mill \allcy.
The place of business is to be San

Power Company

lias

by E. E. Burgcn, of

and

S.

J.

Thompson,

Francisco.

BKIDGICPOR T. CONN.— A certificate of organization has been filed
by the Syracuse Light & Power Company, of Bridgeport, wit'h the following officers: George S. Phillcr, of Philadelphia. Pa.
W. H. MarUavcrford, Pa.; Charles H.
shall, of Philadelphia, Pa.; Lewis Lillie.
Werner, New ^'ork. N. Y., secretary; William T. Hincks, of Bridgeport,
is
namc<l as the person whom prt)cess against the company may be
;

.

Hcrvcd.

auditor.

meeting of the Dundee & Crystal
Springs Telephone Company the following oflicers were elected: Frank
M. Van Gordcn, president; Alfred Horton, vice-president; Lymnn Disbrow, serrelnry, treasurer and general manager.

MI'.NDEK, N. Y.'-At

the

anntinl

ROCHKSTKk,

N. Y. At » meeting of Ihc i|h-'cctor% of the United
Trlrphonc Company held April 9, the following onicrrs were
elected for the ensuing year: T, W. "Finucnnc, president; Lcc Benoist
and Joseph }. Ilcim. of Kansas ('ity, and John M. Unuhcr and John C.
Woodbury, of Rochcslcr, vice-presidents; W. XUty McCnnnr. secretary and
treasurer and Henry M. Binghnm, assistant secrHary.
Sfatr%

SPKINf;FIELU, OHI*)."At
of the People's Light, Heat

ft

the annual meeting of the stockholders

Power Company, held

recently, the present

WASHINGTON,

D. C.
The Washington Sp;i Spring ^S: Gnila K.lechas been organized, and the following olficcrs
\'odcr. vice-president
Fillelected
B. D. Stephen, president
S. S.
mure Beall, secretary R. N. Ryon, treasurer, and James C. Rogers, of
llyatlsville, Md., general counsel.
Iric

Kail way

Company

;

:

;

;

ATLANTA, GA.— A

churtcr has been issued to the Macon, Americus
Albany Electric Railway Company, with n capital stock of $.i<x),ooo, to
build a line from Macon (o Albany, Ga.. a distance of 109 miles.
iV

KAIUDKI'.M, IDAHO. -The Idaho, Washington Si Northern Kailroad has filed articles of incorporation, with a capital stock of $5,000,000.
E. II. Heldrn, Spokane, Wash., is interested in the project.

WALLACE,

IDAIK),

The Inland Power

Company

is

being formed by

April
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Stephen P. Wright, of Butte, Mont.; G. Scott Anderson, of Wallace,
H. McDoney, of Chicago, III., and others, to construct a power plant
on Big Creek, southeast of Wardner, to supply mines in that section

Jas.

The probable

with -electric power.

cost of the plant

is

placed

at $300,000.

MINERAL CITY, ILL.— The Beggars' Run Telephone Company has
been incorporated, with a capital stock of $3,000, by Abraham Boyd,
Thomas Herron, Emmet S. Dilley, Irwin Farber and Samuel Edwards.
VIRDEX, ILL. —The Virden & Taylorville Traction Company has
been chartered, with a capital stock of $2,500, to build a line from Roodhouse to Taylorville, a distance of 75 miles. It is the intention of the
company ultimately to construct a line from Quincy, 111., to Terre
Haute, Ind. The incorporators are: E. E. Barclay, Springfield; H. C.
Simons, John Gelder, W. E. Anderson, E. R. Toney, and others, of
Virden,

111.

GOSHEN, IND.—The

Ecklebarger Gas & Light Company has been
incorporated to estabHsh a plant to manufacture gas and electricity, generating and distribution plants and appliances.
Daniel ^I. Bowser is

NOVA, OHIO. — The Nova

PANDORA, OHIO.—The
been

SHELDAHL,

— The

Sheldahl Telephone Company has been incorporated, with a capital stock of $6,000. by R. F. Graeber, Isaac Brown,
George Burkey, A. F. Sargent, A. Frick and E. Russell.
lA.

LAWRENCE, KAN. — The
has been chartered, with a
electric cars in the city of
and others are interested.

Lawrence Electric Transportation Company
capital stock of $200,000, to equip and operate
Lawrence. O. W. Murphy, Dr. J. A. Hamlin

MISSOULA, MONT. —Articles of incorporation have been filed
& Bitter Root Traction Company by P. J. Shannon,

the Missoula
Blood, J. L.
is

Humble, E. O. Lewis and W. W. McCracken.

PLEASANT CITY, OHIO.—The Pleasant
Company has been incorporated with a capital
RAINSBORO, OHIO.—The
SALEM, OHIO. — Articles

capitalized at $40,000.

WELLSVILLE,

N. Y.— The Hanover Hill Mutual Telephone Company has been incorporated, with a capital stock of $200, by Henry Homberg and others.

BRVSON

C— The

CITY, N.

& Power Company

Bryson City Light

has been chartered. The capital stock
Gibson are among the stockholders.

R.

$50,000.

is

T.

Abbott and

J.

L.

C—

CEDAR GROVE, N.
The Cedar Grove-Elfland Telephone Company has been chartered with $1,000 capital stock by Joel F. Anderson,
Cedar Grove, and Charles A. McDade, Hillsboro, N. C.

—

OXFORD, N. C. The Granville Telephone Company has been chartered with a capital stock of $50,000 by E. C. Clement and others.
TAYLORS\TLLE,

—The

People's Telephone Company has been
chartered with $20,000 authorized capital to build telephone lines in
Iredell and Alexander counties.
R. E. Tatum, O. L. Holler & Company and others are the incorporators.

BOWDEN,
corporated
.•\lmon

N.

with

D.

N. C.

—The
capital

a

Bowden Telephone Company has been
stock of $2,500.
The incorporators

in-

are

—

FARGO, X. D. The Fargo Union Telephone Company has been incorporated with a capital stock of $5,000 by C. A. Stromberg and others.

—

FARGO, N. D. The Northern Electric Company has been incorporated
with a capital stock of $150,000.
John Watson is president.

FESSENDEN,

N. D.— The German-Oshkosh Telephone
A. Markwart is president.

been formed.

GLEN ULLIN,

N. D.

—Articles

the .Tavis-Moore Telephone

company has

a

capital

GREAT BEND,

of

Company

has

incorporation have been filed
L. A. Tavis and others.

The

Company by

stock

of

SHINNOCK,

MILNOR, N. D.— The Milnor Rural Telephone Company has been
incorporated with a capital stock of $10,000 by Arnold Chrisiensen and
have been issued to the Logan County Farmers' Telephone Company, which is capitalized at $5,000.
W. J. Dachenbach is one of the incorporators.

BETHESD.-X.

OHIO.

— Articles

of

incorporation

have

incorporation

Bcthcsda Heat. Light & Power Company by T.
Sluggers and others.
the

CLEVELAND, OHIO.— The

filed

for

T.

CUMBERLAND. OHIO.—The Cumberland Farmers' Telephone Company has been incorporated, with a capital stock of $5,000, by J. M.
Hunter and others.

NEWCOMERSTOWN. OHIO.— Articles
for

the

Ncwcomcrstown

Electric

with a capital stock of $25,000.

of

The company

incorporation have been
Heat & Power Company
is

erecting a

new

plant

on the premises of the Novelty Brick & Coal Company, with which the
new concern is closely connected.

NEW

REIGEL. OHIO.— The

.Mutual

organized with Lewis Buss president.

Erie

by

F.

SPRATT, OHIO.

—The

others.

County
J.

Mutual Telephone
and others, the

Groves

Comcapital

Muskingum County Farmers' Telephone Com-

pany has been incorporated with a
Herron and others.

capital

stock of $10,000

by H.

J.

& Defiance Railway Company has been
incorporated with a capital stock of $10,000 by Clem V. Wagner, M. I.
Brown, M. O. Topuiff, H. C. A. Ehlert and C. V. Ferson, all of Toledo.
Toledo

TOLEDO, OHIO.—The Toledo, Wabash & St. Louis Railroad Company has been incorporated and will build an electric railway from
Toledo to St. Louis. C. D. Whitney, of this city, is president; George G.
Metzger, vice-president; S. L. McAfee, secretary; J. P. McAfee, treasurer, and Riggs & Sherman are the consulting engineers.
The capital
is

S6,ooo,ooo.

HERMISTON. ORE.— The

Western Umatilla Mutual Electric Company has been incorporated for the purpose of supplying electricity for
light and power to the territory under the Umatilla Government project.
The capital stock of the company is $50,000, and the incorporators are:
M. B. Guinn, James A. Fee, R. Alexander and E. P. Todd. James
Fee

president.

is

OREGON

CITY,

ORE.—Articles

of incorporation

have been

filed for

Oregon City, Beaver Creek & Molalla Railway Company by G. B.
Dimmick, Thomas F. Ryan and J. \\*. Sherwood, of Portland. The capital stock of the company is $100,000.
the

HARRISBURG, PA.— Charters
ment

to

have been granted

the following electric railway corporations:

Hazel Dell,
president;

capital, $25,000;

Wm.

Finch,

M.

at the State

Depart-

Ellwood City and

directors, C. J. D. Strobecker, of Zelinople,
B. Dewey, Jordan Johnston and N. B. Dun-

& Western, capital, $60,000. The company will build
over private right of way for much of the disUnce. The directors
William S. Kuhn, president; Jas. S. Kuhn, Jesse H. Purdy, Jacob
B. Van Wagener and Robert P. Watt, all of Pittsburg.
Greensburg

can.

its line

are:

INDIANA, PA.— A charter has been granted to the Indiana, Punxsu& Sagamore Street Railway Company, which is to construct an

tawney

electric railway

company

from Indiana County to Punxsutawney. The capital
The road will be 35 miles in length.

of

is $210,000.

PLUM

—

VALLEY, WIS. Articles of incorporation have been filed for
the Plum Valley Railway Company, at Pierre, S. D. The company proposes to construct a railway to connect Plum City and Pepin, Wis., a
distance of 22 miles. The company is capitalized at $500,000.

HOLDEN, CAN.— The Holden & Vegreville Telephone Company has
been incorporated by Norman N. Smith, Charles N. Bresbin, M. Allan,
W. Campbell and A. T. Stewart.

Legal.
METER LITIGATION.— The
at

United States Circuit Court of Appeals
Boston has affirmed the decree of the Circuit Court dismissing the

the Thomson-Houston Electric Company vs. Isaac McLean, seeking an injunction to restrain the defendant from alleged infringement of
bill of

numbered
The defence set up

improvements in electric meters.
had been patented previously in
Great Britain, which patent expired July 8, 1904, and by force of the
statutes in the United States it expired in this country at the same time.
The complainant alleged certain changes in the invention, but the
Court holds that no mere changes in detail which do not affect the essence of the invention as covered by the respective patents can avail
relating to
that the invention

448,894,

•BLOCKING TELEPHONE MERGER.-Attorney-General Jackson, of
New York, has served upon defendants summons and complaint in the
action brought by the Slate against the American Telephone & Telegraph
Company, New Jersey Title Gu.irantce & Trust Company, Security Trust
Company

George Eastman, Hiram \V. Sibley, J. S. Watson.
Dulley and Edward Bausch. The action grew out of an agreefor the acquisition by the American Telephone & Telegraph Company, generally known as the Bell Company, of the United States Independent Telephone Company and its subsidiary companies in Rochester,
.'^yracusc, Rome, Herkimer and intermediate towns and cities.
Incidental to bringing action the Attorney-General obl.iined from the Supreme Court before Justice Betts an injunction order to be continued
pending the action and the substance of which the Attorney-General
seeks to make permanent.
\\ alter S.

ment

Light.

Upp and

the complainant.

&

Burns Electric Company has
stock of $10,000, by R. L. Stacey, L. L.

Stacey

been incorporated, with a capital
Burns. G. H. Palmer and others.

been

Riley Hoflfman,

B.

being $10. 000.

a patent,

others.

filed

incorporated

$50,000.

of

J.

of

OHIO.—The

pany has been

D.—The

BELLEFONTAINE, OHIO.— Articles

Telephone

for

Great Bend Telephone Company has been
incorporated with a capital stock of $15,000 by A. Bohn and others.
N.

Farmers'

incorporation have been filed for the
Salem Street Railway Company with a capital stock of $10,000 by W. M.
Baldwin, George Lomnitz, F. Williams, F. H. Fowler and F. P. Shelhom.

the

D. Priest and others.

City

stock of $2,000.

Rainsboro Telephone Company has been

chartered with a capital stock of $10,000 by

stock

The com-

Company has

of incorporation have been filed for
Pataskala Farmers' Telephone Company with a capital stock of
$10,000 by Frank H'eadley and others.

for

O.

Pandora Mutual Telephone
Mallahan and others.

T.

PATASKALA, OHIO. —Articles

TOLEDO, OHIO.—The

Company.

pany

incorporated by John

the

—

INDIANAPOLIS, IND. Two new telephone companies have recently
been incorporated by the Secretary of State, the St. Philips Telephone
Company, capitalized at $2,000, and the Erookville*St. Peters Telephone

Telephone Company has been incorporated
J. J. Dieter and others.

with a capital stock of $500 by

stock

president.

81S

Telephone Company has been

of Rochester,
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GENERAL ELECTRIC REBATES— At

Syracuse, N. Y., on April ii.
case of the Government
New York Central Railroad, charged with giving rebates to
the General Electric Company at Schenectady, reported that it could
not agree and was discharged. In the morning, after having been out
19 hours, the jury asked Judge George \V. Ray whether the Central
might not legally pay the General Electric if it received help from it in
handling freight. The judge in a half hour talk said that unless there
was evidence of an agreement to pay it should not be considered. He

the jury in
against the

United States Court

the

in

the

work performed by the General Electric was for its own
The General Electric Company, it appears, has its own tracks

said that the
benefit.

and locomotives and

New

under no obligations to do

is

free switching for the

Y'ork Central Railroad.

TELEPHONE COMPANY'S LIABILITY
HOUSE BY LIGHTNING CONDUCTED

—

FOR

OVER

DAMAGE TO
TELEPHONE

WIRES. An action was brought against the Eastern Kentucky Telephone & Telegraph Company in the Circuit Court of Lee County, Kentucky, by one of the company's subscribers to recover for damages to
his house which were caused by lightning conducted to the building by
means of the company's wires. Prior to the time of the loss the subscriber had notified the company that he wished the telephone box and
The company complied only to the exwires removed from his house.
tent of removing the telephone box, leaving the wires still in the house.
Thereafter, during a heavy thunderstorm, lightning struck a tree near
the house, to which the telephone wires were attached, and passed along
Though
the wires to the dwelling, causing the damage complained of.
the subscriber knew that the wires were not removed he did not understand that there was any danger connected with their remaining attached
The Cirexperience with a telephone.
cuit Court found for the defendant, but the judgment was reversed
upon appeal, the higher court holding that the question of the deIt was insisted
fendant's negligence should have been left to the jury.
as a defense that the loss was due to an act of God for which the defendant could not be held responsible, but it was held that, while lightning is an act of God, the carrying of the lightning to the plaintiff's
house on the defendant's wires was the act of the defendant and that
it was for the jury to determine whether the defendant had used such
to the house,

being his

this

first

care as might reasonably be expected of a person of ordinary prudence
under the circumstances. In 27 A. & Eng. Encyc. of Law, 1017, the rule
"In placing wires for conducting electricity into a
stated:
is thus
house, a telephone company owes the persons living there the exercise
of reasonable care, proportioned to the known dangers of the conditions,
to prevent the wires acting as conductors of lightning into the building,
and it is liable for damage resulting from neglect to provide against this

Ebpcially is it liable where damage from lightning occurs
danger.
through its failure to remove its wires when the person living in the
house has ceased to subscribe for a telephone." Evans vs. Eastern Kentucky Telephone & Telegraph Company, Court of Appeals of Kentucky,
99 S. \V. Kep. 936.

CONSTRUCTION OF GRANT OF RIGHT TO ERECT AND
MAINTAIN TELEGRAI'H UNE.-An interesting controversy has reNew Jersey involving the right of an assignor of
a right of way for a telephone line to set up and operate such a line
and the question of the increase of the burden of the easement. The
defendant, in 1891, granted to the East Jersey Water Company and its
ftucccBsors, a right of way across certain of his lands, "In and upon
which to lay, operate and maintain a water pipe line or water pipes for
the iran^porlation of water to the city of Newark • • • with the
right to set up, operate and maintain a telegraph or telephone line or
ccntly been decided in

of way as to the telephone line was succesbecame the property of the Northeastern Telephone & Telcpraph Company, the plaintiff in this action. Shortly after
the lail asiignmcnt the plaintiff company entered upon the right of way
and replaced the telephone poles which had already been creeled with
larger poles, placed upon them larger armft, and prepared to increase the

thereon."

The

•ivcly aAftigned

until

lines

right
it

Subsebut did not incrcu.sc the number of poles.
quenlly the number of wires was increased, and as noon as the increase
was accomplished the defendant entered and cut down all the wires. The

number

object

of

of

wires,

ihc action

the caicmcnt and to
further interference.

was

to

protect

the

plaintiff

in

obuin an injunction restraining

the

enjoyment of

Ibe defendant from

It was objected by the defendant at the outset that
the East Jersey Water Company had no power to take and accept a grant
of a right 10 maintain a telephone or telegraph system and (hat. thereBut the answer to this was that it docs
fore, the grant was invalid.
not lie in ihc mouth uf the grantor of an interest in real C!4(Atc to
set up that the grantee was incapable of receiving the title or right con*
vcycd.
Upon the question of the increase of the burden of ihc casement ihc court held that ihe adding uf mure wires, or even of additional

cross-arm«. docs not perceptibly increase the burden of the ctmcment
and that the grant of a right to mninlain a telephone line confertt (he
privilege of creeling a single line of poles and .^lacing thereon any
number of cross-arms and wires. The defendant then contended that
the use of the word "with" in the deed to the Easl Jersey Wiitrr Com-

pany, connecting the grant of the right to lay the pipe line with that
of the telephone line right of wiiy restricted the latter right so (hnl the
•'['"'ne line could be u^rd rightfully only in connection with the busi*
tlu( the court reached the conclusion thai "with"
the pipe line.
.-..mere coniunclive, having the force t>f (he word "also" or "and"
.ind that the right to operate n telephone line was nol confined or restricted to the purposes uf the pipe line business.
It waa held that the
-f

.*

Vol.

XLTX, No.

t6.

was entitled to maintain a telephone and telegraph line for all
purposes and the injunction asked for was granted.
Northeastern Telephone & Telegraph Company vs. Hepburn, Court of Chancery of New
Jersey, 65 Atl. Rep. 747.
plaintiff

SERIES-PARALLEL CONTROLLERS.— In the United States
Court for the District of New Jersey, a preliminary injunction

cuit

Cir-

was

granted in a suit brought by the General Electric Company to restrain
the Sunday Creek Company from the further use of series-parallel con-

manufactured by the Morgan-Gardner Electric Company, of
111., it having been held in a prior suit against another user,
the Garrett Coal Company, that such controllers infringed the Knight &
Potter patents Nos. 587,441 and 587,442 issued Aug. 3, 1S97. Judge Cross
grants the injunction against the Sunday Creek Company, giving that
company, however, 75 days from the date of the opinion in which to
change its controllers or adjust its business so as not to further infringe
these patents. These patents cover what is generally known as the "K"
type of controller or the type in which the motors are changed from
series to parallel connection by the shunting of one motor as opposed to
the method in which the circuit is opened while the change from series
to multiple connection is made.
The Sunday Creek Company is a large
coal-mining concern, operating in Ohio and West Virginia, but is incorporated under the laws of New Jersey. The controllers involved in
Under the patent agreement
this case were used on mining locomotives.
existing between the two companies, only the General Electric and
Westinghouse Companies can manufacture these controllers.

trollers

Chicago,

Personal.
MR.

EDWARD

NALLY,

general superintendent of the Postal TeleChicago, has been elected to fill the position of
vice-president and general manager of the same company, succeeding Mr.
W. H. Baker, resigned.

graph-Cable

MR.
trict

J.

Company

CLARENCE

manager

of

the

at

E.

DELAFIELD

Wagner

Electric

has resigned his position as

Manufacturing Company,

dis-

at

Louis, to accept a position as manager of the high-tension insulator
vision of the Ohio Brass Company, at Mansfield, O.

MR.

FRANK WARREN,

St.
di-

Warren Electrical Manuwas a visitor at the Chicago office of
the Electrical World recently.
Mr. Warren is preparing for a very
active camp;iigQ for his company, now that the receivership troubles
facturing

Company, Sandusky,

have been

secretary of the
O.,

settled.

SIR W. H. PREECE, K.

C. B., F. R. S., was given the degree of
doctor of laws at the dedication of the Carnegie Institute last week by
the Western University of Pennsylvania.
Dr. McCormick, the chancellor of the university, conferred this and other degrees upon several
of the distinguished visitors from Europe.

MR. WILLIAM McCLELLAN, who has for a number of years been
connected with Westinghouse, Church, Kerr & Company, and had charge
recently of a portion of the work in connection with the electrification of
the Erie Railroad at Rochester, has severed his connection with abovenamed company to become a member of the Allison, Campion, McClellan
Company, with oflices in New York and Philadelphia. The latter company will engage in consulting and constructing engineering work.

MR. W, T. THOMAS, who for a number of years has been associated
with the H. C. Roberts Electric Supply Company, of Philadelphia, as
general manager, has severed his connection with that company to accept a position as vice-president and manager of the Rumscy Electrical
Manufacturers' Company, 1211 Filbert Street, Philadelphia. The Rumsey
Electrical Manufacturers' Company, in addition to being manufacturers'
agents, have a regular electric supply house, and represent in the Philadelphia territory the Pittsburg Transformer Company, Warren I'Jectrical
Manufacturing Company, Geo. Cutter Company, Fostoria Incandescent
Lamp Company and the Diamond Meter Company.
MR. S. P. HUNT.— Mr. Samuel P. Hunt, son

of Judge

Nathan

P.

Hunt, of Manchester, N. H., has assumed the duties of assistant general
uiaiTliRcr of (lie Manchester Traction, Lixht & Power Company, to which
Mr. Hunt will Ik* assistant to General
position he has just been chosen.
Manager J. Hrodie Smith, whose duties have multiplied the past few
years, owing to the extension of the Manchester street railway lines and
Mr. Hunt is a native of
acquisition of the new tine to Nashua.
tlic
Manchester and is a graduate of the high school. He entered Dartmouth
College after his graduation from the hiKh school and completed his course
Determined to become an rxperl in the new and extcn(here with honors.
sivc ficlil of electrical engineering Mr. Hunt attended the Massachusetts
Institute nf Technology and took the courses there in the electrical and
Mr. Hunt has materially added to
cheniiml cnK>necring dcpaitmcnts.
his knowledge and experience since graduating from the Institute of
lie was employed in the electrical engineering department
Technology.
of the American Telephone and Telegraph Company for some years and
later rdlcd a position with the Hinghnmton, N. Y., Light, Heat & Power
Company. Hccenlly he has been with the Hoston & Northern street railway with headquarters in Hoston.

MU. T. I'. Snt)N"l S.— Mr. Theodore I'. ShoiKs, the recently elected
prcsldcnl of ihc InterhoroiighMclropolitan Company, hns now tnltcn
nbsolutc charge of all construction and operation work in the company.
When Mr. Shunts cnmc to (bin city to accept the prcsiilcncy of the traccompany, it w:is understood that he would have direct charge of
those branches of the cumpi^ny's business, while Mr. Atigust Jlelmoat
was to remain In charge of the financial matters, with the title of chairtion

April
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man

of the board of directors.
It was found, however, that the Interborough-Metropolitan Company, being simply a holding company for
many smaller concerns, Mr. Shonts, in his capacity of president, had no
legal right to issue orders to the officers of any of the underlying companies, and consequently his powers were very much limited. The difficulty has been overcome by the creation in all the underlying companies of executive committees where none existed before, and by the
election of Mr. Shonts as chairman of these committees in all underlying companies.
This places ilr. Shonts in control of all the operating and construction work, and it is expected that he will direct the
bidding on the new subways as well as institute important changes in
the operating of the company's various lines.

BAKER

MR. \V. H.
has resigned the position of vice-president and
general manager of the Postal Telegraph-Cable Company. He had been
in the company's service for 20 years.
MR.

DOHNER,

H.

for a

number

of years with the

National Cash..
Register Company, has accepted a position as assistant general superintendent with the National-Acme Manufacturing Company, Cleveland, O.
T.

OWEN

MR.
FORD.—The city of Fort Wayne, Ind., will build a
municipal electric light and power plant, for lighting the streets and
public buildings at a cost of about $160,000. The power plant will be designed for operating two 500-kw turbine units or three 850-kw engine type
alternating-current generators. About 420 arc lamps will be erected upon
the streets.
Plans and specifications will be completed about May 4.
Mr. William J. Hosey is mayor. The Board of Public Works will receive bids and award contracts about June 12.
Letting will be duly advertised.
Mr. Owen Ford, Security Building. St. Louis, is consulting
and supervising engineer.

of

Corry,

MUDGE & NEEFU5,

20

Broad

is

dis-

New York

City, electrical

en

THE SARCO COMPANY,

906 Sixth Avenue, New York City, takes
in notifying the trade that Mr. Syles R. Fralick, 269 South
Canal Street, Chicago, 111., is now the Chicago representative of the
company and carries a full stock of Sarco swivel separable attachment
plugs, pendant switches, key arm and canopy switches and Sarco outlet
boxes. There are probably few men better known to the Western trade
than Mr. Fralick, as his long connection with the Benjamin Electric
Company has secured him many friends in the West, where he has been

pleasure

located for a

number

of years.

THE JAMESTOWN EXPOSITION.— No

section of the country is
water powers than the Southern States. In
all directions a network of electrical lines are stretching out supplied by
the generating plants located in the mountains and supplying power to
to the cotton mills and kindred industries, doing away with the necessity
of fuel and its transportation.
The Allis-Chalmers Company, of Milwaukee, Wis., through its hydraulic turbine department, and through its
electrical works, has furnished much of the machinery for this development, and now, realizing the importance of the Jamestown Exposition,
will bring to the attention of the users of electrical power their motors
and transformers, of which a comprehensive display will be made.

more rapidly developing

THE

its

GAUGE

PITTSBURG
&
Pittsburg, has
recently installed White Star oiling systems in the engine rooms of the
following concerns: Cincinnati Water Works, Cincinnati, Ohio; Standard Underground Cable Company, Perth Amboy, N. J. ; Warner &

SUPPLY COMPANY,

Baldwin Steel

Ohio;

Company, Charles-

Va.; New River & P. Coal Company, Berwind, W. Va.; Berwind-White Coal Mining Company, Windber, Pa.; John Wanamaker.
New York, N. Y. Pittsfield Electric Street Railway Company, Pittsfield.
Mass.; John Roebling Sons Co., Kinkara, N. J.; Bryan-Marsh Electric
Company, Central Falls, R. I.; Louisville Lighting Company, Louisville.
Ky. This modern method of lubricating engine bearings is fully illustrated and described in a new catalogue published by the company.

W.

ton,

Pa.,

Street,

gineers and experts, have taken up the subject of electric telpherage, i. e..
the transportation by electricity of raw or finished production, by over
head wire or track, in a factory, across country, etc.

Swasey Company, Cleveland,

Trade Publications.
THE TRILL INDICATOR COMPANY,

817

;

tributing a

book about

which contains much

reducing wheels and planimeters,
useful and handy information about taking and
its

indicators,

It shows in detail how to tap the cylinder,
reading indicator cards.
make pipe connections, place the indicator, connect it with the crosshead, adjust the tension, etc. The indicator diagram for a single cylinder
engine is carefully analyzed and rules given for finding the horse-power.
Characteristic diagrams from engines of various types, including faulty
diagrams, are analyzed and suggestions made for tl\eir correction. This
book should be in the hands of every steam engineer.

—

HOLOPHANE

GLASS. As is now well recognized, the correct design of illumination for any given area is based on fundamental mathematical laws.
The correct application of these laws, however, requires
long experience, careful calculations, good judgment and a fine sense of
As an example of what it
may be mentioned one large public

possible to do by careful debuilding recently completed. It
equivalent of 20,000 i6-cp lamps. Al-

the artistic.
sign,

'Business Notes.
THE NORTHERN ELECTRICAL MANUFACTURING COMPANY,

Wis., has opened an office at 11T3 Schofield BuildOhio, with O. P. Smith as district manager.

of Madison,

ing, Cleveland,

COLUMBIA LAMPS. —The

Columbia Incandescent Lamp Company, of
St. Louis, Mo., has opened a branch office at room 705, Penn Building.
Pittsburg, Pa., in charge of Mr. J. D. O'Bryan, on account of the importance of the lamp trade in Western Pennsylvania and Eastern Ohio,
and also because of its own increasing trade in that territory. A complete
and well assorted stock will be carried for the prompt supply of customers.

Weekly Record

April 9. 190;.
Stockbridge, Pat. Attys., 41 Park Row, N. V.J
ELECTRICALLY
BOTTLE; Her849.368.
bert W. Christian, Toledo. Ohio.
App. filed Jan. 8, 1907. A rubber
hot-water bag; has a central tubular chamber which can be removably
screwed therein through the neck, and in which is contained an incandescent lamp.
SYSTEM; \\illiam \V. Dean. Chicago, III. App
849,375.
filed May 11,
In combination with a line-circuit, a cutoff
1901.
relay, a line relay and a source of current all in said line, in combination with an operator's connective circuit, and means for operating
the cutoff relay when operator's circuit is connected with the line.
ORE-SEPARATOR; John William Gibson, Milwaukee. Wis.
849.385App. filed April 2, igo6. An ore separator having a flat table mounted
on vertical swinging arms so as to have a reciprocating movement
over a scries of stationary pole pieces with specially shaped extension
pole plates.
CONDUIT-BOX; Charles A. Hinsdill. Troy, N. Y. App. filed
849.395.
April 20. 1906.
I'orm nf conduit box adapted to quickly disclose the
wires for inspection.
Has a U shaped body and a cover plate both
with overlapping end walls which fit together around a conduit pipe.
Sc

HEATED HOT-WATER

TELEPHONE

PLUG

849.415\\ illiam

FOR

SE.XLING

UNDERGROUND CONDUITS;

Mc<".owan. I'lriladclphia, Pa. App, filed .\pril 28, 1906.
sheet metal plug having resilient blades or springs which enter the
conduit pipe to hold a cnvcr plate thereon. The cover plate is perL.

forated or

.'\

embossed

to Krip the sealing material.

CIRCIUT-CHANCING MECHANISM;
Chicago. III. App. filed Jan. 3, 1905. A circuit

849.443.

G.

to get the

maximum

results,

by

careful study of conditions, correct design of fixtures for illuminating as
well as artistic effect, and the selection of the right glassware for each
place, the load has been reduced to the equivalent of 15,000 8-cp lamps
resulting in a saving of over $25,000 annually. By the selection of scientifically constructed glassware, it is possible to obtain proper diffusion

and

at the

same time

direct the

maximum amount

light in

of

the de-

This is one of the strongest features of the well-known
Holophanc system of illumination, whose expert staff is freely available
for nil who have to deal with problems of this character.
sired direction.

849,457.

App.

Webster.

closing device of the

April 2, 1906. The throttle of an engine has a mechanical connection
a segment which moves over contact brushes.
These arc in
circuit with lampn in the pilot house so as to indicate the position of
such throttle.

TROLLKV-CONTROLLER.; Willis C. Burdon. Louisville, Ky
A toothed bar is fixed vertically at the rear
1906.
filed Jan.
.^7,

of the car

and

a

heavy block vertically slidable thereon engages the

Has connection
thereof when abruptly moved upward.
trolley pole to lock the same in case it leaves the wire.
teeth

TELEPHONE TRUNKING SYSTEM;

849,464.

cago,

111.

App.

filed

circuits of a trunking

July

24,

1902.

William

W. Dean,

with
Chi-

Relates to complete diagram of

exchange system.

PRINTING-TELEGRAPH;

Charles J. Menasco, Birmingham.
Complete construction of a key wheel
electric typewriter having a rotating arm moving synchronously with
that of a master typewriter under the influence of an intermittent
current through the telegraph circuit. The printing, release, etc., are
done by local circuits completed automatically whenever the moving
arms cnme to rest.
TROLLEY-POLE; Quinto Saudelli, Fall River. Mass. App.
849.503.
849,484.

App.

Ala.

filed

March

filed Jan. 23, 1906.

A

5,

1906.

trolley wheel support of the toggle lever or lazy
motion links which give the wheel an

tongs tvpe, having parallel

absolutely vertical spring impelled

movement above

the center of the

car.

BRUSH FOR DYNAMt) ELECTRIC M-VCHINERY;

849,511.

Charles

Nov. 26, 1906. Carbon brush
having an eyelet partly embedded therein and a conductor embedded
in the brush and having a portion projecting through said eyelet.
\V.

Spcirs,

849,582.

Harry

telephone relay type having a magnet with laterally extending poles
and an armainrc pivoted to lie parallel to the axis of the magnet.
This armature directly connects with the spring blades.
INDICATOR; r.corgc Hrown, Sarnia, Ont., Can. App. filed
849.456.
with

was originally designed for the
though the outlets were not placed so as

of Electrical Patents.

UNITED STATES PATENTS ISSUED

[Conducted by Rosenbaum

is

London, Eng.

App.

filed

REGULATION OF ELECTRIC MOTORS;

Rowland Stebbins.

York, N. V. App. filed Nov. 9, 1006. A form of regulator for
shunt motors comprising a small dynamo driven by the motor and
having a connection with a centrifugal device for varying its load.
which includes the field winding of the motor.
ELECTRIC IGNITER; W'm. Henry Blood. Jr.. Wellesley.
849.S93.
Mass. App. filed Feb. 2. 1906. The metallic part of a steel file or
similar rough iron device is connected in a simple circuit with dry

New

The file is able to bite or cut a good electric contact for
batteries.
when used with a gas range, and the nature of iron and steel
causes brilliant sparks even with a low potential current source.
itself

ELECTRICAL WORLD.
Albion Goldstein, St. Louis. Mo. App. filed Feb.
block has an integral threaded stud with a \ -slot
therein to receive the wire, which is thereafter clamped by an internally threaded cap also of porcelain.
&1061'
WIRE-COUPLING; Wilhelm Hofman, Kotzchenbroda, Ger'manv. App. filed June i. 190.^. A piece of sheet metal is bent to
receive two wire conductors which are then bent in a sinuous term
within the clamp by the insertion of conical pins or staples.
TELEPHONE SWITCH-BOX; Stephen C. Houghton, Rome,
849615
N. Y. App. filed Jan. 21. 1907. Form of jack adapted to receive a
plug having ring, sleeve and tip contacts.
Kan. App.
849637. AUTOMATIC CCT-OFF: Tohn D. Patton Rosedale,
A circuit controller adapted to be set to operate
filed Dec. 8, 1905.
Comprises sand glass which tilts after the sand
at a certain time.

IXSULATOR;
A porcelain

840606.

1906.

5

has flowed therethrough.

OF
COMPOSITION OR COMPOUND FOR BRUSHES
Charles W. Spiers. London
DYNAMO ELECTRIC MACHINES; Compound
of plumbago with

849643.

App.

England.

filed

June

1905.

25,

stratified layers of metallic particles.

SELF-REGULATING SYSTEM OF ELECTRICAL piSTRIY. App. filed April
BUTION: William A. Turbayne, Lancaster, N.
car lighting where the

849.644.
28,

Generator and system for electric

1905.

generator is driven by the car axles in varying speeds and directions.
Has storage batteries for equalization the potential.

Ashford WashingALARM FOR FIRE-ESCAPES; Snowden
D. C. App. filed May 9, 1906. An attachment for fire escapes
by which an alarm circuit is closed in case any extra weight is
Constitutes a
placed on any of the fire escapes of a flat house.

849651.

ton

burglar alarm.

ELECTROMAGNETIC APPARATUS.

Emile Bachelet, TaApp. filed Aug. 10, 1904- Magnetic coils are positioned
coma.
at the head and foot of a bed so as to cause a magnetic flux to

840653

\\

ash.

traverse the patient therein.

Samuel

Forster. ScheApp. filed Nov. 29, 1904- A horizontally disposed
nectady. N. Y.
Curtis
Steam
Turbines.
driven
by
to
be
adapted
tvpe
of
the
generator
Relates particularly to a support for the ends of the armature conS.

ductors.

ELECrKIC SWITCH; Edward M.

Hewlett, Schenectady. N. Y.
849684.
App. filed May i. 1901. Has two cut-outs of ditferent current carrying
the
cut-out of lesser capacity
compelling
for
means
Has
capacity.
being cut in later than the other.
ELECTRICAL INDICATING APPARATUS; Albert A.
840.698.
Kadtkc, Chicago, HI. App. filed Oct. 23, 1905. A simple means for
indicating the movements of an end cell switch at a distant point. A
form of three magnet motor has a reduction gear connection with a
pointer, and is operated by form of 3-phase current established by
contacts of the end and cell switch.
ELECTRIC RAILWAY; Samuel B. Stewart, Jr.. Schenectady.
849,703.
N. Y. App. filed April 29, 1901. Form of contact shoe for protected

the type having a waterproof housing thereover.
latcs to the spring support of the shoe.
rails of

Re-

Control system (or dynamos driven by the car axles of n tram
and adapted to maintain a lighting system nt uniform potential not*
wilhfilrindinR changes in speed and direction of the dynamo.
COOLING DYNAMO-ELECTKIC MACHINES; Eddy R.
849.706.
App.
Whitney, Swampscott, and Leonard A. Tirrill, Lynn, Mass.
Kclalcs to the construction of the field frames of
filed Oct. 10, 1903.
a motor or dynamo by which a circulation of cooling air is provided
ihrouffh the windings and conduciorn.
fl49.7i3.
ELECTRIC MACHINE; Ernst F. W. Alcxandcrson
Schenectady. .\. Y, .Npp. filed hinc 20, 1905. Has a slotted core and
arnialurc
main
winding cnrrica in Inc sfott thereof ;ind held by
wedges. The wedges alito have slots with additional windings therein.
H49,7ji.
INSULATOR; Sicgmund Fcucrntcin, Rochester, N. Y. App.
A specially formed casting has opposed ho<iks to
filed Aug, 24, 1906.
engage a condnctxr and in placed nn a knob on the insulator for high
ptjtenliat Irnnsmissiun systems.
I9ad.

DYNAMO

Cf)NT ROLLER

IIKri-

FOR ELECTRICALLY-PROPELLED VE

I.hn Smith Raworth. Strcalham, England. App. filed Jan.
r'ur'\ 10 make cli.iiiKe'* fmm motors in scries to motors
' vice ver-ta, ;iiid iin^wrr the stanfjard conditions imin
pfr
'.n with the heavy currents of this class of apparntus.
K49.7St.
Si'hEl I LIMITING DEVICE; Fred L. Stone. Schcncclndy.
N, V, App. filed Sept. ji. IV13. Speed regulnting device o( the type
(iprraling through the making or breaking of nn electric circuit to
.

25.

•

Rclnles to mcrruulntinf( or cvmtrollinft mechanism.
features liy which the nciiim is nni impaired by grease, oil,

power

ncluAtr
chnnic:il

dirt, etc.

AirroMATH
PRESSURE COST Rr)LU:D
SWITCH AND AIR.(;AGI:; Louis H. Wc»lf»hfll,

K49.76.,.

ELECTRIC
Davenport.

la.

April J4, 1906.
A prrssurr actuated dcvin- particularly
Mas a
n'laplerl for the air compressor ^y^lem (or electric ir.iiiM.
diaphragm connrrtrd to a lever wnli:h moves lo opcfi mid close an
npernting circuit (or the main switch,

App.

h4't.707.

filed

TEMPERATIIRERI-iirLATOR;

Bert

App. Olrd May iH. ttytft. 1 henioKtnt hnn
magnet oprr:itcd valve whioh conlr'tl* the
device (or the
8^o.773-

TRK

3.

ITUi/i*

1/

dnmper doors

of a (iirnare,

piMir irri vr,

ATI

ig**.

m

MErMANISM FOR

KLEC-

I•|M^^o^
App. filed May
I'.i.
itfiiiulrd by (orm o( trough or
...Iny displaced during the passage

\'

ronduit.
ol the tram »o

Barton. Drydcn, Mich.
connections with a
pressure to a diaphragm

electric
air

to

cxpooc the

rail.

i6.

TELEPHONE SYSTEM;
filed

Aug.

7,

An

1905.

all

the stations by

1906.
A porcelain block is laterally recessed to receive the circuit
wire and has a cam wedge to bind against and clamp the wire therein.
TRANSMISSION OF SIGNALS; Alfred Perrin, Grenoble,
S49.919.
France. App. filed May 23, 1904. Has pendulums which are set to
Any
oscillate sychronously with pendulums at the master station.
selected pendulum can be caused to resonate over the single line wire
connection by vibrating the proper pendulum at the master station.
ELECTRICAL ROSETTE; George B. Thomas, Bridgeport.
849,934.
Conn. App. filed Dec. 13. 1905. A rosette formed of a single piece
of porcelain and which is formed to guide the line wires downwardly
to the suspended lamp or appliance.
24,

GROUND-WIRE ATTACHMENT;

Clarendon L. Tichenor and
App. filed March 19,
Stoneburner. Washington, D. C.
metal pipe comprising jaws
wire
to
a
connecting
a
1906.
hinged together at one end and having aligned apertures in the opposite end or portions for the reception of the wire, and means connecting the said end portions of the jaw.
NAUTICAL SIGNAL; Frederick C. Berwick, New York. App.
549,964.

S49.939.

Charles D.

A

fixture for

March 11. 1905. Has a whistle and a searchlight and a single
lever for setting both in operation simultaneously.
Hans Deierl, Munich. Ger849.981.
resistance element is spirally emmany. App. filed Jan. 16, 1907.
bedded in an insulating tube to which the circuit wires are connected
at opposite ends.
filed

ELECTRICAL HAIR-CURLEU;
A

ACUTE-ANGLE CROSSING FOR ELECTRIC RAILWAYS;

E. Gilmore. Philadelphia. Pa. App. filed Sept. 27. 1906. Comprises a body and end runners pivotally attached thereto and adapted
to hold the trolley wire from the body.
\'alcoure J. La Bauve, Houston.
850,020.
A piece of strap iron is bent into a
Tex. App. filed ^lay 9, 1906.
form adapted to be attached to an ordinary trolley harp and produce
upwardly extending arms to close over the wire., Is so shaped that

Edward

TROLLEY-WIRE HOLDER;

S49.939

— Cround

Wire

Attachment,

specially connected

the arms can be separated by pulling on

and

arranged cord.

SY.STE.M OF ELECTRICAL DISTRIBUTION AND REGU849.705.
LATION; Wm. A. Turbayne. Lancaster. N. Y. App. filed Sept. 15.

H49.749.

App.

849,706— Cooling Dynamo-EIcctrtc Machines.

840*593— Electric Igniter.
third

XLIX. No.

Leopold F. Muller, Passaic. N. J.
intercommunication telephone system havwhich the circuits are selected.
ing switches at
TROLLEY; Richard W. Walker. Topeka, Kan. App. filed Oct.
S49.871.
The trolley harp has a pair of inwardly impellec^ spring
15. 1906.
fingers which close over the wire in use, but which can be displaced
to form guides when the wheel is being positioned on the wire.
INSULATOR; Charles Griflith, Elizabeth, Pa. App. filed March
849.896.
&49.850.

S49.994.

DYNAMO-ELECTRIC MACHINE;

849670.

Vol.

APPARATUS FOR MEASUKINd ELECTRIC CAPACITY;

850.064.

Harry Shoemaker. Ktscv City. N. J. App.
Wheatstonc bridge with a known capacity

filed

in

Oct.

9,

one arm

1006.

Has

thereof,

a

an

capacity connected with the other arm thereof, and mtjans
for automatically charging and discharging said capacities.

unknown

MEASURING INSTRUMENT;

IIIGH-POTENTl.\L

850,063.

Harry

Shoemaker, Jersey City, .\. J. App. filed Oct. 29. 1906. Has a sealed
glass tube with a movable liquid seal which is displaced by the rise
of temperature of the gas in the tube under the innucncc of an electric discharge therein.

TELEPHONE REPEATER SYSTEM;

850,079,

Columbus. Ohio. Apn. filed Feb. 5.
associating the main line circuit with
paratUK to prevent

self

AUTOMATIC

850.081.

AND

imluclion

in

1907.

a

Nathaniel G. E, Warth,
Has nieans inductively

uni-directional

repeater

ap-

the same.

PRESSIMU-: fONTKOLI-KD

ELECTRIC

AIR-CAUCI-:; Louis II. Westphal. Diivcimurt. la.
Pressure gauge device 01 the type adapted to
Oct. 3. T905.
Has a spring imcontrol the molnr^ of an air compressor system.
pelled diaphr.ium plunger with lever connections to a circuit control
ing blade or icvcr.
SWI'TCII
App.

filed

MININC; SIGNAL SYSTEM: Norman S. Richmond. Oshkosh.
App. filed April q, 1906- A signal system for use in mines
whiTcby signals may be sent from ;niy level lo the engineer. Providen inrnns by which an indiciition at each level is made that a
signal is bring sent whereby avoiding inlrrfcrciicc signals if more
than one is sent nt llir snnu* time.
850.1n1.
DROP FOR ELECTRIC CIRCUITS; William li. Robin*.
Relates to signalliuK
MinneapoliH, Minn.
App. filed Dec. 6, i90<i.
drops u»ed with burtit'ir alarm circuits and aims 10 provide means by
which the drop will opcrnic with certainty to close the alarm circuit

850,100.

Wis.

in

case of the closure of

11

local circuit.

CORE SEPARATOR;

App.
John P. Mallett. Madison. Wis.
Relates to an arrangement of the spacers or
Aug. I, rnoti.
tepiiratorH utrd for form in k ventilating ducts in electrical apparatus.
Piirlicularly »diij>ted (or ust- with la mi 11:1 led magnetic cores for the
piirpoiir of (oniiing vrniilriting ducts by separating the secli<ms of the
magnetic cores.

H$n,ii6.

filed

RAILWAY;

William B. I'ottcr. Schenectady, N. Y.
ELECTRIC
Kclalcs lo electric railways of the type hnv
filed .Sept. 24, iqoj.
ing normally decnergizcd sections w^iich arc connected with llir
(crder "successively as the ear proceeds. Provides means by which the
«wilclirs are actuated by n local battery circuit on the r:ir which is
also used (or the auxiliary inutora, the llghtini^ nm] the heating.

Hvi.117.
A|)p.
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Convention.
more important

the

Iowa

features of the

Electrical

Association convention, held last week, were the papers and
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discussions on ice-making, electric heating

The

report

tral

station business as given

on the manufacture of

and analysis of

costs.

an adjunct to the cen-

ice as

by Mr. Rufus Lee

decidedly

is

1

United States, Cuba and Mexico
Dominion of Canada

per year, $3.00
4*50

6.00
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plant as operated by the small central station has consider-

ice

central station in

NOTICE TO ADVERTISERS.

as

days in advance

New advertisements will be accepted up to noon
date of issue.
for the paper dated Saturday of the same week.
1907,

by

McGraw Publishing

Entered as second^:lass matter at the post

office

summer,

maintaining

station

not under the expense for engineers and firemen

is

would

Furthermore, the boiler

be.

plant sufficient to carry the winter peak lighting load

is sirfficient

carry both ice-making and lighting loads during the summer.

to

one considers large central stations and large

situation

entirely

is

Iowa has a

capacity.

course,
ice

York, N.

small central

that an independent ice plant

size suited

Co.

New

at

The

if

to

except

different,

number of

large

of

Monday

Copyright,

matter of interest on idle investment and

does an operating force large enough for both winter and

it

the

this office ten

tlie

wages of employees.

When

by the publishers.

Changes of advertising copy should reach

The

templating the establishment of ice plants as auxiliaries.

able advantage over an independent ice plant or an independent

TERMS OF SUBSCRIPTION.

of

encouraging to central station companies which have been con-

running auxiliary

ice

ice plants,

regards

as

boiler

central stations of a

plants to advantage.

Of

the central station can get other people to establish

and refrigerating plants

in a

town and

sell

them energy, so

Y^.

much

the better.

During 1906 Electrical World printed and circulated 970,000
copies, an

average of 18,827 copies per iveek.
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issu^

16,000 copies are printed.
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reason that Iowa

which considerable attention was rightly

Founders* Day at the Engineering Societies Building
Colorado Springs Decision on Street Lighting Arc Lamps
Cost of Operation of Iowa Central Stations
April Meeting of the Chicago Section, Illuminating Engineering
Society

President George S. Carson, Iowa Electrical Association
Garage and Club House of the Automobile Club of .\merica
A. I. E. E. Cornell Branch
Philadelphia Meeting of the American Electrochemical Society....
Accident to New York Edison System

Current News and Notes

New Power

Plant of the Central Pennsylvania Traction
Harrisburg, Pa
The Power Plant of the Maiden Electric Company
Asbestos Wood.
By Prof. Charles L. Norton

Electric Distribution Systems
Convention of Iowa Electrical Association
New Telephone Patents
Letter to the Editors:
High-Voltage Alternators.
By W. L. Waters
Digest of Current Electrical Literature
Book Reviews
General Electric Company's Exhibit at the Jamestown Exposition...
Motor-Driven Rock Crushers
Portable Combination Current, c. m. t. and Power Meter
Portable Air Compressors

Iowa Electrical Convention
Industrial and Commercial News
General News
Weekly Record of Electrical Patents

essentially

819
822
823
S24

amount of small manufacturing.

824
825
825
825
825
826
826

load after having developed the

Company

at

Variable-Speed Motor Controllers
High-Tension Porcelain Insulators

is

motor load

manager

is

in

This

many Iowa

to

is

a

development
for the

stations

an agricultural rather than a

manufacturing State, although there

CONTENTS.

.It

to

which should appeal strongly

Editorial

Exhibits

Another subject

given was electric heating and cooking.

is

a constantly increasing

This fact limits the possible

most of the small towns, and the wide-awake

casting about for other

cannot be increased very much.
train of other heating

means of increasing

his

day

motor load to a point where

The

electric flatiron

it

and the

and cooking appliances which follow

it

are

most generally applicable means of securing such a day
load.
There are so many towns of a size sufficient to operate a

the

day

circuit but too small for a gas plant, that electric heating

829
832
835
836
838
840

devices,

if

dustry.

Even where

against

its

seemingly cheaper competitor as electric light has

840

against

its

seemingly cheaper competitor.

841
844
845

are known,

846
846
846
847
847
847
848
850
8S7

the part of central station

rates

properly pushed, will

are right,

there

is

would seem

mean a

great deal to the in-

a gas plant, electric heating,
to

if

the

have nearly as good a show

When

all

the facts

some of these apparently cheap things do not seem
so cheap; and there is constantly too much of a tendency on
cooking and

let

that blind

Another encouraging thing

men

to look at the cost of electric

them to everything
at the

else in

its

favor.

Iowa convention was the

re-

port by Prof. L. B. Spinney, and the discussion on costs and the
necessity for uniform systems of classifying accounts.

The

re-

port on costs of operation, while not containing figures from
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many companies

nearly as

as

should, nevertheless represents

it

an encouraging beginning, and

compare

at least are willing to

shows that a few companies

it

notes,

The opening

uniform
general.

his

The

mercury lamp.

Societies Building has

and abroad.

donor of the building, namely, that

the

engineers, whether engaged in mechanical work, mining work,

all

or electrical work, are essentially ohe and the same group of

an intellectual standpoint, actuated by essentially the

men from

same impulses and directing

— the

their activities

of

subjugation

same end

material universe to the

to essentially

As Mr. Carnegie

of mankind.

will

surrounding

immediately

the

the

himself expressed the idea in the course of his address at the

opening ceremonies, an engineer

make four and one more

man

a

is

whom two and

to

constantly and unfailingly,

five,

who

to a fixed goal, with the eternal

works steadfastly day by day

All engineers use the

truth of nature in his mind.

two

same funda-

mental arithmetic and the same fundamental laws of mechanics
and physics applied to the affairs of industry and commerce.
It

because of

is

similarity

this

mental training, and the

of

similarity of mental habit developed by experience

same

training, that they are intellectually of the

their

work

is

type,

this

whether

on board large steamers.

in mines, or

underground

under

or in factories or on railroads.

comparisons with the source at

note called attention to

the

essentially

is

psychological processes that

The

and cooperate.
the

of intellectual

and of

and molds men to work together

fits

and maintained by

salient idea presented

Societies Building

new Engineering

habit

that in spite of the

is

and suggestive

lucid

need of photometry under clearly

tlie

somewhere

defined conditions and with a working illumination

near the values customarily used

in

Inci-

lighting.

artificial

dentally he noted the considerable variation in the readings of

even a Lummer-Brodhun contrast screen resulting from stop-

down

ping

Lauriol

in

when comparing colored

the eye itself

hand

the paper in

probability that in
of the measures of

photometry,

color

practical

two quantities

the valuation of the whole

Now

ratio

the

first,

not independent of the unit

is

sum

not equal to the

is

M.

lights.

calls particular attention to the

by which they are measured; and second, that even

granting that color photometry

of

parts.

its

a sorry parlous

in

is

general

in

melancholy views here presented seem to us somewhat

state, the

Photometry even

overdrawn.

similar lights

in case of nearly

cannot rank as a measurement of precision in the sense of

measurements of length or mass.
from recent work

believe

Yet there

good reason

is

Bureau of Standards

in the

that

to

an

incandescent lamp standardized in a number of laboratories by

methods

different observers using different

concordant far within one per

will

There

however, special

are.

phenomenon, which

the eye

in

effect

Foremost

issue.

cause for

little

which

difficulties

inter-

Purkinje's

is

the source of great variations with the

is

intensity of illumination.
field

furnish results

Could equal precision be

cent.

obtained in color photometry there would be
complaint.

similarity

most

in a

vene to prevent so agreeable an
It

was the

particular feature emphasized

M. Lnporte

varying distances.

stands for and embodies an idea which was evidently in the

mind of Mr. Carnegie,

Hospitaller's text

in time

attracted widespread attention both in this country
It

M.

may become

Societies Building.

new Engineering

of the

photometric measures.

in

give a brief resume of the discussion,

variation in results obtained in

The New Engineering

17.

was found in a paper by Bastian touching the photometry of

and that

acccounting and comparing of cost factors

tion of the conditions of sufficiency

To

XLIX, No

Vol.

Second comes the variation of color

considerably mixed up with Purkinje's

itself,

and causing notable variations with the area of

field

ob-

continued diflferentiation of engineering and of engineers into
new activities and duties, there is also an amalgamation going

of the several color fields change with the degree of stimulation.

the matters of art,

Third, perhaps, comes the absorption of the yellow spot, super-

on to

offset the centrifugal

politics
is

to

and

religion, the continued differentiation

essentially diffusion, schism

separate and

differentiation

and

In

segregate.

division,

applied

is

The

disputation or opposition.

whereby men tend

science,

tasks,

however, the

and does not involve

new

situation of the

particularly fortunate for the majority of the

building

members.

termini of the railroads crossing the

new

close to the

which goes on

merely a process of economical subdivision for

performance of different

the better

In

tendency.

It

is

Moreover,

of

New

could

A

York.

h.-irdly

component
library in

is

more

close to the

America

Oub

new

library of the City

centrally disposed site

have been chosen.

societies

should be unique.
Engineer*'

it

The

in

New York

joint library of the three

ought to constitute the best engineering

and the opportunities offered for study there

With

the allied beautiful

which opens

this

week,

it

and comfortable
is

an

the intensity as well, since the relative areas

imposed upon the two

And

observer.

first effects

finally

there

is

and varying from observer to

the broad general fact that for

equal luminous energy the luminous effect varies enormously

with

the

wave

the

length,

hnninosities

relative

varying somewhat from eye to eye and
different ages,

owing

the

in

themselves

same eye

at

to increasing absorption in the yellow spot.

is

Hudson

on
River on the one hand and to the Grand Central terminus
the other.

and with

served,

invaluable

addition to the technical and social resources of engineering in

The summation of these several factors changes with the
method employed.
In any attempt at scientific

photometric

color photometry the
the

influence

Lauriol

is

practically

its

base

in the line

would

find

it

Ritchie,
its

Brodliun screen.

Yet
to

advised

screen

apex being

it

is

and wc

subject to

M.

the line of sight

in

of the photometer bar.
simplicity,

by

being a right isosceles

It

certainly has

think most oliservers

easier to use on colored lights

which would appear

America.

that of

extreme

the advantage of

The

variables.

prism with a diffusing surface,

and

so chosen as to minimize

method should be

of these

lli.iii

the

I.ummer-

sources of error

ccrl.iiii

have led M. Lauriol into

difficulties

when

measuring group sources at different distances along the bar.

Studies in Photometry.

Wc

Ihc trouble

week an important paper by M.
of a discussion in the columns of

abstract in the Digest this

Lauriol, which

is

the »cf|Ucl

L'Induslrie Eiectriquc opened by the late Prof. Hospitaller iind
M. Laporic. The questions at first raised were those of color

photometry, broadened by M. Lauriol into a general considera-

is

this,

that

the light

reflected

diffusely

prism face depends upon the angle of incidence and
mctrical with respect to this angle.

Hence

in

from the
is

unsym-

using a group

source from which the inridctit rays arc not parallel, there will

be an error introduced varying with the distance of the group
from the sciccn. This difficulty holds in greater or less degree

April
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for all photometers

with diffusing screens, and would be es-

pecially troublesome in

measuring rather large sources.

Perhaps

such cases are best dealt with by keeping the source at such a

from the screen as

distance

fixed

make

to

rays

the

sensibly

parallel with respect to possible variations of the coefficient of

diffuse reflection

This

light.

and

inconvenient on account of the construction of

is

many photometers,

but provision should be

paring lights which differ greatly

any screen yet devised

may

by moving the reference

to obtain balance

in color

made for it. In comwe do not beUeve that

In such cases the spectro-photometer

be fairly consistent.

or some modification of Crova's method

answer the purpose.
simplified, as

although they

will give reliable results,

more

far

is

problem

Fortunately the

M. Lauriol suggests, by the

likely to

somewhat

is

one seldom

fact that

has to deal with extreme color differences.

Yet those now met

commercial practice are great enough

cause serious errors

in

now

with the forms of photometer
is

to

The

in general use.

subject

one that should receive immediate attention, and the thing

of direct and practical importance

is

to secure

agreement on

standard conditions for color photometry even

set of

if

mean watts

taking the

figure to candle-power

Considering the

was probably the

this

selected.

on the lamps

tests

in

The

condemning.

statistics

It

findings

all

and

The

weight of a judicial precedent.

is

so early date

its

findings carry the

was reached

decision

chief point at issue

was

amount

the definition

There are probably few contracts of

same

without formal modification, but the

in force

still

issue probably

exists

in

few scattered instances.

a

In

the matter of definition the decision and the evidence are clear

that the direct current series open arc of about 9.6 amperes

and 450 watts

was

the arc,

at

the date

at

named

the thing

generally accepted as meeting the specification of the franchise
in

this

case.

The lamp actually furnished by the operating

company was the

6.6

ampere

series alternating arc taking nor-

mally 450 watts at the lamp terminals and there seems to have

been entire unanimity

among

the Arbitrators and

all

perts that this lamp did not meet the definition in fact,

short

of

giving

equivalent

Data introduced

service.

the ex-

and
at

fell

the

hearing indicated that the maxinumi cp of the open "pull arc"
is

only about

mean

1200 instead of 2000 as popularly believed,

spherical cp being 400 to 450, or about

i

its

cp per watt,

while the usual 6.6 ampere enclosed arc gives only about 150

mean

agreed in

Board did not

state

the alternating current arcs as actually operated, but

damages

on the basis of a 20 per cent

to the city

quent to June

February

by

awarded

deficit subse-

period of service, from

earlier

was placed on

a different basis, by reason of

assumed some

responsibility in the matter

The

was assumed by the Board

responsibility

This portion of the award

nature pf a compromise and therefore has but small

No judgment was

rendered on future service

this question not

having been

specifically

Board was

the

ed to a

The

constituted.

total

award

to the city

amount-

over $7,000.

little

This decision should go far toward settling the
question

of the

rating

of

series arc as a street illiiminant.

This arc has been and

rated variously in nominal candle-power.

is.

much mooted

6.6-ampere alternating-current

the

It

many complicated
lamps were

damages

for this deficit involved a

In particular the alternating

technical points.

in the latter part of

1906 pushed up to 450 watts or

more, the voltage being raised at

amperes being also raised to
the lamps

or

first

7.1.

and subsequently

Thus during

were operated materially above

and therefore came nearer
ance

7

appears

from

the

their

to the specification.

auard

good

to

have been

tlu-

this period

normal rating

been called 1200 cp, and sometimes 2000 cp has been substituted
for both "half arcs"

commonly has
what

for just

and

it

is.

and more

"full arcs" of the older type,

not been rated in candle-power at

The

decision in

all,

hand implies

but sold

that even at

450 watts at the terminals the alternating-current lamp
of being a

"full

corresponds

in a

among

station

fails

arc" by something like 20 per cent.

general

men

way with

that

the quite

common

This

impression

alternating current arcs are to be

if

substituted on even terms for the old "full arcs," the 7.3

am-

pere alternating-current lamp should be used to retain anything
like
is

a

In point of fact, the 6.6-ampere lamp

equivalent lighting.

good and useful one. but should generally be spaced closer

than the more powerful alternating-current arcs.
equivalency

more

in street lighting

as all arcs

of their

arc, the

Questions of

are very puzzling and will

so as the luminous arcs begin to

So long
idea

come

become

into general use.

were of similar kind, one could get a

relation

by the watts consumed

;

fair

but the open

enclosed arc. alternating-current and direct-current, the

flaming arc and the magnetite arc, vary so widely in both true

hmiinous
is

efficiency

utterly fallacious.

weight.

The

and distribution of

Even

the

watt rating

light that a

mean lower hemispherical
is

issue in the

some

Colorado Springs case was an ana-

likely to arise in the

be on the watch for them.

rating

unsatisfactory on account

chronism, but similar issues in a very aggravated

more than

It

form are

next few years, and one must

may be

that illumination as such

can be made the subject of contracts, yet this basis

is

dangerous

as favoring small units to a degree unwarranted by their failure

produce

Their perfornv

tci

determined

been

by

still

sometimes has

of differences of distribution, which must surely be given
of

have

to

been divided with the operating company and the damages for

adopted by the German engineers

spherical cp. corresponding to 3 watts per cp.

The assessment

the

permitting service without protest for a considerable

tacitly

period.

The

1906.

I,

15, 1905.

the fact that the city

since

practically

and the relation of such lamp to that actually provided by

the operating company.

any photometric

experts

candle-power between the lamp of the specification and

ratio in

in the

of an "arc lamp of standard 2000 candle-power" as of the year
i8g8,

to

those interested in

after long deliberation and the analysis of a very large

The

could have been

that

the

all

the

period were therefore halved.

more important

the

is

the dignity and authority of a Court

of expert evidence.

of

was

Colorado

the

in

Colorado such a Board has

of

which

situ,

of arc photometry

difficulties

method

this

case, printed elsewhere in this issue,

one that can profitably be studied by

under the

Prof. C. P.

within the terms of the agreement of arbitration under which

Board of Arbitration

municipal lighting contracts.

fairest

was certainly vastly preferable

It

under the franchise,

the

made by

taken from the city circuits and measured for candle-power at

various inputs.

a

Colorado Springs Decision.

tests

with the integrating photometer on lamps actually

-Alatthews

technical bearing.

Springs arc lighting

applied to the lamps and reducing this

on the basis of

frankly

empirical ones.

The award of

821

in

a

high average illumination

the past.

when spaced

as they have

;
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Day

Founders'

the Engineering Societies

at

Building.
In these pages

week was given an account of the exernew Engineering

last

cises in connection with the dedication of the

16, with a brief reference to the folIn
lowing exercises on "Founder Societies Day," April 17.
many respects the features of the dedication exercises on the

Societies Building, April

second day were

fully

equal in interest to those of the

munity

—justly

of the Dedication Committee, who said:
In the dedication exercises of yesterday we gave e.\pression
.\ndrew
to the deep gratitude of the Engineering Profession to

man

which

his

accomplishments

—

XLIX, No.

17.

and constructive

literal

entitle him.

We hope that to our guests and friends as well as to the
membership of our engineering societies these spacious halls
and pleasant meeting rooms may be a new source of inspiration,
awakening a greater pride in the profession we have chosen
and dedicating ourselves anew to the pursuit of the highest
professional ideals, to the increase of human knowledge and to
the advancement of civilization.

first

and of a more varied and popular nature, as will be appreciated from the outline of the exercises given below.
The proceedings in the main auditorium on the afternoon of
April 17, were presided over by Mr. John \V. Lieb, Jr., chairday,

to

Vol.

Dr. Samuel Sheldon, president of the American Institute of
"The Founder Soci-

Electrical Engineers, in his address said

12,000.
in its

:

present time have a total membership of about
these nearly 16 per cent live in New York City, or

the

at

eties

Of

immediate

vicinity,

Other associated
4,000, are also at

whom

dwell

inspection of the curves of growth of

mem-

home

An

in this vicinity.

and to them this building is accessible.
with an approximate membership of

societies,

here, nearly 40 per cent of

splendid gift; and our honored guests, dis-

bership in the three Founder Societies shows that the enrol-

tinguished visitors, and fellow society members have enjoyed
equipment and
the opportunity of inspecting the building and its
Committee,
Building
and
Architect
completely
how
observing
of
difficult task
in harmonious cooperation, have succeeded in the

ment will be doubled by 1920, if past policies of management
be maintained. Even times of financial depression do not lessen
But the short
the membership,, but lessen its rate of growth.
period of joint occupancy just elapsed has evidenced a stimulation to increased activity which if maintained will make mem-

Carnegie for

his

existed
of meeting the unusual requirements and for which there

bership

no precedent.

The

simple, plain language in

which the

gift

was conveyed:

Tt will give me great pleasure to devote say one million and
a half dollars to erect a Union Building for you all," and which
tablets
will be preserved to history on the bronze memorial
opposite the entrance— was altogether unique in the history of
broad
similar great benefactions, and while they reflected the
and liberal spirit of the donor they also placed upon the
recipients the full responsibility of building wisely and admin-

desirable,

and a greater increment may be ex-

"During the past few years there has been a rapid growth
commerce, traffic, manufactures, organization,
civilization
fortunes, knowledge, and individual efficiencies have increased.
Excessive and extraordinary growth has resulted from the

in

;

Doubtless

efforts of electrical engineers.

this is

due

to the

youth

whose oldest workers are not thinking of
on the contrary, are enthusiastically and ener-

of the profession,
retirement, but,

getically productive.

istering efiiciently.

meet to-day under the auspices of the "Founder SociEngineers, the
eties," the American Institute of Electrical
American Society of Mechanical Engineers and the American
and
Institute of Mining Engineers, to receive the greetings
societie«
felicitations from foreign and national engineerhig
and institutions of learning and for the interchange of congratulations between the members of the Founder Societies

We

and Associate

more

pected.

on the successful completion of

Societies,

this

"Rapid growth and the character of

his

work

necessitates

that the engineer shall continually deal with the probabilities

The remarkable economies

of the future.

resulting

from an

extensive engineering study, based upon more or less uncertain
future conditions, of the problem of supplying telephone service

New York

in

tention of the

City twenty years hence, were called to the at-

members of

the

American

Institute of Electrical

Engineers in a recent paper.

"We

magnificent building.

are

all

familiar with the frantic struggles of engineers

behalf of the Founder Societies I beg to extend to the
distinguished representatives of sister societies and of the
institutions of learning who honor the occasion with their
presence our most hearty thanks for the interest they have

charge of public utility central stations in their efforts to
have modern apparatus manufactured, purchased and installed
quick enougli to carry the ever increasing load, but not so quick
as to long stand idle and bring down the wrath of the financier.

our dedication exercises and we bid
is with particular pleasure that we
extend our warmest greetings to the eminent representatives
of sister societies from abroad; to them we extend the hand

Reprehensible neglect to consider future conditions has resulted
in an intolerable congestion of traffic in certain parts of this

On

shown by taking part
them thrice welcome.

in

It

of professional fellowship and we ask them to share with us
the joys of these festivities.

in

Engineers have ever been leaders in promoting international
and by their International Congresses and the
interchange of visits between foreign societies they have established the most enduring cordiality of relations between large
bodies of influential men separated by national boundaries but
friendships

having

common

lightened

professional ideals and the same spirit of enmay in fact at this time rightly

Wc

progress.

consider ourselves a kind of auxiliary to the great International
Peace Congress which is now holding its sessions in this

in

city."

He concluded by pointing out how great and varied are the
resources of the great engineering corporations of the day, to
wliicli the financing and construction even of the Panama Canal
would be a natural and feasible undertaking.
"The Economic Significance of the Engineers' Building,"
was the subject of the address by Prof. F. R. Hutton, president
of the American Society of Mechanical Engineers who discussed the internal, external and educational significance of the
structure, and said
"The Engineers' Building stands to rebuke certain economic
fallacies.
It is a convincing answer to a contention that manual

arm and brawn arc the only real creators of wealth in
production process, and that the reward of toil is to be
It says
<lirccted entirely to him who. contributes bodily effort.
labor of

the

city.

The engineering societies are now enjoying through the
Andrew Carnegie and the cooperation of tlic mem-

such a theorist that misdirected

toil

and

labor, wliich

go for

generosity of

to

bers and friends of the societies the realization of the fond hopes
which they have cherished for years, and with the opening of

naught through ignorance of physical or economic law, will
Experiments are
impoverish the community, not enrich it.
costly, when at their basis lie assumptions contrary to fact
and truth. Furthermore, labor must be organized and must be

this building

there r^icns also a

new

era for the engineering

profession of this country.

The

m.ignificcnt

facilities

their disposal should

go

far

which the societies have now at
toward making cooperation among

more cfTccthe various branches of the engineering profession
standing in the comtive, securing to the engineer that high

directed by knowledge;
lie

its

tools

designed and planned on

a

and
basis

its

operations must also
and ex-

of knowledge

periment.

"The

director

and organizer of labor

is,

therefore, to be

com-

:

April

:
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pensated both practically and in public consideration in proportion to his economic value.
The engineer as a factor in production far transcends the significance of the mere craftsman,

and this building evidences the truth and the fact. The economic future does not lie amid the dreariness of some of the
contentions of the Socialist.
It lies in releasing more and
more the human unit from the stress which we lay upon the
beast of burden.

In this releasing process the engineers will

of gratitude to be sounded, especially in the case of these three

devoted secretaries. He then rehearsed briefly the careers of
Mr. Ralph W. Pope, Prof. F. R. Hutton and Dr. R. W.
Raymond, and presented them each with a gold medal, thanking

them

in

name of

the

leadership.

The

presentation

plause.

the oldest in service

house of engineering information,
does interchange of professional knowledge
through the trinity library and through the personal intercourse
of engineers of several specialties."
The congratulations of the Engineers' Club were tendered
"a

as

facilitating

as

clearing

it

by Mr. T. C. Martin,

poem

that

W. H.

Sir

its

president,

who

recited a brief original

embodied "greetings from the

Little

trustee

American

of

Cornell

University,

spoke

Mr. Walter C.
on behalf of

universities, alluding to the building as "this unique

post-graduate institution." Mr. R. A. Hatfield, past president
of the Iron and Steel Institute of Great Britain, next spoke as
a delegate from that body and pres«ited a parchment address.
Dr. F. Eichler, of the Freibund Deutscher Elecktrische Technic,
then spoke for that society in German, and was succeeded by

Mr. John

F. Wallace, past president of the

American Society

who brought and

read the very cordial
greetings of President G. H. Benzenberg of that national society, endorsing its sentiments with warm congratulations of his

of Civil Engineers,

own.
Dr. H. Pritchett next tendered the greetings of the MassaInstitute of Technology' and sister institutions, and
spoke of the engineer as to-day the real worker in civilization—
"he represents the constructive order of human development
not the destructive or the passive side." -Mr. Charles Kirchhoff
then presented with a beautiful illuminated address the greetings
of the Verein Deutscher Gesellschaft, and Dr. Carl Hering made
a charming brief address as the delegate of the Societe Internationale des Electriciens of Paris.
Mr. Leon Gasper spoke

chusetts

for the Faraday Society of Great Britain, and Dr. F. R.
Archenhold, director of the Treptow Observatory, Berlin,
Germany, spoke for the society of that institution for astronomical research. Captain Baxter, U. S. N., president of the
Society of Naval Engineers, then made some excellent remarks
on behalf of the "Associated Societies" already domiciled with'

in the building.

Mr. Lieb, whose desk was buried elbow deep in letters and
cablegrams and telegraph messages of congratulations to the

Founder Societies, as well as numerous illuminated addresses
from all over the world, then made a rapid summary of their
contents, beginning with one from Lord Kelvin.
The next business in order was the presentation of the John
Fritz gold medal by Mr. C. F. Scott, chairman of the board of
award, to Dr. Alexander Graham Bell. Before this ceremony,
Mr. Lieb invited Mr. Fritz to the platform, and the famous old
steel

engineer took his seat there amidst great applause.

Scott, in his remarks, referred to

Mr.

the intimate connection that

existed between the foundation of the medal and the creation

Dr. Bell accepted the medal in brief, graceful
terms, expressing his pleasure in receiving it in the presence
of the venerable steelmaker himself.
of the building.

Mr. Lieb then stated that
the

three

services

past

might long enjoy

societies

and the inspiration of their
was accompanied by great ap-

Dr. Hutton replied briefly for himself and his colleagues as
and no longer holding the office. He spoke

of the dazzling light that had once come suddenly to three
mere craftsmen Gallileans on a lone hillside one night men

—

doing their duty and
not to them alone but to all
for engineering came with
Building
Mr. Lieb then declared the
just

—

message of appreciation was
men. The message of a new era
the opening of the Engineering

the

exercises closed.

Preece followed with felicitations from the Institu-

tion of Electrical Engineers of Great Britain.

Kerr,

House nearby."

for

societies

the benefit of their ripe experience

John Hays Hammond then spoke on behalf of the
American Institute of Mining Engineers, and spoke of the
building

the

and expressing the hope that the

be inevitably the leaders."

Dr.

823

secretaries

in

of the

recognition of the long

Founder

Societies,

work of

had been
strike a comit

by the United Engineering Society to
memorative gold medal in their honor, to be hereafter entitled
the "Distinguished Service Medal," and he called upon Dr. A.
R. Ledoux, past president of the Mining Engineers and of the

d^'cided

I'nited Engineering Society, to

make

the presentation.

Dr. Ledoux then made an address in which he said that the
dominant note of the whole occasion had been that of gratitude
for their new and splendid home; but there were other notes

Colorado Springs Decision on Street-Lighting
by Arc Lamps.
Below

is

given

the text

of the

decision of the

Board of

Arbitration in the case of the city of Colorado Springs and the
Pikes Peak Hydro-Electric Company. The Board consisted of
Prof. L. G. Carpenter, of Fort Collins, Col., and Messrs. E. L.

and Henry Floy, of New York City.
The city claimed that the enclosed arc lamps furnished by
company had not in accordance with the provisions of
Elliott

the

the

which specified "arc lamps of standard 2000 cp,"
and therefore a reduction should be made in all bills rendered
by the company to the city, whether paid or unpaid.
The
arbitrators analvzed the several claims made by the two parties
to the controversy, under the following heads
the phrase "Arc lamps of standard 2000 candleI. Does
power each" mean an arc lamp giving 2000 actual candle-power,
or if not, what was the generally accepted meaning at that
time?
II. Do the arc lamps which the company has furnished, when
operated under normal conditions, come within the meaning of
the phrase "Arc lamps of standard 2000 candle-power"?
III. If the lamps furnished by the company, when operated
under normal conditions, have not fulfilled the requirements of
the phrase "Arc lamps of standard 2000 candle-power," what
is the extent of the overcharge measured in dollars and cents
due to such deficiency?
IV. Was the service which the company actually furnished
from the lamps in use such as might reasonably be expected,
and if not, what was the overcharge expressed in dollars and
cents due to defective service?
V. Was the city estopped from claiming any refund?
The above questions were then considered in detail.
(i) The experts on both sides unanimously agree that at
the date of the granting of the franchise, namely, September
8, 189$, there was no arc lamp in use for street-lighting purposes of 2000 actual candle-power and therefore the phrase
franchise,

cannot be taken literally.
The testimony of all the experts,
however, shows that there was one particular tj'pe of arc
lamp, namely, a direct, constant-current series, open arc lamp
taking 9.6 amperes and consuming 450 watts at the arc which
was generally accepted at that time as complying with the

meaning of the phrase.
(2)

The

arbitrators

had no

difficulty

in

reaching a conclu-

sion on question II, since the uncontradicted testimony of the

expert witnesses was to the effect that the lamps furnished by
the company did not come within the meaning of this phrase.
(3) In arriving at an answer to question III, the arbitrators

encountered

many

difficulties

arising

from

the

present

im-

perfect state of the commercial photometrj' of arc lamps, the

meagreness of evidence on some points, the variance of expert
testimony on other points, the difficulty of selecting a satisfactory standard of comparison, and of estimating, on a dollar and

1

ELECTRICAL WORLD

824

cents basis, the difference in arc lamps of such widely varying

experts generally agreed that candle-power
measurements alone do not fully express the effective values of

Vol. XLIX, No.

arc lamps for street lighting, and that while the lamps used
fell short of meeting the requirements of an "arc lamp of

Cost of Operation of Iowa Central Stations.

standard 2000 candle-power," they had some compensating adAfter carefully weighing such evidence as was presented, the arbitrators reached the conclusion, everything considered, that 20 per cent, in the present case, is a fair estimate

In a paper read before the recent convention of the Iowa
Electrical Association, Prof. L. B. Spinney presented figures

and cents of the deficiency of the lamps furnished by
the company as compared w-ith "arc lamps of standard 2000
candle-power," both types considered as operating under normal
in dollars

conditions.

To

tions.

central

under normal conditions, and placed in evidence a complete set
From these
of station records covering the entire period.
records it appears that during a portion of the time the lamps
were operated below their proper wattage, and for another
There apportion of the time above their normal wattage.
peared to be a discrepancy, however, between the wattage delivered at the lamp terminals, as computed from the station
readings, and the wattage as actually measured by tests at the
During the month of September, 1906. measurements
lamps.
were made of the exact wattage of every lamp in the city, which
provided data for determining, within reasonable limits of
error, the actual

amount of

Tht

this discrepancy in wattage.

of the

and the figures returned were

State

compared and averaged.

The general

results

of this

accompanying

shown by

ANNUAL OPERATING EXPENSES.

21

17.7

36.9

20

43

15

10.7
12.3

23

29.7
2.76
2.37
50.5

.44
.20
21.7

10

1.06

2

.13

1.5

1.64

.20

16
14

removing

and

trimming

arc

lamps

removing and reading meters...
Repairs to pole line and seivice, arc
lamps, meters and transformers

Setting,

Miscellaneous distribution operating expenses
Total cost of distribution
OFFICE EXPENSES AND MANAGEMENT.
Salaries

expenses

9

3.06

6

3.03
4.97

14

16
16
20

7.1

15.

.62

1.92

7.85
17.0

.21

7.66

.48

17

16
21
13

company could

however, be held as

justifi-

shown

intention of the

On

not,

the other hand, the

fact

cannot be overlooked

that the city should have been advised in regard to a matter of

such importance, before accepting the service furnished by the
at least before having allowed it to continue for io
long a time without protest. For these reasons the arbitrators

company, or

consider that the responsibility

is

divided between the company

and therefore conclude that the reduction on account of overcharge for this
period should be figured on a basis of 10 per cent in place of the
20 per cent taken after June i, 1906.
city for the period to

June

I,

1906,

conductions of the Board

were as follows:
Peak Hydro-Electric Company shall refund to the city of Colorado Springs the sum of $4,(112.12.
Interest on these overcharges computed at 8 per cent to April
I, 1907, amounting to $519.34, is awarded the city, in accordance with the stipulations of the agreement of arbitration.
2. That the bills of ihc Pikes Peak Ilydro-Klcctric Company
against the city of Colorado Springs for service rendered from
June I, 1906. to February 1, 1907, shall be reduced by the amount
of $2,056.43.
Interest on the bills thus corrected, due the company, computed at 8 per cent to April i, 1907, is $307.22. which
amount i* awarded the Pikes Peak Hydro-Elcctric Company
1.

in

final

That the

Pikes

accordance with the stipulations of the agreetncnt of arbi-

tration.
3.

That

arbitrators

7.4

7.99

.55

.18

.55

at

31

70.3

89

.44
.20
.04
.50
2.20

44.3

Meeting

of the Chicago Section,
Illuminating Engineering Society.

The Chicago
ciety

3.33
10.7

11

Total cost of operation

April

21

19.4
5.6
2.5
2.49
19.2
46.2

1.95
1.07
1.65

11

a

V

The

management expenses.

11

MISCELLANEOUS EXPENSES.

from
(5) The arbitrators requested briefs upon question
counsel on both sides, which were carefully considered, and the

and the

otftce

Total office and

.18

13

Insurance
Advertising
All other expenses
Total miscellaneous expenses

cation for an actual deficiency in service, which has been

74.8

4.46

COST OF DISTRIBUTION.
Setting,

Interest
Ta.xes

conclusion reached that there was no intention on the part of
either party to evade the obligations of the contract. The good

plants

Cents per dollar
of gross income
Av.
Max.
Min.

of
plants.

COST OF MANUFACTURE.
Power plant wages
Fuel, water, oil and waste
Repairs
Miscellaneous power plant expenses....
Total cost of manufacture

number of

this

No.

The corrected wattage thus obtained was
used to determine the candle-power from the data given in
Prof. Matthews' tests, made on lamps taken from the city
These candle-powers compared with the candlelamp operated at its normal wattage (430) were
expressed in per cent, which gave the means of determining
the deficiency or excess of service supplied, compared with a
normal lamp of this type.

are set

table,

General

circuits.

investigation

statistical

which gives the average value
under each item, together with the number of plants from which
this average was taken, and the maximum and minimum values
forth in the

discrepancy thus determined proved to be 6J4 per cent, which
has therefore been used as a correction constant for reducin,:j
the station wattage.

on

central sta-

obtain these data forms were sant to the various

stations

of the corresponding items as

(4) The company admitted that during a portion of the
period involved in this controversy, its lamps were not operated

Iowa

the cost of operation per dollar of income of

vantages.

to exist.

17.

The

characteristics.

power of

:

section

of

held a meeting April

Illuminating

the
11

at

Engineering So-

the Association Restaurant,

W.

which forty-nine were present, Mr. E.

Lloyd presiding.

After a dinner a paper was presented by Mr. T. B. Lambert on

Method

Photometry of High Candle-Power Units." This
tlic method of reducing the amount of light
received from a high candle-power unit by inserting between
screen and lamp a rapidly revolving disk with a slot of a known
".A

of

paper took up

first

angular opening, the reduction
proportional to the

in

candle-power of the ray beinij

amount of the disk

that

is

not cut out.

For

example, if the slot were one-tenth the circumference of the
disk in width it would reduce the candle-power of the ray to
Besides making easy the comone-tenth that of the source.
parison of high and low candle-power units on a photometer
screen wilhout excessive length of photometer bars, this plan
could also be employed to advantage, he said, when comparing
two rather high candle-power units. When comparing such
units the light on the photometer screen is so intense that the
eye cannot judge of the balance vvilh as great accuracy as when
comparing lower candle-power units. By inserting the rapidly
revolving disk between the observer and the screen, the apllir screen is so rediiceil tliat more accuwork can be done. The method is not aiiplicalilc to measurement with altcrnating-eurrent lamps. The paper was discussed

parent illumination of
rate

by Mr. G. H. Stickncy, of West Lynn, Mass. He said
fundamental idea was not new, he had not
heard of inserting the disk between the observer and the phoL. Nichols, of Cornell Unitometer screen. He said Prof.
vcrsily. in his Laboratory Manual described the same scheme,
briefly

that although the

1'"..

in

accordance!

with

the

statutes

declare that the statutory

fee

of

Colorado the

of three dollars per

day for each arbitrator amounts to $243.00, which amount is
awarded to the city of Colorado Springs to be paid by the
Pikes Peak Hydro-Electric Company.

when using a very narrow slot there was
He asked Mr. Lambert whether he had observed

but had found that

some

error.

.my such error. Mr. Lambert said that he had not, but that
such errors might easily be due to mci-Iianieal error in making

April
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because with a very narrow slot it was difficult to
width a sufficiently accurate proportion of the circumference of the disk.
He was inclined to think if errors were
the

slot

make

its

found that they were due

to

Garage and Club House of the Automobile
Club ol America.

mechanical rather than optical

The Automobile Club

reasons.

The meeting was then given over

an exhibition and explanation of various forms of illuminometers. Two forms of
Weber photometers were shown, one belonging to the chairman, Mr. Keech, and the other the property of Armour Institute, explained by Prof. C. E. Freeman.
Mr. R. F. Schuchardt, of the Chicago Edison Compan\', explained the illuminometer made by the General Electric Company, and Prof. O. H.
Basquin, of Northwestern University, exhibited a rough first
model of a daylight illuminometer of his design. Mr. G. H.
Stickney was called upon to explain the new foot-candle photometer devised by Mr. W. D'A. Ryan. In this photometer as a
substitute for the screen there

One

to

a block of opal glass divided

is

exposed to the
is exposed to
The block is viewed from one
the standard source of light.
Balance is obtained by moving the standard source of
side.
light back and forth until the illumination in the two halves of
The instrument requires
the opal glass cube appears equal.
no mirrors, is very simple, and since it is viewed from the side,
there are no shadows from, the observer or any part of the
mechanism to interfere with the illumination falling on the
diagonally into halves.

side of the block

is

illumination to be measured and the other side

cube.

The

82s

secretary announced

held at the same place

the next meeting

that

May

when Mr. George

9,

would be
C. Keecn

paper on illumination of industrial plants,
giving the results of illuminometer tests on such plants.

would present

a

largest

and

of

America has

costliest building ever

just completed the
designed and erected exclusive-

for use by an automobile club, on Fifty-fourth Street, just
west of Broadway, New York City. The building combines the
artistic and luxurious effects required of a wealthy men's semisocial club house and the practical features of a thoroughly
modern automobile garage. Although closely related, the club
rooms and garage are so well segregated that one would be
unaw-are of the presence of a garage and car storage floors for
the accommodation of about 300 automobiles, with facilities for
their care and repair, were he not previously informed.
ly

The

building

is

of reinforced concrete construction, with a

and is fire-proof throughout. There are eight
stories, and the ground floor and the upper four stories arc used
for garage and storage purposes. The club rooms are shut off
from the garage, and the automobile elevators and rear stairways by heavy metal-covered doors.
The building has a
frontage of 131 ft. on Fiftj'-fourth Street. The main assembly
room, reached by way of a grand stairway of marble, extends
skeleton

steel

The room has a height
At the east end of the
with bound volumes of auto-

across the full front of the second floor.

of 25

ft.

and

rises

through two

floors.

assembly room is a library filled
mobile and other kindred periodicals. There are also a grill
room seating one hundred, a directors' room, a ladies' room and

room besides the offices of the secretary, etc.
The top floor is set apart as a repair shop and testing department This will be thoroughly equipped with electrically-driven
a billiard

lathes, drilling

and grinding machines, shapers and buffers and
There will be a full outfit of hand tools and

a portable crane.

President George

S.

Carson, Iowa Electrical

Association.
Mr. George
Electrical

S.

Carson,

who was

elected president of the

Association last week, has been prominent

association ever since

its

He was born
entire life. He was

organization.

City in 1862. where he has lived his

in

at

Iowa
that

Iowa

educated

small

tools

machines,

for

sufficient

a force

for

of about 25

workmen. The testing department will be equipped with a
dynamometer and arranged to take the full measure of efficiency,
fuel consumption, friction losses, etc., of all makes of cars.
The building is lighted throughout with electricity, and
telephonic communication may also be had with every part of
the building.

Altogether the clubhouse

is

thoroughly adequate

for all purposes of the leading and representative automobile
club of America and reflects great credit not only on the club,

but on the building committee as well, the chairman of which
is Dr. Schuyler S. Wheeler.

A.

I.

E. E. Cornell

Branch.

The regular meeting of the Cornell University Branch of the
American Institute of Electrical Engineers was held on April
Dr.
16, 1907, in the main lecture room of Franklin Hall.
Steinmetz's paper on "Lighting Phenomena in Electric Circuits"
was abstracted by Mr. J. C. Peebles, Prof. Creighton's paper

on "New Principles in the Design of Lightning Arresters" by
Mr. E. D. Payne, and the secretary gave the results of the
paper by Messrs. Rushmore and Dubois on the "Multi-Gap
Lightning Arrester." All the abstracts were prepared and dewith a recent suggestion of Prof. Geo.
Shaad, and the advantages of a systematic method of abstracting papers was demonstrated. The meeting proved to be one
of the most interesting of the year and after the abstracts of
the papers had been delivered, a large number of local memlivered in accordance

bers took part in the discussion. Ninety
Following the discussion
were present.
PRES. GEORGE

S.

CARSON.

for

members and visitors
a number remained

an informal smoker and further conversation

regarding

technical matters.
in the public schools

of Iowa City and attended the Iowa State
In 1882 he went into the

University there for a short time.

Philadelphia Meeting of the American
Electrochemical Society.

was made manager of the
Iowa City Electric Light Company, becoming president in 1905.
He is also president of the Iowa Gas & Electric Company, of
Washington, la. He has always been one of the most earnest
advocates of keeping station records and thus locating chances

ical

for economy.

Philadelphia, on

implement business.

In

1984 he

the American Electrochemheld at the University of Pennsylvania,
On the morning of May 2,
2, 3 and 4.

The eleventh general meeting of
Society will be

May
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welcome

be delivered by Dr.
This address
will be followed by one by the retiring president, Mr. Carl
Hering, after which the session will be devoted to the reading
The afternoon of the first day wall
in discussion of papers.
be given over to visiting the chemical and engineering laboratories of the University; the works of the United Water Improvement Company where ozone is produced for water puri10

at

a.

Edgar

m., the address of

that the

will

On

Saturday

PERFUMED SUBWAYS.—A

is

run over the

to

its

is

June annual convention at Washingfton.

— the break

down

of

At

9.09,

Current from Waterside No. I was restored in fifteen minutes
and in less than an hour the whole system was again operating
under normal conditions. Some parts of the system, notably
the downtown section, were not at all affected, and the lowest
pressure, in a small section of the system, and for a few minutes
only, was about 80 volts. The substation systems, the personnel
and the apparatus of the generating and substations responded
most satisfactorily to the unusual and trying conditions and
proved once more the reliability and flexibility of the Edison
system on Manhattan Island.

CURRENT NEWS AND NOTES.

for the propulsion of

canal boats, in place

its

boat-building plant with

May

I,

Prof. M.

I.

Pupin

the evening of

will present the last

Wed-

paper of

the academic year before the Electrical Engineering Society of

The

"The Physics of the
with experimental demonstrations
and promises to be exceptionally interesting. 8:15 p. m. and
Room No. 301, Engineering Building of the University are as
Columbia University.
Electron,"

is

paper, entitled

to be illustrated

usual the time and place appointed for the meeting.

-

KAKABEKA FALLS POWER PLANT.—A

project long

discussed and variously considered has at last been crystalized
into a fact by the Kaministiquia Power Company, and Fort

William, Ontario, is now being supplied with electrical energy
generated at Kakabeka Falls, on the Kaministiquia River, 25
miles west of Fort William. The energy is transmitted to that
town by two lines on a single right of way and is there distribThe electrical equipment is of the
uted from a sub-station.

most modern and approved

pattern.

The

plant

is

entirely fire-

and structural steel and for equipment and general arrangement will compare favorably with any
on the continent. At the generating station the equipment consists of two 5000-kw, 4000-volt, three-phase alternators, each
direct connected to a 6786-hp twin reaction water turbine; two
proof, being built of brick

150-kw, 125-volt, direct-current generators, each direct connected to a 250-hp turbine, and two banks of three transformers
each, each transformer of 2200-kw capacity of the air blast type,
The electricity is conducted in leaden
2300 to 14,475 volts.

cased cables laid in the ducts laid

in the floor

from the genera-

tors to selector switches, located in cells near the transformer

POULSEN WIRELESS SYSTEM—A

despatch from CoVladimir Poulscti is experimenting with his new wireless telegraph system between that
city and the Danish West Indies.
Excellent results are stated
to have been obtained.
that

air

chamber.

For handling the

Iieavy

parts

of the machines

The crane motors are supThe switchplied with current from the exciter generators.
board is thoroughly u]) to date in the manner of control and
The transformers arc set in conalso in the apparatus used.
a 3S-ton crane has been installed.

in a gallery beneath llic 4000-volt busses, and the
current traiisfornicrs arc placed on concrete shelves in similar

crete cells

IN PI/IL/IDELPI1I,1. -ihc

Philadelphia,

has announced a

for local pay station calls to 5 cents to

be

new

PHYSICS OF THE ELECTRON.—On
nesday,

while on

stations distributed over different parts of the system.

except

power

A

modern machinery
be erected at Weissport. Preliminary work for the electrical
experiments is said to be under way at Mauch Chunk. The
company's plant at Lansford will furnish the power.
of mules.

stations which had been operating in
were separated and a part of the load transferred to
Waterside No. 2, which continued its normal operation, carrying.
however, a heavy overload. The current from Waterside No. i
Station was interrupted for a few minutes to clear the bus bars
and the load on the system was carried part on Waterside No. 2
and part on the large storage batteries in the twenty-three sub-

of

These cards give

POWER

The two Waterside

C('.,

National Electric Light Asso-

issuing a series of very pretty postal cards in regard

ELECTRIC
FOR CANAL BOATS.—Advices from
Allentown, Pa., are to the effect that the Lehigh Coal &
Navigation Company purposes experimenting with electricity

parallel

TELEPHONY

passage the

its

the blest.

that everything points to a very large attendance.

its

states

Araby

Monument, Library of Congress, Mt Vernon and other
famous places and objects of interest. President Williams says

instant

Denmark,

for a period after

ton

abled.

penhagen,

certain hours

colored views of the White House, National Capitol, Washing-

normal load broke down suddenly,
one of the 4000-kw engine-driven
generators burned out and the engine of still another was dis-

same

and

POSTALS.— The

N. E. L. A.
ciation

the peak of the evening load, one of the sooo-kw vertical turbine
the

At

success.

will

successfully withstood the trying conditions.

at

lines,

stations are filled with the odors of

lighting system as a whole, while subjected to a severe strain,

and

Paris

of the day a car fitted with a special scent-distributing apparatus

some machinery at the Waterside No. i Station of the New
York Edison Company caused considerable damage, but the

generators while carrying

dispatch from

special

subway has been made with great

Edison System.

20, 1907

last

correct

of April 20, says that the experiment of perfuming the Paris

as a motive

New York
evening
—April

A

and built under the specifications and patents of the Rateau
Turbine Company by the Western Electric Company.

fication

Accident to

Western Electric generator.

a

17.

statement would have been that the generator was designed

F. Smith, vice-provost of the University.

and the plant of the John F. Lewis & Bros. Co., where
white and red leads are manufactured. The mornings of May
3 and 4, will be employed in presenting papers, while the afternoons will be spent in visiting the Disston Saw Works where
the Colby electric induction furnace is used for smelting steel;
the Lardner's Point Pumping Station, where very large pumping engines are in use; the Frankford Station of the Philadelphia Electric Company, where several models of electric
furnaces will be shown in operation, and the United States
mint, Afhere an electrolytic plant is employed for refining gold
and silver. Arrangements have been made for the presentation
of a total of 31 papers, three of which deal indirectly with the
subject of illumination, namely, "The Helion Lamp," by H. J.
Parker; "The Titanium Arc," by R. Fleming, and "The Condi.ction of Vapors and Gases," by C. P. Steinmetz.

dynamo was

XLIX, No.

Vol.

bell

reduction
all

in

Telephone
its

rates

points in the city

from pay stations in hotels where 10 cents will
Sixteen thousand stations arc affected by

charged.

still

the

order.

cells

behind the high tension

supply of electrical pfiwer

CORRECTION— In
gtncrator unit printed

Rateau lurboour issue of March 23, it was stated

the
in

description

of

the

oil

switches.

It is dillicult

to real-

what the installation of this plant really means to the cities
Admirably located at the
of Fort William and Port Arthur.
end of Canada's extensive system of waterways, these towns
hid fair to become great industrial centers now that an abundant
ize

'number of

is

available at reasonable rates.

big industries arc ncaring romplclion

nihcrs arc projected.

A

while several

:
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CAXADIAN SUBSCRIPTIONS.— Beginning May 8, the newpostal arrangetnents between

Canada and the United States

will

go into effect, and will make it necessary to pay four cents per
pound for copies of such papers as the Electricai. World
mailed to Canada. To meet partly the increased cost, the subscription price of this journal to Canada will hereafter be
$4.50 per year. On the monthly edition the price will be $1.50.
All prepaid subscriptions will be carried to expiration at the

old rate, but
at the

new

all

future renewals

and new subscriptions

will be

rate.

AGAINST MUNICIPAL OWNERSHIP.—The:

plan

of

was appointed a year ago to investigate the question. Nine
of the committee presented a majority report, with
which the other six disagreed. "It shoilld be mentioned," the
majority report says, "that every member of our committee is,
teen

members

in the abstract, in

favor of municipal ownership.

crete proposition, however, the facts elicited

As

a con-

compel a contrary

judgment, so far as Rutherford is concerned, at the present
time." The minority report agreed that it was inadvisable for
the borough to install at the present time a municipal gas plant,
but advocated the establishment of an electric plant.

NIAGARA POWER IN CANADA.— The

Toronto Mail

Power Commission has received
offers of power, delivered at Niagara Falls, from the three companies operating on the Canadian side of the Falls. The concerns are the Canadian Niagara Development Company, the
Ontario Power Company and the Electrical Development Company.
No announcement of the prices has been made. The
fact that the commission is thus assured of power on acceptable
says that the Hydro-Electric

terms places
contracts

it

in a position of strength.

Requests for formal

supply of energy have been

received by the
Hydro-Electric Power Commission from all the Councils of
towns in the Western Ontario Niagara Power Union of Municipalities, with few exceptions.
Those who have not applied
are Hespeler, Preston, Paris, Hamilton, Toronto Junction and
Waterloo. The majority of the Councils will, it is expected,
pass the resolutions at their next meetings, and send the defor

a

mand

for contracts to the commission shortly afterward. The
commissioners will then submit contracts setting forth the final
terms on which electricity will be supplied.

FAST TELEGRAPHY.—Nnmt

()

R L D
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Other companies are now to follow the unique
example of the Chicago company, St. Louis having already
made the start. Such exchanges as had a plot of ground were
given blossom beds.
The operators were offered individual
patches of ground, and rivalry helped to make the experiment
a success. One planted mignonette and vied with another who
chose verbena seeds; a third kept a clump of sweet peas as
weedless as her neighbors, who had geraniums. The company
furnished the seeds, the ground all spaded and ready, and the
gfirls chose their plot and their seeds.
A real garden was new
Compan\-.

to

municipal ownership of a lighting plant by the borough of
Rutherford, N. J., was rejected at a public meeting called by
Mayor Andrew H. Brinkerhoff last week. A committee of fif-

W"

many

of the

girls.

At

first

they

made many

mistakes, pulling

up many plants and carefully leaving sturdy weeds instead.
They got down on their knees and dug in the dirt until they
became quite proficient gardeners, enjoying it all meanwhile more
than had been expected. Some of the operators, of a thrifty
bent, grew lettuce, radishes and strawberries.
Their crops
more than once were proudly picked by their owners to be
served with the noon luncheon which the company furnishes
free to its operators at all the exchanges.
Roof-gardens are
said to be a possibility of the future at the exchanges where
no ground is available. In the down-town district of Chicago
it
is
obviously impossible to use any ground for growing
flowers, although at the down-town as well as outlying exchanges window-boxes of flowers are numerous and solicitously
watched by young women employees. They have had help
for all the heavy work, but the inherent love of women for
flowers was given an opportunity to grow and to blossom.

AMENDING UTILITIES BILL.—Amendments
Public Utilities

bill

New York

committees of the

to

have been proposed by the City Club
Legislature

now

in

the

to the

conference

upon the bill. It is the idea of the club that the proposed
amendments will strengthen the character of the proposed commissions.
The club has taken this action, believing that the
broad powers of the present bill should not be conferred upon a
commission whose stability and future independence are not
fully guaranteed by the act which creates it.
The amendments
are in effect these To give any commissioner proposed to be
removed by the Governor an opportunity to submit an answer
to the reasons cited for his removal to extend the term of office
from five to ten years to introduce an age limit to increase
the salaries of both commissioners and counsel from $10,000
to $15,000; to provide a method for fixing exact penalties, and
:

;

;

;

to provide that penalties paid

by corporations

in the first district

be paid into the city instead of the State treasury. Mr. J. N.
Seligman, the banker, has written Governor Hughes as follows:
"I believe public service corporations should have the right to

paper

contract for the operation of their works by others without the

and discussion over automatic and fast telegraphy, the following
item from the New York Times would show that once in a
while some pretty speedy work is done under the old conditions
"W. J. Wollman, of J. S. Bache & Co., who takes a good deal
of pride in the facilities which his firm possesses in the way of
telegraphic communication with various parts of the country.
was called upon several times last week by friends who wanted
information regarding the earthquakes that were reported from
several Southern points.
One such inquiry came from a man
who was very anxious about the situation in New Orleans, and
who wanted to know just how severe had been the shock that

consent of the commission, provided such contract does not
cover more than a limited period of time, say, two or three
years. The new commissions will be very busy during the first
few years, and the delays that will result if they must approve

w-as

the

reported to have occurred in that

recent

city.

Institute

He

called

Mr.

Wollman on

the telephone, and was told that if he would hold
Mr. Wollman would find out for him. The man held
the wire, and in seven minutes' time he was given the answer
that had come from New Orleans over the firm's private wire.
It took just that length of time to send an inquiry to New
Orleans and to get the answer back to this city. The incident
is one which serves to illustrate how well equipped Wall Street
is
in the matter of communication with other parts of the
the wire

country."

TELEPHONE GARDENS.— Vurther
bulletin

of

the

note

American Civic Association,

gardens for operators established

first

is

of

made
the

in

the

flower

by the Chicago Telephone

every contract

made by

a gas or electric

company or by a railupon the companies.

road, affecting franchises, will bear hardly
If the

commission

is

given the right at any time, upon proper

hearing, to order the cancellation of contracts, the public interests

will

be amply safeguarded and at the same time the
Other provisions

corporations would not be unduly restricted.

would prohibit an individual or a banking firm in
its business, from pledging without the
consent of the commission, more than 10 per cent of the stock

of the

bill

the ordinary course of

of a public service corporation as security for a loan.

Surely

no public good can be served by such a prohibition. The object
of the bill, I take it, is to do away with holding companies as
a means of stock watering. Why should there not be excluded
from such prohibition the holding of stock by companies the
Also, the
c.ipital stock of which has been paid at par in cash ?
wording of the act would seem to prevent the acquisition by
companies now controlling a large majority of the capital stock
of a public service company, of small ..mounts of minorit>'
stock still outstanding. This is a great hardship to impose upon
minority stockholders, depriving them of practically the only
m.irket they have for their holdings."
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TELEPHOXY IX SIAM.—Mr. Hamilton King, minister to
Siam, reports from Bangkok that the Siamese Government has
concluded to submit the specifications for a complete telephone
system for the city of Bangkok to a limited number of houses
Europe and America

in

tor their bids.

LOWER PLATIXUM. —It
the electrical arts

in

stated that a metal very useful

is

—platinum—began

down

in price,

from

$38, the top mark; to $34.

and since then has

likelihood of a further decline.

inum,

fallen

two weeks ago to go
$4 an ounce, going down

Refiners say that there

The manufacturers using

is

a

plat-

who had been worrying

a
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member of the firm of Lee & Houton, Xew York silk imAs our readers know, the driving of dynamos by ar-

porters.

tesian wells

is

not new, but has been practiced in the West.

PATEXTS IX EXGLAXD.SpecM cable dispatches from
England of April 18 report that the Patents and Designs bill,
introduced in the House of Commons last week by the President
of the Board of Trade, Mr. Lloyd-George, and which subsequently passed unanimously its second reading, is of particular
interest to American manufacturers of machinery largely used
in British factories,

who, having secured patent rights

in

Britain, continue to supply British factories with machines

was said several months ago that the Russian government,
which controls the mines in the Ural Mountains, where most of
the platinum is found, was restricting the output. ^Meantime the
search for platinum continues in this country.

facturers to

America.

in

sell

or lease

the

bill

Great

made
The measure is designed to compel these manumake in Great Britain the machines which they
here.
The bill will become a law. Clause 10 of

over the reports of the scarcity
of the metal and the unusual high prices, are breathing easier.
It

17.

enacts that at any time not less than three years after

the grant of a patent any person interested

may

apply for the

revocation of the patent on the groimd that the patented article

manufactured exclusively or mainly outside the United Kingdom. The Controller may revoke the patent unless the patentee
proves that the patented article is manufactured to an adequate
extent in the United Kingdom or "gives satisfactory reasons
why the article is not so manufactured." The Shoe and Leather
Record, the official organ of the shoe trade, believes this clause
invented and manufactured in
is aimed at shoe machinery
America and patented but not made in Great Britain. It would,
however, affect other industries.
is

XOTES OX WIRELESS.—Admirai
N.,

when interviewed

in

London

last

H. N. Manney, U. S.
week on various naval

subjects said: "I have been gratified to learn as a result of at-

tending the wireless telegraphy conference in Berlin that
also

still

lead in this science.

The news

we

that has just reached

me

of the new record for land messages from Pensacola to
Point Lome, on the California Coast, 1768 miles, shows that
we are maintaining our supremacy. That was the first w-ireless

message from the Atlantic to the Pacific overland. My observations abroad confirm the belief that the spark system of wireless
telegraphy, which we use, has advantages over the Poulsen
system. In the Poulsen system, used largely abroad, the current

is

said to be continuous, but

is

not of a frequency of oscil-

Some of the experts we
met abroad hold that the Poulsen system will ultimately displace the spark system, because in some cases the spark must
lation as great as 700,000 per second.

travel

2300 miles

to

greater distance than

complete the circuit.
has ever attained."

This

is

a

much

it

COPPER TELEPHOXE

IV I RE.— Advices from Boston say
statement that telephone companies are substituting
iron for copper wire on account of the scarcity and high price

that

the

of the red metal has no foundation in fact, at least so far as
the Bell system

any of

is

concerned.

Neither the parent company nor

pound of iron wire
where copper wire has been used before. The American Bell companies are using iron wire just as they have for
years.
The engineering specifications which standardize Bel!
its

subsidiaries

is

at present using a

in places

construction throughrjut the L^nitcd States,
iron wire only

on short

lines of

call for the use of
not over forty miles, where

main copper routes requires an
auxiliary service.
The American Bell system used in 1906
about 55,000,000 pounds of copper wire, thus placing it among
the three or four great copper consumers of the country. The
1907 total will probably show some reduction from this figure,
but not on account of the cheaper iron wire.
the congestion of traffic over

—

CALLIXG A HALT. .\n important circular has been signed
by a number of railroad supply houses in Chicago and Pittsburg,
which has recently been given wide circulation. The circular
draws attention to the fact that there are about 400 bills, all
of them affecting more or less unfavorably the interests of the
The
railroads, now pending in the several State Legislatures.
manufacturers of railroad supplies and the dealers in them
who have signed the circular suggest that the most effective
way to check this movement against the railroads would be a
letter addressed to the governor of his State by every man

who may

The circulation of this document by a large
body of business men is in line with the resolutions recently
adopted by Boards of Trade in Philadelphia and other cities
deprecating the general outcry against corporations and pointing
out the harm that is likely to come from the present agitation

DRiyiXG.—.\i\\kfs fr..in South
ex-Mayor Mortimer M. Lee purposes

Norwalk, Conn., Mate that
to get power for lamp.s and all electrical c<|ui|)ment for himself
and his neighlxirs by utilizing an artesian well on his premises.
E. N, Sippertcy, thccontractur
ion that he ha» tapped

llic

who

lK)red the well,

f.inuius

underground

is

of the opin-

New

ICnglaiid

River which, genlngists dcclarr, passes under Connecticut and
Long Island, and whose mouth is in the depths of the Atlantic
Ocean. It is a 6-in. well and was sunk to a depth of 700 fl. At
first it threw water 15 fl. in the air with a flow of ,io gallons per

minute and a pressure of 25 lbs. to the square inch. Of late the
flow and the force have more than doubled, with the result thai
Mr. Lee has had trouble in kcping his plumbing int.ict. lie has
given out a contract to affix a dynamo to the supply of water
which will generate electricity sufficient to light and c(|uip Mr.
Lee's house and the homes of his neighbors as well. Mr. Lcc is

The

kept within hounds.

unless

it

that

present conditions continue,

if

is

all

facturer, every jobber,

does

business

directly

and every
or

circular says:

know

th:vt

retailer in the

indirectly

"We know

classes of labor

We

business interest will be injured.

with

and every

every manu-

United States

railroads

or

their

or employees. We know that the railroad interest is,
We know that
next to farming, the largest in the country.
when the railroads begin to economize it seriously affects every
other business.
We know that under such conditions labor
will suffer very greatly and that men will he seeking employment. We believe that now is the time to act, before the damofficials

is

done, and that every

10 per cent of the
to

man who

reads this should act. If
United States would to-day write
the governors of the States in which they live, and to their

age

AKIESIAN DYt^AMO

be convinced that the legislation against the railroads

should be halted.

men

in the

representatives in the State Legislature, stating that this agita-

was injuring their business and that it must be stopped,
wouhl be stopped. Every one of these public .servants would
We do not object to
listen, because every writer is a voter.
the regulation of the railroads by the National Government in
the proper manner, but we do object to going through a i>criod
of hard times similar to that between 1803 and i8()7 in order to
tion
it

The situation is serious.
reform.
necessary or business will diminish, hank
accounts will be reduced, profits will disappear, salaries will be
cut. wages decreased, men discharged, and thousands will be
Every laboring man, every business man,
looking for work.
accomplish

every professional

now."

r.iilroad

allegc<l

Immediate action

is

m.iii

is

and

will

be affected.

lie should act

—
April
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New

Power Plant of the Central Pennsylvania

Company

Traction

pletely

829

saturated with water as to be considered unsafe with

the above described foundation

at

Harrisburg, Pa.

and

to within four or five feet of rock,

piers were carried down
where a stratum of hard,

was found; the continuous footing wall being
afterwards put in on top of these piers. The foundations for
the interior columns supporting the coal bunkers and economizer floor were also carried to the lower stratum of clay.
dry, gravelly clay

THE

Central Pennsylvania Traction

Company operates about

64 miles of electric railway in Harrisburg, Steelton.
Highspire, Middletown. Penbrook, Progress, Linglestown, Oberlin, Paxtang and Hummelstown. Its new power house
is located immediately adjacent to the old No. i station on South
Cameron Street, Harrisburg; and about l^ miles from the
center of gravity- of the system, figured on power consumption.

Other

more

sites

were considered, two of which would have been

desirable on account of being nearer the center of gravity

For
of the system and also nearer the Susquehanna River.
various reasons neither of these could be obtained and it was
finally decided to locate the plant where it now stands, using
the funds which would have been required to purchase a new
site, for building a water-supply line to the Susquehanna River

which

is

about iioo feet distant in a direct

The building

is

with concrete curtain walls

Fig.
to

line.

a composite structure having a steel skeleton

I.

;

the columns being designed simply

Gener.\tor

Room

in

carry the crane and roof loads, and only sufficient lateral
in the shape of diagonal rods was used to maintain the
in position

while

filling in

the walls.

The

walls are

of mass concrete, generally 12 inches thick, and were carried

up by

filling

in

plain forms about three feet deep

;

the forms

being secured to and held in alignment by the columns. The
building is divided longitudinally into two rooms of nearly
equal size, the front portion being occupied by the main
engines and switchboard and the rear by the boiler equipment.

The foundations

for the building consist of continuous con-

crete walls five to eight feet deep with extended base, six to

eight feet wide at the bottom.

This is not reinforced, but is
on which the building is erected is made
up mostly of top clay filling from an old quarry, the street
grade being about 20 feet above rock. This fill is an irregular
strata of clay and wet loamy soil which gave an irregular and
The foundations as
more or less uncertain bearing value.
placed were designed for a maximum bearing on the sub soil of
3000 pounds per square foot. When excavating for the rear
wall foundations, however, the sub soil was found so comstepped

oflf.

The

site

situation

was

ideal for the use of concrete piles

and the

more time would have been required to place
was available. The results have been altogether
and there has been practically no settlement.

vestigation that

these piles, than
satisfactory

The

roofing consists of 8-in. steel channels placed about 6
between centers and resting on steel trusses, the whole
being covered with 3-in. slab cinder concrete reinforced with
f^-in. round rods and this in turn covered with four-ply tar
paper and slag roofing. The fagade of the building was designed by Mr. C. H. Lloyd, a local architect, whose design
The front
was submitted in competition with two others.
wall of the building is of mass concrete as is the rest of the
ins.

building, with the exception that the face of the wall

was made

the Centr.\l Pennsvlv.\ni.\ Tr.\ction Comp.\ny's Power House.

bracing

frame work

The

designer would have preferred this method; but found on in-

of cement and sand mortar, mixed fairly dry which was placed
This gives the
in forms and back-filled with rough concrete.
building a smooth and even finish, as though made of dressed
stone, although

the building

is

no

effort

was made

to disguise the

of concrete construction.

front of the building and opening into

very large, measuring 10 feet wide by 23 feet high.

two swinging sashes on

vertical pivots

fact that

The windows in
the engine room

the

are

There are

and one large transom,

The windows extend nearly
with plate glass.
to the floor line, thus giving abundant light and enabling
people in passing cars to get a good view of the dynamo room.
being

all

filled

The main

floor of the engine

room

is

about eight feet above

the level of the street while the floor of the boiler

room

is

five

lower than that of the engine room. The building is approximately 175 feet long by 103 feet deep, and only a trifle
more than half the floor area is occupied by the present equipment.
The rapid increase in the power requirements of the
feet

company in the past few years indicated the advisabilThe central
of providing ample space for future growth.
bay of the boiler room is used as a pump room. In this are
traction
ity

—

—
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placed boiler feed-water pumps, circulating water and air
pumps, feed-water heaters, condenser, etc. The floor above,
or roof, of the pump room is built on steel beams and carries
the flue occupying the
the economizer and main smoke flue
center of the floor space, and the present economizer installation
;

The main

space being adjacent to the boilers.

Fig.

on the

level of this elevated floor

2.

flue

passes out

directly to the

chimney

lo-

;

the

bin

being constructed of

ii^_tsL=^'ii-^%;;u,ja=_K%?

I'lG. 3.

plate

girder

concrete,
boiler

A

sidct

and

coal

gale

and the coal

is

n

'-'-'-'-i

floor,

placed

in

traveling weighing hopper.
Clearfield coal

is

delivered fo the building over a siding from

elevator

the
to

a

in

center

of

the

the

building

The ashes

are

then

elevated

roof of the building adjacent to the

Tiiaction

'-"i

\\

f- ^^'

f'

1^^

CoMrANV.

The

may be emptied of its coal and filled with aslici willimoved from its position. The coal and ash haiulliug

oul being

the

Pii'i.ng.

proximity of the elevator and the bin obviates the necessity of
handling the ashes by the .screw conveyor, and the ashes are
removed to the outside of the building by means of a gate and
chute
By mcins of this arrangement, the car mi the track
OMl^idc

X'-ar

a

elevator; the bin having a capacity of about one car load.

building and

chimney.

is

mentioned.

boot

bin located

the Pcnn.?ylvania Railroad running between the rear wall of the
thr

17.

the cars.

m^=;^i.=s!mmi

hncd

directly

No.

Ashes drop, from the hand-fired shaking grates, to pits from
which they are removed in a steel dump car and delivered to

W

throughout with
front of each
delivered fo the boiler room floor by a
is

the track

dumped from

Plan View of Power Mouse; Central Pennsylvania

I-bcam

XLIX,

hopper which receives the coal as it
The coal passes to a crusher and
thence to the boot of a vertical chain and bucket elevator. This
latter delivers the coal to a screw conveyor in the roof of
the building from which it is distributed to the coal bin previously mentioned.
is

Elevations of High and Low-Pressure Ste.\m

A rectangular coal
cated 23 feet to the rear of the building.
bin having a capacity of 600 tons e.xtends the full length of the
space occupied by the boilers

and under

Vol.

April
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machinery has
nished by the
Ohio.

capacity of 20 tons per liour and

a

Manufacturing

Jeffrey

Company,

was furColumbus,

The chimney was constructed by the Weber Steel Concrete
Chimney Company, of Chicago. It has an internal diameter
of 10 feet and is 190 feet high above the boiler room floor and
The chimney stands on a
215 feet above the foundation.
circular base 25

feet

in

diameter and about three feet thick

and for 75 feet of its height above the boiler room level has
two shells, an inner shell of 4 inches, a 4-in. air space and ;in
outer shell of 7 inches.
The upper 115 feet has a single ring
5 inches thick, and the chimney is reinforced throughout with
ij^ by 1% inch tees, vertically, and ^-in. round rods, horizontally.
The main flue opening is 7^ ft. by 12^ ft., the bottom of

main runs

831

feet below the main header from which
taken for the auxiliary pumps.
This main
acts as a drain for the main header.
The exhaust steam
the three main engines is passed through an Alberger

few

a

nections are

conalaO

from
con-

from the auxiliaries is parsed through a
Cochrane open heater. Feed water is ordinarily taken from the
hot well to the open heater from which the boiler feed-water
pumps deliver it to the economizer, thence to the boilers where
denser

while

that

normally

arrives

temperature of approximately 300
built by the Green Fuel Economizer Company, of Matteawan, N. Y.
it

at

a

The economizer was

degrees.

The condenser is a 30-in. jet type, barometric, built by the
Alberger Condenser Company, of New York City. The water
is

delivered to the condenser by

pumps

means of

vertical shaft centrif-

each of which has a capacity of 1000
gallons of water per minute.
This type of pump was adopted
for the plant on account of the fluctuation in the height of the
water supply which is intended ultimately to come from the
ugal

in duplicate,

Susquehanna River. The pump floor is located 33 feet above
extreme low water. As the river has a maximum rise of 27
feet and it was desired to have all of the moving machinery
of the plant under the direct control of the plant engineer,
besides

making

The

it

easy of access, the layout was arranged ac-

pumps and the horizontal rotating
engines driving the same were furnished by the Morris Machine
Works, Baldwinsville. N. Y. The boiler feed-water pumps are

cordingly.

of

centrifugal

Worthington make.

The main engines were furnished by

the AUis-Chalmers
Company, each of the three engines being identical in construction.
The engines are of the horizontal, cross-compound,
rolling mill type with cylinders 22 by 48 by 42 ins.
Each is
provided with double eccentrics and butterfly automatic stop
valves.
he engines have a guaranteed rating on 165 pounds
'1

FIG.

4.

—GENERAL

VIEW OF BOILER ROOM.

The chimney is designed
ft. above ground.
wind pressure of 50 pounds per square foot which

the opening being 18
to withstand a
IS

steam pressure with 75 degrees superheat, of 984 indicated
horsepower with a steam consumption of not over 12.4 pounds;
the speed being lOO r. p. m. and the vacuum reading 26 ins.
Without superheated steam, the steam consumption is guar-

equivalent to a 100 mile gale.

The present

boiler equipment consists of five, 327 hp watertube boilers built by the E. Keeler Company, of VVilliamsport.

Pa.

Each

boiler

is

equipped with 164 four-inch wrought iron

tubes of No. 9 gauge and with a single drum 54 ins. in diameter.
Foster superheaters built by the Power Specialty Company of

New York

City superheat the steam 100 degrees.

king-grates are

Regan

and the steam pressure carried

used,

is

sha175

pounds.

As previously

stated,

it

is

the intention to secure

all

water

and condenser purposes from the Susquehanna River.
This is to be accomplished by boring a tunnel about 5 feet high
and 6 feet wide through the solid lime stone rock, 40 feet below
The tunnel starts from a shaft
the surface of the ground.
IS ft. in diameter directly under the pump room and passes
out under the center of the chimney, most of the tunnel bemg
under the yard of the Central Iron and Steel Company, which
for boiler

latter concern is interested with the traction company in the
execution of the work, as it intends to utilize the same source
From the river bank where the
of water supply later on.
terminal shaft is placed, there extends out into the river about
700 feet, a .16-in. wood stave pipe placed in a trench cut in the

The construction of this tunnel and
under way and the capacity of it will be

rock bottom of the river.
intake

is

now

well

about 15.000,000 to 20,000,000 gallons

The steam

daily.

was installed by the Best
Manufacturing Company, of Pittsburg, and is designed throughout for a pressure, of 200 piuuids. All flanges are of wrought
steel, and Van Stone joints and Merwith gaskets are employed
A lo-in. main receives the steam from the five boilers ami
from this lead 7-in. goose necks connecting with each mam
engine immediately above the high pressure cylinder. Above the
throttle of each engine is located a Cochrane receiver and
separator

piping

for

the

plant

which also acts as a reservoir of steam.

A

4-in.

FIG.

5.

— PUMP

ROOM.

13^ pounds per horsepower per hour. Each engine
weighs approximately 220.000 pounds and has a clearance of
The
5 per cent on both the high and low pressure sides.
mechanical efficiency is guaranteed to be 94 per cent. Garlock
metallic packing is used on the piston rods and Richardson
^ight-feed mechanical oiling sets are fitted on the cylinders.
The balance of the oiling is done on a gravity system. The
main shaft of the engine carries a 50,000 pound fly-wheel and
the armature of the generator.
anteed at

The generators are of the

Bullock railway type having a

rating of 600 volts and 1084 amperes and being guaranteed to

run 24 hours under full load without sparking and without
heating the windings more than 35 degrees, and the armature

;
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more than 40 degrees above the temperature of the surroundThey are also guaranteed to carry an overing atmosphere.
load of so per cent following a 24-hour run for one hour,
without heating the windings more than 55 degrees Centigrade and to carry a momentary overload of 100 per cent.
The guaranteed efficiency of the generators at three-quarter

and at full load, 94.2 per cent. Each generator has ten poles and weighs 115,000 pounds. The armature
weighs approximately 38,500 pounds and the dimensions of th'.;
commutator are 80 ins. by I2;4 ins. A view of the generator
load

is

93.8 per cent

room is given in Fig. i.
The switchboard was

by the

built

and Manufacturing Company.

It

is

The Power

Vol.

XLIX, No.

Maiden

Plant of the

17.

Electric

Company.
One

now

of the most interesting central stations

the suburban districts around Boston

operating in

the remodelled plant of

is

This station
Maiden Electric Company.
veloped from a line shaft and belt basis to an

been

has

the

de-

efficient direct-

Westinghouse Electric

made up

of 26 panels

four generator panels, one being blank
one total load panel ; eleven unthree storage battery panels
boosted feeder panels four boosted feeder panels two booster

apportioned as follows

;

;

;

;

No boosters

have as yet been installed.
Each generator panel is equipped with a circuit breaker, indicating ammeter, quick-break switch and Thomson watt-hour
meter, together with voltmeter plugs and receptacles for the
voltmeters on the swinging brackets at the end of the board,

panels and one blank panel.

the usual

besides

the resistance for which

rheostat,

field

is

three storage battery panels were

The

placed below the floor.

furnished by the Electric Storage Battery Company, of Phila-

FIG.

I.

—EXTERIOR

M.\LDEN PL.\NT.

OF

connected organization whose entire output is either threephase or single-phase 2300-volt, 60-cycle alternating current.
All the changes involved in this development have been made
without

of

interruption

many

exigencies, and in

geneous as

if

specially

The coal-handling
piping

portant

on

service

construction

of

to-day as homo-

is

designed

present

especially

the

for

system, the boiler

are

account

respects the plant

equipment
most imswitchboard is

room and

unified

;

the

the

equipped with panels logically arranged for the different classes
of

and

service,

although

The

generating

the

units

are

somewhat scattered.
located in a narrow court

efficient

in

type,

necessarily

plant

is

off

Centre Street,

Maiden, an exterior view of the building being shown in Fig. I
-Mthough practically surrounded liy other buildings the station
was laid out with a view toward an enlargement of its capacity
in tlic future, and both on the boiler and engine rooms additional
FIC.

The

delphia.

6.

— SWITCHBOARD.

panels are provided with the usual controlling

devices including a carbon

regulator.

The

storage battery

and

made up of 288

is

The

cells.

is

power house

installed in a building immediately adjoining the

total load panel is

equipped

with an indicating ammeter, a recording ammeter and a recording voltmeter. Each of the feeder panels is equipped with
a

single- pole,

quick-break switch, a circuit breaker, an indi'I'his makes a very
a watt-hour meter.

ammeter and

cating

complete feeder panel, as

way companies

view of the switchboard

The
is

total

line

old

in
late

January
in May.

litalionfi

incrca-ie

in

not the usual practice for rail-

A

wi-rc

the

Excavations for foundations were begun
and power was furnished on the
The station took the entire load and three

last year,

abandoned

number of

ichcdulcs, the station

more

is

is

watt-hour meter on each feeder.
given in T'ig. 6,

cost of the station exclusive of the intake tunnel

about $230,000.

early

it

to place a

is

Tn

October.

cars

Owing

operated and

to

the large

alterations

in

furnishing an average of 60 per cent

priwrr than was required to operate the

system a ycnr
itr,.

ago.

The
direct

entire

plant

was designed and constructed under

the

Mason D. Pratt, of Harrisburg, to
for many courtesies extended in the

supervision of Mr.

whom wc

arc

indebted

Associated with Mr. Pratt, were
Mr. C. O. Mailloux and Mr. W. C. Gotshall, of New York
City, acting as advi<ory engineers.
preparation of this article.

e(|uipMicMt

cm

2.

—

he installed.

I

(i,M,

The

c

iiN\i;v(in.

present nnrn),il rating of the

2125 kw, but the capacity will shortly be increased 50
per cent to 3375 kw by the addition of a 1500-kw Westinghouse- Parsons turbo-alternator which has been ordered by the
plant

is

company.

This

unit

present in the station.

will

replace

the

smallest

machine

at

In general design the plant consists of a

April

27,
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x

pump room

65 ft. x 35 ft., and an
There are also a fireproof wire
ft. 4 in.
and a cooling tower, coal-handling
passageways and overhead bunker installation. All the steam
boiler

room 82

ft.

engine room 147
tower, 40 ft. X 9
-piping

41

ft.

supplying the

a

ft.,

x 54

ft.

;

generating units

at

is

present entirely

overhead work, but plans are being matured for a considerable

amount of underground conduit

construction.

The

territory

S33

a capacity of 60 tons per hour.

This was supplied by the Steel
Cable Engineering Company, of Everett, Mass., and is shown in
Fig.
tile

2.

pocket located above the boilerj,

It carries the coal to a

empty buckets returning

to the hopper

by

a vertical run-

way.

The main power-station building is 37 ft. 7 in. high, of brick,
with concrete foundations. The monitor space above the coal
bunker is equipped with passageways and ladders so that the
buckets and their driving machinery can be inspected at any
The windows are of wired glass and artificial lighting

point.

provided by incandescent lamps attached to fixtures in the
the wiring being run in armored conduit to protect it
mechanically and avoid fire risk.
Angle-iron buckets attached
to the roof and overhead bunker trusses support the rails upon
which the buckets run. The driving motor for the conveyor
system is located in the coal pocket monitor. This is a lo-hp,
550-volt General Electric induction machine.
The bunker has a capacity of 390 tons, and it is of U-section,
the steel plates which compose it being anchored into the steel
framing of the power house by riveted members. Nearly thr^e
weeks' supply of coal can be stored in this bunker. The power
house roof is a tile, tar and plastic slate construction supported
on steel trusses. A large monitor is provided over the engine
room. The Jas. E. Brooks Company, of New York, were the
engineers for the steel work.
From the bunker spouts lead downward into hoppers equipped
for weighing the coal before it is discharged to the boiler grates.
The boilers are all equipped with Roney stokers, two Westinghouse engines being provided for the stoker driving. The scale
beams of the weighing mechanism are located against the wall
near the floor level to facilitate the recording of the coal consumption by the firemen. Coal records for each boiler, kept
on Manila blanks 354 in. x sH in. are turned in regularly to the
Fig. 3 shows the weighing hoppers, chutes,
chief engineer.
Part of the floor in
stokers and boilers in the Maiden plant.
front of the boiler furnaces has been cut away to facilitate the
removal of ashes by wheelbarrows. The ashes are weighed,
and on a recent day's run amounted to 4000 lbs. out of a total
i.-;

wall,

FIG.

3.

— WEIGHING

HOPPERS,

CHUTES,

served by the station includes the

cities

STOKERS,

ETC.

of Maiden,

and Everett, and the town of Medford.

The area of distribuabout 25 sq. miles.
Coal is brought to the plant in wagons and is not trucked by
manual labor in its course of travel from the carts to the grates.
The coal carts are driven into the station yard over a hopper
set in the ground and are dumped into a vertical crusher which

tion

is

KiGs. 4

AND
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— Two

level

to

secure

easy

access.

The crusher

is

equipped

with

motor house at the top
of oil supply pipes leading to the bearings below ground. The
coal is elevated from the crusher by a bucket conveyor having

mounted

in

the

192 4-in. tubes.

The

larger unit has 6500 sq.

and 105 sq.
gases are discharged from the
face,

294

4-in. tubes

ft.

ft.

of heating sur-

of grate surface.

boilers

The

flue

through a Green fuel

Views of Engine Room of Malden Plant.

The crusher is belt driven by a
is installed in the hopper.
three-phase, is-hp, 550-volt induction motor of General Electric
make, the motor being mounted in a small house on the ground
eight feed lubricators

consumption of 35,059 lbs.
There are at present four Aultman and Taylor water-tube
Three of these are rated at 400 hp each,
boilers in the plant.
the fourth being a 650-hp unit. Each of the smaller boilers haj
4000 sq. ft. of heating surface, 80 sq. ft. of grate surface and
coal

Melrose

4-in. tubes

economizer of 384

9

ft.

long, aggregating 4608 sq.

ft.

The water capacity of thi.? economizer is
23.808 lbs. and the apparatus may be by-passed directly to the
The tube scrapers are driven by electric
stack when desired.
motors. The stack is a Custodis chimney, :s^ ft. high and 8 ft.
of heating surface.

inside
plant,

diameter.

90

ft.

It

replaced two iron stacks in the original
ladder is pro
inside diameter.
ft.

high and 4

A

:
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the stack for inspection and repair purposes.
Three feed pumps are located in the pump room. There are
two closed heaters in the plant, one a Goubert 600-hp outfit
and the other a looo-hp National. City water is used for
steam supply, the meter being located in the boiler room. The
usual temperature of the water entering the primary piping at

vided outside

season of the year is about 40 degrees F. this is raised to
202 degrees at the entrance of the secondarj' heater, to 210 at
this

;

the economizer and to about 250 degrees at the boilers.
An American draft gauge is in constant service in this plant,

with an Arndt carbon-dioxide recorder and a Bristol recording
thermometer. The firemen are instructed to keep the percentage of COj as high as is feasible, 10 per cent being the
flue

minimum

The carbon dioxide recorder has been a
The
it was installed.

allowed.

definite help in the saving of coal since

temperature of the flue gases entering the economizer varies
somewhat with the load upon the plant. Upon a recent day it
was 420, 440 and 380 degrees F. at i a. m., 9 a. m. and 5 p. m.,
the temperature of the gases leaving the economizer being at

XLIX, No.
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set up here. Each engine is fitted with a Monarch
which can be operated by push buttons in different
parts of the plant.
Beneath the floor near each engme is its
condenser and air pump.
The exhaust piping is arranged so that any one or all of the
engines can be run non-condensing if desired, and either cylinder of the 750-kw units can be operated separately upon the condenser corresponding to that unit. Circulating water is drawn
from a small brook near the plant, but in order to help out at
the peak loads a Boyer cooling tower installation has to be
pressed into service.
The fan for this cooling tower is 8 ft.

equipment

is

safety stop

in

diameter and 7

ft.

10

in.

wide.

It is

mounted

in a small house

on the west side of the plant, and driven by a lo-in. x lo-in.
Exeter engine. The height of the tower is 33 ft. 8 in., and water
is pumped into this from the hot well by a Warren duplex
circulating pump. The water tank of the cooling tower is 22 ft.
square at the bottom, and its capacity is 14,500 gals. There are
20,600

sq.

ft.

of cooling surface in the tower.

Three exciters supply the

field

i2S-volt generator direct-

are a six-pole, so-kw, 400

In addition to the chimney, the plant is equipped with the
Sturtevant induced draft system the fan 9 ft. diameter and 46
The induced
in. wide, is driven by an 8 in. x 10 in. engine.

driven by a General Electric gyi-m. x 15-in. x 6-in.

i'lGS.

draft apparatus

is

6

AND

7.

— S WITCH

.\ND

liO.\RlJ

load.

Each
is of extra heavy construction.
400-hp boilers supplies live steam at 150 lbs.
pressure through an 8-in. bend to a 12-in. horizontal header
running longitudinally above the boilers. A lo-in. lead is used
on the 6so-hp boiler. At each end of the header a 12-in. line is
carried through the fire wall which separates the boiler and
engine rooms, into the basement of the engine room. Fiach line
supplies two engines, all the leads being 6 in. in dianu-lcr except in the case of a 375-kw unit, which has a 5-in. steam
All the station piping

of

the

three

supply.

The data of
No.

I.

the present generating units arc as follows

2S0-kw,

2300-volt,

60-cyclc

by a
No. 2.

cyclic alternator, direct driven

Ames

engine

at

Electric

m.
37.';-kw, 2300-volt, fo-cycle.
three-phase alternator, driven by a 700-hp,

200

r.

p.

General Electric,
Ricc-Sargcnt, tandem-compound engine at 150 r. p. m., with a
reheating rcceiviT in the basement having 75 sq. ft. heating
Nos. 3 and 4. 7S0-kw, 2300-volt, 60-cycle General
surface.
Electric, three-phase alternators direct driven at 120

1400-hp, cross-compound. Rice
Figs.

4 and

S

illustrate

& Sargent

respectively

r.

p.

m. bv

engines.

the

engine room aj

m.,

vertical

volt,

Wire Tower, M.\luen

Plant.

motor making 850

three-phase induction

r.

p.

The

m.

motor-driven exciters are operated in preference to the steamdriven unit, although the latter helps out in the hours of peak
load.

The switchboard is 05 ft. long and is composed of 20 light
marble panels grouped as follows, from left to right, Fig. 6:
Auditorium lighting service (a large theater in Maiden) two
2300-volt commercial lighting panels for Maiden Medford commercial lighting, 2300 volts
Melrose and Wakefield day load,
commercial lighting; Everett commercial lighting, 2300 volt;
four generator panels; the line panel connecting with the suburban station of the Revere Gas & Electric Company, four miles
;

;

;

distant; panel controlling three exciters; panel containing Tir-

mono400-hp, tandem-compound.
General

p.

marine-type compound engine, and two Westinghouse 30-kw.
125-volt exciters, each being direct-connected to a 40-hp. 220-

1n TERioR OF

ordinarily operated only in the hours of peak

r.

There

current at present.

these times 230, 230 and 245 degrees.

;

17.

rell

regulator and controlling two motor generator sets; panel

containing

whole and one of the 750-kw units at close range. The cngin.
room is served by a hand power tr.ivcling crane of 16 ton;
capacity, which traverses its entire length.
The engine room
lighting is furnished by altcrnatinK-currrnt arc lamps mounted
on t.rnamrntal standards in the middle of the room and hung
from bracket's set into the side walls. A basement 9 ft. high
extends licne,Tlli the engine room floor, and all the condensing

switch for locking the two sets of three-phase

Melrose power panel

spare power panel
motor; three inunicipal incandescent
panels and four f>(i ampere alternating-current arc panels. The
fiutgoing lines are equipped with automatic oil switches, Init the
generator switches are of the hand-controlled type. Watt-hour
controlling

;

Everett power panel

;

rconomizei-

transformers, etc., are mounted behind the
on a special angle iron framework, with wide clearance to facilitate passage between the board and the wall.
Fig. 7 shows the interior of the wire tower with the lightning
The minimum comarrester equipment and outgoing feeders.
plication in wiring is noticeable. Great care is observed throughout the plant to protect it from fire risk, chemical extingiiisluMS,
sand pails anil bellows bring available for immediate service. A
valuable bit of laliulalrd data on tin- teleplionr booth consists of

meters,
a

oil

buses together; Maiden three-phase power panel; Medford and

potential

switclilioar<l

—
April
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and addresses of the physicians who
an accident occurs. All windows

the names, telephone calls

are

first

A

fitted

original

is

a

is

State Street, Boston, Mass.

is kept on daily
reproduced herewith in reduced size.

blank i6>2

ins.

x 19^

ins.,

and

it

shows

ley are the chief executive officers, as in the case of the

HaverCompany, whose plant was described in these columns March 16. Mr. A. E. Bliss is local manager at Maiden,
hill

at a

glance the complete performance of the plant for 24 hours, beginning at I a. m. each day. On this blank the total station load

Mr. F. C. Sargent being

By

Prof.

station

is

Mr. G. R.

Wood.

Charles

L. Norton.

Asbestos has been widely used of late in the electrical arts as
must withstand somewhat elevated
temperatures, and also as a fibrous binder for a great number of
so called "compositions" and molded insulators.
It is a fiber,
practically the only one, which is of a refractory nature, and it

Over-lapping service of any
kind can be seen at a glance. Thus, the firemen lay off between 12 and I p. m., the Roney stokers taking care of the load,
and between 3:15 and 6 p. m. two engineers handled the station

/^/^LOj^/f

Maiden power

a basis for insulations which

of employees are thus recorded.

£l€CT/frc

cuove

electrical engineer of all the properties.

the

Asbestos

show when the machine was shut down. Dotted lines are used
to show when the boilers are banked.
In the same way, full
lines show when each feeder circuit is in service, and the hours

..x»»c

Electric

The chief engineer of
Wood.

curve in average outputs from hour to hour is plotted in diagram
form. The hours of the day are laid out as abscissas, and full
lines are drawn during the period when each machine is in
operation, opposite the space awarded to that machine.
Gaps

OAILV LOG SMfET OF

whose headquarters is at 84
Messrs. Tenney, Royce and Brad-

plants controlled by the syndicate,

with

careful record of the output of the plant

log sheets, one of which

The

times the average and 8.35 times the minimum. The charts are
made comprehensive enough to cover the needs of all the

to be called in case

exposed to fire risk from adjacent structures are
metal shutters.
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Log Sheet, Malden Electric Plant.

on the day indicated.
Weather, barometer, temperature and
draft records are provided for on the sheet, together with watthour meter readings and a summary for the 24 liours covered.
On Saturday, March 2% the plant produced a kw-hour on 2.8
lbs. of coal, the total fuel consumption being 35,059 lbs.
The
total output at the generators was 12,212 kw-hours, the average
load being 510 kw.
The m:iximum load was 1250 kw or 2.45

is

an

electrical insulator of a high order.

not affected chemically by
likely to attack

When

most

the rock in

many

F'urther, asbestos

is

of the active chemical agents

insulations.

which the veins of asbestos occur

is

blasted

open quarries, the thick veins containing the long
fibers are broken out with hammers.
These masses or clusters
of long fibers are known as "crude" asbestos and are broken up
out, usually in
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and combed and carded and spun much as cotton is, giving us
and string and cloth. The remainder of the rock, carry-

yam
ing

much

is sent to a mill and is
dark and solid-looking rocks
quantities of fluflfy white fibers sorted into

larger quantities of shorter fiber,

ground and sifted
there come large

until out of these

The longer of

lengths.

diflferent

these mill fibers find use in

asbestos paper and cardboard, while the shorter are used as

Until recently,
fillers for paper and rubber and similar fabrics.
however, the very short fibers and "sand" have constituted the
waste of the process, and have had no commercial value.
Within a short time, however, as the result of the joint efforts
of Mr. Henrj' M. Whitney, of Boston, who controls the larger
part of the asbestos mines at Thetford and Black Lake, in the
Province of Quebec, and of the viTiter, who has been experimenting upon refractory materials for several years, it has been
found possible to construct from this very short fiber a noninflammable, electric insulating materia] which is unique in some
V\'e have given it the name
of its physical characteristics.
"Asbestos Wood," since, although composed almost wholly of
asbestos, it possesses many of the qualities of wood and can be
worked as wood is worked.
Asbestos wood has somewhat the appearance of soapstone,
but it is much harder and lighter. In comparison with wood it
is from 60 to 70 per cent heavier than oak, and its strength, as
shown by tests of pieces as large as 48 ins. in span subjected to
center loads, is approximatelj- 75 per cent that of white pine.
While pine weighs from aj-l to 35/2 lbs per square foot, i-in.
thick, and oak from 4 to 5 lbs, the asbestos wood weighs between
7 and 8 lbs., and slate or marble weigh very nearly 14 lbs for
the

same

thickness.

have been the subject of some study
by Prof. F. A. Laws, of the Massachusetts Institute of Technology, and a detailed report will be made of his investigations
Its electrical properties

heating, or by heat

Vol.

and moisture, the only

XLIX, No.
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result of prolonged

heating being to drive out gradually the impregnating compound
leaving the refractory skeleton of the raw wood.
Several

samples which have been soaking in transformer oil for five
months are apparently unaffected.
While it is possible to mold the material in almost any shape,
it will probably be found cheapest in many instances to cut it
into shape, since it can be worked readily with ordinary woodworking tools. The band saw, buzz saw, buzz planer, jointer,
molder, sanding machine,

all

work

the

new

material

they do hard wood, and with about the same speed.

much

Most

as

tools

have to be sharpened after cutting about two-thirds as much
wood as they would cut of oak without resharpening.
For switch panels, switch bases, instrument backs, small dis-

asbestos

tributing panels, rheostat tops, electric heater insulations, pro-

woodwork from wiring, etc.,
new material should give good service.

tection of

it

would seem that the

Its lesser susceptibility

to shocks, its lightness, its readiness of fitting

and boring and

its

when impregnated, should make it available
with advantage for much for which slate is now used.
The raw wood itself will, I believe, find a field of usefulness

higher insulation

as a fire-retardent for such purposes as those for which fireproof

wood and metal-covered wood

are widely used. Doors, especialmoldings and furniture, have been
made of it and appear to be well suited to withstand the structural duties imposed upon them, and they are very enduring
under fire. They take paint and varnish well and seem to be
much less sensitive to changes in heat or moisture than
ordinary wood. The impregnated material, it should be noted,
is more than twice as strong as the raw wood, and it can be
worked in practically the same way.
Both machine screws and ordinary wood screws can be made
to hold well in both the raw asbestos wood and the impregnated
material. Wood screws hold twice as strongly in the raw wood
as in white pine, and in the impregnated material from three to
ly

doors,

fire

trim,

sash,

four times as strongly as

in pine.

Electric Distribution Systems.
In a paper read last

week before the Convention

of the

Iowa

Electrical Association, Prof. A. H. Ford, of the State University of Iowa, discussed the selection and design of a distributing
system from the standpoint of cost and operating characteristics.
The first part of the paper deals with the general principles of
line loss as related to voltage, resistance, inductance and the
effect on regulation, and the various systems of distribution are
then taken up.
The systems in use at present are the two and three-wire for

made between electrodes three
when dry the asbestos wood has a
resistance of about 5000 to 6000 megohms for five-eighths and
three-<iuarler inch thicknesses. Being more porous than slate or
at

an early date.

Insulation tests

inches in diameter

marble,
bestos

it

show

necessary

is

wood

in

that

in

order to

many instances to impregnate the asmake it impervious to moisture. The

writer has found that certain excellent insulating materials can

made

l>c

wood, even
and then caused to harden.

to penetrate the pores of the

of pieces 2

in.s.

thick,

the insulation resistance to 1,000,000

megohms

piece ^-in. thick tested with 3-in. electrodes.
voltage,

rapidly applied, of

the

volts,

56,000 volts successfully.

It

best

This raises

in the case of a

The puncturing

saturated material,

is

in

the

while pieces xYi ins. thick stood
will he seen that these figures place

neighborhood of 45,000
the

to the center

when impregnated in the same class with the
marble, and when reasonably dry, though not impregnated,

new

material

in the class

with

slate.

direct currents and single-phase alternating currents, and three
and four-wire, for two-phase and three-phase alternating currents. These systems may be designed from cither of two standpoints ^the maximum potential which exists between any two
conductors or the minimum potential which can be obtained
from the system. The maximum allowable potential is determined by the insulation of the line, which presents no great dif-

—

ficulties if the potential

is not nearly so brittle as slate r.r marble and
withstands both shocks and local overheating much bettor, while

shown
The

an arc on its surface confines its action to the spot at which it
The slag formed appears to he
strikes and ciuscs no cracking.
a sufficiently good insulator to cause little trouble in prolonging

potential

Asljestos

P'urthennorc, unlike some insulating materials, th« aswood becomes only very slightly softened or distorted by

the arc.

bestos

wood

fmm

is

not over 5000 volts.

The minimum

determined by the maximum potential for which receiving devices can be built, which
is about 2200 volts for small transformers and 230 volts for incandescent lamps. The conditions of economy demand, therefore, that the line potential shall approach as near as possible
to 5000 volts and still be able to get the lower potential required by the receiving devices. The line connections and relative weight of conductors for e(|tial loss of power on the basis
of equal maximum ixitentials and r(|ual minimum jxitcntials arc
potential obtainable

in

the

accompanying

relative
is

the system

is

lalile.

weight of conductors

given merely to

show

for

tlio

same maximum

the difference in the results

obtained by the Iwo methods of calculation; for the limitation
of receiver potential always keeps the maximum potential be-

low that for whitch it is possible
which of these systems is chosen.

to insulate the line,

no matter

April
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In this table the value 50 under the

maximum

potential for

the two-wire system refers to direct-current operation.

be recalled that for the same effective value of

maximum

alternating voltage

is

maximum

e.

on the basis of the

V2
m.

e.

It will

m.

f.

the

times the direct, and hence

onlj' 50 per cent as
copper will be required for the latter as for the former.
f.

SINGLE-PH.\SE .ALTERNATING-CURRENT

much

economy

great

in

conductors leads one to use the three-

wire system instead of the two-wire system for low-potential
where a very small amount of power is to be
transmitted, or the recei\'er potential is greater than 250 volts.
distance to which

loss, receiver potential

power can be transmitted with the same
and weight of conductor, is increased 63

per cent by the use of a three-wire system
the same size as the outside conductors.
tance to which power can be transmitted
with a three-wire secondary as compared

to

the

from

center of distribution

there.

with the neutral of
The increased dis-

from a transformer
with one having a

two-wire secondary and the same receiver potential, frequently
makes it possible to connect all the customers in a couple of
blocks, in a residence district, to one transformer, with a reduction in the transformer capacity to less than half what it would
be if each customer were supplied with a separate transformer.
This statement has been made so often that it may seem unnecessary to some but it is not uncommon at the present day to see
several small transformers placed within a couple of hundred

and running

The three-wire system

also unbalances the mechanical load on the cross-arms unless a six-pin
arm is used, each arm carrj'ing two circuits of the same size,

with the common conductor of the odd circuit mounted on the
top of the pole.
it is

advisable to

at all times.

This

requires that care be used in connecting supply circuits so as
to get customers of the same class balanced on the two phases.

THREE-PHASE ALTERNATING-CURRENT SYSTEMS.

circuits e.xcept

The

feeders

No matter which two-phase system is used,
have the load balanced between the two phases

AND DIRECT-CURRENT

SYSTEMS.

The

three-wire

single-phase feeders

837

The three-phase three-wire system requires practically the
same weight of conductor as the two-phase three-wire system
and with a corresponding dependence of the regulation of the
potential of each phase on the load on the other phases, the dependence being greater in

this case.
The problem of balancing
must be balanced among three phases.
It is not necessary to carry more than two conductors to places
where there are no polyphase motors.

the load

greater, as

is

it

The three-phase four-wire system makes use of a neutral
conductor which serves the same purpose as the neutral of
the single-phase system and carries no current as long as the
load is balanced among the phases. The line potential is 1.73
times that of the three-wire system, which accounts for the de-

;

COINrwECTIOl^

advisable to interconnect the secondary circuits of adjacent transformers so that they will aid each other when the
feet.

It is

POTEIVITIAL PO-TEJS-riAL

maximum

load does not come on both at the same time. When
done the secondary of each transformer should be fused.
The same theoretical considerations would lead one to use
the three-wire system on the primary circuits also; but it is not
done on account of the extra complication which it would require at the power station, the same result being more easily
accomplished by running the two-wire system at a higher potenthis is

When

tial.

the line potential

is

2300 volts the size of

many

100
"Two

Wi«t

SO

T^^«t£. WiBe_

of

the conductors is determined, not by electrical considerations,

but by the strength of the wire,

it not being advisable to use wire
smaller than No. 8 gauge.
The low-potential at which direct current circuits must be run

limits their use to districts

where the load

is

very

much

"'v./O

F^J^^E-

con-

centrated.

load be equally divided between the two
times, for the regulation of each side
is dependent on the load on the other.
If the two sides were
equally loaded and the load should be thrown off one side, the
It is desirable that the

sides of the system at

Tmkcz, WiRe-

all

on the other side would

Tm

an amount equal to the
and the receiver potential when the load was equal on the two sides, and rise twice
this amount on the side from which the load was removed.
The load is usually kept balanced within 10 per cent, which is
accomplished by wiring each customer's premises on the threewire system and distributing the load as equally as possible.
potential

fall

difference between the generator potential

ii

V

""

t

t

/^

L-

*

TWO-PHASE ALTERN.-VTING-CURRENT SYSTEMS.

The two-phase, four-wire system may be regarded as two
single-phase, two-wire systems, as far as the lighting load is
concerned, two-phase feeders being required only where it is
desirable to operate polyphase motors.
The lighting feeders
are frequently run from the power station as entirely independent
single-phase circuits.

The

circuits will be

dependent upon each
run from a single-phase system,
dependence of their regulation depending on the regulation

other to the same extent as
this

if

of the generators.

The

three-wire system requires much less weight of conductor,
but this saving is at the expense of the regulation, which is de-

pendent on the drop

way

in the

common

conductor

in

much

the

same

that the regulation of a single-phase, three-wire system

dependent on

the

drop

in

the

neutral.

The dependence

is
is

greater in this case for the current in the common conductor is
1.41 times that in each of the outsidcs when the load is balanced, instead of being zero as is the case in the single-phase
system.

A

considerable saving can be effected by running the

RELATIVE WEIGHT OF COPPER.
crease in the weight of the conductors.

It is

the cheapest sys-

tem to install of those given, and is largely used in factories
where the load consists principally of polyphase motors, for, by
using 115-volt lamps and 200-volt motors, the advantages of a
high motor potential can be obtained without the use of transformers for the lamp load. In some cases 230-volt lamps are
used with 400-volt motors, for the saving in the cost of the conductor system more than makes up for the lower efficiency of
the lamps.

The same system may

be used for the primary dismuch more complication

tribution circuits without introducing

than the three-wire system requires.

As a motor load is very desirable, it is necessary to discuss the
various distribution systems with reference to their availability
for such loads. The direct-current motor is the only one which
can be run satisfactorily as a variable speed machine, and. therefore, is an absolute essential for much motor work.
The possi-
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bilities

many

of developing a motor load of this kind are so great in

places as to determine the choice of a direct-current three-

wire system at a great increase in the cost of the distribution
Where
system over that for an alternating-current system.
such an expense is not warranted by the motor load alone, it
may be, by giving the possibility of installing storage batteries
to act as insurance against shut-down and help the generators
out on the peak load.
Where storage batteries are to be utilized, it is advisable

of transformers.

Convention of Iowa

improving the regulation and reducing the cost of the distributing system has been much neglected except by the largest staWhere the installation of a 230-volt three-wire system is
tions.
not warranted, a direct-current motor load may be obtained by
the use of a 500-volt circuit for power purposes only. This requires the use of special machinery in the station and a special
distributing system, and this is not often resorted to. Where a
motor load can be developed in a small district some distance
from the power station, it may be advisable to install a motorgenerator set, if arrangements can be made for its care by some
customer who operates a large number of motors and on whose

President

it

Where

is

alternating-current generators are used

it

is

advisable

machines on account of their greater output per
unit cost and the possibility of running large motors from them.
Self-starting single-phase motors are built as large as 25 hp,
but they take such a large starting current that their starting
has a very detrimental effect on the regulation of the line it
is, therefore, not abvisable to use them in sizes larger than 10 hp.
Induction motors are very satisfactory as long as variable speed
to use polyphase

;

is

not required.

Two-phase distributing systems have an advantage over threephase systems in that the load is required to be balanced between two phases instead of among three. This balancing does
not have to be done very accurately if each phase of every
provided with a potential regulator, and this not a
Three-phase motors require three service wires and three transformers, while two-phase motors require four service wires and two transformers.
It is possible
to run three-phase motors from two transformers, but this is
not done except for very small motors, on account of requiring
the installation of transformers of twice the capacity of each of
The total transformer capacity will,
the three transformers.
therefore, be 1.33 times what it would be where three transformers are used for each motor. There is practically no difference
in the electrical characteristics, such as efficiency, torque, slip,
etc., of two and three-phase motors.
feeder

is

point of great moment.

The

The

writer

is

of the opinion that

when

the load

there

is

the possibility

load being developed,

power

is

concen-

and
of a considerable variable-speed motor

trated within approximately half a mile of the

it

is

station

advisable to install a direct-current

three-wire system with a potential of ii.s volts on each side.
I'y increasing the potential to 230 volts, a great saving in con<hictors is accomplished, but this is offset by lower lamp efficiency and increased trouble

customers' premises.

When

with cut-outs, switches,
the load

—

is

etc.,

on

scattered, a polyphase

system should be installed two-phase four-wire for phnts
under 1500-kw capacity and thrce-pha.sc four-wire for plants
The transformer potential is preferably 2200
larger than this.
volts primary, with a three-wire srcotidary having 110 volts on
each side.
he secondaries of all lighting transformers on each
phase and feeder should be interconnected where it can be done
I

session

first

of the

Iowa

Electrical Asso-

and 19,
Thursday morning

at Lafayette Inn, Clinton, la., April 18

Zahm

was

called to order

then read the president's address.

After referring briefly to the good work of the officers the past
year in increasing interest in theassociation he stated that the

menace to the industry is ill-advised, injurious legislation
and municipal-ownership agitation. He thought that regulation
by a state commission was inevitable; and in view o£ this fact
and the necessity it would bring of making yearly reports to

greatest

such a commission, he recommended study by the members of
a standard

The

form of accounting.

form

of

adopted

accounting

years

several

ago

by

was recommended,
and in order that the members might be more familiar
with this, the secretary had procured a number of copies of
this standard form for distribution among the members.
He
called attention to the new incandescent lamps such as the Gem,
the tantalum, the tungsten and the helion which promised to put
electric ligliting on a different basis from formerly.
It is now
National

Electric

Light

Association

definitely established that central-station business
rially

increased by vim and vigor in going after

The importance of
associations made

the
it

work

can be mate-

new

business.

of the executive committee to the

advisable to

have that committee meet
made to cover

twice a year, and an appropriation should be
the expenses of such meetings.

After hearing the reports of the secretary and the executive
committee, a nominating committee was elected by ballot, as
follows
W. J. Greene, Cedar Rapids Austin Burt, Water;

:

loo

;

A. L. Dodd, Charles City

P. P. Crafts,

;

Hanlon, Mason City and

F. J.

CHnton.
Spinney, of Ames, secretary of the association,

Prof. P. B.

then presented a paper on the statistics he had compiled from
various central stations of the state on the costs of various items
of operation per dollar of income.

A

summary

of these results

published elsewhere and gives an interesting insight into

is

what percentage the various items of operating expense are
earnings.
The operating expenses averaged 70

of the gross

per cent of the gross income.

Mr. Austin Burt, of Waterloo, drew the conclusion from
if the investment is as ordinarily considered

three-phase four-wire system requires the least weight of

conductor and has the highest potential between conductors;
this is somewhat of a disadvantage, for it is almost a necessity
This systo work on the distributing system while it is alive.
tem reriuircs special generators and oil switches at the power
station when the potential is 2300 volts.
The generators arc
special only as to the potential, which must be 4000 volts, and an
extra conductor connecting to the center of the Y-connected
armature.

was held

The

1907.

the

located.

Electrical Association.

The seventh annual convention
ciation

premises

17.

without extending the circuit more than 200 ft. Separate transformers should be used for the motor load, though each motor
need not under every condition be supplied with a separate set

put them at the sub-centers of distribution and not at the
power station. The use of the storage battery as a means for
to

XLIX, Xo.

Vol.

these figures that
five

times the gross receipt in a central station property, these

properties are earning about 6 per cent net on

tlie

investment,

taking the average of the figures given.

Mr. Mathes, of Dubuque, emphasized the need of more uniform accounting. He thought it probable tli.it an electric light
commission would be established in Iowa and companies would
Me thought
then be obliged to keep fairly uniform records.
it

important that the paper profits should not be taken as the
is done in many cases by leaving out of

actual casli profits, as

account depreciation.

count the public

is

By thus

leaving depreciation out of ac-

led to suppose that there

is

much more

profit

companies than is actually the case. The companies reporting showed only an average of 1.6 per cent of their
He thought this was too
gross income devoted to advertising.
Large conservative companies had fomid that it was
small.
safe and advisable to spend as much as ^ per cent in getting
in electric light

new

business.

This discussion was followed by a paper by Mr. Gus Lund
of Cherokee, on "Central-Station Economies."
Mr.
gr<in,
LundKren kept the convention in an uproar much of the time
during the delivery of his paper by his witty way of showing
the short sighted neglect of details practiced by so many small

April

27.
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central-station companies.
will

appear

An

abstract of Mr. Lundgren's paper

Thursday afternoon

Mr. E. L. Callahan, of the General
Companj', read a paper on "Increasing the CentralStation Day Load" which dealt with the introduJftion of heatElectric

ing devices and presented data, most of which has heretofore
appeared in the Electrical World.
The discussion on this
important subject, which was one of the leading features of the
convention, will appear in a later issue.
Mr. Rufus E. Lee. of Clarinda, presented a paper on the
"Manufacture of Ice by Central Stations," which gave actual
data on results obtained at Clarinda and was therefore of considerable value.
The paper was decidedly favorable to the
establishment of an ice-making business by a central-station
company in the latitude of southern Iowa. An abstract of this
paper will appear in a following issue.
President Zahm said

company was furnishing power to drive refrigerating
machinery of Armour & Company, Mason City, and also live
steam for the same company. It also furnished a public cold
storage warehouse with power.
He considered refrigerating
machinery the very best kind of load for a central station and
advised all companies to investigate it.
Mr. Frank N. Jewett, of Chicago, suggested that it was not
that his

necessary to

He knew

sell artificial

ice at the

of no case where

better price than natural ice.

A

operative Electrical

same price as natural ice.
ice would not bring a

artificial

Some allowance should

when figuring on an ice
letter was read from Mr.

for that

be

made

plant.
J.

Robert Crouse, of the Co-

Development Association, regretting that

he could not be present in the interests of that association, because he was busy with the work of getting up the commercial
program for the National Electric Light Association in June.

He

said that 46 manufacturers had recently subscribed $143,000
to the Co-operative Electrical Development Association move-

He

asked that the Iowa Electrical Association appoint
a co-operating committee to represent the Iowa association
along with the committees appointed by other state associations.
The appointing of a committee in accordance with this suggestion was delegated to the executive committee.
Mr. Henry Longnecker, of Centerville, was asked to give his
experience with the water-softening plant which he had recently
This plant was found to make a considerable saving
put in.
ment.

and boiler repairs.
was announced that Mr. Frank McMasters, of Chicago,
who was on the program for a paper entitled "Nernst Lamps
for Street Lighting," was seriously ill, having completely
broken down in health and would not be able to present his
paper.
Resolutions of sympathy were passed for Mr. Mcin fuel
It

Masters.

Friday morning Prof. G. \V. Bissell, of Ames, read a paper
on "Gas Producer Engines." The first part of his paper was a
summary of some of the facts derived from Bulletin 261 of
the U. S. Geological Survey report giving results of gas engfine
tests at the government testing station at St. Louis.
The rest
of the paper gave results of tests made by him at Algona, la., on
a 150-hp gas engine.

given

The

results of these latter tests will be

in a later issue.

The paper by Mr. H.

possible but not probable that they

higher voltages.

in a later issue.
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would soon be made for the
This was a practical point against the 220-volt

distributing system.

Mr. C. H. Davis, of Chicago, acting in place of Mr. McMasters, described the Xernst street lamp, which is a 50-cp unit
and about the equivalent of the Welsbach street lamp. It is
equipped with a vertical glower so as to give good horizontal
distribution of light and

means of

a

series

distance of 150

ft.

is

operated in any arc lamp circuit by

For

transformer.

suburban

streets

apart was suggested for these lamps.

a

With

such an arrangement the minimum illumination between lamps
would be twice that obtained from arc lamps using the same

amount of power per mile of

street.

In the discussion of this paper Mr. Burt favored the simple
series incandescent lamp with Gem filament and with an automatic film cut-out to short-circuit the lamp when burned out.

There are a number of 32-cp 6.6-ampere Gem lamps in use at
Cedar Falls on series circuits. The simplicity and low first
cost of the

incandescent system, the absence of transformers
be burned out by lightning, 'together with the fact that the
tendency is toward still higher efficiency incandescent lamps,
to

made such

a system best.
Friday afternoon a paper was read by Charles A. Parker,

secretary of the Curtis .Advertising

Company, of Detroit, en"Modern Methods of Securing New Business." This was
written in Mr. Parker's characteristic style, and was along
the lines of similar papers presented by him at previous state
conventions. It emphasized the necessity for making easy the
way for personal solicitation by direct, by mail advertising and
titled

illustrated the point with

jtation

man who was

an appropriate story about a central
Mr. Parker, who did not believe

visited by

but in solicitation.
When asked why it was
Mr. Parker audience he unconsciously admitted
was because he had been solicited by mail so many times

advertising,

in

that he gave
that

it

before the

visit.

Mr. Burt said

was well established that "new business" of
more to reduce the percentage of operating
expenses to gross income than any other economy that could be
worked by the station. At Waterloo it had been found that a
quick, hot campaign had given the best results.
For a number
of years the gas and electric company had solicited business in
a steady, easy-going way and had only 200 gas stoves in use.
By a vigorous campaign 1500 stoves had been placed in two
years.
On the whole, he thought direct solicitation more
it

the right kind did

effective than advertising.

Mr. Carson thought that advertising
Zahm said that his company always
enclosed with bills some advertising matter and it brought
results. For example, when the tantalum lamp was first brought
out, circulars on this lamp enclosed with the bills one month
sold 100 such lamps in small lots the first day after the circulars
were sent out.
had

place and President

its

The convention then went into executive session, during
which session the following officers for the ensuing year were
elected: President, Mr. George S. Carson, of Iowa City; vicepresident, Mr. L. D. Mathes, of Dubuque secretary, Mr. W. N.
Keiser, of Des Moines treasurer, Mr. W. A. Mall, Belle Plaine.
Executive committee: The officers
Messrs. P. B. Sawyer, of
Des Moines; A. L. Todd, of Charles City and Gus Lundgren,
iif Cherokee.
.V co-operative committee is to be appointed by
;

;

E. Chase on the "Proper Selection of

Steam Engines" was read by its author. An abstract of this
paper and the discussion upon it will appear in a later issue.
Prof. Ford, of Iowa City, read a paper on "Electric Distributing Systems," showing some of the relative advantages of
single-phase, two-phase, three-phase three-wire and three-phase
four-wire alternating-current distributing systems. An abstract
of this paper appears elsewhere.
The principal points of discussion raised on this paper were as to the use of two versus
three transformers for supplying small three-phase motors and
the relative efficiency of 220-volt incandescent lamps.
Mr.

Burt said that his company's practice was to put in two transformers at first on a three-phase motor and as the load grew
to install the third transformer.
As to 220-voIt lamps, Mr. J.
R. Cravath pointed out that all of the new high-efficiency incandescent lamps were only made for 1 10 volts and it was

;

The membership applications were
and acted upon from the central stations at Fort
Dodge, Parkersburg, Oskaloosa, Emmetsburg, Muscatine and
Keokuk.

ilie

executive committee.

received

The

committee presided over by Mr P. P. Crafts, of
made good its promise of the year previous
to take care of the convention properly if it came to Clinton.
.Many members visited the new steam turbine plant of the I. &
I. Railway south of Clinton.
A Dutch lunch and smoker was
given in the hotel dining room Friday evening. Good space for
exhibits was obtainable in the basement of the hotel.
One
hundred centr.Tl station men were in attendance, as shown by
local

Clinton, thoroughly

the register.
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New

Telephone

the switching springs.

PAKTY-LINE RINGING SYSTEMS.
Step-by-step and similar mechanical selectors for partjhave formed a fruitful field for patents for many years;
the fact, however, that very few if any of such systems are in
successful operation to-day has shown how futile thus far have
been the efforts. The one great demand is simplicity and reliability.
These attributes are essential, because of the large
territory over which the mechanism must be distributed and the

The

lines

correspondingly high cost of adjustment. It may be that some
day the proper principle or combination will be discovered, and
therefore it is interesting to follow the new steps. Among the
present efforts is a special device patented by A. R. Piehn, of
Alta Vista, la., designed not only to prevent eavesdropping, but

In order to cut in on
the line a button must, be pressed, and this is so connected to a
motor mechanism that the code signal of the station is sent down
Central can thus tell the particular calling station
the line.
v/ithout assistance, and if any one is using the line, he is apalso to prevent false charging of tolls.

prised of the presence of the extra station.
A. A. Monson, of St. Paul, has arranged his outlying stations
on individual lines up to some common point where they are

connected to a

common

switching device with an associated

trunk line to central. The selection in toward central is accomplished by a push-button and electromagnets at the switch
Having reached central over the trunk line, no one else
point.
may come in on the line, as all are maintained cut off from their
switching mechanisms. Now if a party of the same group is
desired, the operator calls the proper line through an auxiliary
step-by-step selector.
step-by-step

A

bottoms so that

flare at the

Patents.

Similarly for a call from another

mechanism

line,

the

brought into use.
H. Couch, of Boston, relates to a

re-

Vol.

The

in

XLIX, No.

17.

snapping back they cushion against

patent for this key

is

assigned to the

Stromberg-Carlson Company.
K. M. Turner, of New York City, is the inventor of the adjustable receiver shown in Fig. i. This receiver is for use with
the acousticon, a telephonic system for the partly deaf, and to
adjust its sensitivness a pad is arranged to press on the diaphragm. This pad is mounted upon a stiff frame, which rides
in niches in the receiver cap.
These niches vary in depth so
that the pressure of the pad on the diaphragm may be varied at
will.

NEW TRUNK
Trunk

circuits for

CIRCUITS.

two-wire central energy systems are

being patented in considerable numbers.

These usually

all

still

pro-

vide the general one-way trunk feature, but are modified in defit special conditions of the system with which to be used.
H. G. Webster patents a circuit, assigned to the Kellogg Company, for operation between a Dunbar type board and one of the
older types.
F. W. Dunbar has a circuit for the same conditions, assigned to the same company, as well as one arranged
for the Dunbar type board at each end.

tail to

INTERCOMMUNICATING SYSTEMS.

An

intercommunicating system in which the signalling of a
station may be done irrespective of the position of the manual
switches at its own or any other station except that calling has
been patented by A. K. Andriano. The bells are all tapped betvi-een a special wire and the station wire independently of the

is

patent granted to S.

This is a stop device which serves as a lock
on the selecting mechanism. The stop is in the form of a lever
which becomes tripped by the descending receiver hook. It is
thus impossible to leave the mechanisms set out of normal, as
lease for a selector.

the returning

mechanism of the

called station

may

reset all sta-

tions to normal.

A

system invented by H. J. Fisher, of Hotchkiss, Calif., proOne desirall switching to be done by the operator.
ing a connection rings the operator and she applies such currents as may be necessary to effect selection. The apparatus has
a mechanical locking feature whereby no battery currents need
be maintained on the line save during the actual switching provides for

cesses.

Finally,

FIG.

we have

a system invented by Messrs. C. L.

and T.

P.

Carr, of Yellow Springs, Ohio. This provides besides the usual
mechanisms and features, means for resynchronizing all the
selectors at will, a busy signal, and means for calling central irrespective of the position in which the selectors may have been
left

NEW

APPARATUS.

A. Birsficld, of Rochester, N. Y., has obtained a patent for
This is of the usual apa gang ringing key for selective use.
pearance, but carries a slide bar which is shifted momentarily

2.

— ANDRIANO

TELEPHONE SYSTEM.

manual switch, as may be traced out
patent

is

in Fig. 2.

Mr. Andriano's

assigned to the Direct-Line General Telephone

Com-

pany.
S.

A. Koltonski, of Boston, has patented a switch for inter-

communicating systems with a latch device. The return of the
receiver to the hook releases any depressed button. This patent
is assigned to the Electric Gas Lighting Company.

J.

Letter to the Editors.
High- Voltage
To

the Editors of Electrical

Altfiivators.

World:

Referring to the recent discussion on high voltage generators before the American Institute of Electrical Engineers,
the pioneer work in high tension generation and transmission,
rle l'"crianti in the Deptford Station of the
done by Mr. S.
London Electrical Supply Corporation, seems to be almost forSirs

:

'/..

I.

—TtTRNER

RECBIVER.

gotten to-day

This slide b.ir has a perforation for each plunger, but this is normally out of line. The
plunger carries a shoulder which locks under the bar, whereby
during the depression of any plunger.

the plunger

is

locked

down

until the

pression of a second plunger.

bar

is

di<>turbcH by the de-

The phmger key wedges have

a

tplkcd of with

Ten years ago the Deptford Station was still
wonder and respect, but in these days of large

high-tension work,
for

me

to i\\h\\r

this station

"In 1887

it

has been forgotten.

It

from one of Mr. Ferranfi's

will he interesting
letters,

rrfrrring to

:

I

made my

first

in.0041 vull

transformer of 10

lip

.ind

—

!
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it to work at the Grosvenor Gallery generating station in
London from which we supplied a very large net-work of overhead mains at 2500 volts alternating current. The above experiment was undertaken to get some idea of the suitability of a

put

pressure of 10,000 volts for use in transmitting current from

Deptford to London and so replacing our in-town station with
one at a distance.
"In 1888 I designed my first lo.ooo-volt generators of looo kw
They were built and put to work the following year.
each.
They generated the full pressure in the machine without transformation. They have been at work for 18 years and are only

now

They ran

being replaced with modern machines.

at

180

m. and were driven with 40 ropes from Corliss engines.
"I also designed for the Deptford Station at the same time two
machines of the same voltage for 10,000 hp each. These were
built, but were never completed.
They, together with their engines, were never erected and were broken up and sold.
This
seems extraordinary now, but when my connection with the
r. p.

company came

to an end the directors were persuaded that no
one would think of using machines of such size and that London could never require such units
"Now, there is a most peculiar coincidence connected with
these machines (of which I have the drawings and photos of
some of the parts). Ten years later the first of the great stations in New York were designed and in due course installed
with units of 10,000 hp. The voltage in each case (Deptford and
New York) was about the same, 10,000 to 11,000 volts. The
steam pressure was the same; that is, 200 lbs. per sq. in. The
high pressure was used in compound engines, which was quite
new in 1888. Each engine had two high-pressure cylinders and
two low-pressure, and, extraordinary to say, they were in each
case 44 ins. and 88 ins. in diameter. The speeds and stroke
were diflferent, mine being slower, but the piston speeds were the

same.

"You

will thus see that prior to the introduction of turbines

Deptford formed a close model for much of the biggest work
undertaken all over the world.

841

"The transmission from Deptford was by paper-insulated conand step-down transformers of 150 kw
were used. These were arranged for a conduit for air-cooling
by fan, but the fan was found unnecessary, as the air circulation
by natural draft through the body of the iron and windings was
centric tubular mains,

i'ound to be very good.

"The extra high-pressure machines at Deptford were always
run in parallel and at times they were run in parallel with the
2500-volt generators in London through the transformers and
underground

was

ic

The

cables.

in other stations

switch gear was at

where

I

made use of

first air

the

break, as
oil-break

first

now

switches and fuses and the cellular pattern of gear

uni-

versally adopted.

"In 1888

We

we had to
to make

design everything

new

that

was

required.

had

everything for ourselves, including alternators, mains, transformers and switch gear.
Moreover, there
also

were no satisfactory insulators in those days as now known and
designs had to be made to suit their poor quality.
Furthermore, there was the most complete absence of e.xperience on all
big work.
To add to our difficulties, we could not, after the
passing of the Electric Lighting Act in 1888, use overhead mains,
and so 10,000 volts had at the very beginning to be used as an
underground system."
When we remember that these 10,000-volt generators were
revolving armature machines and were constructed and put in
operation nearly 20 years ago and have been in successful operation ever since, we can realize the work that was done at Deptford and we can also realize that most of the so-called development work that has been done since, in large high-tension
city work, has been quite elementary compared to the work that
was done successfully at Deptford 20 years ago by Mr. Ferranti.
So I think that in any historic account of the development of the
high-voltage generator, we ought to give a very prominent position to Mr. Ferranti as the designer and constructor of the
large

first

high-tension

generators to be

put

into

successful

operation.

W.

MiLW.\UKEE, Wis.

L. W.'\ters.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Transformer Indicator Diagrams.

— T.

Lyle.

R.

starting or regulating resistances being connected to the stator

— The

term

indicator diagram," as used by the author,
any diagram showing the instantaneous values
of the primary and secondary currents and electromotive
forces and the core flux.
He remarks that none of the usual
indicator diagrams enables one to determine directly and independently either the wave of magnetic flux in the core or
the wave of magnetising ampere turns, usually represented by

"transformer
relates

to

the vector

sum

of

m/i

-(-»«/:.

Of

course, the latter quantity

can be obtained by the vector addition of
as the latter quantities are,

when

mh

and n;h, but

the transformer carries a load,

magnitude and opposite in phase, the
vector sum is a small quantity compared with either of them
and small errors in the magnitudes of the two components may
cause a large percentage error in the resultant and the deThe
termination of its phase may become utterly unreliable.
author has designed a wave tracer by means of which the
e. m. f. and current waves can be accurately determined and
In adalso the wave of magnetic flux pulsating in the core.
dition it is possible to obtain by its means the magnetising current wave with the same accuracy as any of the other quanapproximately equal

tities.

Phil. Mag., April.

Motor.

Induction

paper

read

Institution
this

in

before
of

—L.
the

Electrical

paper posscs.ies

all

of the windings.

In the present instalment various applications of the cascade

In the new motor the stator carries
provided with terminals for connecting
lo the supply mains and with tappings which are connected
in pairs through resistances while starting or when rheostatic

principle are described.

a single winding and

J.

Hunt.

—The

first

of

a
(British)

part

Manchester section of the
Engineers.
The motor described

in

the characteristics of the ordinary type

These are arranged

it

in the

arrange-

to permit of

tlic

is

speed control is desired, and are short-circuited at normal speed.
Figures are given showing the advantages of a stator wound

primary and

March

winding over a stator wound with separsecondary windings. Lond. Etcc. Eng'ing,

single tapped

v\ith a

ate

—

28.

—

—

Motors. K. W. Wagner. Since interpole mawere introduced, oscillation phenomena have been obThe author discusses anaserved in connection with them.
Intcrpole

chines

lytically

the conditions for the stability of the operation of a

direct-current shunt motor.

He

the armature current on the

main

consideration.

of slip-ring induction motor, but diflfcrs from

ment

windings instead of to slip rings in the ordinary manner. The
machine is an improved form of "cascade" motor, having two
magnetic-field systems superimposed upon one another in the
same core body. The second field has its origin in the rotor, and
consequently induces secondary currents in the stator windings.

In the

necessarily stable.

In

first

first

neglects the reaction of

field,

but later takes

it

into

case the operation of the motor

the second case pseudo-stable and

is

un-

when the main field
weakened by the action of the armature current. These

stable conditions of operation are possible
is

cases have been ob.^crvcd with interpole motors.

By

displacing

the brushes from their normal position backwards, the pseudoIf the
stable state is first reached and oscillations take place.

—

—

—

—
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brush

if the shunt excitation is dereached, the oscillations increase

or

displaced

further

is

creased, the unstable state

is

rapidly until finally a short-circuit occurs in accordance with

the theory of the author.

March

Elek. Zeit.,

March

XLIX, No.

To

ation being due apparently to varying local conditions.

come

—

17.

over-

disadvantage, an adjustable spark gap has been in-

this

serted in series, on the line side of the multigap of the arresters,

but this expedient has not proven entirely satisfactory for

28.

Single-Phase Commutator Motors. F. Eichberg.— A communication replying to the last letter of Richter in their
polemics concerning single-phase commutator motors of the
Allgem. Elek. Ges. and of the Siemens-Schuckert Company.—
Elek. Zeit.,

Vol.

The new

conditions.

all

device described by the author not only

eliminates the disadvantages, but also another effect, namely,
the

diminution

observed

28.

voltage-sustaining power

in

T^

Power.
Shops for Printing Fabrics.— M..
in
Poicer
strong tendency to replace steam engines
by electric motors is now observed in shops for printing
The chief difficutly is that a variation of
fabrics, cotton, etc
speed is necessary between the limits of I to 7 or even i to 9.
The author discusses the different electrical systems which
may be used and concludes that direct-current shunt motors

of the

• ••

Electric

Arbeiter.

—A

should always be installed. Even where three-phase currents
are available and a conversion of the three-phase current will
become necessary, it is more economical to convert the three-

FIG.

1

— MULTIPLE-GAP LIGHTNING ARRESTER.
number of gaps is increased for
The voltage-sustaining power per gap
when the voltage increases from 15.000

respective spark gaps as the

high-voltage

service.

rapidly

unit decreases

phase current into direct current. Elek. Zeit., March 21.
The first part of an
Electric Power in France. R. Frilley.
illustrated article on the electric supply network in the Alpes

to 75,000.

Maritimes. This network is operated by one company and is
supplied with energy from three water power stations and five

adjacent cylinders in a multiple-cylinder arrester there

—

—

L'Eclairage Elec, March

steam stations.

series.

a

this latter voltage additional

increasing

in

the

gaps have

power

voltage-sustaining

littie

of

the

In addition to the potential across the air gaps between

strain

or

is

also

of potential between the cylinder and

difference

For a grounded circuit this latter strain is a maxibetween the first cylinder on the ungrounded side and the
ground. With increasing voltage there is the danger that on
account of this strain the air around the first cylinders on the
ungrounded side will be ionized so that some of the air-gaps
at this end may not act as insulators.
To remove the excessive

mum

Traction.

several

influence

the ground.

30.

Mueller.—An
A.
new mountain roads near Interlaken in
Roads.—W.

Mountain

Beyond

on

article

Switzerland.

The first one is the Harder road which is a cable road operated
by a loo-hp. 2000-volt, three-phase motor. The second is the
Niesen road which is carried out in two portions. The lowest
grade is 15 per cent, the highest 66 per cent, which is the maxi-

mum

so far reached in any mountain road. It is a cable road.
two three-phase motors being installed on the top of the mounOf peculiar construction is the road
tain for the two portions.
to the Wetterhorn, the first part of which is soon to be opened
The car, which has a capacity of 20 passengers, does not rini
on rails but is suspended on two cables in the way used in
It is electrically hoisted by means of a
telpherage systems.

czhle.— Elek. Zeit., March 28.
A.
Rail Corrugation. J.
fore

(British)

the

—A

—

Panton.

Institution

of Electrical

paper

author shows that the trouble experienced with
tions

may

read

be-

The

Engineers.
rail

corruga-

weak trucks and unsym-

be traced to the use of

usual theories as to thj

metrically-drivcn axles and that the

—

Lend. Elec, March
action of the corrugation are not tenable.
In the discussion which
22; Lond. Elec. Eng'ing, March 28.
followed, H. M. Saycrs thought that the use nf harder rails
would go far to avoid corrugation difficulties. W. W. Beaumont compared the effect to the action of a rolling mill, where
somewhat similar troubles are experienced.— Lond. Elec. Eng'ing, March 28; Lond. Elec, March 29.
Single-Phase Road. An article on the new HamburgAltona single-phase road which is to be opened in the near
This is the second alternating-current normal-gauge
future.
The power house is equipped with steam
road in Germany.
Each car is provided with three VVinlcr-Eichberg
turbines.
siniclc-phasc motors.— /-/ft. Am., March 17 and 21.

FIG. 2

— MULTIPLE-GAP LIGHTNING ARRESTER.
the cylinders and the ground

difference of potential between

introduces a "ground shield" consisting of a thin

the author

metallic plate or parallel rods between the series of cylinders

and the ground, in close proximity to them, well insulated
from them and electrically connected to the line. The strain
against the ground is thus transferred from the cylinders to the
The dimensions and position of the shield, however,
shield.
have a great effect on the results. If the shield is shaped as
shown in the drawn-out lines in Fig. I, so as to cover all of
the gaps of the scries throughout the full length, there will
be a strain similar to the ground strain but of opposite value,
caused by the difference of potential introduced into the gaps
on the ground side of the arrester and the shield. To obtain

—

Cable

way
In

Way.

— An

British

in a

use and

th<:

illustrated

of

a

new

Three-phase supply
operated by induction motors.

way

is

y^

L

r

/

\

/

.b"°

\

/

u

/

is

/
/

\\

lioo

\

&

5.
>

Installations,

Multifle-Gap

Lighting

Systems and Appliances.
WrrcKC/j.— K.
been

lighting

have often
to
arresters,
due

potential

across the various gaps,

peculiar

of

effects

such arresters
thus it

wh<n

the

installed

uhcnual

on

multigap

distribution

ol

an erratic action
under conditions apparently
'Ihore

is

been found that arresters of the same
design possess a varying minimum discharge point, the vari
identical;

li:is

FIG. 3.

Ihckam— Very

B.

observed

\

/

.\u\

cable

shipbuilding works.

cable

Lond. Elec., April

description

,

—TEST

the ideal conditions

^p» Covttn

*_

31

3

n

6

<

a

4

1

it is

necessary to so shape the ground shield

as to eliminate this superimposed influence on the

A ground
i;

wnuUl

ground gaps.

shield properly modified lo give the desired results

shown by

ever, a

41

CURVE OK LIGHTNING ARRESTERS.

the

dotted

shield of this
rcqiiirr

innre

lines

in

the

form would be
spare than

is

same

illustration.

difficult

practicable.

to

How-

insulate

A

and

reasonably

— —
April

to

a

compromise is made by reducing the length of the
proper amount and placing it in close proximity

with a series of
gaps and shields of different lengths arranged in this way
are represented by the curve in Fig. 3. It will be seen that a
shield covering about one-fourth of the gaps will increase the
break-down voltage from about 100,000 to 200,000. If the shield

shown

to the gaps as

in Fig.

Actual

2.

tests

was used they were quite noticeable. The
does not depend on the frequency,
when this is between 50 and 10,000, and if the influence of the
Foucault currents is eliminated. The hysteresis curve shows
a small reduction with the increasing frequency and any appar-

but

when

thick iron

permeability of the iron

—

Frcwn
increase in the curve is caused by eddy currents.
Proc. Acad. Lincei, abstracted in Lond. Elec, March 29.
Inductance Coefficients. A. Russell. His (British) Physient

cal

shields should be placed at both ends of the series to get the

coefficients

longer or

either

shorter,

—

Society paper in

of circular,

Electrochemistry and Batteries.

Wires, Wiring and Conduits.
Conductors. — Biske. — An

Sheathed
of

Kuhlo system

the

The

conductors.

is that there is no
The
and the sheath.
made of copper, brass or iron, and is quite flexible.

between

is

The system can
work.

interior

sheathed

sheathed wire

characteristic of this

empty space
sheath

illustrated

description

with

wiring

of

insulation

the

be applied to

—^Lond.

Elcc,

sizes of

all

.\pril

conductors used

in

5.

—

—

Density of Ether. Oliver Lodge. A theoretical discussion
on the density of the ether on the basis of the electronic theory.
"Just as the ratio of mass to volume is small in the case of a
solar system or a nebula or a cobweb, I have been driven to
think that the observed mechanical density of matter is probably an excessive small fraction of the total density of the substance, or ether, contained in the space

— the

substance of which

it

which

may

it

thus partially

hypothetically be held

be composed." For instance, in the case of platinum, if the
atoms are composed of electrons, the space which these electrons actively "fill" as compared with the whole space which in a
sense they "'occupy," is comparable to io-"th of the whole, even
to

mside each atom

;

and the fraction

is still

smaller

if it

reverses

A

kind of minimum estimate of etheral
density on this basis would then be something like ten-thousandmillion timics that of platinum. "This, standing alone, would be
to

a

the visible mass.

wild guess."

The

author, however, gives his full theoretical

argument in favor of such a view, and concludes with this estimate: "The ether has a magnetic inertia coefficient which can
be represented by likening
density of

energy

is

it

to a

mechanical

medium

with a

grams per cubic cm the intrinsic etherial kinetic
10" ergs per cubic cm; any streaming along magnetic
lo^'

;

cm

per second, one-four-millionth of the
number of c. g. s. units of intensity in the magnetic field." In
the second part of the paper the author gives an account of his
former experimental attempt to observe the hypothetical ether

lines of

force

is,

in

The deduction from his
flow along magnetic lines of force.
experiment 13 years ago was that either the theory about longitudinal magnetic drift is erroneous or else the ether of space
He now thinks it
is at least eight times as dense as platinum.
might be fifty thousand million times as dense. In this cas;
"every cubic cm of space contains the equivalent of a thousand
tons and every part of it must be internally squirming with the
Mag., April.
A. H. Bucherer. The author refers to the difficulties which Maxwell's theory has encountered
because terrestrial optics is not influenced by the earth's motion.
The present author, guided by the feeling that the form
of the Maxwellian equations must correspond somehow to the
true laws of electromagnctism. attempts a new interpretation of
He dethese equations that would harmonize with the facts.
velops what he calls the principle of relativity in electromag-

velocity of light."

Phil.

Electromagnetic Theory.

netism.

Phil.

Effect of

— A.

—

—

—

Iz.^rt.

J.

— The

conclusion of his review of

The author
engineering.
made in the metallurgy of
antimony and tin. L'Ind. Elec, March 10.
Moissan. R. S. HurroN and C. A. Doremus. Two sketches,
with portrait, of the life and work of the late Henri Moissan.
progress

recent

electrochemical

in

discusses lead refining and progress

—

—

—Elcctrochem.

and Met.

tion of his

Ind., April.

—

J.

serial

illustrated

B. C.

on

Kershaw.

electric

— In

a continua-

furnace methods for

iron and steel production the author describes briefly the fur-

naces of Conley, Galbraith, Gin and Girod, without giving anything new.^Lond. Elec. April 5.

Units,
Series

Measurements and Instruments.

Transformers.

errors which

may

— H.

B.

Taylor.

—A

discussion of the

arise by the use of series transformers in con-

nection with instruments for alternating-current measurements,

with some editorial remarks by

The

W. H. Thompson on

the

same

of the currents in the primary and secondary of the transformer is affected by the impedance of the
secondary. If the impedance in the secondary circuit is higher
than that for which the transformer was designed, the current
subject.

ratio

is

ratio

For a given change, within reasonable

changed.

limits,

of the secondary impedance, the change of the current ratio

greater at low loads than at high loads.
crease of the secondary impedance

is

Naturally

if

is

the in-

carried to excess so that

the core becomes saturated at high loads, the reverse will be
But this is not likely to be a practical condition. Under
true.

ordinary conditions

if

the secondary impedance be increased at

exchanging an instrument used at
high loads for one which will give a more legible reading at
low ones, the discrepancy in ratio is likely to be large. The
reading instrument invariably has a higher impedance than
the low loads only, by

the
the

low
the

one of larger capacity and this additional impedance is introduced into the circuit while making the very measurements
which will be most influenced by it. The author emphasizes this
point since it is so easy to fall into the error of measuring the
currents at different loads with different ammeters in the sec-

ondary

circuit.

For accurate measurements

it

is

essential that

the transformer be operated at approximately full-load current,

and that for a series of measurements using one transformer
It is somethe impedance of the secondary be kept constant.
times desirable, especially in switchboard

work on high tentwo or

sion circuits, to employ one series transformer to operate

three instruments.

In connecting up sev.eral instruments in this

must be remembered that each additional instrument
increases the ratio error and that if any of the instruments have
a particularly high impedance the readings of the whole set of
If accurate measurements ininstruments will be affected.

way

it

volving the use of switchboard instruments are to be made, as
in the testing

of a power station, the safest method, where sevon one circuit, would be to short-circuit all

eral instruments are

Mag.. April.

High-Frequcncy Currents on Magnetic Hysteresis

—

Battelli and L. M.vgri. An account of an investigation in which several magnetization curves for iron and
steel wire of various dimensions have been obtained by means
Equal currents at frequencies
of the Braun cathodc-vay tube.
i-arying from 50 to 10,000 periods per second were used to determine in what way the form and magnitude of the hysteres's
curve depended on the frequency. It was found that with steel

of Iron.

Electrochemistry.

Electric Steel Furnaces.

Electro=Physics and Magnetism.

occupies

—

on the magnetic field and inductance
cylindrical and helical currents. PhiL

full

Mag., April.

Elec. Journal, April.

best results.

84J

or thin iron cores, the eddy currents generated were very small,

the break-down voltage is
smaller.
The above applies only to a series of air-gaps when
one end of the series is grounded. For ungrounded conditions

made

is

—

ELECTRICAL WORLD.

190".

27.

satisfactory
shield

—

—

instruments but one in taking readings, or to calibrate the instruments and transformer together, .\nother source of error
is the phase displacement between the primary and secondary
In ordinary transformers the error is insignificant in
wattmeter readings taken at 100 per cent power factor, but it
may noticcalily affect the measuremen'.s on circuits at lower
power factor. .V convenient kind of series transformer for use
The
in testing is one without a permanent primary winding.

currents.

—

——

ELECTRICAL WORLD.

844

core and secondary coil are arranged so that the conductor
passed one or more times through a hole in the middle of the
core acts as a primary. When a transformer of that description is used, the number of primary turns can be made to suit
the current to be measured so that the reading of the

secondary

in the

be within the best part of

will

Electric Journal, April.

its

ammeter
range.

Schrott. —

—

human

eye for photometric purposes, because the sensitiveis different with respect to

ness of selenium and of the eye

Moreover, in those practical cases in which it is necesto compare merely the sources of light of the same spec-

colors.
sary'

tral

composition, there are

overcome

in

selenium

in

considerable difficulties to be

still

order to I'se selenium. These are the variation of
course of time the effect which the duration of
;

illumination, the current

and the temperature have on the de-

crease of resistance; finally, the slow return of the selenium
to its

normal resistance

Tests

Elek. Zeit.,

in dark.

Insulators. — W.

of Higli-Tension

March

cell

28.

Weicker.

—A

fully

Miscellaneous.

These extensions became necessary on account of the great inEvery one
leaving the factory is tested and the number increased from 172,000 in 1902 to 562,000 in 1906. It was further necessary to increase the voltage of testing in view of the higher voltages now
being introduced in practice. While formerly a voltage of 100,000 was the maximum employed for testing, this has now been
raised to 200,000.
For this purpose a special transformer has
been provided of a capacity of 50 kilowatts. The two halves of the
high-tension winding may be connected either in series or paralso as to get a testing voltage of either 200,000 or 100,000.

lel

The arrangement of

the testing

March

Elek. Zeit.,

illustrated.

Three-Phase Wattmeter.

— H.

room

is

described in detail and

—

— A.

making

possibility of

Laurl

—An

illustrated

equalize the load curve of a central station,

load

The

ances.

becomes necessary

it

latter

article

.^t

A

on the

in order to

electric heating installations

times of maxi-

to disconnect the heating appli-

must, therefore, be able to store enough heat
off, after they have been disconnected.
For

which they can give

important to use sufficiently large masses for
Constructions of Dutch-tile ovens, containing the heating resistances embedded in cement, and also anthis reason

is

it

the heating appliances.

other construction of an iron oven are described and illustrated.

—Elek. Zeit., March

— For

21.

manufacturers

it is of great importance to give
proper attention to the ratio of cost to selling price. If the cost
ij not e.xactly known for every manufactured article it is diffi-

Cost.

cult to

how

determine

far

it

is

rately calculating the cost of a

go down with the

possible to

A

price in competition with others.

proper system of accu-

manufactured

article is of great-

importance, and the Society for Commercial Education in

Frankfurt invites a price competition for monographs on the
calculation of the cost.

Hospitalier.

—A

laume, of the
L'Ind. Elec,

March

Elek. Zeit.,

21.

biographical sketch, written by C. E. Guil-

and work of the

life

March

Edouard Hospitalier,^

late

25.

BOOK REVIEWS.
Entwurf Von Schaltungen und Schaltapparaten.
By Robert
186

discusses

the

theory

and yet bears resemblance

The book

is

switch

of

elc-ctrotechnical standpoint that

matical

Janecke.

Vol.

1.

192 pages,

Price, 6 marks.

illus.

The volume
from an

Max

Hannover,

Edler.

is

combinations

not exactly mathe-

mathematical method.

to

divided into four sections.

The

first

introduction into the nature of switching-theory.

28.

Sack.

Heating.

Electric

sion testing department of the porcelain factory in Hermsdorf.

crease in the consumption of porcelain insulators.

17.

—

est

illustrated article describing recent extensions of the high-ten-

XLIX, No.

Vol.

second, having given only the oscillation constant of the circuit
under consideration. Lond. Elcc April 5.

mum

Selenium in Photometry. P. von
.-^n article in
which the author discusses the possibility of employing selenium
for photometric measurements.
He shows that in man3' casco
it is directly impossible to employ selenium as a substitute for
the

—

——

—

is

a brief

The second

illustrated

deali with special forms of switches for simple arc and incan-

description of the three-phase wattmeter of the Siomens-Halskf.

The third deals with storage batThe fourth considers controllers
for cranes, automobiles and electric railroad car,>.
Some very
complicated switchings are considered and yet there are many
very practical examples. The book is amply illustrated and will

detailed

almost aperiodic, air-damping being used. The
electrodynamometric i)rinciple is employed so that the readings

Company.

It is

do not depend on

the

wave form and frequency.

The readings

are correct for unbalanced systems, the meter consisting of two
separate wattmeters connected to the three-phase system.

The

two wattmeters are placed one above the other and the movable
coils firmly connected so as to move together.
Recent changes
in the construction of the single-phase wattmeter of the same
company arc also described and illustrated. Elek. Zeit., March

descent lamp installations.

tery switches and controllers.

be of interest to the student of controllers and controller
manufacture. The book would be improved if it were provided
with an index.

La Construction
Dalemont.

21.

Telegraphy, Telephony and

— K.

Signals.

Elek. Zeit., .March 28, April

his

electrically
it

i»

—

—

A. Korn. 'The author has recently immethod of transmitting phntographs or half-tones

Tclaulofiraphy.

proved

4.

over wire?.

In the present article he describe^

possible to introduce corresponding

improvements

in

how
the

electric transmission of handwriting, drawings, line cuts, etc.

Phys. Zeit., April

I.

—

—

Railway Signals. J. D. Taylor. A third article of his ilUts•atcd serial on railway signailinK.
The author discusses the
•rlcctric interlocking system and its development.
The switch
operation by stray currents, the switch and lock mechanism, the
construction of the safety crmtroller for switches arr discussed

and illustrated. In rin rflitorial note by 11 G. Prout it is pointed
out that interlocking and bhick signalling shonid not be looked
at merely as measures of s,ifi-ty. but also of increased cfTirary
Electric Journal, April.
Wireless Telegraphy. J. GoonMAN, An article on the adaptation of the slide rule for use in wireless telegraph calculations.
It enables one to read, with one manipulation only of the slide,
in operation.

—

the

wdve length

in

—

meters, and the frequency of oscillations per

The

:

Machines Electriques.
Ch. Beranger.

By

Julien

138 pages, 128 illustra-

Price, 2.50 francs.

tions.

—

Lancbein. An illustrated article in which the
new telephone exchange in Breslau is described in detail. The
central battery system is employed for 20.000 subscribers.
Brcslau.

iies

Paris

finished product of electrical

systematized efforts of many, from

works
its

first

is

the result of the

inception in the de-

who removes it
from the works. The management of large industrial establishments involves not only the utilization of the concerted efforts of
men, but also the assistance of machines and tools. In the organization of machine work many important problems arise and
upon the surrc'ssful solution of these dcpcrul lo a great extent
The present book deals with these probthe financial results.
lems, and subjects of much importance are discussed with great
signing office to the manual labor of the carter

competency.

Machine

tools

and machines required for the shaping and con-

struction of the various parts of electric machinery are thor-

The winding room, the
in the first chapters.
methods of ronstruclion of the roils and how machines
arc wound, arc given special attention. The sotting up of the
machines in the creeling shop is ;dso given due discussion.
The book is a valuable one for the engineer in the employ of
manufacturing companies, as it will explain many obscure points
about the utility of machines and the organization of electric
works in general. To the student it will be a valuable reference
book, intrrcsling to read, .ind from wliiili v.iIu:iblo inforTuntion
oughly discussed
different

will

be obtained.

April
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Gas and Oil Engines.

By Horace

Publishing Company.

tific

Manchester

Allen.

pages,

548

243

Scien-

:

illustrations.

chapters in this book treat of details of gas engines,

of the working charge, regulation, ignition, governing the power developed, application and development of
cams, cyclic irregularity, construction of fly wheels for gas
engines, vertical engines, two-cycle engines, scavenging, com-

application

pounding,
motors,

engines,

oil

Oil engines arc
information not easily accessible elsewhere.
treated briefly, but the information given concerning their per-

formance

Price, I2S. 6d.

The

marine

petrol

carburetters,

engines,

silencing

engines,

starting

the exhaust,

of

the cost

is

worthy of attention, as

oil

along

tice

mechanical

all

much

chapters, thus enabling a

better idea of the design

and

construction of these machines to be obtained than usually can
he fathered in works on this subject.

The illustrations of gas producers and gas engines used in
connection with them, in marine service, show that it is practicable to construct an outfit of this kind without occupying a
prohibitive amount of space in the boats propelled by them.
While
there

this
is

treats almost exclusively of foreign practice,

book

much

in

of interest and value to

it

engaged directly or indirectly

in

gas and

American engineers

oil

engine service

in

$1.50.

The author
on the smoke

of this book has gathered scattered information
nuisance, on furnaces that have proved successful

in abating this nuisance,
it

available

is

for

the

and put it into compact form where
steam user and engineer to use at

pleasure.

Chapter

i

of combustion,

contains a brief description

theories concerning the nature of heat.

bustion to boiler furnaces

is

relation to the steam boiler

condensed
is

made

The
in

relation of

Chapter

2,

plain in Chapter

and
com-

while
3.

its

"The

of Chapter 4, and a confound in Chapter 5. The
advantages of mechanical stokers are presented in Chapter 6,
while hand-fired furnaces in connection with forced draft forms

Chimney Evil"

is

the suggestive

sideration of smokeless furnaces

title
is

"Some Conclusions" are presented
7.
Chapter 8 of an interesting nature, one of which is as fol"The man who is looking for absolute perfection in this
lows
field will be disappointed, for nothing in the furnace line can be
endowed with the factor of intelligence; and even if so endowed, it would often have a hard proposition to contend with,
in the ignorance and carelessness of the men in charge of the

the subject of Chapter
in

:

boiler."

While the causes which led to the expression of such an unfavorable opinion of boiler operators are not pleasant to contemplate, the frankness of expression should tend to improve-

ment along this line, as it is evidently needed.
While little more than a collection of notes and lacking in
perspective and literary art, the work should nevertheless prove
instructive to all who are seeking information on the subjects
of which it treats. In printing, paper and binding the book is
a primitive specimen of the book-making art.

By
Fowler's Mechanical Engineer's Pocket Book, 1907.
Manchester:
Scientific
Publishing
William H. Fowler.
Company.
This well

542 pages, illustrated. Price, 2s. gd.
engineer's pocketbook contains

known mechanical

amount of condensed information, to which have been
added 20 pages of up-to-date matter on steaim turbines. The
data relating to gas engines and gases used to operate them
the usual

are of special value to the progressive engineer.
trials of

electricity

Jamestown Exposition,
to

The

report of

eight different gas producer plants contains practical

much

ni

of univer.ia'i

it

plays

a

most important part

management

the

the

at

Exposition.

felt

at

the

advisable not

it

aside a separate building for electrical exhibits.

set

Two

One of these, the
have been built.
Machinery and Transportation Building, includes the exhibits
of electrical machinery, and in this building the main sub-station
and distributing switchboard of the- exposition are located.
.Inasmuch as all of the electrical apparatus in the sub-station
as well as that used by the Exiposition Company around the
grounds, was furnished by the General Electric Company, its
e.xhibit has been confined to illustrating various industrial
and domestic applications of electricitj'. This exhibit is located
adjacent to the sub-station and is filled with a most interesting
One
variety of devices, many operated by electric motors.
section has been fitted up as a model electric kitchen with a
spacious dining room adjoining which will be used as recepprincipal

One
Combustion and Smokeless Furnaces. By Jos. W. Hays.
New York: Hill Publishing Compan}'. loi pages. Price,

lines, there is

Jamestown

exhibit halls

tion quarters

varied applications.

their

ccn-

for

General Electric Company's Exhibit

Akhough

Various Makers," contains a comprehensive description of 17
Nearly all of these descriptions are illusdifferent engines.
trated by outline cuts showing the several parts very clearly.
This is true of a majority of the illustrations in all of the

means

affords

value.

engines.

The chapter on "General Description of Gas Engines by

it

paring the cost of operation with that of other prime movers.
While this book is more especially devoted to English prac-

power, the indicator, blast furnace gas, pressure and suction
gas producers, arrangement for exhaust utilization, and testing
gas and

845

of

for guests.

the

features

interesting

plant operated by

is

small

the

motor so arranged

that

refrigerating

the

liquid

passes

through an adjacent section of the railing which, of course, is
covered by a heavy white frost. Another unique application of
the electric motor is seen in the Seth Thomas clock with 24-in.
An electricdials in full operation wound regfularly by motor.
operated floor surfacer and polisher is worthy of comment.
motor driven washing machine attracts as much as the sewing
machine operated by electricity. The electric cream separator
is now quite generally used, and this company is furnishing the
motors for driving an exhibition where cows are milked by

ally

A

electricity in

another part of the grounds.

The electric dough-mixer shown by the General Electric
Company has proved a most useful device. Two designs of
electric hair dryers are here exhibited

and the

electric

heating

saw and
a new form of electric bench drill, motor driven lathe, and a
small portable forge fitted with electric blower, form an interThere are also a number of small
esting part of the exhibit.
grinders, buffers, and polishers for use of jewelers and in small
shops. Several types of ventilating blowers are shown and the
pad

also shown.

is

The

electrically operated circular

In fact,
of ordinary electric fans is very complete.
promises to be one of the most useful parts of an exhibit
located in the mild latitude of Norfolk.
In the electric kitchen is to be found an elaborate collection
of the General Electric electric heating and cooking utensil.s.
The
These will be in full operation during the exposition.
dining room is attractively fitted up in Flemish oak with dark

exhibit
this

red burlap wall and a

handsome mantel.

Instead of gas logs,

a luminous electric radiator has been installed in the fireplace.
In the ceiling of the dining

made of

room a comprehensive showing is
"Gem" in various

the incandescent units, including the

and the new tantalum lamps, all equipped with various
forms of holophane reflectors.
The main part of the exhibit is illuminated by G. E. enclosed
arc lamps fitted with concentric diff users. Edison incandescent
lamps arc used throughout for lighting the exposition buildings,
and the company exhibits this type of lamp as well as some of
interesting information as to
its other standard lamps with
sizes

the annual production.

As

indicative of certain uses of the electric

business phonograph with
well

as

a

wax shaving

talking phonograph,

Tile talking

phonograph

is

all

motor an Edison

device

operated by

is

exhibited as

small

motors.

used to explain the operation of the
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phonograph and various devices in the exhibit. An
house pump is shown in operation, and an
electric renovator in the form of a carpet sweeper forms an

plete

unusually interesting application of the electric motor.

are obtained on a scale plotted at the center of the dial, giving

other

electrically driven

The

General

about the exposition
electric

Company will also furnish for use
grounds more than a score of powerful
and in the exhibit made by the Navy

Electric

searchlights,

Bureau of Equipment is to be found a small Curtis steam
Here also
turbine of the type and size used on board ship.
is

exhibited the

new

electric fire

room timing

device.

Motor-Driven Rock Crushers.
notable example of economy of both material and labor, in
dismantling stone and brick buildings was afforded by the work
of tearing down the old Cook County Court House, in Chicago.

A

McMahon &

a temporary
rock-crushing plant and were able to sell the crushed rock right
in the center of Chicago in fact, towards the close of the work

The

contractors,

J.

A.

it

the product, or

power consumption,

The

horsepower.

intersection of the
in

latter

two

in watts

or kilowatts and

readings are taken at the points of

indicators.

The power

scale

is

calibrated

"watts" or "kilowatts" on one side and "horsepower" on the

other. The convenience of having in one instrument a portable
meter reading in volts, amperes, watts and horsepower is readily
appreciated at a glance, as this meter is adapted for rapid testing in the laboratory or for field work.
It has been found
especially suitable for taking readings on electric cars, electric

elevators, etc.

Portable Air Compressors.

Co., erected

;

thev did not find

over one year ago. The meter consists of two separate and cominstruments in a single case, the one indicating in volts
and the other in amperes. The third and fourth indications

necessary to remove any of the material

One of the most noteworthy developments in the history of
mechanical progress, during the past few years, has been the
constantly increasing use of compressed air for a great variety
of industrial purposes.
Pneumatic tools and other appliances
for the

of this product have been gradually intro-

utilization

duced into one

field after

another, with such satisfactory results

that the benefits to be derived

from the use of compressed

lor operations covering a wide range of service, are

now

air.

fully

recognized. In many cases it is also found advantageous to us;
an air-compressor which, with its various accessories, can be
lirought directly to the work, instead of having its product
transmitted from a distance.
A well known and serviceable machine of this type is the
Christensen portable air compressor, now manufactured solely
by the Allis-Chalmers Company.
Many thousands of these
compressors are in service throughout the United States, as well
as abroad.
The equipment furnished consists of the following
parts
Motor-driven compressor, automatic governor, switch
and fuse, reservoir, air gauge, connection pipe, hose and fittings.
The entire apparatus is mounted on an ordinary four-wheel
platform truck. The compressor is designed in the most compact form possible. Its connecting rods are operated by a drop
forged steel crank shaft, set at such an angle as to give the
best balance to moving parts.
The crank shaft is extended at
one end to receive a double helical gear, which meshes with
the pinion of armature shaft directly above.
The gear is cut
with two keyways, which are placed at 90 degrees apart, so
that when the teeth of the gear arc worn on the sides, corresponding to the greatest pressure on the piston, the gear may
l)e shifted at a corresponding angle on its crank shaft to present
another set of teeth, thereby keeping the wear even. The motor
base forms a cover for the compressor, and a suitable casing is
|)rovided for the gear.
The compressor base is filled with oil
at the filling elbow provided for that purpose, and all of the
working parts operate in a bath of oil.
The motor for operating this compressor is of the scries type
(started and stopped without resistance of any kind) the coils
of which are form-wound and thoroughly insulated. It is very
carefully built, both mechanically and electrically, and so constructed that the armature and fields can be removed, if necessary, without disturbing any other parts of the machine.
The automatic governor is so designed as to start and stop
the motor compressor at inininiiun and maxinnun pressures respectively.
Ihe mechanism of this governor consists of an
ordinary pressure gauge which is actuated by the compressed air
When the maximum pressure is reached,
in the main reservoir.
a contact is formed by means of this mechani.sm in such a way
that the motor circuit is open, and upon lowering the pressure
to the minimiun point the circuit is closed, a magiiclic blow-out
roil being provided for oxtinnuishing the arc and preventing the
burning of the roiilacts. All of these parts are accessible for
inspection and repairs.
:

M.ITOR-UKlVliN

KOCK CRUSHER.

from the premises, but disposed of it directly to the firm
putting up the new structure. The crushing plant consisted of
two Gates breakers, a Gates revolving screen, each being driven
To the ready
by an Allis-Chalmers direct-current motor.
adaptability of the motors is to be attributed largely the success
of the cfjuipment.

Portable Coinhination Current, E.

M.

F.

and

Power Meter.
I

he

II.

W. Johns-Manville Company, Mew York,

to the trade a portable

I'LtRKK.N'T,

combination current,

K.

M.

I'.

AND TOWKR

c.

m.

f.,

is

offering

and power

.MKTIK

meter based on the principles employed in a similar instrument
for switchboard use which it placed on the market somewhat

riic
Ijiccc,

shell

reservoir

is

of seamless cold

drawn

steel

made

in

one

with the bottom pressed in and the end of the reservoir
beaded over to form a joint, which is afterwards made

April

27,

and

solid
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tight by brazing

and

These reservoirs are

tinning.

tested at 300 lbs. hydraulic pressure.

These compressors are furnished for capacities of 11, 16. 20
and 50 cubic ft. of free air per minute. Each is constructed
throughout with sufficient strength to withstand a working
pressure of 100 lbs. per sq. in. The motors are designed for all
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of insulators. Skilled labor is again required in the drying and
glazing process and during the burning in the kilns.
Although the glazing itself does not add materially to the

an insulator, yet it is important for the
smooth surface exposed to the weather so
or hold moisture or dirt. One of the most

dielectric qualities of

insulator to have a
as not to collect

important features in the production of high-tension insulators
is the tests to which they are subjected to insure a proper factor

standard voltages, as required.

Variable-Speed Motor Controllers.
The Cutler-Hammer Manufacturing Company, Milwaukee.
Wis.,

is

for use

placing upon the market a complete line of controllers
with variable-speed motors.
These controllers have

been designed to meet the conditions in printing press and machine tool work where a speed range of 4 to l is obtained by
varying the field strength. Each controller is provided with an
auxiliary breaking device equipped with a powerful magnetic
blowout.
In opening the circuit by moving the lever to the
"off" position the break does not occur on the contacts, but on
the auxiliary device located just below the contact segments,
thereby preventing arcing on the contacts.
The contact segments themselves are of hard-drawn copper and are separately
FIG.

renewable.

The

I.

— INSULATOR. 5OOO VOLTS.

J.— INSUL.\T0R,

FIG.

(X),000 VOLTS.

equipped with a cast-iron cover which comof the apparatus except the handle of the
operating lever. The lever itself is formed with a projecting
arm carrying the contact shoe for the field speed points. This

of safety by ascertaining

construction contributes to the compact arrangement of the con-

constructed by the Ohio Brass Company, Mansfield, Ohio. It
will be observed that while a 5000-volt insulator is made in one
The
piece, a 60,000-volt insulator is built up of four pieces.

controller

pletely encloses

is

all

assigned to

it

its

ability to

without breaking

withstand the voltage

down or

arcing over under

various climatic conditions.

The accompanying

show porcelain

illustrations

insulators

several parts are held together by the best quality of Portland
cement, which is frequently applied before the insulator is

shipped from the factory.

Exhibits at Iowa Electrical Convention.
Excellent opportunity was afforded for making exhibits at the
Iowa convention, as space was set aside in the basement of the
Lafayette Inn, the hotel in which the convention was held.
The Benjamin Electric Manufacturing Company exhibited its
wireless clusters and twin sockets. The latter are being made
connected in series so that two tantulum lamps can be run in
series on a 220-volt circuit.
FIG.

I.

— NON-REVERSIBLE CO-M-

POUND CONTROLLER WITH
UNDERLO.^D RELE.XSE.

FIG. 2.

—REVERSIBLE CO.MPOUNP

CONTROLLER WITH OVERLOAD .^ND PUSH BUTTON
RELE..\SE

AND DY-

NAMIC BRAKE.
All contact parts are removable from the slate front
without disturbing the interior connection, and all terminals are
labelled with brass tags, thereby insuring proper wiring.

troller.

The speed

regulation

is

effected by varying both the

armature

and the field circuit resistances. Six distinct pieces of apparatus
are comprised in this line of printing press and machine tool
In each
controllers three non-reversible and three reversible.

—

may be provided with underload release
only; with underload and overload release, or with underload,
overload and push-button release and dynamic brake.
class

the controller

The Electric Appliance Company
board of Sangamo wattmeters.

of

Chicago exhibited

a

The Electric Service Supplies Company made an exhibit of
railway line material and arc headlights.
The W. R. Carton Company. Chicago, had a demonstration
of fireproof magnet wire operating a coil continuously at a temperature which would burn the insulation off of any ordinary
wire.

The H. W. Johns-Manville Company had

a line of enclosed

combination ammeter, voltmeter, wattmeter for
direct current, the wattmeter reading being obtained by noting
tlie point of intersection of the voltmeter and ammeter needles.
The General Electric Company exhibited its heating and
fuses

and

its

Gem and tungsten lamp.
& Wire Company made an

cooking utensils and the

The American

Steel

exhibit of rail

bonds for the benefit of the railway men.

High-Tension Porcelain
In

the

Insulators.

manufacture of high-grade porcelain for insulators

required as many
One
secured from various parts of this country and Europe.
of the secrets of success in manufacturing porcelain for elecas eight

there are

trical

purposes resides

in the

different

kinds of clay

mixing of the clay; a mixture that

is good for one type of insulator is not correct for another,
and experience alone dictates the character of the mixture
required.
After the proper mixture has been obtained and
worked through to the point of manufacture, then skilled labor
is necessary for the purpose of making up the different types

The Fort
meters and
The
showed

Wayne

Wood

Electric

Westinghouse
its

Works

exhibited

its

recording watt-

arc lamps.
Electric

&

Manufacturing

Company

small type circuit breaker and portable indicating

wattmeter.

The Western Electric Company made a special display of
Western Electric arc lamps and D. and W. fuses.
The Central Electric Company showed the Columbia tantalum
lamp, for which

it

is

agent.

The Fox-Callahan Company.
showed a very neat form of

185

Second

Milwaukee,
hood for leading

street,

pipe or terminal

wires out of the upper end of exposed iron pipe conduit.
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IN TRADE.—The

unseasonable weather

re-

tards the development of Spring trade. Cold weather has prevailed over an unusually large area, retarding agricultural
progress as well as trade in light-weight wearing apparel and
other Spring goods. The only actual damage of any account is
reported in some Winter wheat fields of the Southwest, where
insects and drought combined to injure grain, and on most of
Wholesale busithis area some other crop has been planted.
ness for later seasons is on a liberal scale building operation:Few
are active, and leading manufacturing plants are busy.
labor struggles retard work in the industries. Little complaint
is heard regarding freight blockades, and with the resumption
of lake navigation on the Northern border traffic conditions
will soon be entirely satisfactory.
Railway earnings for two
weeks of April were 13.6 per cent larger than in the same
Pig iron markets showed a firmer underperiod last year.
tone, following the heavy purchases of steel-making irons the
week previous. Demand and specifications for most finished
The leading interest has opened
lines are remarkably active.
its books for steel rails for 1908 delivery, the quotation of $28
being maintained, and it is said that inquiries already aggregate
Orders for structural steel are fair, and heavy
250,000 tons.
contracts are pending. The copper market displays a number
of cross currents, with some quotations showing an easier situation, but the larger domestic interests still hold prices firm.
Business in the higher grades, lake and electrolytic, is lighter,
as buyers and sellers take diametrically opposite views of the
price situation.
It is probable, however, that quotations on
casting grades and remanufactured copper are shaded.
Smelters are busy, shipments are heavy, and it is said that some
manufacturers of copper wire are requesting that deliveries of
Sales throughout the week were at 26
ingots be deferred.
cents for Lake, best brands 25 at 25% cents for electrolytic,
all for June and July delivery, and 245^ at 25 cents for prime
casting stock, 60 days.
Bradstreet's reports 167 business failures during the week ending April 18, against 194 in the previous week and 167 in the corresponding week last year.
;

;

THE WESTINGHOUSE MACHINE COMPANY

com-

pleted its third fiscal year on March 31 last as a regular business organization marketing and selling its own product. Until
1904, the Westinghouse machine Company was a manufacturing

concern, pure and simple,
company, which sold it.

its

product being made for another
interesting to note that during

It is

the last three years (he business of the Machine Company has
been trebled in orders and output.
Many additions to the
plant have been made and the manufacturing facilities have
betn repeatedly increased to meet the growing demands for its
product.
The greatest impetus to the company's business was

given when the Westinghouse- Parsons steam turb4ne was
placed upon the market, and when the company entered upon
the manufacture of gas engines in large units.
The orders
secured during the first three months of the present year exceeded by far the aggregate of the business for the same
period of last year and there is every indication that the
Westinghouse Machine Company's business during 1907 will

show

a healthy increase.

STEEL CARS TOR BROOKLYN.— Forty all-steel cars are
being contracted for by Mr. Theodore P. Shouts, the President
of the Interb'irough Company, for use on the lines of the New
York & Queens County Railway, one of the Belmont properties.

The

cars are all to be supplied with airbr.ikcs. It is the present
expectation of the New York and Queens County officials, that
the Sfcinway. or Belmont, tininrl, from the foot of East 42d
Street to Long Island City, will be opened for operation about
November l. It is annoimced that the delivery of all forty of
the cars will be required by December i, and it is expected that
»omc of them will be in operation by November I.
The cars
arc to be thirty-eight feet long, and will be provided with all
recent improvements. They will have cross scats and seating
accotiHiUMlations

for

44

iiaHsriiycrs

XLIX, No.

17.

and Commercial News

Industrial
Commercial

Vol.

p.'trli.

The

apprMxini;itr<I

cost of each car is $8,000, a total expenditure of $320,000 for
rolling stock for the Belmont lines in Queens County.
The
cars are to be so constructed that they may be operated in the
tunnel, which

is really the primary reason for adding to the
present equipment of the Queens County lines.

THE

VALVE COMPANY,

D. T. WILLIAMS
of Cincinhas purchased a large seven-story building, only recently
built, in order to increase its manufacturing facilities.
A large
brass foundry is provided for casting the company's line of
specialties, together with machine tools and appliances for finishing the products. The large machine tools will be driven by
means of Allis-Chalmers induction motors, direct connected,
and the smaller machines will be driven in groups by motors of
the same type.
These motors will range from 5 to 50 horse
power. The group-driven machines will use cone pulleys and
speed boxes in order to obtain variable speed on a number of
the tools which could not be obtained with direct-connected
induction motors. One motor of 50 hp. operating at a speed of
900 r. p. m., will be used to drive an air compressor.
nati,

WESTERN ELECTRIC BUSINESS—A
from Chicago of April

22, says

dispatch

special

The Western Electric Company
of 25,000 men from its pay rolls.
:

recently has dropped 5000 out
Not hard times, nor the expected approach of hard times, but
"too much prosperity," was assigned by President E. M. Bar-

ton to-day as the cause of the company's action.
"The high
for copper, steel, and lead metals, which we use very
largely, make construction of plants in which our apparatus
is used very much more expensive that at any time for twentyfive years," he said.
"Our customers, then, have to face th^
probability that the plant put in at the present rate of cost
could be duplicated within a few years at greatly reduced outlay.
The fundamental difficulty, therefore, is too much pros-

prices

perity."

DIXON

CRUCIBLE.— .'N.t the annual meeting of the stockholders of the Joseph Dixon Crucible Company the old board,
consisting of Edward F. C. Young, John A. Walker, Edward
L. Young, William Murray, George T. Smith, Joseph D. Bedle
and George E. Long, was unanimously re-elected. The Board
of Directors re-elected the former officers, namely. E. F. C.
Young, president; John A. Walker, vice-president and treasurer
George E. Long, secretary. Judge Joseph D. Bedle was
;

The stockliolders present expressed
themselves as thoroughly satisfied with the management of the
Of the total number, 7345 shares,
company by its officers.
there were represented 6460 shares.
also re-elected as counsel.

THE MALLORY LINE WITH WIRELESS— The
Steamship Company
steamship

line

to

(Morse Lines)

was

adopt wireless telegraph.

the

first

Mallory

American

After giving the

thorough test on its steamships "San Jacinto,"
"Denver" and "Concho," have arranged to equip the remainder
i'lie steamships "Lampa.^as," "Sabina" and "Rio
of the fleet,
Grande," of the Mobile fleet will be installed first. The steamships "Nueces," "Alamo," "San Marcos," "Comal" and "Colorado" to follow. The DeForest system will be used.
invention

a

FOR DRIVING LAUNDRY MACHINERY.— The
Laundry .Machinery Company,

Troy

of Chicago, has recently
Iilaccd an order for Allis-Chalmers electric generators and
motors to be used for operating the laundry establishments of
the Morgan Steam Laundry of New York City, witli branches
The equipment
in New York, Boston, St. Louis and Chicago.
included in the contract comprises two engine type directLtd.,

current generators, 75 and 125 kw. respectively, and 13 directcurrent motors ranging from 5 to 30 hp,

THE OHIO VALLEY FINANCE COMPANY,

which

is

building an electric railway from h-ast Liverpool to Stiibenvillc,
Ohio, has concluded a contract with the Westinghouse Companies for the power house equipment that will operate the
This will include three 1000 hp Westinghoiise-Parsons
road.
steam turbines, three electric turbo-generators of a corresponding capacity, as well as rotary converters and requisite switch-

board apparatus.

:

April
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ELECTRIC CRANES IX SOUTH AFRICA.— Referring

to

and Trade Reports on
January 31, Consul W. Stanley Hollis now writes from Louren?o Marquez: Relating to the crane equipment on Gorjao
wharf, the LourenQO Marquez Port and Railway Commission
has decided to install an additional number of 3 and 5 ton
electric cranes on the wharf and either a stationary or a floating
crane or derrick, with a lifting capacity of from 50 to 60 tons.
his report published in Daily Consular

They
present cranes in use are of German manufacture.
are revolving cranes, supported upon strong elevated frames,
running with their own power up and down the water front of
the wharf.
Under each crane and between the side frames is
a clear space, through which a train of narrow 3-feet 6-inch
gauge freight cars may run. The power for running these

The

It is
is supplied by the local street railway company.
suggested that American manufacturers who can supply cranes
likely to be acceptable to the port and railway commission
should write to its official engineering head. His Excellency
Major Costa Serrao. Inspector das Obras Publicas da Provincia,
Lourencjo Marquez, Portuguese South Africa.

trains

GENERAL ELECTRIC BUSINESS.—The
Company has

received an order from the

engines which will be the largest turbine plant in Me.xico. In
one week recently 9,500.000 pounds of electrical machinery and
supplies were shipped from the Schenectady plant of the Gen-

Company.

NEW YORK

LIGHTING BILLS— Chief

Engineer

La-

combe of the Department of Water Supply, Gas, and Electricity has recommended that the city make a settlement with
the Consolidated Gas Company and the subsidiary concerns
bills, the arrears of which are now
6 per cent.
The basis of settlement to
be proposed will probably be the payment of all electric-lighting
bills at the present legislative rate, the payment in full of all
arrears prior to Feb. 6, 1906. and the payment for gas furnished
since then at the rate of 75 cents a thousand.

of

the

old

drawing

city

interest

Discussion continues to be heard about the coming dividend on
United States Steel, common, although the weight of opinion
in that respect is that no increase may be anticipated.
Electric
stocks were quiet, in sympathy with the rest of the market, and
the tendency of prices was downward. There were no marked
changes, however, one way or the other, the market being
simply dull.
The only feature of interest in the curb market
was the decline of about 30 points in Standard Oil due to 1
Western court decision adverse to the company. The rest of
Following are the closing quotathe market was featureless.
tions of April 23

NEW

lighting
at

LARGE CAR ORDER.— The

Interborough-Metropolitan
Fifty of
has placed orders for a total of 250 cars.
the cars will be of all steel construction and will be used in the
subway. The remaining two hundred cars will be used on the
elevated.
The contracts call for delivery as soon as possible.
The fifty subway cars are to be built by the American Car
and Foundry Company.
The contract for the two hundred
elevated cars has been divided among the St. Louis Car Company, the J. G. Brill Company and the Wason Company.

Company

TELEPHONE IMPROVEMENTS.— The Cincinnati & Suburban Bell Telephone Company has let contracts for improvements involving an expenditure of some $117,000.

Allis-Chalmers

iiH

Co

.\llis-Chalmers Co. ptU.

32

market was

very inactive.
Easy money failed to have any effect, and the
uncertainty about the position of railway and other properties
as a consequence of pending legislation, tended to conservatism
on all sides. There was better crop news, the advices from the
West tending to minimize previous reports of severe and extensive damage to the grain crops.
Money continues very easy
and the banks gained a further considerable amount from the
Treasury as a result of the policy in regard to government deposits and bond redemption.
Toward the end of the week the
market became narrower and its fluctuations were of a very
limited character.
The continued talk about present and prospective drops in copper prices had an unsettling effect on
Amalgamated, although the street was not particularly disappointed by the news that no change was made in the quarterly
dividend of that stock. There was a dearth of other incidents
bearing on the railroad situation, and the complications which
have arisen in regard to the Chicago Terminal Traction organi
zation were not of a kind to have anv effect on the market.

i^M General Electric
Hudson River Te!

Apr. 16 Apr. 23
H^J^ I48J4
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7
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8H

Rapid Trans....

1754

19

Traction

94H

94

CHICAGO.
Apr. 16 Apr. 23
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Chicago City Ry
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24
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DIVIDENDS. The directors of the .\merican Light
Traction Company have declared the regular quarterly dividends of I'A per cent on the preferred stock, and iH per cent
on the common stock, payable May I. The Electric Securities
Corporation has declared a semi-annual dividend of 25^2 per
cent on the preferred. Directors of the American Graphophone Company have declared the regular quarterly dividend of
1
The direc34 per cent on the preferred stock, payable May 15.
tors of the Cleveland Electric Railway Company have declared a
quarterly dividend of three-fourths of one per cent on its
stock, payable April 15.
The company paid dividends at the
rate of I'i per cent quarterly last year.
From 1901 to 1905,
inclusive, the rate was 4 per cent per annum.
The present reduction is due to the falling oft in earnings on account of the
ordinance enforcing sale of seven tickets for 25 cents. Directors of the East St. Louis & Suburban Railway Company have
declared a quarterly dividend of i'4 per cent on the preferred
stock, payable May I.
Directors of the Chicago Edison Company have declared the regular quarterly dividend of 2 per
Directors of the Montreal Light, Heat
cent, payable May i.
& Power Company have declared the regular quarterly dividend of i!4 pc cent, payable May 15.

BOSTON EDISON GROWTH.—Advices

&

from

Boston

March

the business of the Edison Company increased 14 per cent over the corresponding month a year age,
while the amount of strictly new business secured was double
that of a year ago.
So far this month the percentage of increase i.= even larger than last month, due to the abnormally
state that for

Financial Intelligence.
THE WEEK IN WALL STREET.—The stock

YORK.

Apr. 16 Apr. 23

General Electric

Mexico Tramways

Company, of Mexico City, for 15 4-motor equipments with
The operating trains will consist of two
automatic control.
motor cars with one trail car placed between them. The railway company has also purchased ten motor equipments with
special auxiliary contractor control.
The company has also
received an order from the Mexican Sugar Refining Company
for two generators to furnish power for the sugar centrifugals.
The Queens Consolidated Copper Company will install at Nacozari. Sonora and Mexico City three large steam turbine

eral Electric

849

large number of dark days.
The management has anticipated
the present growth and ordered two additional turbines, one of
which will bo installed this fall, with a capacity of 5000 kw.

With

these in place the company will have in operation four
turbines of 5000 kw capacity and one of 8ooo-kw capacity.
The 5000-kw turbines cost about $125,000 each, exclusive of
cost of setting up. while the 8ooo-kw turbine costs about $200,000.
The company has a floating debt of rising $1,500,000,
which will be carried along for some time, owing to the failure
of stockholders to subscribe to the new stock recently offered
at $215 a share as ordered by the lighting commission.
The
failure of the stockholders to take this new stock is believed
by the officials to be in part responsible for the recent decline
in the stock to around $200 a share.
It is contended that had
the commission fixed the subscription price at $200 a share, all
the new stock would have been taken by the stockholders instead of only 5 per cent.

:

:
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NEW ORLEANS ANNUAL REPORT.— The

XLIX, No.

Vol.

17.

annual report

THE SPOKANE AND INLAND EMPIRE RAILWAY,

of the New Orleans Railway & Light Company, for the year
ended December 31, 1906, is the first report for a full year's
operation issued by the company, as a reorganization of the New
Orleans Railway Company. Total gross earnings during 1906
increased 13.34 per cent, as compared with an increase of 8.97

of the state of Washington, has concluded negotiations with
the Westinghouse Electric & Mfg. Company, for furnishing
eight 72-ton single-phase electric locomotives.
This is an

per cent during 1905, while net earnings during 1906 increased
11.43 per cent, as compared with an increase of 11.33 PC cent
for igo6. The operating ratio for 1906 was 53.25 per cent and
that for 1905 was 52.45 per cent.
During 1906 the company
earned its full preferred dividends of 5 per cent on the $10,000,000 preferred stock and a balance equal to 1.49 per cent on the
$20,000,000 common stock.
These earnings on the stock for
1906, according to the president's report, were after allowing
for expenditures believed to have been ample to maintain the
property in serviceable condition.
The subjoined table show:
the actual and percentage increases in the items of the income
accounts for both 1906 and 1905 compared with those of the
preceding
,
'^
° year in each instance
''

Increases.

1906.

Amount.
Railway

gross
Electric and gas gross
Miscellaneous gross
Total gross earnings

Railway expenses
Electric and gas expenses
Total expenses
Net earnings

As

$432,311
169,593
77,577
679.481
324,496
78,059
402,555
276,926

1905.

Per

ct.

Amount.

Per

ct.

13.13
9-94

$220,032
164,232

7.15
10.65

80.86

35.101
419.365
147,364
-5,574
172.938
246,427

57.69
8.97

i3-34
17.07
10.14
15.07
11.43

will be seen, the lighting business

though smaller

8.41
3-43
6.92
11.33
is

more

profitable than the transportation.

ST. LAWREXCE POWER.— A company of financiers with
George C. Foster, a Canadian capitalist, as chief promoter, has
obtained control of the water rights in the Cornwall Canal,
including the power house at Mille Roches, opposite Massena.
In connection with this deal it is announced that the Pittsburg
Reduction Company, which enjoys a practical monopoly of the
manufacture of aluminum on this continent, will further extend
its works in Canada.
The company has a mammoth power
plant at Massena, another at Niagara Falls and large works
at Shawinigan Falls.
The company, it is understood, has purchased Bernhard Island, near Mille Roches, on the St. Lawrence a short distance from Massena. It is said to be the intention of the promoters to develop the power in the canal by
deepening Hoop Pole Creek, by which they will be enabled to
divert a large quantity of water into the canal, thus making it
available for power purposes. It is suppcsed that the Pittsburg
company will establish a huge plant at or near Mille Roches,
which can be run under the same management as controls the
plant at Massena.
The Soulanges Canal power is also to be
developed by a Canadian company whose first mortgage bonds
arc guaranteed by the Montreal Power Company.
A group
of Ogdensburg capitalists is interested to a large extent in
several of the large and important electric power deals which
have been put through recently on both sides of the St. Lawrence. The dealings in connection with the contemplated power
improvements and developments will mean an expenditure of at
least $10,000,000.

TROLLEY MERGER IN INDIANA.— The

Terre

Haute,

Indianapolis & Eastern Traction Company, with an authorized
issue of $25,000,000 worth of stock and $10,000,000 worth of
bonds, has filed articles of incorporation. This is the holding
company toward which the plans of the Philadelphia syndicate,
represented in Indianapolis by Hugh J. McGowan, have been
shaping for nearly two years. It will acquire by purchase or
lease all the Indiana syndicate lines, including the liidi^in-ipolis
& Northwestern, the Indianajwlis & Western, the Indianapolis
Coal Traction Company ( Plainfield Line), the Indianapolis &
Martinsville, the Indianapolis & Eastern, and the Richmond
Street and Intcrnrban companies.
It will not acquire the lines
of the Indianar^ilis Union Traction Company, the Fort Wayne
81 Wabash Valley Traction Company, nor the Evansville &
South Bend properties. Il is practically assured that ihf new
company will acquire the lines owned by the Terre Haute
Traction & Light Cfjmpany, inrluding the city lines in Terre
Haute, and the inlcrurb.ms to Clinton, Brazil and Sullivan. It
is understood that a proposition will br made by the new company to the Stone and Webster syndicate for the lease for a
period of 99 years of the Terre Ilaulc properties.
The new
company will control .363 miles of traction line in opcr.iLion.
The new company will have ilosc relations with the large holding company, the Indiana, Columbus & Eastern Railway Com
pany.

important contract for the reason that the company was one
of the first railroads in this country to adopt the alternating
current single-phase system; in fact, so thoroughly convinced

were the directors of the company that this would be the best
for their purpose that the road was built to be equipped with
that system. The Spokane & Inland runs from Spokane, Wash.,
to Lockport, Idaho, a distance of 130 miles.
It began operations
over a year ago with seven single-phase electric locomotives,
operating express, local and freight trains and from the day the
first wheel turned the road has been a success.
The fact that
the growth of business on the road has been phenomenal is
shown by the order for this additional equipment of eight more
locomotives.

ATLANTA CAPITALIZATION.—The

Georgia Railway

&

Company has filed with
amendment to its charter,

the Secretary of State a petition
for
authorizing an increase in the
capital stock by $2,004,800, instead of $2,500,000, as has been
stated.
President Arkright states, however, that another petition asking the additional increase to make up that amount
will be filed soon.
One-fifth of the total increase will be used
to improve the property and the balance will be distributed
among stockholders.
The petition sets forth that the stockholders voted to increase the capital stock from $8,414,600 to
The
$10,419,400; $2,400,000 preferred, and $8,001,940 common.
company has ordered fifty new cars from Cincinnati, chiefly
motor cars and suitable for interurban business.
Electric

MONTGOMERY.

EARNINGS.— The

ALA.,

Montgomery

Light and Power Company, of Alabama, reports for the year
ended February 28, 1907, as follows
Gross
Expenses

$282,688
123,714

Net

$1 58,974

100,801

Interest

Surplus

$58,173

The first consolidated bonds authorized amount to $3,000,000.
Total bonds outstanding, including underlyin,e bonds, are $2,085,000.

PHILADELPHIA
delphia Electric

ANNUAL.— The

ELECTRIC

Company

has issued

year ended December 31, 1906.

It

its

compares as follows:

Surplus
Prcv.

sur

Surplus

I903-

$4,164,113
3.353.097

1904$3,873,911
3.167.128

$3,669,044
3.057,442

$820,717
499.93j

$811,016
499.935

$706,783
406.261

$611,602
375.035

$320,782
1,411,737

$311,081
1,100,656

$300,522
800,134

$236,567
563,567

$1,732,519

$1,411,737

$1,100,656

$800,134

1905.

1906.

Gross
$4,503,878
Operating cxp., Ux. and chgs.. 3,683,161
Surplus
Dividends

Phila-

annual report for the

UNITED RAILWAYS & ELECTRIC— The

annual report
of the United Railways & Electric Comp,Tny states concerning
the financial plan adopted by that company last summer tliat
$13,584,000 out of a total of $i,!,040,ooo of income bonds outstanding have accepted it. The report also states that the MarjI,ind Electric Railway Company has available at this date $1,-

031,667 on deposit for improvements for the United Company,
which spent for construction $80,437 during the year. Since the
fire in 1904 the company has spent for betterments and improve-

ments $6,891,734.31.

MANILA EARNINGS.— The

Manila Electric R. R. & LightMarch and three months

ing Corporation reports earnings for

ended March 31 compared as

follow.?:
1907.

M.irch groas
Expense.*

March net
Thrcr months grou
Expcnaca

Three months net

LARCilC

1906.

Changes.

$78,000
37.750

$72,500 Inc.
38,048 Dec,

$5,500

40,250
$229,000
113.750

$33,851 Inc.
$220,880 Inc.
D'C,
• 14.339

$6,398
$8,120
589

$115,250

$106,541 Inc.

$8,709

TELEPHONE LOAN— A

898

mortgaRe to secure the
$25,000,000 bond issue of the Aincric.ni Union Tclephnne Company, which controls most of the independent lines in Pennsylvania and adjacent stales, was filed in the Dauphin County
Court, Harri.sburg, Pa., on April 20. The mortgage was given
to the Fidelity Title and Trust Company of I'ill^lnirK, trustee
for the issue.

April

27,
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GENERAL NEWS
Construction NeWs.
LESLIE, ARK. —J. W.
electric light

and

\'augin

ice plant for the

LEMOORE. CAL. — The

is

planning the construction

towns of Marshall and

of

an

Leslie.

Lemoore Ice & Power Company has

BELLEVILLE, ILL.-The
applied

the City Trustees for a franchise to construct and operate an elecand steam power plant in this city for a term of 50 years.

to
tric

—

LOS GATOS, CAL. The Los Gatos Ice & Power Company and the
Los Gatos Gas Company have been consolidated under the name of the
Los Gatos Ice. Gas & Electric Company. The directors of the new
company are George W. Hume, J. D. Farwell and J. Deming. The
capital stock is $200,000.

The new company

is

\'IEXXA, GA.— J. A. Walden. city clerk, writes that the citizens on
April 8 voted to issue $10,000 in bonds for constructing an electric light
plant.
No engineer has been selected as yet.

planning to enlarge the

plant.

phone Company permission
business section of the

Board of Supervisors has awarded a contract
Suburban Electric Light Company for lighting the county road
at $5 per lamp per month.
PALO ALTO. CAL.— The Pacific Telephone & Telegraph Company is
planning extensive improvements to its service in this city, which will
involve sn expenditure of about $65,000.

SAX FRAXCISCO, CAL.—The
Street has raised
street

a fund to

install

Merchants'

Association

of

Fillmore

a lighting system to illuminate the

permanently from McAllister to Sacramento. The system will be
by the Butte Engineering & Electric Company and will cost

installed
$10,000.

SAN FRAXCISCO, CAL.— Chief

Hewitt, of the Department of Elecwith the Board of Supervisers an estimate that he would
require $129,450 for maintenance and repairs during the next fiscal year.
Mr. Hewitt also asks for $200,000 for an office building and necessary
machinery, $275,000 for the rehabilitation of the cit>''s underground system, and $50,000 for rehabilitation of the overhead system.
tricity,

has

is
said that the Carthage Electric Light &
supply electric power for operating the new interurban electric railway which will be built from Carthage to Fort Madi-

Power Company

be received at the Bureau of
Supplies and Accounts, X'avy Department, Washington, D. C, April 30,
tb furnish at the Navy Yard, Mare Island, Cal., supplies as follows:
Electric conductor, steel, copper pipe, etc.
Applications for proposals
and blanks will be furnished upon application to the office of the navy
yard, San Francisco, or at the bureau.
E. B. Rogers, paymaster-general,
U. S. N.
will

SONORA, CAL. — The.

Bourbon Mining Company is contemplating the
a small electric power plant to furnish electricity for
lighting and operating its mines. A telephone line will also be installed
to connect with Columbia.
installation

of

HARTFORD, COXX.—The

Waterbury & Milldale Tramway Company
authorized to construct and operate a trolley line in the tojcns of
Waterbury, Wolcott, Cheshire and Southington. It has a capital stock of
$300,000, and the incorporators are Waterbury and Southington capitalists.
is

The Windsor Locks & Western

Street Railway Company has also been
incorporated to construct an electric line from Windsor Locks to East
Granby. The company has a capital stock of $100,000.

MIDDLETOWN, CONN.— The
awarded the contract
to C. W. Murdock.

Consolidated

for the construction of its

Three generators

of

Railway Company

power house

has

in this city

capacity will be in-

1,000-kw

stalled.

TORRINGTOX, COXX.—The Torrington Electric Light
contemplating increasing the capacity of its plant and will
generators. The system will be changed to 60 cycles, which
new wiring throughout the borough.

—

CHICAGO, ILL. The capital stock of the Allen
has been increased from $20,000 to $50,000.
CHICAGO, ILL. — We
transformer sub-station.

C—

D.
Bids will be received at the Bureau of Supand Accounts, Navy Department, Washington, D. C, until May 7,
to furnish at the navy yards, etc., Portsmouth. N. H.; Boston. Mass.;
New York, N. Y.; Washington, D. C Norfolk, \'a. Pcnsacola, Fla., and
New Orleans, La., a quantity of machine tools, etc., as follows:
Schedule 674— Portable hoisting engine. Schedule 677— Hydraulic accumuplies

;

hydraulic riveter, hydraulic flanging machine, water tube boiler, etc
Also until May 14 to furnish at the navy yards, etc., Portsmouth. X. H.;
Boston, Mass.; New York, N. Y.; League Island. Pa.; Washington,
D. C, and Norfolk, Va.7 a quantity of naval supplies as follows: Schedule
679— Sheet copper, etc. Schedule 680— Electric cable, etc. Schedule 683—
Circuit breakers, etc.
Applications for proposals should designate the
schedules desired by number. E. B. Rogers, paymaster-general, U. S. N.
lator,

TAMPA, FLA. —The Tampa

Light Company has secured a
P. D. Knight is vice-president.

Electric

franchise for an electric light plant.

Ellicott

Railway & Electric Company has subthe city for lighting the city.
The company
offers to take a five-year contract at the present rate of $68 per lamp per
year, a three-year contract at $75 per lamp or a contract for a year at
$80 per lamp

city

is

electrician.

be received until May i by the South
Park Commissioners for the following: Lead-covered insulated copper
cable for conduit system connecting parks and squares with the new
power station. Cottage Grove avenue, near Fifty-eighth Street; furnishing
and installing in said power station one vertical steam-engine-driven
35-kw exciter unit, together with accessories and appurtenances, and one
vertical single or double cylinder steam engine, with extended shaft,
extended sub-base and outboard bearing, together with all accessories and
appurtenances.

Shumway

E. G.

SHEFFIELD, ILL.— The

secretary.

is

Sheffield

Electric

Company

Light

has

se-

cured a franchise for an electric light plant.

URBANA, ILL.—The

Urbana

Electric Light,

has been granted a^ix-year extension of

ALEXANDRIA, IXD.—The
Power Company will be
Trust Company, on May

its

Heat

& Power Company

franchise by the City Council.

plant of the Alexandria Electric Light

sold at auction by the receiver, the

&

Anderson

18.

CAXXELTOX, IXD.— A movement
ville

& Boonville

Electric

is on foot to extend the EvansRailway from Boonville to Cannelton.

City Council has granted Charles R. Lane
Fort Wayne, a franchise for the construction and
operation of an electrix; light, heat and power plant.

DAXVILLE, IND.— The

and

associates,

of

EVANSVILLE, IND.—The City Council has passed an ordinance
requiring all the wire-using companies to place their wires underground.
At a conference between the managers and the city authorities September
I
was agreed upon as the date when the work shall be completed.
EVAXSVILLE. IXD.— The Evansville, Gas and Electric Light Company has purchased additional land adjoining its plant and while no
official announcement is made it is understood the plant will be enlarged and other extensive improvements made.
FRANKFORT, IND.—The Frankfort, Delphi & Northern Traction
Company has been granted a 35 years' franchise. W. H. Cohee, of this
city, and a number of Indianapolis men are back of the enterprise.
The right of way was secured some time ago and it is announced that
work will begin May i. The company has paid part of the contract price
on the Pyrmont mill property, on which it holds an option and which it
power.

utilize for

GREENFIELD, IND.— R.

S.

Ashe has secured the contract

for

re-

$27,500.

LAFAYETTE, IND.—The

Board of Trustees of the State Soldiers'
Haggard, chairman, is asking for bids for the following
equipment: Two 200-hp boilers, one 200-hp direct-connected engine, one
150-kw dynamo, one 3-ton capacity cold storage and ice plant, and
other electrical equipment.
LA PORTE, IXD.— The Goshen, South Bend & Chicago Railroad Company has purchased a site on the Little Kankakee River, ten miles cast of
this city, on which it will erect a large power house.
LEBANON, IND.— The Lebanon Electric Light Company is considering the expenditure of about $35,000 for improvements.

Home, W.

S.

City & Northern Indiana
stock from $220,000 to $687,500.
This is a preliminary step toward the merging with the Michigan City
Light & Power Company. The new company will make extensive improvements in the properties and proposes to furnish light, heat and

CITY, IND.— The Michigan

MICHIGAN

Gas Company has increased

power to the

Company has
capital

filed

stock.

its

capital

and surrounding communities.

city

IND.— The

RUSSELLVILLE,

.\UGUSTA, GA. — The Augusta

mitted a proposition to

B.

will

equipping the electric light plant for

sioners.

;

E.

CHICAGO. ILL.— Bids

will require

have been completed for the electric
and power plant to be installed at the Tenth Street water works
pumping station. Theodore A. Leisen is chief engineer water commis-

Company

informed that bids will be received until
apparatus in the Western Avenue

are

proposes to

WILMINGTON, DEL.— Plans

Electric

r^Iay 29 for the installation of electrical

Company is
install new

light

WASHIXGTON,

will

son, la.

filed

SAX FRAXCISCO. CAL.— Bids

city.

CARTHAGE, ILL.— It

OAKLAXD. CAL. —The

to the

City Council has granted the Bell Teleconstruct underground conduits in the

to

amended

Russellvillc

articles

Albert Lindley

is

of

Co-Operalivc

Telephone

incorporation, and increased

its

president.

of Sullivan.' and C. R. Mc
have purchased the plant of the Sullivan Heat, Light
Power Company and will expend about $10,000 in improvements.

SULLIVAN. IND.— Michael McMorrow.
Gaughey.
Si.

of Brazil,

CEDAR RAPinS,
Light

Company

is

I

A.— The Cedar Rapids & Iowa

in the

City Railway X
market for three 500-hp boilers and one 1500-kw
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engine and generator, two-phase. 60 cycles. An addition will be buiU to
the power house for the installation of this equipment.

—

DECORAH,

lA. The citizens of Decorah at a special election held
voted in favor of granting a franchise to the MinneapoKs,
Rochester & Dubuque Electric Railway, on condition that the road is
completed and in operation in two years.
recently

DES MOIXES, lA.—The

managers

are contemplating the installation of a

Iowa

the

of

new

State

Fair Grounds

electric lighting plant in the

ROCK VALLEY,
&

citizens

have voted

to give the

an electric railway in this town.

PONTIAC, MICH. — The
on which

a site

SIOUX CITY, lA.— Extensive

improvements are contemplated by the
managers of the State Live Stock Fair Association, among which is an
electric lighting plant to be installed by L. L. Kellogg, F. L. Eaton and
F. L. Wirick.

WATERLOO, lA.—The Waterloo, Cedar Falls & Northern Railroad
Company has ordered two storage batteries of the Gould Storage Battery
Company at a cost of $30,000. The company is also contemplating enlargpower house.

its

HOLTON, KAX.— Work
light

on the construction of the Holton electric
and water works system has commenced, under the superthe W. K. Palmer Company, of Kansas City, Mo.

plant

vision of

SHAWNEE, KAN.—Benjamin

Earnshaw, of
Kansas City & Olathe electric line two acres
a site for its power plant and car shops.

BOWLING GREEN, KY.— Plans

this place, has given the
of land near

Shawnee

for

Harry Burgess, Corps Engrs., U. S. A., of Louisville, by the
Hydro- Electric Company, of Bowling Green, which will
build a $60,000 power plant at Glenmore on Green River, adjoining lock
No. 5. The plant will furnish electricity for the city of Bowling Green,
These plans will be forwarded at once to the War De12 miles a-way.
partment at Washington, D. C. \\'ork will begin on the construction of
the plant as soon as the plans are approved by the Secretary of War.
River

TRENTON, KY.—The
15.

about

$3,000.

NEW

Trenton lighting plant was destroyed by fire on
plant was installed about four months ago at a cost of

The

April

IBERIA, LA.— Work

New

railway between

electric

will

soon commence on the interurban
and Algiers, to be built by the

Bayou Tcche Railway & Light Company.
charge of H. R. Fine.
is
its

The work

in this city will_

be

understood that -the Calais Electric Railway
road to Woodland and Robbinston the coming

summer.

LEWISTON, ME.— The Lewiston, Watcrville & Augusta Railway Company has awarded the contract for the construction of the line to connect Lewiston with Augusta and Watcrville, providing for the building
of about 50 miles of road, to Gore Brothers, of Boston, Mass. The contract

price

is

about

11,250

horse-power has been

in-

capacity o( the boiler house is being Increased by the installation of a
6so-hp boiler. A contract has been awarded for a new turbogenerator set
of the same capacity of the unit just placed in operation, and also a contract for six more 65o-hp boilers. This equipment will increase the maxi-

mum capacity of the plant to more than 40,000 horse-power.
BROOKLINE, MASS.— A committee of five has been

appointed by

the Brookline Board of Selectmen to consider the advisability of establishing a municipal lighting plant in ihc town.

BEDFORD. MASS.— A

Anthony's Church on

its

power house is to be erected by St.
property on Acushnct Avenue, from which elec-

be supplied to Inrnpn and heaters in the church,
other buildings connected with the property.
will

NORTH nORO, MASS.— At

SPIUNOKIELD. MASS.— The
its

maximum

new

and

school

United
rate

for

rale takes effect

Electric
electricity

Light
from

from April

Company
Company
18

to

15

for

has
cents

system

BAY CITY. MICH. -The
contemplating enlarging
its

by the
placed

its

Bay City Traction & Electric Company is
power hounr nnd Increafcing the equipment

The capacity of the electric rlrpartmrnt will be increased
instnllatinn of a sookw turbine; nnd n ;so-kw turbine will be

plant.

in

the

street

Work

railway

plant.

Two

500-hp

boilers

will

soon commence on the extensions, which
volve an expenditure of between $50,000 an<l |too.or)o,
installed.

GRAND

will

RAPIDS, MICH.— The committee

t,i

the

also

be

will

in-

Wntcr Commission

considering the question of power (or operating the new pumping
tatlon on Lake Michigan. W. A. Footc, of the <irand RnpldsMuskegon
Power Company, has been asked to submit bids for supplying electricity.
is

in this

city.

GLASGOW, MO.— Glasgow
of

capital

Glasgov.",

has

filed

Electric Light,

statement

a

Power &

showing an

Industrial

increase

Comin

its

stock from $7,000 to $15,000.

JEFFERSON CITY. MO.— The Missouri Interurban Electric Railroad Company has awarded the contract for the construction of the
road from Sedalia to Jefferson City to the Bell Construction Company,
The road will be 80 miles in length.
ST. LOUIS, MO.— Owing to the financial obligations of the city having
reached the limit which the law now permits, it will be impossible for
the city to build a municipal electric lighting plant before the expiration
of the present contracts for city lighting.

—

HELENA, MONT. A preliminary survey is being made for the
Helena-Butte Electric Railway. A. W. Varharn, engineer of the electric company, and Engineer McKittrick, of the Helena Power Transmission Company, are among the surveying party.

—A

new generator is being installed in the plant of the
Company. The machine is being installed by the
Westinghouse Electric & Manufacturing Company.
N. H.

Electric

Citizens'

EAST ORANGE,
ing received until
bids will be called

N. J.— It is reported that all bids for street light8 have been returned to bidders, and new
for.
Edgar Williams is city clerk.
April

N. Y. — The citizens voted April 17
improvements to the electric light plant.

CHARLOTTE,
bonds

for

to issue $10,000 in

COLD

SPRING HARBOR, N. Y.— The Town Board on April 13
entered into a contract with the Huntington Light & Power Company
to light the streets of the village for a term of five years.
The company
agrees to furnish 41 street lamps of 20 candle-power at $16.25 per lamp
per year.

COOPERSTOWN, N. Y.—The Cooperstown & Cherry Valley Telephone Company has been absorbed by the East Springfield Telephone
Company. The business will be continued under the name of the East
Springfield Telephone Company, with the following officers: H. P. McDonough, of Cooperstown, president; A. B. Cox, of New York, ?ecretr.ry
Henry Raphbun, of East Springfield, treasurer.
;

—

FREDONIA,

N. Y. At a recent town meeting the taxpayers defeated
the proposition to issue bonds for $12,000 to pay outstanding indebtedness against the electric light plant, and the waterworks fund. As a result, the trustees, have voted to suspend the operation of the electric
plant.

HART'S ISLAND,

N.

Y.—<Bids

be received until April 30 by

will

Commissioner of Correction, New York City, for
furnishing material and labor required to run new underground cables
for lamps in buildings on the hill, and install a new system of electric
John

Coggey,

\'.

wiring for supplying
Hart's Island.

electric

light

in

the

several

buildings,

etc.,

on

,

ROCK\TLLK CENTRE. N. Y.— The \illage Board of Trustees is contemplating extensive additions to the street lighting system and has instructed W. C. Lott, engineer, to submit estimates for the extension of
electric street lighting.

ROME,
until

May

N.

be received by the Board of Public Works
by electricity for five years. The present
expire next February.

Y.— Bids

will

7 for lighting the city

contract will

SHEUBUKNE.

N.

Y.— The

Ori-^kany HydroEleclric
transmission line through

Company has

the town of
Sherburne and also through North Norwich. The intention of the company
is to build a power line to Norwich this summer and to extend the Utica
Southern electric railway from Hamilton to this villaKc next year.

permission

to

erect

a

WAVEKLY,

N. Y.— G. Tracy Rogers has sold n controlling interest in
the Wuvcrly Electric Light & Power Company to T. M. R. Meikleham,
W. B. Dinsmore and R. H. Tingley, of New York.

i.

Kcnnett & Sons are considering a project
to install a dynamo in their mills and to furnish electricity for lighting
the village. The mills are operated by a 6o-hp engine.

ASHLEY, MICH.— William

of

considering installing a storage bat-

Telephone Company has applied to
Council for a franchise to construct and operate a telephone

City

secured

a town meeting held recently the citizens

voted to enter into a contract with the Marlboro Electric
lighting the town for $1,410 per year.
decided to reduce
per kw-hour. The

is

WADENA, MINN.— The construction of a new power station for the
municipal electric light plant is under consideration.

light

unit of

stalled in the Wcslport power house of the Consolidated Gas, Electric
Light & Power Company and is now in operation, making the capacity
The
of the power plant now installed about 30.000 horse-power.

NEW

telephone exchange.

Council

$800,000.

BALTIMORE, MD.— A new

tricity

is

Iberia

in

CALAIS, ME.— It
Company is to extend

Anderson

tery for the electric light plant.

KEENE,

have been completed and presented

to Capt.

Green

\\'.

Oakland Telephone Company has purchased

will erect a

it

OLIVIA, MINN. — The

pany,

ing

L.

engineer.

city

the

—The

Sioux City
Ireton Electric Railway Company a franchise to construct and operate
lA.

Gas producing engines are also being considered.

17.

VICKSBURG, MISS. — The Home

grounds.

fair

XLIX, No.

Vol.

C—

The' Bryson City Light & Power Company
BRYSON CITY, N.
has secured a franchise to construct an electric light plant. The company is capitalized at $50,000. The incorporntors arc: P. J. Abbott, J. L.

Gibson nnd others.

WILLIAMSTON, N. C— Samuel L. HInckburn and nssocintcs, of
WinstonSnlcm, have secured a fr.Tnchisc fur lighting the streets of
Williamston, The new company will be known os the Williamston Light
& Power Cttmpany.
CASSKLTON, N. D.— Extensive improvements arc to be made by the
North Dakota Independent Telephone Company lo its system in this
place this spring and summer. The exchange is to be entirely remodeled
iind n new switchboard and equipment installed.
FARGO, N. D.-The capital stock of the Norwich Telephone Company
has been increased from $s,oon lo $^5,000.

April

ELECTRICAL WORLD

1907.

27,

—

ATHENS. OHIO. The City Council has passed an ordinance authorizing the Board of Trustees of Public Affairs to expend the sum of
$6,000 for improving and increasing the capacity of the municipal electric
lighting plant.

COLUMBUS. OHIO.— The
an order with the

Ohio State University has recently placed

AN'estern Electric

COLUMBUS. OHIO.— The

Company

for a loo-kw alternator.

Board

directors of the

March

of

Public Service on

and
machinery for the municipal electric light plant and
will receive new bids.
There will be required one high pressure condensing steam turbine of ample capacity and adapted for driving a directconnected generator of a rated capacity of 1000 kilowatts under normal
load conditions; one looo-kw turbine type allernator, one exciter set, one
looo-kw surface condenser and accessories, two 300-hp water tube boilers
with superheaters, stokers for two 3oa-hp water tube boilers with the
necessary actuating power and machinery, steel coal bins over two 300-hp
boilers with capacity of 100 tons, fuel economizer for two 300-hp water-tube
boilers, additional switchboard for looo-kw alternator and exciter, 300 arc
lamps of a rated capacity for 2000 candle-power, 6000 ft. ^-in. steel rod
for mast arms, 5000 ft. ij^-in. steel pipe for mast arms, extension to
switchboard gallery 11 ft. 6 in. wide x 9 ft. long. Edward F. McGuire is
April

15

rejected

bids opened on

all

28 for furnishing material

installing additional

secretary.

MASONTOWN, PA.— Capitalists

representing the Smithfield, MasonBrownsville Short Line Electric Railway Company are planning
the construction of a line running from Smithfield to Uniontown, with
branches to Greensboro and to the Sterling Coal & Coke Company's
works near Masontown. Another line is also contemplated from Masontown to Brownsville. John C. Short, of New York, N. Y.; C. S. Crawford, of Pittsburg, and W. J. Sheldon, of McKeesport, are interested in

Delaware, Magnetic Springs & Northern
contemplating an extension of the local line up the
east bank of the Scioto River to Dublin.

Company

is

FINDLAY, OHIO.—Application

has been made to the City
franchise by the promoters of the Cleveland
Indiana
Railway to construct its line through this city. C. F. Jackson
J. Henry, of Norwalk, and P. W. Ewing, of this city, applied
franchise.

&

for a

Council
Electric

and A.
for

the

the project.

MYERSTOWN,

PA.— An electric lighting plant is being installed at
Albright College.
A 20-hp engine has recently been installed in the
power house. In addition to furnishing electricity for lighting the college
buildings and grounds the plant will also light the United Evangelical
Church.

PHILADELPHIA, PA.— B.

engineer Batcheller
be received on or about
May I for laying about seven miles of 8-in. pneumatic tubes and three
miles of electric conduits in this city.
Plans and specifications can be
obtained at the office of the company.

Light Company
pany from $250,000
the same amount.
lay to Marion, the

stockholders of the Findlay-Marion Railway
have voted to increase the capital stock of the comto $1,250,000, and have also ordered a bond issue of
The entire right of way has been secured from Finddistance over the route being 47 miles.

LONDON, OHIO.— The
for

improvements

citizens

have voted to issue $5,000

in

bonds

to the municipal electric lighting plant.

MARYSVILLE, OHIO.— Plans

are

now under

Board

of

plant of the Paulding Electric Light
for the plant was $7,500.

&

SPRINGFIELD, OHIO.— The
Company
about

is

five

Public Affairs has purchased the
Power Company. The price paid

Springfield,

planning to build a branch line to

Troy
St.

&

Piqua

Railway

Paris, a distance of

SUSQUEHANNA,

J. Finn, president of the Springfield &
Southeastern Interurban Railway, has announced that the road has been
Work is expected to begin within 90 days.

financed.

TOLEDO, OHIO. — Contracts
& Michigan

will

be placed during the next six weeks

Electric Railway

tion of about 56 miles of road.

A new

Company

for the construc-

power house and car houses

will

also be erected.

URBANA, OHIO.—The

Board

of

Public Service has entered into a

Urbana Light Company for lighting the streets of the
term of ten years. The company agrees to furnish 100 lamps

contract with the
at $75

EL RENO, OKLA.— The

City Council has granted a franchise for a

Henry Schafer, W. Maney and John Maney.
CITY, OKLA.— The Oklahoma Gas & Electric Company

line

OKLAHOMA

to

planning extensions to

its

BAN DON, ORE.— Edwin
Bandon

electric

plant in

light

PORTLAND. ORE.— The
cided to construct

power

a

system of electric lighting.
G. Amme, Portland, is president of the
incorporated with a capital of $20,000 to

Company,

Electric

construct an

Bandon.

—

YORK, PA. The New York Telephone & Telegraph Company, of
York, Pa., will apply for a charter on April 29 to operate a telephone
line in Delaware, Philadelphia and other counties of the State.
MITCHELL,

D.— The Mitchell Gas Company has filed with the
withdrawal of acceptance of the franchise granted by
the Council, claiming that it cannot operate at a gajn under its terms.
The new franchise calls for a large reduction in the price of incandescent lighting to the citizens and also in arc lamps for the city, aside
from paying the city 3 per cent of the gross earnings.
Council

S.

its

BRISTOL, TENN.— Charles Hansel & Company,
are interested in a project to develop the water

of

power

New
of

York, N. Y.,
Holston River

generate electricity for lighting and power purposes in Bristol. The
plan will involve an expenditure of $600,000. Mr. Hansel has stated that
the only guarantee that will be required to bring this development about
will be the organization of a company in Bristol that will take the responhorse-power.
The
organizing this company, and already more than onehalf of the $Soo,ooo stock has been subscribed.
sibility of distributing electricity to the extent of 3000

Board of Trade

is

MEMPHIS, TENN.—A

franchise nas been granted by the City Council
to erect and maintain an electric light-

Winfred Wilson and associates

to

ing plant in this city.

Portland Light

& Power Company

has de-

plant.

ALLEGHENY,

COLLEGEVILLE. PA.—A

charter will soon be applied for by the
Valley Traction Company to construct an

promoters of the Perkiomcn
electric railway
from CoUegeville through Perkiomcn township.
The
line will be about liji miles long.
The promoters arc: Irvln H. Bardman, Schwenksville Henry T. Hun sicker, Iron Bridge; Samuel E.
Hughes, George Dunn and John H. Dagcr, of Norristown.
;

PA. — Surveys are now being made and the

& Manor

right of

way

Railway Company for its
proposed line from Columbia to Manor, with a branch from Central
Manor to Highville. The road will be 12 miles long. Henry Wertz, of
Washington, is president,
secured by the Columbia

KLIZABETHTOWN. PA.— Notice

Electric

has been given that a charter will
by the Deodatc & Hershey Street Railway
Company to build an electric railway from Elizabcthlown to Hockersville.
The applicants for the charter arc William H. Lebkichcr. Tohn
E. Snyder, S. C. Stccher. C. S. Maulfair and F. B. Snavely.

be applied for on

creased

capital stock

its

Walburg-Weir Telephone Company has
from $4,000 to $7,000.

in-

SHERMAN, TEX.—The
chased

the

plant

North Texas Telephone Company has purand system of the Phoenix Telephone & Telegraph

Company.

OGDEN, UT.A-H.—At a recent meeting of the Ogden City Improvement
League a committee consisting of W. B. Wedell, J. C. Nye and A. T.
Wright was appointed to work in connection with a similar committee
appointed by the City Council to secure a municipal electric lighting plant
for the city.

FREDERICKSBURG, VA.— The

stockholders of the

Fredericksburg

Rappahannock
Power Company have purchased land on the
it flows into the
River, and also on the Rapidan, from the point where
the water
Rappahannock, and will build three large dams for storing
Two of these dams will
to be used for power in generating electricity.
The company
be built on the Rappahannock and one on the Rapidan.

May

3

has established headquarters in this
work on the project,

city,

and the engineers are now

at

Radford Water Power Company will erect a
rein which a 200-kw motor-generator set.
Manufacturing Comcently purchased of the Westinghouse Electric &
will be spent
pany, will be installed. It has been stated that about $25,000
for improvements during the year.
RICHMOND. VA.— The Board of Aldermen on April 17 passed the
of an
providing for the construction and operation

RADFORD. VA.— The

new brick

PA.— The City Council has granted a franchise to
the Federal Street and Pleasant Valley Passenger Railway Company to
construct and operate a street railway on certain streets in this city.

COLUMBIA,

PA. — The Susquehanna County Electric Company
a power plant on the James Mill site at

construct

to

Water

per year each.

street railway

is

has decided
Lanesboro.

HOUSTON, TEX.—The

SPRINGFIELD, OHIO.—J.

city for a

PA. — The Commonwealth, the Meshoppen, Auburn, and

SCRANTON,

Sayre & Sullivan County Telephone Companies have been consolidated
under the name of the Commonwealth Telephone Company. The company will build exchanges in Meshoppen and in Mehoopany.

miles.

by the Toledo

chief

will

to

consideration for the

construction of an electric railway from Marysville to Columbus. P. G.
Hankey, of Detroit, Mich., and C. W. Meeker, of Columbus, are interested in the project.

PAULDING. OHIO.— The

Batcheller.

C.

Pneumatic Tube Company, writes that bids

City

FINDLAY, OHIO.— The

&

&

town

DELAWARE, OHIO.— The

Traction

853

fireproof bulding,

Dabney ordinance,

and power plant on the site of the old
carrying no appropriation for the same.
electric light

RICHMOND, VA.—The

pumping

station, but

Passenger & Power Company has
equipment: With Allis-Chalmcrs ComAlbcrgcr Condenser Company, for jet
with Babcock & Wilcox Company, for

Virginia

placed contracts for the following
pany for a 32So-kw turbine: with
condenser for the above turbine:
three 600-hp boilers; with Power
heaters for the above boilers; with

Specialty

Company,

(or

Foster super-

Company, for two
and four 750-kw transformers and switchmg
the General Electric

looo-kw motor generator sets
apparatus for turbine, motor generators and transformers.
BALLARD, WASH.— The City Council is considering the construction
of

an electric light plant.

PROSSER, W.*\SH.— The

Prosser Falls Land

& Power Company

has

Company.
purchased the plant and holdings of the Prosser Electric
SPOKANE. WASH.— F. C. MacCrougan, manager of the Pacific Teleto $750,000
phone & Telegraph Company, announces that from $500,000

ELECTRICAL WORLD.
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be expended in Spokane in the betterment of the service.
The
company has under consideration the erection of a new exchange building.
will

WASH.—

WAITSBURG.
The Pacific States Telephone Company has
leased the plant and system of the Waitsburg Rural Telephone Company
for a terra of ten years.

BEXWOOD, W. VA.— It
&

Light

Heat Company

new

practically putting in a

BANGOR, WIS. —The
ment

to

articles

its

is reported that the Ohio Valley Electric
contemplating extensive improvements and

is

plant.

Bangor Telephone Company has
its

an amend-

filed

capital

stock from

$5,000 to $25,000.

EMPIRE. WIS. — The Empire
from

capital stock

Telephone Company has increased

its

Mississippi Canal

Company

has decided to rebuild the lower half of the canal waterway and construct a power house at the foot of the canal; the additional power, it is
said, will be used by an electric interurban line about to be built into

Kaukauna from Milwaukee.
KENOSHA, WIS. A. S. Higley

president of a company which proposes constructing an electric light plant in the western part of Kenosha
County to light the towns of Bristol and Salem. The probable cost of the
plant will be about $40,000.
is

LIBERTY, WIS.— The

capital stock of the Liberty-Newton Telephone
increased from $1,400 to $3,000.

MILWAUKEE, WIS.—The
increase

Keelyn Electric Company has decided

to

stock from $15,000 to $25,000.

its capita]

MILWAUKEE. WIS.—The

capital

stock

& Power Company has been increased
MILWAUKEE, WIS. —The committee on

Light

of

from

the

North

Milwaukee

$5,000 to $12,000.

street lighting has recomthe City Council to enter into a contract with the Milwaukee

mended

&

Electric Railway

Company

Light

December

dating from

five years,

Telephone Company, Ltd., has been

Stirling

TORONTO,

ONT.—The city of Toronto has decided not to expropriate
the plant of the Toronto Electric Light Company, as it could not accept
the terms proposed by the committee.
A special clause has been inserted in the city's bill which gives the city the right to enter into a
contract with the Hydro- Electric Power Commission and to establish an
independent distributing plant of

own.

its

&

B, Spyer

Company,

Mexico

of

City, have

signed a contract with Governor Tomas Anzar y Cano, of the state of
Campeche and the City Council of Campeche for the installation of an
electric light and power plant in this city.
A subsidiary company will
be organized to carry out the terms of the concession.
Trevino, of Monterey, and associates,
arranging to install an electric power plant on the Escondidio
River in the state of Coahuila. The electricity will be transmitted to

are

industries in that section.

ORIZABA, MEX. —The Compania
another

—

Company has been

17.

MONTEREY, MEX. —Indalecio

$1,800 to $4,000.

WIS. — The Green Bay &

KAUKAUXA,

STIRLING, ONT.— The

XLIX, No.

incorporated with a capital stock of $10,000.

CAMPECHE, MEX.—L.

incorporation increasing

of

Vol.

10,

city for a term of
the rate of $65 per lamp per

for lighting the
1905, at

hydro-electric

on

plant

Industrial de Orizaba

Blanco

the

near

River,

installing

is

the

of

city

Orizaba.

PARRAL, MEX.—The
paring

construct

to

R.

an

Parral

Power

&

electric

street

railway

Reduction Company
system in the

formerly superintendent

pre-

is

of

city

construction of the
Mexican Tramways Company, Ltd., of Mexico City, has completed an
estimate of the cost of the proposed system.
Parral.

B.

Davis,

of

PACHUCA, MEX. — At a meeting of the stockholders of the Electric
Power Transmission Company of the State of Hidalgo, held recently, it
was decided to acquire two more waterfalls, to erect additional hydroelectric plants and to increase the capital stock of the company $759,600.

—

TORREON, MEX. The Canadian syndicate has forfeited its option to
purchase the electric lines of the Consolidated Street Railway Company, of Torreon.
The latter company has taken steps to extend the
lines and to make important improvements.

year.

WAUKESHA,

WIS.— The Shields Telephone Company
corporated, with a capital stock of $5,000, by C. E. Pierce,
G. W. G. Grahn and others.

Klondike Telephone Company has been
capita! stock of $1,000.
E. A. Moeller is president.

corporated, wiih a

CALG.ARV,
stalling

.ALB.— The

municipal

a

City Council has voted in favor of
telephone system.
About 4000 telephones will

CALGARY, ALB. —^Thc
$35,000

extensions

for

111.,

in-

fixtures.

be

payers have passed a by-law to provide
the electric lighting plant.
Address City

Engineer Thorold,

\'ANCOUVER.

C— W.

Hunt, of the British Columbia Electric
Railway Company, has been appointed engineer in charge of the work
of installing the new water power units at Lake Buntington.
Three
units of 10,000 horse-power each will be added, at a cost of $250,000. The
work will be completed in about nine months. R. N. Sperling is general
manager.
B.

V.

EDMONTON, CAN. — Contracts
Allis-Chalmcrs
waukee, Wis.,
plant.

Company and

the

have been placed by the city with the

Power & Mining Company,

of

Mil-

gas-engine unit for the muni9ipal power
This will be an extension of the present steam power plant. The
for

a

looo-hp

will be installed this summer under the direction of R. R.
Kccly, city engineer, and will furnish electricity for the municipal lighting and power system, and for operating the municipal railway system
now under construction and also for the electric pumps of the water
department.

machinery

FORT SASKATCHEWAN. CAN.-Thc

Alberta government has taken
over the telephone system here and will operate it under numicip.il
ownership. Address W. H. Gushing, minister of works, Calgary, Alb.

MEDICINE HAT, CAN.— The
telephone system and
Address F. G. Forstcr.

cipal

BRANDON, MAN,— The

will

THE

Council has voted in favor of a muniissue debentures to pay for the same.

City Council has voted in favor of a municipal

A. H.
York, N.

BUSCHM.\NN COMPANY

contractors)

of

stock
Island City; J.

L.

THE GUMMON ELECTRIC & INSULATION COMPANY,

of

New

rate

to

of Chicago,
has been chartered with a capital stock of $5,000 by Franz Isolc and
Otto Rhein.
The company proposes to manufacture gas and electric

in-

Address Mayor Cameron.

required.

Industrial Companies.

THE AMERICAN LIGHT & FIXTURE COMPANY,

WYC—The

CHEYENNE,

^eW

has been in
A. Shalow.

J.

Y.,

has

been

incorporated

(electrical

with

a

A. H. Buschmann, Long
Bunze and Fernand Beck, of New York. N. Y.

$5,000.

The

directors are

capital

of

Northport, N. Y., has been incorporated with a capital stock of $250,000.
The directors arc James Gillin, D. W. Troy and W. L. Morris, of New
York, N. Y.

THE KENT MANUFACTURING COMPANY,

Mass.,

of Brookline,

been incorporated with a capital stock of $75,000 for the purpose
of doing electrical work.
The incorporators are Edwin N. Kent, William P. Minor, and Forrest F. Collier.
has

THE OHIO NOVELTY SIGN & ELECTRIC COMPANY,

of Mari-

on, Ohio, has been incorporated with a capital stock of $10,000 by L. B.

McNeal and

others.

THE RAILWAY TRACTION CONSTRUCTION COMPANY,
New

York, N. Y.. has been incorporated with a capital stock of
The directors are M. A. Schenck. Robert Gcbracht, Jr., and
Fitzgerald, Brooklyn, N. Y.

THE TELEGRAPIIONE DISTRIBUTING COMPANY,

of

$100,000.

G.

H.

New

of

York, N. Y., has been incorporated with a capital stock of $5,000.
directors are L. J. Kcrsberg, Isadorc Miner and Ilyman Epstein,
York, N. Y.

The

New

THE WARREN ELECTRICAL COMPANY,
has been incorporated with
directors: G. L. Warren,
Hurr, Hackensnck, N. J.

a
!•'.

of Brooklyn. N. Y..
stock of $6,000 and the following
Kneeland, Jr., Brooklyn, and G. S.

capital
E.

telephone system.

RATHWELL. MAN.—

The municipality of South Norfolk has decided to build n rural telephone system.
Address Adam Forbes. Rathwell,

ROULEAU. MAN,— The
place

is

installation of an electric

power plant

in this

under consideration.

VIRDEN, MAN.— The Town
Ktallalinn

of

a

municipal

Council has voted in favor of the intelephone system.
Addrefin A. G. Mac-

Dougatl.

BERLIN, ONT.— The

by-law providing for the purthnse of the Berlin
Street Railway system by the city has been carried by the
ratepayers. The purchase price it $75,300, and debentures for this amount
will be issued shortly.

& Waterloo

OTTAWA, ONT.— The

Company on April 17 gave the city
intends to cancel Its agreement with the
city for supplying electricity to the municipal electric plant.
The city
has not yet closed Ita arrangements with the Ontario Hydro Electric
Power rnmmiiision for a supply fA power.
final

Legal.

Man.

notice of one

month

Hull Power
that

It

HUDSON RIVER POWER. -The

Appellate Division of the New
a decision in the case of the
National Contracting Company ugainsl the Hudson River Water Power
Company, upholding the finding of Referee Alton B. Parker in favor of
rhr defendant.
By (his decision the judgment dismissing the plaintiff's
C'lnplaint
is
unanimously nflirmcd, nml a fouiucr cl.iirn of $jS7..'53
nK-iinttt the National Contracting Company is awarded to the llndsun

York Supreme Court has handed down

Kiver Water Power Company.

STREET RAILWAY COMPANY NOT ABSOLUTELY LIABLE
TO PERSON RECEIVING A SHOCK UPON STEPPING ON
TKACKS.- In

an action against

a

street

railway

company

to

recover

which resulted from an electrical shock received by
the plaintifT upon stepping on the defendant's tracks the learned counsel
for the plaintifT, at the close nf the case, asked the court to instruct the

damagea

jury that

for injuries

if

they hrlicvcd that the plaintiff received the injuries

at

the

April

ELECTRICAL
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time and in the manner alleged they mi'gh't bring in a verdict for the
plaintiff, unless they were satisfied that the defendant company had
exonerated itself.
The court replied: "Whether the defendant exonerated itself or not, if they believe he received an electrical shock he is
entitled to recover."
It was held on appeal that the charge given was
erroneous in that It made the defendant out to be an insurer against
accidents of this kind and a judgment in favor of the plaintiff was, for
this reason, reversed.
Sullivan vs. Brooklyn Heights Railroad Company,
New York Supreme Court, Appellate Division, 102 N. Y. Supp. 982.

ADMISSION

OF

TELEPHONE CONVERSATION

EVI-

the cashier of a bank calls up a business house on
the telephone, asking to be put in communication with the head of
the concern, and a question as to whether certain drafts would be paid
is answered in the affirmative, the statement is admissible in evidence
in an action thereafter brought to recover upon the drafts, although the
cashier did not recognize and could not identify the person with

he talked.
telephone system

When

a person places himself in connection with a
through an instrument in his office, he thereby invites communication, in relation to his business, through that channel.
Conversations so held are as admissible in evidence as personal interviews by a customer with an unknown clerk in charge of an ordinary
shop would be in relation to the business there carried on. The fact
that the voice at the telephone is not identified does not render the conversation inadmissible, but the weight to be given such a conversation
is determined by the jury.
Goodair vs. Ham. National Bank, Supreme
Court of Illinois, 80 N. E. Rep. 407.

AUTHORITY OF BOARD OF HEALTH TO DECLARE POWER
HOUSE A NUISANCE IS NOT CONCLUSIVE.— Section 21 of the
law (Laws of New York, 1893, chap. 661, p. 1502) emboards of health to make and publish general orders and
regulations for the preservation of life and health, and also orders and
regulations not of general application for the suppression of particular
nuisances, and to maintain suits in the name of the municipality to
restrain by injunction violations of such orders.
In an action by the
Village of White Plains against the Tarrytown, White Plains &
Mamaroneck Railway Company, the complaint alleged that the board of
health of the village, after a hearing to the defendant, passed a resolution declaring the vibrations of its engines and dynamos in its electrical power house a nuisance and a cause of danger and detrimental
public

health

powers

local

to

the

ordering
alleging

large number of inhabitants of the village, and
The complaint was held to be defective for not
any fact tending to show a nuisance, such, for instance, as
jar extending beyond the power house.
The mere fact that

health of a
it
abated.

noise or
the board of health had declared the power house to be a nuisance
did not make it such. Village of White Plains vs. Tarrytown. etc.. Railway Company, New York Supreme Court, Appellate Division, 102 N. Y.

Supp.

1046.

FRANCHISE OF FRANKFORT TELEPHONE COMPANY DECLARED INVALID.— Section 164 of the Constitution of the State of
.

Kentucky provides

giving a franchise or privilege for a
term of years, a city shall first, after due advertisement, receive bids
therefor publicly and award the same to the highest bidder.
The city of
Frankfort granted a franchise to the Frankfort Telephone Company to
erect its lines in the public streets of the city, without observing the
preliminaries required by the constitutional provision referred to.
In
an action by the telephone company to enjoin the Common Council of
the city of Frankfort from enforcing an ordinance regulating the telephone rates, on the ground that the rates were so low that the business
could be conducted only at a loss, the question arose as to whether or
not the company had a valid franchise. It was conceded by the company's counsel that, in order to grant a valid franchise for a term of
years, it was necessary that the privilege be sold at public auction to the
highest bidder.
But it was insisted that the city had not bound Itself
to continue the franchise of the Frankfort Telephone Company for more
than a year and that section 164 does not require a franchise for less
than a term of years to be sold in order to be valid. But it was held
that such a construction would render the section vain and illusory.
The franchise, not having been sold as directed in section 164. was
invalid and, having no franchise, the telephone company could not
be heard to complain of the establishment of rates which prohibited it
Frankfort Telephone Company vs. Common
from doing business.
Council, Court of Appeals of Kentucky, 100 S. W. Rep. 310.
that,

(

)

R L D

85s

tomer using one of its instruments is not different from that due to their
customers by other persons inviting the public upon their premises for
the transaction of business. In all such cases the person so inviting the
public is not an insurer, but must use such care as may be reasonably
be expected under the circumstances. The plaintiff offered to show by a
witness that a short time prior to his injury the witness, in using another phone in the city, received a severe shock of electricity, but this
testimony was rejected, as the condition of another phone at another
time was entirely collateral to the question of the plaintiff's right to re-

Brucker
Kentucky, 100

cover.

IN

DENCE. — Where

whom

\A-

of

vs.

S.

Gainsboro

W.

Telephone Company, Court

of

Appeals

240.

ACTION AGAINST ELECTRIC LIGHTING COMPANY FOR

INJURIES RESULTING FROM SHOCK.-The

plaintiff in an action
against an electric lighting company kept an apothecary store in the
city of Lowell, Mass., which was lighted by electricity furnished by the
defendant company. The plaintiff employed an electrical contractor to
make an extension on his wiring and the wiring was accordingly carried
into the cellar of the store and extended in the form of a portable or
flexible stranded covered wire cord to which was attached a socket
for an incandescent lamp.
There was no fuse on any part of the
extension thus made, nor any fuse between this extension and
the wiring inside of the store.
No notice was ever given to the defendant of the plaintiff's intention to make the extension, nor was permission asked of the cfty wire inspector before making it, but the

extension was made, he went to the defendant's ofHce, told the clerk about it and requested a bulb, and that
thereafter a man came from the defendant light company and attached
the bulb. .^ few months later the plaintiff went into his cellar and took
hold of the flexible cord in such manner that a part of the cord and a
part of the lamp socket were in his hand.
As a result he received a
shock which inflicted severe injury and necessitated the amputation of
several fingers.
It appeared that an ordinance of the city of Lowell
plaintiff testified, that, after the

provided that no person should change the position of, nor make any
additions to, any wiring system, nor install any new work or electrical
apparatus without first notifying the city inspector and obtaining his
approval. But the inspector was permitted to testify that in a case like
this, where wires were already in place and there was simply an extension made, it was not his practice to require a permit to be obtained
before turning on the current, and that in the majority of cases where
the work was exposed he did not even examine the premises. This evidence was introduced for the purpose of excusing the plaintiff for not
having obtained a proper permit before having the work done.
A
judgment in favor of the plaintiff was reversed on appeal for the reason that the inspector should not have been allowed so to testify. The
methods which he claimed to have adopted were clearly contrary to the
ordinance, and were unlawful, and the jury should not have been allowed
to speculate upon the question whether the inspector, if he had received
a proper notice from the plaintiff, would have neglected to perform his
duty.
Brunelle vs. Electric Light Corporation, Supreme Judicial Court
of Massachusetts. 80 N. E. Rep. 466.

before

CARE REQUIRED OF TELEPHONE COMPANY IN PROTECTING OTHERS FROM INJURY.— The Gainesboro Telephone Company
operates a telephone system in Somerset, Ky., and maintains a pay station
at the Newtonian Hotel.
Frank J. Brucker, while a guest at the hotel,
was using the pay station to communicate with a party out of town. The
phone did not seem to work well and he tnok hold of the metal arm
with his hand to raise the piouth piece.
As he did this he received a
severe shock of electricity which knocked him to the floor, rendering
him unconscious and injuring his nerves. The voltage of the telephone
system was not sufficient to hurt any one and the cause of the accident
was not in any way explained. In an action for damages it was held
Those handling electricity
that the telephone company was not liable.
where the voltage is such as to endanger human life must exercise a
very high degree of care for the safety of others, but where a less voltage
is used, which is not of itself dangerous, the cnnipany or person using it
is bound to exercise only ordinary care.
A telephone company is a common carrier of messages, not of persons. The duty it owes to a cus-

Personal.
MR. P. E. HART, of the Allis-Chalmers-Bullock Company, has been
appointed superintendent of telephones and electric lighting in Kenora»
Ont.
MR.

\V.

MVERS

D.

has resigned as superintendent of the Redfield,
become manager with the Western Timber &

D., nninicipal plant to

S.

Alining Company, the main office of which

MR.

HARRY

Kellogg
Canadian

MR.

is

at

Redfield.

GOLDRICK, formerly Southern sales
Switchboard & Supply Company, is now in
C.

office of that

company, located

at

manager

charge
Winnipeg, Manitoba.

for the
of

the

N. JELIFFE.-Mr. C. N. Jeliflfe, formerly auditor of the
Light & Traction Company, has been elected secretary of the
company to succeed .Tames Lawrence, who in turn succeeds Mr. JelifTe
C.

.•\merican

as auditor.

MR. N. G. KENAN, president of the Union Gas & Electric Company, of Cincinnati, O., has returned home after a six weeks' trip in the
^\'cst Indies.
He was given a reception by the officials of the corporation

and many

MR.

friends.

W.VTSON, manager

of the Link-Kelt Company's drivechain department sailed for Europe via the Ilamburg-.^merican Line
steamship "Amcrika" on .^p^il jj. While abroad Mr. \\ atson will visit
the chain-making plant of Hans Rcnold, at -Manchester, England.
}.

S.

MR.

.\. \'.\UGHAX has resigned as manager of the Southern
.T.
ElecCompany, Baltimore, Md.. to become manager of the H. C. Roberts
Electric Supply Company, Philadelphia, Pa.
Mr. \'anghan will assume
his new duties on May r. and bis many friends in the electrical field wish
him every success.

tric

HABRISHAW. of the India Rubber & Gutta Percha InCompany, sailed on the Cunardcr "Campania" on April 20 from
New York for Liverpool, to be gone about a couple of months. The
DR. W. M.

oculating

is wholly for rest and recreation.
spent in England.

trip

E.

WILLIAM TKINKS.

fornterly

A
of

large part o( the time will be

Messrs.

Lorcnr

& Company,

telegraph and telephone works. Berlin, has been appointed consulting
electrical engineer to F. Z. Maguirc, to Wall Street, New York, and

ELECTRICAL

8s6
•will

ters

have charge of various examinations and reports on
connected with the concern.

electrical

mat-

is

one of the youngest men in the

faculty.

MR. JAMES K. LOGAN, government
Wellington, Xew Zealand, and honorary

superintendent of electric Imes,
secretary there for the

British

Engineers, is visiting New York City and is
staying at the Murray Hill Hotel. He is studying closely telegraphic and
telephonic development in the United States.
Electrical

Institution of

result of a competitive examination reJ. F. J.XCOBL—As the
conducted, J. Frank Jacobi, of Annapolis, has been appointed
foreman of the power plant at the Naval Academy to fill the vacancy
chief
caused by the death of Hugh McCusker. Mr. Jacobi was formerly
Two other persons took the examination.
electrician at the academy.

MR.

cently

land and Scotland and be the guest,
Carnegie at Skibo Castle.

MR

N.
superintendent
I.

MILLER,

&

the

of

first

district

is

Francisco,
of

the

Cal.,

Pacific

Division

MR

W.

A.

superintendent of the

of

SHENSTONE. —The

of

the

latest

discoveries

first

district.

and conclusions

Waves and Wireless Telegraphy" are described by
reW. A. Shenstone, in an article which The Living Age for April 20
easily understood by the
prints from the CornhiU in a manner to be

relative to "Electric

in conveying scienordinary reader. Mr. Shenstone is a recognized adept
way, yet without the air of painful contific knowledge in a popular
descension often affected in such articles.
PREECE, K. C. B., F. R. S., who has been attending the

SIR W. H.

Carnegie Institute, the Peace Congress and the opening
for England on the Cunarder
of the Engineering Societies Building, sailed
killed with
•Carmania" on April 23, glad "to rest up after being nearly
During his stay here Sir
kindness," but otherwise well and hearty.
entertained by officials of
William has made good use of his time, being
Telephone Company. New
the New York Edison Company, New York
Company, Western
York Central Railroad, Intcrborough-Metropolitan
PubUnion Telegraph Company, Commercial Cable Company, McGraw
he visited the plant
lishing Company and others. The day before sailing
It is hoped that Sir
of the telharmonium and the new Engineers' Club.
dedication of the

William

MR-

will

E.

CARNEY.— The

Lawrence, Mass., Telegram says:

"Ed-

to take
of Sheridan Street, leaves for Savannah, Ga.,
Webster, a firm
charge of a general publicity campaign for Stone
lighting plants all
which owns and controls electric railways and electric
He will be in the South about a year, and
over the United States.
In the fall, Mr, Carney will be
•will then return to the Boston office.
winter in Georgia and
joined by his wife and son, who will spend the
his
Mr. Carney has had an experience which well fits him for
Florida.
His first training in newspaper work on the
responsible duties.
resident manTelegram was supplemented by valuable experience as
remarkably well
ager of the Equitable Life, and he goes to his new field
of sucHis many friends in Lawrence wish him all kinds
equipped.
look forward to a brilliant career for liim."

ward M. Carney,

&

cess and

F. BOYNTO.V, for the past i.i years connected with
MR.
New York, has
the Department of Water Supply, Gas and Electricity,
to accept the
re';gMed his position as chief inspector, Electrical Bureau,
the National
position of assistant manager of the New York office o(
and "Economy"
Metal -Molding Company, manufacturers of "Flexduct"
Mr. Boynton upon retiring from his former position was
conduits.
was presented
tendered a farewell dinner by his recent associates and
handsome pair of cufi buttons and a
•by them on the occasion with a
extensive acquaintance
beautiful diamond pin. Mr, Boynton through his
to the already able
in the electrical field will prove a valuable addition
«ufl of the National Metal Molding Company.
has resigned from the sales organization of the
MR. K.
accepted the posi<'>eneral Electric Company, Si. I^us olTice, and has

CHARLES

JOHNSON

•tion of St, I..ouis district

manager

of the

Wagner

Eieclric Manufacturing

Mr. Johnson has been associated with electrical matters in Si.
Louis for eight years. Iiaving been connected with the sales organiiolions of the General Incandescent Arc Light Company and the Stanley
the General Kkctric Company.
C;. I. Company prior to its absorption by
Mr. Johnson will be located in the new olTices in the Frisco Building
recently opened by the Wagner Electric . Manufacturing Company to
handle Its St. Louis territory, as « result of the removal of Its factory to

Company.

large

new works

in the outskirts of that city.

CARROLL

SIIII'MAN. late erecting engineer tor the WcslManufacturing Company, has resigned to open
consulting office in San Francisco. He has located in the Atlas Building.
After graduation from Georgetown University In
4o4 Mission Street.

MR.

B.

ingkouse Electric

&

its

location from Cleveland to Ashtabula, Ohio.

THE ROBB-MUMFORD BOILER COMPANY
York

from

office

ii

West Broadway

to the

West

its

Xew

Street Building, go

West

moved

has

Street.

THE ELECTRIC STORAGE BATTERY COMPANY
sales offices

occupy

San Francisco, and
Hawthorne Street, at which place

from Oakland,

offices

at

ii

Cal., to

has moved its
temporarily
all business will
will

receive attention.

THE HAYS ELECTRIC MANUFACTURING COMPANY,
Indianapolis, Ind., has established a plant in the

new

Industrial

of

Build-

ing to manufacture automatic electric flashers, for street and building
signs and other electrical devices.

THE CONNECTICUT TELEPHONE & ELECTRIC COMPANY,
Meriden, Conn., has decided to enlarge its plant on Britannia Street
this object in view has purchased property adjoining the

of

and with

present shop. It is the intention to build a large brick factory on the
newly acquired land.

THE NATIONAL CARBON

COMPANY, Cleveland, O., is meeting
with great success on its carbons for flaming arc lamps, which it has
put on the market during the past year. The large number of orders
which it is constantly booking for these carbons is very satisfactory
proof of iheir popula';t>.

THE WYCKOFF PIPE CREOSOTING COMPANY,

of Stamford,
furnishing a number of the Bell Telephone companies with
It has references
their underground conduit and creosoted lumber.
from places where its conduit has been underground for 23 years, showIt is claimed to be the cheapest conduit to lay,
ing no sign of decay.
smooth inside, and it does not rip the cables in being drawn in.

Conn.,

return at an early date.

M-

THE CLEVELAND GAS & ELECTRIC FIXTURE COMPANY

who has been

assistant genWestern Union Telegraph Company, has been appointed
Adolph H- May, who has
eral superintendent of the Pacific division.
Lake City, Utah, has
been manager of the Western Union at Salt

been promoted to the position

'Business Notes.
has changed

San

of

Jr.,

it

Andrew

17.

early

his

at the dediDR. A. G. BELL, after receiving the John Fritz gold medal
week, sailed immedication of the Engineering Societies Building last
Doctor of Science from
ately for England, to receive the degree of
in EngOxford University on May 2. He will then spend a little time

understood, of Mr.

XLIX, No.

Vol.

.

training was secured in the shops of the Westinghouse
Manufacturing Company, before they were moved to East
Pittsburg.
He was later electrical inspector of the city of Washington,
D, C, and left that position to take up work with the Lorain Steel
Company, where he was in charge of their electric track welding equipments in the field. While with them, he redesigned some features of
these equipments, materially reducing the amount of apparatus required.
In 1900 he returned to the Westinghouse interests as an erecting engineer.
Since then he has been in charge of the erection work of some well
known installations, notably the Shawinigan Water & Power, 50,000-volt
transmission, and the Montreal Light, Heat & Power, 25,ooo-volt transmission. He was later district engineer for the same company at r.altimore, Md., for two years, having charge of all of their erecting work
throughout Maryland, \'irginia. West \"irginia and parts of Tennessee
and North Carolina. More recently he had charge of the erecting work
for his company of the 70.000-volt installation for the Helena Power
Transmission Company at Butte, .\naconda and Hauserlake. Mr. Shipman will give especial attention to the high tension transmission of
power, for which his considerable experience has qualified him.
1S9.3,

Electric

PROF. F. G. WREN.— It is announced that Prof. Frank G. Wren,
Walker Professor of Mathematics at Tufts College, has been appointed
by the trustees Dean of the Faculty of Arts and Sciences and of the
Faculty of the College of Letters. He will succeed Dean Shipman. He

O RLD

\\'

is

BLAKE SIGNAL.— The

Blake Signal & Manufacturing Company, 246
Boston, Mass., has established the following agencies
for its Blake tube flux: George F. Schocn, 108 S. Forsyth Street, At*
Sayles R. Fralick, 269 South Canal Street, Chicago; Wcsco
lanta, Ga.
Supply Company, St. Louis; Brooks-Follie Electric Corporation, aia
First Street, San Francisco, and Norton-System Telephone Company,
Toronto, Can.

Summer

Street,

;

THE

OHIO BRASS COMPANY, Mansfield, O.. announces th.Tt it
has made preparations to greatly increase its facilities for manufacturing
high-potential line insulators, and is now in a position where companies
contemplating the building of transmission systems may call on it for
complete specifications and engineering data, and is now prepared to
submit plans covering all rpquircnicnls of climatic conditions and high
Its factory is well located from a m.inufaclitring standpoint,
voltages.
having ample shipping facilities as well as the ability to secure skilled
labor of the kind required.

THE GkEEN FUEL ECONOMIZER COMPANY
nccesHury

renmvc

u>

its

Chicago

oflfice

from

the

has

found it
Block
This com-

Monadnock

Old Colony Building, in order to secure more room.
pany has been especially active in mechanichal draft work for boiler
plants, having recently installed some of the largest over-hung wheels
ever built, notably the 18 ft. 6 in. x 6 ft. wheels supplied to llie Grand
Rapids Railway Coinjiany, nnd the 19 ft. 6 in. x 7 ft. wheel installed for
Mechanical draft and fuel econthe St. Louii & Suburban Kailw.iy.
omijcrs arc frequently put in together because liicy are beneficial under
•imilar conditions, and arc complcnicnlary in promoting fuel economy,
to the

other in the saving of coal.
The mechanical draft
posniblc to utilize the economizer to the fullc-tt extent;
chenpeHt grades of fuel; to handle heavy, sudden overloads

each

helping

outfit

makei

the

it

burn titc
nn the boilers; to get along with fewer boilers; to dispense with ex*
pensive chlmneyn; to obtain nil the draft wanted in all conditions of
wealhcr and to secure more thorough combustion.
Besides mechnnical
draft work, Ihc (ireen people arc doing n large business in healing and
vrnlilaling apparatus and in artificial drying outfits for brick yards,
wciodworking plants, paper initln and other industrial establishments.
to

April
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Weekly Record
UNITED STATES PATENTS ISSUED APRIL
Rosenbaum & Stockbridge,

.'Conducted by

16.

of Electrical Patents.

1907.

"

Park Row, N. Y.]

Pat. Attys, 41

ELECTROLYTIC APPARATUS; Anson G. Betts, Troy, X. Y.
App. filed May 11, 1904. In an electrolytic apparatus, the combination
with a vat or tank; an electrolyte containing an oxidizable ingredient
of insoluble anodes and means for imparting to the anodes a reciprocating movement through the electrolyte.

850,127.

PORTABLE ELECTRIC

850,129.

MEASURING IXSTRUMENT;
App.

Henri Bourgeois, Damprichard, France.

filed

July

31,

1905.

A

combined voltmeter and ammeter

Has
may
is

of the type resembhng a watch case.
a small spring reel on which is wound a flexible conductor which
drawn
outward
through
a
hole
in the casing when a connection
be

to be

made.

ELECTRIC MOTOR-STARTING DEVICE;

David R. Knapp,
Howard E. Cade. Pencoyd, Pa. App. filed Dec. 7,
automatic means for starting an electric motor after power
has been supplied to the same through a resistance. Covers detail
features of a system of contractors, the magnets of each of which is

850.165.

Philadelphia, and

An

:9o6.

wound.

differentially

ELECTRICAL CONDENSER AND METHOD OF MAKING

850.166.

THE SAME;

Robert C. Lanphier, Springfield, III. App. filed Dec.
of insulating a condenser which consists in first
13. 1905thoroughly drying the same and then immersing it in a bath of
sulphur heated to the point at which the sulphur becomes a thin

The method

liquid.

ELECTRIC TRANSPORTATION SYSTEM; William C. McMurray, Wellsville. Ohio. App. filed Nov. 20, 1905. A telpherage line
having two trolley wires or cables which carry entirely separate trucks
of the car.
The circuit is made through the motors from one truck

850.173.

to the other.

ELECTRIC MOTOR;

850,203.

March

12,

normally

1906.

Ralph E. Barker, Lynn, Mass. App. filed
In combination with an electric motor, an impedance
with said motor, and automatic means for short-

series

in

circuiting said impedance at starting.

AUTOMATIC DEVICE FOR INDUCTION-MOTORS;

-850.205.

R. Bergman. Lynn.

Mass.

App.

filed

March

20,

1906.

Sven

In combina-

tion with a single-phase induction-motor having a three-phase winding
and different connections for starting and for running a switch controlling said connections, and a magnet-winding controlling said
switch and connected between the motor-terminal not connected to
the source and a neutral point.

AUTOMATIC MOTdR CUT

OUT; Frank E. Case, Schenectady, N. Y.
App. filed July 18, 1906. Relates to the connections of
the motors in electric locomotives where four motors are used in
separate pairs.
Has means whereby the blowing of a fuse in one
motor automatically affects the cutting out of the motor of the other
corresponding group or groups.
DISTRIBUTION; Budd Frankenfield. Norwood,
^850,217.
850,211.

SYSTEM OF

Ohio. App. filed March 17, 1906. In a system of distribution, a main
source of current supply or feed-conductors, a dynamo-electric-machine
unit comprising two armature windings and a generator-armature
winding having shunt field excitation, and one or more shunt fieldwindings, and a separate generator having a series field-winding and
an armature-winding in series with one 01 the other windings.

SYSTEM OF DISTRIBUTION; Budd

Frankenfield, Norwood.
850,218.
Ohio. App. filed March 31, 1906. In a multiple-voltage system of discomprising
main and neutral or
plurality
of
conductors
tribution, a
compensating conductors, a balancer comprising armature-windings,
comprising
conductors
and
interlocked
switches for conand means
necting the windings to said main and compensating conductor,
App. filed
Isidore Kitsee, Philadelphia. Pa.
-850,231.
April 24. 1906. Relates to a system of submarine telegraphy in which
a plurality of batteries at each station of the line are made unnecessary, although the transmission is by the method of currents of oppo-

TELEGRAPHY;

site

polarity.

BRUSH HOLDER;

John P. Mallett and Thomas E. Drohan,
Madison, Wis. App. filed May 10. 1901. Has a stud on which a
brush-carrying frame is loosely mounted, a member rigidly secured to
the stud and extending between the arms of the frame and supporting
a U-shaped spring which engages the brush-carrying frame.

850,237.

CIRCUIT DETECTING DEVICE;

Louis M. Schmidt. Lynn,
Mass.
App. filed Oct. 8, 1904.
A laminated V-shaped core having
divergent legs carries a winding and is adapted to be positioned on
conductors of different sizes.

850,258.

.

VAPOR

ELECTRIC APPARATUS; Charles P. Steinmetz.
Schenectady, N. Y.
App. filed Oct. 17, 1904. A means for initially
heating mercury vapor lamps so that they will start easily in cold
weather.
Has a heating coil which surrounds the tube at the base
thereof where the mercury is contained.
DYNAMO-ELECTRIC MACHINE; Karl Sulzberger. Berlin.
850,2^6.
Germany. App. filed April 3. '1906. In a dynamo-electric machine of
the commutator type, a field structure provided with a compensating
and commutating winding, the commutating portions of the winding
for the several poles of the machine being connected in a group and
the remaining portions of the winding being connected in another
group.
SYSTEM OF
CONTROL; Clifford R. Tatcm, Buffalo,
850.277.
N. Y. App. filed March 31, 1906. Relates to the construction of a
starting controller for motors of^ large capacity in which the controller
is designed to be cither automatically or manually operated, and to
reduce to a minimum the loss of energy in the starting apparatus.
First supplies an alternating current motor with current at reduced
voltage and later current of full voltage from the line.
850.270.

MOTOR

850.278.

Ohio.

SYSTEM OF DISTRIBUTION;
App.

filed

March

31, 1906.

Lewis L. Tatum, Norwood,
Relates to multiple voltage systems of
of feeder conductors and circuits.

having any number
Provides means whereby compoimd wound dynamo electric machines
can be employed in balancers fur multiple voltage systems with less
danger of the balancers racing on unbalanced loads.
distribution

837

«S0.279.

CUT-OUT FOR VAPOR ELECTRIC APPARATUS;

850.287.

COMBINED FIRE AND BURGLAR ALARM;

Tycho

Has a
\'an .\llcr. Schenectady. N. V.
App. filed Oct. 12, 1904.
thermostat in close proximity to a special heading coil and the movement of the thermostat arm when warmed, trips a circuit-breaking
lever.
Is intended to cut the lamp out of circuit in case it fails to
start within a reasonable lime.
Alexander M.

Bennett, Ellsworth. Mich. App. filed April 18, 1906. A circuit-closing
device which is adapted to be operated by a cord or wire extending
therefrom across the windows and doors to be protected, so that
any disturbance pulls the wire and closes the alarm circuit.

DUPLEXING TELEGRAPH

850, 305.

LINES;;

Isidor Kitsee, Philadel-

Relates to duplex telegraphy on
Pa. App. filed Aug. 9, 1906.
submarine cables in which the usual balancing resistance and capacity
are dispensed with, thereby avoiding the expense and the continual
phia,

necessity of readjusting the balance incident to the ordinary systems.
James L. McQuarrie, New York, N, Y.
App. filed Oct. 2, 1905. An annunciator of the telephone drop signal
type having a pair of spring blades normally held separated by the
armature of an electromagnet but which contact to close a local circuit
when the armature is attracted.

S50,,311.

ANNUNCIATOR;

850,,329.

ELECTRIC AND PNEUMATIC GOVERNOR;
A

Harry

W.

pneumatic deYoung, Philadelphia. Pa. App. filed Jan. 27, 1906.
vice for controlling the switches of an electric motor which operates
an air compressor system. In case the pressure falls below a predetermined amount certain detents are released which permit movement of the switch arms under the influence of pneumatic cylinders.

AUTOMATIC CUT-OUT OR FUSE-BOX;

850,,334.

Swan

C.

Anderson,

Oak

Park, and Charles H. Frenberg. Chicago, III. App. filed Oct. 18,
In order to widely separate the fuse terminals immediately
when the fuse is blown, patentee has the terminals on spring-impelled
arms which are held in alignment by the tension of the fuse wire, but
which move into separate position when this tension is removed.
SYSTEM Edward E. Clement,
850,,344.
Washington, D. C. App. filed March 20, 1905. Relates to details of
circuits of a system having a plurality of subscribers' lines and substations and a central switchboard for interconnecting the same, arranged in several divisions or parts.
1906.

TELEPHONE-EXCHANGE

;

KEYBOARD TELEGRAPH TRANSMITTER;

850,,364.

George

M.

Goddard, Rutland. Vt. App. filed April 30, 1906. Has a constantly
rotating shaft with separate commutator disks thereon corresponding
These are independently clutched to rotate
to the separate letters.
with the shaft by the depression of any particular key.

ALARM

FUSE; William E. Harkness, Chicago, 111. App. filed
Feb. 24, 1906.
thermal cut-out device for a telephone circuit having
two plates of sheet metal bound together in insulating relation and
having spring tongues between which the fuse wire is stretched.

850 ,365.

A

BATH CABINET;

John Hermann. Saginaw, Mich. App. filed
Relates to bath cabinets of the type having incanCovers
details
of construction by which the walls are
descent lamps.
made of a double thickness of plate glass with water-tight joints or
seams.

850,,367.

March

1906.

29,

PROCESS OF PRODUCING LIGHT METALS BY ELEC-

850 .376,

TROLYSIS;

Franz von Kugelgen and George O. Seward. Holcombs
Rock, \'a. App. filed May 4, 1905. The process of producing light
metals from their salts, which consists in electrolyzing the fused salt
in the presence of a soluble anode of heavy metal beneath and a
cathode above, thereby forming a salt of the heavy metal and drawing
off the latter salt periodically to keep its level remote from the
cathode.

PROCESS OF OXIDIZING ATMOSPHERIC NITROGEN;

850,39.

App. filed Dec. 24, 1904. The
Albert Neuburger, Berlin, Germany.
process of oxidizing nitrogen which consists in subjecting a mixture
of nitrogen and oxvgen to the action of an electric arc employing a
maximum energy ot 120 watts.
REL.XY Charles E. Scribner, Jericho, Vt. App. filed March 31.
850,,402.
1906.
A telephone relay of the type having all the parts stamped of
sheet metal. The armature is supported on one pole of the electromagnet by a knife blade pivotal connection so as to move without
resistance in spite of the magnetic flux.
;

AUTOMATIC FLUID PRESSURE AND MOTOR CONTROLLER; Walter J. Bell, Los Angeles, Cal. App. filed June 3,
A motor controller of the type adapted to close the motor cir1905.

850,,412.

cuit in case the pressure in a reservoir falls below a predetermined
amount. Has a cylinder the piston of which is weighted and which
has a link connection with the switch arm to close the same when the

pressure

falls.

TELEPHONE APPARATUS;

850 ,433.

Koby Kohn. New York, N. Y.

In a telephone system, the combination with
filed Oct. 24. 1906.
main-line wires, of a series of telephone-receivers each independently connected to said wires by an open electric circuit, a
generator adjacent to each receiver, and means operated by each
generator for closing its receiver-circuit and preventing the closure
of all the other receiver-circuits, substantially as set forth.

App.

the

TELEPHONE APPARATUS;

°5^i,434.

Koby Kohn. New York, N. Y.

Relates to modifications of the above.
CONTROLLER; Adolph Pedersen. Cleveland, Ohio.
850,,443.
App. filed Aug. 16. 190s;. Controller for small motors such as are
used for electric drills. Flas manual means by which the circuit closing arm is caused to move abruptly into circuit closing and circuit
opening relation and automatic means by which the circuit is opened
in case the current exceeds a predetermined value.
SYSTEM; William W. Dean. Chi850,,470.
cago, 111.
App. filed July 16, 1902. Diagram of cord circuits, etc..

App.

filed

Feb. n,

1904.

MOTOR

TELEPHONE TRUNKING
central

of a
S50, 4?^.

exchange.

ELECTRIC

MOTOR

AND CONTROLLER

FOR

THE

App. filed May 23, 1906.
Tolin H. Hertncr, Cleveland. Ohio.
special svstcm of controlling motors having shunt and scries windIntroduces a shunt to
motor
vehicles.
ings adapted for use with
oppose the scries windings and varies the number of the scries turns
.»
bv the controller.

S.XME;

A

REINFORCING TELEPHONES;

Charles Newman. Elizabeth,
1906.
In a telephonic relay, a yibratorjr
15.
vary
the
resistance
of
a rcpeating-circuit, means
member arranged to
for vibrating said member, and a continuously movable cylinder in
contact with said member.
ELECTRIC SWITCH; Christian T. Toerring. Philadelphia. Pa.
850^ 506.
App. filed Nov. 24, 1005. A snap switon of the type having two depressible buttons witn link connections to an oscillating part which
causes movement of a spring impelled fi llowcr arm when the latter
is released by said part.
DEVICE FOR LIGHTING GAS LAMPS: Harold K. Wilson.
850. spo.
New Bedford, Mass. App. filed March 13. 1906. Gas lighter for
.*\
pair of metallic points are separated aoovc the
acetelyne lamps.
850. 4&«.

N.

J.

App.

filed

June

;

ELECTRICAL WORLD
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same bv a jump spark, and circuit controlling
be
are provided by which any desired lamps of a group may

jet so as to ignite the

means
850,5'M.

'tR-MX-SIGNALIXG SYSTEM; James

Ames.

Anderson,

S

A

device by which the accidental
Neb. App. filed May 29.
breaking of a train or separation of any of the cars will be inmechanical levers on the cars
Has
engineer.
the
stantly notified to
which hold one another in a relation to separate the circuit closing
connected.
are
contacts when the cars
tt
di
1906.

...
Mortimer H. Black,
ATTACHMENT FOR TELEPHONES; combination
with the
1

850,558.

Pittsburg

Pa.

App.

filed

March

The

1907.

6.

transmitter and receiver of the telephone of a yoke pivotally supported
bv said transmitter, a rod adjustably supported by said yoke, a support
adjustably carried bv said rod, a resilient clasp adapted to embrace
transmitter.
said receiver, and means for attaching said yoke to said
VEHICLES; Frederick G. Frank-enberg
850,570.
mounted
on the dash
post
Sept.
i8,
1903.
111.
App. filed

HEADLIGHT FOR

A

Chicago,
a

of

motor vehicle carries an

electric

lamp and

a

The

dynamo.

Vol.

XLIX, No.

17.

the bell operating magnet the relay for its own control, patentee has a
separate relay or vibrator in the circuit of the bell magnet.
OF
PLATE
850,788.
SAME; Louis K. J. Roselle, Paris. France. App. filed
Feb. 13, 1905.
A method for manufacturing plates for secondary
batteries, which consists in casting a core of active material, and casting about said core a grid provided with ramifications, said grid being
provided between said ramifications with a comparatively thin film of
metal, allowing the entire mass to cool, and finally removing said thin
film of metal.
POLE; George Q. Seaman, New York,
850,706.
N. Y. App. filed March 26, 1906. The trolley pole has link connections by which it is impelled upward by a spring through an intermediate detent, but in case of sudden upward movement the detent
is released to permit the pole to drop.
TRAVELER; Lewis D. Shaffer. Paint Borough,
850.797.
Pa. App. filed Nov. 25, 1905. Mechanism adapted to creep through a
conduit by manipulating suitable cords attached thereto. Has pairs of
gripping devices which alternately act to clamp themselves to the
walls of the conduit pipe.
LINE CARRIER- Lewis D. Shaffer, Paint Borough. Pa. App.
850.798.
Designed for use. in stringing wires after the
filed Nov. 25. 1905.
first has been strung, as well as carrying wires, lines and the like
across an intervening space having a wire for supporting the device.
FOR ELECTROPLATING-CELLS: George M. Elliott,
850,823.
An anode for electroplating-\pp. filed May 7, 1Q06.
Belvidere, 111.
cells, comprising a series of slightly-tapering teeth or columns, a severable transverse bar connecting said teeth at one end, all of said
parts being integral and composed of a pire metal to be deposited
on the cathode or article to be plated.
FOR INTERLOOvING CONDUITS;
ADJUSTING
850.825.
John L. Fay, St. Louis, Mo. App. filed Sept. 16. 1905. The vitreous
blocks which compose the conduit, are made in sections assembled side
by side and end to end in lap-jointed relation so as to be water-tight
when enclosed in a surrounding bed of concrete.
FOR
FUSE IN CIR850,836.
CUIT; Harry H. Hornsby, Chicago, 111., and Edward W. Anger, Jr.,

METHOD

AND

SECONDARY-BATTERY
MAKING

TROLLEY STAND AND

CONDUIT

ANODE

850,j:37.

— Brush

MEANS

Holder.

a rod running
dynamo is driven bv a bevel gear connection with
driving connection
vertically through the post and having a frictional
J.
850?<jf 'sm¥cH VeKATING DEVICE;
arms deWash. App. filed .Tan. 25. 1907. The patentee has swinging The idea
pending from his car which carry small electromagnets.
relatively
other
the
side
or
one
to
electromagnets
fs to swing these
in passing

Rice,

Elton

^

Spokane.

CONNECTING

CUT OUT BLOCK

switch point
of the track rail so that thev will attract a
that it is not properly
it to the right position, assuming

and move
«-n

s,'r

John D.
"fi EVATOR SIGNALING APPARATUS;Relates
to
York n"\\ App filed June 30, .906.
number, of

Browne,
detail

of

*'°'*-it\v

cars and
Signaling system for elevators where there are a
for the cars going up, and
in whicE certain signals are displayed
down.
going
cars
the
for
displayed
other specific signals

OR LA\ING ELELlKiU
APP\RATtS FOR THREADING
PIPES; Thomas J. Cope Phila'conductors IN CONDUITS OR
A mechanism adapted to be
1906.

85062?

App. filed June n.
Pa.
attached thereto by
inserted in a conduit pipe and which has ropes
is caused to creep or walk
the manipulation of which the mechanism
behind
i«cable
the
_
,,,_
.„
through the conduit dragging
AP830,630.
.^pp. filed
Jr., Brooklyn, N. \.
PARATUS; William N. Dickinson,
motors
system for controlling alternaling-current
July 20. 19^5.
alternating
designed to reduce the chattering of the parts due to the
systems
a minimum. It is aPP^ed mainly to elevator
currint
delphia,

ALTERNATING CUKRENT MOTOR CONTROLLING
A
to

FRAGILE VESSELS;

Samuel

PROTECTIVE DEX'ICETfOR
850653
^
In order to
firguson^ Schenectady, N. Y. App. filed Nov. 7.of 904he mercury conprotect glass tubes from the water fiammer effect
metallic diaphragm in
ia^ed tLrein, patentee provides a perforated the
mercury.
each leg or branch of the tube in the path of
Macmillan,
Campbell
DYNAMO-ELECTRIC MACHINE; Mechanical
850 M4
construction
'
Schenectady. N. Y. App. filed May 25. 1.906.
un'Po'jr
current
alternaling
of an
ni="^'l'"'; „,,
r\r>
ivnirATnuINDICATOR
FIRE
850681
July 23. S"*- .««
George L. Smith, Aberdeen. Scotland. App. filed
ot temperature
rise
a
through
^les to fire alarm adapted to operate
tube extending throughanywhere through a considerable area. Has a the
expansion of
undue
fluid,
out the area and which is filled with
an alarm circuit.
w^ich impels a diaphragm into a relation to close
App. filed
Mass.
Harrington,
850^7 ME-FER;Wifiiam Stanley, Great of the meter isjourna led n a
^'n'ov 10 1004. The revolublc element devices
vertica
usual
'"'he
''^
horl.on t'alTfane while the registering
Jha't
revoluble clement by. a 45
i,lane and arc connected with the
howis,
mechanism
registering
The
I;av"nK "riction gears or cones.
electromagnet.
and
spring
separate
by
a
ever propelled
and
John
Summers
J.
rNDICATOR; Jesse
gtofai

AND TEMPERATURE ALARM OR

FLFCTRKAL

d

App. filed April 5, .906. An '"d'cator
Indianapr.is. Ind.
ot a fire bv presen ing a
the t>pe adapted to in.licale the location
."
numbering attachment.. Tlie wheels are
or
counter
number on
which is actuaround by an intermittently operating device

'^XVry

neaped

AP85„r'^)u 'foMA^C 1-?J^P' m«' "S:i?£¥^Ic"HOISTING
App. filed Jan.
Herbert S. Vanentine. Stamford, Cotjn
'^'iKs RAT US
<h'j
""d"
shaA
a tiireaded
A nut moves longitudinally oneach
lo 1007
end engages a form of
of the rotation thereof and at
which oncratcs the motor controller.

in'flJ?5?ce

fiiitrh

„

-n

and Sven R.. Bergman
TRANSF?JKMER; Claxion E. Allen
4
8«.7
*^
.s made ot
App. file^l April 24. ")"« The transformer
Lynn. Ma"

850,694.— .Automatic Stop

for

Electric Hoisting

Apparatus.

App. filed Dec. 10, 1903. The ends of a fuse cartridge are specially notched so that only a predetermined fuse can be
assembled in a certain circuit.
,, ,.
mSELECTIVE CALL APPARATUS; John A. Hullthe Top.eka,
850,837.
switchThe conibinalion of
Kan.
App, filed July 13, 1905.
therefor,
p.iwl
shifting ratchet, a jiropclling device and a linMing
lorcc
or
the
slowly
b.v
move
adapted
to
balance-bar
and a compound
Adrian. Mich.

i

.

,

gravity in both directions.
„
,
„
APPARATUS; George \V. Smith, Baltimore,
FIUIC
850,853.
Md. .App. filed l>co. 8, 1906. Relates to details of the local alarm
door IS
bell of a fire alarm box by which it is rung whenever the
»,^cr
opened to turn in the alarm proper.
AnLos
Tunison.
rray
C.
lELlCGUAPIl
EMI'.RGF.NCV
850,858.
(grooves with
-- having
A tablet
• <
App. filed July 27. 1905
gclcs, Cal.
.
moved
to
stylus
is
which
a
throuRli
and
contacts
inset segments or
Irunsinit a signal in case a person who does not understand telegraphy
emergency.
soinc
message
in
transmit
a
has to
William I. Wooldiidge. Schenectady, N. Y.
850,863.
Desigiieil to obtain a more cflcctivc use of
App. filed lunc 8, 1906,
that
the conductive material of the Iransfonncr by so arranging it
heat
is more readily dissipated carry more
the
from
which
portions
current per unit of cross sectional area than the nihcr portions.
KI.ICCTKOI.YTIC ( KLLS; Robert 11. I-. Fln8S0.867.
In an electrolytic
Ap|i. tiled Feb. 12, 1907.
Iny. Belfast. Ireland.
comprising
a frame, two scries "f cai lions, one supcell, an aiiorlc
ported in each side of said (rame, and copper bands connecting the
outer ends of said carbons.
^
,.,
.
ELIICTUUAL SVVITtll; Kuy II. Manson. Klyrin, 0. Afip.
850,870.
'IVlriili.inr switch hook detachably secured to it«
filed May 9. ioo.|.
pivot or fiiUruin anil having a yielding piessiiii- device normally
mninlailiing the hook in assembled relation tlirrrnn.
O.
leveii
Pcdersen. ICleveland,
Adolpli
850,873.
Has means controlled bv the magnetic
App fileil Aug. 16. 1905.
thereof over
llux of the motor for moving the ciuuil closinK arm
the resistance ronlarts.
..
,
^
»i
t
a
COMI'OSITI'; MKTAL; Llewellyn Park, Orange. N. J. App.
8so,88i.
A material for use in Bloragc batteries comInn. 20. 1906.
filed
posed of cobalt anil nickel each in the form of a milnlanlinlly integral
Mrurturc intilnntrly engaging logelher to form a con»|ii.iige lil<r
.

.

ALARM

,

.

,

.

.

TRANSFORMEK;

BATTKUY OF

850,358,— Circuit Detecting Device.
..haprd
certain otl.!;

8.^',.;,:

1.

Ml"'

arc a«»ernblcfl In the form ot n croi>» witli
punchinit" or luinilur.
.
,,
.,
KrrrI II, Corey, Sclicnccliidy, N. Y.. App.
lor ninglc track foad« opernlinn on
1.1
provide n BtiilT nystrni ndaplcd to
pain in tiolli dimlionn in «r»up«
'iiaing with nttcndanti arc required.

l.lch
I

I

.
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ON A NON( ((Al I.N(.
I,l(
.I II'IIt cinil Carl Unumnartl, Tcpi/oj.
I',

.111

A

proccfc* tor promil face. coii*iHtiiiH in
cnntfiintiiR Kilt enamel

"V rlcttro-dr|»oHiti(>ii.
t.ionniii and William T.

Mitt'
••

I

.May

5,

190A.

Sutton,
Innlcad ol mnking

MOTOR CONTKOLLKK;

,

Dehon G. Hobby, Albion,
8«oKi'(i""'TKl'!KI'lI<'lNI'.
a tele'n Y. Aiip. lileil May 14. 1906. .\ ilevicc for suppoitin((
to
the
ear when the device is be|>rnximily
pioiier
phone rccrivrr in
.\l other times the receiver i» moved out of the way by a
ing used.

ATIACIIMKNT;

loiineclioii

(mm

the telephone switch hook.
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912
9>3
9>3
914
914
914
915
915
915
916
921
929

this

is

not the vital point of the

loss

its

is

in central station

at

once a very

keenly and perma-

felt

work

is

to bring the

If

new business does not meet

recent

the

quirement.

every electric sign

destroyed to-day

would be

it

in

this

re-

or any city were

this

wonder and

a forty-eight hours'

people in a few weeks would be talking about the queer look

used to have at night when the business streets re-

the city

produced

display

the

light

in

We

partment

903
904
905
905

is

product into exactly this relation to the public.

893
900

But

Only when the need of a thing touches

matter.

papers.

901

This lack of universality

methods of business-getting to which much attention has been
given in our columns.

891

89 s

way.

its

apprehended, as witness the very skilful and successful

nently.
871

By William
Towne....

a

how

in

lamps and motors, and the

electric

comparison with another modern convenience.

service has not yet

889

—

Boiler Feeders.
III.
By Charles S.
Burning Fine .Anthracite Coal. By R. T. Strohm

But

widespread and as vitally connected

as

is

of the people as

life

demand.

it

to

long way yet to go before the use of electricity

ways

these

in

the

service

Surely the modern world would find

would look queer

city

of electrical

into the position of a necessitj' in the larger

word?

this there is a

the

price

extended

bard to get along without

fully

Johnston

Societies Commemorative
of the A. I. E. E

and

true,

is

that the economies

it,

very freely and the streets are aglow- with electric signs, yet all
over the city block after block will be found into which electric

1907.

Editorial

Death of Mr.

It

issue

CONTENTS.
The Engineering

the

greatly

come

sense of the

in a

During 1906 Electrical World printed and

circulated 970,000

has

yet

it

down

bring

to

that

service

New

the post office at

figure

Co.

York, N. Y.

well be proud of

that has actu-

life

of large production and wise administration have rendered
possible

far has
per year, $3.00
4-50
6.00

Canada

of

only necessity of modern

men may

central station

1

18.

Business.

decreased in price within recent years.

ally

Chicigo Office
139 Monadnock Block
1015 Schotield Building
Cleveland Office
Trust Building
Real
Estate
Office
Philadelphia
701 Atlas Building
San Francisco Office
Strand,
London, Eng.
House,
Norfolk
St.,
..
.Hastings
European Office.

No.

Several central stations have been very cleverly advertising
electricity as the

Edited by T. C. Martin and W. D. We-wer.

United States, Cuba and Mexico

1907.

4,

Central Station

114 Liberty Street, New York.
7605 Cortuxdt. Cable Address Electricil.

EIlectriciax.

should

be turned

domestic lighting and
sumer.

A

sign

in

town

— and

the needs

of the

lamps

advertisement
one,

companies can show*

new

business de-

more vigorously toward general

street with electric

permanent

effective

columns of news-

advertising

believe that the energy of the

in

average

small

every house

than

is

biggest

the

moreover, that precious few

Save

in

some Western small

electric
electric

cities

human habitations lighted by electricity is
small.
The same is true of small shops and

proportion of
prisingly
tories.

lack

Until

universal

that

necessity,

condition

this

and

touch

will

it

lack

comes from that condition.
consumer

to the

boomerang.

can be changed

with mankind
too

the

The

electricity

that

stability

of

ranks

con-

a more

it

demand

the
surfacwill

as

a

that

policy of leaving the small

gas company will sooner or later act as a

Some

central station

managers say the small user
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S6o
does not pay and

not worth bothering with, but the fact

is

remains that the gas companies

upon

thrive

patronage.

his

him hard, a

fact

Their rates favor him instead of
which he does not forget when public favors are being asked.
hitting

never expect to rent a telephone,

competent

ing clubs, public buildings and general

Institute of Electrical Engineers

a welcome addition to the

is

literature of telephony, if only for the reason that so little

on

measure of telephonic growth

before the American Institute of Electrical Engineers, or the

and of the central-station

Those who are not

directly

think

to

engaged

in

once of the

at

tele-

central

telephone stations and of their switchboards as the principal

number of

Incidentally,

is

in

vision

salient character-

modern engineering and applied science, is its preThe nautical almanac
of, and provision for, the future.
railroads,

'city

The

six years ahead.

computed

the

A

in subscribers' sets.

of

istic

is

out of doors, and only thirty per cent

is

the exchanges and

are supposed to be laid out ior

although, as a matter of

layout of large plants for

and water-distributing

lighting, gas,

such plants are frequently no

fact,

sooner completely installed than, like

restaurants,

that telephonic distri-

should be laid out with a view to conditions

biation plants

twenty years

fifteen to

New York

The paper shows

they are overcrowded.

ten years' growth,

least

at

plants,

aliead,

and

this

is

and systemat-

actually

ically done in the case of at least one large city system.

It is interesting to

observe

ing,

that, as in

prospecting for future

careful observations and counts have to be

buildings existing throughout

the

district,

skilled real-estate business

judgment of

men

Probable new railroad

rate of growth.

development

It is

and

determined by

theoretically

is

when questions of

streets in that district,

position

map

the

of

the

real estate valuation

are excluded.

In other words,

if

we

construct a

map

district streets,

and mark

it

the

number and

positions of

on

off

of the

telephones to each of which a line must be run, then

minimum

aggregate mileage of cable

laid,

there

for

a

one and only

is

one theoretical position on the map, for the location of a single
This position

central office in the district.

be obtained by taking a
^a sheet

aluminum map

milligram

—

flat,

rigid

— laying

in the position of

map

such as would

is

mass— say

of negligible

thereon a certain weight

— say

a

each telephone to be installed, and

then finding the center of gravity of the distributed masses after

Party telephone

conductors.

This

is

the

an electric lighting station to

applies to

minimum

supply a given distribution of lamps with
lines,

outlay of

however, theoretically modify

the

the proposition

with

the

nected to one line at successive distances of half a mile, the

as to the expected

facilities,

sociological
influences,

affect the layout of the

somewhat

two miles of

for

if,

say, four telephones are con-

anywhere along the

and not modify the amount of line-wire

route,

to be required.

The

a party

line

not an exaggeration to say that, in a certain sense, and to

flexible,

theoretically,

a certain minute degree, the position of a well selected central

;

central telephone station might be situated

plant.

into such estimates,

The

made of

together

and trade tendencies, even international or world
t-nter

appears that the paper estimates one

it

correcting for the restraints imposed by the streets.

preparing estimates for future telephon-

tele-

variable quantity, de-

of a central telephone station in a city district of full building

same proposition as
electric lighting, so in

more

or station to about 5000 line circuits.

city office

mimity; but, as the paper points out, about seventy per cent of

whereas the number of

;

pending upon the extent to which party-line service has been

com-

the

to

depend intimately upon the

plant, all

necessarily a

is

is

switchboard,

size of the cables, of the

provided

line-circuits

phones connected

carried.

furnishing communication

The

fact

the telephone

is

and not the number of con-

line-circuit or pair of line-wires,

nected telephones.

the expense in plant

at his residence.

determined,

dearly

although

noteworthy,

.\nother

that the unit of

this important aspect of telephone engineering has been brought

in

each householder

offices,

and one

at his office

to be verified in the next generation.

Sergius P. Grace before the recent meeting of the American

of expense

two

least

This would not be impossible, because, not count-

telephones.

Mr.

read by

The paper on "The Telephone Wire Plant"

altars

iS

Nevertheless, the estimate seems remotely high and not likely

Telephone Wire Plant.

phone engineering are apt

Xo.

would mean that each

it

would rent on the average at

family

would have one telephone

technical press.

XLIX,

Vol.

location of a telephone station supplying

system

distributing

is

somewhat more

therefore

than one which supplies individual sub-

sciibers' lines only.

telephone station, and the layout of a carefully designed tele-

phone plant

in

some American

depends on the forecaster's

city

The Vacuum Tube Lamp.

estimate of certain international trade movements, into which
cmintrics like Australia, China or Siberia, enter.
after the best skill

and foresight have been consulted, the layout

may have

of to-day

to

be materially modified to-morrow, by

new agents and

reason of the discovery of

ir>troduction of wholly unforeseen

No man

can

or

Halls

Nevertheless,

discoveries

and adventitious

earthquakes,

foresee

like

that

of

principles, or the

conflagrations,

X-rays.

The

tion

ultimately be between

will

present,

lake

the

it

is

mean

three times as

found

••'-'

in

15

and 30 pet

forecast

many

as

22 per' cent,

it

list

forecast

cent.

of

down

At the

If then

represents

of the poor

McFarlan Moore

at the

recent

than a decade of persistent and often discouraging experimentation leading finally to results
a

commercial stage, even

if

which appear

now

to

have reached

one does not share the inventor's

discarded, the tube lamp has undergone a process of evolution

we

about

This would be a very large

After deducting the entire

D.

an interesting record of considerably more

own

telephones per unit of population as are

the country to-<lay.

is

Tammany

connected telephones to popula-

believed to be less than 7 per cent.

meeting

influences.

telephonic growth in the hands of the community, as laid
in the paper, is that the ratio of

The paper read by Mr.
Institute

who

in-

could

roseate view of the future.

Beginning with methods later

Icaduig to a elcvice which, although seemingly of special rather

than of general adaptability,

luminating engineers.
brilliancy

Its

is

and reasonably good

carbon filament lamp.

It

worthy of consideration by

strong iK)ints arc
efficiency as

stands alone

its

low

il-

intrinsic

compared with the

among

artificial

illumin-

ants in having an intrinsic brilliancy low enough safely to be

used unscreened

in

the field of view.

It

has the practical dis-

advantages of a special high-tension transformer which must be
enclosed

in

a suitable safety

box, a highly ingenious automatic

May
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valve which has extremely important functions, and a

vacuum

more

glass tube 100 or

involving "glass plumbing."

feet long,

between carbon brushes and running commutators.

quality of the light

determined by the gas

is

in the tube,

and the modifications obtained by the use of nitrogen for

yel-

lowish light and carbon dioxide for whitish light are secured in

ways that are simple and

much

further increased without

some

at

The range

easy.

difficulty,

of color could be

still

although in most cases

which

loss of efficiency, the yellowish nitrogen tube,

presents chiefly orange and greenish yellow bands, being for this

reason of the best

The

tain to this particular gas.

good and pleasing

its

inefficiency of short tubes,

The former

efficiency figures

quality of the light

Two

to the eye.

points of the system are

troublesome.

The

efficiency.

quoted perdecidedly

is

of the conspicuous weak

low power factor and the

relative

which renders sub-division extremely
is,

at least, in part avertable,

while the latter seems to be inherent,

"the present average in-

difficulty

tensity of the tubes being about 12 hefners per foot,

would be adequately lighted by 8
such short tubes are not given

or 10

ft.

(4.5 or 5.7 watts per

The

candle-power).

be obtained from tubes 100 to 200 or

would be used

as

more

Data on

but to judge from

in the paper,

curve shown they would require 4 or

the

most rooms

of tube.

ft.

5

watts per hefner

best

work seems

to

feet in length, such

and other ex-

in large halls, stores, churches

For such cases the transformer box can be

tensive spaces.

easily located in a safe position

ture of the system, which

it

and

is

not an objectionable fea-

This

is

a matter of great practical importance in relation to sparkless

The

commutation.

The

86i

shows that

article

the reactance voltage

if

of the coil undergoing commutation exceeds an effective value
of 0.8 times the brush-contact voltage-drop, the commutation

endangered; wihereas,

is

on the contrary, the

if

effective react-

ance voltage can be kept below this value, quiet, or substantially
sparkless commutation

Since the reactance voltage

assured.

is

commonly from one-quarter

is

to one-half of a volt, the brush-

contact drop must be at least one-third of a volt,

and

some cases

in

tv/o-thirds of a volt, in order to satisfy the sparkless condition.

In order to investigate the influence of

upon the voltage drop
drum, or large bronze

commutator temperature

brush contacts, a rotatable contact

in

was

slipring,

having a breadth of

built,

a decimeter, and a diameter of 320

mm.

was disposed beneath the surface of

this

A

nickelin winding

drum, so as

an independent current, and to heat the same

to carry

any desired

to

temperature, the carbon brushes being maintained at a constant
pressure of 160 grams per

An

face.

sq.

cm. upon the rotating drum sur-

embedded

additional

insulated copper-wire winding

drum

enabled the temperature of the

measured

to be

show

the figures given

Incidentally,

ally.

that

electric-

when running

100° C, or at a temperature elevation of some 85° C, the
drum took about one-twentieth watt per sq. cm. of its cylindrical surface, or dissipated about three times as much power

at

as

equally raised in temperature but stationary.

if

well might be in the case of attempt-

ing subdivision of the light for small rooms.

The phenomenon
The

of the tubes appears to depend on casualities rather

life

than upon any form of continuous deterioration.

cause for blackening as

may prove

its

There

is

depends upon a number of variables, including not only the
temperature of the contact but also the pressure per unit sur-

is

action on the interior of the tube

transparency.

As

other contingen-

to

occasional trouble with the vacuum, a chance for

breakage or leakage, and the chance of failure
former.

To what

to be seen in the

gret that Mr.

trans-

the

at

point these troubles can be reduced remains

One

is

than,

The

article

shows

If

what kind of hocus-

illuminometers are accustomed to do

The tube
number of hef-

distribution of light

and probably not quite as good

certainly no better

is

as, that

given by a row of

and

contact drop

fell

general way,

it fell

incandescents actually installed were very badly located.

more

to

discredit the

Claims

good points of

tube system than any amount of criticism from rivals.

Moore has no cause

to be

ashamed of the performance of

tube in watts per hefner, but

enhancing the flux of

The Drop of
OF

lipht

at

the

to its intensity.

research,

influence

of

by

Messrs.

temperature

E.

.\rnold

The

and

E.

upon the contact

PfifTncr,

resistance

in

a

commutator

turbine
fall

below the

made

be

therefore,

commutator,

in

Moreover, since
positive

at

to

the

speeds,

reactance
rated load.

keep

down

the

0.25 volt at

out that

article points

high contact temperatures, such as those which
the

may

be de-

contact

drop of

and

produce

effort

should,

voltage,

Every

temperature

of

the

order to sustain the commutator contact drop.
this

drop

is

not numerically the same at the

and negative brushes, being ordinarily greater

at

the

negative brushes or with carbon anodes, different kinds of carin

certain

cases,

be

chosen with advantage.
It

has recently published an

manner, but

C. would give about

bon for negatives and positives might,

Commutator Contact

Zcitschrifl

irregular

about 50 per cent for a temperature elevation

troublesome sparking

Carbon Brushes.

interesting
the

Mr.

possesses no occult powers of

Pressure at the

The Elektrotechnische
nn

due

it

the

somewhat

1

was increased, the

temperature

50° C. and about o.i volt at 80° C.

may

at fault, or that the

a

in

the

Consequently, a brush which gave a drop of 0.5 volt at

voltage

the tube gives apparently an absurdly higher illumination

merely a sign that the comparison was

As

the initial temperature of 20°

and

of this kind will do

acci-

to

of 30° C. and about 80 per cent for a temperature elevation of

60° C.

at

if

of these

due

that the contact drop with the various kinds

volt.

0.03

veloped

is

one

dental changes in the others, are likely to obtrude themselves.

incandcscents of similar luminous output in the same position,

it

vary only
irregularities

volt

quite instinctively asks by

Its

to

and even then

al-

merely a linear source giving a certain

ners per foot.

necessary

is

it

put out the extraordinary figures on

kind of thing they certainly need improvement.

lamp

results

quantities at a time

current

In order to secure

contact.

of carbon experimented with varied between the limits of

pocus they were secured.
this

consistent

the

at

re-

leged illuminative efficiency which occupy a prominent place in
his paper.

face, the speed, the current density, the direction of the

and the chemical actions

We

hard knocks of commercial service.

Moore

carbon

a

very complex and

is

no

There

which may increase the cost of up-keep, few data are avail-

able.

between

resistance

incandescent lamps, although there

some eventual

impair

to

sufficient

cies

to be

in

contact

of

brush and a revolving metallic cylinder

is

drum
by

interesting to note that the temperature of the revolving
in

these experiments

applied

was indicated about

15°

C.

lower

thermometers than by embedded copper winding-

tested electrically.

This

is,

of course, consistent with general
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which accords

ex5>erience,

thermometer a lower indicated

to the

temperature-elevation than the resistance measurement of
Nevertheless,

impracticable to use resistance measurements

it is

commutator temperature

for determining

coils.

and more-

elevations,

power users
lower

power on such

will take

rate,

No.

by virtue of a

a contract

users will do the same, especially those having signs or

boards

i8.

not unreasonable to suppose that some sign

is

it

XLIX,

Vol.

bill-

the outlying districts of the city.

in

over coils are often deeply embedded and are subject to a

dynamo

higher temperature than the superficial metal of a

The same

and the same temperature

sistance of a carbon brush at one

elevation such as occurs in practice and with a variable current-

in general already

results obtained, although

The

density in the contact surface.

The

known, are very noteworthy.

resistance

depends on the direction of the current as already observed.
For a given direction, the contact resistance increases almost

and

inversely as the current-density,

New

to determine the contact re-

was extended

research

rotor.

ohm

twentieth of an ohm, plus half an

commonly about one-

is

divided by the current-

density in amperes per sq. cm.

Illuminants .\nd Street Lighting Contr.'vcts.

The new

panies and

and window

from the central

ficulties

source of revenue to

many

station

low

at

is

considerably better than

much

less

way

a tentative

in

the winter peak

day, which

at

lighting.

and

ner

was more

outer globe

clear

satisfactory

than the old-fashioned open arc lamp
its

mean

total or

who judged

The

present situation

questions

involves

a

is

of

much

more

The

load.

it

being turned
has always

objection

any other time because there are then

The attempt now being begun

more people on

the streets.

Cincinnati

noted elsewhere)

siderable interest by

it

will

tember and

As

April.

6,

there

a sign

attempt-

is

m. between the months of Sep-

p.

Novem-

the company's station peak in

ber and December comes about 5
siderably at

men developing

at

con-

with

under a contract whereby

of business

be turned on at 6

watched

The company

and window-lighting business.
ing to get this class

be

will

central station

all

m. and has fallen off con-

p.

amount of

a considerable

flat-rate

sign-window

lighting could be taken under such contracts without affecting

the yearly winter peaks in the

least.

customer for losing the

value

hour of darkness a better

rale

it

signs lighted at

of
is

As compensation
his

sign

to

during the

the
first

made

given than could be

At the same time he has

were not during the peak.

if

his

6 o'clock, about which time there are usually

more people on the

same time

sible at the

street than at

will

come

nul, and, therefore, there

interest attached to the Cincinnati campaign.

we were
that

it

assured, notwithstanding

wa? impossible

to get

the

A

is

much

few years ago

cxairiple

of

Montreal,

non-peak power business.

targe

power

to accept this

contriKls

with

view and went about
the

provision

that

to

secure

during

the

niontlH of November, December and January power could he

turned

oflf

glare,

it

and

in use,

it

illuminants,

pos-

is

it

and

The change

to

luminous

example,

arcs, for

by the company during the peak period.

If

some cases

in

in-

volves throwing out an open arc equipment wliich is antiquated

and ready

In other cases where

for the scrap heap, anyway.

enclosed alternating arcs are in use, the change to the more

luminous arc

cient

such a

involve

will

vestment
is

;

not

will

company can simply

pany substitutes a more

arc lamp for the

efficient

ment.

company

price

on

if

for

now

is

in

its

to be

one which should be

settled

for renewal,

it

is

more

available, but that the
is

between

what portion of saving should

to

company and what portion

llu-

street,

extra invest-

be able to re-

unless a price

warrant

arc,

improvements.

and the company as

the

it

the

to

where the company's present arc-lighting system

it

common

company puts

the

company should

The question seems

to

pay

to

effi-

street lighting as a result of the

In the course of time a
its

the city

tem

new

lamp giving as good illumination as before on the

the saving going to the

go

substitute

In cases where a com-

the city certainly has no right to complain
a

in-

so that as far as they are concerned, the situation

easy to handle, as a

duce

efficiency

involve any great additional

cient lamps for the old inefficient ones.

in

justify

to

and the creating of

new higher

In incandescent street lighting the

incandescent lamps

have to see con-

will

and above operating expenses

the immediate wiping out of old investment

new.

effi-

of present

sacrifice

city.
is

In cases

not already

order for the company

in

efficient street-lighting sys-

company cannot afford

to put

secured for street lighting which will

company making

a

change of

its

street

lighting

system.

Some

enterprising central station tnanagrr'. were, however, unorllio-

dox enough not

al-

company.

to reduce the cost to the

worn out and ready

5.

not always safe to predict just liow ihcc attempts for

non-peak business

its

to give the city better street lighting

to ])oint out to the city that a
It is

by

efficient

now

both arc and mcandescent, for those

siderable profit over

(as

same

was

easier one to handle, since

substituting

equipment that central station companies

at

street

the

than that of the open arc, and as seen on

less

and display lighting of various kinds during the early part of

more than

for

spherical candle-power

been raised, quite naturally, that customers want sign, window

the evening

of

did not appear to be as powerful an illuminant as the open arc.

it

has

It

various times to secure

this business under contracts which will prevent

on during

is

kw-hour against

than on most other classes of

been proposed

It

reason that

en-

other classes of lighting busi-

Consequently the fixed charges per

ness.

are

many

companies.

rates, for the

more hours per

the lighting usually averages four or

definite

dif-

The

man's point of view.

station

the street by the casual observer

turned on and

be a very satisfactory

to

central

when taken

good business even

come

year, has

is

the

closed alternating-current arc lamp equipped with an opal in-

most one-third

and used a certain

off by the central station employees,

number of hours per

which

lighting,

com-

Several years ago

lighting.

street

connec-

in

central station

open arc involved some similar questions and much greater

watts, though

Flat-rate sign

for

cities

into the field for

nice questions

introduction of the enclosed arc lamp as a substitute for the

lighting

Non-Peak Sign and Window Lighting.

some

made between

with contracts to be

tion

now coming

illuminants

electric

lighting naturally raise

street

some

Tile

technical iiucslions

and the change

to

more

involved
efficient

than ever the advisability of

when entering

in

street-lighting conlracls

ilhiminanls emphasizes

cities'

into such contracts.

more

scouring technical advice
It

is

much more

satisfac-

tory for a central station conii>any to deal with technical

men

May
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4,

who know nothing about

such a matter than with those

in

may have behind it a motive
engineer is much more im-

every suggestion of the company

lawyer

drawing up

rate or that there

than a

tract, in

view of the much mixed-up condition of candle-power

a

long-hour customers without lowering

The

at 6 p.m.,
It

Colorado Springs are

at

that

is

the rate

if

for

it

customers.

all

right for the stores that close

is

too high for those keeping open

is

it

all

the evening.

one of the fundamental principles of rate making that

is

kw-hour

costs less per

many

occur in

likely to

lower

a

for this class of

it

Controversies such as the notable

ratings of street illuminants.

one

fact

made with

be

any way of lowering

is

con-

street-lighting

portant

in

money could

occur to them that more

An

poor bargain.

to give the city a

the

and who are suspicious that

illuminants

values of different

863

it

whose demand ex-

to serve a customer

cities al-

tends over four or five hours a day than with a one hour per

most any time, and

keep on occurring until the rating of

will

lamps and drawing up of street-lighting contracts are on a more
than

satisfactory basis

it

generally

The

present.

at

is

that

many hours

current
or 1200-cp, wxre so drawn up, not with the intent of the central
question to deceive, but simply to avoid

the unnecessary confusion and agitation which the introduction

put

company or a

for a

number of

tain

more

of

lamps.

had

meet the competition of isolated

to

many

in

lamp using a

One method

efficient arc

Ky. (printed elsewhere

lamps, the experience at Louisville,

in this issue)

valuable as establish-

is

is

likely to be favorably considered

other cities where such a change

four-ampere,

of,

contemplated.

is

tage to them, and

central station

medium

managers operating

size are longing for

means

of private gasoline lighting plants.

conditions

a

in

in

We

towns of small

recently looked into

town of about 4000 population where some

half-dozen such gasoline plants had been installed in the busi-

The

ness district.

many

conditions there were so similar to those in

other towns, and the methods which should have been

pursued to meet
of this

this competition

particular

case

company's rate was

An

were so apparent, that a review

be of value.

The

p.

plants

were

installed

electric

kw-hour with no

10.8 cents per

the

for

rate

light

discount.?.

keeping open

places

in

m., or in other words, in the very establishments

after

which were

formerly the most profitable commercial customers of the eleclight

tric

cream
ment

Thus

company.

the gasoline plants

had taken the

of the commercial business, leaving the central station

The

the skim milk.

central station

to serve simply the class of

service only a limited

was carrying

a big invest-

commercial customers using

number of hours per month.

The reason

the gasoline plants had found a footing was primarily that electric

lighting

was costing the long-hour customers inordinately

under the existing system of

by virtue of

a

first

kw-hour

rates.

It

was also evident

of illuminating engineering,

lack

that

illuminating

the

that

former

Most of them could have obtained greatly improved
engineering

factor,

however,

of the central station service
is

the

results

Aside from the illuminating
great

obstacle

was evidently

in

the rate.

already low, the company's officers think.

Iiut

We

it

the

way

The rate
docs

not

engineering

the

is

full

By

and good voltage

service

of

and the service otherwise

a

It

goes without say-

have a

reliable

In the plant in question

could not

fail

to

station.

not be out of place here to point out some of the

when making

avoided

be

to

rates

to

meet gasoline

Some companies have very unwisely simply put

competition.

down 30

regular rate

to put in gasoline plants.

for the

exerted on the

be

can

excellent,

have an influence against the central

the

a

constant disagreeable flickering which, although

was

may

installation

but by attention to these

;

regulation.

there

things

in-

moment main-

a

customer's

a

effect

slight

It

incident to his

do not for

as a foundation should

company

ing that the

company

customers about

to 50 per cent to

Such

a

move

for the reason that

sure to

is
is

it

make

illogical

trouble

and savors

of discrimination which the public will tolerate less and less

Rate reductions, to be logical and non-discrim-

as time goes on.
inating,

must depend

load and what

entirely

on the character of

a customer's

costs to serve him, and not on the size of the

it

club he holds over the company's head in the shape of threat-

ened competition.
cause he

may

ask

cording
ihi'

if

all

is

given a 5-cent rate be-

paid lo cents WTthout a

there

The only

ID cents.
to

John Smith

why he should

business; or

open

If

otherwise be lost as a customer, John Jones,

to

illumination that they should.

expense for changes.

after the fixed charges

gasoline plant business.

of the

ting anything like the

slight

result

charged the

is

given (as he should be) a low

is

two matters a very deterrent

growth

who has always

at

such a

at

30 hours' per month use of his connected

gasoline plant can always be kept out

customers who had adopted gasoline lighting had not been geteffective

on

to take

even by a proper system of rates and attention to

tain

the

showed that the

inspection of the business streets at night

gasoline

6

may

no advan-

lamps, a lower rate for the second 30 hours' use, and so on.

stallation are taken care of.

meet the competition

to

is

it

Another method of accomplishing a similar

rate per

or

company can afford

tomers, and these the

The

optional.

is

rate, as

availed of only by the long-hour cus-

is

it

either system the customer

Reason Some Gasoline Plants Exist.

Many

This rate

short-hour customers do not want such a

In this case

open arc .lamps.

The

charged a fixed

is

connected, plus a rate of 4 to

multiple rate system where the customer

luminous lamps for 9.6-ampere

"o-volt

kw

6 cents per kw-hour for energy.

by

the city authorities not only consent to, but urge the substitution

rate of about $2.50 or $3.00 per

rate.

ing a precedent which

the adoption of the readiness

is

according to which the customer

to serve rate

likely to arise in connection with the introduction of the lumin-

ous and other

competition of

cer-

view of the questions that are

In

similar to meeting the

respects

prob-

electric plants; a

offi-

would prevent the substitution

that

for such

find plenty of precedent

not desirable either

city to specify simply a

watts, as

efficient

We

rates among the more successful large companies which have

gasoline plants.
It is certainly

per day, and so lessen the temptation to

gasoline plants.

in

lein

of the question of candle-power with non-technical city
cials wrould be sure to raise.

a rate whicti

lower the cost per kw-hour to consumers using

will

have the technical meaningless specification for lamps of 2000

in

make

to

great
it,

company

how

is

can be given without discrimination to any customer desiring

majority of street-lighting contracts which at the present time

station

The question then

day demand.

is

customer requires.

no

deficit,

satisfactory

comers and

to the cost of

help pay

in

the

murmur, has

deficit

why he should
rate

a right

on John Smith's

system

is

be charged

one that

which the prices arc graded

is

ac-

giving the particular character of service
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Death of Mr.

J.

Johnston.

We regret to announce the death of Mr. W. J. Johnston.
former proprietor of this journal, which occurred from cerebral
hemorrhage at ii 130 p. m., Sunday, April 28, immediately after
his return home from a visit to Washington.
Mr. Johnston
had been in vigorous bodily and mental health and the untimely
end arrived when, after several years of strenuous effort, he
had brought his latest publishing enterprise to a point that
would have permitted an easier pace. With the appearance of
a man under the age of forty in the natural course he would
have had remaining a long and productive period of life.
Mr. Johnston was born at Ballycastle, Ireland, in 1851, and
In
as a youth tO'^ik up rhe occupation of telegraph operator.

XLIX, No.

Vol.

i8.

later became sole proprietor.
In the interest of this publication
and for the study of export trade conditions he made a trip
around the world and several other extensive foreign trips, and
had brought the journal to an excellent position at the time of
his

death.

A

sanguine disposition, an extraordinary persistency of purpose and indefatigable industry combined to give special prominence to Mr. Johnston in any field in which he labored. His
of purpose at times gave rise to friction in his
men, but his integrity was above attack and an
innate kindliness and a social disposition endeared him to a
inflexibility

relations

to

large circle in private

life,

and

who came

to all in business life

to appreciate his sterling qualities.

much to Mr. Johnston. A generaago he fixed a standard of fearlessness and independence
in editorial conduct which was then rare, and nothing subsequently ever swerved him from the principle that the editorial
Technical journalism owes

tion

pages

of

above

all

American
a

member

a

journal

technical

On

member

from

be

wife,

Caesar's

like

associate

Institute of Electrical Engineers

of

the

foundation,

its

of the American Institute of Mining Engineers, and

a past president of the

The

should,

He was an

suspicion.

American Trade Press Association.

Engineering Societies Commemorativ'^e
Medal.
April

Engineering

New York

Founders'

17,

Societies
City,

Day,

dedication

the

West

Building,

had associated with

of

the

Thirty-Ninth
it

new

Street,

the presentation of

W. Raymond,
American Institute of Mining Engineers, Mr.
R. W. Pope, secretary American Institute of Electrical Engineers, and Prof. F. R. Hutton, secretary American Society of
"Distinguished Service" gold medals, to Dr. R.
secretary of the

Mechanical Engineers. We reproduce herevrath the reverse of
medal, full size. Dr. A. R. Ledoux, past president of the
Mining Engineers and of the United Engineering Society made

this

MR. W.

United Slates, and after returning to
permanent residence in this country in the
early seventies.
In 1874 several Western Union telegraphers
founded The Operator, to which Mr. Johnston at once became
a contributor in November, 1875, his name appears as part
proprietor, and with the issue of January i, 1876, he became
sole proprietor and editor. In December of 1875 he was notified
by the Western Union Company that his continued employment
with that company would depend upon his giving up all connection with The Oferator. In reply Mr. Johnston stated that
he failed to sec in what particular his connection with that
journal, the work on which was necessarily done when off
Ireland, took

Chairman

the presentation at the request of

JOHNSTON.

very graceful and felicitous terms.

came

1868 he

J.

to

up

the

and did so

Lieb,

in

In the course of his re-

marks, he described the medal and said

:

"In order to give pub-

his

;

.

duty

own

time, could be injurious to the interests of the
have taken a great deal of pains to make The
Operator a paper worthy of the profession, and have been very
in his

company:

"I

!iiicccssful

so

allow

it

far

in

my humble

efforts;

therefore,

I

cannot

to sink into oblivion without at least a struggle."

Johnston
editorially

then

tendered

his

resignation,

and

in

Mr.

commenting

upon the attending circumstances, dwelt upon the
in the conduct of any publication, of absolute

absolute necessity

journalistic indcpendonrc of every interest in

6,

its

field.

The Operator was published as a semi-monthly until January
188.3, when it assumed the name of I'hc Operator and Illei-

trieal

World, which

Irical

World

title

in

April,

188.3,

was abridged

to Elei-

owners, Mr. Johnston took a trip around the world, and on his
return in 1900 began the publication of Mining and Metallurgy,
which in tlic following year was merged with the Engineering
and Mining- Journal, of which he had beromc one of llie proprietors.
In 1003, while still conncctetl with the latter journal,
he started the Pacific Coast Miner, and shortly afterward ceased
his connection

KNGINKKRINC; SOtlKTlKS

In 1899. after selling the journal to the present

with the Engineering and Mining Journal.

1904 he began the publication of the

,Vfirii»ig

In

Magazine, which

was issued under his proprietorship until last year. In igo.s he
purchased an interest in the American Exporter, of which he

CU.VI

MKMUKA

1

IVK MKHAI..

expression to the appreciation of these three founder societies for thoir three great secretaries, there have been prepared
by the distinguisliiKl artist, Victor Brenner, three identical gold
lie

Ujwin one side there

medals.
the

spirit

is

depicted a figure representing

of invention and research, typified by a youth

holds in his hand a tablet, U|X)n which his .attention
r.nvcloping him
of

a

Above
right

is

a cloud of steam,

modern ItKDmotivc.

typical

.xppears the top of a blast

hand ap|>ear

the

which

of

rises

from the

meclianiciil

furnace,

is

who
fixed,
st.ick

engineering.

ndow

emblems of the "Founder

and

at his

Societies"

-

M \v

4.
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encircled by an olive wreath, while opposite

is

a view of our

present building, with an inscription reciting the fact and date

of

dedication.

its

work of

Above

the seated figure are suggestions of

and miner, represented in the one
case by a high tension electric line and in the other by men
operating a power drill. Upon the obverse of each medal are
inscribed the circumstances of its bestowal, and the names of

86s

Mr. G. M. York called attention

to the fact that extensive use

of cables for long distance transmission

The

ble.

is

absolutely impossi-

in transmitting

inefficiency of the cable

speech

still

original design of the medal has been presented to Mr.
Carnegie as a souvenir of the event, which included also the

improvements in cable manufacture that have
recently been made. As an example of the relative inefficiency
of cable circuits, he stated that one of the regular lines from
New York to Chicago transmits speech as well in volume and in
quality as a cable circuit only 20 miles long.
It would seem,
therefore, that the overhead wire circuit will not be displaced
merely because it is unsightly, but it will continue to be used

unveiling of his bust in the library.

for long-distance telephone service.

the

the electrician

recipient"

its

The

exists in spite of

Mr. Gilman remarked that the prime requisite for the wire
is used between the cable terminals and the subscriber's
station is that it must be of first-class quality and must mainthat

April Meeting of the A.

E. E.

I.

tain

At

the meeting of the

American

Institute of Electrical Engi-

held at the Engineering Societies Building, on April
two papers were read and discussed simultaneously. A
paper by Mr. S. P. Grace, entitled "The Telephone Wire Plant,"
was presented in the main auditorium, while a paper by Mr.
D. McFarlan Moore, entitled "Light from Gaseous Conductors Within Glass Tubes," was presented in assembly room
No. 2, which was illuminated with the Moore tube lamp.

insulation.

its

unless

The rubber compound

properly protected.

is

it

The

neers,

the cotton braid.

26,'

and moisture unless it
problem resolves itself

considerable portion of the paper by Mr. Grace dealt with

the problem of determining the probable equipment to be re-

quired for future use.

It

was stated

that an analysis of the con-

struction cost of the total telephone equipment

shows

two-thirds to three-quarters of the total expenditure
for the outside plant;

The author

wire.

that

that
is

from

required

stated that until recently the type of dis-

most generally used was made of No. 14 B. & S.
gauge copper. It was not necessary to use so large a wire for
conductivity, but it was required for mechanical strength. During the past year there has been put on the market a copperclad steel wire made by a new method. Copper is welded to a
steel ingot and the copper and steel are drawn out uniformly
tributing wire

together.
A No. 17 copper-clad
30 per cent of that of copper has
No. 14 hard-drawn copper wire.
material used in distribution to

the

the

and

Thus, the new wire allows the
be reduced by one-half, and,

is still

it

costs approximately 30 per cent less than the No. 14 cop-

insulated cable.

THE MOORE TUBE LAMP.
McFarlan Moore described the latest
form of the tube lamp with which his name is associated. The
lamp consists of a continuous glass tube about 1.75 in. in diameter and of any length not exceeding 200 ft The lamp equipment is
In his paper Mr. D.

14

13
.06

X
s

Y
,^

s

S.M

5.03

\

\s

a.

There is so much sulphurous smoke in the atmosand towns that iron wire is soon destroyed, and
it is uneconomical to employ such wire.
In such localities copper wire has generally been used. It would seem that the copper-clad steel wire would prove especially useful for such work,
because it has the required tensile strength and sufficient conductivity, and yet costs only about one-half as much as copper.

\

The

—

the center of the stage too long,

some

and that it is now time that
numerous other features.

of the

The importance of the telephone wire plant will be
when it known that in Greater New York there

appreciated
is

used in

round numbers 1,000,000 miles of copper telephone wire.
of this wire

is

J, J.

that the telephone switchboard has held

attention be directed to

enclosed in lead-covered cables.

area of the lead pipes covering

all

The

Most

superficial

of the cables in this sys-

tem amounts to 190 acres. A puncture in one of these pipes
no larger than a pinhole will admit moisture and sooner or
later cause a fault, producing an interruption of the service of
one or all of the circuits within the cable.
Mr. H. V. Hayes stated that a combined steel and copper wire
has been on the market in Europe for many years. However,
its use at the present time must be considered as an experiment.

On

account of the importance of the wire plant

in a

telephone

make such experiments with great
caution.
The results of the experiments being made by Mr.
Grace will prove of much value to the telephone industry.
system,

it

would be well

to
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MERCURY

AND LUMINOUS CHARACTERISTICS OF LAMr.

ELECTRICAL

discussion of Mr. Grace's paper was opened by Mr.

who remarked

s

.02

cities

DISCUSSION.

Carty,

properly protected, so

into

is

per wire.

pheres of

braid, however, will not withstand heat
is

field for rubber insulated wire in telephone plants.
no form of cable known that can be advantageously
used in telephony except the paper-insulated cable. For many
purposes other than telephony, the greater reliability of rubberinsulated cable renders it miich more desirable than the paper-

There

wire having a conductivity of
the same tensile strength as a

more important, allows a considerable reduction in
amount of expensive rubber compound required to surrotmd
wire.
The finished wire is very light and easy to handle,

what

will not last

usually given by

tliat the whole
one of protecting the braid.
Mr. K. B. Miller expressed the opinion that the description
of practices in different parts of the country and a frank discussion of them are just as necessary and desirable in telephony
as in any of the other arts. .\ tendency that is to be noted is the

for conduits, poles, cables and

is,

itself
is

diminishing

TELEPHONE WIRE PLANT.

A

Protection

operated from a 6o-cycle alternating-current supply at any commercial voltage, the e. m. f. being increased to the value necessary for operating the tube by means of a stationary transThe high-potential terminals of the transformer are
former.

The
attached directly to the electrodes within the glass tube.
lamp terminals and all of the transforming apparatus and high
potential circuits are enclosed within a steel-plate terminal box.

An interesting feature of the lamp as now constructed is an
automatic feeder valve which serves for maintaining the vacuimi
Experience has shown that when no proat the desired degree.
vision is made for the supply of gas to the tube, the vacuum
tends to become higher in time due to the fact that a portion of
the residual gas within the tube is absorbed during the operation.
is

a

The

resistance of the gaseous conductor within the tube

minimum

for

certain

degrees of exhaustion, and it init decreases

creases rapidly as the exhaustion increases or as

shown by the accompanying curve. The critical degfrec of
vacuum at which the conductivity is a maximum is shown at
the point .Y. The tube is normally operated at a lower vacuum
as

corresponding

to

the point

)'.

It

will

be observed, therefore,

:
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as

that

the

uses

electricitj'

vacuum becomes

up

conductor,

gaseous

the

higher, the conductivity better

the

and a greater

current flows through the circuit Use is made of this characteristic of the vacuum tube to maintain the vacuum at the defeeder valve is arranged to permit air or
sired degree.

A

when

needed and in an entirely automatic manner.
This valve is in reality a mercury
seal operated by means of an electromagnet whose coil is conother gas to enter the tube just

it is

The mercury

nected in series in the supply circuits.

The

to seal the pores of a carbon plug.
to

is

a concentric glass tube partly out of the mercury, the
falls and thereby causes a minute tip of the

lift

No.

i8.

by no means revolutionary.

considerably less

Its efficiency is

than that of the tungsten lamp. The indivisibility of the light
from the Moore lamp will probably make it necessary in all or
nearly

of the installations where

all

used to supplement it
would not be proper
the reliance for the lighting of a room upon a
is

it

by some other lighting system, because
place

to

all

it

single glass tube.

Mr.

serves

action of the solenoid

XLTX,

nitrogen tube over the carbon filament lamp

in efficiency of the
is

Vol.

J.

W. Howell

stuck to his
persistence

surface of which

He

conical-shaped carbon plug to be slightly exposed for a second
or two and an extremely small quantity of air or other gas filters

many

stated that Mr. Moore had for 12 years
work of producing a commercial tube lamp with a
and enthusiasm which he had never seen equalled.

has added a commercial illuminant which is applicable for
places, such as the art gallery, because when it is

through the porous section of the plug and finds its way into
In normal operation the carbon tip
the vacuum tube proper.
When the air
is exposed for about one second every minute.
is admitted the resistance of the tube increases and the current
through it decreases, and therefore the feeder magnet becomes

danger are eliminated.
Mr. Leon Caster, of London, England, remarked that, while
the Moore tube had been developed before high-efficiency incandescent lamps had been introduced, it is unfortunate that it
must now compete with the more recently introduced tungsten
and similar high-efficiency lamps, which consume only one watt

weakened and the

per candle.

The luminous

air or gas inlet

efficiency

is

closed.

of the tube lamp depends not only

installed all elements of

Thus

the excellent

work

receive the financial reward which

Dunn

it

of the inventor will not
deserves.

but

Chairman Gano

varies with the nature of the gas used in the tube.

Carbon diwhile the light from

illuininating tests

oxide gas gives a perfectly white light,
nitrogen gas has a pink tint. When it is desired to feed the
tube on nitrogen, air is made to pass through a small iron
cylinder containing a supply of phosphorus. In order to pre-

was found that 10 kilowatt was
5 kilowatts with naked
lamps strung around the border, and 5 kilowatts to illuminate
with the Moore tube. It was evident to all that the tube gave a
brighter light than either of the other systems. The test was
a practical one, concerning which there could be no discussion

upon the value of the current

more

vent

air than necessary

the phosphorus, the air

mercury

from coming

required

is

it

operated,

into

contact with

pass through a small

first to

When

trap.

gas, the gas

is

which

at

is

the tube is to be fed with carbon dioxide
generated automatically by means of the action

of hydrochloric acid on marble.

C

Dr.

is,

first

P. Steinmetz stated that

illumination.

By changing

over the units employed in measuring the illumination from tlic
tube lamp to the units ordinarily used with incandescent and arc
lamps, he showed that the Moore lamp consumes about 2.5
watts per

mean

sumption is
about equal

spherical candle-power.

Thus

its

specific con-

than that of the carbon incandescent lamp,
to that of the tantalum lamp, but is inferior to that
These values refer to the lamp with
of the tungsten lamp.
which the nitrogen gas is used; the specific consumption of thi'
tube using carbon dioxide is somewhat greater.
The Moore
less

tube lamp has, therefore, arrived at that stage where

it

is

in

the range of commercially practical efficiency as an illuminant.

The lamp has been enormously improved
One of the most imp(jrtant and

years.

lamp

the present

dioxide

is

is

is

The production of
capable of maintaining a vacuum of about
is

indeed a remarkable achieve-

ment.
II. Thomas remarked that in addition to supplynew candidate for commercial favor among the illumiMr. Moore has done a good deal to educate illuminating

Mr. Percy
ing a
nants,

The following changes and additions were made at the March
meeting of the National Board of Fire Underwriters to the
rules governing the installation of fuses in the neutral of
three-wire systems
Rule 17. Section a, was amended to read as follows:
Must for constant potential circuits, unless otherwise provided (for exceptions as to switches see Nos. 8

lighting.
The diflfu.sion from the ,M<K)rc tube is perone plane, but very imperfect in a plane at right angles
thereto. It is even pc^ssiblc with incandescent lamps distributed
over the ceiling to get a ni'irc perfect diffusion than with the
lube.
Undoubtedly there is a field for the tube lamp.
Its
good points arc its relatively high efficiency, its diffusion and
the fact that it prfxluccs no bright, brilliant spots.
Its chief
difficulties will be found in a tendency to fail at times.
When
the whole illumination in a room is dependent on one or two
lamps, it is impoaflible to use a small fiortion at one time. This
fact merely indicates a certain limitation when the broad firhl
of illumination is considered, but it cannot be nr^od against

the tube for

all

and 22

circuit breaker will disconnect all of the wires; that

wire system the two wires, and

c.

for

wires,

in

is,

in a

two-

a three-wire system the three

must be protected by the cut-out and disconnected by the

operation of the switch or circuit breaker.

Rule 21, Section a. Add the following fine print note:
For three-wire (not three-phase) systems the fuse in the neutral

wire

may

be omitted (provided the neutral wire

carrying capacity to the outside u'ires and

is

of equal

grounded as pro-

is

vided for in Rule 13A).
Rule 21, Section b. Fine print note to read as follows:
For three-wire (not three-phase) systems the fuse in the neutral

wire except that called for under No. 21 d, may be omitted
is of equal carrying capacity to the

(proi'ided the neutral zvire

outside wires and

Rule

21,

Section

is

d.

grounded as proi'idcd (or

Amend

in

Rule

l.^.J.

to read as follows:

Must be so placed that no set of incandescent lamps remore than 660 watts, whether grouped on one fixture

in

fect in

f

exceptions as to cut-outs see No. 21 « and b), be so arranged
that the cut-outs will protect and the opening of a switch or

engineers to consider the importance of difTusion and distribution

;

as to photometry, brilliancy or efficiency.

features of

the valve by which the nitrogen or carbon

.000125 of atmospheric pressure

it

required for the lamps behind the cove

within the last few
valuable

automatically fed to the tube.

a valve which

stalled in the lecture-room,

from

the three lighting equipments in-

Mr. Moore's paper furnished

actual engineering data relating to the tube lamp; that

the actual power, current and

called attention to the fact that

Fuses in the Neutral of Three- Wire Systems.

DISCUSSION.
the

S.

made upon

quiring

or on several fixtures or pend.ints. will be (Icpondcnt upon one
cut-out.

may be given in writiuK by the Inspection
having jurisdiction, for departure from this rule,
All branches or taps from any
in the case of large cli:ilidiliors.
three-wire system which arc directly loniiected In lamp sockets
or other translating devices, must In- run .is two wire circuits
Special pcrmissicin

Dcp;irlmeiit

if

the

fuses are <miitted in the neutral, or

poletitial

between the two outside wires

both wires of

surli

if

tlic

difference of

over 250 volts, and
br.inch or lap rircuits must hi- protected by
is

proper fuses

places.

Dr. C. H. Sharp stated that the tube containing nitrogen is
about twice as efficient as the one using carbon dioxide, the
watts per candle for the l.ittcr ranging from
to 5.8. The gain
.•?

It

is

also necessary that the last fine print

21, .Section d,
in

the rule

be omitted, the substance of

itself.

it

note under Rule

being incorporated

;;
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The Tungsten Lamp

Lidgerwood Mfg.

America.

in

no question that the attitude of the 4000
and the 50,000 owners
of isolated plants is one of warm welcome for many reasons.
Aside from the fact that this places another source of supply of
lamps, at command, the danger of shortage will be appreciably
reduced; besides which, the lower energy consumption should
carry the lamp into departments hitherto unconquered.
Mr. Julius Auerbach. president of the Electrical Accessaries
Company, returned last wxek on the "Deutschland" from
Europe, where he spent nearly two months in Austria and
Germany with the manufacturers of the "Just" tungsten lamp.
There

is

central station companies of the country

the officers of the preceding year

all

follows

President,

:

E.

H.

Gale,

General

Company first vice-president, E. M. Cleaver, NilesBement-Pond Company; second vice-president, C. B. Morse.
Ingersoll-Rand Company; treasurer, H. M. Davis, Sprague
Electric Company; secretary, Rodman Gilder, Crocker- Wheeler
Company. H. M. Kress, of the Cameron Pump Company, and
Electric

duction.

Co.,

were re-elected, as

The recent developments in the incandescent lamp held have
come thick and fast, and it now looks as though the scientific
and technical perfection of some of the newer lamps is to be
followed up promptly by their industrial and commercial intro-

867

;

Coleman, of the Lidgerwood Mfg. Company, were elected
C. W. Beaver, Yale-Towne Mfg.
Company, C. X. Manfred, H. W. Johns-Manville Company,
and H. C. Spaulding, Triumph Electric Company, were elected
Mr. Kress was reappointed
to the membership committee.
to look after the dinners and Mr. Coleman was elected as press
F. t.

to the executive committee.

representative.

The following new members were elected J. V. Downie,
manager Keystone Driller Company; B. F. HardP. P.
esty, advertising manager the Lehigh Valley Railroad
:

advertising

;

Fox, advertising and industrial agent of D. L. & W. R. R.
David Gibson, advertising manager Globe Machine Stamping
Company; C. W. Miller, secretary Jeflfrey ilfg. Company; H. L.
Meyers, N. Y. Leather Belt Company J. Cecil Xuckols, adverPaul Robertson, advertising manager Obermeyer Company
tising manager Atlas Engine Works
E. W. Strong, American
Locomotive Company; Ernst Stutz, general manager and vicepresident Goldschmidt-Thermit Company Barrett Smith, pub;

;

;

;

White & Company W. G. Snow, manager
of publicity International Silver Company, and Stuart Benson,
advertising manager R. Wallace & Sons Mfg. Company.
The Association has doubled its membership during the last
year, and now has 62 members, representing many of the most
licity

manager

J.

G.

;

important houses in the country which use the technical press
for advertising. The discussions at the monthly meetings have
excited a large amount of interest and it is expected that during

coming year the membership will again double. One of the
important matters that will be discussed at an early d.''te will
be the subject of mailing lists. This is to be taken up exhaustively, including the formation and keeping up to date of mailing

the

the conditions under which a mailing list can be economically used, and the various methods of using it.
An oflfer of a booth at the Advertising Show to be held at
Madison Square Garden May 16-23 was accepted, and arrangelists,

TVXGSTEX

L.\MP.

He has succeeded in contracting for large quantities of these
lamps to be forwarded from Europe in weekly shipments. These
"Just" lamps are well known in the diflferent European countries, as they are used there in a good many places.
Mr. .'\uerbach reports great progress and success in the
manufacture of these lamps. The German factories are running
out now about 5000 lamps a day, and Hungarian factories
about the same quantity. Both factories are working day and
night in order to supply the demand, and are increasing their
facilities.

While

(he

Electrical

Accessaries

Company

is

importing

present only 40-cp lamps, these factories are making

now

at

also

20-cp and 30-op lamps for loc to 125 volts and 50-cp lamps for
200 and 250 volts, the latter with only 5 filaments.
When it is considered that these lamps bum 1000 hours with

no decrease of candle-power during the entire life, these tungsten lamps mean a great step forward in the art, and will be
studied and examined with interest throughout the field of
electric lighting.

Details have appeared in these columns

the lamp was illustrated September
is

i,

from time

1906.

An

to time,

and

engraving of

it

herewith presented.

ments were made to have the officials of the association present
on each day and evening to receive members of the association
ana their friends.

Underwriters' Rules Governing Electric Signs.
recent meeting of the Electrical Committee of the
Board of Fire Underwriters, the following report
on the requirements and specifications for the construction and
equipment of electric signs, was adopted for laboratory use.
These rules will not appear in the revised edition of the "Code"
the

.At

National

but will be printed in the "List of Fittings" for information.
Signs not conforming to these regulations will not be approved
by the Underwriters.
1.

will

Wiring and devices

in all signs located outside of buildings

be considered as exposed to moisture.

Wires carried on the outside of the sign structure must be
approved metal conduit or approved armored cable.
braided, and
3. Wires within structure of sign must be double
may be carried within 1-^ in. of each other and of surrounding
2.

run

in

metal.

Where such

cabled

if

J-i-in.

spacing

spacing

is

is

impracticable, such wires

maintained, and

if

cable

may

be

contains

wires of only one polarity.
4.

Technical PubHcitv Association.

side

The Technical

Publicity

.\ssociation

held

its

third

annual

MKcting, election of officers and monthly dinner at the rooms
of the Aldinc Association, 11
.\pril

18.

Upon

a

1

Fifth .\vcnuc,

motion made by Mr.

on the evening of
Coleman, of the

F. F.

Must be constructed

Inistible

entirely of metal or other non-coni-

material, except that

for borders

if

wood may be used on

kept at least 2

ins.

the out-

from nearest lamp or

In case of ornamental scroll work or similar design,
where impracticable to support wires as above provided, they
may be separated from such metal by sections of porcelain or
socket.

glass not less than 's

in.

in thickness.
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5.

Sheet metal must not be

6.

Must be braced by angle

&

than No. 26 B.

less

S.

placed as to secure sufficient strength and rigidity.
7.

8.

All metal must be galvanized or enameled, or treated with

compound.

must be so constructed that the terminals will be
from surface wired over. Wires must be soldered
such terminals and exposed parts treated to prevent corrosion.

the receptacles

9.

i

in.

Bottom of sign must have

for each square foot of

its

at least a

%-m. drainage

hole

Vol.

.

XLIX, No.

i8.

to each member by the Intertorough Company of a
pamphlet containing the principal dimensions and data of the
plant.
This, the first "visiting meeting'' this year, was one of
Thirty new
the most successful gatherings of the season.
members were elected.

11.

Where

Must have maker's name or trade-mark permanently

at-

tached to the exterior.

CURRENT NEWS AND NOTES.
THORIUM IN RUSSIA.—Advices from Yekaterinburg,
Province of Perm, Russia, state that rich deposits of thorium
have been discovered in an abandoned mine in that vicinity.
A UNION CONSPIRACY.—Advices from San Francisco
all^e that a conspiracy on the part of the Electrical Workers'
Union to kidnap and murder P. M. McCarthy, president of the
Building Trades Council, has been discovered and it is said
the plot was revealed at a meeting of the council.
Several of
those involved are imprisoned.
Developments of this affair
will be awaited with interest.

ILLUMINATING NIAGARA.—Elective

the illuminating expert,

is

use has been

made

giving his attention to the subject.

on the scene, with color

transi-

tions.

number of

practical papers will

third

& Gas

annual

Association

and 16. A
be presented and the Question
14,

1$

brim over with practical experience. Entertainments
will be given by the San Antonio Traction Company and the
San Antonio Gas & Electric Company. The Sons of Jove
will be on hand to add to the gaycty of the occasion.
Mr. H.
S. Cooper, of Galveston, is (he president, who wants each
will

company

in the territory to be represented

by

its

management

and heads of departments.

Electrical Society held

its

SOCIETY.— The New

York

a67th meeting at the power station

Company, Fifty-Ninth Street
and Eleventh Avenue, Wcdncwlay, April 24. Over .soo of the
members and guests availed themselves of the opportunity of
seeing this wonderful plant.
After a short address by Mr.
of the Interborough Rapid Tran.sit

Henry

superintendent of motive-power, the visitors
were escorted by a corps of ushers over the station. A feature
of the meeting which was highly appreciated was the prcsentaG.

Stotf,

Club by Mr.

P. T.

Dodge,

vice-

p.

The house-

clude the two fine structures in their inspection.

warming was a
hitch,

delightful affair, everything

and the evening

engineering hospitality in

went

without a

off

long be memorable in .the annals of

will

New York

The

City.

total cost of

about $900,000, of which
Mr. Carnegie, one of the oldest members, gave $450,000. His
portrait by Butler has been set in the marble wall on the grand

the building, land, equipment,

and on

etc.,

is

his return next fall

The

be given a banquet.

from Scotland he is to
and ad-

architects of this beautiful

minible clubhouse are Messrs. Whitfield

&

King, of

New York

City.

NEW YORK SUBWAYS.—At
Rapid Transit Commission

last

a meeting of the New York
week. President Shonts, of the

and Seventh and Eighth Avenue subway

lines.

the engineers says that the cost of building

The

report of

and equipping the

proposed new

lines would be approximately $88,000,000 for 39
miles of single track, as compared with the cost of the present

subway ajt $71,000,000 for 63 miles of single track. This tremendous increase is due in part to the increased cost of materials and labor, but principally to the onerous conditions which
would be imposed upon the contractor by the terms of the contract.
The cost per mile of the new subway lines would be apthe

present

Taking

into

system,

or

as

an

against
increase

consideration the

more to borrow, the
onerous and burdensome; the
will cost

the short term of the

fact

per

$1,130,000

of
that

nearly
the

100

mile

per

necessary

for
cent.

money
more

oper.iting conditions will be

plant will be subject to taxation;

franchise requiring a greater deprecia-

tion ohiirge per year; the unnecessary addition of cost of
ciscmcnls and the [)owers of supervision retained in the commission.
ICven if the city's credit were used for the entire
cost of con.struction and the operating coni|>any only furnished
the money for c(|uipmcnt, the new roads would not earn even
.\s an alternalivc proix>sition,
the interest on the city's bonds.

the Interborough

NEW YORK ELECTRICAL

New York

m. the board met in its handsome room in the
new house, and Mr. W. H. Fletcher, chairman of the building
committee, presented the new building to Mr. T. C. Martin,
Commispresident, who accepted it in the name of the dub.
sioner Best then presented the club with a handsome stand of
colors in the name of a number of old members; and the president, in the name and behalf of the board, presented gold watches
to Superintendent Reynolds and Chief Engineer Sherman for
loyal and efficient services. Music was performed in two parts
of the house and a collation was served in the banquet hall.
The bridge from the breakfast room and the passage door from
the cafe to the Engineering Societies Building were opened for
the first time, and a great many took the opportimity to in-

At 8

president.

proximately $2,250,000.

SOUTHWESTERN ASSOCIATION .—Ihc
convention of the Southwestern Electrical
will be held at San Antonio, Tex.. May

dinner was given to the board and past-presi-

Interborough system, submitted a letter in which he outlined
why the Interborough did not bid on the Lexington

At night Niagara is not seen except under moonlight, and it is
believed that some very beautiful effects can be obtained by
daylight

A

dents at the adjoining

the reasons

from time to time of search lights at Niagfara for illuminating
the Gorge, etc. Citizens of Niagara Falls now propose to make
a regular installation for the purpose, and Mr. W. D'A. Ryan,

artificial

new building
West Fortieth Street, opposite Bryant
Park, was opened to the members with a reception and housewarming on the evening of April 25, when some 1200 engineers

stairway,

—

N. E. L. A. Mr. Dudley Farrand, chairman of the Convention Committee of the National Electric Light Association, has
issued a very complete circular giving full data as to Washington hotels for the week of June 2-8. Headquarters are at the
New Willard, but there are many other comfortable and convenient hotels, whose rates are quoted. A map is given of the
city indicating their location and the principal buildings.

throwing

OPENING OF ENGINEERS' CLUB.— The

of the Engineers' Club, 32

were present.

surface.

wires cross each other, pass out of letters or into
cut-out boxes, they must be protected by porcelain or approved
tubes or bushings.
10.

Box

D

If the terminals of receptacles are not the enclosed type,

at least
to

L

tiuu

gauge.

iron of such thickness and so

at least three coats of anti-corrosive paint or

O R

\\'

Company

is

prepared to enter into a contract

for the cfinstruction at actual cost of the upper half of the

Lex-

ington ,\vcnuc route and the lower half of the Seventh and

Eighth .Avenue route, these lo be joined to the present subat Forty-Second Street, tints making two complete
longitudinal systems with a slnitllc ooiniertion through Forty-

way system

Scconi! Street.

The

IntorlKirough would

l>e

willing to operate

would return only a fair
rate of interest upon the money borrowed for equipment and
without the prospect of any profit.
these additions ui>on a basis which

;

May
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THE CLEVELAND ELECTRIC CLUB
ters to suite 718

Crosby

is

has

Caxton Building, Cleveland.

moved

its

quar-

Mr. George L.

secretary.

HERTZIAN WAVE TORPEDOES are becoming quite familA dispatch from Carthegena, Spain, of April 28, says

iar objects.

were made there on that day in
the explosion of torpedoes at long distances by means of the
Hertzian waves system. The device was invented by a Spaniard

seem
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town should receive taxes on property withtown which has valuable water privileges or
quarries or ledges and such things regards their possession as a
source of growth and development of private enterprises. Can
a town be deprived of these natural advantages because a
to be that the

in its borders.

A

municipal corporation takes the place of a private enterprise?"

that successful experiments

named

Balsera.

THE SONS OF JOVE.—The:
give an operatic entertairmient on

Chicago Jovian Club

May

16,

will

at the Association

Auditorium, 153 LaSalle Street, when a musical comedy will be
There will be 50 people on the stage, and an
performed.
orchestra of 12 pieces. Tickets, $1 each, can be obtained from
Mr. A. D. Blocker, secretary and manager, 139 Adams Street.

A

number of the Sons of Jove will participate, and their wives,
relatives and other friends and enemies are expected to be
present in large numbers to applaud all that is good and to
sit

BELL ON AIRSHIPS.—In

an interview

"My

in

expeotation

London on April
that an airship

28,

Dr. A. G. Bell said

will

be perfected capable of making 150 to 200 miles an hour
opinion, however, is that the next step in aerial flight will

My

is

take the form of such improvements as will make possible the
creation of aerial battleships. The actual problem of the navigation of the air has already been solved by the

Wright

brothers.

Naturally there vill be development along commercial lines,
a feature of which will be a great increase of speed, but the
most attention will be paid to adapting airsliips to the purposes

My

America

will be the first country
This belief is based on inside
information, and from the same source I get reliable statements
on which I base my prediction of the early production of an
airship of enormous speed."

of war.
to

belief

perfect aerial

is

that

battleships.

ZRA CORNELL.—\

celebration was
ad a' Cornell Unihonor of the one hundredth anniversary of
the birth of Ezra Cornell, its founder, and pioneer of the telegraph industry. Mr. Andrew Carnegie had prepared an address,
but was imable to go to Cornell to read it, owing to fatigue
from the recent exercises in Pittsburg and New York. It was
read in his absence and warmly applauded. In the course of it.
"Cornell was the most prominent man among the
he said
He had watched over the new
originators of consolidation.
invention in its infancy, supervised it during its growing youth
versity last

week

some and
light

injurious to the eyes, and to furnish a soft and gentle

like

real

daylight

be enclosed

in

the

No

chandeliers or brackets will be

Instead, the clusters of electric lamps will

visible in the theater.

space between

1

the

fireproof

roof of the

building and a ground-glass ceiling of the auditorium.
ceiling will be of glass, supported

silent the rest of the time.

:

THE STUYVESANT THEATER.— l<iew York is to have
another new theater soon, called the Stuyvesant, on FortyFourth Street, to which Mr. David Belasco is applying his
fertile mind.
Perhaps the most interesting novelty in the new
playhouse, however, is the system of electric lighting invented
by Mr. Belasco and carried into effect by Nimis & Nimis,
theatrical electrical experts.
Mr. Belasco's idea has been to
do away with the ordinary glare of theatrical lighting, so tire-

by

ribs,

a paneled appearance.

The

the glass will be mild

and all-pervading.

This

and thus presenting

effect of the light passing

through

The lamps beneath

Behind the scenes
than 4000 lamps, wjth
manner of new contrivances for obtaining all degrees of

the balconies are to be similarly contrived.
for stage effects there are to be
all

brilliancy.

above
fly

is

The

less

distance from the floor of the stage to the roof

ninety-two

galleries

no

feet.

on both

Above the stage are

sides.

curtain, are to be raised

to be

two large

All the "drops," as well as the

and lowered by

electric motors.

The

occupied by the platform of a large electric
The
elevator, and below the stage are two separate floors.
center of the stage

's

purpose of this arrangement is to change the stage settings between acts more rapidly. One stage setting need merely be
pushed on to the elevator and lowered to either of the floors
below, where it can be stowed away. This electric elevator is
If one of these buttons is pushed
controlled by two buttons.
the elevator descends to the first story below th stage, and if
th^ other button is pushed it descends to the second.

in

:

LINCOLN AND TELEGRAPHY.— In

the

first

of an

in-

tensely interesting series of articles on the United States military telegraph corps in the days of Lincoln, published in the

May

Century, Mr. David

Homer

Bates says

:

"Abraham Lin-

coln has been studied from almost every point of view, but it
is a notable fact that none of his biographers has ever seriously

considered that branch of the service with which Lincoln was
the military telegraph
in daily personal touch for four years

—

and conducted it to maturity was the largest stockholder in
the Western Union, and one of the few millionaires then known.
This was before the new species, the multi-millionaire, had made
its appearance.
His fortune, immense in those days, exceeded

during the civil war, the President spent more of his waking hours in the War Department telegraph office than in any
other place except the White House. While in the telegraph
office he was comparatively free from offioial cares and, there-

having no place in

made out of nothing but hard work, speculation
Cornell money was clean money, the reit.

fore, more inclined to disclose his natural traits and disposition.
During the last four years of Lincoln's all too brief public

ward of

career, even until the day before his tragic ending, the writer

;

$2,000,000, all

labor."

RIGHTS OF MUNICIPALITY.— Iht

village

of Swanton,

have to pay taxes to the neighboring town of Highgate on a water power privilege, according to an interesting decision just rendered by Judge Seneca Ilazlton in the Franklin
Swanton obtains the energy for its electric
County Court.
In a suit brought against
lighting plant from Highgate Falls.
the town of Highgate, Swanton claimed exemption from taxation on the ground that the purpose to which the property was
devoted was a public one, and no tax could be legally assessed.
The decision of Judge Hazlton, which is said to be the first on
such a subject ever given in any court in the United States,
says, in part
"The important question here is not as to the
right of a municipal corporation to establish an electric lighting
plant for the use and convenience of its citizens, but as to the
right of a neighboring town In tax property within its limits.
Whatever the law may be, the fair and equitable thing would
Vt., will

:

for,

was most fortunate in being able to see him and talk with him
for he visited the War
daily, and usually several times a day
Department telegraph ofike regularly, morning, afternoon and
His tall,
evening, to receive the latest news from the front.
homely form could be seen crossing the well-shaded lawn between the White House and the War Department with unIn cool weather he invariably wore a gray
varied regularity.
plaid sliawl thrown over his shoulders in careless fashion, and.
upon entering the telegraph office, he would always hang his
;

shawl over the top of the high screen door opening into SecThis door was nearly alretary Stanton's room, adjoining.
ways open. He seldom failed to come over late in the evening
before retiring, and when returning to the White House after
dark, he was frequently accompanied by Major Eckert, our
He somechief, and nearly always by a small guard of soldiers.
times protested against this latter precaution as unnecessarj-,
but Secretary Stanton's orders to the guard were imperative."
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CANADIAN TELEPHONY.—An

investigation

the

into

Telephone Company of Canada has been ordered by the Dominion Government and will be started about
the middle of Mav.
rates of the Bell

suffer by increasing the facilities of importing

No.

9,

its

authors being Profs. L. P. Breckenbridge and G. A.

Goodenough. The table of class numbers occupies 38 pages
and 23 pages are taken up by the relative index, or list of subjects and their index numbers.

Kokovsoff and Minister of Commerce Filossofoff have exfull approval of it.
Mr. Watts is presenting the matto Washington.

ister

CITIZENS VERSUS MUNICIPALITY.— The
or every municipality in the United States, and
in California, to

Milan, offers the Secco

Reale

Comneno

Lombardo,

Instituto

prize for

191

1

of

for valuable

researches on the physiological action of high-frequency cur-

The same

award

month

Cagnolo prize of $500 and a $100 gold medal to the author of an
acceptable paper on the discovery of radioactivity and its influence on modern physical and chemical theories.
rents.

institution

will

this

the

own

public utilities

is

right of any

more

especially

the important point at

issue in a case recently brought before Judge Olin Wellborn
of the Federal District Court, Los Angeles. The suit is insti-

Company

tuted as a test by the Edison Electric

Pasadena to determine the right of the

of

ITALIAN PRIZES.—The

dis

Min-

of

subject an extension of the Dewej- system of classifica-

tion, the

18.

pressed

the University of Illinois, Engineering Experiment Station, has
for

from more

tant countries, are flatly opposed to the plan, but Finance

ter

ENGINEERING CLASSIFICATION.— BuUefm

XLIX, No.

Vol.

plant of the former.
tion

that

it

is

The

electric corporation raises

unconstitutional,

in

this

state

The claim

may engage

in

buy the

to

the conten-

under the fourteenth amend-

ment of the Constitution of the United
obtain such ownership.

against the city

latter

is

made

States,

that

for

a

city

to

no municipality

competition with private citizens,

because the California law provides immunity from taxation to
cities, thus affording them an unfair advantage, in violation of
the constitutional

amendment

referred

to.

ATLANTIC IVIRELESS.—The

Marconi Company is about
make some important developments in its wireless tele-

to

graphic system.

has arranged to install a special station at
Clifden, on the west coast of Ireland, and by that means to
establish a direct connection wHth the United States.
Tests
have already been made, and are said to have yielded satisfactory
It

The system has in some important respects been improved upon, providing for a much more distant transmission.
At Poldhu the etheric impulses are dispatched into space from
results.

a

number of

lattice

work

aerials.

west coast of Ireland metal plates
stretched over the lattice work.

OWNERSHIP

.-Xt

the

will be

new

station

IN BOSTON.— \ blow

to

municipal owner-

ship has been given by the Massachusetts Legislature

House

on the

used instead of wires

when

the

McNary

measure, to authorize the city of
Boston to construct or purchase an electric lighting plant, to
rejected the

light all public buildings and streets.
The bill provided that
the question should be submitted to the voters for acceptance

upon

and after 30 days' notice. Senator
embodying the same principle and providing that

petition of 2500 voters

Linehan's

upon

bill,

petition

of 30 per cent of the registered voters in any

the question should be placed

upon the ballot and if affirmatively answered, should become law, was turned down in
the Senate about the same time.
city,

NEW

YORK
POWER.—
Albany last week.
Senator Fuller and Assemblyman O'Rrian introducod by request a bill urging the State Water Supply Commission to devise plans Un the progressive development of the water powers
of the State for public use under Slate ownership and control.
The commission is to adopt regulations governing the use of the
water powers and prevent a monopoly thereof. It is to proceed
at once to gather all possible information relating to these water
powers, and to present a preliminary report to the Governor and
the Legislature next January and a final report to the Governor a year later. The sum of $50,000 is appropriated. A statement given out in coiuicction with the bill sets forth that it "was
drafted for and in accordance with the views of the Committee
on Forests of the New Vork Hoard of I'rado and I'ranspnrlalion."

RUSSIAN TRADE.—Upon

the Initiative of F.lhclbcrt Watts,

American Consiil-Gcncral. a number of Industrial representatives and members of the Consular Corps held a mccling at
St. Petersburg last week to consider the rstablislinient of a
the

perniani-nl international exposition of

manufactures

in the

Rus-

The Philadelphia Trade Museum has been taken
model for the new organization. A committee, which in-

sian capital.
as

a.

the American, British, Spanish and Turkish Consuls,
appointed 10 formulate a project. The Consular representatives of Germany, Not way and Sweden, wfiosc trade will

cludes
v,n<.

from the entire state, should decide the matter. A
was passed declaring no company or district composed of companies should enter into such agreement until the
state convention considered it, and that no such agreement
sentatives

resolution

should be entered into unless it applied to the whole state.
This question will make the coming state convention the most
important meeting ever held by the independent telephone people in the state.

HIGH-TENSION TRANS2MISSION TOWERS.— Ut.
R. Scholes, chief engineer of the

M

WATER

TELEPHONY IN INDIANA.—A meeting of the independent telephone men from the first, second and third districts, comprising northeastern Indiana, has been held to consider the proposition made by W. P. Sylvan and J. L. Putnam,
sub-license agents of the Central Union Telephone Company,
to retire from the local exchange business in Ft. Wayne, South
Bend and other towns and cities in consideration of the independent companies giving that company the long-distance business on a percentage of the earnings, and divide the long-distance business in localities where the independents had longdistance lines, the latter to continue. The proposition provoked
a warm discussion and developed an affirmative and negative
sentiment.
It was finally agreed that the matter was of so
great importance that the state convention, composed of repre-

D.

Aermotor Company, of Chic-

cago, gave a very interesting lecture before the Chicago branch

His lecture is not one
I.
E. E., Chicago, April 26.
which permits of abstract, as it was profusely illustrated with
lantern slides showing different types of towers. To one who
has not followe<l high-tension transmission work closely, and
even to tho,se familiar with it, the number of the lines using steel
tower construction in the United States is surprising, as is also
the great variety of designs used. Most of these designs, however, follow in general the windmill tower type of construction.
.'\
larger f.-ictor of safety is used in the tran.smission tower design than in windmill tower design, however, since a farmer
cixuld better afford to have a windmill tower blow over in the
case of an exec plioniilly powerful luirricine than a transmission
comp;iny could afford to have a length of transmission line go
down.
Mr. Schole„s said that the high-tension transmission
This had forced
tower was a result of the high cost of copper.
the use of high voltages, and high voltages in tnin bronglit up
the cost f>f insulators to a jHiint where it became desir.ibje to
make these insulators as few in numl)er as possible. In or<ler
to make lliem few in niunber it was necessjiry to use tower construcliiin.
The next Chicago meeting of the A. I. K. K. will be
the liin<' of the high Icnsion transmission conference which
.il
is designed to get together engineers from all over the country
The headqu.antcrs will be at the Audiat Chic'igo, May 24.
torium Hotel, and nieetings will be held in the Audilnrium banof the A.

(|Uct riMiiu.

—
May

;
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Generating Station of the Edison Electric
Light Company ot York, Pa.

THE

Edison Electric Light Company, of
an interesting example of an old style
installation, remodelled and enlarged which has discarded steam engines for motors as prime movers. The motors
are supplied with electricity from the York Haven Water &
Power Companj-, whose plant was described in the March 2
issue, and drive the entire plant.
The Edison Company, operating in a city noted for its large
manufacturing plants and rapid growth, found a constantly inplant

York,

creasing

was

of

Pa.,

demand

the

is

for

product.
The capacity of the plant
and three years ago there were 2100 hp
However, progressive manufacturers were
its

steadily increased

in engines installed.

not backward in realizing the advantages of electric drive, the
street railway system was expanding, and the oity was adding
to the

number of

streets as its population increased.

The

elec-

871

The electric light station is located at the corner of Park and
Gas Avenue, as close to the centeir of the city as it is possible
to get and yet have railroad facilities. The site is about 1000 ft.
from the nearest point of the street railway tracks, and is well
located so

far as

center of distribution

room adjoins

boiler

the

N'orthern

is

Central

The

concerned.
Railroad,

spur

a

A

track running into the boiler room.
large plot of ground adjoining the station provides ample storage facilities for coal.

The building is of brick, with tile roof and wooden floor in the
dynamo room, and is separated from the boiler room by a
brick wall and iron doors. Owing to the shape of the plot of
ground upon which the station
possible to place the boilers and
that

is,

line.

built,

it

was

practically im-

engfines in the usual positions;

separated only by a fireproof wall to secure a short steam

As

much

result a

a

moreover, the layout
rather inconvenient,

The

is

feed water

while this

is

is

is

necessary and,

were

facilities

not really expensive.

if

is

longer steam line

such that coal handling

obtained from the city water mains, and

fairlv free

from scale-forming ingredients,

it

has

V'^'V"''^'*

Fig.

I.

Gf.n'er.vl

Vikw

of Dvn'.xmo Room. Edison Electric Light

was consequently under a heavy over-load and it
became imperative for the company to do something to relieve
trie light plant

the situaition.

As

York Haven plant, 12 miles away, was nearing comEdison Company decided to operate its entire plant
with motors driven by electricity so cheaply generated at York
Haven, and accordingly discarded enough engines to make room
for the new equipment, retaining the other units for emergency
work. The old switchboard, which consisted of a wooden frame
work, was replaced by a modern marble board of latest desigfn
and containing many unique features for flexible control.
Nearly 3000 kw of new eleotricaJ machinery was installed
three of the old engines were retained.
The company also
operates an extensive American District Steam heating system,
the

pletion, the

the exhaust steam from the engines, which were run non-con-

With the change
steam heating system is

densing, having been used for this purpose.

from steam engines

now

supplied

enables the
of

tiie city

with

company

to
live

motors,

the

steam.

The

to operate in the

containing large stores and

franchise

for

pipe

lines

most important sections
office buildings.

deemed

Comp.wy. York, Pa.

use a scale and corrosion preventive.
This is known as "tri-sodium" and is injected into the feed
Water by means of a special pressure feed cup, similar to that
The water is tested daily
used in feeding oil to a cylinder.
so that only the proper amount of preventive is used, and the
scheme has given excellent results. A pipe line running to
Codorus Creek provides an emergency w,^ter connection. The
quality of this water, however, is very poor due to waste acids
from several paper mills located above the power plant
Prior to the change over from steam engines to motors, the
station was very much crowded and in the space vacated by the
discarded engines, motor-driven apparatus having an output

been

best

to

was installed. The boiler room contains two
350-hp Climax boilers, each of which has four furnaces a battery of two .?oo-hp Bromcll water-tube boilers, built in York,

three times as great

;

and fitted with economizers located on top of the boiler setting
and also provided with a motor-driven mechanical draft outfit,
and one 350-hp Koeler w.iter-tube boiler. .Ml the boilers are
hand fired. .\n open type feed-water heater serves all of the
boilers and can be --upplinl will'. citluM' exhaust or live steam.
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Two Snow

and one Blake pump supply the feed-water to the
draft for the latter being controlled by an automatic damper regulator.
boilers,

At

the

present three boilers are kept under steam to supply the

Recording steam gauges are installed

heating system.

in the

Vol.

XLIX,

No.

i8.

about 12 miles distant. No booster is used in the latter place,
the battery simply floating on the railway system.
The best of the old machinery taken out of the Edison station was put in an old Westinghouse plant owned by a separate
company which operated in competition with the Edison Company, but which was subsequently taken over by the latter company.
The equipment consists of four Motter return tubular
boilers, two Putnam engines, old bi-polar railway generators and
arc machines.
This plant is only used in case of extreme
necessity.

The new switchboard

is

made up

of 48 panels and

complicated, considering that the tendency at present

extreme
however,

quite

is

is

toward

The following

description of the board,
every method is taken advantage of to
make the units interchangeable. Indeed, it would take a very
serious accident to cripple any portion of the service, so well
is

simplicity.
will

provision

show

made

'that

for continuity.

The

city arc

commercial arc lamps are run on ten

circuits,

lamps and the
controlled by

four panels of light marble, equipped with six Bristol recording ammeters.
All switchboard panels pertaining to the rail-

way

Three
60-kw boosters connected to the suburban
These are 125-volt machines and can be run

service, including the batteries, are of black marble.

panels control

five

lailway feeders.

two in series on the three-wire lighting circuits if necessary.
These panels are fitted with astatic ammeters. Four panels
control the suburban, and three panels the city, railway feeders.

FIG. 2.

—BOILER

ROOM.

engine room, and the steam pressure carried for the heating system varies from 8 lbs. to 15 lbs. The old equipment retained
in the engine room for emergency use consists of three Russell
four-valve engines, as follows One 4S0-hp tandem compound,
:

belted to a 225-kw, 550-volt, direct-current generator, one 350-

hp tandem compound, belted to two loo-kw, 550-volt Edison bipolar railway generators, and one 350-hp simple engine, belted
to a 60-kw, 125-volt bi-poJar generator.
A jack shaft is also
driven through a clutch from this engine, and this shaft is
equipped with two pulleys each carrying two belts, one over the
other, artd driving four 60-lcw, 125-volt bi-polar boosters.

One

equipped with a third belt running on top of
the other two, and this belt is driven by a 200 kw synchronous

of the pulleys

A totalizing railway panel is equipped with two large Thomson
watt-hour meters measuring respectively the energy consumed
by the city and suburban lines. Three panels control two 100Uw and one 225-kw railway unit which may also be used on the
The connections for these 550-volt machines
lighting system.
on the 250-volt lighting feeders is interesting as well as very
The positive lead is connected to the
useful in emergency.
positive side of the three-wire system,

in this

way

to the

excited with no-volt current.

The

rotary converters are also provided with switches allow-

ing this arrangement of control.

The switchboard

panels are

equipped with circuit breakers and ammeters, and three panels
control the direct-current side of the

rotaries.

There

is

one

large panel for the battery with a double-throw switch so that
the battery

is

^otor which may be used

and the equalizer

negative side, thereby leaving the negative lead open which adso
The shunt field coils are then
cuts out the series field coils.

cuits.

may

be used either on the lighting or railway ciris cqitipp^d with a recording voltmeter, two

This panel

to drive the four boosters

may

be driven by the single engine to furnish tlfree-phase,
60-cycle, 2400-volt current to the alternating-current' bus-bars.

or

All the engines run at 145

The new equipment,

r.

p.

m.

including the switchboard, was supplied

by the General Electric Company.

This comprises two motor

generator sots for the Edison three-wire system;
volt,

a 6oo-hp, 2400-

three-phase induction motor with squirrel-cage rotor be-

ing direct-connected

to

two 200-kw,

similar set for light loads has two

i2S-volt

generators.

A

loo-kw generators direct

connected to a 300-hp induction motor.
Owing to the spccl
of the large generators being above normal, it was found im
possible to operate the two units in multiple and a special motor
generator set with a wide range of voltaKC to excite the shunt
field

winding of the smaller

set

was

installed,

and by proixM

adjustment ihc generators arc now successfully run

in

parallel.

There arc three 200-hp, thrcc-phasc. 2400-volt synchronous
motors direct-conncctrd to six of the latest type of Rrush arc
machines, which supply the electricity for th<- street and comThese direct-connected units arc all fur
mercial arc lamps.
For the
nishcd with jaw clutrhcs fitted with rubber cushions.
railw.'iy system there arc three 300-kw rotary converters with
regulating transformers and two three-phase air-cooled transformers with motor-driven fan, A loo-kw, thrcc-phasc, 2400synchronouj motor with small belted exciter, direct-con-

volt

nected to a
cell,

()0

kw

differential

battery Ixiostcr controls a 264-

1000 ampere hour. Chloride Arrumulator normally on the

railway system.

A

similar battery

is

installed

at

Dallaslown,

H(.. J.

— .STOKACiU

UATTKRY

KIIU.M,

ammeters and a voltmeter. Theire are three panels equipped
with two ammeters, polyphase watt -hour meters, starting and
running tliree^ioinl siiiglo-lhrow oil switches for the three
synchronous motors driving the arc machines, and also three
panels with armncters, synchronizing plugs and receptacles,
llirce-point,

single-throw

current side of the rotaries.

oil

switches

for

the

alternating-

These machines arc brought up

to

—
-May
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speed on the direct-current side and synchronized.
panels on a bracket

is

Over the

a General Electric synchroscope.

The

panel controlling the synchronous motor connected to the jack
shaft is provided with synchronizing receptacles, since the

machine may be used as a generator.
The incoming Unes from the York Haven Water & Power
Company's sub-station are connected to the 2400-volt bus-bars
through two three-pole, single-throw oil switches equipped with
overload time relays.
This incoming feeder panel ailso con
tains two polyphase watt-hour meters, as the Edison Compan\

tem

873

about 1400 kw.

is

In the near future there will be about

125 miles of suburban track laid.

The Edison Company's motor load is small, as the York
Haven Water & Power Company supplies electricity to manufacturers in York.
The incandescent lighting load is about

maintains its own meters in addition to the York Haven Water
& Power Company's meters located back of the board. The

and lighting loads are fed from separate bus-bar^
which may be tied together by a switch back of the board
There are two panels provided for as many induction motors.
one of 600 hp and the other of 300 hp capacity, and each is
equipped with a running switch. Four panels provided with
stab switches control the 2400-volt feeders supplying the lamp
and motor load for the small towns within a radius of 8 or
ID miles, and also for the parks. All these feeders have polyphase watt-hour meters connected to them at the back of the
board. There are in addition a panel for the synchronous motor
and battery booster, live panels for the three-wire lighting feedstreet railway

a panel for station lamps, a totalizing panel for the threewire system; and two panels for the 200 kw and 100 kw generators.
The neutral wire of the three-wire system is not brought
to the board, the system running with a grounded neutral. Two
ers,

three-phase feeders, each having six No. 0000 wires, two
multiple in each leg> and

jumped together every

fifth

in

pole to in-

sure proper distribution of current, transmit the electricity from
the

York Haven Water & Power Company's

Edison

plant.

These feeders are provided

sub-station to the
at each

FIG.

end with

5.

—OFFICE

OF

THE EDISON ELECTRIC LIGHT

CO.,

YORK, PA.

Stanley air-gap lightning arresters of the indoor type.
The street railway system fed from the Edison station has
about 65 miles of track. There are four suburban lines run-

750 kw. The company operates 403 enclosed, 6.6 ampere, 500watt arc lamps for street hghting on an ail-night schedule at a

ning respectively to York Haven, Wrightsville, Windsorville

arc lamps and 98 commercial arc lamps, the latter

Fig.

4.

Motor-Driven

and Dover, with a trackage of 45 miles, the remainder being
in the city limits.
Each suburban line has two regular cars running on an hourly schedule, and there are thirteen regular cars
operated on the city lines. The total motor equipment for street
railways is about 1900 hp.
The street railway company maintains four parks and conducts a number of picnics during the
summer. Ordinarily the heavy Ifxid for the sfi-eet railway sys-

rate of $52 per

LMii

.\.nd

lighting,

lamp per

year.

There are also 230 incandescent

Suhchboard.
connected to the system.

situated on

West Market

Street,

The

of the company

office

and includes the

York County Traction Company. A corner of
partitioned off and used to display a limited
s])ccia!tics,

line of

is

of the

room

household

such as sad irons, heaters, cigar lighters,

coffee percolators, etc.
use.

office

the waiting

is

electric

for store

None

of the articles

is

shown

in actual

—
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The company employs one regular solicitor, and the general
superintendent looks after important cases personally. Everything except the arc service is metered, the rate for lamps,
motors, signs,
discoimt

for

rate for large

etc.,

Vol.

introduction of the electric vehicle, which
therefore,
tion,

it

consolidation, practicable.

was decided

to

combine

all

XLIX, No.

made long

-After

the forces

i8.

hauls and

careful considera-

working on

aerial

being lO cents per kw-hour, with a sliding

The
prompt payment and for quantity- used.
consumers ranges as low as 3 cents. Signs are

furnished free with the understanding that they are to be used
The company advertises to a limited extent in newspapers, on
the back of street car transfers, and on blotters.

pany also maintains an
of the

No

office.

electric sigfn over the

The number

regular meter

The com-

sidewalk in front

is about 200
maintained; but on

of customers connected

testing

department

is

complaint meters are tested and all bills are carefully scrutinand discrepancies immediately investigated and corrected.

ized

Flat irons are put out on 30 days' trial and finally sold at cost.

Incandescent lamps are renewed free and no inducement is
for off-peak load or for lo-hour or 24-ihour motor load

made

other than the regular discount, as the station has ample machinery for carrying the heaviest loads. Moreover, the station
is in reality a distribution station, and the ratio between load

and expense does not increase as rapidly as in a steam-driven
The officers of the companx
station operating on light loads.
are as follows: F. B. Stewart, president; A. H. Heyward. vicepresider>t D. Young, Jr., generasl manager J. E. Wayne, general
superintendent, and W. H. Long, superiiitendent.
:

;

Automobile Garage and Repair Shops
Phihidelphia Electric

ot the

Company.

The problem confronting an electric light company whose
demands that material be constantly distributed, and
work done over a city with an area of approximately 130 square

business
miles,

is

quite a serious one.

Philadelphia Electric

Company

there were a dozen or

about the

city,

more

FIG.

2.

VlJiW

UK FKU.NI

Ul-

Ij.^K.AGlC.

Such a problem has confronted the
since

its

organization. Originally.

distributing storerooms scattered

where working gangs, horses and wagons were
was assigned a small district from

centered, and each storeroom

Fig.

I.

View

lines

also

with the machine shop and storerooms at one place, and
establish in connection with the shops an automobile

to

garage.
.\

centrally-located site

was selected where a garage was

built

ok Intekiok of G.^KAGE.

which all the conitructioii and maintenance work was directed.
This proved rather expensive, arftl plans were formulated for
combining the working force, having in view the reduction of
the numljcr of men employed. The trouble and expense of maintaining horses and wagotvs where large hauls were required
proved an in»urmountablc objection to this project, luitil the

with a Gipacity sufliciently large to acconnnodale

all i>f

the elec-

Immediately adjoining this, a building
was creeled to house the machine shop, an arc lamp repair shop
and storerooms. Oflire quarlcrs were provided for the accommodation "if all the clerks. sui>crintendonts, etc., necessary for
the const ructiciii and ni.Miilriiaiire work, so that all llie construetric vehicles necessary.

Mav

4,
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and maintenance departments would be under one roof.
This has proved a most economic arrangement, as the entire
working force has been materially decreased, while at the same
time' much more work has been accomplished.
The most centrally located site available for the automobile
tion

875

for the purpose of storing

reducing the
for battery

o-ils

and combustible materials, thus

The corner of
repairs is shown

fire risk.

and

tire

the

room used

herewith.

exclusively

Running water

and large trays for washing the battery plates have been

in-

garage was situated on the west side of Thirty-First Street
north of Girard Avenue, and this was purchased. The property has a frontage on Thirty-First Street of approximately 120
ft. and extends back to the tracks of the Philadelphia & Reading Railroad, a distance of 157 ft. to the north and 86 ft. on the
south; having a frontage on the Philadelphia & Reading Railroad of 140 ft. The front portion of the building is used as the
garage, and on the railroad side

is

the building containing the

storerooms, machine shop, arc lamp repair shop,

etc.

FIG.

5.

— SERVICE

WAGON.

outfit, which enables the
do all its own work, including the assembling of
batteries. All of the latter are placed under the supervision of
one man, who makes regular inspections and tests, so that
should a battery show signs of weakening, it is immediately replaced by a duplicate, the old battery being repaired for future

with a lead burning

stalled, together

company

to

use.

FIG.

The garage
space of 120

3.

ft.

is

x 70 ft. A
and in this room are stored

all

tlie

The room

for the linemen, such as ladders, pike poles, etc.

also used for the distribution of carbons, globes,

On

lamp trimmers.
titioned

space 70

ofif
ft.

the south end a space 30

implements

etc., to

motor-generator

sets are

used for charging

These have capacities of 20

cles.

one story high, and has a floor
tool room 18 ft wide is taken off

building proper

the north end,

Two

—RUN.^BOUT.

kw and

all

the vehi-

30 kw, respectively.

The smaller set consists of a 25-hp induction motor, direct-connected to a 160-ampere, 125-volt generator. A feature of this
set is that the e.

stant at

m.

f.

of the generator can be maintained con-

any voltage between 60 and 125

volts.

The

larger set

is

the arc

wide is parfor an office and motor-generator room, leaving a
X 72 ft. available for automobile storage. The autoft.

6.

FIG.

—CONSTRUCTION

WAGON.

consists of a 40-hp induction motor, direct-connected to a 250ampere, 120-volt generator.
The switchboard is built in five sections. The tirst section
controls the 20-kw set, and the fourth section controls the 30-kw
The second section controls the charging stations from
set.

No.

I

to No.

5.

ers, so that they

Circuit breakers are installed

may

be used for special tests.

on these

The

feed-

third section

Double-throw
charging stations No. 6 to No. 13.
switches are provided on all charging station circuits, so that
each sLition may be supplied from either motor-generator set.
controls

FIG.

mobile room

is

4.

— ARC

LAMI" WAGON.

paved with cement and

is

equipped with scales

;ind

hydraulic

ing

wagons; has running hot and cold water and

lift

for battciies; has a section drained for
all

wash-

the neces-

sary apparatus for repairing batteries and tires.

A

fireproof brick vault 7

ft.

x 12

ft.

is

built inside the

The

fifth

section

A

used to control

all

the lamp and

motor

cir-

is the method of charging the batteries
Charging stations are located at various points
around the walls, and at each is a marble panel on which are

feature of the garage

in the vehicles.

garage

is

cuits in the station.
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mounted two Thomson watt-hour meters and terminals protected by enclosed fuses for two sets of charging cables. Each
station has a direct feeder from the switchboard furnishing current at from 60 to 125 volts. Two rheostats are placed back of

hangers to carry 30 arc lamps. Two men are sent out with each
wagon a chauffeur and a lamp changer. Under average conditions, 50 lamps can be changed each day.
The wagons have a
mileage capacity of 30 miles on a single charge.

each station panel, so that the voltage at each charging cable

The service wagons are used for light construction work,
such as the installation of loops from pole lines to houses. Each
wagon is equipped with a 30-ft. extension ladder and a full kit

may

be varied from 50 volts to full potential of the dynamo without varying the voltage at the dynamo. When charging small
batteries,

two of these are placed

in series instead

;

of each be-

ing charged separately.

Accurate records are kept which show the operating and
maintenance cost and the distance traveled for each vehicle.
This report is sub-divided into the following items Batteries,
Tires, Running Gear, Auto Station. Charging Current and Operating \\'ages. This provides a means for watching each vehicle
:

iS

1
m

1

p

FIG. 7.

—CORNER

r

.

m

'<

j:

HI^H
if
^l^H
B
H
^1

B

1

1
By

/

1

OF GARAGE FOR BATTERV CLEANING.

FIG. 9.

— ARC LAMP TESTING
A

RACK, SHOWING BROAU CARBON LAMPS.

and also furnishes data for comparisons in cost
between electrically-propelled and horse-drawn vehicles. In addition, a record is kept of each battery and each tire. Every batteo" crate and tire is numbered as soon as received and its entire history recorded, stating every vehicle on which it has been
installed, the date placed in service, miles run, expense of clean-

of lineman's tools.

ing, repairing, etc.

miles

on a

ment

to cover large areas with each gang.

closely

The automobile equipment

at present consists of six runabouts.

lamp wagons of one ton capacity, six service wagons of one
ton capacity, three construction wagons of three ton,-; capacity
six

chauffeur and four

men

are sent out with

each wagon, the latter also having a radius of action of 30 miles
en a single charge. The constrtiction wagons are used for heavy

Each wagon

construction work.

men

of 10

equipmemt of

The

capable of carrying a crew
foreman, and also a full

The wagon has

line tools.

single charge,

a radius of action of 25

which enables the construction depart-

is a most useful vehicle, since it can be
The
by all departments and for all kinds of work.
equipped with an electrically-driven winch and pump,

three-ton truck

utilized

truck

is

besides a chauffeur and

is

which has been used most successfully in connection with the
underground work. Cables can be installed more rapidly and
with less liability to damage by this means than when installed
by hand, since the drawing-in speed of the electric winch 'S

KIG.

and

otif <riirk

of

8.

— INTKklDK

riK

llircc Ions cnpacrty.

T'lOl

|.i..m

V\C,.

runabouts an- main
lained fur the use of the CM({inccrs of the company, and arc very
useful for making inspections, tours, etc., particularly in the

poles into

luburbs.

useful.

The tamp wagon.s arc used for
The inside nf the wagon

lamps.

'I'lie

and changing arc
equipped with clamps ami

distributing
is

coiisl.inl

/\

liooni

IO.--I.AMI'

ilerriek

attarhed to the truck ami

The

position.

thrertoii truck

machinery,

etc.,

Tliis

is

HKI'AIK

SllOr

has been constructed which can be
used
in

for lifting

itself

makes

ir»>ii

and wooden

this

vehicle

very

also used for hauling carbon;, lamps,

from point

to point.

The platform

of the truck

-May
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is very low, and by the use of the electric winch,
heavy weights
can be lifted into place with very few men.
The storeroom, machine shop and lamp repair shop are located in a tive-story structure fronting the tracks of the Phila-

delphia & Reading Railroad; the third story connecting in
the
rear with the garage floor. The first three floors are given
over
for storage purposes the stock carried including all sizes of line
wire, cross-arms, iron arms, brackets, glass and porcelain insu;

lators, all sizes of

Tnachine screws, arc lamp carbons, etc. In
material required for aerial construction work and for
general repairVork in the shop is kept in stock. The facilities
fact, all

for handling material are very complete. Large bins have been
erected with traveling ladders in front, making all the bins very

A

accessible.

and

floor

large elevator runs

from the basement

to the fifth

this is capable of

carrying the largest reels of wire and
cable handled.
railroad siding enters the basement, so that
an entire freight car can be run into the building where plat-

A

forms are located to facilitate rapid unloading.
The arc lamp repair shop occupies the entire fourth floor.
Here all the arc lamps are repaired and tested. Twenty-five men
are employed in this department; and an average of
75 arc
lamps are repaired and tested daily. A view of the lamp room

and

rack

test

is

A

given herewith.

number of broad-carbon,

8-7

pound condensing engines and the balance by
medium-speed
compound condensing engines. The load factor, for 1906
(that
IS the ratio of average
to peak load of the year) was 26.5 per
cent.
The peak for 1906 was over 8700 kilowatts, but of very
short duration.

The company has purchased a site upon which to
begin a
new power plant on the Ohio River front. The Ohio
River
at Cincinnati has

many

proved

years, because of

a puzzler for

power-plant engineers for

tremendous rise and fall, amounting
to 70 ft.
The difficulty of getting condensing water and coal
to a small power plant on a river with such
floods has prevented the erection of any electric power plant
on the river
heretofore.
The problem for a large station has been very
carefully studied
firm of Sargent

&

Gas

Electric

its

however, by Mr. Fred Sargent, of the
Lundy. consulting engineers for the Union

out.

&

Company, and preliminary plans have been
feasible the operation of the power plant on

made which make
the river front.

The company has
m.ent of

its

office

established a new sub-station in the basebuilding at Fourth and Plum Streets.
In

this sub-station are two looo-kw Bullock motor-generator
sets,
receiving 4400-volt. three-phase current from the power plant
and

series, arc

delivering direct current at a voltage which can be varied

ment.

the

lamps are shown in the test rack ready for adjustThese arc lamps are used for street lighting throughout

is

Philadelphia.

The machine shop
all

occupies the

fifth floor.

In this department

repairs to automobiles, switches

are done.

The shop

and general machine work
equipped for small work and 45 men are
One very desirable feature of the machine

is

regularly employed.
shop and lamp room is the splendid location. The view to the
west is unobstructed over the Schuylkill River into Fairmount
Park. All west winds, therefore, thoroughly ventilate and keep
the shops cool.
In fact, during the hottest days of summer,

rooms are always comfortable.
rather difficult to sum up the advantages gained from the
consolidation of all the working forces. It should not be overlooked that this would have been impossible were it not for the
use of the electric vehicle. To compare the relative expense of
horse-drawn and electrically-driven vehicles is likewise difficult,
as "cost per mile" is hard to obtain and "cost per hour" is unfair to an electric vehicle.
By rating each horse as being able to
draw one ton, 25 miles each day, and comparing the vehicles
these

way from 240 to 380
made possible by the

struction

volts.

is

Thompson-Ryan field conBesides these two motor gener-

use of the

on the generator.

ators there

all

This extreme voltage variation

a "Chloride" battery of 150

H

H

65 cells in
67 tanks.
the cells so that there is no
necessity of cleaning out the active material to prevent the
material which drops off from short-circuiting the plates in the
bottom of the tank. This battery has a capacity of 4350 am-

The tanks are enough deeper than

peres on each side of the three-wire sj'stem. The electrical department of the United Gas & Electric Company is under the man-

agement of Mr. B.

J\.

Jones.

It is

by

their load carrying capacity,

per month

is

practically the

it

same

has been found that the cost
The hauling of

in both cases.

Luminous Arc Lamps

at Louisville,

The Louisville Lighting Company,
making preparations to do the entire

Ky.

of Louisville. Ky.,

is

now

street lighting of the city

of Louisville with magnetite arc lamps in place of the 9.6
ampere open carbon arc lamps with which it has heretofore been
giving this service. There will be 2400 of these 4-ampere magnetite lamps, this being the largest installation of this t>'pe of

aside from the savings resulting from the consolidation of the

lamp yet contracted for by any central station company. The
precedent established at Louisville will be valuable to otljer
cities and companies where a change to magnetite lamps is
contemplated.
One circuit of these lamps was installed on

working

trial

a ton 25 miles each day, however, is beyond the capacity of a
horse, and as this is well within the capacity of the electric trucks
employed, the use of the latter results in considerable saving,

for about six months on one of the residence streets,
namely. Third Avenue, south from Broadway.

force.

The Commission

Central Station Improvements at Cincinnati.

compared with that on the other streets
approved and even urged the change from the
450-watt open carbon arc lamp to the 280-watt magnetite arc,
the illumination of the streets being so much superior with the
of the

The United Gas & Electric Company, of Cincinnati.. now has
under way an enlargement of its one central generating plant
which will cause this plant to reach the limit of capacity possible to install on the site.
The last unit to go in will be a
5000-kw Curtis turbine. Hoilers to supply this will be equipped
with Jones under-feed stokers with the speed of the motor
driving the

forced

draft

fan automatically controlled by

the

The largest generating units in the station up
time are a 300-volt, 2600-kw Bullock directcurrent generator which is one of the largest machines of this
kind ever built, and a 2600-kw. 4400-volt. three-phase, four-wire,
steam pressure.
to

present

the

60-cycle Rencrntor.

The

older part of the station is filled with
vertical engines each driving a direct-current and an alternating-

current generator.
there

is

The

station has

no advantage— in

fact,

now grown

to a size

where

—

considerable disadvantage

in

having such double-current units.
The performance of this
plant runs in the neighborhood of 25 lbs. of water per kw-hour
or 5.9 lbs. of water per pound of coal and 3.9 lbs. of coal per
kw-hour. Most of the output is generated by slow-speed com-

of Public Works, after noting the illumin-

ation on this street as
city, fully

latter.
The city makes its contract for street lighting with th.company yearly, as under the law it cannot make a contract for more than a year.
The price per year has been re-

duced from $84 to

$74, but this reduction is due to the general
trend of street lighting prices rather than to any
recognition of the decreased wattage of the magnetite arc.

downward

A

careful examination of the lighting on Third

compared with

that

on other

streets

Avenue as
made
journal.
As

of Louisville was

one evening by one of the editorial staff of this
would he expected from the light distribution curves of the
iiiagnct'te arc lamp which have been published, the lamp lights
n street much better midway between lamps and gives le.si
light under and ne.ir the lamp than the open carbon arc lamp.
This point is of great practical value because the very light
area under each open carbon arc lamp makes the points midway between lamps seem very dark by contrast. This, added
to the fact that the points between lamps with the open carbon
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arc lamp are really not so w
netite arc,

makes the

ell

maglamp

illuminated as with the

practical resulti with the magnetite

The Marysville (Ohio)

a result of changing the street lighting system, very ex-

and important changes are being carried on

tensive

power

The

station.

arc lighting plant

is

the

at

at present in a three-

story building of very substantial construction of the old type,

which the engines were on the first floor, the line shafting
on the third floor and the arc dynamos on the second floor.
This old building is to be made into a boiler room, and in a
in

new

equipment is being provided.
Westinghouse turbo-g:nerators are now being
will

modern

part of the building adjoining thoroughly electric

generating

at two-phase,

generate

Two

3000-kw
installed.
These

The

2300-volts.

boiler

capacity

room

In the generating

for the turbines will be 48CW hp.

will be

48 mercury arc rectifier sets, each designed for a circuit of
For every two rectifier sets there will be
;o magnetite arcs.
one transformer and regulator to supply it; the transformers
and regulators being arranged for two circuits each. It will
be therefore necessary to keep approximately the same number
of lamps on each circuit supplied from the same transformer.
Each transformer regulator and pair of rectifiers are to form

one of a series of units to be installed

a long

in

row on

a

gallery provided for the purpose.

The power plant operates condensing, although it is not
anywhere near a river. The water is taken from large wells
and the flow is abundant for ordinary condensing purposes. A
cooling tower

is

The

to be installed for use during peak loads.

25 ft. in diameter and 65 ft. deep. In
the bottom of this well are driven a lot of 8-in. pipes to depths
varying from 5 ft. to 35 ft. These are all connected up to the

constructed

last well

is

suction of a Worthington centrifugal

pump

with vertical shaft

which raises the water to the condensers. All the boiler water
has to be softened to avoid very bad scale. A large We-fu-go
water purifying plant has been erected with settling and mixing
tank for treating the water with lime and soda ash to precipitate

going, on

is

the

estab-

lishment of a fireproof sub-station in the heart of the business
district

which

company

will supply low-tension alternating current.

at present has both alternating

volt service in the

downtown

direct-current

motor

underground

in

making

the

district.

and direct-current
It

The
no-

also supplies soo-volt

The plan is to place
downtown district and at

service.

all

the

the wires

time

of

be changed
from direct to alternating current, single-phase, the sub-station
this

change,

all

the

lighting service

will

serving as a distributing center for low-tension, three-wire,

single

phase feeders. At this sub-station also a 500-volt direct-current
synchronous motor generator set, of 1200-kw capacity, with a
two-phase 2300-voIt motor is to be used for giving 500-volt
motor service. This will enable the removal of a great amount
of 500-volt circuit copper between ihe power house and the
downtown district, which arc about a mile and a half apart.
The downtown sub-station will feed underground a district of

about }^-miIc radius.
station at 14th

Hetwccn the sub-station and the power

Avenue and Magazine

2300-volt two-phase feeders.

From

Street, there will be four

the sub-station twenty

12.S-

250 single-phase distribution feeders of ,300 kilowatts each will
The situation is an unusually interesting one,
run out
as a single-phase, low-tension lighting distribution from a substation in a

The

downtown

district of a large city is

through the business district at a
primary voltage of 2300 and placing step-down transformers
in manholes and vaults was considered, but the fact that thi)
district to be covered is so small led to the adoption of the
single sub-station plan, thus avoiding troubles with tnvlcr-

ground transformers.

The work

is

being carried on und<?r the design and flircction

W. Hublcy, superintendent and chief engineer of tlir
company. When completed, the Louisville Lighting Company
of Mr. G.

will h;ive a

very modern plant.

•

iS

Company was

Ice

lamp

in the

This was about two years ago, and at present
there are 66 magnitite arc lamps on the streets, the rate for energy being $67 per year. The first lamps installed being of the
form first commercially brought out. were naturally somewhat
of an experiment and were replaced with a later type in the
summer of 1906. Theie latter have given practii^Ily no troubhj.
They are burned on a 6.6-ampere series arc circuit supplied from
a Brush type arc dynamo, the voltage at each lamp being about
These lamps were installed in place of lo-ampere Thomp70.
son-Houston open arc lamps. It is hardly necessary to say to
those familiar with the efficiency and light distribution of the
magnitite arc that the streets of Marysville are very much better
lighted than they ever were before. Marysville has a population
somewhere between 3000 and 4000 and with 66 arc lamps
naturally much better lighted than are many towns of that size.
Over most of the city these arcs are placed about a block
apart, which results in excellent illumination along all points of
the street. The color of the light is very similar to that of the
open arc lamp. There is not nearly so much contrast between
the light under each lamp and the light midway between ns
with other arc lamps. Not only is the actual illumination midway between lamps better, but it is easier to see one's way along
the street because there is not so much contrast between the
points near and midway between lamps. All familiar with the
i.-!

magnitite arc

around the

know

this to be theoretically the case,

and

a trip

streets of Marysville at night fully demonstrates the

practical value of this advantage.

The upper electrode on these lamps is a heavy piece of
The lower electrode is composed of magnitite or the
black magnetic oxide of iron rammed into a sheet steel tube.
The magnitite electrode is fed up from below. The upper eleccopper.

trode

(which

consequently

is

it

is

position

of the

of

copper)

keeps a

fixed

position,

and

possible to use a flat reflector about at the

which greatly aids

directions useful

for

in distributing the light in

street lighting.

Because of the varying

arc in ordinary carbon arc lamps,

it

is

not

do as much
good as the small reflector on the magnitite lamp. The lamp
has a chimney for carrying away the fumes from the arc. The
first magnitite electrodes were uncertain in density and consepossible to place a small

quently

uncertain

in

light.

reflector

The

where

it

will

present electrodes

are

very

uniform and burn 186 hours with one trimming. This makes
it possible to get along in Marysville by trinuning once a month.
They are operated on a moonlight schedule from dark until
i

ni.

a.

trouble

The magnitite

electrodes cost 5

sometimes experienced

is

in

cents

each.

A

little

starting up a circuit of

these lamps, but after a circuit has been closed a few

moments,

of the lamps can usually be started by "flashing" the dynamo
once or twice. The management of the company ascribed this
all

trouble

more

to lack of care in cleaning the

lamp clutches than

any inherent def-ects of the lamp. The comjiany also operates under very trying conditions as to grounding the circuits
through tree limbs; it is dilTicidt to trim trees enough to keep
them clear of the lines, and most of the residence streets are
Tliis, of course, is not altogether
well provided with trees.
conducive to sati-ifaclory lamp operation, whatever the lan?p
to

used.

seldom found.

possibility of distributing

No.

United States.

level of the arc,
is

Water and

Light,

the second central station to adopt the magnitite arc

the scale-producing solids.

Another interesting change that

XLIX,

Central Station Notes from Marvsville, Ohio.

far superior.

As

Vol.

(OMIUNKI) WATER, ICE

AND KLECTKIC

IM.ANT.

The company owns

the water works system and also operates
from the same boilers that supply tlic electric plant.
The electric pinnt has two 7S-kw no-volt, direct-current generators direct-connected to a high-speed vertical engine, two
.^.!;-kw and two 2S-kw belted gcMi'r.itors, making a total of 270
kw, lu'sidcs an arc dynamo. Adjoining is a 12-ton ice plant.
A lioilcr rquipmrnt suflicicnt to carry tlic wintrr peak load on
the electric plant is enough to operate the ice plant in addition
to the other plants in summer, so that no extra investment in

an

ice plant

boilers has to be carried because of the ice plant.

"

:

May

,
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DEVELOPMENT OF THE LOAD.

The management

of the

ing the population on the igoo census, the gross earnings are
about $5 per capita for the electric part of the plant. Thirty-

motors or more than

motor per 100 inhabitants are connected, not including numerous small fan motors and oth^r
motors of small capacity doing light work in residences. One
five

i

very interesting development
residences

driving

for

These motors are belted up

the

is

several

use

different

of

motors

l4.-hp

kinds

''n

machinery.

of

and are used

to a short lineshaft

1

\ y^ s

^000

year for the 100 lamps.

In addition to the strip of wood, a kind

of sheet iron trough or protector has been put over the lamps,

but this

a mistake, as

it serves principally to hide the lamps
having been bent down by various decorations which have been hung on the arch from time to time.
The decorative and lighting value of the arches has thus been
almost entirely destroyed. The general plan, however, is an
excellent one, and the materials for making such pipe arches are
at hand in almost every village. They can be bent up in a local
shop, and offer a simple solution of the question of providing
neat, decorative street lighting, which is being considered in

is

at the present time,

many places at the present time.
The Marysville company is under

\
g700

wood on which 25 i6-cp lamps are placed. The arches
are lighted only on Saturday night and the city pays $200 per
strip of

company ha= been much more enteraverage, as can be seen from the fact that figur-

prising than the

879

George

the

management

Mr,

of

P. Zvverner.

\
\

^

/

\,

N,

/]

I200

JA -UA RY

?-3

^

/

^

/
3

FIG.

I.

— MARYSVILLE

The

\ '^

1

a

Inventions.

LD 11 12

EXCLUSIVE OF STREET LIGHTING.

LOAD,

run the washing machine, wringer, ice-cream freezer or anything else requiring power.
It is considered more convenient
to have the motor driving a lineshaft in this way and bring the
machines to the shaft than to shift the motor around among the

machines

Under

to drive.

it is

The company began

to

introduce

long ago,

irons

electric

wake up
a revenue-producer. As a

to the

"gives no

value of the electric iron as

result,

mechanical

now

among its customers 270 irons. Free lamp regiven.
Some tantalum lamps have been introduced

has out

newals are

in the stores,

and also

in the outlying residence districts

where

not very good. The rates for lighting
are 12 cents per kw-hour, less 10 per cent if paid within 10

the voltage regulation

The minimum

is

who has

invented or discovered a

of either

machine,

art,

monopoly
skill in

if it

to industry, to

the use of

be not new."

wise judgment, or to mere

known means, nor

A

substituted for

it,

would lend but

little

as follows

patent

$1.

is

200 kw-hours or less

kw-hours
400-800 kw-hours
800 up
300-400

The output

6

cents.

Sj/^

cents.

has been

5

cents.

clear that the article does not possess novelty.

4'/4

cents.

ticipated

was 21,741 kw-hours for the
low-tension circuits.
Fig. I shows the 24-hour load curve on
the low-tension, direct-current circuits from noon, January
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to noon,

March

January

14, to

3.

A

i

li

7

8

'J

10

11

12.

P.M.

A M.

FIG.

LOAD. EXCLUSIVE OF STREET
Fig. 2

noon, March

LIGHTING.

shows the load curve from noon,

15, illustrating

medium

conditions.

ARCHES ON DOWN-TOWN STREETS.
There

is

act.

is

made before

in precisely the

same manner
It

it must be
has been an-

and is not, therefore, entitled to the protection of the
But cases wherein the old device and the new one
However, it not infreare identical are of rare occurrence.
quently happens that a patent is applied for upon an article or
device, which differs but slightly from some other device that
has been used or patented before, and the questions then presented are whether the difference is sufficient to characterize the
later device as novel and whether the production of the differpatent act.

ence involves the exercise of invention.
Section 4886 of the patent act, after making novelty one of the
requirements to the right to obtain a patent, proceeds to enum-

J.

tT

patentable.
But conthrown upon the matter by referring to the
facts and holdings of a few of the vast nwnber of decisions
which have turned upon a construction of this section of the

siderable light can be

elty

for February, 1907,

I

assistance in determinis

To say that a certain device does not possess novmerely another way of saying that the device has been
Where the article for which a patent is sought
anticipated.

cents.

7

200-300 kw-hours

may be new

or novel in the commercial sense when they are not new in the
sense of the patent law.
definition of the word "new" as
used in the patent act or of the word "novel" which is generally
ing whether or not a particular device

bill

to the product

Articles of manufacture

There are no discounts for
long-hour users.
There is some competition from gasoline
installations, there being about six in the down-town district,
principally for long-hour use.
The energy rates for motors are
days.

new

manufacture," etc., may obtain a
patent therefor, it will be apparent that, to be patentable, the
Novelty
thing claimed to have been invented must be novel.
is essential and if it is lacking in a given device a patent thereon is not properly issuable. In the language of the opinion in
the case of Smith vs. Elliott, 9 Blatch. (U. S.) 400, the law

and useful

before other central station companies began to

it

Act which pro-

that section of the United States Patent

vides that "any person,

to

different

Legal Requirement of Novelty in

.^

one principal corner

in

Marysvillc from which busi-

ness streets radiate in four directions, and most of the business

houses arc located within one block of this corner. About seven
years ago the city put up four arches at the four approaches
to this corner, these arches being located about half a block
from the corner. The arches consist simply of six. four anj
three-inch iron pipe, bent to shape. Underneath each arch is a

a device so as to render it nonprovides for the issuance of a patent to
one claiming to be an inventor only where his device has not
been "known or used by others in this country before his invention or discovery thereof." And under this provision want
erate

what

patentable.

will

anticipate

Thus,

it

of patentable novelty has been held to have been shown by
establishing a single prior use in this country. Brush vs. Gon-

In the case just referred to it appeared that
dii, 132 U. S. 48.
one Charles F. Brush had brought an action to restrain the infringement of a patent granted to him for "improvements in

The invention related to a device for use in
lamps, "whereby the carbon sticks usually employed are
automatically adjusted and kept in such position and relation
electric lamps."

arc

to each other that a continuous

and

effective light shall be

had

The

de-

without the necessity of any manual interference."
fense

was

that the plaintiff's patent

was invalid

for the reason
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that the device in question

had been previously used

in a

lamp

Although
invented by Charles H. Hayes, of Ansonia, Conn.
but one Hayes lamp was made and that one used only for a
period of about lo weeks, it was held to have been an anticipation of the plaintiff's device

and the

plaintiff's

patent was, there-

In the case of Simmonds vs. Morrison, 44 Fed.
Rep. 757, also an action to enjoin the infringement of a patent,
the patent in question covered a detachable dash rail, intended
fore, void.

to be attached to leather-covered dash

boards of carriages by

means of clamps. One of the defendant's contentions was that
the plaintiff's patent was void for anticipation and that, therehad no standing

fore, the plaintiff

in court.

In support of this

contention the defendant testified that about 12 years before
the issuance of the plaintiff's patent an apprentice boy brought

different

come

from the fact that the galvanic curhowever strong in the beginning, was found to become
gradually weaker as it advanced on the wire, and was not
strong enough to produce a mechanical effect after a certain distance had been traversed, should have been made public so
nearly simultaneously that there should be doubt as to which
was entitled to priority. It was held, however, that the facts disclosed that the telegraph of Prof. Morse came before those of
But this was not necessary to
the other inventors mentioned.
rent,

the validity of Prof. Morse's patent or his right to restrain in-

fringement by the defendants, for, said the court, "if the priority
of Morse's invention was more doubtful and it was conceded
that in fact some one of the European inventors had preceded

him by a few months or a few weeks,
his patent.

The

act of

in

provided in the patent

known

whenever

if

is

had not been patented

it

So, where

or described in a printed publication."
that a particular patent

it

is

claimed

on account of the patent-

invalid

ed article having been in use prior to the patentee's invention, it must appear, in order to substantiate the claim, that
the article was used in this country. The fact that the patented
article

was extensively known and used

in

a

foreign country

discovery by the .\merican inventor will not affect
the patentability of the invention, where the conditions concur
that the patentee believed himself to be the originator of the deprior to

when

the patentee

inventor, a previous discovery

foreign country shall not render his patent void, unless

a

such discovery, or some substantial part of

had been before

it,

patented, or described in a printed publication."

it

or used in a foreig[n country before

his invention or discovery thereof,

first

would not invalidate

that,

Exciter Troubles.

act, section 4925, that

appears that a patentee, at the time of making his application for
a patent, believes himself to be the original and first inventor or
discoverer of the thing invented, "the same shall not be held to
be void on account of the invention or discovery, or any part
thereof, having been

it

Congress provides

believes himself to be the

the patent was, therefore, invalid.
It is

i8.

magnetic telegraphs, each purporting to have over-

orders to put a

shop a covered carriage dash board with
on it, and that he constructed a rail and
fastened it to the dash board in precisely the same manner as
outHned in the plaintiff's patent. Though this was the only
detachable rail ever made by the defendant until after the plaintiff had secured his patent, it was held that the making of it
was a complete anticipation of the plaintiff's patent and that

No.

the difficulty arising

to his (the defendant's)
rail

XLIX,

Vol.

its

and the device had not been patented or described in a
This provision of the patent act was
publication.
brought into the case of Morse vs. O'Reilly, 15 Howard's Rep.
(U. S.) 62, decided in 1853, in which the inventor of the electromagnetic telegraph, Prof. Samuel F. B. Morse, brought suit
against Henry O'Reilly and others to enjoin them from using
a telegraph line which they had erected between Louisville, Ky.,
and Nashville, Tenn., and were about to extend to New Orleans.
In the report of the case is a history of the invention in which is
vice

printed

described a discussion concerning the affinity of electricity to
magnetism and their probable identity, which took place on

board the packet ship "Sully" on her passage from Havre,
France, to New York, in 1832, and in which the inventor, Hon.
William C. Rives, Minister of the United States to the Court of
France, and other gentlemen of extensive reading and intelliAccording to statements there made it was
gence engaged.
in the course of this discussion that Prof. Morse first conceived
Mr. Chief
the idea of communication by means of electricity.
Justice Taney, of the Supreme Court of the United States, delivered the opinion of the court, in which he graphically refers

By a.

E

ELECTRICAL

E.

Buchenberg.

central station operation can be

success-

upon the basis of accurate knowledge of the construction and characteristics of the electrical apparatus,
a familiarity with the cause and cure of trouble? which may ocSince
cur, in connection with intelligent care pnd operation.
the uninterrupted and satisfactory service of the alternator depends in a considerable measure upon the proper operation of
ful only

the exciter, this part of the station apparatus

is

entitled to the

importance demands.
In the following article the writer has attempted to take up

attention

and care which

its

form of a diagram and gentral discussion a number of the
and troubles which may arise in the operation of direct-current machines when used as exciters for alternators.
While necessarily incomplete it embraces the more common
troubles, and it is hoped may be of some service to central station men in a systematic search for and determination of causes,
and the application of an effective remedy.
For convenience of discussion all exciter troubles may be
classified under heating, sparking, voltage vari.ntion. and failure
in the

difficulties

to operate.

Armature

Iron.

—Excessive

heating of the armature iron ma\

be caused by the increase of iron losses due to higher magnetic
In the
flux densities occasioned by low speed or high voltage.

mounted on the alternator shaft,
low exciter speed must obviously be due to a low alternator
speed, and the heating is aggravated by the increased alternator
excitation required under these conditions, in addition to the
In the case of
less effective ventilation at tlie lower speed.
separately driven exciters from an engine or water wheel, the
speed of an exciter may be low from a variety of causes, such
When
as overload, belt slippage, drop in speed with load, etc.
the exciter is belted from the alternator, low speed may be due
to incorrect ratio of exciter drive pulley and exciter pulley,
excessive exciter belt slippage due to a greasy or loose belt, or
low alternator speed.
High temperatures in the armature iron may also be caused
liy
Ihc inere.ise of exciter voltage required by an excessive
r.verload on the alternator, the operation of the altcrnntor abovi
normal voltage, below rated speed, or on a very low power fac-

case of an exciter armature

'

to the struggles of the inventor to reduce his discovery tn prac-

une and the unremitting ardor and industry with which he
pursued his invcstigalions over a period of several years in ihc
tical

face

rif

great pecuniary embarras.smenf, until ihc appropii:ilion

by Congre.is

in

ticabilily of the

18.3R

of $.30,000 to

invention and the

test

final

the

and

utility

[irac-

granting of the Anieri

was interposed as a defense by O'Ueilly
and his associates that Prof, Morse was not the true and original
inventor of the telegraph; that he was subsequOnt in point of
lime to Dr. Steinhicl, of Munich, Germany, who rommnnic.ited
can patent

in 1840.

It

magnetic telegraph lo the Academy of Jkiencc
in Paris in* 1838, stating in his communication that he had had
ami that
a telegraph line in operation for more than a year
Prof. Morse was also anticipated by Prof. Whcatstone, of London, and by Edward Davy.
It is rather surprising tli.il four
his discovery of a

;

tor loail

Another cause of excessive temperature
iron

may

be

in

allowing

all

or

a

ii'-e

m

the armature

considerable

portion

of

Ihc alternator field rhc<istat to remain in circuit, with a conse-

This, of course,
quent increase in necessary exciter voltage.
holdri true only where alternators are operated hnm individual
exciters and both an exciter field rhcoslat and alternator field
rlieosfaf are used.
fact

that

many

The above

is

worthy of mention from the

ilalion operators lose sight of the

the series rheostat

fuiiotion

under these condilion-f, and wlnue

110

of

vnit-

May
meter
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connected to the exciter or lamps operated from it, the
sometimes forced to extreme limits from this cause.
High temperature rises in the exciter and series rheostat are

necessarily increased shunt-field current, an excessive overload,

is

voltage

energy

a low power factor load on the alternator, or the operation of
the alternator above rated voltage or below rated speed.
par-

is

in

A

and wasteful dissipation of

the result, in addition, to a needless

an increased field current to compensate for the turns
rendered ineflfective. with a resultant increase of temperature
sitate

— High

temperature rise in the exciter armature coils may be due to an excessive overload on the alternator,
an unusually low power factor, or the operation of the alternator above rated voltage or below rated speed.
All the above
Coils.

rise.

—

Commutator. Excessive heating of the commutator may be
due to sparking, as a large per cent of the heat of the spark is
absorbed by the copper of the commutator. Other causes are
excessive friction from hea^'y brush tension, no lubrication, a
rough commutator, or a heavy current overload. Any one of
the above causes or the combined effect bf several may cause

conditions necessitate an increased output in exciting current,
and while exciters are always supplied of a capacity to properly
lake care of re;isonable variations from normal operating conditions, tliey

short-circuiting of the exciter shunt-field winding will neces-

tial

the alternator field rheostat.

Armature

cannot properly take care of such extreme conditions

C

—

Low

Exciter Speed

'

Wrmature

1

,

-'-

Low Power

Factor Load on Alternator.
Alternator Operating Above Rated \*oItage

Heat Conduction from Armature Coils.
Alternator Operating Below Rated Speed.
{Overload on Alternator.
Low Power Factor Load on Alternator.

Armature

'1

Separately Driven Low Speed of Driver.
Pulley Ratio.
I Incorrect
{ Exciter Belt Slippage.
Belted
r
Low
Speed of Alternator.

J Overload on Alternator.

Iron

fHE.\TING
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-Alternator Operating .Above Rated Voltage.
Short Circuit in Alterator Field Coils.
.\tternator Operating Below Rated Speed.
(

Sparking.

Commutator.-j
\

Excessive Friction

r

Brush Tension Too Great,

{

No

I

Lu!brication.

Rough Commutator.

*

Overload on Alternator.
-Alternator Operating Below Rated Speed.
Alternator Operating Above Rated Voltage.
T7;«u
Tft.'lc
J
nieia LOUS. -; j^^^,
p^^^^ Factor Load on Alternator.
Exciter Operating Below Rated Speed.
Short Circuit in Exciter Field Coils.
Excessive Exciter Belt Tension.
Dirt.

Bearings

<,
I

I

f Static
Scintillating

Xo End

Play.

Poor Oil.
Rings Do Not Turn,
'

— Dirty

Commutator.
\

Incorrect Setting of Brushes

^
f

I

rXo End

SP-ARKINGi

Grooves

Brushes Not Fitted to Commutator.

Play.

J Brushes Xot Staggered.

Commutator.

in

Spacing Around Commutator Wrong,
.Armature Rotating Against Brushes.

]

I

EXCITER TROUBLES.
High or Low Commutator Bars

Brushes Improperly Set.
Brushes Not -Accurately Fitted.
f Excessive Temperature.
L neven \\ car.
I.

Greenish
L Yellow.
i

Mica Segments Project

"

Un"quLr\\>a?''"^'"'^^'

]

Dirty

Commutator

Commutator Out

|:^'=''

(

h-xcessive

°.'

Round

of

Attention
Lubrication.
Excessive Temperature.

'

!

Unequal

(

\\ ear.

Brush Tension Too Small.

Open

Circuit in Exciter -Armature Coils.
^Unequal Pole Flux Short Circuit in Exciter Field Winding.

—

r Exciter Connections.
Rheostats.
Alternator Field Connections.

P
Loose "-""""^
-

-

J

'1

l^W'iring.

Dirty Commutator.

VOLTAGE VARIATIOXS-

Speed

t

\'ariations

"

)

LFAILURE TO OPERATE

\

Open

Circuit

^
I

I

L

Demagnetized

ture coils the above points should be investigated.
partial short circuiting of the alternator §eld winding
demands an increase of exciting current approximately propor-

A

tional to the percentage of the total number of
turns rendered
ineffective from this cause, and results in an

increased heating

of the exciter armature coils. The most convenient
way of testing for a ihort-circuit in the alternator field winding is
to pass
direct-current through the field coils and note the drop of
voltage across the terminals of each coil. This drop should be
the

same

in
is

each case, and a smaller drop through one or more
indication of decreased resistance due to internal

an

short-circuiting.

Exciter.

Connections.
Rheostat.

commutator

the

out.

to reach a temperature at

which the solder used

connections will be melted and thrown
cause of high commutator bars or mica segments

on the armature

The

coil lead

and of a commutator out of round can very often be traced

to

excessive heating.

Bearings.
grit, dirt,

— Heating

of the exciter bearing?

or cinders in the bearings or

may

oil wells,

be caused by
excessive ten-

sion of the exciter belt, or the use of a poor grade of
oil

rings

not turn.
in

may have become
If there

is

oil.

The

bent or cramped so that they do

no end play, grooves may

in

time be cut

the journals, bearings, or both, and result in heating.

Sparking.

—Sparking

at

the

brushes

by

is

far

the

most

prevalent and annoying trouble experienced in the operation of

'

Coils.— High exciter field-coil
caused by operating the exciter below
Field

in Alternator Speed.
Exciter Belt Slippage.

Field.

as are sometimes encountered, especially among the smaller installations.
In any instance of overheating of the exciter arma-

coils

Changes

Sparking.
Incorrect Connections.
Loose Contacts.
Uirty Commutator

exciters,

temperatures
its

may

be

rated speed with a

and on account Oi

station operation
in

its

its

deleterious effect

causes, effects and cure

considerable detail.

.Ml sparking

may be

upon the entire
gone into

will be

classified into three

:
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general forms, namely:

Static sparking, scintillating sparking,

and greenish-yellow sparking.
The small bluish white sparks sometimes noticeable are not at
They are of the
all harmful beyond a slight heating effect
same nature as the static discharge from a moving belt, and the
small amount of current ruptured in the air has no appreciable
The second class of
destructive effect upon the commutator.
sparking which is sometimes evident as a partial or complete
ring of fine scintillating sparks around the commutator, is not
It is caused by dirt or
to be considered as a true sparking.
small particles of carbon worn from the brushes being brought
to a temperature of incandescence while under the brushes, and
remaining at a white heat while passing from one set of brushes
to another.
While not being particularly harmful beyond the
heating effect upon the commutator, the increase of brush contact resistance from this cause is entirely unnecessary and
should be avoided. This condition is invariably due to a dirty
commutator, and the remedy is to clean thoroughly the commutator with a clean, dry cloth free from lint. The third or greenish-yellow variety of sparks are alwaj's and distinctly harmful
on account of the heating and the more or less rapid destruction
sometimes called

"ring

fire,"

commutator segments, in addition to the serious effect
upon the proper operation of the exciter and alternator. Every
effort should be made to locate the cause and remove it immediately upon the appearance of such sparking, as delay only
aggravates the difficulty and will in time lead to serious trouble.
If the rocker arm, shifting mechanism or brush-holder studs
of the

are allowed to

work

loose, a vnriation of

brush tension or area

Vol.

causes enumerated above, or the trouble
tural defects.

mutator

In any case the remedy

may

XLIX,

be due to struc-

up the com-

to true

is

No.

in a lathe.

High mica segments are sometimes the cause of sparking for
same reasons as given above, and are caused by the same
conditions, or an unequal wearing away of the copper and mica.
The remedy is as before true up the commutator.
An
the

—

additional precaution against a repetition of this trouble consists in cutting down the mica segments about 1/32 of an inch
below the surface of the commutator with a small three-cornered
file.
Care must be taken to remove any small particles of copper which may bridge across contiguous bars.
Excessive lubrication of a commutator or neglect in cleaning
it may cause sparking on account of the gummy high resistance
coating which forms on the surface. Only a very slight amount
of lubrication is actually required, and a small piece of clean
cloth, free from lint, dipped in machine oil and squeezed as dry
as possible between the fingers answers the purpose admirably.
An open circuit in the armature winding is characterzied by
the viciousness of the resulting sparking when the commutator
bar to which the coil is connected passes under each set of
brushes. A temporary remedy in a case of this kind is to bridge
the blackened bar to one on either side of it, but the primary
cause of the trouble should be located and repaired at the earli-

est possible
If only

moment.

one

set of

brushes sparks with a correct spacing of
is probably caused by an unequal dis-

the several sets, the trouble

tribution of the field flux due to a partially short-circuited field

..

or unequal field pole flux distribution on account of the
armature not being central in the bore of the field.
Insufficient brush tension and the consequent chattering with

in relation to the

the slight irregularities of the

of brush contact will result, with a consequent chattering and
sparking.

Sparking may result from an incorrect setting of the brushes
proper alignment of the brush tips, or to the
unequal spacing of the several sets of brushes around the surface of the commutator.
If the commutator rotates "against" the brushes instead of
"with" them, a slight inequality in the commutator surface may
cause chattering and sparking.
Sparking may be caused by not accurately fitting the rubbing
surface of each brush to the surface, of the commutator. Neglect of this precaution may considerably reduce the brush contact
area, or may cause the brushes to bear only on the "toe" or
"heel" with resultant heating and sparking troubles. The proper
fitting of brushes to the commutator is most conveniently and
accurately done as follows, while the machine is not running
Cut strips of fine sandpaper a little wider than the width of the
brushes and pull them between the fingers to give the smooth
side of the sandpaper approximately the same curvature as the
surface of the commutator; raise one brush slightly and push
a strip of the paper under it sanded side up; keeping the end
of the strip against the surface of the commutator, draw it forward in the direction of rotation of the armature while the
brush is firmly pressed down upon it with the other hand. The
brti'-h mu<it be raised each time the sandpaper is pushed back
ff-r a new pull to prevent rounding off the brush tips.
Under
no circumstances should emery cloth be used.
Grooves in a commutator may be due to a lack of continuous
end play of the exciter shaft in the bearings, the brushes may
not be staggered to distribute the mechanical wear evenly over

commutator surface, or an incorrect fitting
of one or more brushes to the commutator m.ay result in gouging
and cutting. In the case of a grooved commutator the wearing surfaces of the brushes, of course, conform to the commutator, and any spasmodic end-play will greatly reduce the contact area on account of the "climbing up" of the brushes, and
sparking will result. The remedy in to locate and remove the
the entire

cati.ie
'

active

of the rutting, true up the conimulator in. a lathe, and

continuous end play.
Iligli or low commutator

bar.4

are a -prolific source of spark-

ing troubles on accoimt of disturbances of brush contact con-

thrown

In the cafie of high-speed exciters the brushes
slightly

away from

commutator surface is often the
more vicious the
sparking will be. and the greater the cutting and wasting away
In order to obtain equal contact reof the commutator bars.
sistance and an equal division of current among the brushes of
any set, the tension of all the brushes should be the same. A
pressure of 2^ lbs. for carbon brushes, and a maximum pressure of 6 lbs. for graphite brushes is recommended. The "feel"
of the brush tension should never be depended on. but each
brush should be accurately adjusted by means of a small sprin.g

The

cause of sparking.

the crimmittator

from

this

may

be

cause and

vicious /iparlcing »ill re.^ult.
High bars are often caused by
excessive commutator temprralures due to one or more of the

greater the current the

scale.

With high speed

may

exciters a

commutator

slightly out of

round

cause the brushes to throw away from the commutator and

produce sparking. The cause of a commutator getting out of
round may be excessive heating, unequal brush wear, or a
structural defect.
In any case the remedy is obviously to true
up the commutator.
Voltage Variations. Exciter voltage variations are a serious
trouble on account of their direct action upon the alternator
voltage. These variations may be caused by dirty or loose con-

—

tacts in the exciter itself, in the rheostats or alternator field, or
in

the exciter wiring to the switchboard and machine.

Where

examine
each binding screw, clamp and connection very closely by disconnecting, cleaning, and again tightening tip the connection.
The fact that a screw is tight is no proof tli.it tlic contact is
the above trouble

is

being experienced,

it

will be well to

good.

A

dirty

commutator may cause

a

variation uf

the exciter

voltage on account of the variable brush contact resistance.

Speed variations of the exciter due

to

changes

nator speed, and in the speed of the driver

in the

in

the alter-

case of sepa-

rately driven exciters, or exciter-belt slippage, may cause voltage variations in the exciter with a corresponding effect upon
Sparking of the exciliT from any cau<c may
the alternator.

have the same

effect.

—

Tlic failure of an exciter to operate after
having been in service and no changes in connections made, may
be due to a reversed or "killed" magiutic field caused by opening the exciter switch before turning in the resistance of the
rheostats.
Where the switrhko.Trd is not equipped with a ficM
discharge .<wilch. this prcraution is doubly good on account of
the prevention of the inductive "kick" accompanying the break-

Failure to Operate.

I'lain

ditions.

coil,

May
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may be the cause of the trouble, and can be
located by a thorough and systematic testing out with a magneto.
dirty commutator from the excessive use of commutator comthis difficulty.

Drawing Conductors Into Conduit.
W.

T.

"pulling" the wire into the conduit

it should be well covered
with soapstone powder and some of the powder blown into
the conduit to aid the passage of the wire through the conduit.

Poppe.

skill,

though apparently simple,

the insertion of conductors after the conduit

work

is

in.

which was not passed through the loop, in order to keep the
diameter of the conductors uniform while being drawn into the
tube. Too great a bulk would cause too much resistance to the
passage of the conductors through the tube, and would necessitate too strong a pull on the wire or conductors.
Before

A

By

On

of the insulation is removed and the bare
wire passed half way through the loop on the cord and the
end bent over and wound around the part of the bare wire
small conductors 6

-wiring or rheostat

Something which requires

883

are attached to the cord after the snake has been detached.

field current, which may puncture the insulation of
the alternator field winding and cause a short-circuit.
An open circuit in the shunt field windings or connections,

ing of the

pound or other lubricant may also be the cause of

WORLD.

L

Where
made of

is

complete.

the conductors are in the form of coils use should be
a reel on which the wire

is

placed and from which

it

A

knowledge of the manner in which the conduit has been inIn most buildings the conduit is run as
stalled is required.
planned by the electrical engineer in charge of the work.
Should any changes be made in the installation otherwise than
shown on the plans, a diagram of the change should be placed
on file for reference, otherwise time will be lost tracing the
conduit when ready to draw in the conductors.
In all cases when drawing in the conductors a snake (a steel
spring as long as required and about ^-in. wide and l/i6-in.
thick) is pushed into the conduit, starting at one outlet box and
continuing until the end of the snake enters the next outlet box
on that
its

The snake being more

circuit.

way around

all

•

the bends.

Should the "snake" refuse to continue to enter the conduit
it should be withdrawn and a small open hook
made on the fonvard end. A piece of cotton-waste should
be soaked in kerosene oil and placed near the mouth of the
conduit being snaked, so the snake will thus become well oiled
and will immediately enter the tube and need not be rehandled.
Should the snake then refuse to enter the full length of thi
conduit, another snake with a small hook bent upon one end
should be fed. hook formost. into the opposite end of the conWhile this is being fed into the "opposite" end the person at
duit.
after starting

FIG.

I.

—END

OF S.ASH CORD

WITH WIRE LOOP ATTACHED.

first end should hold the snake between his teeth, allowin..^
no part of his lips to touch the strip. As soon as one snake
touches the other the contact vibrations will be transmitted
through the snake to the person at the first end of the tube, who
will clearly feel them through his teeth. When this happens the
balance of the snake at the opposite end should be coiled up and
turned in a manner so as to tend to twist the snake entering
This should be done until the snake has been
the conduit.

the

"twisted" or turned over in the conduit several times. Doing
this tends to cause the snake from the opposite end to twi.^t

around the one from the first end. When this has been done
the snake should be withdrawn from the opposite end and the
one from the first end pushed or fed into the conduit in unison.
This will aid the snake being pushed into the conduit to pas->
the obstruction, which is generally a bend. This often happens
where five or six elbows are in one line of conduit or where a

number

of bends are close together.
sash cord, about 5^-in. in diameter, is attached to the hook
on the snake and drawn into the conduit. Care should be
taken when attaching the cord to the snake to avoid any bulky
less

J.

knots.

Fig.

i

shows the end of

xr
FIG.

attached.

2.

—WIRE

The wire

is

FIG.

a sash

3.

—FEEDING

CONDUCTOR TO CONDUIT FROM REEL.

or less flexible will find

cord with a wire loop

fastened to the cord by

ROPE.

making holes

the

conductors

gram

in Fig. 2.

placed on

it

This mesh never loosens

the greater the

mesh

;

holds.

the greater the strain

When

cables necessi-

meshes are drawn into the conduit ropes larger than the
one mentioned should be used. A j4-in. rope has been used
to draw conductors into tubes ranging from l-in. to 2-in.
It is always good practice to have the conductors enter the

tating

tube at the highest point, as the weight of the conductors will
then aid in the insertion of them.

When

conductors are to be

downward pull due to
their own weight often necessitates taking some precaution to
prevent them gaining too great a momentum and actually "rundrawn

into upright lines of conduit, the

ning away."
Fig. 3

shows a

reel

drawn

into a conduit.

raised

to the

containing a conductor which

The

is

being

has been placed on jacks, a
bar of iron being run through the center of the reel. One jack
is arranged at each end of the bar of iron, and the reel is
desired

height.

should a sudden pull throw

away from
the tube.

reel

it

The

reel

is

off the jacks

so arranged
it

that

will tend to roll

the point where the conductor is being drawn into
thus refuse to allow any of the conductor to

It will

be drawn from it. The straight fall of the conduit in Fig. y
would cause practically no resistance to the passage of the
wire or conductor, and it has sometimes been found necessary
to use a brake to stop the reel from turning too quickly when
the conductor was entering the conduit too fast, by using a 2-in.

^ x >c XH=

MESH AND DRAWING-IN

drawn into the tube in order to prevent
from twisting and kinking and aids the
workman greatly as he does not have to stop to unroll the coil.
When the wire becomes twisted it often breaks inside the insulation leaving the insulation perfect and the conductor apparently continuous.
It is often drawn into the conduit "1
that condition and causes trouble later.
The above applies to conduits and conductors of small size.
In the larger sizes where the removal of the insulation would
cause too great a loss of material, a wire mesh can be made
around the conductors which are grouped together, by using
two pieces of wire, doubling them and putting them through
a loop in drawing-in rope.
The two ends of one piece of the
wire are then wrapped around the conductors. The two ends
of the other piece of wire are also wrapped around the conductors starting from the side opposite the first one.
When completed the mesh presents an appearance similar to the diauncoils while being

in

the cord with a brad awl and pushing the ends of the wire

through the holes thus made. The ends of the wire are then
wrapped around the cord and covered with tape.
The cord being drawn through the conduit, the conductors

plank as a lever and a small block as a fulcrum. In this manner a small pressure at P caused the lever L to come into contact with the reel at C and the weight of the reel and the conductor it contained caused so much friction that the reel
stopped turning very quickly.

— —
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By Kjngsley Williams.
practically

is

in

wheels, buffing or polishing wheels are in constant operation,

so that the underwriters have insisted on

enclosed

these

in

places,

order to

in

Fig.

XLIX,

No.

i8.

some objection since the air in passing from one box to
becomes more and more heated, so that if the number
of boxes is large, the last motor box in the series receives
comparatively hot air.
This objection may be overcome by
making the series small. It will be noticed from the engraving
that the air must of necessity pass through the motor, and it

such motors being
the

limit

hazard.

fire

the next

Ventilated Housing for Motors Working in Gritty

I.

Vol.

.

to

from
rooms or shops where emery

impossible to exclude grit and du;t

open type motors running

ORLD

Here the motors are ventilated on a kind of series system. All
the boxes are connected as indicated, and one fan forces the air
to pass through each box in succession.
The method is open

Protection of Motors in Dustv Places.

It

\\'

Various methods of enclosing open type motors are in use. One,
to place the motor in a box, with slits in the latter for the passage of the belt. Another, is to place the motor in an air-tight box
the power being transmitted by coupling direct from the motor

would appear that with

Pl.\ces.
this

method

the

ventilation

is

more

positive than by the former methods.

is

When
ceilings,

motors are enclosed in boxes attached or suspended from
no braces should be used v/ithin the box, since these take

still another method is to enclose
motor as before, a rawhide pinion and gears serving to

shaft to a counter shaft; while
the

deliver the power.

The

first if

these

methods

is

faulty, since the slit in the

The

box

rimning
towards the motor draws with it the dust, which soon settles
on the armature and field windings and also on the commutator, with the usual result.
Where the armature and field
windings are well covered with shellac, they usually escape
damage, nevertheless the cause is still present. In the second
and third methods, the grit and dirt can be successfully excluded; but an equally injurious condition results, unless some way
is provided for ventilating the enclosure, namely, the heating
of the motor.
A novel method of ventilating motors thus enclosed is illustrated in Fig. I. Here the heated air is drawn out of the boxes
through pipes as indicated, while cool air enters at the bottom.
Ml the boxes are connected to common feed and exhaust pipe
lines, the former connecting with the lower left-hand corner in
the rear of the box, while the hot air is taken out at the upper
right-hand comer of the front of the box, so that the motor
destroys

usefulness as a dust excluder.

its

belt

FIGS.

3

AND

4.-

-MOTORS with urrER
REMOVED.

p.vrt of

enclosing cases

up room and also prevent the motor from receiving proper
Besides, when armatures are to be changed or bearings removed, difficulty is encountered unless the boxes are
very large. If the boxes are built snug against the motors, the
sides should be made removable, so that the motor may if
attention.

m(^yxm''~'

7i

l"'ic.

2.

Inkxi'ensive

Method

of Keei-ing 1Ioi;skd

thoroughly ventilated. One or two fan motors may be used
with this arrangement one to force the air through the feed
pipe to the boxes, or one \<> force and the other to exhaust the
air; in the latter case a fan motor is connected with oarh pipe
IS

;

line.

Another method of accomplishing the same

result,

is

to

furce the cold air in through the bottom of the enclosure and

permit the

A

warm

rhear>cr

air to escape

method of

through the top of the box.

ventilating the uKitfirs

is

shown

in I'Mk

2.

Motors Cool

necessary, be iiibpecled from

all sides,
['"ig. 5 shows a motor
box suspended from the ceiling and braced on the outside to
resist any strains imposed.
The doors or sides which enclose
the motor arc made lo sliile, so thai when it becomes necessary
tf) change an arniatuic or renew bearings, the bottom and lop

strips holding the sliding doors in pl;ice can be taken olT. Where
only oiling aiul inspection arc rc(|uirc(l, the doors can be pushed
to one side Iciving the motor frri- fur inspection and test.

May
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method of housing a motor suspended from the
shown in Fig. 6. In thii engraving it will be noticed

faulty

ceiling

is

that the bracing

is

so situated as to render

impossible properly

it

A

motor box thus braced also makes
it impossible to remove an armature or insert a new bearing
without first removing the braces.
It is of course possible to use enclosed motors in places exposed to grit and dust; but horse-power for horse-power, the
open type motor is cheaper. To be sure when enclosed in a box, an
open type motor cannot carry as great a load as before; but
to inspect the bearings.

AND

FIGS.

when

6.

—PROPER

IMPROPER METHODS OF BRACING
MOTOR BOX.

.\ND

ventilated as indicated in these sketches,

same load as

before.

Moreover,

if

will carry the

it

encased as shown

in Fig. 2

with a blast sufficiently strong the capacity of the motor can be
increased so that with a 5-hp outiit, 7-hp and even lo-hp can
be taken continuously without overloading the motor, since by

robbing the motor of
removed.

its

heat, the overload limit

also further

is

^

By Eugene
in a

C.

how

point of support of

all

brush holders

a considerable

is

distance from the point of contact between the brush and the
:

bearing in mind the requirement that the apex

local departures

commutator,

ter of the

Parham.

previous article the more important
it

is

in

order

it

is

seen that but

little

deflection

the true direction at the point of support can

from

produce con-

in the

from these require-

results.
affect
On motors of the stationary
armature coils are usually
multiple connected;
e., the armature has several paths in multiple and diametrically
opposite brush holders are connected on a four-pole machine.
On such armatures, for magnetic reasons, it is not advisable
for the air-gap to be larger in one place than in another.
As
the air-gap on such machines is rather small anyhow, the bearings must be renewed before wear in them allows the armature
to drop sufficiently to appreciably affect the sparkless operation
Railway motor armatures are generally series
of the brushes.
connected; this means that for every conductor that may be in
a weak field due to a large air-gap there is in series with it
another conductor in a strong field due to a small air-gap. The
running of such machines is not affected by an ununiform air-

ments

type

As said before, on a stationary motor where the permissible
wear in the bearings is small, this effect can be neglected; on
a motor of the railway type, however, where the air-gap is much
larger and, in addition, the armature bearings may be babbitted
eccentrically above the center to increase the useful life of the
bearings, the movement from new bearings to old bearings is
considerable and the change in the set of the brushes may
amount to as much as iJ4 bars. The effect of vertical displacement of the armature is to bring the apex of the angle formed
by the brush axes above the center of the commutator. It can
be seen, then, that any irregularity that effectively raises or
lowers the holders as a whole from their normal position, will
change the set of the brushes. As a fact, in emergencies, when
a railway motor brush holder brings the brushes too close together, it is the practice to put a fiber or metal liner between
the holder and motor frame at the point of support; this forces
the holder bodily downward, which is the same as forcing the
commutator bodily upward, and spaces the brushes apart an
amount depending on the thickness of the liner. In view of the
effect of this bearing wear it would seem wise for the manufacturing companies to ship their motors with the brushes adjusted to g:ive a spacing somewhat too great.

of the angle formed by the axes must coincide with the cen-

ultimate requirements of a brush holder,

present article to see

in a comparatively active field.

commutator

Motors— II.
Having considered

indirectly, because the beveled surface is wider than the normal surface and can, therefore, short-circuit coils that may be

The
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will

the

I.

show the relative positions of the
commutator and brushes when the bearings are new, and the
dotted lines the positions after the bearings have worn as much

gap.

In Fig.

I.

the full lines

FIGS. 3

AND

4.

—BRUSH

HOLDERS IN WRONG POSITION.

siderable error in the set of the brushes.
Thus in Fig. 2 the
error in the holder is such that its a axis points below the center
of the commutator; with two holders so affected, the result

would be

to

tator wore.
to direct its

have the brushes get further apart as the commuOn the other hand, with the holder so affected as
axis above the center of the commutator, as in the

case of the b holder. Fig.

would be

2.

the result of the

commutator wear

bring the brushes closer together. In either of the
preceding cases the effect will be to have both brushes spark.
If the axis of one holder points correctly while that of the
other points incorrectly, the brush with the axis in error will
to

spark.
Fig. 3 exaggerates the condition

moves both sets of brushes too
motor with brushes so disposed
but

rection.

Such

will

spark

far
will

when run

where error

in

the holder

one way or the other; a
run sparklessly in one dir
in

the opposite

direction.

irregularity can be obtained

on a stationary motor as the
result of dimension, r Fig. 4, being too great or too small on
all holders.
If some of the holders are right and others wrong
in

this

Fig.

—

FIG. I.
POSITION OF BRUSHES
WITH NEW AND OLD BEARINGS.

FIG.

2.

— DEFECTU'E

POSITION OF

respect, the result will be the conditions illustrated

2.

plication

dotted

show that the effect of wear in the bearings is to
lower the armature bodily, which is the same as if the brush
holders were raised bodily, thereby causing the brushes, when
they feed through in accordance with the lowering of the armapositions

come nearer together on the commutator, but
wear to a beveled surface. Now. the coming tegother will
cause sparking directly and the beveled surface will cause it

ture, to not only
to

in the

practice of setting Kick against the

direction

of course, on attempting to operate in the opposite
motor with its brushes so set, there would be sparking; but this possibility can be offset by arranging to prevent

direction

The

in

possibility of such a condition finds practical ap-

of rotation the brushes of motors that are to operate in but one

BRUSH HOLDER.

as permissible without the core striking the poles.

The

:

direction a

the rheostat or starting box from being advanced beyond a pre-

determined position whenever the motor is to be operated in
the reverse direction for temporary causes.
On most modern motors, both of the stationary and railway
types, the brushes are provided with flexible copper shunts that
connect the brush directly to the brush holder. In many places,
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finds these shunts discarded there is never any good reason for so doing, the usual excuses being either that "We ain't

one

When

spring.

;

no good anyhow."

The

got no more of 'em" or
writer is not prepared to present his case with as much force as
the preceding, but he has no doubt that the shunts do good
especially on motors operated on a railway circuit where every
"Thej' ain't

the line outside subjects the shop motors to a

on

short-circuit

the holder

the spring

is

more

the holder

is

well up.

is

Vol.

down

well

is

XLIX, No.

force exerted by

the

directly in the direction desired than

With

more

the force

i£

when

direct 'less tension

required.

All brushes and holder ways should be gauged to avoid as far
as possible the chances of having a brush stick in the holder.

In course of time the holder ways wear and permit too
clearance

;

way should then be

the

much

machined and relined

either

Brushes from the factory are supposed
uniform thickness, but they are not; different batches
of brushes will be of different thickness and width and different
brushes in the same batch will vary in thickness and width.
Some brushes will be thicker or wider on one end than on the
other, with the result that they will enter the brush-way freely
if presented small end first, but will wedge and cause trouble
or should be scrapped.
to be of

V
FIGS. 5,

6 AND

-.

—APPLICATIONS

OF TENSION TO BRUSHES.

The shunts save the hinges and
and make the conductivity of the holder independent
of the surface contact between the brush holder and brushes.
The writer recalls three instances of open-circuit in a motor
temporary, but severe overload.
springs,

being due
face of

simply

to

oxydized condition of the inside
Short-circuits had produced

the brush holder.

raised pimples that were harder than a

and that would not

cases of the temper of holder springs
by the heat of current passing through them are

pass current at

being drawn

file

surlittle

The

all.

looks good and should be kept.
good wrinkle to be used in conjunction with a shunt is
illustrated in Fig. 5; here the brush part where the tension
finger bears is beveled so that a certain component of the ten-

innumerable.

The shunt

when they wear down a certain distance. The only way to
avoid trouble due to wedging, assuming that no gauge is available, is to try both ends of the brush in the holder, before
putting it in permanently. Where a brush is too thick, it is a
quite

is

holder.

directed to forcing the brush against one side of the
The tension used on motors that operate cars varies

lbs. to ID lbs. per square inch; the writer sees no reason
for such wide variation other than a difference of opinion as
Half the lower value is sufficient for
to what it should be.

from 6

stationary motors, provided they are not

subjected to vibra-

one of the easiest things to stop and is one
of the commonest abuses to which motors are subjected. Whatever the tension adopted, it should be allowed to exercise full
To this end the inside of the holder should be kept
force.
clean, the tension finger should bear as in Fig. 6 and not as
in Fig. 7, the holder should be firmly secured, the hinges
should be given a drop of oil occasionally, and the movement
of the brushes in the holder should be kept free.
A common fault is to operate the holders too far from the
Some play between the bolder and brush is
commutator.
necessary to insure free movement of the brush in the holder.
In course of time the holder becomes worn and the clearance
becomes greater than necessary. Fig. 8 exaggerates the effect
of having the holder too far from the commutator under this
The greater the clearance between the holder and
condition.
commutator, the greater the slanting position taken by the
brush, the greater will be the error in set introduced and the
On motors that
greater the liability of the brush to break.
tion.

Vibration

is

is

practice to sandpaper

unavoidable, but

it

Sometimes

thinner.

it

should be avoided

if

this

practicable

removes the copper plating and increases the tendency
and holder to heat. Inspection will often show
that failure of the brush to enter freely is due to a finn or
burr in the holder itself or to the holder having been distorted

because

it

of the brush

by a

fall

owing

or blow.

Some

brushes

gum more

an excess of paraffin in them.
Figs. 9 and 10 exaggerate two faults

A

sion

common

remedy

readily than others

to

greatest degree

on long holders

likely to obtain to the

for three or

more brushes

side

In Fig. g the holder is not parallel to the comby side.
mutator; the result is that some brushes get more tension
than others, the brushes do not wear evenly and there is the
In Fig.
possibility of some jamming eventually taking place.
10 the holder sets across the commutator, thereby effectively
increasing the width of the brushes as a whole. This means
that the brushes short-circuit more coils titan they should and

Any motor

with consequent heating and sparking.

will operate

best with a certain brush thickness that has been determined,

perhaps, experimentally, and any irregularity that increases
or decreases the thickness should be avoided.
Current passing through the holder springs draws their
temper, makes them weak and leaves the brushes with insuffiIf sparking of a

cient tension.

the sparking will cease
stick

—

^this

the test

is

when

brush

the brush

for poor

is
is

tension.

due to weak tension,

down with a
many places ex-

pressed
In

used as a cure for sparking due to some other
what is needed simply increases the wear on the commutator and brushes aijd is to be
Sparking troubles sometimes attributed to poor adavoided.
justment of the holder, may be due to rough commutator or
eccentric commutator or to a high or low or loose bar in the
commutator or to a loose core or commutator having twisted
around until the bars short-circuited by the brushes are no
cessive tension

cause;

all

is

tension over and above

longer connpcted to coils that arc in a commutating part of the
The brush holders have so many faults to which they
field.
arc

entitled

by abuse and neglect that

it

is

unnecessary to

further burden their responsibilities from other sources.

'I

A

he Loss in Leaky Boiler Settings.

nolalilc

case of saving in

fuel

by stopping the air leaks

has been made in the Stratford Hotel, Chicago,
the mechanical plant of which, together with that of the Railway I'"xcliangc liuilding, Chicago, is in charge of Mr. F. J.
Saxc. 'i'he boiler setting in this case was covered with a layer
of asbestos cement over which canvas was pasted and the whole
in boiler settings

^l'.•^.

o,

If

,\.Mi

lu

l-M 111

r.Ki

.-u

ii'n.itl.hn.

both directions, the brush wears to two surfaces, neither of which has the carrying capacity of the crosj
On the other hand, it is not well to
section of the brush.

must operate

in

down on the commutator because a
mud, due to paraffin, commutator compound, where
such is used, oil and carbon dust collects and packs into the
About the right
small cicarnncc and eventually causes trouble.
distance is from % io y^ inch. The distance of the holder from
the commutator also affects the tension of the brush holder

operate the holder almost
sort

of

covered with a coat of heavy paint. The saving as a result of
this change is stated to be about $100 a month, or izj'i per cent
of the montltly coal bill. The boilor is run 24 hours per day in
Mr. Saxe says that simply coating the bricklighting service.
work thorniinlily with red paint so as to fill the pores will cause
a

marked saving of

fuel in

almost any

boiler.

—
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will revert to the conditions

shown

in

Fig.

which

i,

is

the

neutral position, on the assumptions made.

By

D. H. Cohen.

This interesting instrument, the invention of Mr. P. M. Linwas first applied in practice at the power house of the
Niagara Falls Power Company about 1900, and is now an article
of commercial manufacture.
Its functions are so well known
that they need not be commented on here. However, a descripcoln,

of

tion

may prove
Its

construction,

its

and more particularly

its

operation,

main features are a stationary laminated

iron field pro-

vided with a single-phase winding, and a laminated iron armature, capable of rotating, and supplied with two or three coils
to

would be required to produce rotation of the armature if its
friction were negligible.
It is thus evident that under all conditions the armature will
so place itself that

be able to create a revolving

flu.x.

To

the

flux will coincide with that of the field

its

south to north pole at the instant

mum

of interest.

so spaced as

The mechanical displacements assumed are equivalent to the
displacements of phase caused by unequal frequencies, though
of course very slight displacement from the neutral position

Hence

when

the latter

is

at its

maxi-

frequencies of armature and field
differ, there will be one revolution of the armature per second
value.

if

the

for each cycle of difference in frequency; the direction of rotation

depending on which

When

the revolutions

the greater.

is

become quite slow, about one

in

five

X

Figs,

i

and

2.

Revolving Fluxes in the Synchroscope.

machine may be "thrown

when

armature is attached a pointer which moves over the dial. The
bus or running machine is connected to the field winding
through the lower binding posts, and the starting machine to
the armature through the upper binding posts and slip rings.

seconds,

The armature is sometimes supplied with polyphase currents
from the incoming machine, but the most common method is to
supply single-phase current, obtaining two phase in the armature by means of an incandescent lamp in series with one coil,

with the instrument, and because the synchroscope will not "fall
into step" on account of its inertia, until the two frequencies approach within about 10 per cent difference.

arvd a reactance in series

with the other

Referring to the diagram. Fig.

armature flux

is

rotating as

i,

shown by

be assumed that the

is

just crossing the axis,

current in the

pointer

It

may

be noted here that lamps are usually used in connec-

A

synchroscope has also been constructed on the "inductor"

no moving wife, but the method of operation

is

exactly the same as in the Lincoln type.

Power House Operator.

Suggestions for the

field coil is zero,

be seen as the phases progress that, owing to the laws
and repulsion, and considering the inertia
of the armature, there will be four impulses in alternate diIt

the

the arrow, and that the

XX,

on the right when the
and about to flow so as to create
a north pole above. Let it be assumed also that the two sources
of e. m. 1. are of the same frequency, and of sine wave form.
south pole

in,"

tion with the synchroscope, both as a reserve in case of trouble

principle with

coil.

let it

the

indicates coincidence of phase.

w'ill

of magnetic attraction

By Arthur
Originality in large

end

is

power

greatly to be desired.

B.

Weeks.

plant operation

from the

electric

Instead of working mechanically,

the operator should learn to think for himself and figure out

new ways,

obvious that the integrated forces per revolution of flux
no revolution of the annature will be produced, the only effect being a vibration.

shorter and more accurate ways of switching, paralemergency work, etc. When a plant has been long in
operation, the men in charge are accustomed to work in a certain way and get into a rut, believing that no other method
than their own is practicable. A new man may at once see new
and better ways. We are creatures of habit; and often after
changes in equipment to another lot of machinery requiring
different handling, wrong switches are thrown on the spur of
the moment, and things may end disastrously.
At a certain power house, a new electrician was starting up
after a short on transmission lines, 20,000 volts on the line. As

Let the armature be assumed to be mechanically rotated
90° in the direction of the- revolving flux, as shown in Fig. 2.

mo and

rections per revolution of the armature flux,
to

one cycle of

The
in

e.

successive

m.

which corresponds

f.

directions of the

the four quadrants are

shown by

impulses on the armature
the arrows, while the curves

showing the instantaneous values of the forces have been calfor an assumed ratio of fluxes, and plotted in polar

culated

co-ordinates.
It is

will be zero, so that

There will now be only two impulses per revolution of the
flux, and these will be much stronger than before, and in the
same direction, thus tending to restore the armature to its
former position.
Between these two extreme positions there
will be an irregular four-lobed diagram of forces in alternate
directions, but two of tlicm predominating so as still to tend to
return the armature to its first position.
If one assumes the armature mechanically rotated 90° in the
opposite direction, the forces would still tend to return the
armature to ils former position. If the armature polarity of
Fig. I be reversed it will remain in the same position; however,
it will be in unstable equilibrium, for if one assumes it displaced

leling,

the transformers, switches,

etc.,

with the exception of the dyna-

feeder switches, were in a remote building, his assist-

ant was given instructions as to which switches to throw.

He

was following instructions accurately, when an assistant superintendent, noticing what had been done, pulled the line high
tension

switches out again.

judgment

A

higher

official

questioned his

and the assistant electrician was closely
ntiestioned as to his orders.
Other investigations were made
through the chief operator; and the cause of all the commotion
was that the operator had a few original ideas, and had put
them into practice. The others, seeing it was not as they had
formerly done things, proceeded to urdo them. The result was
an order issued to the men that no one should interfere with
instructions given the assistant electricians, and that under no
in the matter,

;
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tioned.

However

iron-clad

the

there comes a

rules,

man must act on his own initiative.
where men have broken rules and
It is the policy of

so doing.

b}-

when

time

a

There have been cases
saved life and property

some men

to follow rules re-

This may be to the satisfaction of
some companies, but with others would not be approved. Where
good service is required, intelligent men can be depended on in
emergencies, if not called to account for having done the obviously right thing. Rules are necessary, to be sure, but reason
should also be used. Nothing is more discouraging to a man
than to feel that one has lost confidence in him.
Under trying circumstances, the man who remains in possession of his faculties is master of the situation. When genergardless of consequences.

ators are ablaze and revolving at full speed, or

house

with

filled

is

smoke from some

as

source, or terrifying noises are heard, any
his

own

a hero.

is

Seldom do the "bad"

of power houses reach the outside world

when

yet

the

power

undiscovered

man who

can hold

stunts of the insides
;

but some

men who

have lived through the terrors of power house operation among
high voltages would rather face a line of cannon on the battlefield than renew their experiences.
However, thanks to improvement of apparatus, these risks are becoming gradually less

and less.
Sometimes the spark from a small fuse will start a short
circuit and burn up material valued at thousands and thousands of dollars.
Get after details; know every wire and
switch and the use of each. Never be guilty of guessing or
taking a chance know what you are to do, and why. During
the day, when you have been at home asleep, some changes
have undoubtedly been made perhaps you should have been
You are responsible, just the
told, but someone has forgotten.
same; it is your business to find out. That is the rule. Perhaps you would suggest that some one in the office be instructed to give you a typewritten notice of any and all changes
;

;

this

is,

of course, as

it

should

be,

but things are not always

a.,

they should be.

In case of accident: did you do your duty? Did you understand the situation, or did you guess at it, and thus mix things

Did you make a mistake?

up?

are called on for a report

;

Answer

nothing

is

lost

when you
Take
experience.
The

truthfully

by so doing.

your medicine like a man, but profit by the
employer who uses reason will likewise use good jiidgment.
and things will thereafter improve. To call a man down unA
mercifully will break his spirit and unfit him for duty.
In
"don't care" mood may result soon in another smash-up.
small plants, these things do not count for so much but where
thousands of horse-power are involved it is a serious problem.
Where there has been carelessness displayed in the handling of
;

apparatus,
it;

is

it

but where

it

right ihat the operator should be

made

cannot be proven that he was at

fault,

to

know

give him

the benefit of the doubt.

Do

make

frequent changes in the heads of operating dc'Understand all conditions yourself, and talk over
matters with the men. and you will be the gainer. The superin-

not

partmcnts.
tendent

who

bullies his

men

will

make

a failure of his position

and cause gofid men to leave, or make them imriily and disThis is not conductive to good operation. Men like
satisfied.
a 5upcrintcnd<-nt or manager who knows at least as much as
Small-inindc.l
they do of the plant, and the more the better.
men arc afraid to impart knowledge to others. Sometimes
jealousy will prompt evil-minded men to take base advantage
over other?! by deliberate planninR.
Have your men trained to know what to do when accidents
Insist on their giving strict attention
or cmcriKcncic!! arise.
As your success depends
to every detail of their positions.

performance of their, duly, maintain strict
no familiarity, though pleasant and
Know yourself, and give no foolish orders; he
agreeable.
and be in your place to see that others do
calm, keep cool
likewise,
When you learn any new points, pass them on '.o
your men. and you will be the gainer.

largely

on

their

discipline always, allowing

;

A brief composite sketch of the more common ailments from
which many central station companies are suffering may not be
without interest.
Without attempting any generalities, the
conditions in a single plant which is suffering from a number
more common ailments will be described.
To begin with, the company is owned by local capitalists who
know nothing about the electric light business and although the
owners are good business men in their respective lines, none of

of the

them has ever given
which

tion,

is

the electric lighting business close attenvery unfortunate for the property, because if

good business common-sense had been applied to its management, it would not have been the indifferent success that it
now is. The company has had various superintendents who
were supposedly competent practical electrical men, but since
so little attention was paid to the business by the owners, it has
frequently happened in the history of the plant that incompelent or dishonest

pay -enough

to

The

and operation.

construction
willing

superintendents have been secured with the
mistakes have been made, both in

many expensive

result that

have never been
good superintendent or

directors

secure

to

a

manager.

The station has a high peak load, but nothing has ever been
done in an active way to build up business which comes at
any other time than on the peak.
The owners have never
become awake to the fact tliat each kilowatt installed represents
a certain investment, and that the amount of money that kilowatt of capacity can earn in a year will be dependent largely
on the amount it can earn at times other than during the
lighting peak each evening. The peak earnings take care of themselves.
Although the town has numerous steam and gasoline
engines in operation, which are a nuisance to their owners,
no attempt has been made to build up a day motor load. The
schedule of rates gives the same price per kilowatt-liour to all
without regard to the number of hours' use per day,
with the result that the most desirable class of customers which

users

use motors and lamps the longest hours put in electric plants
own and the private gasoline lighting plant is making

of their

great inroads in the commercial business.

system of rates

to leave the

is

The

company with

able class of business in the town,

viz.,

result of this

most undesirwhich comes on

the

tliat

only at the peak.

No

attention

paid to making electric lighting artistic and

is

attractive or to giving the customers the best

effects

possible

money. The result is that electricity suffers very
much in comparison with others illuminants more skillfully
installed.
Show-window lighting, sign-lighting and extra display lighting on the down-town streets are unheard of because
no one can afford tlicm at the prcvaling rates and the directors
fail to sec, since the company is making no money, how it
could make money if its rate schedule was readjusted to make
for

their

lung-hour lighting within the reach of its customers. They
back with resignation and say all those things are very well
for a large city, but people in our smaller towns arc poor; they

this
sit

cannot afford them.

The company does not give free lamp renewals and m.ikes
no effort lo control the kind of lamps put on the circuit. In
fact, il does not even know whether its customers arc buying
most of their lamps from outside dealers or not. Of course,
it

thinks

imuli

it

canniit .iffurd

trouble

and

free

lamp renewals; they mean ton

although the circuits arc full of
miserably poor, inefficient lamps, and customers are complaining
that the company is not giving them good regulation. Although
exi)cnse,

same to all customers, there are a
one reason or another, various man-

the rates arc nominally the

favored few to

whom

aKemcnls have seen

lit

for
to

make

special

rates;

the reasons for

these special rales being based on nothing but the ahility of the

customer

make

lo

drive a Kf>od bargain

use of electricity in

The

This, of course, does not

the other customers very happy or tend

slali'in

is

a

to

promote tiK

the commimily.

junk-hcap

in

which the mistakes of previ-

—
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ous years have been perpetuated and added to and no attempt
has been made to work toward simplification and apparatus

conforming to modern
change is e%-er made it

standards.

The

result

is

that

if

a

an expensive one. The present
manager is a business man with little technical knowledge.
This is not by any means a fatal defect in a manager, for many
good men have come into the industry through the financial
and accounting departments, whose business instincts have kept
them on the right track. Such successful managers, however,
have invariably realized the wisdom of securing good advice
and competent employees in the technical side of the business.
Their business sagacity has been displayed by their ability to
secure and retain good men under them to take care of this part
of the business. It is the manager who, while knowing nothing
of technical matters, is short-sighted enough not to realize his
ignorance and its possible results, that is in a hopeless conwill be

was very

tion there

be buik to use

oil

competitor of coal

880

little data from which an oil burner could
economically, and therefore become a close

and towns remote from the oil
oil wells, where oil
can be obtained at first cost, that such a burner as shown in Fig.
I
can be used owing to its extreme wastefulness.
This oil
burner is usually home-made, requiring only a cross and four
nipples for its construction as shown. The steam enters at A
and by blowing steam across the outlets, oil and air combining
regions.

It

in

cities

only in the vicinity of the

is

dition.

Because the plant has never paid any dividends,

it

has always

been discredited financially in the town and has had to struggle
along with insufficient capital to properly take care of the busi-

FIG.

For

this

FIG.

reason the extensions have always been made grudg-

ingly and the plant seems to have always been a lap or

two

behind the demands made upon it instead of being kept up in a
shape to give the good quality of service which is in itself the
best advertisement a business can have.
The voltage regulation is atrocious, varying 10 per cent, above or below normal,
owing to the carelessness of the operating men at the station,
this carelssness being due in turn to laxity higher up in the
manager's office.
It almost goes without saj'jng that the company's offices are
in dingy, dusty quarters on a side-street.
Their illumination
and general appearance is anything but what the public should
rightl}' expect from a company which is interested in promoting
the use of electricity. No one around the place knows anything
about the recent developments in the business or is familiar
with the ideas of the leaders in the industry, as a technical paper
is

—

2.
BLRXER REQUIRING
INIIEPENDEXT AIR DUCTS.

wastefl:l
BURNER.

I.

ness offered, extensions being paid for entirely out of earnings.

The management depends

larely seen about the place.

for

knowledge of what is going on elsewhere in the central
station field on an occasional visit to some neighboring town
which has an equally unprofitable plant, and on the salesmen
of electrical goods who visit the town and get out again as
quickly as possible. To be sure, some of them might give the
manager considerable information of general value on his business, but that is not what they are paid for, and as he looks
upon them all with suspicion lest they sell him something he
its

with the steam are ejected at E ; the oil being fed to the cross
by means of pipe P, while the air enters at F. The connection
of this burner to a steam boiler furnace involves the erection

mass of

of a

flame

fire-brick within the furnace, against which the
discharged, the object being to break up and scatter

is

The burner under consideration is not capable of
the initial generation of steam, as air or steam pressure must
be supplied for its operation from some independent source, but
the flame.

after steam

formed

burner can be operated
In general w^here such burners are
used, the boilers either run night and day or a separate steam
boiler is used to supply the initial pressure, coal or oil being
used in the furnace of the separate boiler.
by means

is

O'f

this

in the boiler the

steam.

Fig. 2 show-s a burner in

operation

is

surrounded by

which the steam employed for

oil

;

its

the object being to increase the

temperature of the oil in order to compel it to approach the
gaseous state.
Steam enters through the pipe P, and oil is
drawn in through pipe E. A union of the oil and steam occurs
near the end of the tapered nozzle the mixture being ejected
into the furnace under the same conditions as in Fig. i, with
;

the exception, that independent air ducts

must be formed

the combustion of the

is

oil.

as this burner

not

fitted

for

with an

air pipe.

Fig. 3

shows the steam nozzle which

is

inserted in the body of

does not want, his chances of getting out of the rut are indeed

Fig.

small.

celerated, thus yielding a powerful flame, which,

The steam flowing through

2.

the tapered opening
if

is

ac-

allowed to

some time on a fixed point of the shell or tubes of a
would rapidly destroy the iron, even though the shell
or tubes contained water.
For this reason the flame is compelled to act on or through a series of brick arches which
break up and scatter the flame, thereby preventing a continued
act for

Tht Application
Steam

boiler,

Burners to

o± Oil
Boilers.

By William Kavan.^gh.
From time

numerous

to time

articles

have appeared relative

to oil burners, but few of these were sufficiently exhaustive to

give a precise understanding of the most economical burner or

the means by which

oil burners could be improved.
Such artimerely showed the wastefulness of the oil burners but little attempt was made to show how such wastefulness could be
avoided or lessened. It is obvious that some oil burners are
more economical than othcrsand for this reason the following

cles

;

facts pertaining to oil burners,
to

steam boilers

coal will undoubtedly be the crude

tities

more heat

urtits

are considered

;

3.

— STEAM

application

will doubtless be of interest.

In the matter of steam generation, the great competitors of

contains

FIG.

NOZZLE.

FIG.

their stnu-ture ;ind application

and refuse

than the refuse

oil

oils.

when

Crude

oil

equal quan-

but crude oil cannot be bought

in

the

open market so cheaply as refuse, or fuel oil, because the fuel
oil in most cases is a by-product of the oil refineries and. therefore, can be sold for much less than crude oil from which
numerous products are manufactured.
When oil first became prominent as a means for steam genera-

4.

— ATOMIZER

of the flame on any fixed point.

BURNER.

This burner

is

capable of generating steam without the aid of an auxiliary
boiler
but the amount of oil wasted and the enormous quan;

tity

of

smoke formed prevent

its

use as an

initial

generator of

steam.
Fig. 4 shows a burner of the "atomizing" type, the oil pipe is
surrounded by steam and the intensity of the flame is controlled

by means of the adjustable nozzle shown at

A'.

Steam

is

fed

through pipe P. and oil enters through pipe E: the oil and
steam combining at -V. The bur?ier is similar to that shown in

ELECTRICAL WORLD.
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Fig. 2 with the exception that the flame

is

controlled at A' by

at

i8.

enters through

Oil from the

C

P

oil

XLIX, No.

tank T flows into the coil
and then into the carbon catcher
or ehminator at D. The carbon catcher is piped as shown and

rent of air through the opening at C. The oil enters the pipe
the steam for atomizing tlie oil enters at B; the air, steam

and
and

The steam for ejecting the gas or vapor
B; the gas being admitted through pipe C.

A.

pipe

means of the rod and wheel W.
Fig. 5 shows a burner supplied with superheated steam in
two places at A and B. The steam entering at A induces a cur-

Vol.

is fitted

with a

fine

The

wire screen.

oil inlet pipe

extends be-

low the screen
the outlet pipe being connected above as
shown. Any carbon deposited in the catcher must pass through
;

uniting near the point of ejection and forming a power-

OQI

—BURNER

FIG. 5.

USING SUPERHEATED

STE.\.M.

—

.\RR.\NGEMENT
OF FIRE CRICK.

FIG. 6.

flame which must be broken up by means of fire-brick or

ful

01 her refractory materials as

shown

in Fig. 6.

made

shape,

is

the lid

ejected.

is

of cast-iron and varies in size. The illustration
removed and exposes the means by which the oil

The annular space S is supplied with oil through the
P'.
Steam is admitted to the compartment .S'' and

P and

pipes

flows through the ejecting nozzles.
Three of the nozzles are
connected in front and one on each side; the remaining apertures being for the reception of other nozzles.

and steam combine at the point C in all of the nozzles
as indicated and are discharged into the furnace in the form of
The curved arrows indicate how some of the
a fine spray.
nozzles are employed to heat the burner; the flames being dis-

The

oil

charged against the sides of the burner, increasing
ture

and converting the

oil into

The

a gas.

its

tempera-

application of this

burner to a furnace requires the grate bars to be made airtight, and the necessary air for combustion is admitted through
a small chute on which the burner is placed. Fig. 8 shows the
end of a fire-brick or cast-iron chute protruding through a false
furnace door, the chute being of sufiicient length inside of the

The

furnace door to receive the burner.

ilatter

is

shown

rest-

ing on the chute in dotted lines at B. A side view of this burner
is shown in Fig. 9; steam being admitted through pipe B and
oil

FIG.

9.

— SIDE

VIEW OF

OIL BURNER.

IN FURNACE DOOR.
the wire screen before reaching the burner.

C,
The

to the coil

F'ig. 7 illustrates one of the first attempts to construct an oil
burner that would consume oil in a gaseous state, the burner
being itself tlie gas generator.
The burner is rectangular in

shows

CHUTE

.MR

FIG. 8.

Oil being admitted

flows into the carbon catcher and thence into the

oil, being ignited, the flame will strike the coil
burner.
thus vaporizing the oil within, which after a few moments will
appear as such at the nozzles and the gas will burn as long as

the burner

nator

keep

in operation.

is

D must be
D as dry as

run

The

surplus

off after the

possible.

There

is

oil in

the carbon elimi-

generated in order to
a small tap connected to D

gas

is

for this purpose.

The

piston rod

H

throug'h the piston

is

connected to the piston P and extends
Steam is admitted to the

located in E.

cylinder E, and the pressure acting on the piston is counterbalanced by means of the spring 6". The burner in the position
shown is supposed to be inside of a false furnace door the po;

sition of the boiler front being indicated

by the dotted

line L.

on the air duct R, and the air entering
A small
the furnace is controlled by the adjustable door £>'.
door is fitted in the air duct at /-", which can be closed at night
or whenever the burner is not in operation.
After steam is generated it is admitted to the chamber P"
by means of the valve B. The heat will then be increased and

The burner

is

situated

soon as the pressure reaches a predetermined point the
A will partly close. Should the pressure fall below a
in this
certain point, the spring reacts and opens the nozzles
way the intensity of the heat is controlled and also the steam
as

nozzles at

;

through pipe O.

The disadvantage of burning
ejecting spaces shown at C, Fig.

oil
7,

in

this

way

is

that

the

became choked with carbon

ffill

c
f-y

f*

l^-

FIG.
iiiu-,

7.

— llMGRAM

rciKlering

the

buriKT practically useless.

deposition of carbon at the points
in

illustrates the

in

C

'

The

constant

led to the following im-

burning the oil after it was v:i\tOT\r.c(l. I-'ig. 10
improved burner and the method of connecting
under a slcani boiler. The burner is rectangular or circular
shape and is fitted with automatic movable nozzles, as shown

provement
it

FIG.

OF OIL IIUKNEK CONNECTIONS.

10.

— I.MPROVED OIL

\

"5?

IK

3,

nUKNKK CONNKCTION.S.

to operate the burner by
arranged on the piston rod near the wheel
//' which engages a thread cut on the rod, and by the aid of
This type
this mit the burner can be operated as above stated.
of oil burner is capable of self-generation of steam and requires very little attention after steam is formed.

pressure.

Should

hand, a half nut

it

is

become necessary

;

IUav

4,

ELECTRICAL

iyo7.

Regulation of Boiler Feeders — III.

The

By Charles
With

connection with a

in

supply of water

pump

Towxe.

S.

practically every regulator

now

governor,

when pressure

it

market operated

in the
is

possible to stop the

in the feed pipe

is

only slightly

above the steam carried, but attempts to make very close adjustments here should be avoided, as they are positively dangerous in many cases. The writer has a good steam gauge on
a feed water pipe and observation of it is often interesting

and

instructive.

If for

any reason

it

is

desired to raise the

water level a few inches, as for illustration when filling boilto leave at night, and the pump is speeded up for this
purpose, it is common to secure 10 pounds pressure in the feed
pip6 above the boiler pressure. This does not necessarily mean
that the feed pipes are choked, as there must be more pressure
in them in order to overcome friction, and this increases fast
Suppose that for
as the speed of the feed water is raised.
some reason the water level in one of the boilers should fall
low enough to cause the alarm whistle to blow, and the pump
should be run fast to remedy the evil. If the regulator is set
to close at 5 pounds above boiler pressure, the pump would be
stopped at once when it is wanted badly; therefore it ought to be
set at a higher pressure to remedy the defect, and wherever
ers

\\'ORLD

891

that more water is wanted at once.
It appears as if this was
another of those cases where automatic appliances cannot fully
supplant human intelligence, for when an alarm whistle sounds,
it is the man's place to find out which boiler of a battery it
belongs to and which alarm is being given. Failure to do this,
showing lack of proper care and intelligence, should not conflemn the whole system, nor any large portion of it.

Fig. I
illustrates a combined water column and boilerfeed regulator in which a seamless copper float operates an
ingenious valve, a slight movement of which starts or stops

pump

a

are

ers

if

Where

supplying but one boiler;

is

it

in

use one of these regulators

several boil-

attached to each,
when by making a slight change in adjustment the device will
regulate the feed for that particular boiler only.
Furtheris

more, if through neglect or accident to the pump the water level
is lowered too much, this valve is opened wide, causing a vigorous blast to be blown on the whistle shown.
The same
alarm is given if the water level is raised dangerously high.
Fig. 2 illustrates a combined safety water column and boilerfeed regulator intended for one boiler only.
large copper

A

held in place by guides, floats on the water surface and when the water level is approaching the high safety
limit, it shuts a valve in the pipe, and stops the pump if necesfloat that is

sary, or causes

to run very slo-.vly

it

if

water

being evaporated

is

constantly.

shows a similar column and regulator except that it
designed for use on one boiler forming part of a battery in
which case the rising float admits steam to the valve below
the regulator chamber the effect of which is to close the feed
Fig. 3

is

valve for that boiler and maintain a constant water level so long
as the

pump remains

in

working order.

If

it

promptly, the whistle shown sounds an alarm.

fails to

A

operate

whistle

is

more of a necessity on a good regulator than for an ordinary
water column because in the former case with hand regulation
of feed water, the matter is constantly in mind and any defect
in operation is quickly noticed; but

where the engineer, fireman

or water tender does not have to do anything for months to
keep the water level steady, the care of it is. gradually thrown

men that can be found
any part of the apparatus fails to work, it is
not noticed as soon as it would be where hand regulation is
depended on, consequently a whistle is valuable.
and

off,

this

consequently

Some

FIGS.

I

AND

COMBINED WATER COLUMN AND BOILER FEED WATER

2.

REGULATORS.
a

regulator

is

much margin

is

installed

the

engineer should

required for safety, and

make

know

just

how

calculations ac-

is

true of the most careful

if

engineers claim that valves in the pipe connections of

water columns and feed-water regulators are dangerous, hence
should be eliminated, but they do not tell how to repair a
whistle, a gauge cock or a float if there is no way provided
Of course, the boiler might
for shutting off the pressure.
be laid off for this purpose, and in some plants there are enough
boilers to permit this to be done, but every plant is not so
well

equipped.

that the fireman

water level

The
may

only objection raised to these valves

is

them and find out where
before he commences to raise steam; but if
forget to open

cordingly.

his

Nearly thirty years of practical experience with steam and electhat there is little danger
trical machinery convinces the writer
adopting too many precautions to prevent accidents with all
parts that are operated under pressure; consequently the high
and low water alarms are valuable additions to the plain
water column.
This conviction is not universal among engineers, as some of them object to these devices very strongly;
Is
but what reason can be presented for such a decision?
not this objection based on the idea that if the water level in
one or more boilers does accidentally get too high or too low,
the engineer does not want to have other people notified of the
fact?
Of course, nobody cares to have such things published, but is it not better to have attention called sharply
to such a mistake and have a remedy quickly applied, than to
One of our very prominent
let it go until much damage results?
boiler insurance companies object to water columns that are
fitted with both high and low-water alarms, but favor the latter alone. They claim that sometimes a fireman thinks that his
high-water alarm is blowing, and proceeds to reduce the supply
on hand, when in reality it is the low-water alarm, showing

a fireman forgets such an important part of his daily routine
it

will

is

make no

difference whether they are installed or not,

so far as the water level

is

concerned, and

if

he proves the

height of his water level by comparing the glass gauge with
the try cocks, they can do no harm.

The two previous illustrations show combination water columns that are large in diameter, but are not high in proportion.
This makes it possible to use large floats that exert much force
if required to operate valves, but they do not show the water
level in the boilers more accurately than much smaller specimens, as accuracy in this respect depends on large connecting
pipes more than on the size of the column used.
Fig. 4 illustrates a steam pressure regulator to be used in
connection with Fig. 3. It forms part of the steam piping for
the pump and when shut off at night (or any other time when
water is not wanted), the valves, 2 and 3, are closed. When
the pump is wanted, 2 is opened until the desired speed is secured
when 3 is opened and 2 is closed, thus causing steam to pass
through the balanced valve, 4. Pressure from the main feed
pipe is transmitted through 5 to the diaphragm, 6; therefore.
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when all boilers in use have two gauges of water, the feed
valves will close as already explained, thus creating a higher
pressure in the feed pipe line, and as this operates on 6 it
shuts

oflf

water

is

the supply of steam and stops the

pump

until

more

wanted.

Fig. 5 is an ingenious device for controlling boiler feeders
which depends on the expansion arid contraction of copper under

the harp

XLIX,

Vol.
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cooled thereby, and as

it contracts it opens 6, admits
which acts on the large diaphragm and closes the
feed valve. After steam has been used in 6 and ii, it is exhausted through 12 and 13, and is used to blow out the water
colimin 2. While the above description shows possible changes
under conditions given, in -practice these changes seldom take
place, because when once properly
adjusted the
regulator

steam

is

to ii,

-=^
*=^

—

3.
WATER COLUMN
AND REGULATOR.

I-IG.

i-ic.

4.-

-STEAM-PRESSURE REGULATOR.

changing temperatures, for its operation. The cast-iron water
column, 2, is located so that the center of it is level with the
water level of the boiler that it controls. It is connected to
the steam space of the boiler by the pipe, 3, which may be connected into the regular water column pipe if convenient, provided there is no valve between the angle valve shown and
the boiler.
The bottom connection is made by means of the
pipe, 4, which may be connected to the lower water column pipe,
or tapped directly into the boiler below the water line. There
must be a pocket or loop as shown in order to keep the lower
pipe cool. A globe valve may be used or an angle valve be put

FIC.

5.

— AUTOMATIC

in the place of the ell

what

is

c.nllcfl

it.
The small pipe, 5, conveys steam
The copper pipes, 7, R and 9, compose

Copper is used because its coeffihigh when compared with other common

"the harp."

cient of expansion

is

— APPLICATIOX

OF

PUMP

GOVERNOR.

admits water to maintain a constant water

low enough to fill the central pipe
of the harp, it expands by the heat applied and closes the
auxiliary valve, 6.
Steam is now shut off from the pipe, 10,
hence the spring in the main valve, 11, opens it and allows
water to flow into the boiler as indicated by the arrow. When
enough is secured to raise the water line to its proper pinrr.
the water level

is

level,

thus giving

continuous, instead of intermittent operation.

Examination of previous

illustrations

presented, shows

tliat

the devices used for shutting off the supply of steam to pumps,

cannot be utilized where the temperature is below the freezing
as they would freeze and burst, but Fig. ~ is a pump
governor that is actuated by live steam pressure, hence it cannot
freeze.
When this governor is not in use the spiral springs
acting on the toggle levers hold the valve open, but when steam
is admitted from the left-hand side it passes the double beat balanced valve, and from the right-hand side a portion of it goes
up through the vertical passage and acts on the diaphragm.

point,

rii;.

Now

principle

llic

(in

1

in

uinulalc

ihr

here,

f<-<(I

for

— PUMP

wliioli

steam pressure riclivcrod
pressure

7.

this

GOVERNOR.

gnvcinor acts

pump

pressure

is

will create a certain

pipe,

liliis

secured the slcam supply

not collect where

can freeze

i|

that a given

is

water
hence excessive pressure c.innot acgovernor can be set by mc.ins of the
lo the

nuts at the outer cikI of the si)rings, and

metals.

When

0.

FKED WATER CONTROLLER.

above

to the auxiliary valve, 6.

FKi.

very cold places, altlKutgh

It

is

shut

when the required
As water can-

n(T.

in this device,

will

it

may

pay to protect

it

be used in

from rapid

radiation.
I'^ig

fii'l

6

jlliisii.itc-s

an applicati'm nf this reKulili'i lo a boiler
its extreme simplicilv, .-is no cxtr.i |ii|iinK

iminp showing

May
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Suppose that the battery of boilers that this pump
100 pounds pressure and no pounds is required to force feed water into them. The regulator must be
set at 120 pounds in order to make the supply sure, and it may
require 70 pounds in the steam cylinder to give it.
This will
prevent the feed pipe, heater, etc., from being subjected to more
than 120 pounds, even if all feed valves are closed at once.
This pressure will be greatly exceeded at short notice where
boilers carry 70 pounds pressure with an ordinary steam pump,
provided it is not fitted with a regulator, if all of the feed
This is not a theory,
valves are accidentally closed by hand.
as the writer has seen it demonstrated several times in ordinary
practice, although a small relief valve on the feed pipe was open
required.

is

supplies,

carries

893

and add largely

to the cost of repairs.
To make a serviceable
grate for fine coal, therefore, it is necessary to cut down the air
space to a small percentage of the total area of the grate surface.

If the same grate area were used for cheap fuel as has been
used for high-grade fuel, the number of pounds of coal burned
per square foot of grate would be greatly increased, resulting

at the time*

Burning Fine Anthracite Coal.
Bv
The

Strohm.

R. T.

desirability of using a low-grade fuel in the production

of steam cannot be questioned, provided an ample supply at a
is

available and the conditions are correct for

economical use.

Freight rates and the cost of cartage add

reasonable price
its

appreciably to the cost of a fuel, and are approximately confor

stant

grades, so that

all

it

is

frequently found advisable

power

to use a high-grade fuel of great evaporative

in prefer-

ence to a cheaper low-grade fuel, since the better performance
of the first more than offsets the lower cost of the second.
Especially

is this

The

fields.

the case in districts far

closer

power plants are located

coal production, the greater

to the centers of

For, these lower grades

be obtained without excessive transportation charges, at a

price that

will

enable them to compete successfully with the

In the anthracite regions, a considerable portion of the coal

mined is finally separated in the finest grades, such as buckwheat No. 1, buckwheat No. 2, buckwheat No. 3, rice, barley
and culm. The buckwheat varieties pass through !/2-in to J^-in.
meshes in screening, the others mentioned being smaller in size
than the No. 3 buckwheat. Some collieries have two grades of
The former
barley, known as barley No. i and barley No. 2.
is slightly smaller than buckwheat No. 3, and the latter is still
smaller.
No. 2 barley would doubtless pass over a screen having s/64-in. meshes, and through J-^-in. meshes.
Now, it is doubtful whether it would pay to use the sizes below No. 3 buckwheat at any great distance from the mines,
but in and near the anthracite coal fields they have been used,
and are at present being used, instead of the larger grades, and
with better economy than could be attained by the use of the
more costly larger sizes.
In substituting a low-grade fuel for one of higher grade,
is

quite probable

that a

number of

difficulties

will

be en-

countered, necessitating changes in the boiler setting, the draft
appliances,

the grate surface,

and the

in a

deeper bed on the grates.

CO.\L.

far less easily penetrated

like.

But these things

Fine coal forms a mass which

by

air currents than a

much

is

thicker

bed of coarse coal. The close packing of the small coal, and the
decrease in the area of air passages combine to make it a diflScult matter to obtain sufficient air supply

by natural draft alone.
employed in most cases
where finely divided coal is used for fuel. At the same time
the grate area is increased, in order that the rate of combustion
per square foot may not become excessive.
This permits a
thinner bed of fire and better results from combustion. With
too small a grate surface, the firing of fresh coal on any section
of the grate will need to be very frequently repeated.
The
effect of these fresh charges is to deaden the fire temporarily,
and when repeated at very short intervals, it may be found impossible to keep the boiler working at the desired capacity.
Illustrative of what has just been stated concerning the
burning of the lower grades of coal, an actual instance may
be cited. In the heart of the anthracite field there is a large
electric power station devoted to railway work, in which a
very small size of anthracite, known as barley No. 2, is used

As

better grades, of higher heating value.

it

TUBE BOILER EQUIPPED FOR BURNING BUCKWHE.\T

I.

coal

the opportunity for saving, due

is

to the use of the cheaper grades of coal.

may

removed from the

— \\.\TER

HG.

a

consequence, forced draft

for fuel.

The

plant

is

is

so located that the coal can be hauled

from the colliery to the boiler room over the railway lines of
the company, and as the haul is a short one, the cost of the
coal delivered at the boilers

borhood of 50 cents

is

very small, being in the neigh-

The

fuel is delivered by belt conveyer to large storage bins above the boilers, from which it
a ton.

are to be expected.

amount of low-grade fuel must
the same amount of heat as
originally obtained by using a higher grade.
This means more
work on the part of the fireman, and consequently increased
In the

first

be burned

co>t

place, a greater

per hour to furnish

of labor, since

it

is

unreasonable to expect a fireman to

do from 30 to 50 per cent more work without an increase in pay.
It will also be found necessary to change the grates, so as to
prevent the finer portions of the coal from falling through into
the ashpit without being burned. The size of the coal used will
determine the maximum width of air spaces allowable in the
grates.
The difficulty encountered in the use of a grate with
very small air spaces
area

left

make

ble to

as

tlic

lies in

the small percentage of total grate

open for admission of

air to the

fire.

It

the metal portions of the grates of the

air spaces, so as to give

is

not feasi-

same width

about 50 per cent of area for

Such a construction would result in a
and flimsy bar that would warp out of shape, burn easily

ROSS-SECTIO.VAL VIEW OF FURNACE.
flows through vertical chutes to the firing tables in front of the
boilers.

Manual handling of
hand

the firing of the boilers,

the

coal

is

thereby confined to

firing alone being used.

This barley No. 2 is a washery coal, and is obtained from
what are familiarly termed culm heaps. By means of a heavy
stream of water from a hose, the material composing the heap
caris flushed down and run into conveyors by which it
ried to the washery.
Hero it is washed and separated from
By
slate and dirt, and screened into the several smaller sizes.
i.=;

the passage of the air.

this

treatment the fuel

light

lose

some of

this

is

very wet, but

moisture during

its

it

has opportunity to

transportation and during

:

,
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passage from the cars to the bunkers and the chutes lead-

its

quality of this fuel does not vary to any great extent

The

from one season of the year to another. Air-drying of a
sample taken from the firing table in front of one of the boilers
showed that the moisture in the coal, due to the washing
process, amounted to 13.7 per cent by weight.
Analysis of an air-dried sample of the coal showed the following composition
Fixed carbon
combustible
Sulphur
Moisture

73-57
7-20

Ash

16.28

"
"

100.00

"

Volatile

The

1.55
1-40

pe''
"^f,"'-

"
*'

"

type of furnace used for the burning of this fuel

modification of the Dutch oven.

furnace
consists

is

shown

in Fig.

i,

A

is

a

longitudinal section of the

and a cross-section

in Fig. 2.

It

of a rectangular chamber with firebrick walls and a

However, instead of distop, also of firebrick.
charging the hot gases from the furnace at a point immediately
above the front face of the bridge wall, the outlet for the gaslow arched

eous products of combustion is made at a distance of some
The furnace thus has what may
3 ft. from the bridge wall.
be termed a dead end.
Owing to the high temperatures it must withstand, the arched
top of the furnace is made of high-grade refractor)- brick laid up

The

with extreme care and precision.

rise

of the arch at the

XLIX,

No.

18.

of a grate of this kind having necessarily small fingers

top

would

ing to the firing tables.

\'0L.

It

and warping of the metal.
evident that to force air through a bed of ashes and

result in rapid burning

is

burning

more in depth will
The chimney of the plant

fuel a foot or

draft pressure.

and the gases

require considerable
is

only 118

ft.

high,

have a temperature of 465 degrees F.
With natural draft and an outside temperature of 60 degrees
F., therefore, the draft pressure would be about .7 in. of water.
This would be entirely too little for the fuel mentioned, as the
finer grades of anthracite require a draft something like 1.25
ins. of water.
Consequently, a fan is installed below the floor
of the boiler room, and an air pressure of .7 in. of water is constantly maintained in the ashpit of each boiler.
This, in addition to the chimney draft is sufficient to furnish the^ requisite
amount of air for economical combustion.
In the air duct leading to each ashpit is a J^-in. pipe from
which superheated steam is discharged into the air current
when the boiler is in operation. The purpose of this injection
of steam is to prevent the formation of clinkers which would
clog the air spaces in the grate. The use of superheated steam
for this purpose results in the formation of light, porous beds
of ashes, finely divided and readily shaken through the grates.
There are three shifts of firemen, each working eight hours,
all firing being done by hand.
To facilitate the work, firing
These
tables are used, one being placed before each boiler.
tables are merely cast-iron benches or platforms about 24 ins.
above the floor level, and perhaps 30 ins. wide. Each is supplied with coal by two vertical chutes from overhead bunkers,
as

in the stack

in Fig.

illustrated

The

3.

distance

from

the boiler front

about 6 ft., and the surface of
the table is nearly on a level with the lower edge of the fire
doors.
Consequently, the fireman, standing midway between
the table and the boiler, is not required to stoop or lift the

to the edge of the firing table

is

He

simply turns a trifle on his heel, rotating his
so, and is thus enabled to do the firing with
the least expenditure of energ)'.
No little skill is jequired for the economical firing of this
coal scoop.

body as he does

grade of coal. It is necessary to have a thin bed of fire,
and yet allow no holes, or spots where the coal is completely
burned out. Each grate is I2y< ft. wide and 10 ft. long, with a
downward pitch toward the rear end of ij'j in. per foot. There
being three fire doors to each grate, the alternate system of

fine

FIG. 3.

center

is

—COAL CHUTES
18 inches.

At

ANU FIRING TABLE IN
the front

is

BOILER ROOM.

above the surface

3
of the grate, and at the rear, 4J4 ft.
In numerous instances
trouble has been experienced with arched furnaces, due to the
it

ft.

loosening and dropping of sections of the brickwork.
In the
particular plant described there has been no difficulty of this
kind, due, it is believed, to the greater care in construction and

employment of stronger and
monly used.
the

better materials than are

com-

The value of this construction lies in the fact that the gases
more thoroughly mixed and burned than would be the

arc

caic

there

with an opening just in front of the bridge wall.
For
is a current of hot gases from the rear end of the furnace

toward the opening a and a current from the front toward the
same opening, and the conflict of these currents insures a thorough mixing. Moreover, the rcvcrbcratory effect of the dead
•nd insures that the gases cannot reach the cold tube surfaces
before combustion is complete.
The bed of fuel in the furnace is supported by shaking
Rrates, which arc operated by hand from the front of (he boiler.
The bars of the grate have air spaces about 3/16 in. in width,
and the total amount of air space is equal to about 40 per cent

On account of the fineness of the coal used,
necessary to carry a deep layer of ashes beneath the incandescent portion of the fire, in order to prevent waste of fuel

of the grate area.
it

is

by dropping through the grates. At the front of the furnace
the total depth of the bed on the grates is from 12 ins. to 14 in.'.,
while at the rear end it varies from 5 ins. to 8 ins. The actual
depth of the fire, however, varies from 3 ins. at the front to 2
ins. at the rear.
The deep bed of ashes not only prevents Ion
of fuel, but it also increases the length of life of the grates by
interposing a non-conducting layer between the inrandesccnf
coal and the grate surface. Carrying a hot fire directly on the

The coal thrown into the furnace is scattered,
spread in a thin layer over considerable area. This
necessary in order to prevent deadening of the fire at any point.
The firemen are taught to use the dampers in the fire doors

firing is used.

so that
is

it

is

combustion without smoke.

Immediately after a
is opened for
several seconds, until the greater portion of the vol.itile matter
has been driven off and burned.
The coal consumption per day of 24 Iiours is in the ncigliborhood of 65 tons, the major part of which is burned during the
as an aid to

damper

fresh charge of coal has been fired,

tlic

day time when

The amount

traffic

is

heaviest.

of

coal

per

hour, therefore, which each fireman must handle varies from

one to two tons, according to the hour of the day. This mean-,
that the rate of coal consumption is from 10 to 20 lbs. per
square foot of grate per hour.
Fires are cleaned but once during each shift, this being accomplished by shaking of the grates.
The ashes fall into a
car beneath the boiler, and are then taken by track and elevator
The cost of removal is in th<?
to the outside of the station.
neighborhood of six cents per ton of coal. Analysis of ashes
dumped from tiic car showed the following composition:
V'ninlilr matter nnd wntcr
Fixed carbon

1.4s

6.63

A«h

91. ()j

Comparing

per
"
"

cent.

"
**

with tlio analysis of the coal, it will
than 5 per cent of the fuel is lost through incomplete cnnibustion or dropping through the grates. Considbe seen

this analysis

tliat less

ering that in

many

instances where very small-.si/cd grades of

coal arc used the loss of fuel through the grates

20 per rent and more, the above
lent performance.

may

amounts to

be regarded as an excel-

May
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Upon attempting

to start the motors with this scheme of conwas found that the pressure on the motor terminals
dropped to less than 1000 volts, and the motors refused to turn
over. The secondary connections of the transformers had been

LETTERS ON PRACTICAL

nections

SUBJECTS.

it

placed in multiple so as supposedly to provide proper equalizing
effect on the two halves of the transformer core.

AN UNUSUAL ARRANGEMENT FOR 60-CVCLE POWER

A

company operating

SERVICE.

a four-wire, three-phase, 6o-cycle, 2080-

was called upon to furnish serpumping plant which was equipped with 2080-volt
three-phase motors. It was necessary to give this service with
volt star, 3600-volt delta system

vice

a

to

After a number of

trials the

arrangement of the transformer

and core was investigated and found to be as shown in
From this scheme of connections it is evident that it
Fig. 2.
would be impossible for any equalizing current to flow, since the
secondary winding is divided into four sections which are discoils

10^ BOOSTERS^

^

37S0 Volts

'°* 800STERS

4100 VultS

3:

^v..,

37.% Volts

T
»1200-V-+-1200-V-

juJ

Uj

»M(JM(

UjJ

I

IM»J.\M

"-l^OO-V^^-l^OO-V—

1200-V-4^I20O-V-.

jud

GuuluJ
IMUlM]

Lsju

UlsJ IjuJ

|W\*-VA]

MMJiW

UjJ

Ujl

tAMMM

MOTOR
FIG.

I.

—TRANSFORiMERS

MOTOR
CONNECTED

FOR

USE

AS

AUTO-TRANSFIG.

3.

— DIAGRAM

OF FINAL CONNECTIONS.

FORMERS.
Standard

lighting

transformers

w-ound

for

1040-2080

volts

primary and 115-230 volts secondary. The largest transformer
available was 50 kw, while 300-kw capacity was required.
The arrangement which first suggested itself is shown in Fig.
I, which represents three 50-kw transformers connected for use
as auto-transformers, and one of the 2080-volt motors. The remaining 1 50-kw capacity was to be secured by a similar bank of
The primary coils of these transtransformers in parallel.

two limbs of the core in such a way as to
prevent any interchange of current between the sections of the
winding. The lack of balance in magnetomotive force between
the two limbs of the core cannot cause any flow of current
tributed between the

through these windings, and the primary merely acted as a
choke in series with the motor. It was, therefore, necessary to
secure this equalizing effect by means of the connections shown
in Fig. 3, in which the transformers do not act as auto-transformers. Two transformers are placed in series, with primary
The secondaries are connected in
coils connected in multiple.
series-multiple, thus maintaining the potential of the midpoint
at

which the motor

is

With this scheme of connections
good torque and without abnormal drop

tapped.

the motors started with
in pressure.
It is

thought that this peculiarity of standard three-wire lightit is probably familiar to manufacturers,

ing transformers, while

be of interest to central station men who might have occasion to attempt to use such a transformer as an auto-transH. B. Gear.
former.

may

Chicago,

III.

BLOW-OFF

A

pipes.

in a small electric lig:ht
steam
suddenly parted with that portion of the blow-off pipe
which was screwed into the shell o( the boiler. Of course lighting operations were suspended in a very few minutes after the
occurrence took place and the good people of the community
hunted up their tallow candles and kerosene lamps while the
engineer vainly sought for some way of making temporary repairs sufficient to permit the boiler to he run through the night

boiler

which supplied steam

station,

But he did not succeed, and darkness had

its

own way

that

night.

The writer once went

FIG. 2.

— DIAGRAM

OF TRANSFORMER CONNECTIONS.

formers were connected for 2080 volts, and boosters were provided to raise the pressure from phase to neutral to about 240<i
The motor
volts, thus giving about 4160 volts between phases.
leads being tapped at the midpoints of the primary windings, the
pressure impressed on the motors would be one-half of 4160
or 2080.

tlirough a similar experience, and the

were shut off just two hours. The water was allowed to
there was no way to stop it then
all run out of the boiler
the fragment of the blow-off pipe which remained in the hole
was driven out, or rather in, by means of a hammer and chisel,
;ind the outside of the pad which was riveted to the boiler, was
tiled a little where the threads had raised the metal, and the
sharp snags and corners were removed.
lights

The

—

—

pipe

2^4 inches.

was 2 inches

Some

in

diameter, the hole being nearly

cast washers

were

foiiiid

in the store

room,
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Another engineer, who got caught

i8.

and a piece oi i^i by yi inch iron about 12 inches long was
bent in the form of a long "U" with just enough space between

the lamps burning with only about 100 minutes shut-down, by

the legs to admit a ^-inch bolt.

clearing out the blow-off hole and then

Fig.

i

gives an idea of the

manner in which the strain-bar was bent up, and Fig. 2 helps
to make clear how the make-shift appliance was put over the

in a similar

manner, kept

driving a

hardwood

plug into the hole, using a heavy sledge, and driving the plug
as far as possible.
The dirt was cleaned out directly beneath
the hole

in

the

boiler,

down and bedded
iron

—an

and

a

heavy plate of iron was laid

carefully in the cleared space and a bar of

old grate bar, in this case

—was

driven solid between

the bedded plate and another close-fitting iron

FIG.

I.

— STRAIN

BAR FOR INSIDE OF BOILER.

As eveo'thing had
may well be imagined

blow-off hole.
pipe-hole,

it

covered with
packing which was placed underneath the plug. A round, flat
iron was placed between the bar of iron and the plug, and after
the bar was driven home the job proved water tight, and the
engineer quickly fired up and got the lamps burning again.

New York

to be "fished" through the

that no chances were taken

and

to the bolt, before either

was pushed through

the hole into the boiler.

J.\.mes

Franus.

REPAIR-SHOP FACE PLATE.

of the pieces getting out of reach one way or the other. To
prevent such an occurrence, small wires were attached to the
strain bar

Citv.

Among

the repair tools, the writer noted an iron plate, about

ins. by 30 ins. by 3 ins., mounted on top of a heavy wooden
frame of 6 ins. by 6 ins. stuff, and furnished with large casters

30

A

couple of cut washers were placed above the strain-bar,
head of the bolt, to give as good a bearing as
possible to the bolt head. A cast-iron washer, with a diameter

just under the

great enough to cover the pipe-hole, was selected and smoothed

To make a better fit around the bolt, a
was placed under the first washer, and
several layers of asbestos packing were interposed between the
washers, and between the washer and the boiler.
Another layer of packing was put over the end of the bolt,
and a roll of candle wicking and graphite was placed close
around the bolt and a close-fitting cut washer was placed
Water
against the last packing and the nut screwed home.
was run into the boiler from a tank overhead, and a small
stream of water was kept running most of the time, through
the boiler, to prevent the heat from the brick work from heating the shell plates too hot.
In fact, water from a hose was
kept running through the boiler all the time, from the time the
fires were drawn and the pressure relieved (by blocking the
safety valve open) until the bolt was thrust into the boiler
with the strain bar. The water was started again the instant
the first cut washer was in place, and by the time the nut and
the several packings were fully adjusted, there was ten inches
of water in the boiler and the fires were lighted again.
By the time the fires were started, the water appeared in the
bottom of the water-line glass and slcam was raised in a few
up a

bit

with a

file.

smaller cast washer

Several of the tubes leaked a little as the
minutes more.
result of so suddenly cooling the boiler, but no great damage
resulted

from the

The new
made from
able

it

shapes.

Columbus, Ohio.

soldering fluid

blow-oflf pipe,

which was put

heavier pipe.

In fact, the very heaviest pipe obtainthe boiler piece

in place

next day, was

was made therefrom.

soldering

made up

in

this

and

too,

it

is

Hansen.

FLUID.

shop

used for almost

is

The linemen

every kind of soldering which comes along.
it

F.

J.

UNIVERSAL

A

use

possible to solder greasy, dirty connections, also

and most other metals with this fluid, which is
two quarts of muriatic acid with all the
zinc it will take up.
Then, there is added to the acid a quart
of water (this may have to be added before the zinc will fully
dissolve), and a quart of glycerine previously mixed with one
to unite

iron

made up by

incident.

was procured and

REPAIR SHOP SURFACE PLATE.

might be easily moved from one forge to the other, as
desired.
This plate was fitted with a clamping device with
which a man was bending 6 in. by 1% in- iron into all manner of

so that

"killing"

This

quart of alcohol.
soldering, and

good

its

qualities.

fluid

has stood the test of

all

users are loud in their appreciation of

kinds of
its

many

claimed that the glycerine prevents all
so common with many soldering fluids con-

It *is

rust action which

is

taining muriatic acid.

Buffalo, N, ^

PIC.

2.
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.new rule for FINDING
III.OW-OFF REPAIRS.

he water has a peculiar action upon the metal in this boiler,
wa5tinK taking place wherever two pieces of metal join each
other.
Thus, there was severe thinning of the tubes where
they enter the heads much greater wasting away than i.i usually found in horizontal tubular boilers.
The same action was al.-io observed whcr*vcr a pipe was
screwed into a fitting. The ends of the pijics seemed to be the
only parts attacked, the middle of "the various pipes and tubes
bcinK seemingly in excellent condition, while the ends were so
wasted that new tubes have to be put into the boiler much
more frequently than is usual. Some of the old lubes seemed
nearly as thin as paper, and the blow-ofT pipe was surely in the

'I

—

same

class.

Roiiert

.

THE DIRECTION OF CUKRF.NT

McFarlev.

IN A CONDUCTOR

MOVF.D IN A MAGNETIC FIELD.

The folluwing

rule for ascertaining the direction of current

flow in an electrical conductor or in the annaturc of a generator,

was submitted by the writer while studying at Karlsruhe.
Germany, to Professor E. Arnold. The rule is exclusively used
in Professor ArnnM's standard work entitled "Die Glrichstrommaschinc," and reads

"Der Strom

tritl

in

Cicrman as follnws

au(.S)

unlir

(.S

:

)iiil|)(il,

uml ci(N)

untcr

fN)ordpol."
It

is

plain that the last letter of the

"cin" designates the poles.

The same

wnrd "aus" .md the word
somewhat modi-

rule in a

form also holds true in English and reads as follows: (see
and 2.)
I
"I(N) under a (N)orlh i)ole .-ind "OI'l" under a s(OUT)h

fied

Figs.
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movement of the conductor to the
The first half of the rule relating

pole" clockwise rotation or

right being taken for granted.

under a north

to the direction of current

pole,

would

in

itself

water of upwards of 60

FIG.

be sufficient

I.

south

OF CURRENT UNDER POLES.

but the curious fact appears that the three middle

;

letters of the

a

— DIRECTION

word "south" give
Other

pole.

the direction of current undei

requiring

rules,

certain

setting

of

the

the square inch

The

is

turned into the

washed
from the sides toward the lengthwise center of the ashpit, and
there meet the stronger streams of water from the i-in. pipe.
The ashes and containing water are forced to the back of the
pit, which, as stated, is made V-shaped and lowest at the back
end, where a pipe, d, made of ordinary cement sewer or
drain

'lu" (Current flows iiwaj' from observer)
towards observ

lbs. to

pipes beneath the grates.

tile,

is

result

is

the ashes are

This pipe leads to the outside of the
sidehill, nothing is necessary save to

placed.

boiler house, and.

"Out"C

897

on a

if

let the ashes wash out of the pipe and build out level with the
bottom side of the discharge pipe. The ashes come out in a
hurry. One-half the time that it has taken to read the above is
more than is necessary for the complete removal of any ordinary
amount of ashes from beneath the grates. Of course, if the
ashes have been neglected and allowed to accumulate in considerable quantity, it is possible to choke pipe d. and cause
trouble at that end of the line.
It was for the above stated reason that the three valves are
added by the writer. By their use the fireman is enabled to wash
out one side of the pit at a time, and in case of an extra large
accumulation, he can use first, only the middle valve b, and
wash a channel in the middle of the pit before the ashes from
the sides are brought down.
Then the side streams may be
added as the condition of the ashes may warrant, and the pit
cleaned quickly with no danger of clogging the discharge pipe d.
For another reason, the three valves are also a necessity. It
may happen that the water pressure is very low, so much so
that it will not come with force enough to fully flush all three
of the pipes. In this case, one pipe at a time can be used, the

Direction of movement

(2K

— DIRECTION

FIG. 2.

fingers, etc., are

to tlie right

more or

less

OF MOVEMENT.

The

complicated and inconvenient.

advantage of being very simple and

rule here given has the

will

not easily be forgotten.

East Pittsburg, Pa.

H. A. Steen.

WASHING ASHES.
For a good many years, firemen have pulled ashes out from
under the grates with a hoe, then shoveled the refuse into a
barrow and wheeled it away ^back-breaking work at best and
work which often had to be done when there was no time
which could well be spared for it. A scheme recently worked
by an engineer in this State looks good to me and engineers
will do well to go after it whenever surrounding conditions will
admit. And in a good many instances, the method, or a modi-

—

fication of

it,

The bottom

could be used as well as not.

and

placed as shown, at
in

diameter

a,

was

at the

was i in. through.
In
above noted, the main pipe was only i]4

diameter,

stallarion

built as shown herewith, lowback end, with three water pipes
b and c. The pipes a and c, were 54 i"-

of the ash pit

est in the center,

— too

while

pipe

b

the
in.

in

small to supply the three pipes which are con-

it.
The
c making it

nected with

writer has increased the diameter of sup-

ply pipe

2 in. in diameter.

at

a,

The

three valves

shown

b and c were also added by the writer, as they do not

exist in the original construction, but their

want

is

much

ap-

The pipes, inside the ash-box, are perforated witli the necesnumber and size of holes to equal the cross-sectional area

sary

(. is

connected to a service pipe.

(ithcr to the city or to the boiler feed

make

necessary.

When

the

same

pump, as

fireman

the location

ashes from beneath the grate, he has only to

may

remove the
npen valve e and

desires

to

where there

as

is

the heavy accumulation of ashes as al-

ready noted.

The disposal of the ashes after they have passed out of the
In
discharge pipe, d, depends entirely upon local conditions.
some cases, they can be allowed to accumulate where they fall.
ft.
between the
is at least i
and the lower edge of pipe d, the ashes may be
allowed to drain and then be carted away or otherwise disposed
If possible, where the ashes have to be carted, construct two
of.
bins, the larger the better, watertight and fitted with means for
drawing off any water that may be found inside.
To use these bins blow ashes into one of them until it is full

In other localities, where there

ground

parent, as will be noted later.

of the pipe, and the supply pipe

ASH-REMOVING RIGGING.

in

level

of water.

Do

not allow

it

to

run over, but

let

the bin or tank
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rest until its contents have settled so that the water on top
of the ashes has become clear. Then quietly open the valve and
In cases where some of the ashes may
let off the clean water.
go away with the water without causing damage, then it may
be possible to let the tank fill with water, and run over. In this
case, the heavier portions of the ashes will remain in the tank

Vol.

the secondary voltages impressed on the lamps.

XLIX, No.
.\s the

more and more from

their

condition of dim burning, until a ground occurs.

This

the lamps vary

increases,

indicated by one lamp burning at full brilliancy.

18,

leakage

normal
will be

The second

lamp (assuhiing the same voltages as above; that is, 115-volt
lamps receiving 66 volts) will not be quite as bright as normally,

while the water and the lighter portions of the ashes pass off.
After a tank has been filled with ashes as high as practicable,
turn the discharge into the other tank or bin, and allow the conthat they may be decently
be carted or. otherwise disposed
Where water is plentiful, the attendant can with good reof.
This will keep the
sults, allow the water to run all the time.
ashpit nice and cool, thereby making the grate bars last a very

tents of the

first

bin to dry out

handled, after which they

enough

may

long time.

With the arrangement as shown by the engraving herewith
everything will be washed out of the ashpit, which can get
through the discharge pipe d. All the clinker may be pushed
right into the ashpit, and the streams will take good care of it.
Care must, of course, be taken to break up any large clinkers
which could not go through the discharge pipe, but everything
washed through in a hurry.
J.\mes F. Hob.\rt.
WiLLOUGHBV, Ohio.

else will be

GROUND DETECTOR FOR THREE-PH.\SE CIRCUITS.
simplest form, the three-phase ground detector shown
in Fig. I, requires three transformers. These are of the type generally installed in connection with switch-board instruments and

In

its

should have a capacity of about 40 watts. The primary side should
be wound for the bus-bar or feeder voltage, and the secondary
side should be wound for any incandescent lamp voltage. Suitable fuse blocks should be interposed between the transformers
and the bus or feeder circuit to which they are connected.
From this it will be
Fig. 1 shows the diagram of connections.
noticed that the transformers are connected Y-fashion with the
neutral grounded and with an incandescent lamp connected to

each transformer.
The transformers may be supported on a side wall from
brackets made of strip iron and secured to the wall by expansion
bolts.
A strip of hardwood supported directly in front of the
transformers has the lamp receptacles fastened to it and is

arranged conveniently for the electrical connections. The secondary wires may also be bunched in a cable and run to the lamps.
which may then be located wherever desired. Assuming a bus
or feeder potential of 11 50 volts and the transformers to be
wound for 1150-115 volts, each lamp .should receive iiS"^V.',
or 66 volts; and if lis-volt lamps are employed they would burn
with a dim light. If now a ground should occur on any line,

FIG. 2.

— GUOL'ND

DETECTOR FOR THREE-PHASE CIRCUITS.

receiving only about 57 volts, and the third lamp will be to all
appearances extinguished, the voltage on the lamp being approximately 15 volts.

In Fig. 2

is

shown

a

more

elaborate ground

detector,

in-

volving the .same principle and having in addition a voltmeter
with plug and 'receptacle for ascertaining the voltage on any

There is afsch a three-pole knife switch to connect the
ground detector on either of two sets of bus-bars. The addilamp.

t'on of the knife switch renders the device unsuitable for instal-

an additional panel

lation as

to the switchboard, as in case of a

bus potential of 115. or 2300 volts, it would require the running of leads from the bus-bars to the switchboard, whicli of
course,

would be objectionable and dangerous. It would be
and arrange the

better to select a location near the bus-bars

device with a view to preventing accidental contact with the
parts of the switch.
Should it be desirable to have the
lamps and voltmeter on the switchboard, the transformer and
the switch could be located in a convenient place and the
secondary wire.-; run as a cable to the switchboard. Voltages
up to and including 2400 should have a switch with blades
spaced about S inches and the contacts separated by slate or
marble barriers.
While the current is so small that any
tendency to arc would be absent, a switch of this kind would not
be suitable to open in case of trouble in tiie transformers, and
1)are

:he

fuses,

especially

if

the bus-bars

power should be absolutely

A
PIG.

I.

—CKOUNI) DRTECTOR

slight variation in the brightness of the liglit docs not indi-

For

cate serious trouble.

POK TIIKEF.-PII ASE CIRCUITS.

lamp would be extinguished and ihc other
burn with a dim light as before.
If there is a high-tension transmission line connected to tinbus through step-up transfornierj, or in case the ground detector
is used on a feeder supplied from a high-tension system through

mission line having

.1

on a

15

or 20-niile trans-

cause the volt.igc on one lamp to vary 25 per cent. This
the line became dry .again; but should
such a variation occur in good weather, it would probably
in.iy

two lamps

would disappear when

»:ep-down transformers, the ground detector here described has
the additional advantage of indicating the condition of the
high-tension system, not only as regards a dead grniind, but
This is because any abnormal
also as regards heavy leakage.
condition on the high-tension system will cause an unbalancing of

in.stance,

potential of almiit 25,000 volts, wet weather

the corresponding
still

carry a large .Tmoinit of

reliable.

indicate

a

and an effort should be made to
remedy it before it became worse. Unwriter has not had an opportunity to note the

i)erniancnt

leak

locate Ihc trouble and
ffirtunately, the

licrformancc of this deloclor for a specific case of trouble that
developed gradually, such as the burning off of a pin or cros»-

,nm.

Of

course, no general r'de can be given for any specific

rase and only observation and a complete record of previous

May
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troubles will enable one to judge
causing a certain variation.

the

Grounds on the high-tension side may
from those occurring on the low-tension

extent of the

trouble

easily be distinguished

side

;

because

tlie

high-

tension trouble always causes a rise in voltage on one lamp.
writer has had very little opportunity, as yet, to observe

The

899

clamp ear may be screwed on.
placed in these.

that

tlie

wire

is

In Fig. 2

shown

The grooved

trolley

which runs on top of
wheel with a very wide groove is
used, so that there is no trouble due to the wheel slipping off.
The current is taken from the wheels by a strip of spring
is

the trolley wires.

a special "carriage"

A

special

performance of this detector in comparison with the ordinary
form of static ground detector during real severe lightning
disturbances; and while he knows that the one standard make of
static ground detector with which he has had actual experience,
is all right so far as 'indicating a ground is concerned, he has
seen on the other hand quite a number of them blown to atoms
by lightning discharges jumping from a stationary vane to the
moving element which is grounded, passing thence to a stationary vane on another lead and causing a disastrous 'hortcircuit which interrupted the service and disfigured the marble
the

% Bolts
X
2\

Bolt tUrouch ;in!
and brass strip

Axle for trolley wheel

\ steel

Wooden

spool on which cablt
fi-om lugs are made fast, making
pull on center of carriage

panel.

Chicago,

Fr.\nk E. Coxr-\d.

III.

SOME PR.-iCTIC.\L ELECTRICAL KIKKS IN TUNNEL WORK. •
In the tunnels for the Pennsylvania Railroad across New
York City, after the rock is blasted, it is loaded by shovels into
specially

made up

constructed

buckets on

steel

These are

cars.

fiat

and pulled back to the shafts by lo-ton electric mine locomotives, each of which is equipped with two 40-hp
motors. A loaded car weighs about five tons and the number
of cars per train varies from four to eight. Since all the motor
circuits are taken from the outside wires of the New York Edison Company's three-wire system, the neutral of which is
grounded, it was necessary to use a double trolley.
Cable reels are used on the locomotives, so that they can run
up into the headings beyond the end of the trolley which has to
be kept back 150 ft. from the headings to avoid the danger of
being struck by stone from a blast. To avoid the delay which
would have been caused by a change from cable reel to trolley
poles at each end of the trolley line on every trip, and also to
save the extra copper and labor necessary to install and maininto trains

^X xljf

.5

25f

Wedge

FIG.

brass, not

side

shown

in the

Cj\RMAGE.

2.

engraving, w'hich presses against the

and also through the

The two

axles.

riage are taped together into one

on the

reel.

The

trolley

is

cables

from the car-

and connected

to the cables

carried

down

the center of the

tunnel and the flexible cable allows the locomotive to run on

any

track.

On

the last trolley fixture,

shown

in Fig. 3, is placed a piece

of angle iron, which acts as a stop for the carriage.

XJ4

Round

if it is necessary for two locomotives to pass each other, which is seldom the case, the carriages may be easily and quickly interchanged.
The Edison three-wire system is carried to within 200 or 300
ft. of the headings.
Two No. O B. & S. rubber-covered cables
form the outside legs of the system and the neutrals consist
of a No. 2 cable. These are protected in the shafts by rigid iron
conduit, and in the tunnel are supported every 30 ft. by three

one above the

other on a piece of 2-in. x 4-in. spruce wood fastened securely
to the rock on one side of the tunnel and about 8 ft. from the

soft sltel or iron

bottom.
Light

\
Weld

the

are inserted in the cable, so that

glass insulators on oak brackets which are nailed
-

When

locomotive reaches this point, the reel begins to unwind its
cable and the locomotive continues into the heading beyond the
end of the trolley. At a convenient height, special copper hooks

!u IJJ i.ipe

is obtained
from four i6-cp incandescent lamps arThe
ranged in clusters and fitted in weatherproof sockets.
lamps are equipped with a conical shaped tin reflector and are

IJ4 lion pipe-

tapped to the feeders at intervals.

nipple

Nipple cut to the proper

lenjjlli

The

clusters alternate

from

cne side of the neutral to the other, so that the system is kept
well balanced.
From the ends of the feeders a piece of "hemp

Coupling to protect thl-eod *--n*"spud"
is di-iven into rock and also tw connect

to iiuike

'trolleys level

la

Pipe flange
ii

Bolts
1

Square nuts
S'it

V ^

-^
1

Grooved

,5« Bolts

s'buk

X"x li^ .\ni:le iron to prevent
carriage running bcjoiid last hunger

S<iuarc lockuut

trolley wit^

Grooved

Urnwn

trolley wins

X

to
and thn-adc.l
[or 5 iron clump car

FIG.

I.

— HANGEK

FIG. 3.

COMPLETE.

double trolley over each of the tracks which in the course
of the work is frequently moved, a special trolley system is used.
A "spud" consisting of a piece of lyi-'m. round iron welded
onto a short piece of l^-in. pipe, is made fast in the rock roof
of the tunnel by means of a wedge in the end, as shown. On
tain a

being driven into the hole, the wedge strikes the top, causing
the iron to spread

and take a firm hold

in the rock.

On

this

is

screwed the fixture carrying the trolley wires.. This fixture consists of a piece of 2-in. x 5-in. x 2',i-in. oak on which is bolted
the two hooks made of i-in. iron and threaded at the ends so

— END VIEW

OF HANGER.

two wires, each composed of 28 strands
into a very flexible cable, is run up
into the headings where arc lamps as well as clusters of incandescent lamps are used. This cable, which is wound with a hemp
center and is heavily insulated, is very tough and withstands
very well the rough usage to which it is subjected in the headings.
It is easily coiled up and taken away whenever the blast
The other features of the tunnel have already
is to be fired.
portable"' consisting of

of No. 28 wire,

made up

been described in the technical press.

New York

Citv.

\V. C.

Lancaster.
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In a constant current transformer, such as is used on alternating-current series arc lighting circuits, does the magnetic flux follow the iron

QUESTIONS AND ANSWERS.

exclusively at all times; or with the secondary short-circuited
and normal voltage impressed on the primary, is the greater part of the
flu.x choked out of the short-circuited secondary and forced to find a
path through the air between the limbs of the core?
F. R. K.
circuit

In a three-wire two-phase system having a potential of 2500 volts between
and the middle wire, what will be the potential across the
*
two outer wires?
J. B.
either outer

The

potential across the outer wires will be 2500

X

or

V'2,

3535 volts.
Kindly print a formula for paint for block iron
for frosting incandescent lamp bulbs?

fixtures; also a formula

A. E. \V.

Constant-current transformers depend on the magnetic leakage between the primary and secondary coils for their regulation.
Thus, independent of the position of the coils, the primary
and secondary currents at all times bear a practically constant
ratio to each other.
When the coils are dose together the
opposing m. m. fs. of the two currents produce very little
leakage lines but when the coils are widely separated, the paths
for the leakage lines are increased in value, and the lines which
the secondary surrounds are less than when the coils are quite
near each other. Since the e. m. f. generated in a coil depends
on the strength of the magnetic field which it surrounds, any
change in this field necessarily varies the e. m. f. generated
;

Use drop black mixed with turpentine or with shellac for iron
where a dead black

fixtures,

finish

Formulas

desired.

is

for

frosting incandescent lamps were printed in the Question and

Answers coltwnn of
Is

it

through a

This

54-in.

December,

the
to

sometimes done

is

to

wire; but since the

protect the

iron pipe surrounding the wire

would be

number.

1906,

run the ground wire from a lightning arrester
pipe, provided the wire is not connected to the pipe?
C. S. D.

good practice

makes the

better to drive the pipe into the

the wire to

it,

making

thus

circuit inductive,

it

ground and connect
ground

the iron pipe a part of the

wire from the arrester.
If a three-phase generator supplying an induction motor load, suddenly increases or diminishes in speed, what happens to the speed of
the motors?
T. F. E.

Induction motors will always respond to changes in speed of
the generator supplying them, because the speed of the rotor
must bear a certain relation to the rate at which the magnetic
field of the stator revolves, and the speed of the rotating magnetic field

is in

supplying

it.

absolute synchronism with that of the generator

switch placed beyond a meter connected to a 6o-cycle, no-volt circuit,
sparks at the contacts when opened, although no lamps are
burning. What is the cause? Why are voltages in even multiples of
II such as 110. 220 and 440 so much used?
G. H. L.

The spark

noticed when opening the switch on a circuit under
due to the inductive kick from the shunt coil of the
meter. The choice of no volts is usually credited to Edison,
who arbitrarily chose 100 volts and added 10 per cent to compensate for drop, so that the original Edison dynamos were
built for 110 volts.
This finally became the standard practice.
The use of 220 and 440 volts naturally follows in the tliree and
is

five-wire systems.

f

ing

to increase

is

the voltage as the load increases, so that

when

the

If the

compounding

load

decreases

high from no load to

is

the

voltage

necessarily

decreases.

too strong, so that the voltage rises too

can be corrected by decreaswhich is connected to the
terminals of the scries winding, provided the machine is not
running in parallel with others. If there arc several machines
ing the

full load, this

length of the shunt

opcra;ting

togcilii-r

tli..n

the

strip

shunt

strips

of

all

must be

shortened.
Kindly inform
current

it

iiic

will take lo

how an electric dynamite cap i« made, how much
explode it and what kind of battery to employ?
J.

G.

A

low-tension electric detonator consists of two wires well
insulated and terminating in the detonator where they are
joined together by a bridge of fine platinum wire embedded in
flashing itrixturc adjoining the detonating compoimd. The
passage of the electric curreirt heats the platiiuim wire, the

a

mixture
•

is

ignited

and ihc detonator

cxplrnlcs.

In a commercial

type of igniter, the current re<iuired to heat the platiiuim wire

over I/i-ampcrc and

can be obtained from a single dry
to inc two or three dry cells
in series in order to obtain sufficient c. m. f. to force the current
through the circuit which nuist necessarily he nf some length.
'I he
ignition will also be more reliable.
is

cell.

However,

have recently purchased a second-hand, 50-cycle revolving-armature
Our present system is 60 cycle; but we have been informed
that the frequency of the alternator may be raised by increasing the
speed to 720 r. p. m.
Will the armature stand the additional stress, and
what will be the electrical characteristics?
R. L. A.

The

alternator

it

this

would be bcllcr

is

probably built with a considerable factor

of safety, so that a 20 per cent increase in the rotative speed

The

could probably easily be withstood.
considered,

from operating the machine

mechanically

results,

at

excess

the

speed

would be to decrease this factor of safety. It might be well for
you to ascertain the exact factor of safety allowed in designing
the machine
but it seems safe to assume that a 20 per cent
;

inc.

ease will not be excessive.

amount, the voltage

will

is

when the speed

If,

increased

lias

remain the same as before,

to

be necessary to decrease the

field

excitation.

When

it

the

weakened, the delivered voltage of the machine will be
change in load that is to say, the regulation
will be much less satisfactory.
It is doubtful whether the normal voltage can be maintained with entire satisfaction when
the speed is increased 20 per cent.
If, however, the voltage is
increased, say, by from 12 to 15 per cent with an increase of
speed of 20 per cent, the field will need to be only slightly
weakened, and the regulation will doubtless be satisfactory.
field is

more

sensitive to

With

a

engines,

Whrrc would he the place to look for trouble when a compoundwound generator drops in voltage when the load is cut oft?
D. E.
A compound-wound generator is supposed to drop in voltage when cut out of circuit. The effect of the compound wind-

;

We

alternator.

to this

A

no load

in this coil, in precise proportion.

heating system for
is

a

building heated by exhaust steam front the

consumed less when the engines are running, under
then when the engines arc not running and the building

the coal

lighting load,
is

;

heated by live steam?

lighted with less fuel than

In other words, can the building be heated and
it takes to heat the building with live steam?
D. M. A.

were true, a part would be greater
This is not the first time that the same matter has been brought to our attention, and we believe the fallacy
is due to the fact tliat people expect to find a very large difference in the effect of heating from exhaust and from live
If

the above statement

than the whole.

steam.

Tlie dilTcrcnce is really so

exact measurements

it

may

small

lliat in

the absence of

disappear, or in the case of inexact

measurements, the advanlaiige may appear on the side of exhaust steam.
In the ordinary non-condensing engine, only
about 5 per cent of the energy in the boiler steam is transferred
into work, 95 per cent of the heat thus appearing in the ex'Ihurefore, if llie cfTecl from exhaust steam
liaiisl
sicam.
heating is pni|w)rli(mal to 05. llic cfrcct fiom live steam will
only be propurlional to 100. One can thus easily see that if on
one day a Imililing is heated with live steam alone, and on
day with cxh.iiisl steam alone, a dilTercnce in outside
lemperalurc that may esc.^pe notice or a iliflference of conditions with respect to wind, might appear to give the advantage
In fact, we doubt if in the case of
to exhaust steam heating.
aniitlier

house using, say, 400 pounds of coal a day, a diflference in
healing could be observed over another day similar with
per cent less, or say, one
rcJtpect to toinpcralure and winil, if
shovelful of coal less were used on ihi- second day in the
a

the

.^

steam healing furnace.

—
M.w
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CENTRAL STATION SALE OF CURRENT
and patiently followed out a carefully planned system of work
a work of making plain the value and trade-winning power of
this particular form of electric publicity.
The company has not

Electric Signs in Buffalo.
By George W. Ames.
That

publicity

electric

is

the touchstone to

line of business that appeals to the

becoming as well recognized

in

fortune in any

buying public,

is

a fact fast

Buffalo as elsewhere, and no one

made such rapid stride^
favor in the latter city as the electric sign, as now
and adapted to so many conditions.

feature of electric advertising has of late
in public

made
The

public has been quick to appreciate the advantages of the

electric

at best

over the old-style, non-felectric sign whose usefulness
limited to only a few out of the twenty-four hours.

is

FIG.

I.

— ARTISTIC

The former, while

it

DEP.^RTMENT STORE SIGN.

does most effective service during the

an incomparable trade compeller during the
hours of darkness, when thousands of pedestrians throng the
day,

is

in addition

1~k;.

streets,

a

large

percentage of

3.

—ELECTRIC

SIGN FOR JEWELER.
:

supplemented by

liberal

treatment of the customer, has achieved

2.— M.mn Stkeet, Buffalo, by Night.

whom must do their
buying after their day's employment is finished.
The Buffalo General Electric Company in building up and
carrying on the business of its sign department, has persistently
business

FIG.

followed any old style, stereotyped form but by means of the
personal attention, argumentative and demonstrative methods,

most satisfactorj' results, valuable alike to both company and
consumer.
Sign literature, attractive in form, convincing in statement,
liberally and regularly circulated, lias been found effective and
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In the prosecution of this
productive of substantial results.
field has not beerf confined to too narrow bound-

campaign, the

aries, since sign advertising, in

to hardly

any

line of trade or

one form or other, seems limited
manufacture. The electric sign

Vol.

XLIX, No.

i8.

In addition to
paper advertising, bill-board advertising, etc.
this night circulation, it is impressed upon the mind of the
prospective customer that a properly constructed electric sign
day form of publicity;
is also a most attractive and impressive
in fact, quite the equal of the old style non-electric sign.

FIG.

4.

-.ARTISTIC

D.W .\ND .NIGHT

.SIGN.

has proved to be a self advertising feature of electric lighting
service and the time is not far distant when it will eventually

must perforce quit
work at sundown.
The method of advertising and reaching sign trade in Buffalo
is worked out on a principle of direct appeal to probable sign

replace the old style non-electric sign, that

customers, together with

the

FIG.

A
up

a

— VERTKAl.

1

.\1I1V1DI'.\L-LETTKR

SIGN.

consideration of the day efficiency of the electric sign brings
most important feature to be reckoned with in sign con-

struction,

A

6.

that

is,

the

avoidance of the "stock pattern" style
little adapted to the

sign so frequently used and so often as

mailing of literature as before

supplemented by a fair amount of space devoted
to the sign question in Current Talk, a monthly publication
issued by the company and found to be a most valuable feature
A strong
in increasing all lines of central station business.
argument and one that is found generally to be of weight, is

noted.

This

is

KI.KTKH

IIG.

SKiN IMK IIIIIIIIKK.

bnjcd on the great value n( <»if{n circulation that is, the number
of people within range of the electric sign nightly between the
hours of six and ten. This circulation is equal, if not greater
than that secured liy any other form of publicity, such ns ncws;

7.— OKDINARV D.W SIGNS ANI)

Er.RCTRIC SIGN.

given conditions and surroundings as a square peg is to a round
hole.
The signs installed by the Buffalo General Electric Com-

pany
color.

arc types of artistic design both as ri-gards form and
Every effort is made to vary the plan and design in eacb

:

May
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individual instance.
attractive

and

A

contour and finish pleasing to the eye,
good taste, is sought after and the

striking, yet in

results have been most satisfactory.
As will be noticed in the
accompanying engravings the "stock pattern" idea is wholly

avoided.

In

all

cases original water color designs are submitted

and these are made to fit the conditions of the
tisement and the business.

place, the adver-

Very little time is required in sign work to show the intending
purchaser the value of the electric sign as an adjunct to street

903

of successful publicity, has

made more

rapid strides in public

favor than any other single form of electric advertising.

The

sign proposition

is

one that has come to stay; and

past development has been such that

its

future progress, as a

its

It is an
important phase of central station business, and will become
even more so as its natural development goes on. We are not
likely to discard the electric lamp for the tallow dip of bygone
days, and the public never goes back in essentials. The electric
sign has become an essential in electric advertising, and as long

logical sequence, will at least increase in like ratio.

.IS

business

is

carried on. .advertising will be a condition of

its

life.

A

New

Large

Business Department at

Cincinnati.

&

The Union Gas
is

established

last

(which

Electric Companj'. of Cincinnati

the successor of the old Cincinnati

&

Gas

December one of the

Electric

largest

Company)

central-station

Mr. Henry L.
Doherty is interested in the present company, and the methods,
used in the new business department are very similar to those
pursued at Denver and in the American Light & Traction
business-getting organizations in the country.

FIG.

lighting.

8.

Company

— SIGN

The more

FOR

signs,

.\MUSEMEXT

the

more

RESORT.

brilliantly

the

street

is

drawing power, for the crowd like
and repelled by darkness. If,
as has been so often claimed, an arc lamp is as good as two
policemen, how much more of a peace guardian is a brilliant
electric sign using from one hundred to two hundred lamps?
lighted

and the stronger

the individual

The

is

its

attracted by light

actual sale of signs

department.

ment on

The

naturally the business of the sign

is

reports of

all solicitors in

the contract depart-

methods
indexed and

their calls, either as results of the advertising

mentioned or from any other source, are collated,
recorded in that department, and then so far as it pertains to
signs, a record is given to the sign department for its purposes
and work. In this work, which is largely educational, familiarity
with conditions, not only of manufacture and sale, but the purchaser's needs and limitations, counts very largely for or
A very important factor in sign
against obtaining the order.
trade development is necessarily the attitude of the lighting
company on the matter of installation. A liberal policy in this
regard has done much toward the use of electric signs in Buffalo
and is an esential feature in the practical consideration of the
sign situation.

a

One point in advocating its work
moment by the sign department
;

properties.

nati situation

is never lost sight of for
namely, that electricity is

created

all at

is

The

interesting thing about the Cincin-

that a very large

once, and that this

is

new

business department was
cit}- in the United

the largest

States where a new business department organized on the
Denver lines has been established. The department is under
.\ number of men have
the management of Mr. E. E. Miller.
been transferred from other cities where similar methods are

pursued, but the majority have been secured by hiring local
experience in selling goods. The new

men who have had some

business department numbers 66, as follows
Division

managers

4

44

Solicitors
Motor specialists
Sign Specialist

•

•

i
i

Sign draftsman
Illuminating engineer

i
i

Demonstrator
Saleswomen at display room

1

Clerks

4
4

Stenographers

2

Manager of department

r

Total

This force

is

66

for taking care of both gas

ness in a city of about 350,000.

It

is

and

electric busi-

usually considered in i

case of this kind that half of the expense

is chargeable to the
department, although as a matter of fact, usually more
effort is spent on the sale of gas ranges than on anything in

electric

the electrical line.

The

city

is

divided into four divisions, each having a division

manager picked from among the more successful business-getting men in other cities. Each division manager has under him
the solicitors for a division, the division being divided up into

Buffalo General
Electric

LicH
FIG.

9.

—O.VE

T

Company

S Power

OF THE ELECTRIC COMP.VNV S

OWN

SIGNS.

no longer a luxury, but a necessity quite as much so at present
day conditions of business as well as social life, as food and
clothes.
It is quite as needed a means of publicity for the
merchant or manufacturer as the daily paper or the popular
magazine. There is really no business to-day that has attaincil
any great measure of success, that does not avail itself of electric
publicity in some form or other. Progressive business conditions
to-day demand and must have this electric form of advertising
in some form and they do have it.
The electric sign, as a means
;

being responsible for his block.
The
specialists, illuminating engineer and
demonstrator are, of course, not confined to any one division,
but are called on as needed. It is notable that this is one of the
first if not the first central-station, new-business department
to set aside one man to give his entire time to illuminating
engineering. It is found that there is more than enough work
for a specialist of this kind in a new business department of this
blocks,

motor

each

solicitor

specialists,

sign

size.

A meeting is held every morning from 8 to S.jo or 8:45, at
which reports are heard from different men on the kind of
business secured the previous day and various matters are discussed pertaining to the conduct of business and policy of the
company. The four division managers take turns in presiding
over these morning meetings. A meeting of the entire newbusiness department is held every Wednesday evening for
educational ourposes. It is, of course, necessary to do a great
deal of educational work in creating on such short notice as
large

A

a

soliciting

force as that at Cincinnati.

great deal of time of the department was spent the first
few months in making a complete canvass of the city to place

:
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company

the hands of the

in

and the

a record of each building

In making this canvass a solicitor turns in a blank for each building on which ia
the following information Block, number, date, name of tenant,
for gas or electric service.

possibilities

one that

Vol.

of owner, address, rental, value

business

a

if

a residence

and

class

if

Under electric equipment are the folbe marked by the solicitor; one column being

building.

lowing items to
provided for alternating-current service, the other for directcurrent service already in, and the third column opposite each
item to be marked in case there is a prospect for that kind of
service
Service, wiring, meter, fixtures, residence power, residence appliances, arcs, commercial power, size motors, fans.
flat rate or meter sign outlined, flat rate or meter sign lamped,
flat rate or meter window lighting, flat rate or meter building
outline sign. At the bottom of the blank is a space for noting
what the customer is using at present for light, cooking, fuel,
water-heating, heat and power. These reports are checked over
at the office to see that they are correct as to gas and electric
service installed and are copied into a loose-leaf pocket-book, in
which every solicitor has a record of all the buildings in his
territory by streets.
This book the solicitor carries with him
for constant reference and is, of course, considered of first
importance, being kept fully up to date.
A daily report blank is made out by each solicitor. This
report has a space in which the name and address of each
person called upon is filled in and under this name are i6 numbered spaces in which the solicitor can place a check mark,
an X or 2 P.
Each one of these numbers refers to a key,
:

giving the particular business for which the call was made, to
solicit or adjust.
For example, Item ii is electric window-

on the
lighting he puts a check mark in Space

lighting.

If the solicitor called

'

man

to solicit

ii.

If

window
he made a sale

X instead of a
check mark in a space, and if there was a prospect of closing
busmess, he would put a P in this space. There is also a little
(that

closed a contract) he would place an

is,

space to indicate the time of arriving and leaving at each call.
It takes but a short time to learn the key, after which reports

made out very

can be

are as follows:

ances;
15,

g,

The

rapidly.

electric lighting

electric items

interior;

lo,

on

this

electric

key

appli-

window lighting; 12, signs; 13, outlining; 14, power:
At the present time solicitors are paid a salary

II,

adjustment.

No.

iS

not wired and on which the owner must spend con-

is

more than the

siderably

order to get

cost of wiring during construction
wired after completion.

it

in

KATES.

:

name

XLIX,

A

very good rate system

force which bases its discounts
on the number of hours' use per month of the connected load.
This discount begins, as will be seen later, from the time the
equivalent of about 60 hours' use per month of the connected
load has been made. The discounts are as follows
On a consumption per i6-cp lamp or equivalent in one month
is in

of 2000 to 3000 watt-hours, 5 per cent; 3000 to 4000 watt-hours,
10 per cent; 4000 to 5000 watt-hours, 15 per cent; and so on

with a reduction of 5 per cent for each 1000 watt-hours inall over which the
discount is 50 per cent, so that the consumer using his con-

crease per lamp, up to 15,000 watt-hours, for

nected load 10 hours per day gets energy at 5 cents per kwhour.
On motor service the discount is in proportion to total

consumption without regard to the number of hours' use of
A maintenance charge of $1 per month
the connected load.
is made for incandescent meter service. $1 per month for each
arc lamp connected and 75 cents per month for each horsethis being the minimum bill.
If the bill for
energy exceeds the minimum, the minimum is disregarded.

power connected;

Clever Advertising

Dayton, Ohio.

at

Mention has frequently been made in these columns of the
very energetic work being done by the Dayton (Ohio) Lighting

Company

in getting electric service introduced in the entire residence district of a city of 90,000 inhabitants, where, until less
than two years ago, there was no electric service in the residence
districts.
In Fig. I is reproduced a photograph which was used
on the reverse side of the circular which is reproduced in Fig.
2.
This photograph was taken to bring forcibly before the people of Dayton the advantage of having an electric porch lamp,
and is certainly a striking piece of advertising. Fig. 3 is a reproduction of a newspaper advertisement which is also very
striking. This came out in the daily papers about the time spelling reform w-as a common topic of conversation.

without commission, although a system of keeping records is in
use whereby the solicitor is credited with a certain number of
points on a system similar to that in use at Denver and described in the Electrical

number of

larger

World

of April

7,

1906.

This gives a

points for long-hour and non-peak business

than for business requiring additional investment either in extension

record

make

lines or increase in power station capacity.
This
kept both as a healthy stimulant to the solicitors to

of
is

a

good showing and

to

show them what

the

considers the relative value of the business secured

may go

that they

after the

most

company
in

order

profitable business.

NON-PEAK SIGN LIGHTING.
The company
ing on a

is

beginning to go after sign and outline

light-

on and off by the company and
to burn from 6 p. m. to midnight between September and April
and from dusk until midnight the balance of the year. This
will bring the sign and 'mtlinc lighting off of the winter peak
flat

rate to be turned

load.
The station has an exceedingly sharp peak in November
and December which reaches its maximum about s p. m. an.!
falK off enough by 6 p. m. so that considerable flat-rate sign
lighting can be taken on without additional investment.
Thf
rate on this is $2.25 per 4-cp lamp per annum.

WIRING

A

NEW

nUILDINCS.

number of new houses arc being erected this year in
Cincinnati, lomc firms going into ri\»idcncc building operations
by tlip wholesale. Of course, special attention is given to srr
ing that new houses are wired for ekctrir lamps and piped for
gas ranges. One firm is building 500 houses, all of which will
large

111:.

I.

— lIUKl.LAK

The Dayton
tomers

was

anti

101)

llAUfKIl in

l.igliliiig

meters

per cent

2fK)

— that

I.

Kill

r

IKKM

l-.I.KllKIl

('(inipany increased its

per cent in

being the

The

igo6.

first

In

rnmll

number of

year the new owners took

hold

house that

over 1005 was, however, only 2$ per cent, thus showing

is

wired with the cost of wiring added than 10

sell

1906 over

the

property.

igo.S

was 60 per

increase

cent.

cus-

1905 the increase

be wired and the cost of wiring added to the selling price, the
builders having been persuaded that it will be easier to sell a

of

l.AMl'.

The

in

kw-hour output

in

increase in peak of 1906
a

most

:

'

May
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excellent increase in the load factor and an
profitable character of

The company's

in the

where gas has been strongly intrenched

The company,

therefon-, thought

wise to push the

it

Burglaries
Are Numerous

hour

niid

burning
night,

4
And the

ever>'

cost net

vide

An

Month

\-oii

as

cost

is

What 5

and the benefit

Cents Worth of

Electricity Will Do
in Your Household

mere

a

litUc

— Good?—

/i

yoa can Lake.

The
do you as much

A

Porch Light

and cheapest pncau-

trifle

will

your

once the most essen.

tion

HTinl can >'on find that

nnd

w-elfnre of

Electric

tiol

cost

.,

Newspaper Advertising.

them with.

is at

will

detail.

family demands every
safeguard you can pro-

night in the month, will

42 Cents per

every

The accompanying reproduction from the Cleveland A'eivs
shows in reduced size one of a series of effective quarter-page
newspaper advertisements of the Cleveland Electric Illuminating

consume 33 watts per

hours per

nevertheless the rapid expansion of the business with a limited
soliciting force in such a large city has only been accomplished
by great enterprise and close attention to serving the public in

Now'

Just

.^n S candle power light
will

Dayton Lighting Company has had marvellous opowing to the fact that the electric lighting business had been so little developed in Dayton up to 1905,
\\ hile the

portunities for growth,

greatest task in the residence district has been

to introduce electricity

for years.

improvement

load.

tlie

90s

is

bevond calculation.

warm

It will

a

woman's

curling tongs every

for three

minutes and twice

day in the year
on Sundays.
It

*pp

tliP

^=^^^

fnr CDBt

warm

will

morning

bark nf thta famtihtpt

a man's shaving water every

for a

month

will

run a sewing

It

will

brew the morning coffee

age household
FIG.

2.

—REVERSE

machme

It

SIDE OF BURGL.\RV CIRCUL.AR.

for

for 21 hours.
in

an aver-

more than two weeks.

The above

cstuiiate* are based on
present rates prevailiag in
Cleveland (or consumption of current after the first hour of daily use.

the

turn-down lamp on account of

its convenience.
Girls were recently sent out with samples of these lamps to explain them to
customers, and looo turn-down lamps were thus placed in lo

days.

stayed

it

Electric Light

The lamps were placed on trial, but pg per cent of them
where placed. They were sold at 50 cents each.

home. The above
few instances of what may be done
in the household with electric current installed.
Electric light is as economical as
are but

The Dayton Lighting Company's soliciting force consists (as
has for some time past) of nine solicitors and one clerk. The

chief solicitor

is

motor

the

specialist of the force.

Each of

the

house

A

for the year, he

The

convenient.

it is

The saving to
from smudge

eight other solicitors has a district allotted to him.
solicitor
is paid a salary which includes his commission on
a certain
amount of business. If he averages less than the required

amount

Most Desirable

for illumination in the

The

now

cost

is

etc.. in

freedom

is considerable.
Wire your
with the long everungs ahead.
very reasonable and the work is

quickly, neatly done.
in

rates are very low.

decorations,

It

may

be paid

for

monthly payments of 10%, if desired,
an initial payment of one-fourth. Call

after

is

not considered worth keeping.

The

Belt

Main 2401

or

Cuyahoga Central

5860.

TEE ILLUMINATING COMPANY
Cuyahoga Building
Public Square and Superior Avenue

V

V
PEOPLE CAN GEFAlOMG %
WITOUT ELETCr^/X
S

WV PAAIND MA

LITE

:^

Company. The cuts catch the eye (though the curling iron is
very poorly represented) and the statement as to the period of
use over which a given expenditure for energy will extend

is

particularly effective.

Central Stations and the Manufacture of Ice.

^
11

J.

J

jtj

nui

trr

iiiiii);^

htd

in

iht;

-.ame

'LH^HI'

N-tiff telephone ut

«>

Johnny's

NOW— TODAY.

tion.

pat.

ru-.

\uii

The Dayton Lighting Company

fH..

J.

— U.WTON

NEWSl'.M'EU .\UVERTIsE.M ENT

solicitor is required to

average 19 contracts per montli, and the
equivalent of a total of 550 50-watt lamps.
For all above 19
contracts he is allowed a commission of 50 cents per contract,
and for over 550 50-watt units he is allowed i cent per unit.
'1

his is

tract

is

on the basis of one-year contracts. If a five-year consecured, it is counted for three one-year contracts, and if

a three-year contract

contracts.

meeting of the Iowa Electrical AssociaRufus E. Lee, manager of the Lee Electric Light
Company, of Clarinda, la., presented a paper on the subject of
the manufacture of ice in connection with an electric lighting
and steam heating plant. After discussing the estimates given
by manufacturers of ice making machinery as to the cost of
ni.iking ice, Mr. Lee gave the following tabulation from the results of his experience, as the cost per ton of an independently
operated ice factory producing 15 tons daily
Two engineers
$4.50
.-\t

^ittttit^tij^itiatilk

is

secured

it

is

counted as two one-year

the recent annual

Mr.

Two
6700

tanl<mcn
lbs.

3,00

coal

10.05

nmmonia and chloride
liglits, waste,
Depreciation charges based on 3000 tons annual output....

Oil,

1.25

5.00

$J3-8o

This makes for the manufacture of
average of $1.58 per ton.

15

tons of ice daily an

:
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As

to the cost of harvesting natural

ice,

Mr. Lee stated that

Clarinda claims that it cost
To this must be added
Si. 10 per ton to put ice in the house.
the shrinkage estimated at fiftj' per cent for all ice put in storage, so that this cost becomes $2.20 per ton. There is no doubt
the

natural

local

dealer

ice

in

but that the natural ice can be put up for less than this amount
in some localities, especially where the lake or pond from which
ice is taken is owned by the parties putting up the ice, and the

does not have to be hauled but run into an ice house direct
Mr. Lee had some experience with the

ice

from lake or pond.

delivery of natural ice last season and found that

more

cents per ton

fifty

distance

had

it

it

to deliver than artificial

to be hauled,

difficulty

cost fully

ice,

due

in getting out

to

of ice

and trouble in cleaning. Natural ice cannot be put into
a house, taken out again and delivered at the center of distribution, making proper allowance for .shrinkage, for less than
house,

and

$1.58 per ton;
ice as

above stated

as far as

is

cost

first

the estimate of cost to produce artificial

if

on an equality

correct, the kinds of ice are

concerned.

is

Mr. Lee then took up the matter of the advantages and
savings that might be effected by combining an electric light,
heat and power plant with an ice factory and the following are

The

cost for delivery of ice to consumer and on board the
averaged 59 cents per ton, but as the ice shipped out of
town was delivered by teamsters on board cars for 25 cents per
ton, the ice sold to the small user, or 1000 tons, costs approxi-

mately $1.21 per ton. The prices received for this ice ranged
from $4 to $10 per ton until October i, when in car lots the
price was reduced to $3 which was the lowest price made up to
January i, 1907. The company had intended simply to whole-

was operated.

and

electrical plant,

engineers can be employed for both ice

and a small

plant

electrical

would

really

This is also true of firemen, for a fireman that can keep up steam on the peak of the
electrical load can easily keep up the normal load with the ice
not require any additional engineers.

factory added.

An

ice plant

period of electrical load and

fills

up the valleys on the gross

return chart which in most small plants

months of June,

There

4.

is

July,

it

very marked for the

August and September.

a saving of water

run to sewer but which
purposes, as

is

New

is

the best of water for boiler feed

usually has a temperature of at least 150 degrees

Fahrenheit when

it

comes from the steam condenser.

This

is

a

net saving of 95 degrees over the normal temperature of ordinary well water and means a saving in fuel.

In the spring and

3.

fall

seasons,

if

the electrical plant

is

operating a heating plant, the regular condenser used in
ling water

may

also

distil-

be dispensed with entirely, as a sufficient quantity

of condensation can be secured from the return heating mains
for the filling of ice cans; while this might have been used

again for boiler feed purposes, yet the ice factory will furnish
the heating plant with additional exhaust steam and that at a
lime

when

the heating plant

which otherwise

would

is

require

very
live

much
steam

in

need of steam,
maintain the

to

pressure in the heating mains.

The Clarinda
10,
I,

1906,
1907.

factory started to turn out ice for sale

May

and had been in operation seven months to January
During this time 2800 tons of ice were made, or an

average of thirteen tons per day, at a total cost of $2,958.33 or
$1.05 PC ton, which is a net saving of fifty-three cents per ton
over the estimate for an indej)cndcntly operated plant. This
includes a $.583 depreciation charge. As there were times during
the months of November an<l ncccnibcr that the plant was
compelled to use some live steam for heating In addition to
that fiirni.shed by electrical and ice factory load, part of the
coal charged to manufacture of ice should have been charged
to the heating account which would have reduced the figure of
cost somewhat.
As a matter of fact, during November and
December the ice factory was only operated when additional
exhaust was needed, so that all coal during these months might
have been charged to healing.

to

Department ot Combined Gas
and Electric Company.

Business

By W. H.

Stuart.

Can a new business department of an

com-

light

electric

pany, allied with a gas company, accomplish the best results

Can

make a

stand forth and

it

fight,

backed by all
end? The

that electricity stands for, without hurting the gas

object of the consolidation of
the electric light

company and

down

the cutting

two competitive organizations,
the gas company,

No

of expenses.

doubt in

all

is,

of course,

such instances

or at least the great majority of them the object has been acBut, does not the decrease of expense counteract

increase of business?
the increase

is

to a spirit of

What

Does not

the decrease so satisfy, that

not a thing to be worried over but

"Oh,

it

the troubles, obstacles

Suffice

is left

rather

grow"?

will

and

restrictions are of the

business departments of allied companies
to set forth here.

from the condenser, usually

who

persons

moment not

;

complished.

can be shut down during the "peak load"
period each evening; and the ice factory load comes at a time
in the year which is just exactly opposite the winter "peak"
3.

to the fact that the

to retail the ice decided at the last

possible?

More competent

2.

owing

expected
undertake
the job, it was forced to retail the ice and had been in that
business only a month when it was fully convinced that it could
not have done otherwise any more than a small electric light
plant could undertake the manufacture of electricity and
wholesale the same to a second party to retail. Coupon books
were used in the sale of all ice to local consumers no ice
was sold for cash from the wagon and each driver was made to
account daily for all ice taken from factory and the coupons
turned in each day had to correspond with the quantity of ice
taken out.
sale the ice, but

1.
A saving is effected by reason of boilers being operated
nearer their rated capacity for an increased length of time out

plant

i8.

cars,

some of the conclusions

of each twenty-four hours, and the boiler losses remaining the
same with the ice factory load on as when only the electrical

XLIX, No.

Vol.

it

to say that

it

it

is

is

new

not necessary

not possible for

any man, no matter how aggressive and progressive he is, to
do the best that is in him when his field is one with restrictions.
One finds a great difference between the simple instruction of
"Get business" and "Get business but don't interfere with the
gas end."

An

instance worth citing here

A

situation.

is

one which covers well the

short time ago a motor solicitor employed by a

owned the gas and electric interests got a
on a manufacturer who needed energy of some 50 hp or
more. The solicitor called several times and talked about the
cost of the motor, the cost of operation, the ease with which it
could be started and shut down, the floor space the motor would
occupy, how it could run as well placed on the ceiling, on the
Upon
side walls as the floor and other distinct advantages.
his next call he learned that the gas engine man had become
"wise" and had called and set forth the advantages and qualities of the gas engine.
The prospective consumer felt that he
was left on a fence. He was presented with the choice of
accepting one of two entirely different power propositions,
each on,; without a flaw, and in so far as he learned from th<
two representatives, neither one had a single advantage over

corporation which
line

After considering the question some time without

the other.

further aid

from the power

solicitnrs,

he

finally

came

to the

conclusion of weighing numerically the advantages claimed for
I'pon
the electric motnr and those claimed for the Kas engine.

sununing up the two he found that the score stood 8

to

I

in

favor of the electric motor. He then decided that of the two
he would accept the motor proposition; but the matter hung
fire for some lime and finally one day he received and accepted
a proposition from another manufacturer to build another
story

to

his

present

biiildiuR,

engine, connect up a small

install

dynamo

a

boiler

and a steam
and

for liRhling purposes

—
May

4.
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go ahead on the basis of one man running ten hours during
the day and the other twelve hours during the night, making
This plant is still i.i
a continuous run of twenty-two hours.
operation in a supposedly up-to-date progressive electric lighting company's territory, and there are similar cases occuring

along just such
electric

The

elsewhere.

lines

lay

fault

the

that

in

was cautioned against the use of arguments

solicitor

men

business

907

using gas and electric light disputing the amount

of an electric light

bill, and upon being infonned as to its corand justness, would make all kinds of accusations
against the integrity, moral character, and business methods of
the corporation, his thought being that they have him both
ways, and that he has either to pay that bill or do without
both gas and electricity.

rectness

against a gas engine proposition.

Another instance bearing somewhat upon the present subwas that of a stretch of three blocks of the finest residential property in a city of considerable size.
This had been
owned by a lawyer who was averse to granting corporations
an inch under the impression that they would soon obtain the

Letter to the Editors.

ject

proverbial

When

yard.

he sold

placed certain restrictions upon

property

his

it,

among

m

he

parcels

these being "against

pole lines either on the street or in back yards, and one against

As the large handsome residences were
were also wired and equipped for electric
and the owners made application for service, suggesting

overhead connections.
being built
light

they

The
To

Central Station and the Electric Vehicle.

—

have read with much interest your article in the
first issue of April on "The Central Station and the Electric
Vehicle," and quite agree with your editorial remarks as to the
desirability of the encouragement by the central station of the
electric vehicle as a source of off peak load.
It is, in fact,
surprising that apparently so little attention has been given by
I

The

central

station

company's answer was that under no consideration whatever
would it run a conduit because to do so would furnish a

way of

initiative.

the construction of a conduit through their back yards.

precedent

;

yet in the next

six

months the same company

in

another part of the city was laying all its wires underground,
forced by a city ordinance of which the company was well

when

aware of

it

refused

to

establish

Thj

precedent.

a

progressive property owners then turned their longing eyes to

same corporation and were finally accepted
good and faithful followers.
Gas is used and will be continued in use in hundreds of
places in the city where the household use of electric energy
Viewing the matter from the
is considered a fad of the rich.
company's standpoint, the securing of every new consumer of
electric energy means that it will keep just so much abreast
Electricity is now becoming the illuminant and
of the times.
power factor of the age and gas is slowly but surely being
pushed back with the kerosene lamps and the candles. Where
do you suppose a company. not permitting and inspiring the
the gas end of the
as

new business department

to

do everj-thing possible

bring

to

the greatest results, will find itself in a few years to

come?

Unless a corporation has been extremely open and fair and
its dealing with the public, always making the fir^t
advances in the interests of the consumers, going out of its
way to offer help and advice and taking the public into its
liberal in

confidence,

it

will find that there will be placed quite a

burden upon the new business department.

I

know

heavy

World:

the Editors of the Electrical

Sirs

managers

to

this

subject,

particularly

in

the

All except the smaller central stations could

good advantage such a means of light transportation,
would be a good business policy for an electric lighting
company to encourage one or more of its officers to secure such
vehicles for personal use by according liberal terms for charging. In either 'case the provision of plant for the service and the
knowledge of details of charging and care that would be acquired would furnish a constant incentive to the management
utilize to

and

it

of the station to interest the public in the electric vehicle.

much

not too

is

telligent

to say that

encouragement

if

the central stations

to this

had given

It

in-

branch of the electrical industry

eight or ten years ago, the latter

would be

a vastly

in

more

prosperous condition than at present and the charging load
wxDuld have become a very considerable source of station income. In the case of the gasoline vehicle the owner can purchase his power where he will, but in the case of tlie electric
rival he is dependent upon the local electric company.
If this
does not offer proper faciUties for charging or care, or shows
only half-hearted interest in the electric vehicle, the gasoline
automobile will win out every time. Owing to its franchise,
not spurred to enterprise by electrical
too frequently it overlooks
opportunities for extension of business, and the past neglect
of the electric vehicle appears to be an illustration of this
the

central

competition

station

is

a consequence

as

;

condition.

Chicago,

of cases of

T.\mes L. Bertr.a.m.

III.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Induction Motor.
trated paper on a

— L.

new

J.

HuNT.^The

type of induction motor.

ture lies in the stator, which

is

parallel

nected at certain cqui-potcntial points.

Hig nuist

conclusion of his

The novel

illus-

fea-

wound and cross conThe rotor carries two

windings, each for a different number of poles, and is so connected that the current from the principal winding traverses
the second winding,

which

in

and produces a superimposed magnetic

field,

turn induces secondary currents in the closed portion

of the stator windings.

The machine

really a

is

ings,

combined

in

note on this paper

one stator and one rotor.
In an editorial
it is pointed out that Steinmetz, Goerges,

Mcller and S, P, Thompson have worked upon this problem
and that Hunt's latest attempt closely follows the lines taken

by the previous experimenters.
In the corresponding design
of continuous-current motors, the problem is to find a method
whereby the back c, ni. f. of the armature may be maintained at
a practically constant value

for

any and

all

of the

speeds at

which the motor is to run.
In the case of induction motors
the problem is nnicli the same, only with the additional requirement that the frccjuency of the back c. m. f. of the stator wind-

be maintained at practically a constant value.
of control

may

be considered as a
is divided

device whereby the frequency of the supply-current

—

between two or more motors Lond, Elec. Eng'ing, April 4
Threc-Phase Generators. A, G.
Circulating Currents in
Grier, A discussion of the different higher harmonics which

—

—

may

occur in three-phase generator windings, with the repro-

duction of various curves taken by the oscillograph

Electric

Jour., April,

Air-Gap M. M. F.

form of "cas-

cade" motor, having two rotor windings and two stator wind-

als'j

The ordinary cascade system

— L.

Legros.

— The conclusion

of his mathe-

matical article on the predetermination of the ampere-turns for
the

air-gap

of

electric

machines.

The author

various

gives

formulas, the last ones of which he has found to be quite exact.

—L'Eclairage

Elec, April

6.

Lamps and

A

Lighting.

—

Tatlovv.—
Effect of High-Efficiency Lamps on the Industry.
paper read before the Dublin section of the (British) Insti-

tution

of Electrical

Engineers.

different types of high-cfliciency

are

now on

the

market he discusses the
may have on the

troduction into practice
try in

England.

After briefly mentioning the
metallic-filament lamps which

(It

effect

electric

should he understood that

in

which

their in-

li,i;htin,g

luigland

indus-

many

—

.
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stations during the last eight or ten years

the pressure of supply

ply voltage in order to increase the area

it

have doubled the supwhich can be supplied
efficiently from one station.)
When a new system of lighting is
being designed, it is necessary to consider whether it will not
be worth while to lay it out at a lower voltage instead of at
the 200 or 220 volts which has been so much used of late, in
order to take advantage of the great economy of the metallicIn spite of the fact that these lamps take much
current than the corresponding carbon-filament lamps, it
will still be necessary to considerably increase the section of

filament lamp.
less

main cables

have the same percentage drop as in
and the larger initial

in order to

the case of 22(>-volt carbon lamps, but this

cost of lamps are the only items of capital expenditure against

use of metallic-filament lamps and low pressures to suit
On the other hand, there is a somewhat reduced cost of

the

them.

engines and dynamos.

There

is

also a considerable reduction

Had

low to-day.

was

wrong, and believed
lamps

entirely

—Lond.

i8.

tliat

so

is

the pressure been maintained at 100 volts or

made

thereabouts, lamp-makers would have

lamp.

No.

to that action that the efficiency of

due solely

is

XLIX,

Vol.

Elec. Eng'ing, April

much

a very

better

4.

Lamps.^Ths photometric committee
German Electrical Engineers and the sub-

Standardization of Arc
of the Association of

committee for arc lamp standardization of the Association of
German Electricity Works have revised their standardization
rules which will now be voted on at the next annual meetings.
According to the new rules an arc lamp is practically rated according to its most important application, namely, the direct
illumination of the space below the horizontal plane through the
source of light. The practical unit is. therefore, the mean lower
hemispherical candle-power (notation J D ) measured in hefner
candles (notation H. K.
O ) thereafter is to be placed in
lower
parenthesis
that
coefficient
by which the mean
;

lamp hours, amount-

in the cost of the storage battery for equal

ing to at least 35 per cent. With respect to annual cost of operation there will be a considerable saving in fuel and in the cost
of maintaining the battery owing to its reduced size against
;

this

must be placed a greater annual

but the

new lamps have

cost for

lamp renewals,

a considerably longer useful

life than
high-voltage carbon lamps which helps to counterbalance their
higher cost. In the case of a direct-current 220-volt supply net-

work, the new lamps must be run in series, which is, as a rule,
inconvenient except for street lighting.
When one comes to
the case of alternating currents, the great facility for changing
the pressure of these currents by

In order to

utilized.

make an

transformers can be

static

existing installation

fed

from

200-volt alternating-current mains suitable for the use of these

new lamps,

all that is required is to divide the sub-mains feeding the distribution boxes into two groups as nearly balanced

as possible,

and

to

feed these

from a balancing

coil

or auto-

is
to
be multiplied in order
candle-power {ko
)The figures thus given are taken from the measurements on arc lamps as used in practice, but without
external reflector and tested with plain, not frosted, glass
globes, which -^re substituted for the regular globes used with
the arc lamps in practice (or for both the internal and external

candle-power

hemispherical

mean

get the

to

^

spherical

For alternating-current
m. f. and a frequency
The practical power consumption
of 50 periods are assumed.
ipraktischer Effekivcrbrauch) of an arc lamp is the total consumption of an arc-lamp circuit measured at the points where
the circuit is fed from the net work, divided by the number of
lamps. In giving this figure the voltage of the net work is also

globes in the case of enclosed arcs).
lamps a sinusoidal wave form of the

The

to be given.

e.

figure thus defined, divided by the

hemispherical candle-power

is

mean lower
power

called the practical specific

transformer in the manner in which a pair of loo-volt arc
lamps would be run on the same circuit. The author has experimented with an ordinary arc-lamp balancing coil having a
no-load loss of 60 watts, which can deal with an out-of-balance

consumption (praktischcr spccifischer Effcktvcrbrauch) and the
notation is "W/HK O at m volts network-tension." For alternating-current lamps it is to be stated in every case whether

load of 14 amperes at 100 volts, equivalent to about 40 lamps;
the loss in the coil when working under the latter conditions in-

value of

creases to about 75 watts.
By making use of modern special
qualities of iron, such as "stalloy," the no-load loss, or loss
when balance is approximately obtained, could probably be got

down

to less than

30 watts, and

the best available iron

when

it

would certainly pay

the lost energy

to use
being purchased

is

If it is assumed that the out-of-balance load
would never exceed one-third of the maximum load, such a
transformer would be capable of balancing an installation using
in all 42 amperes at 100 volts at maximum load; in other words,
4200 watts would l)c made available for lighting at the lower
at lighting rate.

pressure

with an average loss

40 or 50 watts in a
specially designed balancing transformer while working.
The
adoption of metallic filament lamps in such an installation as
the above should result in a saving of at least 33 per cent of
the power used, while providing at llie same time a considerable
increase in the light.
This saving would be some 1400 watts
at full load, from which must, however, be deducted, say, 50
watts used in the transformer. The use of an ordinary transformer instead of the above arrangement would be more ex-

and the operation

pensive,

of,

say,

sumers

will

be

ultiijiately

new lamps
many large connumber of consumers

less satisfactory.

arc introdurcd largely in practice the

bills

reduced, but the

If the

of

The change will involve dealing with
number of consumers and collerting a larger number

will be greatly increased.
a

larger

of accDunls from a given sale of

kw

hours.

On

the other hand,

improve slightly. The following
concerning the specific consumption of several
•if the new lamps:
The number of watts per tp is 1.7 for the
24-cp lio-volt tantalum lamp; 2.2 for the M-.S-cp iio-volt tantalum lamp; 1.4 for the 25- to .32 cp 100- volt osram lamp and

non-inductive

inductive

or

H K O /W

at n

series

resistances

are

volts "network-tension

The

used.
is

called the

Brief rules
output (praktische Lichtausbeutc).
how to conduct the photometric tests of arc
The determination of the mean lower hemispherical
lamps.
candle-power is carried out either by determining the mean
polar curve, which requires a number of measurements, or by
a single measurement with the aid of the Ulbricht sphere with
practical

light

are also given

a diameter of at least

Meastircmcnt

Hyde
of

and
of

mean
The two

—A

the

sources

possible

—

method

candle-power
of

for

determining
lamps.

incandescent

of

error

28.

possible

the

of

March

Candle-power.
sources

Horizontal

discussion

rotating-lamp

horizontal

the

Elck. Zcit..

meters.

Mean

of

C.\dy.

error

i..i

are

the

possible

tortion of the filament and the effect of the flicker which
ceptible in nearly

and which

is

all

types of lamps

when

rotating at 180

specially bad in those types in

r.

from a circle. The effect of
was studied at various speeds up to

distribution curve deviates greatly

the bending of the filament

600

r.

the

mean

p.

m.

.\\

such high speeds very appreciable changes

horizontal cp, due to bending, were observed.

mean horizontal intensity due to the bending
of the filament occurred in the double carbon type of filament
in
which, on the average, a decrease of o.g per cent was
The greatest increase was 0.8 per cent, which was
observed.
the

At

mean

value found for the

a speeil of iSo

r.

p.

downward

m. the change

due to bending was so small for

light

type nf lilamont.

in me.in horizontal inten-

types of lamps sliulied

sity

as to light within the range of experimental error which

thought

zirconium

lami).

In the discussion

low-cp Intnps were rssen
tial for private house lighting.
The chairman, T. Tomlinson,
ccnsidered that the action of the supply authorities in doubling
speakers

that

in

The

greatest change in

figures arc given

1.037 'or 'he 4K-CP 37-voIt

m.

p.

which the horizontal

the load factor will probably

iotne

dis-

per-

is

all

was

(A queer cfteet was
per cent.
probably several tenths of
observed with the tantalum lamp, namely, an apparent increase
of resistance on rotating it. At least a half-dozen lamps were
1

tested,

each of them several times, and without exception on

rotating lamp", the current decreased, although the voltage was
maintained eunstant. The amount of change was not the same
for all lamp.s, nor, indeed, the

same

at

different times

for

any

—
May

—

ELECTRICAL WORLD.

1907.

4,

one lamp, but ranged from
I

—

The

per cent.)

per cent to only a few tenths of

i

lamps which show

effect of flicker in

disagreeable degree was found to be very peculiar.
ent observers the

With

diiler-

of the flicker was quite different.

eflfect

in a

it

—

were

about this time, a number of lamps submitted for
measured, it was subsequently found on looking over the results
that while the values obtained by the two observers agreed excellently for most lamps, there were large differences, always in
test

the same direction, for lamps in which there was a disagreeable
flicker.
Such differences were found also with other skilled

experimenters.

The

eflfect

explained that the eye does not

is

From

integrate a flickering light.

the investigation

it

is

evident

which the horizontal distribution
curve deviates considerably from a circle so that a bad flicker
results when the lamp is rotated at 180 r. p. m., some modification for determining the mean horizontal intensity must be employed.
Otherwise, large errors amounting to many per cent
may arise. It is impossible to state what the errors may be because they depend entirely upon the individual. The remedy is
If to the illumination produced by the direct light
as follows:
from the lamp on the photometer screen, an illumination produced by light emitted in a direction normal to the photometric
that in the case of lamps in

show

axis be added, the resultant illumination will

small variation on turning the lamp.

the

If

lamp

a relatively
is

rotated

customary rate of 180 r. p. m. the flicker will be much
less disagreeable and productive of error than that incident to
the direct light alone when the lamp is rotated at double this
speed. This result may be easily obtained in practice by means
of a single stationary mirror and this remedy was, indeed, found
Bull. Bureau of Standards, Vol. II, No. 3.
to be very effective.
at the

—

Lamp. A brief note on a recent English
Bloxam (Lux), disclosing a plan for causing metallic

Metallic Filament
patent of

filaments to

assume a curved form with the object of neutraliz-

ing the effects of mutual attraction.
in relation to the wall of the

The

filaments are "curved

The curvature

enclosing bulb."

is

obtained by subjecting the filaments to the action of magnetism,
frictional electricity, centrifugal force or heat either before or
after the fixing of the filament in the bulb.

March

condition

United States,
tle

— Lond. Elcc. Eng'ing,

28.

Enclosed Arc Lamps.
ent

headway

in

— W.

enclosed

of

Germany

in the past,

Wedding.

the

—A

review of the pres-

Compared with
enclosed arc lamp has made
lamps.

arc

but the situation

is

burn the cheapest class of bituminous coal without smoke production. These principles are very old, but have been neglected
for a long time.
Lond. Elec. Eng'ing, April 4.

Thus,

while one read the flickering light about 4 per cent too high, the
other read about 3 per cent too low a difference of 7 per cent.
Moreover, each observer persisted in his habit, so that when,

the
lit-

now changing and

Winding

power

three-phase current

danger of

fire

or explosions.

Elck. Kraftb. u. Bahnen,

—

—

Singing Arc. H. T. Simon. An article illustrated by diagrams on the theory of the singing arc. The mathematical
theory

is

given and explained with the aid of oscillograms.

Elek. Zeit.,

March

28.

Power.

Smoke

Prevention.

—

J.

B. C.

Kershaw.

—A

paper on smoke

prevention in factories and electric supply stations.

In the case

of bituminous fuel over 20 per cent of the volatile hydrocarbon
gases are liberated. Three conditions are essential for the pernamely,
fect combustion of this mass of combustible vapors

—

an adequate supply of air, an adequate degree of temperature,
and an adequate admixture of the gases with the air supplied
to the furnace.
A combustion chamber is required in which the
heated gases can burn completely before coming into contact
with the water-cooled plates or tubes of the boiler and also,
some arrangement for causing thorough admixture of the
The combustion chamber must be lined
heated gas and air.
with refractory material, and be maintained at a temperature of

C, and its si^e ought to be proportioned to
In a
matter contents of the fuel to be consumed.
boiler furnace constructed in accordance with these recommendations, it would be possible, with the aid of a good stoker, to
1000 dcg.

volatile

the

in

The

Sweden.

is

and

transmitted to the mine at 8500 volts
line.

The high-tension current

is

trans-

formed down to 430 volts at the mine sub-station. A synchronous motor coupled to a direct-current generator is installed to provide continuous-current supply for the winding
engine.
The capacity of this set is about 400 horse-power. A
motor-generator is employed instead of a rotary converter, as
the comparatively high periodicity of 70 is used. Moreover, the
over-excited synchronous motor improves the power factor
somewhat.
This motor-generator runs continuously, charging a battery of 243 Tudor cells, having a capacity of 600 am-

pere-hours at a very high discharge rate. The battery operates
in parallel with the motor-generator when winding is in progress,

there being a few series turns on the field-magnet coils

through which the battery current passes when
in opposition to the shunt winding and
thus lowering the voltage of the generator somewhat, and allowing the battery to do its share of the work during times of
heavy demands for power. The winding drums are of the
tapering spiral type, to compensate for the weight of the ropes

of the

latter,

discharging,

acting

and to facilitate acceleration. There is a motor at the outer
end of each winding drum, the armatures being mounted diEach motor
rect upon the drum shafts with no outer bearing.
is a i6-pole machine, designed for an output of 500 horse-power
The lield magnets are compound
at a speed of 38 r. p. m.
wound, the ratio of shunt ampere-<turns to series ampere-turns
being 3 to 2 at normal full load and 9 to 11 at starting. The
current density in the armature conductors is extremely high,
reaching the figure of 10,000 amperes per square inch of section
At the present time, now that winding is done from
at starting.
a comparatively shallow shaft, the two machines are coupled
in series

giving a speed of only 19

r.

p.

m.

They

will be coupled

and the speed doubled when the shaft is deepened.
The controlling apparatus is extremely simple to manipulate by
means of one lever. The rheostat for inserting a cutting-out
resistance in the armature circuits consists of a large commutator. This commutator is mounted with the segments vertically
an arm carrying carbon brushes mounted
in a fixed position
on a vertical axis is moved round the commutator by means
in

parallel

;

of a rack and pinion, and in rotating cuts out the resistance
The resistance consists of
segment by segment.
cast-iron

14.

fully illustrated description of the electric

Grangesberg Iron Mine,

pressure by an overhead

the author discusses the great suitability of enclosed arcs for

is

at the

station is placed at a waterfall about 18 miles away,

the lighting of railway stations and for use in factories where

March

—
Plant. — A

winding plant

gradually,

there

9oy

V-shaped strips bolted between the commutator arms,
and easily removable should a burn out occur. The rack, which
gears with the pinion keyed on the movable brush arm, is
operated by air pressure. Lond. Elec. Eng'ing, April 4.

—

C. Mountain.— An abstract of a
paper read before the North East Coast Institution of Engineers and Shipbuilders on the application of electricity to the
driving of pumping machinery for pontoon and graving docks.
He would not recommend putting down an electric generating
plant for driving the pumping machinery on a single or even on
two docks. But where dock owners possess a number of docks

Electric

Pumping.— W.

no doubt that one central station that can supply elecwhole of them would be found very much more
economical than independent steam pumping stations with a
Numerous figures are given on destaff of men at each dock.
there

is

tricity to the

tails

of dock pumping, both for steam and electric operation,
electric installations in numerous English flooding docks.

and on

principal data as regards dimonsions, pumping machinery
and the cost of pumping per ton docked are given. ^Lond.

The

Elcc, March

—

29.

Geneva.— T\k municipality of Geneva has arranged a prize
for the utilization of water power of the Rhone
River near La Plaine. The new power stition will be operated
For this reain connection with the power station of Chcvrcs.

competition

son two-phase generators at 5000 volts and 48 ]>eriods must be

—

—
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At

the side of each machine set a switchboard is to be
by means of which the dynamos may be connected
either directly to a 5000-volt network or, with the interposition
of transformers, to a network of 20,000 or 25,000 volts. Elek.
used.

installed

—

Queensland. An abstract of a report by W.
Corin on 'iie utilization of water powers in Australia. In this
case the Barron Falls, in Queensland, have been under consideration.
The power available without storage is about 3500
horse-power for 24-hour supply, but with storage in the higher
reaches of the river this amount might easily be doubled or
in

I'li-.^er

proposed to transmit the energy to Cairns, a distance of about 12 miles and utilize it there for lighting purposes, railway operation, driving sugar mills and electrometallurgical manufactures.
Lend. Elec. Eng'ing. April 4.
Turbo-Dynamo. An account of a test made recently on a
750-kw Parsons-Brown-Boveri turbo-generator. The steam consumption per kw-hour at full load was 17.5 lbs. (as against 18.3
lbs. specified), and at half-load was 19.2 (as against 24.2 specified).
Steam at 113.25 lbs. pressure and at a temperature of 300
deg. C. was used.
The vacuum in the condenser was between 90 and 93.5 per cent. The steam consumption was determined by the weight of water condensed. When the fullload was suddenly taken off, the momentary speed-variation was
tripled.

It is

—

—

5.5

the

per cent and the permanent alteration 2.5 per cent. When
full load was suddenly put on, the speed variations were

and 0.8 per cent. The voltage variation, without
any alteration of the excitation, was 11.6 per cent when the load
was removed and 8.5 per cent when it was put on. The set
gave an output of 952 kilowatts for half an hour without
difficulty.
The actual steam consumption was less than that
guaranteed by about 14 per cent at full load and 24 per cent it
half load.
From Zeit. f. d. ges. Turbinenwesen, abstracted in
Lond. Elec, March 29.
Traction.
respectively 3.7

—

Single-Phase Traction

Berlin.^W. Reich el.

in

— An

abstract

of a paper in which the author said that the Stadt und Ring-

can no longer meet the demands of the traffic.
to introduce electric operation and employ

bahn

in Berlin

It is

now proposed

the

system.

single-phase

motor cars and

The

electric

trains,

composed

of

have a capacity of 602 passengers.
against 475 with the present steam-operated trains. The trains
would follow each other in intervals of 100 seconds. These intrailers, will

tervals could be decreased to 90 seconds, or lyi niinutes, after

improving the signal system. In this way the capacity of the
would be increased 120 per cent compared with the present steam operation and 80 per cent compared with a possible
improved steam equipment. A voltage of 10,000 is proposed for
plant

the

wire,

trolley

while the electricity will

40,000 volts from two

—Elek.

Zeit., April

Liverpool.

power

transmitted

at

4.

—An abstract of

tramways of Liverpool

for

the annual report of the municipal
iiyob.

TIk- plough

life

guard with

fitted,

rails without serious injuries. Of the four fatal accidents which
occurred on the system during the year, three were caused by
persons attempting to leave cars in motion, and the ratio of

has decreased from
in 6,000,000
during 1906. The number of passenwas 122,094,528, and the car miles were

fatalities to pa.sscngcrs carried
in

1887 to

I

•

2,115,934.

i

in 30,523,632

gers carried in

The

I90^>

total

would appear probable that

may adopt

XLIX, No.

i8.

near fu-

in the

One has

a similar course.

only to glance at the published records of some of the smaller
undertakings to see that many of them are not, and can never

The

success.

writer believes that in order that

a municipal undertaking shall be self-supporting a gross profit

of not less than 10 per cent on the capital expenditure must be

made.

In the case of the smaller undertakings one of the chief

causes of financial failure

is

due to the excessive capital ex-

penditures per kilowatt of useful plant installed and the gen-

manner in which these undertakings were equipped.
The disadvantages of municipal undertakings are the methods
erally lavish

used in the selection of the staff, the red tape which
everywhere, etc. Lond. Elec. Eng'ing, April 4.

is

employed

—

Paris.

— With

reference to the question of the

supply in Paris, an account

future

elec-

given of the negotiations
between the Paris Municipal Council and the Parisian Company de Distribution d' Electricite with regard to the renewal
of the franchise. The agreement has been practically concluded
tricity

is

and the company receives a franchise for the supply of electrienergy in Paris until the end of 1940 under certain terms,
which include certain fixed maximum prices, and compulsion
An eight-hour
to spend a certain sum annually on extensions.
day has not been granted to the workmen, but they are to be
placed generally on the same basis as men in the municipal
service and the company has to contribute largely to their pension fund.
The rates which have been accepted are 14 cents
per kw-hour for lamps and 6 cents for motors to the end of
Beginning with that date up to 1940 the price is to be 10
1913.
These prices arc the
cents for lamps and 6 cents for motors.
maximum allowed and where the present prices are lower they
cal

are not to be raised.

—Lond.

Elec. Eng'ing,

concerning the future electricity supply
Elec, March

London.

28.
A long
Municipal Council
given in L'Industrie

March

Paris

report of the discussions before the

is

25.

— R.

L.

Pe.\kson.

— In

a

continuation

of

his

illus-

energy supply in London, the system of
High-tension in
the West Ham Corporation is dealt with.
single-phase current is used at 2000 volts, the frequency being
so per second, and the pressure at consumers' terminals 100 and
200 volts. The generating machinery at the power station consists of eight reciprocating steam engines and one steam turbine, having a total normal rating of (xjoo kw and an overload
capacity of, on an average, 20 per cent. Quite recently a two-

on

trated serial

electric

phase supply has been started for motor purposes in a certain
Direct current is used for traction motors and arc lamps.
Practically the whole of the arc lighting equipment has been
remodelled during the past two years, groups of alternatingcurrent lamps being replaced by groups of direct-current lamps
area.

West Ham was probably the
run from the 500-voIt mains.
undertaking in England to run bare overhead conductors
on the back of the tramway columns for feeding series of
There are also three
of 10 lamps at 500-volt direct current.
first

has pushed 44 people .who had fallen
front of the cars, or had been knocked down, clear of the

which the cars arc
in

be

stations, each of 30,000 kilowatts.

it

ture other undertakings

be, a financial

Zeit., Apr)' 4.

Water

and

significance,

Vol.

cxpen.scs per car mile, including capital

were 19.844 cents, the corresponding earnings 22.34
cents.
The average fare per passenger was 2.16 cents and the
average length of a penny (2 cents) stage was 2 miles 699
yards.
Lond. Elec. Eng'ing, April 4.
charges,

—

Initallationa, Sy>temii

and Appliances.

long scries of lamps worked from Ferranti's rectifiers. The
the power load is indicated by the fact that 1200 hp
have been added since April, 1906. Lond. Elec, March 2A 29.

growth of

—

— In

a

further continuation of the serial the

London County

—

Council cleclric supply bill is discussed. Lond. Elec. April 5.
Rathenow. H. Wille. ^An illustrated description of the new
municipal central station of Rathenow, a city of 24,000 inhabiThe [lower house is equipped with gas entants in Germany.

—

—

gines and the three-wire system of 2-by-220 volts

energy

is

large optical

Feb.

mainly

used

indusrlry

in

is

used.

lamp and motor purposes

for

that city.

Elek.

Kraflb.

u.

in

The
the

Bohnen.

14.

Diesel-Engine Station.
translaliim

in

abstract

—
of

,M.

Mi'iehtt.— An
recent

his

illustrated English

German

article

Dicscl-cnginc central station of Friedcnau, near Berlin.

Small Municipal I'lants in England. -An anonymous article
by the "resident engineer of a small municipal cicclricity
works." The recent decision of the Whitehaven and Bath Corporations and the Bray Urban Council to dis|)osc of their re-

motor-grnrratnr

spective utulrrliikings to companies, cannot but be rrgardr<l with

suburlraii

Elec. Eng'ing,

March

Motor-Ceneratiir
in

railw.iv

in

on the

— Lond.

28.

Traclinn Plant.

—A

note on a

new

type of

use at the |x>wer station of the Hamburg
lllankmrsc )lilsi|iMf
This station is do(

—
May

4,

——
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signed to supply single-phase alternating current at 25 periods
for traction work, single-phase alternating current at 50
periods for lighting purposes and direct current for exciting

age from 1200 to 20,000 volts. The detector tube is encased in
a stout external protecting glass tube, and this is again enclosed in an ebonite tube having a window for viewing the de-

the alternators and driving the auxiliarj' machinery.

tector.
One end of the detector tube is connected to a pointed
metal cap, and the other through a spring to a metal fitting.
This fitting screws on to the stem and handle, and to it is

In order

most economical working the three separate networks are coupled up by means of a special motor-generator set
which boosts up the e. m. f. on any two networks by means of
the excess power on the third.
This set consists of three machines coupled together, a direct-current machine, and two
to obtain the

machines, the latter supplying current re-

alternating-current

attached a length of special highly-insulated fiexibfe cable, the
insulation of which is capable of withstanding an alternating
e. m. f. of 13,000 volts for 15 minutes.
This flexible connection

and 50 periods. Any one of the machines
other two as generators when required. Lend.

intended to be joined to any convenient earth, and the pointed
is
touched to the conductor to be tested. Lond. Elec.
Eng'ing, March 21.

Elec, March 29.
Central Station Supply Economics. The conclusion of the
long illustrated report of the extended discussion which fol-

Pressure Rise on Transmission Lines. E. Hudson. A paper
read before the Dick-Kerr Engineering Society discussing the
causes of pressure _rise on high-tension transmission lines,

spectively

drives

at

25

—

the

—

—

is

—

end

—

—

lowed A. M. Taylor's recent paper on this subject. Lond.
Elec, March 29.
Remote-Control Switchboard. F. Walker. A paper read
before the Glasgow section of the (British) Institution of
Electrical Engineers giving details with full illustrations of the

namely, lightning discharges; switching operations; resonance;
short circuits in open spaces.
The fundamental formulas are
given for the different cases. Lond. Elec Eng'ing, March 22.

switch gear of the Greenwich power station, where remote con-

Engineers dealing with many practical points in connection with
mains laying and distributing networks. There was also an
extended discussion on various details. Lond. Elec. Eng'ing,

—

trol is

used

to a large extent.

—

—Lond.

Elec, March

29.

— C.

Scott and C.
P. Fowler.
An article with reference to Mershon's method of
finding the voltage drop in an alternating-current circuit.
The
authors describe a modification of this method which involves
only nine steps, as compared with the 12 steps in Mershon's
method. The drop or "resistance volts" are first determined
which would result if a direct current would flow through the
circuit.
A "drop factor" is then found by which the direct-current drop is to be multiplied in order to obtain the alternatingcurrent drop.
The drop factor depends upon three thingsfirst, the ratio between the reactance volts and the resistance
in

Alternating-Current Circuits.

—

volts; second, the

power

factor of the load,

centage value of the resistance volts.

The

F.

and

third, the per-

third element

is

in

general insignificant, and the method of the authors to deter-

mine the drop factor

is

first

to read

from

a table given in the

article the ratio of reactance volts to resistance volts as func-

between the wires and the
second table then gives the drop factor as th>;

tion of the size of wire, the distance

frequency.

A

function of the power factor and the ratio of resistance volts
to

Numerical applications of the

reactance volts.

given.

tables

are

Electrical Journal, April.

—

Indicator of Pressure in a Line. A description of a device
by A. C. Cossor for indicating at any time whether a hightension conductor is live or not. It is a vacuum-tube detector

and

is

illustrated in Fig.

i.

I,

— LINE

The complete vacuum-tube high-

PRESSURE INDICATOR.

is shown in section in the diagram at the
next diagram below gives a general view. The
detector itself consists of a glass tube about 6 ins. long of the
form shown in the lowest diagram, and with one internal and
one cxtirnal electrode, the latter being in the form of a tinfoil
coating to the glass. The tube i'^ exhausted so as to glow with
a maximuin brilliancy, and will light up brightly on any volt-

tension detector rod
top, while the

—A

Rogerson.
paper read before the Leeds Section of the (British) Institution of Electrical

March

28.

Electrophysics and Magnetism.

—

—

General Problem on Electrical Engineering. M. Latour.
With reference to the recent article of H. Poincar6, the author
refers to certain problems of electrical engineering which are
inherently impossible of solution.
Their absurdity has mostly
been recognized by experimental failures rather than theory.
One of these impossible problems is the self-excitation of a
system of alternating currents without the use of condensers or
commutators.
The author has referred to this in a former
In the course of a discussion M. LeBlanc has pronounced the following problem, "Let a system of electric circuits be given which contains no capacities and in which nothing
revolves.
Whatever may be the mutual inductances the selfinductance and the resistances, if a source of alternating e. m. f.
is connected to one of the circuits the current always lags in time
phase behind the e. m. f." While this statment will now be accepted by engineers, its theoretical reason is not so clear and the
absurdity of the conception of a leading current due to complex mutual inductances and resistances is not recognized at
once.
The author proved the correctness of the statement
note.

mathematically.

L'Eclairage

Units,

Elec,

April

6.

Measurements and Instruments.

—

—

Alternating-Current Galvanometer. H. Arm.\gnat. Directcurrent galvanometers are based on the action between a m,ignet and the current to be measured. If the same principle is to
be

FIC.

—
—W. M.

—

Wires, Wiring and Conduits.

Drop

Underground Mains.

applied

FIG.

to

2.

an alternating-current galvanometer,

nn

alter-

alternating CURRENT GALVANOMETER.

nating-currcnt electromagnet nmst be used of the same

fre-

quency as the current which is to be measured. Two different
instruments of this type have recently been devised.
One is
due to Franklin and Frcudcnberger (sec Digest Jan. 19, page
150). The second was devised by M. Abraham. It is a movingcoil galvanometer in which the alternating flux is provided
by an electromagnet with l.iminated core and excited by an

—

—

—

——
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same frequency as the current under

alternating current of the

The electromagnet

test

has two coils

B

B' (.Fig. 2) wound
connects the two cores

around the cores P P'. The ring A
The moving coil b is in its normal condition parallel to the
axle xx'.
If the coils B B' carry an alternating current of
constant effective value, an alternating current i of the same
frequency passing through the coil b will produce a deflection
by an angle which is proportional to i and the cosine of the
phase difference between » and the current which produces the
magnetic flux.
To compensate the electromagnetic torque

Abraham
sistance

uses in series \\i\h the coil b a resistor having a re-

R

shunted by a condenser of capacity

FIG.

3.

—ALTERN.\TING

This arrangement

Fig. 3.

duction, practically equal to

easy to compensate
Elec, March 10.

for

C

as

shown

in

CURRENT G.\LVANOMETER.
equivalent to a negative self-in-

is

C R' and

by varying

electromagnetic

the

C and R

it

is

L'lnd.

torque.

—

—

Instruments. H. Arm.\gn.\t. An illustrated review of various new instruments exhibited at a recent exposition of the
French Physical Society. Among them are the Abraham-Carpentier rheograph for demonstrating in the lecture room the
wave form of alternating currents; a new wattmeter of preseveral meters, galvanometers
cision by Chauvin and Arnoux
;

numerous electrical instruments
La Revue Elec, March 30.

and recording instruments
for medical purposes.

Oscillograph.

—A

;

also

April

Zeit.,

4.

Iron Tests.

R.

P.

Fortin.

—A

:

ing Co.

204 pages.

This book starts off with forms of stocks and bonds, together with sample rulings of the proper books in which to
record these securities.
Much space is given to the various

forms devised for use in connection with various objects, including water works, gas works, electric light works, steam
heating works, telephone companies and electric railways, and
ending with a short article on audits and examination, and
tables of depreciation, and annuity, compound interest, and
sinking fund tables. These latter are particularly valuable, as
they appear in very few such works.
Like all such books, the forms shown are entirely typical and
are probably taken from those in use at some one works, where
they have been devised for the particular requirements of the
officials in charge.
One having anything to do with the organization of such work almost always finds the officials at the
head seldom agree as to the best forms for use in connection
with the work, as each manager has his own ideas regarding
the information he personally desires and therefore, beyond indicating the line which such forms should take, it is practically
impossible to make one set of forms which will satisfy any
two managers.
A large part of the work is devoted to forms for water works,
and another large part is taken up by a complete copy of the
form of report required by the Massachusetts Gas & Electric
Light Commission.
While these forms are commendable in
every way, it appears unnecessary to include them in a book
of this sort.

As

is

well

known, the

description in detail

of the

book

is

is

—

4.

—

H. T. Simon. In an appendix to the conclusion of his article on the theory of the singing arc, the author claims that
is

in

principle

of

any other

given to this subject.

identical

with that

It

is

probable that few

the

management of street railways, and perhaps the strongest
made of this book is that it shows but few of

criticism to be

whether the

Reithoffer. An article in
which the author gives a physical explanation of the Poulsen
method of producing undamped oscillations. He disagrees with
other theorists who have stated Poulsen's oscillation to be a
Oscillations.— M.

in the case of

kinds of business require the multitude of forms necessary in

the forms required.

Poulsen's method

management

quasi-public corporation, and but a comparatively small section

Elek.

Telegraphy, Telephony and Signals.

Elek. Zeit., April

detail required in the

probably greater than

the Blonde! type.

22.

forced one.

dis-

street railways

—

Undamped

iS.

oscillograph of the Sie-

equipment and routine of a works laboratory devoted to electric
and magnetic iron for commercial purposes. Lond, Elec. Eng.,

March

No.

Quasi-Public Corporation Accounting And Ma'nagemeni.
By John F. J. Mulhall, P. A. Boston Corporation Publish-

of the

—

XLIX,

adopted may prove beneficial to others who have failed to
cover the blunders mentioned.

note on a paper by Kohlrausch read before

the Hanover Electrical Society on the
mens & Halske Company, which is of

Vol.

In this connection, the author does not say

classification of accounts for this section follows

Railway Accountants, or is one
statement of this at some point should

that of the Association of Street

A

devised by himself.
be made, as the
1>

settled,

official classification

has

and so generally adopted, that

make use of it in all such
The book should, however, serve

essary to

now been
it

so thorough-

becomes almost nec-

reports.

a

good purpose

in indica-

ting the line to take in laying out general forms for the classes

of corporations considered.

patentiiil

by the present author and Reich. The typical feature
dissymmetry of the employed arc. Elek. Zeit., April 4.

is

a

BOOK REVIEWS.

Armature Ventilation.
For reasons which are difficult to unclerstand, nut luitil relarecent years have the designers of dynamo electric machinery laid proper stress upon the importance of obtaining
the maximum of ventilation if the mininium amoiuit of constructive material is to bo used. At the present time, however,
tively

The

Steel Scjuare as a Calculating Machine. By Albert
New York: The Industrial Publication Company.

Fair.

Price, 50 cents.
not claim that this is an original book, but
says that the matter is put into more simple form than can be
found elsewhere, as it was written for the benefit of the
Perusal of
ordinary workman without a technical education.

81 pages, illustrated.

The author docs

the

work

justifies

the claim.

Those who have not previously

matter due attention will be surprised to note the
many and varied problems that can be solved by this simple tool.
A periodical publication seems to be a more suitable medium
for criticizing the 5tatrm>-nts of others than a book, as in the

given

the

former case the criticized parties have an opportunity to
reply
but the author of this book thinks otherwise and has
acted accordingly, being careful to add in his criticisms that the
However, llic plan
n^istakr^ noted arc not printers' errors.
;

competition

by

manufacturers has cau.?ed
machinery to consider carefully
each factor which affects the cost of the completed article, the
result being that the cxccllcnct of the designs depends almost
wholly upon the ventilation obtained.
In its dynamo and motor armatures, the American KuKinc
active

every

builder

Company

has

of

energetic

electrical

made

to render the ventilation
provided with a deep air-gap
or ventilating channel made midway in its lennth by blocking
apart the laminations to a distance of from ..s in. to 1.25 in. acsatisfactory.

special

Each armature

effort
is

cording to the size of the machine. Inasmuch as the coil ,?lot.s
are of the same width at the top as bottom, the teeth arc
somewhat wider it the top than at their base, as is shown
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board of the form
over the coils.
where they cross the air-gap. The shoulders on these slabs
engage the teeth of the core on either side of air-gap,
in Fig.

I.

shown

in

Little

Fig.

2

of tough

bridges
are

driven

fiber

the

into

slots

913

in Fig. 4 has been made possible by the development of special
machinery for handling double cotton-covered bar copper edge-

wire without injuring the insulation.

Pocket Test Lamp.
The test lamp illustrated herewith has been designed for
determining whether a circuit is "alive" or not and to locate
blown fuses when indicators prove defective and fail to operate.
The device consists of a specially designed incandescent
lamp enclosed in a fibre casing. This casing has ferrules and
knurled binding posts on either end, while at the middle a fair
sized hole through both walls of the casing allows the illumiFIG.

I.

— -\RMATURE

CROSS-SECTION.

maintaining the proper distance between them.
As the
teeth are wider at the top than at the bottom, the shoulders of
these bridges do not diminish the effective area of the air duct.
Circumferential steel wires with which the armatures are wound

POCKET TEST LAMP.

to retain the coils in their slots against centrifugal action, secure

nation of the lamp to be plainly seen.
For the majority of
switches and fuses the metal ends of the test lamp will bridge
the parts of opposite polarity, but for

work where

the distance

is

greater than the length of the test lamp the binding posts afford

means for clamping leads of sufficient length.
The above visual indicator has been placed on the market by
the Case-Shawmut Company. Newburyport, Mass.
It has not
a convenient

been designed for continuous service and should be used only
for flashing, because the small enclosed casing will soon become
too hot if left long in circuit.
FIG. 2.

—FIBER

The

BRIDGE.

shows the periphery of
the air-gap grated over with the winding bars.
At the great
speed of rotation of the armature air is thrown radially from lonthe ends of these fiber covers.

gitudinal
apertures.

air

along

spaces

Being

replaced

Strawberry Valley Tunnel Project.

Fig. 3

the

by

through

shaft

air

drawn from

spoke-like
the

spider

.Some of the most interesting engineering work is being prosein connection with the Reclamation Service of the United

cuted

States Geological Survey.

One

of the

more

recent of the recla-

mation undertakings has been inaugurated near Vernal, Utah,
known as the Strawberry Valley project, which includes the irrigation of several thousand acres of productive soil in the southern part of Utah County. A storage dam, having a capacity of
about 100,000 acres feet, and reaching a height of 45 ft., will be
thrown across the Strawberry River. Water from this reservoir
will be led through a tunnel more than three and one-half
miles long to the distribution points, where

it

will be diverted

into canals for irrigating the various ranches.

The construction
FIG. 3.

COMPLETE ARMATURE.

passage, a rapid circulation
the

spider

spaces

at

both

is

The

developed.

ends of the

air

armature

rushes into

and

fairly

whistles out of the grating-covered radial air-gap, carrying with
it

whatever heat

is

developed

in the

armature

coils,

and keeping

the working temperature very low.

of this

dam

will

make

possible the electrical

development of a considerable water power, and a power house
having a capacity of 2250 kilowatts is contemplated. The power
will be used not only for lighting various surrounding small
towns, but for motor-driven centrifugal irrigating pumps.
.\ temporary power house will be erected at once at Spanish
horks. some 33 miles from the construction camp, so that electricity

will

equipment

be available for building operations. The electrical
form the nucleus of the plant which will eventu-

will

on the Strawberry River.
equipment for this temporary power plant will
be furnished by the General Electric Company. The initial ap
paratus includes two 425-kw, three-phase, alternating-current
The
generators, direct-connected to T^effel water wheels.
ally be installed

The

electrical

generators will furnish current at a potential of 11.000 volts to
step-up transformers, which in turn will raise the voltage to
Two belt-driven 45 kw generators will
22.000 for transmission.
supply direct current at a potential of 125 volts for excitation
Switchboard equipment will be provided for both
purposes.

main station and two sub-stations.
At the sub-stations motor generator

the

FIG.

4.

—ARMATURE

In the coils of the .Trmature use

is

COIL.

made

of solid bar copper

wrapped with cotton thread subsequently impregnated
with insulating compound, which method enables larger conductors to be put in the slots than would be possible with the
tape-wound insulation. Their construction, which is illustrated
strips

sets

vi'ill

be installed for

supplying direct current for hoisting motors and other purThe motor generator sets consist of 75 kw and 50 kw
poses.
direct-current machinos. each direct connected respectively to a

The shafts on
a 125-hp, 2080- volt induction motor.
induction motors are extended to take pulleys from which
The compressed air is used
air compressors are belt driven.
On account of the double duly which
fur driving rock drill-.
175

tlie

hp and

—
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Driven Laundries.

large capacity indicated.

Work on

the tunnel has already started, but will be greatly

the temporary power house is completed, sinc-^
the operations up to the present have been handicapped by the
employment of small gasoline engines for power.
facilitated

when

•

in

shows

illustration

a

laundry work.

In this

field

there are great advantages accru-

ing from the substitution of motors for belts.

Lead Cable Sheath SpUcing Machine.
The accompanying

Although motor drive has now taken a prominent place in
machine tool work of all kinds, it is not until comparatively
recently that the electric motor has been used to a large ex-tent

the

wipe-joint machine

In addition to

economy of power, ease of manipulation and separate

operation,

etc.,

the very important advantage of cleanliness.

is

The machine consists of
designed for cable splicing work.
three parts, two clamps and a central movable part which does
the wiping. The two clamps are attached one to the cable and
the other to the sleeve which is to be joined to the cable. The
clamps when attached fit the cable and sleeve tightly and are
immovable. The central part of the machine can be moved
through a complete circle, but in use it is moved back and forth
through only an eighth or a quarter of a circle. After the
clamps have been adjusted to the sleeve and cable and are hold-

FIG.

ing the central

part in place, the

A

machine

is

heated with an

of cold solder placed in the
trough melts when .the machine is hot enough, usually in a
minute or so after the torch is applied. When the solid solder
melts, molten solder is poured into the trough and the operator
piece

begins the rocking motion which wipes the joint.

The corru-

passing over the solidifying solder, force it into a
compact mass without holes. As soon as the solder has set,
say in two minutes or so, the machine may be removed. This
device has been placed on the market by the Ohio Brass Manu-

gations

facturing

— ELECTRICALLY

DRIVEN M.X.VCLE.

Probably no one but a laundry man can realize the amount of
work, expense and vexation caused by clothes being soiled in
process of laundering, or how much of this is due to coming in
contact with greasy belts, as well as the dust and dirt which
naturally results from the various lubricating compositions and

WIPE-JOINT M.\CHINE.

ordinary blow torch.

I.

Company, Cleveland, Ohio.

the dripping of oil

expense caused by

make

cases to

from overhead shafting. The trouble and
annoyance are enough in many

this source of

profitable the use of individual motors.

Especially in large hotels, public institutions, clubs, and large

commercial laundries which are rcgulacly supplied with
tricity,

the electric

drive

is

coming

into

In

use.

plants the saving in energy by the use of individual motors
shows a yearly profit of from 30 to 50 per cent on the investment required. In the matter of arrangement of machinery also,
Tlic laundry
the individual motor is the ideal form of drive.

can be so arranged that the clothes can go throiiKli

Western Electric Distributing Centre

elec-

such large

all

the

at

Pittsburg.
For several years past the Western Electric Company has
maintained a sales-office in Pittsburg, the territory embracing
Western Pennsylvania and West Virginia. The growth of the
business in this part of the country has been steady and the
for a supply stock at this point became imperative,
hence the company's decision to make Pittsburg one of its

demand

distributing centers.

A

of groimd of 26,000 square feet, on the Alleghiiiy
was purchased last fall, and a five-story warehouse and office hinlding has been erected thereon. The buildplot

side of the river,

of the mill type of construction and is equipp.'d witli
elevator 'service, automatic sprinklers, and heated by
natural gas.
It represents the most advanced ideas in warehouse con.itruction, affording unexcelled facilities for the haning

is

electric

nf goods.
The company has a private siding from the
O. Railroad running into the premises, and is therefore
enabled to make large savings through concentration of goods
The location is an admir.ibic one
for in-bound shipmtnt.
•lling

B.

&

from every point of view,

it

being but six minutes' ride from

llf:

heart of the business district, and within a few blocks of the
The Western Electric
principal freight and express terminals.

here carry a large and complete line of electric
and telephone -lupplics for immediate shipment, and with the
present stronK position which the company has attained in the

Company

Pittsburg
terially

will

district,

its

business

developed and incrcwed.

seems

destined

to

be

ma-

FIC
processes

of

2.

ELKCTRK ALLY IIRIVKN EXTR.M

washing and ironing with the

handling, which cannot be a)nvenii'iilly done

of a line

sli.ifl

prescribes the arrangemcTit

TOR.

least

amount of

when

the position

of

the

machinery.

The accompanying engravings exemplify I'he great convenience
One of them shows a motor driven
of this system of drive.
extractor and the other a mangle. They arc a few of llic applications recently made by the Crocker-Wheeler ComfKiny, of
Ampere, N.

J.
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Shaw Non-Arcing Lightning

voltages as high as 66,000, are made by the
pany, of New York and Boston.

Arrester.

It is the obvious purpose of a lightning arrester to offer a
path from line to earth of large capacity and relatively low

static resistance,

915

Alternating-Current

Lord

Electric

Com-

Commutator Motors

for Fans.

and the manufacturer of the Shaw lightning
is most easily accomplished by the use

arrester finds that this

of conducting or semi-conducting parts interposed by a series
The company's
of spark gaps of higher electrical resistivity.
patents cover the basic principles of a series of partially conducting disks or rings separated by laminar insulating material
manner as to give the easiest path for a discharge of a

in such

The Western

Electric

Company

is placing on the market a
motors which is claimed to
overcome certain difficulties in olde>r types. The motor is provided with a specially constructed commutator and operates in
the same manner as the regular series direct-current fan motor.

of alternating-current

line

fan

and present an impenetrable barrier to the
normal voltage.
The portions of the arrester serving as static low resistance
conductors, consist of rings resembling carbon, which are
treated so as to make them conductors in a class by themselves and yet different from what is commonly known as
"non-arcing" material.
Each ring maintains an equal spacing
static

character

dynamic

line current of

ALTERNATING CURRENT COMMUT.^TOR TYPE OF FAN MOTOR.

Thus

it

differs

essentially

from

the

motors which

older fan

were generally of the single-phase induction

type.

The alternating-current fan

is equipped with the "universal"
be used either as a desk or bracket
diagonal joint in the standard makes this change pos-

feature which allows

A

fan.
sible,

as

indicated in

it

to

the

The

illustration.

blades have been

designed with special reference to high operating

efficiency, the

ma.ximum breeze with
All of the working parts

angles being arranged to produce the
the

minimum consumption

of power.

motor are completely enclosed, so that
for dust and dirt to clog up the machinery.

of tae

it

is

impossible

Zoar Storage Battery.
The

storage battery plate illustrated herewith has been de-

signed with special reference to the prevention of the loss of
material from

INTERN.'\L

between

its

rings are separated

washers, whose superiority over air
gaps,

lies

in its

surfaces.

Each

plate

is

subjected to a "spin-

CONSTRUCTION OF ARRESTER.

periphery and that of the next succeeding ring

The

the series.

its

ability

to

in

from each other by mica
or other forms of spark

carry static current by

reason of

electrolytic capacity, large surface area, non-absorptive nature,

and its high insulating
dynamic current.

qualities

whiah prevent the passage of

The combination of non-arcing rings and mica
mounted on porcelain arbors liaving strong dielectric

The

disks

a

are

properties.

arbors arc inserted into the bore of the rings and disks,
for the easy transmission of

leaving the peripheries exposed
static discharges

over large surfaces.

The

arresters arc

mounted

For voltages of 1000 and under, the
porcelain housings are mounted on a supporting base of wood,
while arresters intenrded for higher voltages are mounted on
marble bases.
The arresters are constructed so as to be watertight and dustproof, so that no deterioration ensues. For protection from accident or from malicious persons the instruments arc furnished
with wooden cases. The arresters, which arc dcsigne<l for
in

porcelain

housings.

STORAGE BATTERY PLATE.
ning" process, carried on by means of special tools, which insures that the active material will remain attached to the plate

This plate is the product of the Zoar
it is once filled in.
Storage Battery Company, Zoar. Ohio.
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Commercial
THE WEEK

future activity, regardless of any temporary interruption
to distribution by the weather. The only idle machinery is refew small strikes are also
ported at footwear factories.
interrupting manufacturers, but in the aggregate a very limited
part of the nation's producmg power is inactive, and most of the
In cotton goods
idle machinery is due to the scarcity of labor.
and finished iron and steel production is still heavily sold ahead,
and where fall trade is inquired into a total volume fully equal
for

A

and in most lines in excess of, a year ago is indicated. Money
easier at all markets, but shifting of loans from west to east
Collections impoints to many banks being well loaned up.
to,
is

and this tendency is likely to gain with favorable
Deliveries of farm products are larger, and the wheat
movement for the fiscal year is in excess of a year ago. It is
stated that conditions in the southwest are highly satisfactory.
It looks as if the traffic now in sight would give the railroads
all they could handle until the next crop moving season, and
after that, of course, the volume of traffic would depend largely
on the outcome of the crops. The effects of the damage of
in spots

weather.

the winter wheat crop in the southwest, it is stated, have been
exaggerated. Where the wheat had been killed it had in a great
many instances been replaced by cotton, corn, and other crops.
which would serve to offset the loss of wheat. Pig iron markets
were quiet, although further large sales of Bessemer pig have

been made in the Pittsburg district. Delivery is for the second half of the year, and the business was taken at an advance
of $1 per ton.
Outside of the Pittsburg district trade is dull.
billets are up 50 cents
of steel rails for delivery this
year are light; but one leading railway company has contracted
for 153,000 tons for 1908, or 17,000 tons less than was originally
ordered by the same company for 1907. Orders for structural

Steel is still very scarce,
Pittsburg.
Additional

at

and Bessemer
sales

command high premiums
Domestic copper markets reflect the
prompt delivery.
conditions which have existed for several weeks, unchanged
prices and ample business flowing to producers who are open
for round tonnages of lake, electrolytic and casting grades.
Lake is 26c. for July; Electrolytic for July brought 25 and
25'4c. for home and export business in the week's transactions.
Prime casting is scarce for nearby requirements and is strong
Business failures were fewer
at 24Ji and 25c. sixty days.
list week, the number, as reported by Bradstreet's, being 157
against 167 in the previous week and 177 in the corresponding
week last year.
material are very heavy, and plates
for

THE STONE

&

commutator
and avoiding the usual wearing grooves.

the engine shaft, thus keeping the

tion

NEW
conditions last weetc

again dominated trade, but reports were irregular, some sections
still complaining of unfavorable temperatures, while most despatches reflected the brighter results of tardy sunshine. Similar
uncertainty was noted as to progress of the crops, while the
cereal markets were responsive to the strengthening influence
of a broader foreign demand. Manufacturers continue preparing

proved

XLIX,
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and Commercial News

Intelligence.

IN TRADE.— Weather

\'oL.

WEBSTER ENGINEERING CORPORA-

TION

of Boston, consultmg and operating engineers, acting for
the Boston Elevated Railway, placed contracts recently for two
large Allis-Chalmcrs direct current railway generators, which
rival in size and capacity any machines of a similar type in the
country. These machines, which arc to be installed in the new

extension to the Boston Elcvalid Railway Compan.v'5 Lincoln
Wharf .station, on Atlantic Ave., arc to have a capacity of 2700
In this
kw., 600 volts, and operate at a speed of 7S r. p. m.
station is generated the larger portifin of the current used for
operating the elevated railway division and the cars through the
The generators, which will be driven by
East Boston tunnel.
vertical cross compound engines, will have armatures of such
diameter that they will have to be built up on the ground. Each
machine will have 32 poles; will have no band-wires on the armature, and will he eqHippcfl with the Allis-Chalmcrs patented
brush and oscillating device by means of which the brushes travel hack and forth on the commutator in a direction parallel with

in perfect condi-

ELECTRIC LIGHT CONTRACTS.— The W.

K.

Palmer Company, 717 Dwight Building, Kansas City, Mo., furnishes us w'ith the subjoined list of a few projects, etc., for
which it is engineer
Clay Center, Kan., electric light plant,
Construction work just beginning.
Contracts for equipment
were let some time since on their plans and specifications. Holton, Kan., electric light and water works
Plans, specifications
and the estimates all prepared and contracts let. Construction
has begun. Grand Island, Neb., electric light and water works
:

;

plant turned over to the city in operating condition April 9.
Built entirely according to their plans, specifications and estimates and under tljeir supervision. Junction City, Kan., extension of the electric railway of the Electric Railway, Light

Construction work

and Ice Company.

is

going forward under

the supervision of one of their engineers. Orange. Tex., lighting and heating plans furnished for J. Oliver Hogg, architect,
No. 946 New York Life Building. Kansas City, Mo., for the
Lutcher Memorial. Church, Orange, Texas. Specifications are
on file in the Palmer office.

CITY ELECTRIC CO.— Owing to the rapid growth
of the Steel City Electric Company of Pittsburg, whose plant,
located at Third St. and Penn Ave., Pittsburg, has become
entirely too small, in spite of the fact that it was running night
and day turn in order to keep up with the orders coming in,
has moved into its large new building, at 1207 to 1219 Washington .^ve.. .'\llegheney, which is a part of Greater Pittsburg.
The new building, which will be occupied entirely by the Steel
City Electric Company, is thoroughly equipped and is a modern
It expects after getstructure for manufacturing purposes.
ting comfortably settled and in first-class running order to be
able to take care of its rapid growing business. The specialties
that this concern manufactures arc the "Star" bushings, w-ater
tight floor boxes, "Universal" insulator supports, beam straps,
conduit reaming device, conduit benders and locknuts. all of

STEEL

which have become well known

to the electrical

trade.

PENNSYLVANIA TROLLEYS

can hereafter carry freight,
and will probably do a large business. The signing by Governor
Stuart of the bill to permit trolley lines to carry freight, calls
attention to the extent of the street railway mileage in the state
There are 56 separate and distinct roads
of Pennsylvania.
each of which owns or leases 15 or more miles of track. There
are many other smaller roads. The aggregate mileage of the
56 large roads is 3.055. Of this about 1,075 's represented by
Philadelphia, Pittsburg
the mileage in the three largest cities
and Harrisburg.

—

MICHIGAN ELECTRIC ROAD.— The

Detroit,

Plymouth &

Norlhville Railway has been acquired by the Jackson, Ann
Arbor & Detroit Railway Company, which was organized under
the steam railway laws of Michigan with a capital stock of
The purpn.ie of the company is to operate an elec$1,900,000.
tric railway from Jackson to Detroit, and from Wayne to
The officers of the company are: Charles W. OsNorthvillc.
borne, president; W. A. Boland, vice-president; Henry R,

Carse. secretary, and N. S. Potter, treasurer.

STURTEVANT

CO., of Boston, Mass., reports recent
B. F.
sales of generating sots to Alton I'aving. Hldg. & Eire Brick
Co., Alton, III.; Minneaiwlis, St. Paul & Sault Ste. Marie Ry..
Minneapolis.

Minn.; Votcy Organ Co., Garwood,

Hermann Mfg.

Co.,

Evansvillc.

Ind.

;

N. J.;

The Howard

Haven, Conn.; II. J. Kun/ig. Philadelphia,
Iron Works, Toronto, Out.

Pa.;

Co.,

The

New

and Poison

THE CENTRAL LABORATORY SUPPLY COMPANY.
has just closed a contract for the erection
building which is to be completed June
will have about four times the present
15.
floor space, which is needed to handle the rapidly growing busiLafayette,
iif

a

Ind.,

new brick factory
The new building

ness of the company.

ELECTRIC PROPKLLI'.R FANS.— B.
pany of Boston,

Mass.,

report

sales

of

F.
its

Sturtevant
electric

Com-

propelK-r

May
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fans to Thonias Lee. Cincinnati, Ohio
Taylor's Store. Cleveland, O.
National Malleable Castings Co.
Powers Hotel,
Rochester, N. Y. Rochester Ry. & Lt. Co., Rochester, N. Y.,
and Baltimore News Office, Baltimore. Md.
;

;

;

;

ELLSWORTH POWER PLANT.— Contracts

have

been

awarded by the Bar Harbor and Union River Power Company
for traveling crane for Ellsworth, Maine, power house, to
Ndles-Bement-Pond Company and for penstocks and appurtenances to S. Morgan Smith Company, York, Pa.
Sellers
& Rippey, Philadelphia, are consulting engineers and J. A.
Leonard, Ellsworth, is engineer.
Specifications for turbine
governors and structural steel are to be issued at an early date.

PLANT FOR

REEDSVILLE, WIS.— Sealed bids will be
received by Mr. Charles Heim, village clerk, Reedsville, Wis.,
until 7 :30 p. m., May 9, for one 45-kw, direct current generator
and switchboard; 31,548 feet of copper wire, 10 arc lamps, two
30-hp producer gas engines, one 6o-hp suction gas producer,
one 300-gaI. triplex pump, the construction of 2 miles of pole
line, and shafting, friction clutch pulleys and floor stands.
A
Certified check of 5 per cent is required with each bid. The right
is reserved to reject any or all bids.
Mr. W. G. Kirchoffer.
Madison. Wis., is the consulting engineer. •

SALES OF ECONOMIZERS.— B. F. Sturtevant Co., of
Boston, Mass.. has just received from the Interborough Rapid
Transit Company a repeat order for standard economizers.
The previous order was for the equipment of 26,000 boiler
horse power'. The total number of tubes to complete both orders
will be 11,200 making up approximately 100 carloads.
The
Williamsbuurg plant of the Brooklyn Rapid Transit Company
and the Waterside plant of the

New York

Edison Company

are also to be equipped with ecoiiomizers by the B. F. Sturtevant Co.

BELL TELEPHONE OUTPUT.— The

American Telephone
Telegraph Company's instrument statement for the month of
March and three months ended March 31 compares as follows

&

;

March gross output
Returned

March net output
Thre» mos. gr. output...
Returned
Three mos. net output...
Total

outstanding

1907
153.774
62,836

1906
188,102
66,596

1905
169,159
47,645

1904
126,522
35.043

90,938
476,842
195,654

121,506
526,484
178.662

121,514
434,094
132,922

91,479
301,568
108,990

2S1.188
7.389,024

347,822
6.046,080

301,164
4,781,736

192,578
3,972,095

LARGE FOREIGN TRADE.—The

chief of the Bureau of
Department of Commerce and Labor, reports the
foreign commerce of the United States for March, and for the
nine months ended March 31, as follows:
Statistics,

MERCHANDISE.

March

1907
$133,323,085
162,689,950

Imports
Exports
Excess

exports

1906
$113,625,066
145,522,342

$ 29,366,865

$ 31,897,276

Nine months ended March:
Imports
Exports
Excess exports

$1,066,059,911
1,451.904.971

$

385.845,060

$

$

1905
$110,431,188
136.978,429

913.584.586

$ 26.547,241
$

1,343.913.725

430.329,139

SUBWAY EXTENSIONS.-The New

1.

$

839,430,114
145.039. 237
305,609,123

York Rapid Transit

Commission have awarded the contract

for a section of the subloop connecting the Williamsburg and Brooklyn Bridges
to the Degnon Contracting Company, which was the lowest
bidder.
The work is in Centre Street between Pearl and
Canal Streets and the contract price is $3,035,000. Counsel r,;portcd that in order to construct the three additional tracks
on the Broadway subway between f)6th and 103d Streets to relieve the congestion at the 96th Street express station, the

way

board would have to use the same proceedings as if a new
route were being acquired. This will involve the obtaining of
consents from adjoining property owners, or failing to obtain
them, appeal must be made to the Appellate Division of the

Supreme Court.

ALLIS-CHALMERS STEAM TURBINE UNITS.— Conobtained during the past month included seven units,
comprising standard Allis-Chalmers steam turbines, direct
coupled to Allis-Chalmers alternating current generators. The
Citizens' Ligh^, Heat & Power Company, Johnstown, Pa., has
ordered a looo-kw turbo luiit. and the Delaware, Lackawanna
& Western R.R. has ordered a 2000-kw turbine and alternator
for use in the Hampton cnllicries about two miles out of Scranton, Pa. Five of these contracts are for units of 500 kw capacity
and for service in widely distant portions of the coinitry. On;
500-kw unit was contracted for by the Bisbcc Improvement
tracts
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Company, of Bisbee, Ariz., another goes to the Binghanitoii
Light, Heat & Power Company, of Binghamton, N. Y. A third
500-kw unit will be installed at Galveston, Texas, at the power
plant of the Brush Electric Light & Power Company, while a
fourth unit will be placed in tlie power house of the NorthampThe
ton Electric Lighting Company, Northampton, Mass.
Savannah Lumber Company, of Savannah, Ga., will install a
500-kw unit, which is to be a duplicate of one ordered some
time ago and now being placed in operation.

SHOPS FOR SANDY HOOK,

N.

J.— Award has been made

of a contract for a set of shops for the War Department at
Sandy Hook Proving Ground to the department of general
contracting of the Standard Engineering Company, Philadelphia.
This work includes a machine shop, slow burning
construction, 325 x 50, equipped for gun repair work, a plumbing, carpenter and paint shop, 175x50, and a power house, 15c
X 50 installed with Smith boilers, Ball engines, Crocker- Wheeler
The Cryer system of low
generators. Walker sw"itchboard.

be installed throughout. The Standard
its engineering department has considerable work on hand, including quite an extensive project
in the line of a paper mill, which will no doubt be carried
through this summer. The company has also just received a
number of contracts, including electrical equipment of several
Government boats, the modernization and equipment, with
motor drives, of two large plants.

pressure steam heat

Company

is to

also reports that

ALLIS-CHALMERS

STEAM TURBO

UNITS. — The

steam turbine shops, erecting and testing floors at the West
Allis works of the Allis-Chalmers Company present a busy appearance, these days, caused by the increase in orders for AllisChalmers steam turbines since the first of the year. During the
month of March more contracts for turbo-generator units were
taken than for any similar period since the building of turbines
was begun by the company, and the orders received for April
bid fair to double the March sales. The facilities and organization available for this service have been developed to a high
Three looo-kw, i8oo-r. p. m. turbines have
state of efficiency.
been shipped to the Western Canada Coal & Cement Company,
near Calgary, Canada, and will be ready for operation early
in May.
A lOOO-kw, i8oo-r. p. m. steam turbine has been
erected and put in readiness for operation in the power plant
of the National Cash Register Company, Dayton, Ohio, and
only waiting for the necessary condensing outfit and steam connections.
Unit's ranging in capacity from 900-kw to 5000-kw,
have reached various stages near to completion in the shops,
Savannah
tor the Jamestown Woolen Mills, Jamestown, N. Y.
Lumber Company, Savannah, Ga. Flatbush Gas Company,
Brooklyn, N. Y. ; Indianapolis New Castle & Toledo Ry., New
;

;

Halderburg Cement Company, Howe's Cave, N.
Ind.
Kings County Electric Light Company, Gold St. Station,
Brooklyn. A number of other recent large orders have already
been noted.
WINNIPEG POWER PLANT.—Sixty-five miles from Winnipeg, Manitoba, Canada, on the Lac du Bonnet River, is what
experts have described as "one of the most modern water
power installations on the continent." It was in 1901 that the
Winnipeg Electric Company conceived the idea of harnessing
the waters of the Winnipeg River with a view to furnishing
In 1905 this company
electrical energy to Winnipeg. Manitoba.
amalgamated with the Winnipeg Electric Street R. R. Company and from then on the development proceeded without
interruption.
To obtain the necessary water a channel had
Castle,

Y.

;

;

to the upper river, near Otter Falls, 120 feet wide,
with a clear depth of 8 feet at normal low water. The channel
was 8 miles long with a drop of 5 ft. to the mile, equalling a
total head of 40 ft.
In cutting this channel it was necessary
to blast with dynamite about 447,000 cu. yds. of granite, which
was lifted out of the passage way by means of derricks. With
the rate of flow of water through this channel, and the available
head, tliere can be developed 30,000 hp. To maintain the levels
the year round the water was backed eight miles above the
power house by means of cofferdam® to an average depth of
between eight and nine feet. The electrical apparatus is fully
modern and complete in every detail. The main units in the
power house consist of four looo-kw and five 2000-kw revolving field 6o-cyc1c, 2300-volt, three-phase generators, coupled to
turbines; loo-kw, 125-volt direct current exciters coupled to
turbines, and two 175-kvv, 125-volt exciters coupled to threeThe switches are sectional
pliase, 2300-volt induction motors.
and are separ.ated by walls. There are fifteen transformers.

to be cut
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comprising two banks of lioo hp and three banks of 2400 hp.
The voltage in operation is stepped up from 2300 volts to 60,000
volts for transmitting to the sub-station at Winnipeg.
The
power and transforming houses are absolutely fireproof, being
built of structural steel and brick throughout.
The general
arrangement of the sub-station in Winnipeg is the same as that
at Lac du Bonnet.
From the power house there are run duplicate transmission lines, the steel towers being similar to those
used by the Toronto & Niagara Power Company between
Toronto and Niagara Falls. The span crosses the Winnipeg
River with a span of about 760 feet on 72 ft. towers, each
weighing about 6 tons. The standard towers are placed 500 feet
apart and are 40 ft. high.
Each tower weighs about 2400
pounds. The cost of the complete plant will amount to about

to

New

—

We

both

country and abroad and having direct communicawith the Russian situation, we feel that we knew' the
situation pretty well and there is everj'thing in the condition
of the foreign market to warrant much higher prices than we
have seen before, which we believe will be the case within a
few months. Wc are afraid that if the trade is inclined to place
any reliability in the former statements and are waiting for
lower prices that they will have to pay much higher prices in the
very near future rather than lower prices. From all sources of
information it is very evident that the field of platinum ore supply is decreasing each year, which in itself would substantiate
the report from this source that the value of platinum from time
to time during the future would naturally increase in price rather than decrease."
in this

tions

NEW WRAPPING MACHINERY.— The
Wrapping

Machine

Company has been formed

Consolidated
recently

at

Springfield, Mass., with a capital stock of $500,000. Among the
directors is Mr. Robert W. Day, president of the United Elec-

Light Company of Springfield, Mass., and Mr. F. Z.
Maguire, well known in electrical and telephonic circles on
both sides of the Atlantic. The inventor of the machines was
Richard Berger of Brooklyn, N. Y., who made many improveThey cost
ments on the Mergenthaler linotype machines.
from $1,500 to $3,000 each. In the wrapping of the products
for which they are designed it is necessary in many cases
that the articles be practically air-tight, in order that they may
not deteriorate from exposure while being placed on the marFor example, the package of ordinary chewing gum conket.
The machine, driven usually by
sists of five pieces of gum.
electric motor, automatically takes the five pieces, wraps ihem
will) waxed paper and tin foil, and places a band around the
It docs this
package, which is sealed in the same operation.
work at the rate of 40 to 50 a minute; in other words, one machine will do the work of from 8 to 12 girls and do it more
tric

No.

i8.

subways. It remains to be seen what actual effect this
will have on the lighting and conduit situation in
York.

THE NEW

OF PLATINUM.—
:

XLIX,

decision

$4,000,000.

PRICE
The statement has been made
rather frequently of late that platinum has fallen off in price.
One of the leading New York refiners in a letter to the daily
press denies this and says
"While there has been a slight
change or drop in the price of platinum it has been entirely
local and not through any cause or condition of a betterment
of the Russian situation, either in the matter of increased
production or a decrease in price.
The foreign situation is
no better than it was several months ago when the prices were
very high here, i. e., between $38 and $40 per ounce. In fact foreign prices for ore to-day are higher than they were then and
very much higher than the price quoted for metal to-day in this
market.
consider that the change in price here is almost
without warrant.
Being one of the largest platinum producers

its

Vol.

,

SAYRE COLLIERY.— After several weeks of
experimental tests and trials the new Sayre colliery of the
Lehigh Valley Coal Company near Mt. Carmel, Pa., is ready
to be placed in full operation.
The shaft is 589 feet deep, with
one tunnel about 1500 feet long from th^: first lift, cutting all
the seams in the Montana Basin, and another driven southward
from the second lift to the old Mt. Carmel workings. Later
tunnels will be run to the Sioux operation from the third level.
Sioux coal is now carried overland. The underground haulage
is to be accomplished by heavy electric locomotives.
From the
self-dumping cages of the shaft, the coal is carried to the breaker by a bucket conveyor running at a speed more than 100 feet a
minute and capable of handling 4000 tons of coal a day. The
mine workings are ventilated with a 20-foot fan, which delivers
about 200,000 cubic feet of air per minute. The pump house
and engine houses are all thoroughly fireproof and every part
of the collier}' is built and equipped on the most up-to-date
plans.

MOTORS FOR OPER,ATING GIANT VALVES.—The
mechanical refinement demanded
and hydro-electric developments,
tlie necessary control of vast volumes of water requires
valve openings which it would be practically out of the question
for the station attendants to operate without the application of
power. About 120 miles from the city of Los .-Xngeles, Cal., on
the cafion of the Kern River, the new power house just being
completed by the Los Angeles Edison Company is practically
ready to supply electric pow'er to the city from approximately
43,000 horsepower in Allis-Chalmers horizontal water wheels.
The power plant will be equipped with valves electrically operated by means of eight type "K" Allis-Chalmers direct current
motors. They will be used on 28-in. gate valves built by the
Risdon Iron and Locomotive Works, of San Francisco. These
motors are of the vertical type, series wound, 4 hp each. They
are totally enclosed and so arranged that they may be controlled
directly from the power.
electrically operated valve is a

by the
where

size of recent hydraulic

CHICAGO

TRACTION

APPARATUS.— Following

the

defeat of municipal ownership at the recent election in Chicago,
the Chicago City Railways Company has purchased of the
General Electric Company, 1200 direct current railway motors
with controlling apparatus for the operation of 300 new cars
Power for the new rolling stock will be supplied by additional
electrical generating machinery aggregating 6000 hp.
Each car
will be equipped w'ith four 40-hp motors, this size of motor being
the standard for urban railways.

PLANT FOR SUPERIOR, WIS.— The city of Superior, Wis,,
contemplates building a municipal electric light and power plant
Plans and specifications will be
of about 1000 hp capacity.
Mr.
completed about May 20.
Mr. Victor Linley is mayor.
Owen Ford, Security Building, St. Louis, Mo., is consulting
and supervising engineer.

TELEPHONY

IN BRAZIL.— The

president of the state of
has signed a decree granting a concession
to Scfior Antonio Witzel, of Sao Paulo, for the establishment
of a telephone line to link up the cities of Bcbedouro. Barretos,
Jaboticabal and Pitanguciras.

Sao

Paulii,

Brazil,

Financial Intelligence.

accurately.

CONDUITS

NEW YORK.—

The New York State Court
IN
of Appeals has affirmed the judgment of the courts below in
sustaining the right of the Longacre Light and Power Company to place in the conduits of the Coinolidated Telegraph and
Electrical .Subway Company cables containing its wires from
548 West Forty-.^ccond street, New York city, to Seventh avenue and then to the Criterion Theater on Longacre .Square.
Consfjiidatcd Company was authorized by the city of New
'I he
York to sublet space for wires of any other company, but reThe argument upholding
fused it to the Longacre Cotnpany.
the refusal was on the ground that the Longacre Light and
Power Company had no franchise frmn the Board of Al.lcrmen.
The latter cimpany claimed that there was a grant under the
All courts have now suscon.^cnt of the Hoard of Ablrrmen.
tained the application of the 1-ongacrc Company for a mandamus compelling the Consolidated Cf>mpany to admit its wires

WEEK

WALL

STREET,— There was a strong
-IN
Prices
though the market was dull and narrow.
advanced materially in some cases. Trading, however, was professional and centered in a few issues, Union Pacific being the
mo.-it prominent.
Some effect was also produced by certain
of the anti-railroad legislative measures. Brooklyn Rapid Transit, for inst.ini'f, was a wc.ik feature on the passage of a bill
at Albany cninpelliug it to adopt a 5-retU fare to Coney Island,
.Similarly. Chiciign-Grcat Western sold down sharply on a severely adverse report on its capitalization and finance^ made
by a committee of the Minnesota legislature. Seutiuirnt, however, was favorably influenced by easy money and good business
prospects, adverse crop reports from ccrtani sections having
There was a better feeling among
apparently little weight.
A majority of the
electric stocks and the market wa.* stronger.
securities clf)sed at higher quotations, but in no case was the
THIC

undertone,

:

May

4.

:

'
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gain large. Prices on the curb market fluctuated within a narrowrange for the most part, with strength early in the week followed by a slowly sagging tendency, under liquidating sales.
Chicago Subway was heavy and reacted more than 3 points
wit-li the same kind of selling that prevailed earlier in the year.
Following are the quotations of April 30

NEW YORK.
Apr. 23

,^pr. 30

Allis-Chalmers Co
12J4
Allis-Chalmers Co. pfd.. 34
American Dist. Tel
American Locomotive... 64

30^3

Amer. Locomotive pfd.. 105
American Tel. & Cable.. 75

106
7$

—

.American Tel.

Brooklyn

&

Tel....
Rapid Transit

Electric Boat
Electric Boat pfd
Electric Vehicle
Electric Vehicle pfd

—

60^
25
78

—
—

1485^

148^

Interborough Met. com. 25 H
Interborough Met. pfd.. 6oJ4
Mackay Cos

25
SOVz

Mackay

69J4

Electric...

—

63^2

—

pfd

Cos.,

Marconi Tel
Metropolitan
\. Y. & N.

59^

St.

Ry....

Tel

25
-8

Western Union Tel

—

W'estinghouse
W'estinghouse

J.

com

—

—

Hudson River Tel

—

Apr. 30

.\pr. 23

General

11

—
—
—
—
—

83!4
144V§

—

pfd

—
—
—
—

82^
144

—

BOSTON.
.\merican Tel.

&

Cumberland

Apr. 23 Apr. 30

Apr. 23 Apr. 30
Tel. ..123^2
122^
107}^
206

Telephone. 117?^
Edison Elec. Ilium
211
General Electric
150
Mass. Elec. Ry

—

Mass. Elec. Ry. pfd

59^

—

Mexican Telephone
New England Telep....i2o
Western Tel. & Tel
7

149J'2

—

West. Tel.

&

Tel. pfd... 70

59
2J4
I2ij^

—
—

PHILADELPHIA.
Apr.

Apr. 23 Apr. 30

American

Railways
49J4
Elec. Co. of .\merica.... 10
Elec. Storage Battery... 535^
Elec. Storage Bat. pfd...

—

49^

Phila.
Electric
Phila. Rapid Trans
Phila. Traction

10

52I4

—

23

8^

Apr. 30
85i
2i>^
94^^

19

94

CHICAGO.
Apr. 23 Apr. 30

Chicago City Ry
180
Chicago Edison
143
Chicago Subway
17^
Chicago Tel. Co
Metropolitan Elec. com. 24

—

180

—

17
130

.\pr. 23 .^pr. 30
71
iii

National Carbon
76
National Carbon pfd...*iit
L^nion Traction
Union Traction pfd

—
—

—
—

24

•.\sked.

PACIFIC

TELEPHONE AND TELEGRAPH.— The

annu-

report of the Pacific States Telephone and Telegraph Company for the year ended December 31, 1906, is in many respects
a very significant and encouraging statement.
In April, 1906.
the Pacific States Coinpany suffered in the San Francisco fire a
al

very severe loss. The 51,000 stations in San Francisco representing a yearly gross revenue of at least $2,000,000 were wiped
out of existence. In spite of this fact that the company should
close the year with gross earnings actually $40,000 greater than
for the previous year, and with a gain of 16,328 stations in its
territory is one of the most encouraging evidences as yet afforded of the stability of telephone earnings. During 1906 the company increased the book value of its plant $2,024,851 to $29,213.At the same time the total cash expenditure on plant and
697.
real estate during the year was $5,523,082, of which $2,996,872
is represented by an increase in floating debt, while the balance
came out of earnings and surplus. The plan for the reorganization of the Pacific States Telegraph and Telephone Company
w-as worked out during the year, and on Jan. 2, 1907, the new
company formally superseded the old. The gain by the reorganization is that the question of financing the growth of the
Pacific Coast States is now well provided for by the issuance
of 5 per cent bonds. A total of $10,000,000 bonds have already
been sold to the bankers, and with the cash received from
their
sale
and $1,000,000 preferred stock the $8,658,405
retired,
balance left large
will be
and a
floating debt
enough to provide for the greater part of the 1907 requirements
During 1906 the company paid one dividend at the rate of
7 per cent, passed the ne.xt quarter owing to the loss of its
books in the fire, and paid the last two quarters at the rate of
The year's results show that the 7 per
5 per cent per annum.

The
cent rate could have been maintained without difficulty.
following table shows .~ome of the more important factors in
the company's operations during the last three years
Stations

Gain
Per cent gain
Gross
Gross per station
Capitalization
Capitalisation per station.....

1906.

1905.

1904.

258,446

242,088
36,048

206,040
28.037

16,328
6.7

$7.73i.6"5
30.90
39.000,000
150

The gross

174

15-7

$7,687,523
34-20
18,000,000
74

$6,824,506
3". 10

corresponding period in 1906, and with $41,744,964 for the last
three months of 1906. the company's banner quarter. The common stock dividend was left unchanged. The unfilled orders
on hand on March 31 amounted to 8,043,858 tons, a falling off
of about 440,000 tons compared with the orders on hand at the
close of the previous quarter, but over 1,000,000 tons in excess of the orders at the same date last year.
From the net
earnings of the quarter, amounting to $39,122,492, there was
deducted $5,154,521 for sinking funds and ordinary depreciation,
including $1,000,000 charged to special improvement and replacement fund, and $6,936,963 interest on United States Steel
bonds, &c., leaving a balance of $27,031,008 available for dividends. From this there was deducted the quarterly dividends
of 154 per cent on the preferred stock and one-half of I per cent
on the common, calling for $8,846,432, leaving a surplus of
$18,184,576 for the quarter. Out of this $14,500,000 was appropriated on account of expenditures for acquisition of additional property, for new construction, and for the discharge of capiThis appropriation compares with $15,500,000
tal obligations.
set aside for similar purposes out of the earnings of the previouj,
quarter, and with an appropriation of $10,500,000 in the corresponding quarter of 1906. The final surplus for the quart-T

was

82

below

show

This opportunity came, he added, when he found

tice of law.

that a competent

man was

available as his successor.

will

THE PRICE OF COPPER.— Commenting

on a recently

re-

ported interview with Mr. George Westinghouse, the Wall
"Instructive on the real copper metal situaStreet News says
tion are these rem.irks by an official of a prominent electric
manufacturing company, which buys millions of pounds of
copper a year. The official says 'I do not look for any serious
As a matter of fact it
decline in copper prices this year.
"'
would not surprise me if prices did not go below present level.'
:

—

:

directors of the .\merican Gas & ElecCo. have declared the regular quarterly dividend of iy/<%
on the preferred stock, and an additional dividend at the rate
of 6% per annum on said stock from January 16 to February
Directors of the Butte Electric & Power Co.
I, payable May i.
have declared the regular quarterly dividend of $1.25 on the pre-

DIVIDENDS.— The

tric

ferred capital stock payable

May

i.

KANSAS CITY EARNINGS.— The

1907.

M.trch gross
E.xpenses

*^"|'i*«
^58,894

M.irch

net

Charges and taxes

Ten

months gross

Expenses

Ten

Ten

mos.

and
mos.

net
taxes

surplus

MESSAGE

&

Kansa.^ City Railway

Light Company's report for March and ten months (Jtuie
March 31) is as follows:

Chgs.

The net earnings for the three months end<'d
the company.
\farch 31 were $39,122,492, compared with $36,634,41)0 in the

He

continue to serve the company as one of its legal advisers. Mr,
Vail made a great business reputation in the early days of
Bell telephone development, and his return to the helm is supposed to portend some big deals and consolidations. It is rumored but denied that now the Bell and INIackay systems will
be brought together.
TROLLEYS IN ENGLAND.-J. G. White & Co., Limited,
of London, have entered into an arrangement with the Luton
municipality, England, for the construction and operation of an
The initial road will be six miles long.
electric traction road.
The overhead system will be employed. The contract price is
The White Company contracts to pay all interest
$300,000.
and sinking fund charges on the loan and 20 per cent of the net
The contract is for five years,
profits earned to the corporation.
with the option of renewal for ten years more.

STEEL REPORT.— The

report of the U. S. Steel Corporation for the first quarter of 1907 makes a splendid showing
The past
as to its own and general conditions of business.
quarter was the best first quarter of the year in the history of

surprise

was caused this week by the announcement that Mr. Frederick
P. Fish had resigned as president of the American Telephone
and Telegraph Company and the Western Company also. His
place will be taken by Theodore N. Vail, who was the first president of the company, and who for many years has served
on the Board of Directors. In resigning from the presidency,
Mr. Fish stated that for more than two years he has been waiting for a favorable opportunity to retire and to resume the prac-

a substantial increase during 1907.
S.

$3,324,545.

BELL TELEPHONE PRESIDENCY.— General

15.976.000

receipts per station are very low, about $15
This figure will
the average of all the Bell companies.

U.

919

$219,570
^ "52.052
$4.573.6i«
'.385.948
$2,367,668
1.464.064

$903,604

R.'VTES.— Advices from Boston

i

to

1906.

$407,630

"9>'3'
$iS8.399
'35.907
$4.265./50
-.'^3.'53

^'•y^'A''
'-365.062

$777,535

call attention to

while the
f:ict already poinloil out in these columns that
telegraph companies have been raising rates the telephone comA ten-year comparipanies have been lowering their charges.
the

:

:

:
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son of the annual statements of the American Telephone and
Western Union Telegraph companies will illustrate the contrary tendency of telephone and telegraph rates. The telephone
figures follow

_

1905

Gross

stauon

per

Average calls per station yearly
Average cost per call

The change

$80
2,940
2.7c

2.0c

Western Union message charges
period may be shown thus:
in

Messages per office yearly
Average cost per message

31.6c

The Western Union year ends June

?34
722

7C

same

in the

Inc.
2,598
235
.7c

30.9c

while the American
Telephone fiscal year coincides with the calendar year. The
comparison therefore gives the Western Union six months' advantage.
The yearly increase in telegraph messages between
1895 and 1905 was 3 per cent, but in telephone messages it was
47 per cent.
30.

AM. LIGHT & TRACTION.— The American

Light & Traction Company has issued its regular quarterly statement for
the three months ended March 31.
The figures compare with
former years as follovps
Earn, of sub. cos
Misc. earn., int., etc

ToUl

gross

1907
$57i'5i9
56,496

1906
$549,879
52,140

1905
$252,719
36.336

$628,015

$602 .Oiq

$289,055

12,000

12 ,000

7,500

$616,015
213,543
84,508
176,500

$590 .019
212,.650
67.,428
180,,100

$281,555

$474.55i
141,464

$460,178

$176,059
105,496

Expenses

Net
Preferred div
div
Reconstruct res

Common
Total

deduct

burplus

The

40,953
35.106

129,841

surplus and earnings account for the year ended

1907. shows as follows:
Surplus March 31, 1906
Net surplus for year ended March 31,

common

VT.,

1907

1907

EARNINGS.—The

ended March

31, 1907

articles of incorporation in the
recorder. La Porte, Ind., by the
Michigan City Gas and Electric Company, with a capital stock
of $700,000. The new corporation belongs to the Geist syndicate.
The incorporators and directors are Clarence H. Geist,
of Philadelphia, and H. B. Hurd, Walter F. Booth, H. S.

the

Schutt and Rolte \1. Cole, of Chicago. The new company will
control all gas and electric light and power business in Michigan City and northern Indiana cities.

NORTHERN OHIO EARNINGS.— The
& Light Company's

Traction

months compares
March

^.

Oas Company:

•jro'S

Expenses

Net
Electric

GroH

Water Power Co.:

$93,726 Inc.
55.370 Inc.

$11,428
633

$49,151

$38,356 Inc.

$10,795

$31,624
22,340

$28,755 Inc.

$2,869

Inc.

.789

$9,284

8,204 Inc.

$1,080

$57,635 Inc.
39,369 Inc.

$3,248
3.'3S

20,551

$23,692

Expenses

9.707

Net
Rutland City Electric Co.:
'JfOM
Expenses
Net
all

$13,985
$60,883
42,404
$18,479

$18,366 Inc.

$113

$221,354
130,455

$180,117 Inc.
'•5,190 Inc.

$41,237

$90,890

$64,927 Inc.

$25,972

companies:

Qross
Expenses

Net

NEW WESTINGHOUSE STOCK.—The

directors

15,26s

of

the privilege of conversion has a very substantial value in the
minds of investors. An officer of the company states that the
directors had full confidcnre that the stockholders would take
the entire issue.
No syndicate has been formed to underwrite
it.
If the stock is all taken at the prcmiinn demanded, the
issue will supply $7,500,000 of

new funds which will be devoted
improvemenu and extensions of the I'illvlnirg plant.

EDWARDS HEADLIGHT.-Mr.
Ind., receiver

of the

Edwards

E. J. Widdell, La Porte,
Electric HeadliRht Company, has

Ohic
three

CHANGES
1906
$20,666
$113,167 Inc.
4.630
78,585 Inc.
$34,582 Inc.
39,947 Inc.

$16,036

Three mos. gross
Expenses

$9,328
$375,882
235,506

'$5,365 Inc.
$334,607 Inc.
224,371 Inc.

$14,693
$41,275

Three mos. net
Charges

$140,376
124,029

$1 10.236 Inc.
119,841 Inc.

$30, 140

$16,347

'$9,605 Inc.

$25,952

Three mos. surplus

»,343

11,135

4,188

•De6cit.

BAHIA TRAMWAY PROJECT.— The
& Power Company,

Bahia

recently incorporated in

Tramway.
Maine with

capital of $3,500,000, has completed arrangements for the
construction and operation of a street railway system in the
Brazilian city which will call for an expenditure of $10,000,000.
The company has an authorized issue of $7,500,000 fifty-year 5
per cent bonds, of which $3,500,000 have been offered in London
and Brussels at 90^2. Some of the financing, it is said, will be
undertaken in New York, and among the New Yorkers mentioned as interested in the enterprise is W. Lanman Bull, who
has already large interests in Latin Ameriai.
a

NIAGARA FALLS POWER.— The State gas commission has
given a hearing on the application of the Niagara Falls Power
Company for consent to issue six per cent debentures, series
C, to the aggregate amount of $5,000,000 against a similar
amount of debentures of the Canadian Niagara Power Company
and also to acquire 594 shares of the stock of the Tonawanda
Power Company. A further bearing will be held on May 7.
PORTLAND,

Westinghouse Electric

to offer to
of assenting st'x:k at $75 per $50 share.
In fixing the price at
$7.S per share, the directors could not overlook the fact that
the company's cfinvcrtihic sinking fund bomls are convertible
into the stock of the ompany on the basis of par for bonds
and 200 per cent for assenting stock ($100 for e.nch $50 share),
and the further fact that wlifTi $15,000,000 of these bonds were
offered, the subscriptions anifiunted to over $60,000,000, which,
with the price these bonds have since commanded, indicate that

Northern

March and

$50,618
41,290

the

& Manufacturing Company have decided
stockholders of record on May 4, $5,000,000 par value

for

1907
$133,833
83,215

March net

Light

$105,154
56,003

report

as follows:

gross

Expenses

and 1906, as follows:

Railway Company:

Lxpensea

of

filing

:

Rutland

1906

April 20, consolidation of the

La Porte County

of

office

Railway,
has issued a statement of earnings

'j™"

t'.

by

effected

Charges

is

& Power Company

Total

IN INDIANA.—On

$2,631,607

for the years

'**i

MERGER

Michigan City and Northern Indiana Gas Company, the Michigan City Light and Power Company, the Michigan City Gas
Light Company and the Michigan City Gas Company was

earning over 13 per cent on its $6,670,700
stock after the payment of the preferred dividends.

RUTLAND,
Light

and choses in action, and all personal property
every kind belonging to the Edwards Electric Headlight
Company. The said property is to be sold for cash, or one-third
cash and balance in six or nine months, and as a whole, or in
parts, according to the discretion of the receiver, and all such
sales to be subject to the confirmation of the court.
contracts, patents

March surplus

i,

18.

tion, gasoline engines, electric headlights, bills payable, accounts,

$2,258,719
372,888

The company

No.

issued notice that he will, by virtue of an order of the La Porte
Circuit Court, offer for sale at private sale on Friday, at 10
o'clock a. m., on the 3d day of May, 1907, and continuously
thereafter until sold, at the office of Truesdell & Sallwasser,
attorneys, at La Porte, Ind., all the machinery, tools, fixtures,
stock of goods, material, raw, finished and in process of comple-

March

31,

Pro6t and loss surplus April

XLIX,

of

1896
21,725
2,704

1906
24.323
2,939

Offices

Dec.

1895

$46
2,218

\"oL.

ORE.,

BONDS.— Redmond &

to investors $200,000 first

of

the

and refunding

Co. are offering

gold bonds

5 per cent

November i, 1905,
amount of the above

Portland Railway Company, dated

and due November i, 1930. The total
bonds outstanding is $6,227,000. These bonds are an underlying
lien of the Portland Railwa>. Light and Power Company, of
Portland, Ore.

ELECTRIC
America

CO. OI-

rc[X)rts

AMERICA

for the year

— The

ended Dec.

Electric
31,

Company

1906,

of
with com-

parisons as follows
igo6
$592,965
47ii4S5
299,76a
171.674

Cross earnings
Net nfirr chgs
Diviclriuls

Surplus
SlUIilUS

Dec. Jl

1,099,322

ELECTRICITY IN SIAM.—The

1905
.S39. 190
440,931
285,535
155.425
927,648

1904
470,565
408,901
244,719
164.182
772,222

annual report of the Siam
that the gross profit was 1,030,85a
ticals (silver tic.nl worth about 30 cents), and not profit 66^>,884 firals. A dividend of 12 per cent was declared and 92,328
ticals carried forward.
Electricity

Compnny

st.ntes

—
May

—

:
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GENERAL NEWS
l.\CKSON\ILLE, FLA.— At

Construction NeWs.
STEVENSON, ALA.~L. T. Henniger, mayor, writes that Graham
Brothers, of Stevenson, have secured a franchise for water works and an
electric

light

Crary, town clerk, writes that Portland parties have petitioned for a franchise for w'ater works and an
electric light plant for Valdez.

MAGNOLIA. ARK. —The
with R. L.

ized,

H.

Magnolia Telephone Company has been organ-

& Power Company

made by

the Alturas Electric Light

for installing a larger water wheel in its plant.

BERKELEY. CAL. — A

power

plant, costing $125,000, is to be installed

new Hotel Claremont. M- P. Thye, a consulting engineer of Los
Angeles, has charge of the work. There will be three engines with a combined capacity of 450 horse-power. The plant will be used for the electric
at the

steam heating,

lighting,

ele%*ators,

fire

pumps and

plant,

ice

laundry and

other mechanical features of the building.

FRESNO, CAL.
tees

to

franchise has been granted by the Board of Trus-

&

Fresno

—The

Pacific

for

right

a

of

way

& Telegraph Company

States Telephone

making extensive improvements

which

Railway

Eastern

city.

FRESNO. CAL,
is

A

Monterey,

the

through this

to

system in Fresno and vicinity

its

about $48,000.

will cost

HOLLISTER, CAL. — The
the Monterey, Fresno

LOS ANGELES,

a franchise to
construct and operate

to

CAL. —'The

Board of Trustees has granted a franchise
construct and operate an electric railway in this

H. E. Huntington to

city.

RICHMOND, CAL. — A

new electric railway is to be
The John NichoU Company is interested

summer.

this

built in this city
in the enterprise.

SAN FRANCISCO, CAL.~F.
cisco

Gas

May

15

&

for

H. Varney, engineer of the San FranCompany, writes that bids will be received about
rebuilding the power house recently destroyed by fire, to
Electric

cost about $200,000.

SANTA CLARA,

CAL.

voted to issue $31,000

and water works

in

—At

election

bonds for repairs

held

to the

recently

the

citizens

municipal electric light

plant.

CAL. The Coast Counties Light & Power Company
planning to establish a large central power plant on Big Creek, with a
large sub-station or distributing plant at Santa Cruz and a smaller auxiliary plant at Watsonville to be used in emergency.
The capacity of the
hydro- electric plant at Big Creek will be doubled, for which plans have
been drawn. The auxiliary plant now in use at the Casino in Santa Cruz
will be brought to Watsonville.
R. H. Sterling is general manager of
the Coast Counties Light & Power Company.

STOCKTON, CAL. —The
a

American River Electric Company has

large auxiliary

plant which

electric

will

be-

be located on

the north bank of the Stockton channel and cost about $250,000.
The
main building will be of re-enforced concrete and steel. During the recent high water the entire plant was under water and badly disabled and
the service of the company was interrupted for several days.

BOULDER, COL.—J. W.

McCreery, of Greeley, writes that the
Electric & Hydraulic Company of Colorado Springs is interested in the
construction of three reservoirs in Boulder Canon for irrigation and

power purposes.

COLLINSVILLE, CONN.— At

a special town meeting held April
voted to authorize the Selectmen to enter into a contract with the Union Light & Power Company, of Unionvillc. to furnish
electricity for lighting the town.
The company is to supply 60 50-cp
Nernst lamps at a total cost of $906 per year.
19

the

citizens

NEW HAVEN, CONN.— Plans

have been announced by the Consolidated Railway Company for the improvements to the power house on
Grand Avenue, which include the enlargement of the building and the installation of new machinery and boilers.
A C9ntract has been placed
for four 700-hp Bigclow boilers.
Two 1500-hp engines will also be installed in the

new

plant.

STONINGTON.

The

work

cost of the

CONN.—Barber

&

is

estimated at $200,000.

Rittenhouse

arc

contemplating

operating their plant by electricity.

WINDSOR LOCKS, CONN.— The

Legislature

has

passed

a

resolu-

amending the charter of the Northern Connecticut IJght & Power
Company, which permits the company to manufacture and distribute
electricity and gas in several towns in the State.
tion

WASHINGTON,
Department
chairman.

fixtures

of

C— Bids

be received until May 24 by the
U. S. Department of Agriculture, for furnishfor the two laboratory buildings for the U. S.

D.
Commissioner,

Building
ing lighting

same

.Agriculture.

Ccnpany has

re-

will

soon

ATL.ANTA, GA.— Bids
at

steam turbine

a

install

of

3000

horse-power

the

in

station.

May

be received until

will

6 for city

lighting

one year; also the submission of separate bid stating maximum rate
which electricity for lighting and power for commercial purposes will

be supplied to the general public.
The last named bids to cover contracts for a period of one, two, three and five years.

MOULTRIE, GA.—The Town

Council at

granted

last session

its

Wm.

Scandrett, J. Z. Jackson, J. J. Parrish, Jr., and others a franchise for
the purpose of building an interurban street railway system in Adel.

IDAHO.—It

has been stated that the Twin Falls North Side
an electric railway from Milner to Goodings and
Engineers are now at work on the
a distance of about 60 miles.

BOISE,
Company
Bliss,

will

build

line.

BEARDSTOWN, ILL.—A

awarded

has been

contract

Goodnow, of Chicago, for the construction of an

electric

George F.
and gas

to

light

plant in this place.

creased

ILL.

work on

—The

its

The

Company has been

Company has incompany has commenced

Telephone

County

The

$25,000.
building in

to

new telephone

CHICAGO, ILL.
tion

White

stock

capital

its

this

city.

Chicago

capital stock of the

&

Southern Trac-

increased from $2,000,000 to $5,000,000.

DLTQUOIN, ILL. —An announcement
quoin,

Belleville

has been made by the DuLouis Electric Railway Company that all pre-

St.

^:

liminary details pertaining to the construction of the interurban railway

from Zeigler to Bellevue and St. Louis, via Bento and Duquoin, have
been completed. Bonds to the amount of $2,000,000 have been issued and
The
placed with the Carnegie Trust Company, of New York, N. Y.
newly elected officers of the company are: William R. Hayes, president;
Thomas H. Davidson, vice-president Thomas J. Howell, secretary
Harry E. Ross, treasurer, and J. Henry Ward, general manager.

will

Washington,

D.

C.

B.

T.

Galloway

is

—

PEORI.A,
stalling

—

SANTA CRUZ,

Electric

;

an

is

gun work on

company

CARMI,

Board of Trustees has granted

& Eastern Railway Company

a railway over certain streets of the city.

to

ATL.\NTA, GA. — The Georgia Kailway &

for

are being

citi-

cently installed a 3000-hp gas engine at the Davis Street Power plant, to
be used as an auxiliary to the water power plant of the company. The

Morris, president.

ALTURAS, GAL. — Plans

the

16

city.

plant.

VALDEZ, ALASKA.— \V.

held April

a special election

zens voted in favor of the ordinance granting the Jacksonville Electric
Company the privilege of extending its lines in different parts of the

ILL. The Board of Supervisors is considering
of an electric light plant at the county farm.

POLO, ILL.— The

$5,000 to

in-

Polo Mutual Telephone Com-

of the

capital- stock

pany has been increased from

the

$10,000.

SILVIS, ILL.— The Town Council has granted a franchise to the
Rock Island & Eastern Railway to operate an electric railway
on First Avenue through the town for a term of 50 years, in return for
which the company is to furnish electric lamps along the avenue.
Moline,

SPRINGFIELD, ILL.—James

Adams,

L.

specifications for the central station of the

Jr..

new

has completed plans and
electric light

company, to

be erected on Madison and Fourth Streets, also plans for a conduit system on 20 blocks in the business section of the city.

WESTFIELD, ILL.—Mayor-elect M. L. Huey and the new City
Council are said to be in favor of granting a franchise for an electric
light plant.

WILLIS\'ILLE, ILL.— At an
issue $8,000 in

bonds

GREENFIELD. IND.— Mr.
was awarded the contract
court house and the jail, is

MUNCIE, IND. — The

election held recently the proposition to

an electric light plant was defeated.

for

C.

M. Korkpatrick, of

this city,

to

whom

a heating and lighting plant in the
in the market for material and equipment.
to

install

city has disposed of the

machinery of the munici-

pal electric light plant.

RL'SHX'ILLE. IND.— The
has awarded a contract for
building to Morris Winship.

Rushvillc Co-operative Telephone Company
the construction of a two-story exchange

—

VINCENNES, IND. The Vincennes Electric Company, incorporated
under the laws of Michigan, has been admitted to Indiana to manufacture and sell electricity for light and power, and deal in appliances and
equipment for the same. The company will establish a power station between Seminary and Hart Streets in Vincennes. A. J. Heitz is the Indiana
Tlie officers are: Charles E. Moore, president, and W. II. Raignel.
agent.
secretary.

ROFF, I. T. At an election held here recently the citizens voted in
favor of issuing $10,000 in bonds for an electric lighting plant.

CANTRIL. lA.— Walter
of Cantril.

is

MANCHESTER.

city

clerk,

writes that

E.

E.

McKee.

lA.— The Delaware County Telephone Company

contemplating placing
the city.

Miller,

engineer for the proposed electric light plant.

its

is

wires undergroun** in the business section of

ELECTRICAL WORLD.

922

COFFEV\'ILLE.

KAX.

—The

Kansas

Company

Traction

has

for

GIRARD, KAX. — A
County Commissioners
an

build

has been granted by the Board
Girard Coal Belt Electric Company
along the county roads from Dunkirk

franchise

of

the

to

to

railway

electric

to

Mulberrj'-

LEAVENWORTH. KAN.—

C. F. Holmes, president of the Kansas
City Western Railway Company, announces that the new power house
of the road wiil be located at Leavenworth, on the site given the company by the city.
Contracts have been let for the machinery.
The
power house is to replace the one which was destroyed by fire last summer at Wolcott, Kan.

NEWTON, KAN. — The

&

Electric Company, of Newton, has
Light & Power Company.
The cominstalling a Cooper Corliss engine, a three-phase generating unit
of 150 kilowatt capacity and a high-pressure boiler.
James D. Nicholson is secretary and manager.

changed
pany is

name

its

to

Gas

the

Electric

VERSAILLES, KY. —The
sold

Versailles

has
York.

New

of

—

HOUMA,

LA. C. H. Jenks, of Fayette, Miss., has been selected to
supervise the construction of a municipal electric light plant at Houma.

BINGHAM, ME. —The Bingham

Company has been incorgenerate and sell electricity for
heating, lighting, power and manufacturing purposes in Bingham, Moscow and Concord and Pleasant Ridge Plantation. Albert F. Webster Is
president and Roy M. Savage secretary, both of Bingham.
porated,

with

a

Electrical

of $25,000,

capital

WESTBROOK, ME. — Plans

to

now being made

are

for

the

construc-

Westbrook Electric & Power Comsoon commence. The Farnham Construction

new power house

tion of the

of the

pany, on which work will
Company will have charge of the work.

BALTIMORE. MD.— The

work

napolis Short Line Railroad will soon begin.
will have charge of the work.
The road is
Electric Railway system.

An-

Maryland

part of the

FREDERICK, MD.— The Frederick & Middletown Railroad Company
has purchased a site on East Patrick Street, on which it will erect a
large power house.
Potomac

the

Avenue

Council has granted a permit to

Power Company

Electric

the

for

purpose

Washington

.\SHBURNHAM, MASS.— Henry

a

erect

to

furnishing

of

the buildings of the

for

Town

electricity

pole Jine
for

light

on Carroll
and power

Sanitarium.

and Andrew Whitney have
purchased the plant, holdings and franchises of the Green Electric Light,
Power & Manufacturing Company, of this place.

BOSTON,

M.\SS.--The

Boston

Allison

Company

Railway

Electric

con-

is

templating the issue of $5,800,000 in bonds and $8,000,000 in stock for the
purpose of taking up floating indebtedness and for improvements and
construction purposes.

LOWELL, MASS. —^The

is

MAI-DcN, MASS. — The Maiden
stall

steam turbogenerator

a

set

MAKP.LEHEAD, MASS.— Plans
installation of a

new

which the contract

Church,

boilers in

its

will

to

are

operate

being
the

made by

machinery

the

in

James E.

its

by

plant

motors.

SHELBUHNE FALLS. MASS.— The

bill authorizing the Shelburne
Railway Company to extend its lines into the
town of Buckland ha* been approved by the Lcgifttaturc.

Falls

Colrain

8c

Street

SPRINGFIELD, .MASS!— Bids

be received until May 9 by the
committee on city property for furnishing electric light fixtures for
Armory Street School addition. A. F. N, PilUbury is chairman.

SPRINGI'IELD, MvVSS.- -Work
tian

&

<if

soon commence on the cuntttructhe addition to the car nhops in West SprinRfield of the Boston

Albany

lion

of

Kailrood and

electricity

for

which an appropriation
It

nn'lcr«tood

i*

will

that

ihr

will

in«tnll:itton

of

ninchincry for the

nubstilu-

sicom

power throughout the entire pUnt. for
wah rccinily made by ilic company.
the We>itinKhousc, Church, Kerr Company will
of

$jou,r>rx>

have charge of the work.

TURNERS
U

arranging

FalU

f».r

charter
certain

FALI.^.
to

street

to

the

streets,

Amherst

MASS.—The

install
lifthtiiig

Franklin

Electric

Ughl

roinpimy

a high-tension wire to Amhcmt and Miller*
purposes.
The Selectmen recently grnnled a

Connecticut Valley Power
which would indicate that
to come from the Turner*

Tompany
rlcclririty

in

for

erect

is

l*'aUs

It
is

has

Company and

& Power Company

Light
at

DAWSON. MINN.— Bids

will be received until May 11 by President
O'Hara. village council, for $12,000 in bonds to be issued for the purpose of constructing an electric light plant.

MARSHALL, MINN. — Engineer Hugo

recommended

has

the

con-

struction of an electric light plant, at a cost of $17,000.

MINNE.\POLIS. MINN.— The

Minneapolis, Rochester & Dub;.q..e
has applied to the commissioners of Hennepin County
for a franchise to construct its line along the county roads from the city
limits and extending to the Minnesota River at Savage.

Company

Traction

—The Senate has appropriated $25,000
the State Fair Grounds.
MINN. — Work has commenced on the construction

PAUL, MINN.

ST.

power and lighting plant

PAUL,

ST.

new

for

a

at

of a

power house for the St. Anthony Falls Water Power Company on the east bank of the Mississippi River at Minneapolis, near
the site of the old east side pumping station.
electrical

Heiberg

F.

has

been

granted

fran-

a

chise for an electric light plant.

WESTBROOK, MINN. — Bert

Milligan, chief engineer of the electric
Krueger, writes that nothing definite has
The plant may not be installed this summer.

proposed

plant

light

by

K.

BROOKHAVEN, MISS.—The
burst on .April

flywheel at the city lighting plant

13-ft.

damaging the plant

16,

New

to the extent of $1,000.

ma-

chinery, recently ordered, has not yet been installed in the plant.

PASS CHRISTIAN, MISS.— The City Council is
question of establishing a municipal electric light plant.

KANSAS

considering

the

—

Work has resumed on the construction of the
Olathe Electric Railway. A site lor the power house has
at Shawnee.
The company is planning to have its line in
by October.

Kansas City
been chosen
operation

CITY, MO.

&

MEMPHIS, MO. — The

Iowa-Missouri Traction & Power Company has
Knickerbocker Trust Company, of New York,
as trustee, to secure an issue of $1,000,000 in bonds.
H. Blackledge is
president and John H. Wat kins, secretary.
W. C. Picking, of Memphis, is also interested in the company, which proposes to construct an
interurban railway from Fairfield, la., to Memphis, Mo., and a southern
extension from Memphis to Mexico, Mo.; also a northern extension from
Fairfield to Cedar Rapids, la.
The distance now ready for construction

made

a mortgage to the

52 miles.

is

MO. — W.

JOSICPII,

ST.

recommends

a

new

boiler

Spratt,

E.

Mayor,

in

his

message
and ad-

annual

the municipal electric light

for

plant

lamps.

MONT.— The

CH()UTI£AU,

its

BE.VTRICE, NEB.

—The

Montana Telephone Company,

of

Chou-

stock from $2,400 to $25,000.

capital

Gas & I'owcr Company

Beatrice

plating an expenditure of about $40,000 in improvements to

contem-

is

its

plants.

—

FUIEND, NEB. A. H. Frantz, city clerk, writes that contracts for
constructing an electric light plant have been awarded as follows: Pole
Fleet ric l^qiiipnient Company, of St.
Inif connection, to Northwestern
Paul, Minn., for $6,621); euKiue and boiler. Sunderland Roofing & Supand generator, series arc eciutpmcnt and
ply Company, Omaha, $4.557
transformers to Western Electric Company, Kansas City. Mo., $3,165.
:

RENO, NKV.— Walter
Council

City

for

and

llarri.s

franchise

a

J.

Gignoux have

K.

operate an

to

electric

applicil

on

railway

lu

the

several

streets in the city.

YKIUNGTON,

NK\'.— Plans

1. 000-ton

the

for

(niiipaiiy.

which

elect

Mum

will

and

ni-magnetic
I>e

insla'Dcd

in

have

prepared
Bluestone
the smelter plant of the com-

spccilications

separating

plant

been
the

for

pany.

—

Itcfoic lakiuK action upun a piDponril lnuid issue
N. J.
purpose of cstahlisliiiiK a municipal lightiuK plant, members of
the fiiinnce committee of Camden City Council instructed the city controller and city i-ounsrl to cull upon the ufliccrs of the I'uhlic Service
Corpriintiim ami aHcrrtain frmii them, if possible, what it would cost

(-A.M DI'.N,

for

the

for

lighting the city after- the expiration of

were also

the

present

They

contract.

what concessions would Iw made for
the lime the contract i* to run.
While the city voted

instructed

to

nncertain

ImUince of
tun the liKhlitiK

plaiit, soinr inembrrs of the City Council are of the
opinion that better results can be obtained through private ownership.

to

Power Company.
understood that the Greenfield Fleet ric Light & Power Company
planninc In secure electric energy (mm the same source.
in

in

liKhting

Council

City

Telephone

the rapids in the MisBemidji, for the purpose of fur-

the

poles

street

elec-

Jas.

arc

NORTH ADAMS, MASS.— Plans

— The

Citizens*

teau, has increased

now under consideration for the
municipal electric lighting plant, for
soon be awarded.

furnish

to

River, five miles east of Lake
nishing electrical power for operating the Bemidji electric light plant
and other manufacturing industries of this city. The company has secured the right of way for its transmission lines from the power house
to the city.

in-

plant.

franchise

BEMIDJI. MINN.— The Beltrami Electric
constructing a large dam and power house

ditional

planning to

is

boiler in the

Hunter Machine Company
electric

Westinghouse,

Company

Electric

and new

to

Grand Rapids-Muskegon Power Com-

Council for a

sissippi

contract for the power plant of the Hamilton

Manufacturing Company has been awarded
Kerr & Company, of New York, N- Y.

i8

granted the amended
the work of improvement will be taken up soon. The company is planning an expenditure of $125,000, which will include the construction of a new exchange building and other improvements.
the

to

yet been done.

Electrical Commission has decided to notify
wires strung on poles in the district bounded
by Pratt, Eutaw. and Henrietta Streets and Fremont Avenue to place
their wires in underground conduits within five months from May 1.

corporations having

TAKOMA PARK. MD.—The

MICH.

LA.NSING.

franchise

BALTIMORE. MD.— The

all

XLIX, No.

in this city.

tricity

& Company

White

G.

J.

now

City

the

to

TWIN VALLEY, MINN. —J.

&

Baltimore

electrifying the

of

pany has applied

Company

Light

Electric

Harry Reid, formerly

electric light plant here to

its

GRAND RAPIDS, illCH.—The

just

The company proposes to build an elecS25.000.
tric railway from Coffeyville to Kansas City, a distance of 260 miles.
been capitalized

Vol.

is

LONfi HRANCII,

alto

of

S.

r.dwar<l

N.

Katon

j(r

.f.

II.

C.

Company,

Newton. inaimKcr of the
electricians,

has

been

local

brandi

awarded

the

May
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The

to install electric work in the new Hotel Takanassec.
building will be supplied with a private dynamo, electric elevators
over iGoo incandescent lamps.

contract

and

N. J. ^The special committee on municipal lighting of Common .Council on April 23 approved the report of its engineer, Fred. O.
Runyon, that a municipal electric light plant operated by steam be installed at the Belleville pumping station, and decided to recommend
that Council adopt the resolution providing for the calling of a special
election to vote on the question of expending $1,000,000 for the con-

struction of such a plant.

—Plans

being made by the engineering departALBANY,
ment of the New York Central Lines for an 80-ft. extension to the
West Albany power station, which, when completed, will cost over

N. Y.

are

$1 50,000.

—

ALBANY, N. Y. The United Traction Company has been granted
permission by the State Railroad Commission to issue $500,000 bonds on
which was authorised in 1905.
its consolidated mortage for $6,500,000,
The proceeds of the sale of the $500,000 bonds will be applied to the
The company has also con.
company's improvements now under way.
traded for new converters and transformers at a cost of $8,600.
BATH,

—

The only bid recently received for lighting the vilY.
lage streets at the expiration of the present contract in September was
that of the Bath Electric Light Company, which the Village Trustees arc
New bids will be called for.
stated to have rejected.
N.

CATSKILL, N. V. — Application
Illuminating & Power Company to
Electricity for permission to lease

the

made

been

has

by

the

property and franchises to the

& Power Company.

Schoharie Light

FREWSBURG.

Y.—The

State Commission on Gas and Electricity has granted a certificate of authority to the Frewsburg Electric
Light & Power Company to transact business and permission to increase
its

N.

from

capital stock

$3,000 to $12,000.

FULTON,
the

N. Y.—The State Gas and Electric Commission has granted
Fulton Light, Heat & Power Company permission to increase its

capital stock

from

$150,000 to $215,000.

N. Y.— The Ulster Lake Company has applied to the
Commission on Gas and Electricity for a certificate of authority
lo transact business in the towns of Warwarsing and Rochester, and
the village of Ellenville, in Ulster County, and in the towns of Mamakating, Fallsburgh, Liberty and Monticello in the County of Sullivan, and
for consent to increase its capital stock from $2,000 to $25,000.

KINGSTON,

State

& Power Company

has

permission
property for $250,000 and to issue $185,000 in bonds.

to

LOCKPORT,
applied

mortgage

its

OSWEGO,

Y.— The Economy

N.

Gas

State

the

to

&

Light, Fuel

Electric

Commission

for

A. Culkin has secured the contract for the construction of the power house for the new electrical plant of the Corn
Products Company. The structure will cost about $10,000.

POTSDAM.
proposition

N.

J.

Y.

— The

citizens

of establishing and

of

maintaining

considering the
municipal electric lighting
are

village

this
a

plant.

SALAMANCA,

N.

Y.— The

N'illage

chased by eliminating the requirement of steel blades,
bid of the Allis-Chalmers Company may be considered.

COKU.MBUS. OHIO.— The

Board has granted the application

the Western New York & Pennsylvania Traction Company for a
franchise to construct and operate an electric railway on certain streets

WAVERLY, N. Y.— The State Commission on Gas and Electricity has
denied the application of the Waverly Electric Light & Power Company to lease its property, rights and franchises to the Sayre Electric
Com-

WILLL\MSON, N. Y.— The Sodus Gas & Electric Light Company,
of Sodus, has submitted a proposition to this village offering to extend
its lines to the village if sufficient business can be obtained.

ELIZABETH CITY,
Tuwi-r

Company

is

N.

C—The

installing 40

new

City

Elizabeth
arc

Light

Electric

&

lamps for street lighting pur-

poses.

Ohio State Sanatorium.

of Trustees of Public Affairs

is

advertis-

ing for bids for one 125-hp high-speed engine, one 75-kw alternating-current
transformers, regulator addition to switchboard,
light
generator,
50
scries arc lamps

and pole

line supplies.

A. T. Bell

is

its

cap-

to

ital

&

Reading

Middlelown Traction Company with

way

a

view

of

securing

a

proposed road. Application.- will soon be made to the county commissioners for concessions along the county roads.
CLEVliLAND. OHIO.— The Cleveland, Southwestern & Columbus Railprivate right of

way Company has

new

its

for

the entire distance

of

CLEVELAND, OHIO.—J.

j.

Brcitingcr,

Company,

president

the

as trustee,

Cleveland,

it Elyria Tmctiun Company, states that plans are being made
he construction of an electric road to connect Barberton and Orrvillc, by the way of Doylcstown.
The new road is to be known as the

Brooklyn

for

I

Pro-

the

once,

at

re-

Probst,

M.D.,

is

secretary.

has

Company.

MEDINA, OHIO. — The Medina
capital stock

Telephone Company has increased
from $35,000 to $44,500.

its

BERNARD, OHIO.—

ST.
Bids will be received at the office of the clerk
for the purchase of $6,500 in bonds, issued for the purpose of improving and repairing the water works and electric lighting pUnt.
George
Schroeder

is

clerk.

SARDINIA, OHIO.— The

Telephone Com-

capital stock of the People's

pany has been increased from $5,000

THURSTON. OHIO.— The

to $15,000.

stockht^lders

Telephone Company have decided
company from $10,000 to $30,000.

to

of

the

increase

the

Buckeye Lake
capital

stock

Home
of

the

TOLEDO, OHIO. — The

Central Heating & Light Company has petitioned
franchise in that portion of the business district
lioundcd by Washington, Eleventh. Jackson and Superior Streets* C. S.
Ashley is one of the chief promoters.
the

City Council

for a

—

TOLEDO. OHIO. The Toledo & Indiana Railway Company is contemplating the construction of an extension of its lines from Bryan to
connect with the St. Joe \'alley line for a through route from Toledo
to Fort Wayne.

TOLEDO, OHIO. — The

Riggs & Sherman Company has been engaged
two proposed interurban railways in Ohio, one to extend from St. Clairville, Ohio, to Wheeling, W. Va., and the other is
the Minster, Loramie & Southern, which is to be a 45-mile extension of
the Western Ohio Railway, and is to run from Greenville to Piqua, The
first-named road is to be known as the Belmont Electric Railway.

to lay out routes for

CITY, OKLA.—John W. Shartel, general manager of
Oklahoma City Railway Company, has announced that the appropriations made by the board of directors for improvements, extenthe

and equipment

sions

system for the current
Several miles of extensions will be built dur-

the local street railway

to

year amounted to $665,500.
ing the next few months.

NEWBURG, ORE.— H. A. Grafe, of the Newburg Flouring Mills, is
contemplating installing an electric motor to operate the mills during
the low water period.
The steam plant will he discarded.
PORTLAND. ORE.— The
a site

on Northern

Hill,

Portland

on which

it

Railway

Company

has

purchased

will erect a sub-station.

BLOOMSBURG, PA.— Officials

of the Columbia & Montour Electric
improvements, including the doubling
of the capacity of the sub-station at Willow Grove.

Railway

have

planned

extensive

COLUMBIA. PA.—The
has decided to increase

ELIZ.VEETHTOWN.

its

Columbia & Manor Street Railway Company
capital stock from $102,000 to $225,000.

Elizabethtown & Deodate Street
to the Governor, April 39, for
a charter to build a line from Elizabethtown to Hockcrsvillc, a distance
The incorporators are: William H. Lebkicher, of
of about 10 miles.
Hcrshey; John E. Snyder, of Lancaster; S. C. Strehr, of Huninielstown;
C. S. Maulfair, of Annville, and E. B. Snavcly, of Hershey.

Railway

Company

ERIE. PA. — It

will

PA.— The

make

application

F. F. Curtze has secured an option
Erie & Cambridge Springs Electric Kailway. It is also stated that extensive improvements will be made to the
system when Mr. Curtzc obtains control of the road. New cars will be
ordered and the capacity of the power plant will be increased at once.

reported

is

that

entire holdings of the

INDL'\NA, PA. The Indiana County Railways Company is in the
market for the following equipment: Three generators, four boilers of
During the
500 horse-power each; two turbines, and one simple engine.
coming year contracts will be let for the construction of a power station
and 25 miles of track.

LANC.\STER, P.\.— Tlic

directors

of

the

Lancaster

County

Railway

arc arranging to install in the power plant at Englemachinery necessary for increasing the capacity of that plant

& Light Company
sidc

the

The machinery required will include an
1500 horse-power.
and generator. The company is planning several extensions to its
by

NAZARETH,

of

Citizens' Tele-

$1, 750, 000.

been made that the
Toledo, Fostoria & Findlay Electric Railway Company is to extend its
line from Pemberville to Toledo.
E. beeves is president of the
J.

its

with the Cleveland Trust
mortgage securing $10,000,000 in bonds.
filed

Columbus

—

superintendent.

—The Berlin Telephone Company has increased
stock from $4,050
$25,000.
CINCINNATI, OHIO. — Surveys are now being made by the Cincinnati,
BERLIN, OHIO.

O.

C.

FOSTORIA, OHIO. —^Official announcement

of the

.ATHENS, OHIO.— The Board

order that the

in

—

Company.
Construction

capital stock of the

lighting

to be pur-

COLUMBUS. OHIO. Bids will be received at the office of the secretary
of the State Sanatorium Commissioners until May 14, for furnishing the
materials and labor for the construction of the power house for the

in the village.

N. Y.— The Rochester & Southern
pany has decided to locate the power house here.

municipal

phone Company has been increased from $1,250,000 to
vision has been made to issue $250,000 of the stock
mainder to be held in the treasury until needed.

of

WAYLAND,

of the

new turbo-generator

road

OKLAHOMA

—

N. Y.

Reid,

plant, has modified the specifications for the

Catskill

Commission on Gas and

State

all of its

Barberton, Doylestown & Orrville Railway.
It is said that the
has been financed and that construction work will start soon.

COLUMBUS. OHIO. — Superintendent

—

NEWARK,

023

—

engine
lines.

PA. It has been decided to build an electric railway beand Bath to furnish transp*^>riatiun for the employees
Most of the right of way
of the cement work* between the two places.
Conrad Miller, of Nazareth, will l>c president of th«
has been secured.
company.
tween

this

place
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NORRISTOWN,

PA.

—A

contract

soon

will

be

con-

the

for

let

Railstruction and equipment of the Lederachville & Lewisburg Electric
way, which is controlled by the Montgomery County Rapid Transit ComFor the present the company will
pany. The road will be 15 miles long.
secure electricity for operating the road from the Schuylkill Valley

The Montgomery County Rapid Transit Company
Traction Company.
W. C.
Philadelphia.
is contemplating an extension from Norristown to
Riffer

secretary and treasurer.

is

PHILIPSBURG, PA. — Surveys

now

are

made

being

the

for

P.\.

to the

SUPERIOR, WIS.— This

of

sition

PA.

—'The

Town

borough

abandoning the

Council

considering

is

and

plant

light

electric

the

propo-

purchasing

The West Telford
operate the borough lighting system.
price
Electric Company has offered to furnish electric energy at a lower
than the borough can manufacture it.
TITUSVILLE, PA.— The Titusville Traction Company has decided to

electricity

extend

to

its

Cambridge Springs and

lines to

to

Oil City.

CALGARY, CAN.—The

—

One company is known as the
of the city.
and the other as the Anthracite Company.

Subway

Company

Electric

C—

C. R. Willard & Son. of Spartanburg, have secured
constructing a dam for the Reedy River Power Company to be completed by December, when it is expected to have the
system complete for the transmission of power to Laurens.

L.\URENS,

the contract

S.

for

CH.\TTANOOGj\, TENX.— Plans

have been completed by the Chattaimprovements to its power plant, which
A new
will increase the capacity of the plant by over 1500 horse-power.
water
boiler house will be erected, in which will be installed four new
tube boilers with a capacity of 408 horse-power each. Another looo-kw

nooga tlectric Company

for

turbo-generator set will also be installed at the plant. The company has
made arrangements to supply the new plant of the American Brake Shoe
& Foundry company with 350 horse-power, and also to furnish 750 horseto the Chattanooga Railways Company for the street
railway system. The company is making a special effort to secure conThe company will expend
tracts to furnish electrical energy for motors.

power additional

about $140,000

improvements.

in

NASHVILLE, TENN.— The

ratepayers on .\pril 25 passed
$250,000 to construct a municipal street railway.

raise

CALGARY, CAN. — The

Tennessee Legislature has recently passed
bonds to ex-

a bill authorizing the city of Nashville to issue $275,000 in
lend the lighting plant.

.S'.ASHVILLE, TENN.— The proposed electric railway from this city to
the proposed site of the White City will be built by S. P. Condon, of
Knoxville. Charles Kuhn, o( Buena Vista Springs, is promoter of the
The road will be about two miles long and will cost about
line.

GOLUTIIWAITE, TEX. — The
Company an electric
pany will cjmmcncc

at

granted

has

Counciil

City

and power franchise in
once the construction of a

light

this

plant,

&
The com-

Gceslin

city.

and

also

will

operate an ice plant in connection with the lighting plant.

MONTPELIER, VT.— The Vermont Power & Lighting Company has
executed a trust deed to the Trust Company of America, of New York,
S. Y., as trustee, to »ecurc an issue of $500,000 in bonds.
ST.
is

ALBANS, VT. —The Vermont Power &
extending

contemplating

Frank H. Foote

is

its

lines

superintendent.

KICHMONI), VA. — The Board
tion

calling

lo

Manufacturing Company
Cambridge and Jeflcrsonville.

Aldermen

of

on the finance committee

lo

hrn

adnpli-.l

a

resolu-

inquire into the advisability

•utimitling lo the people the question of issuing bonds
water works and establishing an electric light pl.int.

for enlarging

BATTLEFORD, CAN. — Sealed
May

until

Plans and

COLD SPRINGS,
Company has been

WINNIPEG, M.\N. —The
Corydon and John

Athens Telephone Company has fileil an anieihlmcnt to its charter increasing its capiul stock from $750 lo $6,000.
fiKAND KAPIIJS. WIS. O. T. Haugcn, o( (Jr.ind Klipids, is secretary
Nothn( a company which proposes conslrucling a dam at Si. Augusln.
ing definite has ycl hern done. Jacobson & Dc Guere, o( Grand Rapids,
capital

slock

of

the

Aulomatlc

Tele-

phone Company has been reduced from $50,000 lo )s,oo«.
.MILWAUKEE, WIS. -The Milwaukee Telephone Company has
changed its name lo Ihe Milwaukee Independent Telephone Company.

I<EKI>SVILLE.
clerk,

until

May

WIS.— Ilida
(or

one

will

45kw

be received by Chas. Hcim, village
direct-current generator and switch

Hamilton Township

Rural

Telephone

Telephone Company
an exchange building

has taken out a
the corner of

Bell

at

Streets, to cost $38,000.

Council on April 22 ratified the apPublic Works to the Hydro-Electric
Power Commission, asking it to furnish a statement of the terms for 3000
horse-power, the price not to exceed $17.50 per horse-power per year. The
application also requests the commission to give the city an estimate

made by

plication

of

the

City

Board

the

of

It is the intention of
the cost of installing a street lighting plant.
Board of Public Works to call for prices on street lighting before

erecting a city plant.

—

TORONTO, ONT. The Hydro- Electric Commission has received application for 29,650 horse-power from eight municipalities as follows: Toronto,
15,000 horse-power; London, 6000 horse-power; Brantford, 2500 horsepower; Guelph, 2000 horse-power; Gait, 1200 horse-power; Woodstock, 1200
horse-power; Berlin, 1000 horse-power, and St. Marys, 750 horse-power,
in connection with the distribution of this power 3 plant will be erected
at Toronto at a cost of $1,500,000 and smaller plants will be erected at the
other towns.

WINDSOR, ONT.— The Windsor, Essex & Lake Shore Electric Railway Company has purchased 3 private right of way to Leamington, and
it is expected that work will shortly begin on the construction of the road.
INDIAN HEAD, S.'\SK.— O. J. Godfrey, town clerk, writes that the
Council is submitting by-laws to the ratepayers providing for $50,000, to
be used for extensions to water works, electric light plant and other pubHe further states that a good deal of the work will
lic improvements.
No date has yet been set for the letting of conbe done by the city.
tracts.

Company

Elections.

SMITH, ARK.— At a recent meeting of the Fort Smith Light
& Traction Company the present board of directors was unanimously
A. S. Huey was re-elected president; H. M. Byllesby, vicere-elected.

FORT

president,

and James Brizzolara, secretary.

DENVER, COL.—At

the annual meeting of the Northern Colorado
W.
6, the officers were re-elected as follows:
manager;
J. Baker, president; N. A. Clark, vice-president and general
George Best, secretary; Thomas Kccly, treasurer. The company expects
to have its large plant at Lafayette completed by June i, which will
enable the company to discontinue the smaller plants in other towns.

Power Company, held April

CAMDEN,

—At

the annual meeting of the stockholders of the
America, held April 23, the following directors
were elected: Colonel A. l.x>uden Snowden, John H. Catherine, Samuel
Gusline Thompson, George A. Cotton, Frederick M. Walton, Gf-orgc
llrinton Roberts, H. T. llartman, H. S. Kcrbaugh and James E. Hayes.
Electric

N.

J.

Company

of

ITHACA,

N. Y.

Telephone

—At

a meeting of the directors of Ihe
following
April 24
the
held

Company

Cayuga Southofficers

were

.Samuel Jeffrey, i>rcsiilrnt; Isaac P. Harard, Sr., R. B. Fogan,
secretary; G. W. Jeffrey, treasurer; executive conunittcc, Samuel Jeffrey, R. B. Fcgan and Isaac P. Hazard, Jr.
elected:

—

UTICA, N. Y. At
Company held

Electric

N.
I

a

meeting of the directors of the

Brady, prcHidcnt; William K. Lewis, treasurer;

clary,

and Williatn

J.

J.

Gas &
Anthony

Utica

recently the following oflicers were elected;

Jesse Brayton, sec-

McSorley, auditor.

J^eW Industrial Companies.
THE AMKKICA.N

are Ihe enginccri.

also at the civic offices, Battleford, Sask.

of

HAMILTON, ONT.—The

ern

ATHENS, WIS.- The

MILWAUKEE. WIS.—'Oic

and

C.\.\'.— The

incorporated, with a capital stock of $10,000,

of

being made (or the con
ABERDEICV, WASII.--l'reparation»
•Iruction o( llie new power plant at the Gray's Harbor Railway & Light
Company. The plant will furnish electricity (or lighling and power in
The cost is estimated at $250,000.
Ihii city and ll'.r|uiam.

tenders will be received bj R. C. Laurie

the installation of a complete electric lighting system.
specifications may be seen at the oifice of Gait & Smith, con-

10 for

sulting engineers, Toronto,

the

are

preparing a by-law to raise $250,000
Address, Mayor Cameron.

—

—

TE.X. The Bowie Light & Power Company has sold its plant
to Wright Brothers & Simpson, of Newport.
CLARENIjON, TEX.— Extensive improvements arc being made to the
local telephone sy.stcm, which, when completed, will cost about $15,000.

is

CALGARY, C.\N. The Alberta Portland Cement Company will devejop 5000 electrical horse-power and will sell electricity for power and
light in a portion of the city, retaining 2000 horse-power for its own use.

$125,000.

BOWIE,

Council

by-law

a

for the construction of a civic telephone system.

permit for the construction

\\^LKES-B-\RRE, P.\. ^Two companies have applied to the City
Council for franchises to furnish electricity for lighting various streets

contemplates building a municipal elec

city

and power plant of about 1000 horse-power capacity. Plans
and specifications will be completed about May 20. Owen Ford, St.
Louis, Mo., is consulting and supervising engineer.

and

SOUDERTON.

8.

light

trie

—The

Town

1

board, 31,548 ft. copper wire, 10 arc lamps, two 30-hp producer gas en
one 60-hp suction gas producer, one 300-ga!. triplex pump, construe
tion of two miles of pole line, together with shafting, friction clutch
W. Y. Kirchoff, of Madison, Wis., is engineer,
pulleys and floor stands.

to

Philadelphia Interurban Railwfty ComCouncil for a franchise to build an electric
railway over certain streets of the town.
PITTSBURG, P.\.— Plans and specifications are about complete for
Orient
the new Brownsville line of the West Penn Railways, between
Brownsville. Contracts for the work will be let within two weeks.

PHOENIXVILLE,

pany has applied

No.

gines,

exten-

sion of the Philipsburg Electric Railway to Osceola.

Vou XLIX,

KIC IllKNACE ( DMI'ANV. of New York,
ICl.I.t
N. Y., has licen incnrjHlr.iIrd, with a capital (ttock of $io,noo. The directors are: J. M. Clark, W. II. Mills and J. A. Rawlins, of New York City.
I

& ELECTRIC lOMPANY, of Terre Haute.
has incorporated for the purpose of manufacturing and installing
plants;
hIho to carry on a genrral supply business.
licnting and eirrlric liKl't
Ixslcr W. Watson is president and Victor Peterson secretary.

THE CITY HEATING

Ind.,

May
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THE NELTUR ELECTRICAL COMPANY, of New York. N. Y., has
been incorporated, with a capital stock of $1,000, by E. W. McGuire, H.
R. Smith, of New York, N. Y.; Wilhelmina J. Schubert, of North Hackensack, N. J.

SHAW

THE H. M.
& COMPANY (electrical engineers), of East
Orange, N. J., has been incorporated, with a capital stock of $10,000, by
James Shunks, John S. Jackson and William C. Carpenter.

Wilson,

pany

is

925

W. W. Wilson and

others.

The

capital

stock

of

the

com-

$100,000.

—

HOUSTON, TEX. Articles of incorporation have been filed with the
Secretary of State for the Houston-Galveston Electric Railway Company.
The directors are: M. M. Phinney, of Dallas; David Daly, C. W. Wharton, W. B. Chew, Jesse H. Jones, William A. Wilson and James A.
Baker, Jr., all of Houston.

THE UNITED ELECTRIC COMPANY,
organized by

W.

of Lockport, N. Y., has been
Winchester, formerly general superintendent of the

C.

Economy Light, Fuel & Power Company, and F. G. Stone. The company
has purchased the business of the United Electric Company and will conThe new company has a contract to do all of
tinue it at the same place.
the electrical work for the Economy Company.

Neb} Incorporations.
BIRMINGHAM, ALA.— The

Warrior River Power & Electric Company has been incorporated for the purpose of developing the water
power of the Warrior River and building an electric freight and passenger railway from Huntsville to Birmingham, Ala., a distance of 100 miles.

The officers of the company are: M. C. McGannon, Nashville, Tenn..
president; Albert Hudson, Nashville, vice-president; Edgar O. McCord,
.Mbertville, Ala., secretary and treasurer.

BEARDSTOWN, ILL.— Articles

of incorporation

have been

Legal.
CONTRACT OF DIRECl'ORS OF CORPORATION BINDING
UPON CORPORATION.— In an action against a corporation to recover the purchase price of an air compressor sold and delivered to the
promoters of the company, who were also the company's directors, it was
claimed by way of defense that such a contract could not be ratified, so
as to make the corporation liable thereon, unless the particular knowl-

edge of al! the material facts came to the directors at a regular meeting
of the board. It was held that, inasmuch as a majority of the directors
of the corporation had knowledge of the material facts with reference
purchase of the compressor and promised to pay therefor, and as

to the

company had made use of the compressor, the company was liable
upon the contract, although there had been no formal ratification of the
the

regular meeting of the board of directors.
Smith, Supreme Court of Colorado, 88 Pac. Rep. 1064.

contract at a

Theodore Fisher and Clifford Garm.

ILL.

—A

EducationaL
UNIVERSITY OF ILLINOIS.^The

incorporation has been issued to
The company has a capital
St. Louis Railway Company.
stock of $5,000. T. E. Ford, of Carlyle, is interested in the project.
certificate

of

CHICAGO, ILL. — Articles of incorporation
Ottawa & Peoria Railway Company,

Chicago,
$50,000.

The

Wright and

incorporators

H.

are:

E.

have been filed for the
with a capital stock of
Chubbuck, of Ottawa, G. A.

others.

—

HENDERSON.

KY. The Henderson Traction Company has been
organized, with a capital of $150,000.
The officers of the company are:
Henry P, Barrett, president; J. Henry Lyne, vice-president; Charles E.
Dallam, secretar>* and treasurer. The company has filed a deed of trust
Ohio Valley Banking & Trust Company, of this city, for $150,000
to be tloated on the property, $95,000 to be used to pay for the street
railway plant and $45,000 for extensions to the system.
to the

—

SEARSPORT, ME. The Searsport Electric Company has been incorporated with a capital stock of $50,000 by A. J. Nickerson and others.

NEW BEDFORD,

MASS.—The

Shore Line Street Railway Company

has been formed, with a capital stock of $75,000, to build and operate a
The road
street car line to Horse Neck Beach and Westport Point.
will be 13 miles long.
The directors are: Charles F. Parker, of Woonsocket, R. I.; A. C. Ralph, of Taunton; Andrew H. Sowle, of Westport; B. W. Gleason, of Boston; J. M. Shorrocks, of Westport; Teffers
F. Richardson, of Albany, N. Y., and N. L« Sheldon, of Boston.

KANSAS CITY, MO.—The

Blue Valley Railway Company has been
by the Secretary of State, with a capital stock of
The incorporators are: Alexander Massey, Edwin L. Brown,
$100,000.
Joseph S. Chick, Jr., Willard E. Winner, of Kansas City, and John
Georgen, of Independence.
granted a

charter

PLYMOUTH,

N.

H.— The White Mountain

Telephone

&

Telegraph

chartered, with a capital stock of $100,000. The company has absorbed the Plymouth & Campton Telephone Exchange Company, the Pike Telephone Company, the Franconia Telephone Company,
the Bradford, \'t., exchange of the New England Telephone Company
and other minor lines of the New England Company in that section of
\'ermont. The officers of the new company are: Allen Hollis, of Con-

Company has been

cord, president; Davis B.
I.

Keniston, of Plymouth, treasurer, and Walter

Lee, general manager.

AUSABLE FORKS,

N.

Y.— The Lake Champlain & Lake

Placid
with the Secretary
of State for the purpose of constructing and operating an electric railway from Westport to Lake Placid and also to Ausable Forks. The
Albert L. Washburn,
capital stock is $1,500,000, and the directors are
Norman C. Spencer, Wilbur T. Halliday, Elizur S. Goodrich and Henry
F. Smith, of Hartford, Conn.; George S. Ralcy, William L. Kiley and

Traction

Company

has

filed

articles of incorporation

bull,

Glens
of Ausable Forks, N, Y.
of

EATON, OHIO.— The

Falls,

Eaton Gas

&

N.

Y.,

and Richard L. Trum-

Company

Electric

corporated with a capital stock of $200,000 by A. H. Wyatt,
George Hoyt, W. W. Hoyt and N. B. Martin.

has been

W. W.

in-

Tail,

FINDLAY, OHIO.— The Findlay-Marion Railway & Light Company
has been organized with the following-named officers: R. P. Hankey, of
Detroit, Mich., president; G. W. Meeker, of Columbus, secretary and
The company is capitalized at $250,000 and will construct an
treasurer.
electric railway from Findlay to Marion, a distance of about 47 miles.

YOUNGSTOWN. OHIO-— The
Company has been

Lake Erie & Youngstown Railroad
incorporated for the purpose of building an electric

railway between this city and Conneaut.

DENTON, TEX.— Articles
Dentoa Interurban Railway

of

incorporation

have been
by H.

& Power Company

filed

Griffin.

for

R.

the
J.

Engineering

Experiment

Sta-

the University of Illinois has recently issued Bulletin No. 9,
"An Extension of the Dewey Decimal System of Classification Applied
to the Engineering Industries."
This bulletin is in effect a fifth edition
of the extension previously issued by the Mechanical Elngineering Department. It contains the extensions previously worked out for mechanical and railway engineering and, in addition, a very complete extension
for electrical engineering, and more or less complete extensions for
bridge engineering, sanitary engineering, metallurgy and architecture.
An alphabetical index of subjects adds to the usefulness of the classifications.
The decimal system of classifications devised by Mr. Melvil
Dewey was intended primarily for the use of librarians in classifying
and arranging books and pamphlets. It has, however, been used extensively by engineers, manufacturers and business concerns for indexing technical data of all kinds, catalogues, reports, drawings, etc.
Bulletin No. 9 extends the work of Dr. Dewey to practically all fields
of engineering industry and presents a system of classifications of great
value to engineers and those engaged in engineering industries. Copies
may be secured by application to the director of the Engineering Experition

of

ment

Station,

Urbaoa,

111.

SUMMER SCHOOL FOR ARTISANS.—The

seventh annual session
under the direction of the College of Engineering of the L^niversity of Wisconsin begins June :z4 and
continues for a period of six weeks. Courses of study are offered in the
following subjects:
i,
engines and boilers; 2, applied electricity; 3,
mechanical drawing and machine design; 4, materials of construction,
fuels and lubricants; 5, shop work; 6, manual training.
The entire
laboratory and shop equipment belonging to the College of Engineering is used by the students in the summer school. The requirements for
admission do not extend beyond a working knowledge of English and
arithmetic, but the policy is to allow a large amount of individual work
so that the student may take advantage of all the preparation he has
obtained.
This school offers to those unable to take a regular four
years' course an opportunity of obtaining a working knowledge of the
methods of testing and the use of instruments, together with such theoretical principles in each case as the nature of the subject and the
Correspondence students have
preparation of the student may permit.
found this school of value in giving an opportunity for laboratory pracA
tice along the lines in which they have had theoretical instruction.
of the

Summer School

for Artisans held

bulletin describing the work of the School for Artisans in detail will be
sent on application to Frederick E. Turncaure. Dean, College of Engi-

neering, Madison, Wis.

Obituary.

:

Thomas D. Trumbull,

vs.

with

filed

the Secretary of State for the Clay City Electric Light & Power Company,
with a capital stock of $12,000. The incorporators are H. M. Schmoldt,

CARLYLE,
the Carlyle &

Possell

MR.

A.

F.

HARROLD.— We

regret to note the death at Barrington.

Mr. Anson F. Harrold, 38 years old, president of
the American Transformer Company, of Newark, N. J., and formerly a
well-known football player. He died of tuberculosis of the throat. He
was a tackle on the Princeton football team 15 years ago. He leaves
a widow and daughter.
K. L. on April

18,

of

GO\'. R. B. BLTLLOCK.— The death of an old-time telegrapher, exGov. Rufus B. Bullock, of Georgia, occurred at Albion. N. V.. on April
He was born in Bethlehem. N. V., on March 28, 1834. At the age
-7,
.\ftcr
of 16 he was graduated from the then celebrated Albion Academy,
his graduation he maslcrcd the House printing system of telegraphy,
and soon took a leading position as an expert in the class of operatSeveral years before the outbreak of the Civil War Mr, Bullock
ing.
was employed by the Adams Express Company to extend its business
.Mthough »>pposed to secession, he left the company's
in the South.
cmphiy and r.tvc his services to the Confederacy. He attained the rank
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lieuteaantcolonel.
After the war he resumed his position with the
express company. Later he obtained a charter and organized the First
Xational Bank in Augusta, and in 1867 was elected president of the
Macon & Augusta Railroad. In 186S he was elected Governor of Georgia.
After a war with the politicians of the State, he resigned in 1S70.
of

Personal.
HARRY

LATEV, who

has just resigned as electrical engiN.
MR.
neer of the Interborough Rapid Transit Company, of New York, to
enter the field of consulting and contracting engineering in partnership
with Mr. F. R. Slater was the guest
of honor at a banquet held at the
Hotel Manhattan, in New York, on
Friday evening, April 12. About 60
were present, including many of
Mr. Latey's former associates in the
Interborough Rapid Transit Company, Mr. George S. Rice and Mr.
D. L. Turner, of the Rapid Transit

Commission, and representatives of
the prominent electric companies.
Mr. H. G. Stott, superintendent of
motive power of the Interborough
Rapid Transit System, acted as
toastmaster and portrayed in well
chosen words the great regard and
affection with which Mr. Latey is
held by all those who have become
acquainted with hira. and he particu-

LATEY.

larly pointed to his services in the
rapid transit. Messrs. E. P. Bryan, president of the
Interborough Rapid Transit Company; Frank Hedley, general manager of
the Interborough Rapid Transit Company, and L. B. Stillwell. electrical
director of the Interborough Rapid Transit Company, who were unable to
be present sent letters of praise. Mr. Rice, chief engineer of the Rapid
Transit Commission, stated that although Mr. Latey had resigned from

New York

field of

the staff of the Interborough Rapid Transit Company, his connections
arc not entirely severed from the transportation companies of New York.
as he, together with Mr. F. R. Slater, have been appointed consulting
engineers of the Rapid Transit Commission. Other speakers were: Mr.
S. L. F. Dcyo, chief engineer of the Metropolitan-Interborough Company; Mr. George Pegram, chief engineer of the Interborough Rapid
Transit Company; Mr. D. L. Turner, of the Rapid Transit Commission.

Mr. T-atey responded

and many others.
to

in

a

modest and sincere way

the many wishes for his success.
MR. FRANKLIN G. WATERS has

been appointed superintendent of the
municipal electric lighting plant at Jewctt City. Conn., to succeed Mr.
Maxcy Seymour, who has been acting in that capacity for the past two
years.

FARLEY

OSGOOD, the well-known electrical engineer, has reMR.
signed af general manager of the New Milford (Conn.) Power Company,
His plans for the future have not been an
to take cfTecl May 31.
Gearing, who i^ in
charge of the equipment department at the Mare Island Navy Yard,
California, is preparing to go to Alaska this summer to inspect the new
wircIeRS Maiions which arc to be installed there.

COM.

H. C.

GEARING.— Commander Henry

C.

CRAWFORD,

CHARLES

of Hartford. Conn., has Iwcn apM.
MR,
pointed chief engineer of the Cincinnati Northern Traction Company, of
Hamilton, O,, to succeed -Mr. C. A. -Mderman. who recently resiKne<i to
take a position with J. G. Whitc^ Company.

MR.
pany,

W. ROEHLING. prcwdent

K.
ha.«i

become

a

member

of John A. Rocbling's Sons Comof Ihe t>oard of directors in the new National

Copper Bank, which opened 011
and ha% very influential support

MR.
of thr

May
in

1.

at

115 Broadway.

New York

City,

metal and financial circles.

W. TRACY ha« severed his connection a» general manager
Whitman Klectric Railway Sc Power Company, of Colfax, Wash.,
\\.

and ha* entered the general electrical contracting buttincis at Butte.
Mont., where he will alto maintain a nianitfacturcfK' aKcncy, with offices
at iijo Utah Avenue.

MR. O. D. COLLINS, superintendent of the Home Can & FJectric Company, RedlandR. Cal.. has resigned to lake Ihe position as superintendent
of the Redlands & Yucaipe Electric Railroad.
Mr. F. P. Mcserve has
been appointed superintendent of the Hfinic Ga* & Electric Company to
succeed Mr. Collin*,

MR.

TOMAS TORRES,

who

resigned a* nuhdirector of the
neneral post ofTice in Mexico City, has iHrcn appointed Rcnernl manager
of the Cnmpania dr Tranvlas, I'urrza y Luz dc Guntlalajnrn. which is taking over the street railway and ItRhting and power holdings >>f I^i Eleetra
and the rompania Industrial de Giiadnlnjara.
recently

MR. W. R. JKNNISON, Prudential Building. Atlanta. Ga.. Southern
reprr^entalive for many year* of the I^inr S Bodley Company. Cincinnati,
bu* vvrred hi» connect inn with Ijinr A Mo<lley, and will devote hi*
atlrnlion rxclniively to the sale of Wheeler condensers and WcIkt concrete Meel stacks and Cochrane feed-water heater* and separators.

MR.

T.

A.

EDISON

from (heir plantation

in

and family have jn*l rriurneil home lo Orange
Florida, where they have spent several weeks.

No.

i8.

in some good time tarpon fishing and made several fine
big tarpon caught by Mrs. Edison is being mounted by a

Edison put

-Mr.

A

catches.

Mr. Edison

taxidermist.

MR.

R.

HIGGINS.

is

much improved
Youngstown.

in

health.

inventor of a telephone
standard for holding the receiver to the ear, is considering the organization of a company here to manufacture the appliance.
It is of practical
benefit, as both hands are left free to make notes while talking; or in
case of long waits, it is unnecessary to sit at the telephone until
answered.
C.

of

O.,

HORACE

MR.
T. FRIZELLE. who was for several years connected
with the purchasing department of the Colorado Fuel & Iron Company.
Denver. Col., and for the past 10 years with the Bradstreet Company,
New York City, has been appointed purchasing agent of the New York
Engineering Company. After the i6th inst. he will be pleased to see his
friends at the new offices of the company in the United States Express
Building, 2 Rector Street, corner Trinity Place.
MR.
ably

ARTHUR WARREN,

known

of Scarborough, Me., long and most favor-

in the field of daily journalism, technical journalism

and advertising, has

nical publicity

and

definitely entered the lecture field

tech-

and

has come before the public with a number of platform topics that draw
for data and anecdote upon his newspaper experience with men and
affairs.
Mr. Warren is a finished and facile speaker, has an attractive voice
and presence, and joins to great descriptive powers a subtle humor. He

should go far in his

new

career.

MR. H. W. SAYLES.

formerly electrical engineer for the

Diamond

Meter Company, and Mr. H. I. Waggoner, formerly with the Northwestern Electrical Equipment Company, have formed a company called
the Electrical Testing Company, at Peoria, 111., for the purpose of
standardizing meters and instruments. They will also make competitive
tests of meters for lighting companies.
^Ir. Sayles and Mr. W'aggoner
are both technical men and have had a numbers of years' experience in
this class of work.
Their office is at 922 South Adams Street.

MR. W. LOBB, JR.— It

is

stated

from Washington that plans

for the

reorganization of the management of the Washington Railway & Electric Company, with William Loeb. Jr.. secretary to the President, as
its president, are being worked out.
The date of Mr. Loeb's resignation
and his assumption of these new duties, should present plans work out as
will
he
i.
expected,
1908.
Mr. Loeb has been secretary to the PresiJan.

dent since early in 190,1. when he succeeded George B. Cortelyou, who
then became Secretary of Commerce and Labor.
Gen. G. H. Harris has
for some time past been the active manager of the property.

MR. CHARLES W. FARR, founder and president of the Farr Telephone & Construction Supply Company, of Chicago, has resigned the
presidency and managership of that company to become the president
and manager of a new company, to be known as the Fair Electric
Equipment Company, 170-172 West Adams Street. Chicago. The new
company will do a general electric supply business, having already secured good agencies for different lines of electrical goods. This company will manufacture and put on the market the Farr electric deep sea
sounding apparatus. The above-named companies arc entirely separate
and not connected

MR.

nounced.

Vou XLIX,

V. L.

any way.

in

SMITH

now connected with

the Spraguc Electric Comwhich he will represent in the South, with
New Orleans. Mr. Smith has had a wide experience in the
electrical field, having been electrical inspector of the Pan-.\mcrican Exposition in 1901, and afterward electrical inspector for the National Board
of Fire Underwriters in New York City until December, 1004, when he
became chief electrical inspector for the Louisiana Fire Prevention Bureau
with headquarters in N^w Orleans.
Owing to his extensive knowledge of
e'ectrical work and his acquaintance in the South, Mr. Smith is well fitted
to represent the Spraguc Electric Company in that section.
F,

of New
headquarters in
pany,

MR. JOHN

York

is

City,

BOTTOM LEY

Bottomlcy cclcbr.itcd .it home
wedding anniversary, when
large numbers of friends called to offer their congratulations and felicitations.
Mr. Bottomlcy has long been a resident in New York, and is
in

this

city,

on April

-'6.

and Mrs.

their

twenly-fifth

known as a member of the bar, as well as in electrical circles. He
nephew of T*ord Kelvin, and is secretary to the Marconi Wireless
Telegraph Company.
Mr. Bottomlcy has long been interested in the
development of Southampton, the fashionable summer resort on Long
Island, and ban a clwirnnng country residence at its new suburb, Water
well

is

a

Mills,

one

in

work

npots at the eastern end of the island.
His
Itottomlcy. has Iour been connected with Lord Kelvin
llnivcrsity of Glasgow
and is also well known amonv'

of the prettiest

brother, Dr.
nt

J,

T.

the

,

.Xmcricims,

MR.

lUjRLI'.Kill. .\t the annual meeting of the National Assi»Manulacturers, held April ^4, at thr MnHsachuRctts InBtitutc of Technology, the association inecjal was presented to Mr. Cha*.
Burleigh in acknowledgment of the merits of a paper read before
r..
the atsocintion at itH fall meeting, Sept. ij, 1906. entitled "The Curtis
The provision under which this tncdal was
Verliool Steam Turbine."
C.

B.

elation of Cotton

established nt the iinnunl meeting of the nKsocirilinn in 1H99 states that,
*'It is the purpoxc of ihc n«inrd fif Government that this medal may be
wlioiie work has been, in Ihi-ir opinion, an advnnlAge of Kufficlrnt importance to Ihc puriioNe* In which lltit orgntii/ntion
i* devoted iit il* broadest sen*c, including any piiptMH read before the
The reasons governing any aw.-ird sluill hr entered <ui the
association.
records uf the board of government, antl the mnbil will be accompanied

given to any perxon

-

May

4,
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by a suitable diploma executed by the president and secretary, setting
the award and the cause for which it was made."

forth

LIEUT.-COL. GLASSFORD.— At a meeting of the Chamber of Commerce oi Seattle on April 19, the work of Lieut-Col. William A. Glassford, Signal Corps, was unanimously endorsed by that body, and the
following resolution was passed: "Whereas, It is announced that Lieut.
Col. \V. A. Glassford, who for several years past has been in charge of
the Government cable and telegraph service in this district, which embraces Alaska, has been promoted and transferred to Omaha, Neb., and.
Whereas, during his administration the service of' the cable and telegraph lines under his control has been signally efficient and satisfactory to the commercial interests of this community; Therefore, be it
resolved by the Seattle Chamber of Commerce, while regretting that
Lieut. -Col. Glassford's transfer to other and higher duties involves his
leaving Seattle, that the business interests take this method of expressing their appreciation of his efficient administration of the signal
service in this district, which is so closely identified with the business
interests of Seattle, and of congratulating him upon his promotion."

MR. FRANCIS RAYMOND,

of Chicago, the well-known manufacagency business to go with the Sheldon
School of Scientific Salesmanship, to co-operate with the Co-Ope rat ive
Electrioal Development Association.
This would appear to be a good
field of effort at the present time when there is need for high-class
salesmen in central stations, factories and the electrical trade generally,
and it is the object of this school to produce and improve such salesmen.
Mr. Raymond has taken much interest in scientific salesmanship as a profession for some time past and has been among the most successful
electrical salesmen in the West.
He was born in Detroit in 1871 and
graduated from the Michigan Military Academy in 1S86.
He was for
a time advertising and subscription solicitor for a newspaper pubIn 1892 he graduated from Cornell
lished by a real estate company.
University with the degree of M. E. and E. E., and took the General
In 1893 he left the
Electric Company's expert course at Lynn, Mass.
General Electric Company, where he was a foreman of railway construction, to go with the Columbia Incandescent Lamp Company as
salesman. He was with the American Electric Heating Corporation from
1896 to 1897; Gregory Electric Company, 1897 to 1899, and was Western
.'ales manager for the General Incandescent Arc Light Company from
Since then he has been in business for himself in Chicago
1899 to 1900.
handling electrical specialties.
He is a member of the A, I. E. E.,
Western Society of Engineers, Sons of Jove, Military Order of the
He is
Royal Legion, Chicago Athletic Association, and is a Mason.
first vice-president of the Business Science Club and of the Electrical
Salesmen's Association.
turer's agent, has given

up

his
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ber for boxes and crates.
Wire waskinsulated at the rate of 12 miles
per minute, 4500 lbs. of silk a week was used as insulation, and 1,500,000
miniature flash lamps were made.
The fan motor department has a
capacity of 5000 per month.

CRUCIBLES.—A

publication recently issued by the Joseph Dixon CruCity, N. J., entitled "Crucibles: Their Care and
of the nature of a discussion of a technical subject than of a catalogue of a company's product.
The treatise was prepared by Mr. John A. Walker, general manager of the above company,
for the purpose of instructing users of crucibles as to their proper use,
and the dangers of abuse of crucibles. It tells what graphite is, and
why crucibles are made of it. It tells why crucibles must be made of

Company, Jersey
Use," partakes more

cible

why some crucibles are dark and others light, and
The book fully describes the various fuels
used in melting metals, and their effect on the crucibles. It speaks of
the importance of perfect combustion. The book also carries much allied

flake graphite.

It tells

the importance of that fact.

information.
It gives the proportions of metal in commonly-used alloys.
It tells the freezing, fusing and boiling points of various substances.
It
It gives the specific gravity of various metals and other commodities.
gives the comparative value of fuels, and much other information of
value in the foundry.

"Business Notes,
ROSSITER-AL\CGO\'ERN.— On May
removed its
York City.

to

offices

the

West

i

Rossiter-MacGovern Company
90 West

Street Building,

Street.

NOVELTY LAMPS.—The Novelty Incandescent Lamp Company.
porium, Pa., advises us that the product of its refilled lamp factory
hereafter be known as the *'XL" refilled incandescent lamp.

New
Emwill

& HOPKINS COMPANY, of Columbus, O., has been appointed agent for the state of Ohio by the Blake Signal & Manufacturing Company, Bostoti. Mass., for the sale of the Blake tube flux.

ERNER

DIEHL MANUFACTURING COMPANY,
opened an office
217 North Calvert
manager.

for

its

Street.

of Elizabethport, N. J., has
dynamos, motors and electric fans, etc., at
Baltimore. Md., with Mr. H. A. Thomas as

BOLTON & MAREAN.— Mr. H. S. Bolton and Mr. G. B. Marean,
under the above firm name, have opened an office as consulting electrical and mechanical engineers at 12 Independencia lA, Mexico. D. F.,
and propose to undertake all classes of work falling in their field.

REMOVAL NOTICE.—The
tric

Company

San Francisco

now permanently

is

office of the

General Elec-

Union Trust Building
has been located in the Union

located in the

San Francisco. Since the fire the office
Savings Bank Building at Oakland, large temporary warehouses having
also been erected in the same city.
in

Trade Publications.

LAMP AGENCY.— A

man

business

of

Holland advises U.

S.

Consul

Wendell & MacDuffie,

Hill that he desires to enter into correspondence with manufacturers of

26 Cortlandt Street, New York, sole selling agents, has just issued a
tour-page pamphlet describing^ its materials for car headlinings and marine
work. There are three grades of fibre board made up in various qualities
for this class of work and are sold under the trade names of "Durite,"

highly economical electrical incandescent lamps with a view of taking
Details can be obtained as to his adthe agency for the Netherlands.
dress, etc.. from the Bureau of Manufacturers, Washington.

THE INDESTRUCTIBLE FIBRE COMPANY.

"Fibrite"

CEMENT. — Among

the many bulletins of interest to engineers and conunderground work which have been issued by the American
Conduit Company may be mentioned a recent one showing a chart by
which the cost of cement per cubic yard of concrete, having various ratios
of mixture and various prices of cement, may be quickly determined.
These bulletins may be obtained upon application to the New York office
of the company at 140 Nassau Street.
tractors doing

DESK AND WALL FANS.^Folder

No. 4076 of the Westinghouse
Manufacturing Company deals briefly with direct-current desk
and wall fans. The folder is of envelope size and is used for insertion
with any letter of a business nature that a person interested in the sale of
The cover design,
fans may write to possible users of such equipment.
which is printed in well selected colors, is quite suggestive; it shows
a business man seated at his office desk and being cooled by the breezes
from an 'electric fan. while thoughts of the seacoast and its coojing waves
pass througli his mind.
IClectric

&

"STANDAKD" DIRECT-CURRENT FANS.— Consistent

neatness

is

the keynote of the plan employed in the preparation if its electric fan catalogue by the Robbins & Meyers Company, Springfield, Ohio.
The catalogue is printed in two cohjrs, which blend harmoniously, and produce
the impression that care has been exercised in designing not only the
catalogue itself, but also the apparatus which it describes. A perusal of
the pages showing the details of the fans and driving motors serves to
indicate that all of the parts are well proportioned and the wearing parts
well lubricated, so that the finished product possesses to a marked degree the appearance of symmetry of the parts and durability of the whole.

WESTERN ELECTRIC COMPANY. New
recently been issuing

book deals with the

some

THE BIDWELL ELECTRIC COMPANY

has closed a contract with

Land Association for the removal and location of its
Chicago Heights, 111.
The present plant of the company is
The company manu133 to 139 Clinton Street, Chicago, 111.

the Chicago Heights

and "Kantlite."

York and Chicago, has

interesting pamphlets and data.

One

useful

and maintenance of dynamoelectric apparatus in telephone exchanges; and there are folders that discuss motors
and motor drive. Some amazing details are given as to the capacity of
the Western Electric manufacturing plants.
In the Chicago plants alone
there arc 3000 motors in use driving 5000 machines which turn out i8.oon
kinds of articles.
During 1906, no less than 200,000 ft. nf walnut lumber was used in making tclcplKinc sets; and 10,000.000 ft. of pine luminstallatir>n

works to
located at

factures electric motors,
plies

generators and a general line of electrical

sup-

and appliances.

GRANGER COMPANY

in its New York
West Street, corner
larger and more commodious offices arof
it
ha.-;
ranged for the better conduct of its business. The company handles the
products of the Skinner Engine Company, of Erie; Oswego Boiler &
Engine Company, Harrisburg Manufacturing & Boiler Company, Union
Frost ManuIron Works, of Erie; Bates Machine Company, of Jolict
facturing Company, of Galcsburg, III.

A. D.

rooms
Cedar, where

office

to

1518-19-20

West
much

announces the change

Street

Building, 90

;

BLAKE TUBE FLUX.—Mr.

A. B. Smith, of the department of

tele-

Purdue University, Lafayette, Ind., has written to
"We
the Blake Signal & Manufacturing Company, Boston, as follows:
phone engineering

at

have been using the sample of your tube flux in the telephone laboratory
and have found it very convenient. Your idea of placing the compound in
We are daily doing more or less
this form is certainly to l>e commended.
j-oldcring, and the ordinary slick of flux docs not last long, due to waste,
Mr. Smith has had a long experience
^'ou have made a decided advance."
in telephonic work and appliances.

HOWES
(irant

.S:

MORSE.-

Edward Townsend Howes and Henry

Messrs.

Mor>c, architects, annoutice that they have formed a partnership

under the tirm name

of

Howes

^S:

M<irse,

and

open

will

their offices at

West Thirty-Eighth Street. New York City, on May 1. Mr. Morse
has become widely and most favorably known among engineers by his
admirable work and efficient services in connection with the construction of the new Engineering Societies Building, of which he was asso10

His circle of appreciative friends among the engineers
architect.
moreover, not lessened by the fact that he is a member of the
house committee of the Engineers' Club, which already has a quite
Mr. Howes, his partner, is a rising
strong contingent X)f architects.
\oung architect, whose professional work and skill as an artist are becoming widely known.
ciate
is,

NILESnEMENT-POND COMPANY.- On May

i

the Chicago branch
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of Niles-Bement-Pond Company, the largest manufacturer of machine tools
in the world, will occupy its new offices on the sixth floor of the new
Commercial National Bank Building, Clark and Adams Streets, Chicago.
In this building will also be located many of the large engineering and

companies.
Pratt & Whitney Company will abandon its show room
46-48 South Canal Street, and will combine its machinery
The
sales department with that of the Niles-Bement-Pond Company.
steel

and

offices at

DIRECTORY OF ELECTRICAL ASSOCIATIONS, SOCIETIES. ETC.
(Published

first

Secretary, Dr.

AuEKicAK Electrochemical Society.
loth

S.

Philadelphia.

St.,

Secretary,

Sadtler.

S.

S.

Next meeting Philadelphia,

C.

May

2,

3

and

E.

Chicago

Aherican Institute of Electrical Engineers. Secretary, Ralph W.
Pope, United Engineering Societies' Building, 29 West 3Cith St., New York.
.\nnual meeting, Niagara Falls,

N. Y., June 24, 1907.

American Street and Interurban Railway Esgineering .Assochtion.
Secretary, Walter S. Mower, London Ont.
American Society of Mechanical Engineers. Secretary, Calvin W.
Rice, United Engineering Societies' Building, 29 West 39th St., New York.
Spring meeting, Indianapolis, Ind., May 28-31, 1907.
American Society of Municipal Improvements.
Municipal Building, Brooklyn, N.
Mich., third Wednesday, September, 1907.

Y.

Tillson,

Secretary,

Next meeting,

W.

G.

Detroit,

Secretary,
Street & Interurban Railway Association.
Swenson, United Engineering Societies' Building, 29 West 39th St.,
New York. Next meeting, .\tlantic City, N. J., October 14-18, 1907.
Secretary, George
Association or Edison Illuminating Companies.

Bedford, Mass.

Association of Electric Lighting Engineers of New England. SecAnnual
Wells E. Holmes, 308 Washington St., Newton, Mass.
meetings held in Boston, third Wednesday in March.
retary,

Secretary, P.
Association of Railway Telegraph Superintendents.
Next meeting, Atlantic City, N. J., June
Wis.

W. Drew, Milwaukee,

Iowa Electrical
Ames, la.

California

Independent Tilephone Association.

Secretary,

P.

T.

Secretary, T. S. Young, 104 ConOnt.
Next meeting, Montreal, Sep-

Canadian Electrical Association.
Life

Building,

Toronto,

tember, 1907.

Canadian Street Railway Association.

Allan

Secretary,

H.

Royce,

Central Electric Railway Association.
land, Indianapolis,

Iowa Independent Telephone Association. Secretary, C.
Boone.
la.
Next meeting, Cedar Rapids, la., second

W.

Secretary,

F.

Mulhol-

Ind.

SecreColorado Electric Light, Power & Railway Association.
Next meeting, SepJohn F. DosUl, 405 17th St., Denver, Col.

tember, 1907.

March, 1908,

Iowa Street and Interurban Association. Secretary,
Dubuque, la. Next meeting, Clinton, la.. May, 1907.

Kentucky Independent Telephone
Maret, Mount Vernon, Ky.
ber each year.

Michigan Electrical Association.

Electrical Salesmen's Associatioh.
Old Colony Building, Chicago.

Secretary, Francis

and

Secre-

Houck

Secretary,

May

Mo.,

City,

Port

1907.

8

Secretary.

Magers.

R.

J.

Secretary, W. C. L. Eglin,
National Electric Light Associ.^tion.
Next meeting, Washington, D. C, June 4. 5, 6 and 7,

National Electrical Contractors' Association op the United States.
W. 11. Morion. 94 Genesee St., Utica, N. Y. Next meeting.
New York City, July 17, 18 and 19. 1907.
Secretary, Fred P. Vose.
.National Electrical Trades Association.
Next annual meeting, Chicago, second

1343 Marquette Building, Chicago.
Thursday in June, 1907.

Raymond, 1537

Secretary,

Wm.

R. Slavcly.

New England
Tupper, 84 State
each month.

Secretary.
Associaiion or the Pacific Coast.
Monthly
Claun Sprecklci Building, San Franci»co, Cat.
meetings, San Francinco, fjrut Thurmlay of each month.
ELiriRicAL Tradfj S<icietv of New York (MeinlH-r National Klcclrlcal
Secretary. Frnni Ncil«on. 80 Wall St., New York.
Ifxleii Association).
Hoard of Directors meeti second Friday of c.ich month.

Trades

Khpire Stati Gas and Elecirical Absociatioh.
Chapln. 194 N»»«»u

.St.,

New

York.

niiiiMRt" AsiociATioM OF Till
Lyie, 30 Cnrtlandl St., New York.

EoniNE

Tllikoih State Electrical Association.

Recrelnry.

Churlen

Next meeting, Oclolicr,

Uhited States.

190^.

New

New York

last

Electrical Society.

New York
M.

June,

Eaton,

Secretary, John J.
Thursday of each month.

Secretary. G.

U.

E.

New

12

114 Lil>erty St.,

Secretary,
State Independent Telephone .\ssociation.
Niagara Falls. N. Y.
Next meeting, Syracuse, N. Y.,

Kenosha, Wis.

.Association.

Next meeting, Toledo,

O.

ville,

Secretary,

Next meeting, Milwaukee, January,
.\ug.

Secretary,

20 and 22,

Roger N. Kimball,

1908.

D.

L.

Gaskill,

Green-

1907.

Secretary. Ralph Reamer,

Portsmouth, Ohio.

Ohio Society of Mechanical, Electrical and Steam Enkinexrs.
W. Ballard, 104 Canal St., Cleveland, O. Next meeting,

Dayton,

!•'.

May

.O.,

17

and

18,

1007.

Okijmioma Electric Light, Railway & Gas .\ssoi:htion.
Charles W. Ford, Oklahoma City, Okla.

Old Time
Brant,

195

Secretary,

Tkle<:rapiibrs and Historical .\ssociArioN. Secretary, John
New York. Next meeting, Niagara FhIIi. N. Y.,

Broadway,

1907.

Pacific Coast Electrical Transmission .N.ssoriAnoN.
&'. Reed, I'ortlnnd, Ore.

Secicl.-iiy.

Sam-

uel

II.

Pennsylvania State Indrpenhent Tbi.rpiionk .\shociation.
E. Itrndlcy, 136 South Second St., Philadelphia,

Secretary,

I'.-i.

Pint's PiiAK

Chuhbuck,

Tern.

Iiid.

I'oi

viRciiNic Society.

...n,

Secretary, K.

.\.

Sawyer. Colorado

Meeting second Saturday of each month.

Secrelary. J. A. Shunk.
Utii.itiks Association of Indiana.
Kegiilnr itiretinKK second Thursday in May nud Decenihrr.

South Dakota T«i
Dr.

tluy.

11.

Lane,

1907.

SprlnK**. Gol.

Arthur II. Elliot,
York, tecond Kridny of

Secret«ry,
In

Railway Club.
Meets

York.

Sccrctsry.

III.

Illomihaiiko Emoinierimo Society.
Meetings
Irving Place, New York.

each month.

Secretary, Alton F.
Electrical Trades Association.
Directors meet tirst Wednesday of
Boston, Mass.

Enci-and Street

PuRi.ic
Secretory,

Tetu,

L.

St.,

Ohio Independent Telephone Association.

Elliot,

Secretary, A.

Nashville, Tenn.

Secretary,

Ei.iciRicAL

4

21-23,

Philadelphia, Pa.

Northwestern Electrical Association.

Secretary, E. A,
Elsctrical Trade* Associatioh of Philadelphia.
Symmes, 810 Drexcl Building, Philadelphia, Pa. Meetings, second and
fourth Thursdays each month.

Salle,

Marshall,

C.

1907.

9,

National .\rm, Pin & Bracket .\ssociation.

R.

'»07-

\j,

Octo-

in

Madison, Ind.

Secre-

Secrelary. Frederick P.
Electrical Trades Association of Chicago.
Next meeting. Chicago, November
Vote, Marquette Building, Chicago.

I.

A.

Missouri Independent Telephone .^ssocIATION.
McHenry, Jefferson City, Mo. Next meeting, Kansas

Ohio Electric Light

Electrical Trades Association of Canada.
Royal InHurance Building, Montreal, Can.

J.

Secretary,

Next meeting. Battle Creek, Mich., August

Huron, Mich.

New

Electrical Contractors' Association of New York State.
John P. Faure, 77 Water St., Ossining, N. Y.
Electrical Contractors' Association of State of Missouri.
tary, Cha». J. Suiter, ia20 Pine St., St Louis, Mo.

(I.

James

Secretary,

.-\ssociation.

Regular meeting, second Tuesday

Secretary, Charles S.
Massachusetts Street Railway .\ssociation.
Meets second Wednesday of each
70 Kilby St., Boston, Mass.
month, except July and August.

Secretary, Geo. L. Crosby, 1200 Schofield

tary,

H,

Mathes,

D.

L.

Kansas Gas, Water & Electric Light Association. Secretary, James
D. Nicholson, Newton, Kan.
Next meeting, Topeka, Kan., Oct. 16, 1907.

Pearl St., Boston, Mass.

Electric Club of Cleveland.
Building, Cleveland, Ohio.

II.

DeerTuesday,

C.

ing.

tary,

.\IIkt1

Spinney, Iowa State

B.

National Inter-state Telephone .^ssocIATlON.

48 King St. W., Toronto, Ont.

7.

L.

Secretary,

Whittier, Spencer, Cal.

lederation

Secretary.

.-\ssociation.

1907.

1907.

19,

Secretary,

College,

American

New

Secre-

Ind.

Clark,

B. V.

R. Stetson,

W. Landgrebe, Huntingburg,

E.

International Independent Telephone Association. President, Jas. B.
Hoge, Electric Building. Cleveland, O. Next meeting. Chicago. June 4, 5
and 6, 1907.

1907.

Meetings, fourth Friday of each month,

offices.

Independent Telephone Association of Southern Indiana.
tary,

59
4,

i8.

show room and stock of Pratt & Whitney, small tools, and the small
tools sales department, will be located on the ground floor of the new
Plamondon Building, Clinton and Monroe Streets, where a complete line
Mr.
of Pratt & Whitney small tools and gauges wilil be carried in stock.
George F. Mills, who has for several years looked after the interests of
these companies in the Chicago territory, will continue as manager of the

International .\ssociation of Municipal Electricians.
Frank P. Foster, Corning, N. Y. Next meeting, Norfolk, Va.

issue of each month.)

.^MEBiCAN Electbo-Therapeuticai, ASSOCIATION.
Skinner, New Haven, Conn.

XLIX, No.

Vol.

ri'Ikink Association.

Secretary. E.

R.

Burk, llnd

S. D.

SotiTiiwRSTRRN El iCTiiii Ai. ft Gas ASSOCIATION. Sc'crelnTy, R.
Next meeting, San Antonio, Tex., May 14 and
Ilnllan. Tex.

ler.

II.

16,

Stich-

1907,

1

May
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1907.

4,

E.

Street Railway Accountants' Association
M. White, Box 345, Hartford, Conn.

J.

Street Railway Association of the State of
II. Pardee, Canandaigua, N. Y.

New Hampshire

and

X'ermon't

W.

Secretary, G.

of America.

New

May

Va.,

York.

Secretary,

Buzzell, St. Johnsbury, Vt.

21,

Next meeting. Nor-

UNITED STATES PATENTS ISSUED APRIL
[Conducted by Rosenbauni

&

Stockbridge, Pat. Attys.,

41

23.

1907.

Park Row, N. Y.]

ordinary form, except that both bars are made with resistance elements embedded therein. The circuit connections extend outward
through the respective handles.
BOX; George V. Doherty, Boston, Mass.
POLICE
850,910.
App. filed Aug. 4, 1906. The form of police box or alarm having a
pair of handcuffs chained to reels within the box.

PATROL

PROCESS OF MAKING ARTICLES BY ELECTROPLAT-

850.912.

ING; Thomas

A.

Edison,

Llewellyn

Park,

Orange,

N.

J.

App.

Oct. 5, 1903. The process of making a storage battery can or
receptacle, which consists in coating a film of copper on a former
of suitable shape, in plating a film of iron on the copper coating,
and in removing the copper film, substantially as set forth.
filed

SECONDARY' BATTERY; Thomas

A. Edison, Llewellyn Park.
App. filed Dec. 7, 1905. In a storage battery, the
with a can and electrodes mounted therein, of an
escape-tube in the top of said can, a valve in said tube, a casing
carried by the escape-tube and a dash-plate in said casing, sub-

850.913.

Orange, N.
combination

stantially

as

J.

set

Lee DeForest,

New

York,

N.

fuse

wire

is

Rogers,

Columbus, O.

App.

led through a sheet of insu-

bent into zig-zag form so as to prevent the forma-

when

the fuse melts.

851,046.

MAGNETIC ORE SEPARATOR;

851,086.

DOOR CONTROLLED ELECTRIC ELEVATOR SYSTEM;

Henry H. Wait, Chicago,
111.
App. filed March 20, 1905.
A revolving drum is inductively
magnetized and rotates in water through which the stream of ore
particles is fed. The magnetic particles arc displaced into a separate
chute by the rotation of the drum.
HEAT-COIL; Arthur H. Adams, New York, N. Y. App. filed
851,051.
Oct. 9, 1905. In a protector for electrical circuits, a heat-coil having
a slidable pin adapted to project from either end thereof, of a cap
slidably engaging said heat-coil to bear against said pin, said heatcoil being reversible in said cap.
AUTOMATIC TELEGRAPHY; Albert C. Crehore, Tarrytown,
851,071.
N. Y'.
App. filed July 12, 1902. The improvement in methods of
telegraphing by an alternating current generator, consisting in producing prolonged spacing by sending a succession of semicycles of
one polarity and omitting intermediate semicycles of the opposite
polarity, as and for the purpose described.
Richard H. Gay, Conesville, la. App. filed June 29, 1906. A system
automatic door control for electric elevators designed to avoid
the complicated wiring incident to the use of "master switches" and
independent circuits and batteries associated with the door control

Y'.

switches.

TELEPHONE-METER; Newman H. Holland, Brookline, Mass.
App. filed June 8, 1903. The combination with the actuating pawl
and its operating member; of a controlling device for said pawl; a
locking member for said controlling device; an electromagrnet co-

fi5:,09o.

HEATER;

Edward E. Gold, New York, N. Y.
ELECTRIC
App. tiled May 4, 1906. Details of construction of a heating appaOne form of the invention has
ratus adapted for electric trains.
porcelain and metal parts adapted to be assembled into a cylindrical
'
form beneath the car seats.
S50.926.
ELECTRIC
John B. Gury, St. Louis. Mo. App.
Relates to features of construction of an elecfiled July 16, 1906.
tric motor having a pinion on the armature shaft with a ratchet connection and a manually operated slidable bar whereby the armature
Conis rotated by movement 01 said slidable bar in one direction.
stitutes a motor starter.

MOTOR;

Etc.;

Ulysses G.

The

1906.

17.

of

Relates to the transmitting systems of a
filed Jan. 29, 1907.
wireless telegraph installation and includes a condenser and means
for producing an electric arc to produce the high frequency vibratory currents.
The patent covers maintaining an atmosphere of
steam about the electric arc to increase the efificiency thereof.

850,937.

May

lating material
tion of an arc

App.

850,924.

ELECTRIC FUSE;

831.032.
filed

forth.

SPACE TELEGRAPHY';

850,917.

Chicago

J.

of Electrical Patents.

ELECTRIC CURLING IRON; Jacob L. Burgard, Chicago.
App. filed Apr. 5, 1906. A curling iron of substantially the

111.

Electrical 'Section, formerly

H. Warder, 1737 Monadnock Block,
Chicago.
Regular meetings, first Wednesday of each month, except
Annual meeting, first Tuesday after Jan. i,
January, July and August.
Secretary,

Electrical Association.

each year.

1907.

Weekly Record
850,904.

Underwriters' National Electric Association. Secretary, Electrical
Committee, C. M. Goddard, 55 Kilby St., Boston, Mass. Next meeting,
March, 1908.

Western Society of Engineers.

Independent Telephone Association.

Virginia Independent Telephone Association.
folk.

Secretary,

gay

operating with said locking member; a circuit for said electromagnet,
in said circuit operated by said controlling

and an automatic switch
device, as set forth.
851,149.

FOR HIGH-TENSION

LEAKAGE-INDICATOR

Jonathan

E.

Wood bridge, Rugby.

England.

App.

filed

LINES:
Nov.

21,

AUTOMATIC CONTROL SYSTEM FOR ELEVATORS,
Benjamin N. Jones, East Orange, N.

J.

App.

filed.

Apr.

29,

Relates to the control of elevators. Provides resistance regulating means whereby sections may be successively cut out of the
motor circuit and also has a so-called "time interval magnet" which
determines the rate at which the resistance regulating means shall
1903.

operate.

ELECTROPLATING

SOLUTION; Richard H. Marshall,
App. filed Oct. 18, 1906.
A solution for electroScottdale, Pa.
plating containing silver and a metal of the nickel group, each of
the
solution
in
a quantity in excess
said metals being present in
of any other metal than the metals mentioned.

850,944.

850.917

CONTROLLING DEVICE FOR ELECTRIC MOTORS FOR
DRIVING SEWING MACHINES. SMALL LATHES, Etc.; Albert

850.947.

H. Midgley and Benjamin Reed, London, England. App. filed Jan.
A form of controller having a single arm movable over
31, T906.
contacts to control the resistance in the armature circuit, said arm
simultaneously operating to change the resistance in the field circuit.
850.972.

WIRELESS RECEIVING APPARATUS FOR EXPLODING

MINES;

Langenfeld, Germany.
App. filed
in the water at the desired loantenna? projecting therefrom from which
circuits are led to a special construction of wave detector within the
torpedo.
ELECTRIC ARC LAMP; Otto Gross, Longsight. Manchester.
851,003.
England.
App. filed Dec. 20, 1904. Arc lamp of the type having
The carbons are
carbons fed downward in converging relation.
fed in tubes which constitute magazines so as to automatically supply
new carbons when any pair is exhausted.
SUPPORT; James E. Joyce, Ho851.009. ARC
boken, N. J. App. filed Nov. 25, 1905. A block or arm is suspended
by a strap and the arc lamp is hun e from the arm between the
blades
bL
of the strap by a specially constructed insulator which permits the lamp to hang symmetrically from the arm or beam.
Jan. 3,
cation

Ferdinand

1906.

and

Schneider,

Buoys are anchored

have

small

LAMP HANGER OR

851,024.

FIXTURE FOR ELECTRIC LAMPS;

B. McGinlcy.
receptacle of the

James

Allegheny. Pa.
App. filed Feb. 19. 1906.
Lamp
molaing type adapted to be placed on a wall. Is designed, however,
to co-operate with a specially constructed metallic molding of circular section and which constitutes virtually a conduit pipe, except that
it is interrupted at each lamp receptacle.
SPARK COIL; Charles P. L. Noxon. Syracuse, N. Y. App.
851,027.
filed Feb. 5, 1906.
Has a small magnet which can he thrown into the
primary circuit of an induction coU to assist the action of the usual
core upon the armature.
St. Paul, Minn.
851,029. TROLLEY RETRIEVER; Simeon F. Pierce
App. filed Oct. 30, 1905. The trolley pole is normally held raised bv
a spring which is kept tensioncd by pneumatic cylinder.
A dash
pot device causes a valve to relieve the air pressure in case of an
abrupt upward movement of the pole.
851.031.

ELECTRICAL IMPULSE COUNTING SWITCH; Homer

J.

Roberts, Evanston, 111.
App. filed Nov. 4, 1005. Relates to a lelcPhonc switch for use with selective party line telephone systems.
'rovides means by which a pivcn number of impulses may be thrown
upon a circuit anil the sending of any further impulses prevented or
interrupted at the end of the predetermined series.

85

— Space

Telegraphy.

The combination of a normally grounded transmission system,
1904.
and means inductively related to the system for indicating leakage
from said system to ground.
GAL\'ANOMETER; Joseph Broich. Brooklyn, N. Y. App.
156.
filed June 27, 1906.
Relates to construction of D Arsonval galvanometer in which the movable element is suspended by a silk fiber in
The present invention relates to a means for rigidly grasping
use.
and holding the movable element when not in use so as to prevent
injury to the fiber.

OR

CUT-OUT; Leonard B. Buchanan.
ELECTRIC FUSE
App. filed May 28. 1906. Construction of fuse having
normally
held against displacement by
casing
which
is
disk
in
the
a
When the fuse wire melts
a spring connection with the fuse wire.
the disk is displaced to indicate the fact.

851 157.

Woburn, Mass.

831.174.
filed

TELAUTOGRAPH:

Korn,

Arthur

Munich.

Germany.

App.

Designed to increase the speed in the producJan. 25, 1907.
tion at the receiving station of a copy of an original at a sending
station.
Has a galvanometer at the receiving station with an intercepter on one of two parallel metallic springs as conductors for
controlling a ray of light acting upon a sensitized film.
Louis E. Laurent, Tren851.175.
ton, N. J.
App. filed May 18, 1905. Combined motor hoisting drum
and controller adapted for small installations such as dumb waiters.
Relates to circuits and mechanical details of construction.

DUMB WAITER AND ELEVATOR;

BURGLAR ALARM; Charles L. Wilkins, Columbus. O. App.
Mar. 15, 1906. A burglar alarm of the type having a pointer or
index which moves over a dial to indicate the particular location at
which an alarm is given. A weight impelled drum is released to
move until arrested by one or another of a scries of magnetically
impelled detents.
App.
851.218. CIGAR LIGHTER: Charles E. Bessel, Jersey City. N. T.
lating material has a fiat plate
A l>ox of insulating
filed Mar. 16,
-. 1906.
^
cs of spiral resistance elements
or surface in which is inset a series
which are laid slightly below the surface of the supporting plate.
INSULATOR CLAMP; Walter G. Clark. Seattle. Wash. App.
1,222.
A clamp for fastening conductors upon insulators
filed Sept. 2, 1905.
In
of the pctticoatcd type adapted for higli tension transmission.
eludes metallic stampings, sheet metal straps and bolts by which they
851,190.
filed

.

are assembled on the usual
1.239.

CONTROLLING

John D.
brought

knob

of the insulator.

DEVICE

FOR

ELECTRIC

MOTORS:

App. filed Sept. 27, 1904- Means
Ihldcr. Yonkcrs, N. Y.
into operation automaticaUy when the motor attains an
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for impeding, retarding or stopping the
Includes generator windings adapted to act as a magnetic

undue or excessive speed
motor.
brake.

LINE-SELECTOR OF INTERCOMMUNICATION TELE-

851,266.

PHONE APPARATUS;

filed

Nov.

tacts

and actuated

22,

when

cept

Walloch,

Franz

App.

Germany.

Berlin,

Has an arm swinging from

1904.

series

a

of

the telephone receiver

is

STARTING DEVICE FOR HOISTING MACHINES;

851,291.

con-

touching the same exremoved from the hook.

to pass thereover without

John

Y.
App. filed July 23, igoi. Relates to
motors, especially those applied to hoisting
apparatus where there is more or less slack cable to be wound up
Provides an easy starting ot the
before the actual load is applied.
machine and prevents it from unduly accelerating at the initial
Ihlder. Vonkers.
starting devices for

D.

N.

TRANSMITTER FOR WIRELESS TELEGRAPHY;

Georg

Von Arco. Berlin. Germany. App- filed June 27. 1905. Means fof
tuning a transmitter comprising a detector responsive to current inand means for connecting and disconnecting the detector
with the transmitter and its tuning means, and a sparking device

tensities

XLIX,

No.

i8.

TELEPHONE

SYSTEM;
Felton
Vollmer.
PARTV-LINE
\\instead, Minn. App. filed Nov. 22, 1906. In a party-line telephone
system, the combination of a revoluble shaft, contact mechanism
to be opened and closed thereby, a 'talking circuit to be completed
and broken by movements of said contact mechanism, a train of
clock-work, mechanism controllable by said train of clock-work for
releasing said revoluble shaft, and means for turning said revoluble

.45S-

shaft.

VOLTAGE REGULATOR FOR SERIES WOUND ELEC-

,461.

TRIC GENERATORS;

James W. Welch, Edgewood Park. Pa.
filed Oct. I, 1906.
A form of circuit breaker or controller together with diagram of electric circuits by which it operates to
maintain the electromotive force at a constant value notwithstanding
changes in speed of the generator.
App.

MEANS FOR PREVENTING SPARKING;

Frank W. Wood,
App. filed Jan. 2, 1907. In order to prevent
takes
place
when
the inductive sparking which
the circuit of an
electromagnet is opened, patentee has a special winding including
diflterent numbers of turns and which are connected in multiple to

851 467.

stages.
851.336.

Vol.

Newport News,

the

\'a.

energizing circuit.

transmitter.

for the

PRIMARY BATTERY;

Charles E. Hite, Eudington. N. J.
In a primary battery, the combination of a
filed May 17. 1906.
receptacle, a single film of insoluble non-conducting material forming a partition di\'iding the receptacle into cells and an electrode
supporting said partition.

851,353.

App.

Stephen C. Houghton, Rome,
telephone-transmitter having a
N. Y. App. filed March 7, 1907.
face-plate having an inwardly extending groove provided with perforations, substantially as described.

851,355.

TELEPHONE-TR.\NSMITTER:
A

851,362.

SIGNAL APPAR.\TUS;

App.

filed

ratus

in

Ernest De Malan, London, England.
Dec. 5, 1906. Relates to a railway switch and signal appawhich the switches and signals are operated by electric

Provides means for preventing the closure of the circuits
motors.
through the motors when abnormal conditions exist.
SUl'PORT FOR ELECTRIC CABLES; George G. Raymond.
851,375.
New Rochelle, N. Y. App. filed Dec. 22. 1904. A casting is formed
to be riveted or bolted to upright channel irons upon the supporting
wall or suriace. The casting has grooves to receive the cables.
LIGHTNING ARRESTER; Alton \V. Ball and Mark T. Sey8;i.392.
Lightning arrester
App. filed Oct. 24, 1904.
mour. Srow, N. Y.
having the sparking points at the end of delicate spring blades which
separate in case an arc is formed between them due to lightning
discharge, so as to break the arc as quickly as possible.
DRV BATTERY; Samuel Cochrane, Jersey City, .\. J. App.
851.402.
A liquid tight battery cell or cup made of a
filed Jan. 19. 1906.
fibrous material, saturated on its outer side only and to an appreciable depth with a non-absorbent insulating compound, the inner side
being left absorbent.

ELECTRIC LIGHTING DEVICE; Antone M. Cornelius, Chicago, HI., and Willoughby V. Champlin, Rochester, N. Y. App. filed
Jan. 12, 1907. A lighter in the form of a cylindrical handle having an
end plate or surface with a spiral resistance element which is protected
bv a perforated plate overlying the same.
SWITCH; John Erickson, Chicago, 111.
851,410.
App. filed Oct. 21, 1904. Details of construction of a thermal cut-out
for telephone use having spring blade contacts and a rotary self
soldering actuated device for maintaining them in contact.TROLLEY: Charles V. Hailc. Uniontown, Pa. App. filed June
851,415.
The troUe>' harp has rods hinged thereto and spring im26. 1906.
851.403.

ELECTROTHERMAL

—Fuse

851.560

Box.

COMBINED LIGHTNING-ARRESTER. FUSE-BOX, AND

8si,492.

INSULATOR;

Russell R. Burrin and Theodore F. Gaebler. RockInd. App. filed Jan. 26. 1906. A device of the class described,
consisting of a fuse box having a chamber formed therein adapted
to receive fuses and having projecting arms at the extremities thereof
having insulators for attaching electric conductors, means for attaching said device to a support, and binding posts for connecting wires,
ville,

and fuses

said

in

chamber.

TELEPHONE TRUNKING SYSTEM;

S51.500.

cago.

App.

111.

circuits

filed

July

trunking

for

12.

W. Dean,

William

Chi-

Relates to a complete diagram of

1902.

exchange

system

having

A

boards

and

B

boards.

ALARM;

ELECTRIC

FIRE
William H. H. Everett. Newton
O.
App. filed Sept. 22, 1904. Has contact points spring impelled into circuit closing relation and a thermometer, the bulb of
which resists movement oT such spring. In case of excessive temperature the bulb breaks and the circuit is closed.
SIGNAL; Newton C. Keeling, Bridge^51.523Block signal of the tjfpe adapted
port, Conn. App. filed Oct. 31. 1906.
Star shaped
to single track trolley roads having an overhead trolley.
devices are mechanically impelled to rotate by the engagement of the
trolley wheel in passing, and these control the signal circuits.
851,506.
Falls,

AUTOMATIC BLOCK

KICK BOARD;

851,552.
filed

William H. Nicolay,

New

York, N. Y.

App.

Relates to protecting circuit wires in a building
Oct. 26, 1906.
Has a
at the point where they pass through the floors thereof.
cast iron hoppcr-sliapcd part which fits around the face of the

molding.

FUSE BOX;

S51..S60.

Charles Remclius. Newark, N.

J.

App.

filed

Feb.

The fuse wire is looped around two bell crank levers which
1907.
partition
are spring impelled apart within their box or casing.
separates the levers except at their extremities so tnat the arcing
distance is increased by their separation.
CROSS
PIN; David Weaver, Paterson. N. J. App. filed
851.5:7.
fuly 7, 1006.
A drop threaded metallic pin having a shoulder and
rods or lugs directly beneath the s^imc whereby the pin is firmly
anchored in the cross arms and rendered incapable of turning,
6,

A

ARM

8ci,=8i.
St.

MOTOR EXTENSION RECEPTACLE;

Paul Minn.
nector plugs and
electric devices of
Is
or busbars.
portable casing.

Gustav

Willius.

Jr..

June 23, 1905. Relates to electrical consockets or receptacles therefor, for use in coupling
portable or semi-portable nature to fixed conductors
really a plug ;>"d jack within a special fireproof

.\pp. filed

OUTLET BOX; Louie T. LaPaugh, Utica. N. Y. App. filed
An outlet box stamped of sheet mct.il and having a
Feb. 7. 190ft.
cover which is secured to the body of the box by lugs on ibe hox
or
cotter pins.
The box has the usual weakened knockhaving dowel
out portions.
OUTLET BOX; 1-ouic T. I-iPaugh, Utica, N. Y. App. filed
551.598.
Feb. 7, 1906. Relates to modifications of the above.

851.597.

WIRELESS SIGNALING SYSTEM;

Simon Eisenstein. BerApp. filed July 3. i9t>6. Relates t« the tran.Hmission
resonance or sclcc
verv
sharp
whereby
a
wireless
system
device of a

S-,i.6ji.

lin,

851,046^'

Magnetic Ore Scparalnr.
Kuiilc the
haiiKcrn, cic.

pellf.l

iiich

yirl'l
8<i.4j>o.
I

,!

SWITCH;

I

-

't.

n (Icxihlc
tjierr
iliaplirnK").
air, nnd
cirn

If,. :ri.

Ml'

nff

)..-

one

ft

App.

ill.

filed

wheel

<if

h.tt<l

confi nf d

\r'>t\y

oppo

*irlc!i

•'!

fif

nl

and opened

u: (TKICAL
i.

kiver<i,

the

but

wire

June

metallic

An

ivtj.
5,
di:ip)ir.iKni,
,1
ly

u
of

nnd

electro
ciittinK
air at

with ftflid
inounlcd al

''f\

)

an-

I'liiigm.

HEATING KLKMKNT OK KKSISTANCE;

Knuliiml.
App. filed June 11 1906. A
Kfoovrd on one face* in a zigzag direction. Hai»
iihin Ihe groove and which ndhcrca to the iiurfacc
ki.hmi.nrl.

*

N
Pa.
Aop. filrd July v>,
grooved and Dcrf</ratrd m
a<i

Shirldii.
in^til.'tiinif

1

(o rrceivr tink* or ptrap*

]inr

<

•rreniibury,

material

m

nnr another ao
wircM to he connected.

r^c

'

]<_•

tivily in olttainc^l and any listtMiing witti a Icleplume is rendered
The Rpark k'aV is conliiintJ not in secondary circuits of the
difJicull.
aerial conductor but in the aerial con<Iucl<)r itself.

App. filed May 7,
Paul SvnucMvedl. Pittsburg, Pn.
The
X'ariablr »perd motor adapted for use with automobiles.
ncctiunally wound and connected in n special way with the
windings
arc
contliiH
way
the
In
CiuitrulU-r.
contactd of n circuit
nected in >*cricM nnd nericM multiple to secure four speed variations.

MOTOK;

Ssi.632.

H. Hewrlt

Richard

iKlii,

Ir

r.n

Germany.

to

ri)04.

iicldH arc

ELECT Kir CONTROL MEiHANISM;

s^i.ftit.

Pitttdmrg,
the above.
..f.40.

Vti.

App.

liUANCH

BOX

filed

Aug.

FOR

30,

1904.

I'aul

Synncstvcdt,

Relates lo modifications of

INwSULATED

ELECTRIC WIRES;

ProN. Y. App. filed Nov. 16. 1Q05.
Jr.. Albany
mrlalltr tubular comlult and a box h.-uing nn oblong branch
paH^ngr
the
circuit
for
the
of
the
conduit
with
commimtratcB
which
wires in rilbrr dirrrlion toward or from the finme.
IJ.^J. SPRING TEKMINAI. CLIP; lohn Schadc, Jr.. HrooUIyn, N. Y.
App. filed March 11, uyiy. pBiinprd spring clip ha^ n loop on one of
itM arm* ing^KixK a pinion in the olber arm i»o an to clatnp upon o
circuit wire in-irrlnl ihrouKli *aid loop.

Morton Hnven*.
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too

long
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discussion
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The attendance was
proper

prevented

some of the more timely subjects presented.
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greatest interest
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electro-

Society.

membership

on the contrary

most enthusiastic members have

little

The

far

from

a

large

interest

papers treating problems from the purely chcmicil standpoint,

and

is

it

very doubtftil whether they would follow the society

if

thus diverted from the lines of development whicli have led

it

to

95-'

955
955
956

possesses an

become merely an

practically

-A.mcrican Electrochemical Society

proportion of

it

under the proposed arrangement

that

the

sufficiently

only tangible evidence .of the existence of the

TraiiSiictioiis,

its

would get more

societies

but apparently the psychologfical

arrangement as proposed was not

aji

'J"he

individuality
lose,

titan at present,

present prosperous condition.

its

lK>sed

A

step like that pro-

would without doubt seriously impair the professional

solidarity

and the

esprit

de corps inspired

workers by the foundation of the
lieve that the

membership

society,

at large will

in

that the attendant

feel

sacrifice of the interests of a rising profession

expai>ding industry can be justified
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for the

the supply of a larger

same money.

electrochemical

and we do not be-

tipoti

qti.iiitity

and of
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nf reailing matter
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Variable-Speed Three-Wire Motor.

A

Ihis statement

form of variable-speed motor which can be designated ;s

"three-wire"

on account of

generator,

described on page 943 of this issue by Prof. Benj.

is

F. Bailey.

Its

resemblance to

its

three-wire

a

operation at variable speed can most conveniently

m.

e.

f.

contmuously devoid of

tapping

points

carries

forms the desired neutral
point

point of the armature.

f.

system

is

balanced, but

system the

side of the

m.

e.

midway between

is

In

manner with reference

when
e.

m.

The

point.

f.

conduct

to

in a

itself

armature sections that are

to

cycle during each revolution.

is

an

upon the resistance

The most con-

local leakage reactance of the inductance.

employ an additional

to

on one

ex,cess of load

of each side fluctuates through a

f.

inductance

w^hose

e.

terminals

connected to the neutral wire of the system.

are

It is

evident also

any number of similar inductances could be added

at

various space positions, with a steadily decreasing added im-

provement in the elimination of the voltage

designed generator of

this

with normal

type

is

of one-half the normal value

and the neutral

;

normal value

while
if

obtained by weakening the

m.

e.

field

f.

were impressed between

when both outer wires are

use, while greater speeds are obtainable by

armature.

The

in

field

the neutral wire form the circuits to the

article referred to

schemes

ferent

weakening the

that

may

"neutral" wire to the armature.

will be

It

the

noted at once from

reference to the article that the writer proposes the use of a

inductance

single

A

circuit.

coil

inserted

in

in

scries

the

neutral

wire

three-wire generator operated with the connections

indicated would suffer an

enormous and prohibitive change

the voltage bctwecji the neutral

machine used as a motor

A

and each outer wire.

would

suffer

tendency to maintain con&tant

speed

a
;

large

that

is,

fluctuate through a wide range, but during operation

speed

would remain

momentum

driving torque in a motor
for constant

Thus

of the armature.

e.

m.

f.

is

common

while a

demand

for

With three

it

the

j>oinls

on the armature and

would be dec/eascd

may

be

to a grwiler cxteiil

were wound cm a three-phase transformer core,

much

greater decrease would be obtained by the use

of three inter-connecte<l inductances.
practically all of the current

is

The author

confined to half

«>f

improvements

article

in

this

rendered possible

development

this

Not

the least

found

to be

is

in the

although the excellent performance of machines of

fact that,

commutating-pole type has been known for many yeari,

the

the adoption of the auxiliary-pole construction did not

At

general until almost the present time.

this

how-

manufacturer of direct-current equipments

ever, almost every

some

The slow progress made

of his machines.

in the general application

commutation can, perhaps, be attributed

aid to

become

writing,

of this

two prime

to

lutely

namely, the lack of conditions which rendered absonecessary the use of extraordinary precautions against

sparking;

and

when

magnetomotive force of the armature

the

former

the

impression

prevailing

that

only

counter-

is

balanced over the whole air-gap area could satisfactory results

The enormous demand

be obtained.

that arose for variable-

speed motors for direct connection to machine tools, and for
high-speed

generators
that

for

steam

with

use

could be met most

ployment of the conimulating-pole construction.

ments of commulatioii are
furnishes

Hux

solely

adopt

to

inclhods

amount

macliiiies

without

this

the

nut

ill

txlra

llic

and hence

unnecessary

require-

may

it

and

with

coils

lield

a

produce satisfactory

to

There

expense.

conditions, however, under whicli
to

The

the auxiliary pole

caused manufacturers

fact has

windiiiy

of

of copper

extreme

arc

be desirable to resort

more expensive construction embodying

iieulrali/ation of the

by the em-

the cuil directly under the brush,

111

the proper apprecialu'ii ul

mininiuiii

met when

fully

created

turbines,

satisfactorily

armature magnetomotive

the

complete

force, as pointed

the article in this issue.

constant

isolated induct-

neutral wire, the fluctuation in the' tor<|ue

somewhat;

the coils

the

its

not so grc'it as is the requirement

in a generator.

ance coils connected between three

lessened

on account of

constant

in

torque

would

practically

in

.'»imilar

change
its

remarkable feature of

dif-

interconnecting

for

issue gives an outline of the

conditions

above describes several

used

be

An

by the employment of such poles and points out the advantages

causes,

Intermediate speeds can be

wire.

machinery within the past few years

details of direct-current

f.

impressed between one outer

is

the normal

when one outer and

m.

speed would be increased to double

its

and one outer

the neutral

e.

in the constructive

has been the use of commutating poles.

field

when normal

impressed across the outer leads, or when an

most important developments

of the

uses commutating poles on

fluctuation.

Mrengjth will operate as a motcr at normal speed
f.

One

f.

two being

of the other inductance, the middle points of the

DiRECT-CuRRENT MACHINERY.

IN

and disadvantages occasioned by their presence.

m.

joined to the armature in electrical space quadrature to those

well

COMMUTATJNG PoLES

at all

on the two sides of the

the load

there

potential at this

two outer leads

venient method for minimizing the fluctuation in the

if

same mechanical

connected across an elec-

is

certain range, the value of which depends

the

of

its

the

that of the

when

positions of the armature

the

value

effective

subjected to the same

is

diameter on the armature, the middle point of which

trical

the

same

the

symmetrically connected to the external circuit and pass through

m.

e.

simplest form a single inductance

ni.

am-

alternating current

no tendency

llie current has

loss,

connected as to produce at a point exterior to the armature a

phantom of the neutral

e.

An

,currcnt.

current as every other section and

selective

A

in-

meter would doubtless show that each section on the armature

heat

that

should not be

it

terpreted as indicating that certain sections of the armature are

current generator equipped with inductive reactance coils so

is

19.

characteristics

of the so-called three-wire generator, which consists of a direct-

and

No.

evidently intended to apply to certain instan-

is

taneous positions of the armature, and

between
be appreciated by reviewing the variable

XLIX

Vol.

stales

thai

ihe armature.

h

is

interesting to note that auxiliary poles arc being used

with i)ractioally every
chine

cm

potential

llie

.ind

iii.irkvt

type of direct-current comiuutator
,it

the

present

v.iriable-voltage generators

low speed; constant-speed and
low

time.

anil high voltage;

iiuludiiiK

for

variable-speed

liigli

ma-

constant

speed and

generators

for

conslanl-specd and variable-speed shiinl

and compound- wound

nrntors

and

low and high voltage.

I'hc last

few months have witnessed the

intrddiiclitiii

i.f

the

auxiliary pdle

series-wnund

luninr

fur

motors

r.iiKvay

for

wnrk.

Mav
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and many interesting dovelopnicnts are promised
tion with railway motors having high

where 3000

terns

connec-

in

come

over a very

efficiency

the

93i

more

volts or

distance.

not necessary in order to over-

is

we may expect

Xevertheless,

volts the standard trolley pressure in cities for

large range of speed both for low and high voltages.

to

600

find

many

years to

come.

The

R.^ilway

Electric

Increased

Prospects of

The Temperature

and Brilliancy of Carbon,
Osmium and Tungsten Incandescent Filaments.

Voltage.
The

road has

electric trolley

now been

this country for 20 years, reckoning

Richmond

electric railway,

in practical service in

from the

and during

;'.ll

m.

f.,

been practically one trolley line

e.

has not, of course, been rigidly adhered

of that time there has

namely 500

to,

volts.

It

and motors are not

nearly so sensitive' to changes of line voltage as are incandescent

lamps

the

;

m.

e.

especially

late,

has been generally raised to 600 volts of

f.

on third-rail systems, and along country roads

many

with

fallen considerably below- 500 volts

has often

it

cars

operating simultaneously; nevertheless, the broad class of 500-

remarkably well maintained

volt trolley-line pressure has been

The

for 20 years.

recent advent of the alternating-current series

railway motor has caused the trolley line

up to 3000 volts

some

in

m.

f.

to be increased

cases, 6000 volts in particular instances,

and even

principally abroad,

e.

under steam-railroad

to 11,000 volts

This great

service conditions with private right of way.

in-

crease in line voltage, rendered possible by the use of alternat-

power houses, or
line

e.

m.

The

makes

motors,

ing-current

is

f.

distance

practicable

the

much

sub-stations, very

between

when

greater than

the

limited to 600 volts.

Moreover,

prevent the use of high-voltage wires in city streets.
the

of 600 volts

urban

is

with

ficulties

town, the

ordinarj'

of the

limits

trolley

The

f.

dif-

pressure are met in the open country on inter-

Here

routes.

m.

e.

found to be adequate and satisfactory.

this

it

necessary

frequently

is

transmit

to

energy by high-tension alternating currents to distant sub-sta-

and

tions

to

step-down the

e.

m.

formers and rotary converters.

f.

It

to increase the direct-current trolley

to

600 volts through trans-

has recently been proposed
e.

m.

f.

to 1200 volts,

ing the generator and motor voltages accordingly.

quadruple the distance

to

many

In

cases

it

would

enable sub-stations to be dispensed with entirely along inter-

an

e.

m.

f.

If

should be found undesirable to operate

it

of 1200 volts, in city streets,

motors

to operate 1200-volt

street-railway motor

and

was

full

for

rising above 600 volts in pressure

mutation under heavy load.

speed beyond those

many

owing

With heavy

at

might be practicable

at half-speed in the city limits

to opeiate at the full pressure

The

it

and

limits.

years prevented from
to difficulties in

load,

com-

any serious spark-

ing at the commutator was liable to carry around, and shortcircuit the armature.

In recent years, however, the use of the

auxiliary poles has enabled good

even

at

marked overloads, so

enabled the

c.

m.

f.

commutation

that the

to

be secured

commutating poles have

to be increased to 1200 volts.

would not

It

be surprising, therefore, to find the 11,000-volt altcrnating-cur
rent railway system

come

into use

on long distance

electrified

steam railroads with private right of way, booo-volt altornatingcurrciii long distance inttrnrban railroad

systems with

experimental

certain

Ordinao'

mean

recently appeared

luminous radiation from

the

carbon

dard U.

mean

c.

Of

p.j.

course,

from 2

initially

it

far to explain

and timgsten

consume

filaments

S. central-station

or 2.86 wattjs per

go

results obtained

about

horizontal hefner (3.41 watts per m.

3

filaments.

watts

per

The

stan-

h.

c.

p.).

lamp consumption

is

somewhat

less,

horizontal hefner (3.25 watts per m. h.

make such lamps consume
c. p.
The lower the con-

possible to

is

per m.

to 6 watts

h.

sumption, the greater are the temperature and the efficiency, but
the useful life time

rapidly diminished by

tlie

evaporation of

the filament, and the deposit of the evaporated

and condensed

.is

carbon on the walls of

tlie

three watts per hefner

is,

lamp

consistent w'ith a satisfactory duration of

practice,

new tungsten lamps

J'he

The consumption of

lamp chamber.

therefore, such as corresponds to the

working temperature that can be safely employed in

highest

liorizontal hefner

glowing

the

life.

are expected eventually to consimie one
(1.135 watts per m.

of

filament

h.

c.

p.).

l-watt-per-hefner

a

tungsten lamp with that of a 3-w-atc-per-hefner carbon lamp,
it

manifest that the tungsten filament

ib

therefore, the hotter of the tw-o.

working

the average

The question

length.

time

life
is,

higher temperature,

claimed to be of satisfactory

is

therefore,

the brighter, and,

is

this

-\t

is

the reduced consumption

and

increased efficiency of the tungsten lamp due entirely to the

working temperature;

of

increase

or

more

and

visible

is

it

due

partly

whereby there

difference in the quality of radiation,

is

to

a

emitted

less invisible radiation?

The measurements

(lOO-volt

ature of a carbon

hefner

zontal

is

1850° C.

perature

1660°

is

is

C. =: 1933°

=2123° Ab.
i.i,

temper-

indicate that the

consuming 3 watts per mean hori-

i

The

and

absolute,

that

of

a

watt per mean horizontal hefner,
ratio of increase in absolute tem-

According

or an increase of 10 per cent.

to the

empirical law of Lumraer and Kurlbaum, the light emitted by a

glowing body

increases

temperature,

for

power of

is

worked

1933°

1900°

at a temperature of 2123° .^b.,

it

much

.\b.,

a

little

it

would consume

The

twelfth

would give about

3

working temperature of

light as at its actual

Lummer and

watt instead of 3 watts

1

Conscx]uently, the increase of working temperature

which the tungsten filament

will stand

capable of accounting for

sumption.

Ab.

a carbon lamp were

which means that according to the
law,

per hefner.

is

power of the absolute

12th

if

Kurlbaum

tion,

the

as

temperatures over

over 3; so that

I.I

times as

Moreover,

it

is

all

without undue evaporaof the reduction in con-

interesting

and

instructive

to

observe that no diflferenccs in color or distribution of radiation

were found between filaments of osmium and tungsten

assuming
over

this to ho the

osmium

will

for sys-

Herr Grau

of

filament

tungsten filament, consuming

iiu.ilities

is,

The

the relative luiminous behavior of carbon

direct-current service in city limits, and 1200-volt direct-current
that

studies of

incandescent filaments.

trolley systems for ordinary intcrurhan routes

;

an article has

in the Digest,

'

This would

which a given number of cars could

of high-tension alternating currents.

week

chang-

be operated from the power station without the intervention

urban routes.

this

Elcctrotcchnik itnd Maschinenbau, by Herr A. Grau, on

in the

watt per mean
By comparing

conditions of service in cities and small towns, however,

within

As noted

initiation of the

filaments

of the

withstand.

former,

fact, all
is

the

improvement ot

attributable to

the

;

so that

tiuigsten.

more refractory

or to the higher temperatures they

;

:

:
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"Stanley Rule" Transformer Patent

Arrangement Upheld.

Electric Patent Pooling

XLIX, Xo.

Vol.

Litigation.

When

was entered into between the
General Electric and Westinghouse companies 10 years ago,
the Sherman Act was already irr force and there were being
enacted anti-trust laws in various States, which it was thought
could be interpreted to prevent the General Electric and Westinghouse contpanies coming to a positive agreement to regulate
prices upon their products as protected* by their respective
the patent agreement

patents.

A

decision has recently been rendered by the United States
Circuit Court of Appeals for the Seventh District which deals
with this question in a way to protect the owners of patents

The following

and inventions.

from

extracts

this decision are

'

owner of

the

is

That stands

a valid patent.

The only

unquestionable fact on this writ of error.

as an

gra'nt to

the patentee was the right to exclude others, to have and to hold
for himself and his assigns a monopoly, not a right limited

or conditioned according to the sentiment of judges, but an
absolute monopoly constitutionally conferred by the sovereign
lawmakers. Over and above an absolute monopoly created by
law,

how can

the

same

there be a further and an unlawful

thing.

monopoly

deprivation

or

injury

greater

a

Is

in

in-

authorizes a combination or pool to do what
To say yes means that substance is

tiicted, if plaintiff

can do directly?

disregarded,

words confer upon the people some

scare

that

when by

sort of a right or interest counter to the monopoly,

the terms of the bargain the people agreed to claim none until

them

have matured.
"None of the provisions of the contract, in our judgment,
touched any matter outside of the monopoly under the patent.
The control of prices and output, for reasons already stated,
did not deprive the public of any right. Both before and after
the period covered by the contract the market was demoralized, prices were cut, and the owner of the patent was getting
fthe patentee's) deed to

's

shall

nothing except by the slow and expensive process of litigation
but the public was not entitled to profit by competition among
infringers.

The

IKjrtioning

the

internal agreements relating to royalties, pro-

and

supervision

business,

did

penalties

not

States Circuit Court of Appeals for the Second

New

York, in a decision rendered
on appeal patent No. 469,809 granted to
Electric

&

Stanley.

Jr.,

on March

i,

Westinghouse
of William
This patent, which is claimed

Company

^lanufaoturing

week, sustained

last

1892.

the

assignee

as

cover fundamentally the transformer, has been the subject
of considerable litigation, in one instance not having been susto

and

tained

several

in

present opinion

The

principal

R

rule"

other insitances

declared

of the patent

given

the

in

interpreta-

the light of a

in

The

specifications.

The

valid.

was written by Judge Townsend.
point in the litigation turned on the

tion of the claims

"C'

pertinent

plaintiff

The Unied
Circuit of

so-called

claims

of the

patent in suit relate to "a primary coil containing such length
of wire exposed to magneto-electric induction that

when

operat-

ed with the dynamo with which it is to be used with its
secondary circuit open, the electrical pressure and counterpressure in its primary circuit shall be equal with incandescent
lamps or other translating devices in the secondary circuits.
"Each converter adapted to the dynamo operating the system
has its primary coil made of such length that when supplied
with its full proportionate share of the entire normal e. m. f.
of the machine, its secondary circuit being open, the electrical
pressure and counter-pressure in the primary shall be approximately equal

with the

in the secondary
of the circuit when not

devices

translating

circuits of the converter to be cut out
in

use without the introduction of any resistance in the place

of them."

The "Stanley Rule"
so

figures

largely

as given in the specifications and which
the

in

thing to be determined

is

litigation

"The

follows:

as

is

first

the lengtli of the primary coil. This

should be of such length that reacting self-induotively upon
own magnetic circuit the average counter potential so
its
produced appro.ximately equals the potential applied to the

primary
tically

When

circuit.

the secondary circuit

obtain these results in practice
I first

ammeter

so constructed an

show no current when

I

prac-

will

is

open.

To

use the following method

choose the percentage of efficiency to be obtained.

Then

tires.
The public is not
and infringing makers of the
injured by an arrangement to compete with adversaries for the

having selected a type of magnetic circuit affording as great
magnetic conductivity as possible, I apply such a length of
primary conductor that acting sclf-inductively uix>n its core,
the difference of the counter potential and applied potential
nniltiplied by the current in the converter shall equal the predetermined loss of energy inevitable in conversion, and vary the

public's patronage.

length

or concern the public at

aflfect

all.

,

the

owner of the

had the right, either alone or through licensees, to
tire on the
accumulate funds with which to push the
market and in so doing to undersell the makers of other tires
patent,

"Mow, were

the

patentee

the

manufacturer, he

questionably have had the right to
prices;

and were

the other parties to

ers for the patentee, at a given

and maintain his own
the contract manufactur-

fix

figure

for

such manufacture,

and maintain the selling price would
nor could this be questioned were he to make tlic
still remain
manufacturers his selling agents also. How, then, does the contract under review make a case in which the palenlcc through
his manufacturer is not entitled to fix and maintain priceshow is the arrangement, in effect, different in any way of
rcitraininif trade or cumpclition, from the arrangement jusi
which the jiatenlec unquestionably has ih.il
suiijKisi'l.
in
the patentee's right to

fix

;

right

prior decisions in

imdcr review, thc'manufacturers ii.< In the
public, arc not competitors; but neither would they be in the
case's supposed; in both cases the public sufTering nothing exfor so long, at
cept what the patentee had the right to exact
in the case

;

least, as the

patentee

is

not cx.icting, as the value of his inven-

an unreasonable sum Cand his action

in

that

re8|)cct

is

that
its

it

may

consider as determined by the

circuit that as Stanley

was the

first

to dis-

encountered in .Utempting
to secure sclf-rcgukition were due to an improper length of wire
in the primary coil, and to disclose a method of means for
determining the pn>|)er length of wire, thereby proportioning
the energy absorbed I)y the geMiialur to the energy consumed,
he was entitle<l to cover broadly any transfornier having subwhicli snob
stantially such lengith, irrespective of the metliod
cover and suggest that the

difficulties

li.\

was ascertained. The question nf iiifringenu-nl thus
dipiiiils on vinhether the prvmiiry of the defendant's transformer has substanti;dly snob a length of wire as would have
U-UKlli

been olytained

!'

"True,

tion,

wire until the de.wrcd results are obtained."

cif

The court held

would un-

(.''

K

if

The

rule.

its

length had been determined by the Stanley

c<iuiit

states

th.it

while

it

now

.ippears

tli.it

by

the use of later .ippliaiices other losses of which the patentee
was ignoraiw, may be measure<l and ascertained, it does not
th;i1 this ignorance of the patentee or the knowledge
subsequently gained from the iinor use affects the status of the

imderst.ind

invention

in suit.

The

fact that the

p.ileliilei-

did iml fully inidi

1

g(Kid faith, and not as a

upon which his invention operated or that
his ins<riietions were capable of a construction which would
render the patent impracticable and defe.it his ptirimscs, should
not ilejirivc him of the benefit of a meritorious inveivtion. pm
viiled it app<-;irs. as it is found in this cise, that llio palnit

nothing that the

suffirientlv

not here questioned)

it

the price exacted should
tributed
tracts,

among

is

In-

within his
rtrlained

own

right to say

whether

by him.scif, or shall be disThe conhim.

the |«;ople inamifat-tiiriiig for

made in
mere subterfuge, I can see in them
Sherman Act was intended to prevent."

therefore, in

the case before us, having been

st.ind

the principle

flisoloscd

to

those

skilleil

in

ihe

.ut

Ihi'

cause of

:

M-\v

I!,
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previous defects and a new and useful discovery and invention,
by means of which they might be successfully overcome. He is
not to be deprived of the benefits of his invention because
he may have been mistaken in his statement of the reasons
why the result was secured or may have failed to correctly
state the theory of their operation.

When

Stanley instructed

wind on wire until the loss of energy was
provided for, he must necessarily have referred to that loss
which was capable of being ascertained by measurement.
the constructor to

Xeither the patentee nor the public at the date of the invention
could have estimated losses other than the copper !os.ses on the

open primary.

Accident
we go

.\s

Mr. Bion

to

Arnold.

J.

J.

The

Arnold.

purpose. If a grinding machine is to produce its highest output the speed control must be readily obtainable, not only to
correspond with the quality of the wheel used and the work on

which

it is

used, but sufficient to compensate for the wear in the

diameter of the wheel. It is very important that the periphery
of the grinding wheel should be kept at the maximum cutting
Mr. Houghton also pointed out the imspeed at all times.
portance, in equipping machine tools with motors, to avoid the
adoption of any apparatus which would require additional
mental or manual labor on the part of the workman. Any extra
duty of either kind will result in one of two things either
from divided attention the quality of the product will suffer, or,
what is more likely, the operator will not use his equipment to
the best advantage and the quantity of the product will suffer.

—

In either case, the proprietor will not receive full benefit from

to press a ncwsipaper despatch reports a

accident to Mr. Bion

935

shocking

liis

investment.

report states that while

Mr. Arnold was making some adjustment of the machinery

Illuminating

was entirely severed. The account continues
"Mr. Arnold closed his mouth firmly, though the blood from the
severed tongue drenched his clothes, sprang into the machine
and drove rapidly and accurately to the Mercy Hospital, where
he arrived twenty minutes after the accident happened. The
surgeons stitched the tongue together and assured Mr. Arnold
that it would knit and that he would in time be able to speak
again." Another account states that in the hospital ^Ir. .\rnold
with pencil and scratch pad gave this explanation of how the
"Was with my brother in his new auto.
accident happened
He killed the engine, I got out to prank it Spark lever was too
Engine kicked back and pulled my chin down
faj advanced.
on radiator. It cut my tongue clean off. I drove machine to
Mercy Hospital, where Dr. J. M. Lilly sewed it on. I am
doing no talking for several days."

of

Test

the

Vacuum Tube

Lamp.

of the automobile of his brother, the engine "kicked back,"
striking his chin, which brought his teeth together and the end

In the report of the April meeting of the

of his tongue

of Electrical Engineers in our

made

issue

for

American

May

Institute

4 mention was

of the tests upon three lighting equipments installed in

the lecture room, which tended to

show

that the

vacuum tube

system was the most efficient. The vacuum tube lighting system consisted of a Moore tube lamp 176 ft long operated at
what was stated to be 14.8 hefners per foot, being fed automaftically with nitrogen.
The concealed incandescent lamp
system consisted of 288 8-cp ng-volt ordinary carbon-filament

:

Electric

Power

in

Factories.

In a paper on the subject of "Electric

Power

Factories."

in

May

meeting of the Cleveland Electric Club. Mr. F.
Houghton compared the losses between electric drive and transmission by shafting. The friction at the bearings in shaft transmission is very high. At one steamship dock in Xew York
City it was estimated that it took three tons of coal per day to
run the shafting alone. Such losses are practically eliminated
by the use of electric power.
read at the

The

great flexibility of electric transmission allows hoists to

be installed to advantage in
cult or inexpedient to use

greatest advantages

when

the

motor

is

is

many

situations

where

steam driven machinery.

it

is

One

diffi-

power begins only
ceases when the motor

that the e.xpense for

started

and

entirely

.\SSEMBLY ROOM, UNITED ENGINEERl.NC BUILDING. ILLf.MIS.\TED BY
V.-\CUUM TUBES.

of the

stopped. The author also pointed out the benefits obtained by
providing each machine with its own motive power and to
operate that machine at its maximum output.
With the adis

vantages of new high speed tool steels and the incentive of
premium and bonus systems of payment, it is almost essential

machine shall be capable of being driven to its maxiand since that maximum varies according to the
work and material the necessity for an independent control of
ample motive power appears.
On the subject of speed control, Mr. Houghton referred to
the various methods used to accomplish this result.
Special
motors, he .stated, are constructed with two independent armature windings which may be combined so as to produce the
special speed changes desired, while in some instances storage
batteries have been used.
There seems to be a general opinion,

behind a cove.
Each of these
lamps was equipped with a Prink reflector. In this system there
were used also three incandescent clusters, each containing six
25-cp carbon-filament lamps concealed by opalescemt reflectors.
The exposed incandescent lamp system was a temporary circuit of incandescent lamps installed to parallel the vacuum tube
throughout its length. For this purpose there were used 90
incandescent

The
117-volt incandescent lamps.
vacuum tube system consumed 4150 watts

that each

i6-cp. 3.5-watt.

mum

that the

capacity,

however, that

.1

greater range of speed variation

can ailvantagOously be secured

in

the motor

is

itself.

required than

To

provide

number of speed changes necessary for lathe;,
boring mills and similar machines is more than can properly
Ik- demanded of the motor alone, but it may be accomplished by
cutting in or out of resist.ince in s))ced controllers made for the
for the great

of

fiictor

located

lamps,

.75

:

the

concealed

watts at unity power

factor,

test

at a

lamp system consumed
while the

showed
power
io,2.w

exposed incandescent

system consumed 5050 watts also at unity power factor. The
tests of the consumption were made with the same instruments
Measurements of the illumination throughout the
throughout.
room were made at nine stations by means of a portable GenExpressed in hefncr-lcot, the
eral Electric illuminometer.
mean illumination for the vacuum lube system was found to be
,v68; for the concealed system i.oo. and for the cx|K>sed sys-

The tests would seem to indicate that the rectangle
vacuum tubing without reflector produced 48 per cent more

leni 2.48.

of

useful

required 18 jKr cent less power than
composed of bare incandescent lamps without re-

illumination and

the rectangle
flectors.

This

corresponds to an increase of 80 per cent

in
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what is urgently needed is something that will
smoke and mist and storm. There would be many

a makeshift; for

illumination for the same power, or a decrease of 45 per cent
On the basis of 4.3 watts
in power for the same illumination.
per spherical candle-power for the 3.5 watt incandescent lamp,

penetrate the

corresponds to 2.4 watts per spherical candle-power for
the Moore tube. The estimate given by Dr. Steinmetz in his

advantages in using incandescent electric lights throughout the
large area where a suitable current is now available an area
rapidly increasing, and doubtless destined soon to cover nearly

remarks was

cur whole land.

—

this

2.5 watts.

The

objection to the use of electric

that they are liable suddenly to fail

Lighting

Electric

rent

Europe.

in

of the Beck Flaming
J. Auerbacher. vice-president
Compan}', has just returned from a trip abroad, during
which he made a special study of the European electric lighting
situation.
He noted with much surprise the remarkable strides

Mr. Louis

the

that

abroad.

new
The

incandescent

high-efficiency

osmium and other

tungsten,

lamps

made

have

similar lamps are

in great numbers and have already practically displaced the regular type of incandescent lamp. This is no doubt
due to the well-known economy of the lamps which appeals very
strongly to the foreign shop-keeper, who usually calls a family

installed

As to
council whenever he decides to spend over a dollar.
arc lighting, practically no enclosed arcs are in use, the open
arc and the luminous arc having the field to themselves. Here
again, economy plays the important role, the poor economy of
out of the race.
The luminous arc is very extensively used for municipal lightThe method most in vogue is to fasten a wire cable being.
tween the houses on the street and suspend the lamps from the

the enclosed arc putting

center about 35
street at a

illumination

all

the

—

Electricity Versus

Steam

Shop Operation.

in

it

Lx)oking

above the ground.

feet

row of

electricity

motive power of the trains; for. should the
current cease, and the signal lights go out, the train would at
the same time soon be brought to a stop, and there would
be no immediate danger from the interruption. But on roads
where electricity is not the motive power, the best illuminant for
the new signal would perhaps be gas stored under pressure in
tanks ^gas such as is used in many of our railway ears or in
Since
the gas buoys set along our shores by the government.
these buoys burn untended for months in storm or calm, it
would seem that such a light might well be adapted to illuminate the semaphore arm. For if a line of oil lamps were used,
the temptation would be strong to economize in weight and
consequently in oil capacity, and thus to have only a moderate
brilliancy where a powerful light is needed.
also

is

Lamp

lights,

for any reason the cur-

would not be serious where

interrupted,

is

if

these lights,

tlie

effect

is

down

the

very good and the

that can be desired.

Some new types of mercury vapor lamps were observed in
Paris, having bowl-shaped globes about 12 inches in diameter and
15 inches deep, containing two nTercury vapor tubes, serpeiitine in
The Carbone lamp is making headway in Europe.
This is a semi-enclosed lamp, having an efficiency between the
open arc and luminous arc, and giving a brilliant white hght.
One of the reasons for the favor with which this lamp is
meeting is the fact that it burns about thirty-four hours on one
trim of carbons otherwise it could not be considered in compeshape.

At a

recent meeting of the Southern

&

Southwestern Railway

Club, held at Atlanta, Ga., two papers were presented on the
subject of electricity versus steam in shop operation, the author
J. H. Kliiick, of the Westinghouse Company,
and of the other, Mr. H. P. Powell, of the General Electric
Company. Mr. Klinck stated that in a comparatively recent
instance a plant which required an average output of 300 hp
when belt-driven, was converted to electric drive and the averIn a railroad shop
age load became approximately 150 hp.

of one being Mr.

the importance of the losses

much of

that

power

the

work

the

utilized

relatively great, for the reason

is

done on over-time. At these times
extremely small as compared with that

is

is

wasted, as only a few tools are in operation at once.

new shop equipment

design of an entirely

In the

the limitations of the

;

tition with the

luminous

With this type of
are very apparent.
from a central power plant, it becomes
necessary that the buildings making the heaviest demands on
By doing away with
the power plant be located adjacent to it.
long lines of shafts and making possible the use of individuallydriven tools, the electric motor has proved to be one of the
most powerful agents in the development of the present highly
engine-driven

arc.

Railroad Night Signals.
In a very interesting article, .Mr. G. .\I. Strattun, discussing raildisasters at night, in the .May Ccnhiry says: The plan that 1

way

t<> use throughout the twenty-four hours
Ihekindftf signal which is now employed only by day. * * * This
could be accomplished simply by making at night the vane of
.Xs, in our cities, lights are arranged
the semaphore luminous,

.would propose would be

in

lines

and

could Ijccome a fiery

midway between

be,

of

fire

arm pointing outward or down
these

would be strikingly

buildings or of streets.

It

directions,
diflF'.-renl

would

at

will.

both

in

given

difficulties

signal would not be great.

The glowing

of introducing the

A row

new

signal

fr)rm

of

of half a dozen oil-lanip>.

stretched along the front of (he signal

arm — lamps

—

equipment of

reason

for

the

railway

of this

use

be

shops,

type

of

current, each of which has

qualit,'

would best be white, and of course should not change in
This would at once
tint in order to convey their meisage.
remove all need of discerning wlu-lhcr the line burned white
or urccn or red, with all the risk which the distinct inn brings.
mechanical

electric

in

line

of the typr

could be counterpoised
at present used in the block system
to prevent their interference with the proper action of the
F.ven with such lanternt
mechani<>m which controls the arm.
the new system would have an immense superiority over Ihc
old, but no one should regard the^c weak lights a; more than

is

—

—

of special

field

a

stall.'itions

its

own

peculiar advantages and
most of the recent large

In

fitness.

its

in-

combination of these two' systems has been used,
units being of the polyphase type with

main generating

amount of

roUiry converters for furnishing the re(|iiired

dircol

current.

Mr,

light.?

he

has enabled the service

Many arguments may

of

need

a

Che

'1

it

:nid

if

continue for purposes other than the block signal. A continuous line of light, moreover, would be visible at a far greater
the present single light.

the

strongest

very

equipment

own

is

behalf of

in

the

but

form stand out entirely distinct from all the colored lights
whose use ui)on the railway it may, in the end, seem wise to

distance than

Moreover,

shop.

lit.his

or.

Such

from the usual

also,

railway

efficient

of the overhead crane to be utilized.

the single fact that those roads whicJi have inare now its
at first, perhaps, with many misgivings
stalled it
There arc available two general types of
ardent advocates.
electrical apparatus, the alternating-current anil the direct-

the attention, so here the signal

to catch

letters

plant

driven

installation

I'owell

stated

cent of the |)ower
is

used

for

his

belief

consumed

driving

in

a

umiccessary

dcscrilH'd experiinenis carried out

Electric

down

Company

tci a

Iti

which two

seldum less ihaii 40 per
steam-driven machine shop

that

shaftiivg
in

and

belting.

He

the shops of ihe General

7J-in, c.ist-lron di>.ks

mitiiinum di.inieter of 6 inches.

were cut

With a mechanicallythe work required SO

loiil using three-step cone pulleys,
minutes; with an electrically-driven tool, operated by a v.iriablespeed motor, the work was accomplished in 31 minutes. Thus
the belt-drivPn tool required ()0 per cent more time to do the

ilrivrn

work than

Ihe

cIcctTically

driven

ment 1 Mr. Powell considered

one.

For

that the sitnplest

electrical

equip-

and best method

M.w
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the one requiring the use of the two-wire system with the
speed variation obtained by field control. By the use of the
commutating-pole type of motor, giving from 100 per cent to
400 per cent speed regulation, the varying requirements of
almost any tool can be met at a slightly increased cost over
is

The choice of the
constant-speed or standard-speed motors.
exact type of motor to be used is largely influenced by the work
Shunt-wound motors have very good speed regulato be done.
under various fluctuations of load. In the case of machines
which either run very slowly with sudden and intermittent
loads, or of machines having parts whose inertia requires the
expenditure of much energy for any considerable change in
It is advisable to
speed, compound-wound motors are better.
use fly wheels in connection with compound-wcun<l motors on
such machines as punches, shears, planers and similar apparatus.
tion

In

many

classes of tools, especially those

making slow,

inter-

wheel either on the
motor shaft or on the power-receiving shaft of the machine
Cranes, hoists and winches are
tool cannot be over-estimated.
usually equipped with straight series-wound motors because they
are capable of exerting a very high starting torque. Series-wound
motors are also usually employed with large boring mills and
mittent and heavy cuts, the value of a

fly

similar machine tools.

Electric
The

Railway

seniors

Engineering

electrical

in

engineering

at

and

in

Cornell.
mechanical

are maniwork.
About no
are taking the general railway lectures, and one-half this numThe interest
ber are in the more highly specialized course.
has been greatly stimulated by means of non-resident lectures
by Mr. C. O. Mailloux and by Mr. W. X. Smith, of Westinghouse, Church, Kerr & Co. Mr. Mailloux's lectures dealt with
engiineering in
festing

great

Sibley College,

interest

in

Cornell

electric

University,

railway

velocity-time curves and mechanical integration as applied to
their manipulation.

The series of six lectures now being delivered by Mr. Smith
have the following topics: i. Preliminary examination to deTopography,
2.
termine the status of the railway project.
train tormage and time tables. 3. Speed time curves and other
Working conductors.
methods for power determination.
4.
and transmission lines. 5. Substation and
power house location and equipment. 6. Steam versus elecThe lectures are intended to embody an
tricity in operation.
trolley,

third

The course is only concerned incidentally
engineering features of railway construction. The
to tell young engineers what information to go after

railway projects.
idea

is

civil

and how best to make use of it after it is secured.
Such courses as this are given only in the latter half of the
senior year.

to meet the requirements and have passed into
Some, however, have proved highly meritorious and
are being extensively used on heavy circuits between large

have

failed

history.

cities in this country.

Mr. Walter P. Phillips, who was for many years general
the United Press, and who is an old-time telegrapher, has given much thought to the subject of high-speed
transmission and has done some good work in that direction.
He has just been granted a patent on an improvement upon the
system of machine telegraphy invented jointly by himself and
the late Roderick H. Weiny. The messages to be transmitted
are first recorded at the sending station by an apparatus
operated by an ordinary hand transmission key, which embosses
This tape
the messages in Morse characters on a paper tape.
is then run throug'h a suitable transmitter by means of which
the signals are sent over the line to a second embossing apparatus, by which the record is reproduced on a similar tape.
This latter tape is then passed through a second instrument
similar to the transmitter or divided into sections and used
for operating a number of such instruments, which in their
turn operate a sounder or sounders from which the messages

manager of

may

be read and transcribed.
This system, designed to meet the requirements of the practical operation of long circuits, particularly those which are
occasionally overcrowded, enables several Morse operators at a
sending-station to record at a comparatively slow rate a large
number of messages which may be transmitted and recorded
with great rapidity and reproduced at any desired slower speed
at the receiving station, where they may be read by sound and
The most imtranscribed in the usual way by the operator.
portant consideration in such a system is evidently, therefore,
the provision of means for the rapid transmission and accurate
recording of the mesages in Morse characters on a tape at
the sending and receiving stations, but more especially at the
latter, and to secure this result is the special object of Mr.

In

improvements.

Phillips'

Up

to that time the students are occupied with

routine studies intended to train them for their practical work.
It is felt, however, thai in th-e last term the students should

be g^iven a general idea of the manner in which mechanical and
electrical principles are applied to various phases of engineering

work. Information courses arc not considered to be of value.
but illustrative material must be given to students at the proper

tim« in order to fix in mind the principles and to produce a
feeling of confidence in their applicability to practice.

Automatic Telegraphic Transmission.

The

Installation of

in

wliich a greater voluiiie of telegraph

be transmitted from one city to another in a
given time; first, by increasing the number of wires, and second.
by increasing the speed of transmission, the number of wires
business

may

seems the more feasible way
remaining the same. The
of solving the problem and many systems of rapid (machine)
telegraphy have been invented to transmit business between
For various reasons many of them
large centers at high S[>eed.
latter

way a very much

larger

Double and Single Pole

Switches.
As the "Code" rules are at present, if it is desired to install a
switch other than the service switch, to control lamps requiring
more than 600 watts, it is necessary for this switch to be
An installation for lighting, however, may be
double pole.
made of any

capacity without any switch other than the main
that is, each lamp may be controlled inde-

switch;

service

pendently at the key socket.
In knob and tube work, where wiring for flush switches, the
space is often limited, and if the switch is to control circuits
supplying devices requiring more than ttoo watts, both sides
of the circuit must be brought to the switch, which to properly

oftentimes difficult.
Single pole switches, of the rotary and knife pattern, have
been used on street railway work for years with good success.
There seems to be no reason why a single pole switch should
install is

not

permitted

be

when

installed

where under the

rules

no

be noted that the changes
made at the last meeting of the National Board of Fire Underwriters do not modify the rules pertaining to switches for serswitch would be required.

vices,

Rule

On

It

will

or for motor or heating devices.

The changes made are
There are two ways

this

volume of business can be carried on over a circuit, whether
single or nniltiplex, by ordinary iMorse operators than would be
possible under ordinary working conditions.

rail

exposition of the data needed and results to be secured in the
development of the poewr and equipment required for electric

with the

937

17.

Section

a.

To

read as follows:

all service switches and all
supplying current to motors or
cut-outs, unless otherwise provided (for

constant potential

switches

as follows;

circuits,

controlling circuits

heating devices, and all
exception see No. 8, c) should be so arranged that the cut-outs
will
will protect and the opening of the switch or circuit breaker
disconnect all of the wires; that is, in the two-wire system the

two

wires,

and the three-wire system the three wires, must be

;

:
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protected by the cut-out and disconnected by the operation of

elliptical.

As

the switch or circuit breaker.

duced

the second

when

Fine print note
This, of course, does not apply to the grounded circuit of
street railway systems.

Rule

22,

Section

the rotor speed increases, currents which are pro-

the rotor

revolving

19.

winding strengthen the cross-field

unril

speed there exists a substantially true
In view of these facts it is obvious that any

is at full

field.

portion of the motor winding having a different mechanical po-

To

c.

in

XLIX. No.

Vol.

read as follows

sition

Single pole switches must never be placed in the neutral wire

from the portion which

connected across the source of

is

supply, will be the seat of an induced

e.

m.

f.

having a com-

of a three-wire system, except in the two-wire branch or tap
circuit described in 21, d.

Fine print note:

Three-way switches are considered as single pole switches
and must be wired so that only one pole of the circuit is carried
to either switch.

Rule

T>.

Section

Strike out section.

a.

Leakage Indicator
With

arranged

circuits

illustration,

when

there

is

for

High-Tension Lines.

as indicated in the accompanyinu;
no leakage to ground on the grounded

side of the potential transformers, the algebraic

sum

of the cur-

rents at any instant in the primaries of the current transformers

is

zero; the secondary currents of the transformers will,

therefore, exactly neutralize each other and no current will flow

through the ammeter.

If leakage to

ground occurs on any

FIG. 2.

oni-

—GURV

MOTOR-STARTING DEVICE.

ponent in electrical time quadrature with the impressed e. m. f.,
which will increase as the rotor speed increases. A patent issued
April 16 to Mr. S. R.

leakage; indicator for HIGH-TEN5IOX LINES.
currents in the series transformers will no longer
exactly balance each other and a resultant current will be produced in the ammeter, proportional to and in phase with the
wire,

the

A

leakage current.

patent granted to Messrs.

J.

E.

Woodbridge

and J. B. Taylor on April 23 claims the means by which the
above-mentioned phenomena may be employed in constructing
a leakage indicator for high tension lines.

Self-Starting Single-Phase Induction Motors.

When
circuit

it is

purpose

motor is operated from a single-phase
necessary to use some phase-splitting device for the
bringing the rotor up to speed.
When the split-

a three-phase

erf

Bergman

discloses

means

for utilizing the

above-mentioned phenomenon for automatically cutting out the
phase-splitting device when the rotor is up to speed. As shown
in Fig. I. an electromagnet is connected across one of the phase
windings which is least active during the starting period. Ai
the speed increases, more and more current is produced in the
magnet winding until at a predetermined speed the pull of the
magnet is sufficient to open the switch in the phase-splitting circuits and to close a switch which short-circuits the phase-splitting resistance, thereby causing the machine to operate as a
plain single-phase induction motor.

The problem

of rendering a single-phase induction motor
has been solved mechanically by Mr. J. B. Gury, as

self starting

disclosed in a patent issued April 23. from which Fig. 2 has

The starting switch is mechanically arranged on a
manually operable slide bar having a toothed ratchet which engages with a pinion on the armature shaft. When the slide bar
is rapidly depressed the armature is thrown into rotation imbeen taken.

A catch
mediately before the main circuit switch is closed.
mounted on the armature frame serves for holding the slide bar
The mechanical arin the depressed position when desired.
rangement

such that the armature

is

permitted to continue

is

in

rotation without any unusual friction.
.\

a

patent issued

rf>tating field in a single-phase induction

ly

The elements

ing conditions.
.?

30 to Mr. Ralph O. Merslion describes

.'\pril

for obtaining a uniformly or approximately uniform-

method

and

4,

motor under
shown in

start-

of the scheme arc

while the c<>mi)lete device

indicated in Fig.

is

Figs.
Fig.

5.

primary
element of a two-pole single-phase induction motor across an

.1

indicates

main terminals.

the

Fins.
I.

— neK(i.MAk\

MnroR-STARTINC

field

of the

motor so

A

NO

that the rc'.ullaiit field shape

at

al)out
It

is

s.- .VIKR.SIlnN

i.*

unsynunelrical rotating hold

is

In the causes

space degrees from
with this connection an

SF.LF-STARTINI,

produced, giving

for the mechanical

the source of the torque.

SrNCI.E-PIIASE

In

IN-

MOTOR.

direcliim indicated by the arrow.

til

the

to

electrical

45

stated that

Dl'lTION

mclhiid 0/ starting is used, while Ihe rolor is stationary
there exists a cross-ficl»l in ^pace qtuKlrattire and in time (|»adralurc with the main field. The crrns-ficUl is much wcnk.-r than

main

4

tlEVICE.

ph.n,<t

the

3,

reactance comiected

inductive

diami>tcr

electrical

Fir,.

,an

No

movement
l"ig.

a

torque

explanation

is

in the

given as

of the field or as

4 a cniulcnsive reactance

M.w

II,
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substituted for

is

tlie

inductive reactance of Fig.

Accord-

3.

connection an unsymmetrical revolving field will be
produced, and on account of the electrical space displacement
of the condenser circuit from the main terminals tlie tendency
ing to

tliis

to rotation will

be

in the

The

same direction as indicated in Fig. 3.
combine the action obtained with the

inventor proposes to
connections of Fig. 3 with that of Fig. 4, as indicated in Fig. 5.
It is claimed that by properly proportioning the values of the
inductive reactance and the condensive reactance, the rotating
field

in

the

maximum

motor

starting

be approximately uniform, so that a
torque is obtained.
By giving to the

will

current which

it

takes directly from the

made

it

main

circuit

supplies to the magnetic field

Philadelphia Meeting of the American

Electrochemical Society.
The eleventh general meeting of the American Electrochemiwas held on May 2, 3 and 4, at the John Harrison

cal Society

—

Laboratory of Chemistry of the University of Pennsylvania
in the same hall where the society had been fotmded five years
ago. It is a pleasure to state that the enthusiasm ran just as
high as on the former occasion and it may be expected that the
great success of this last Philadelphia meeting will act as a
kind of inspiration and as a new strong impetus towards further activity. The next meeting will be held in the autumn in
New York City, and the very active and strong New York
Section of the society will do its best to attain a success not
less than that of Philadelphia.
The number of members which registered passed the 100
mark on the first day, and when Dr. C. P. Steinmetz delivered
his admirable address on Friday morning there were almost
200 members and guests present.
After the president, Mr. Carl Hering, had called the meeting to order. Prof. E. F. Smith, vice-provost of the University

of Pennsylvania, extended a most cordial welcome to the society
at the University of

Pennsylvania for the sake of electrochemistry,

fall

in

a central location,

where there is a large local section and a
membership. It might perhaps be held under the

large local

City,

tlie local section.
The last meeting in New York
was intended to be a test of this plan, but unfortunately it
was encumbered by a number of mishaps which it would be
unjust to assume to be normal conditions. Mr. Hering therefore urges trying it again next fall and getting the large and
active New York local section to assume the responsibility of

auspices of
City

To omit one

success.

its

ion,

m'eeting entirely would, in his opin-

be the beginning of decadence of the society, resulting

ulti-

Transactions, and

be

omitted.

and gave an outline of what has been done

New York

may

compensate for and reduce the lagging magnetizing
current in the supply circuits of the induction motor, and thus
the power factor may be given any desired value under runEvidently the best results will be obtained
ning conditions.
is

tentious and shorter meeting in the
like

and the

to

wdien the inductive reactance

939

.

absorption by some larger society.
By far the
greater number of members have joined for the sake of the

capacity of the condenser a sufficienth' high value, the leading

exciting force which

ORLD

A\"

in the times of

mately

in

its

attractions

The

many

and

of these would be unwilling to pay dues

The Transactions are one

one volume.

for only

of the chief

and they should be guarded zealously.

assets,

last part of the

address dealt with a tentative proposi-

which has been brought up recently from the American
Chemical Society and which was originated by Dr. W. A.
Noyes. The two basic features of the proposition are to combine into one monthly publication all papers on physical chemistry and electrochemistry read before either society, and second, to reduce the cost of the publications of both societies by
having the work done by one publication board.
It is proposed also to combine the Journal of Physical Chemistry with
tion

this

new

joint publication.

long discussion of this proposition,' Mr. Hering maintains that such a combination of publications is of mutual advantage, is very desirable and should be accomplished if posIn

(his

sible.

nenc3',

If entered into, it should be done with a view of permaand not as an experiment, and therefore the arrangements

should be such that they should be as equitable
under changed conditions as they are to-day.

in

the future

Air. Hering has elaborated a careful plan of the division of
expenses to do justice to all sides. It would be important that
the -American Electrochemical Sociey should not by any such

combination lose

its independence or subject its papers to the
censorship of any other society and the carrying out of any

such plan should not jeopardize the

existence of the

future

society.

was decided

It

at

the

meeting that no

arrangement

final

should be made by the board of directors, but that if the special
committees appointed to consider the question, and the boards
of the two societies should be able to agree on a proposition, the
proposal should then be put before all members of the society

upon by

Robert Hare, as well as in recent years.
The report of the annua! election of officers was then read.

to be voted

The new

Mr. W. R. Mott presented a brief paper on "Some Efficiency
By means of diaConsiderations of an Electrolytic Cell."
grams he showed the relation between efficiency and current

president

is

Prof. C. ¥. Burgess, of the University of

Wisconsin, the new secretary. Prof.

new

W.

Richards, of Lehigh

Mr. P. G. Salom was re-elected treasurer.

University.
three

J.

The

vice-presidents are C. E. .\cker, A. H. Cowlcs and

W.

H. Walker, the three new managers E. F. Roeber,
Sadtler and L. Kahlcnberg.
Mr. Hering then read his

S.

S.

presi-

dential address.

itself,

density,

past, present and particidarly

its

future.

Mr. Hering

gave a brief review of the history of the society showing in
curves the fluctuations of its membership, attendance at meetings, finances, etc.
Another diagram gave comparative curves
of the growth of the Bunscn Society in Germany, the .\merican

Electrochemical
Britain.

Society

The American

any of the others and

is

and

the

society

now

Faraday

has

Society

grown more

nearly as large as

in

Great

rapidly than
its

older sis-

Germany. While the annual fee of $5 seems very
low, Mr. Hering does not advocate raising the dues, since there
is no immediate necessity for it if the management continues to
exercise strict economy.
Concerning the question whcthor twn meetings or one meeting should he held in a yoar, .Mr. lining advocates what he
calls a mean between the two jilans, that is to let the large
spring meeting be the important one and then hold a less preter society in

He

pleaded for expressing the rate of chemical

corrosion in terms of current density and pointed out that in
many cases the energj- efficiency (watt-hour efficiency') is of

CHANGES OF CONCENTRATION AND MIGRATION

Carl Hcring's presidential address dealt with the society
its

and the corresponding relations between voltage and

current density.

greater practical importance than the ampere-hour efficiency.

AMERIC.\N ELECTROCHEMICAL SOCIETY.
I^Ir.

mail.

EFFICIENCY CONSIDER.^TIONS.

VELOCITIES.

Mr. C. J. Reed intends to prove that changes
of concentration cannot be caused by unequal migration velociHis argument is based on
ties of the oppositely charged ions.
He
the consideration of a cell with one electrode at each end.
assumes two arbitrarily fixed cross-sectional planes between
the two electrodes and considers the space between these two
-\

brief i)aper by

He shows

planes.

this space remain.s

Reed argues

that

the numlx-r of ions of lK>th

unchanged by the migration of the

that since the location of these planes

is

kinds in
ions.

Mr.

arl>itrary

will hold true for the whole electrolyte.
"Furthermore, it follows that sinci- no clianges in concentration could be produced in the Ixidy of an electrolyte by an init

equality in the constant velocities of the oppositely

moving

ions,

there would be as a result of such an nieciuality, an accumulation

of oppositely diargetl

woulil

lie

ions

at

the

two electrodes which
This would be

proportional to their two velocities.
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contrary to Faraday's law and contrary to the

The

facts.

as-

sumption of unequal velocities is, therefore, not only incompetent to explain changes in concentration, but is in direct
contradiction to the most thoroughly established facts in electrochemistry."

ELECTROLYTIC ANALYSIS.
Prof. Edgar F. Smith, of the University of Pennsylvania,
then presented an exceedingly interesting paper on "Recent DeHe gave an outline of the
velopments in Electrol}'tic Analysis.
"

which has been made

great progress

recent years in his

in

laboratory by himself with the collaboration of his students,
chiefly by using a mercury cathode with a rotating anode. For

example, an analysis which formerly took hours can now be
Progress made in the analysis of varifinished in 10 minutes.

ous chlorides, sulphates, fluorides, etc., was especially dealt with,
and the apparatus which have been devised for this work were
exhibited.
Prof. Bancroft and Prof. Chandler expressed their
admiration for the work described in the paper, which was
also briefly discussed by Dr. Walker and Dr. Patten.

Vol.

Burgess at the National Bureau of Standards
These values are certainly very concordant.

An

XLIX, No.
in

19.

Washington.

(on
by Nernst and Wartenberg gave

optical estimation of the melting point of platinum

law)

the basis of Wien's

1746 degrees C, by Holborn and Valentiner 1789 degrees C.
and by Waidner and Burgess 1753 degrees C. This difference
may in a great measure be attributed to the value of one constant,
assumed by the different observers, in Wien's law
which is the basis of these determinations. More work must
be done before the value of this constant is satisfactorily de-

termined.
It

howsoever

evident, however, that the optical scale,

is

in-

terpreted, gives temperatures considerably higher than does -the

The following

extrapolation by means of thermo couples.

must

rections

added

be

cor-

determinations

thermoelectric

to

the empirical formula E =^ a -\- bt -\-ct' to give
temperatures in terms of the optical scale as determined at the

making use of

Bureau of Standards, which

latter

represents the "true

scale

temperature" with greater probability than does the thermoelectric extrapolation.

WORK DOXE

IN ELECTROLYSIS.
Temperature

Prof.

W. Richards

presented a paper orf experiments in
he endeavored to calculate the decomposition voltage
J.

which
from thermochemical measurements. The electrolytic cell was
placed in a thermostat and the rise of temperature during electrolysis was measured.
The total energy of the current which
passes through the cell is known in volt-ampere-seconds and
may then be calculated in calories. The heat which appears
in form of sensible heat is found from the rise of temperature
and the specific heat. The difference between the two amounts
of energy represents the electrochemical work of the electric
current, in calories.
If its corresponding value is found in
volt-coulombs and if this figure is then divided by the amount
of coulombs which have passed through the cell the voltage of
decomposition is found. By this method the author found 1.61
volt to be the decomposition voltage required to set hydrogen
and oxygen gases free from an acid solution.

In a paper on this subject presented by Mr. C.
tion

is

The

described.

scale

iron

acid solution and the oxide

is

J.

Reed, a

from iron by cathodic reduc-

is made cathode in a sulphuric
reduced by the current to a lower

and then dissolved. The solution of oxide
efTcctcd without dissolving any of the iron, which latter
the case in processes in which the article is mode the anode.

state of oxidization
is
is

PVROMETRY.

The

scale as defined by various gases

is

also practically iden-

and "we -may say with considerable positivene&s that the
temperature scale is known to within three degrees C. up to
1200 degrees C."

Convenient

fixed

points

arc

the

freezing

metals, thus, such as tin 232.10, zinc 419.00,
630.,=;

and cop(>er

points

aluminum

The determinations

1084.1.

order

to

m.easure

tcmjwralurc
nomciHrti

scilc

varying

The author

first

as yet

and cxtrainlation
with

the

of

pure

658, anti-

of

relation

siderable

The

precision.

in

ihi

generally accepted

terms

temperature must

of

snnie

plie-

resorted

lie

to.

discusses the use of tlirmio couples and then

llierimx-lectric estimation of the nu-Iding |>oint

National

<>(

platiniiin

be 17IQ degrees C. by llarkor at the (British)
Physical Laboratory, 1710 degrees by Holborn and
to

IlriHiing at the

German

readings

may

sighted on a platinum strip
ily

the

departure of

terms of true temperatures.

in

of

pyrometer

an optical

therefore be interpreted read-

Use may be made of

this

principle to determine the melting points of substances in very

As an

minute quantities.

illustration

of this

method

the ap-

pro.ximate melting points of the iron group are given as fol-

lows:

Iron (99.95 per cent pure) 1507 degrees C, cobalt 1464.

nickel

1435,

manganese

1207.

numerical \alucs to assign to very
above 1800 degrees C. is still in the
formative stage and no very positive statement can be made at
Here we must rely on the laws of radiation
the present time.

high temperatures

of the

—

—

^that is,

and the author thinks that the Stcfan-Boltzmann law for the
radiation has the most satisfactory theoretical basis, but

total

appears to be much more difficult experimentally to get accurate results using the total radiation method or the StcfanBoltzmann law than when using the spectral radiation nu'thod
it

ELECTRIC CONDUCTION.

By

invitation of the board of directors, Dr. C.

Reichsanstalt, and 1706 by

Waidncr and

Steinmetz

P.

then presented an exceedingly interesting experimental lecture
which was very highly appreciated by the crowded .imlience.
While the title on the programme was on 'the conduction of

vapors and gases, Dr. Steinmetz proiwsed to speak on electric
conduction in general. There are phenomena outside and inOutside there are electromagnetic and
side of a conductor.
electrostatic .stresses and inside of the conductor conversion of
electric

these

that of radiation methods.

was found

when

temperature,

its

true temperature has been determined for platinum with con-

It is

lic

is

43

the intensity of radiation

from ideal blackness has been determined. The
between the black-temperature using red liglit and the

ferent sources in this country hIiow that, with the exception of
antimony, the otiicr metals may easily be obtainable in this
country in sufficient purity to reproduce the temperature scale
with great exactness.

C. there

1700"

14

the substance

l>riefest

Above laoo defect

make use of

1600°

1500°

6

-t-2

from the exposed surface of refractory material, as platinum,
in

points with various conunercial ])ure metiils Ixuiglit from dif-

liy

to

first

tical

mony

It is also possible

1400°

1300°

o

or Wien's law.

paper on Friday was presented by Dr. George K.
Burgess, of the Bureau of .Standards, on "The Kstimation of
High Temperatures," The generally recognized temperature
scale up to I2cw degrees C. is that of the gas thermometer

The

1200°

Thermoelectric...

Optical

Our knowledge

PICKLING OF STEEL.

method of removing an oxide

Thermo-

on

Scale

electric

energy into heat.
usual to distinguish ditTerent classes of conduction.
delinition

<jf

jnetallic

coiiducdon

conductors arc those in whirh energy
no other form but heal. They have

is

Tlie

perhaps th.at metalis converted directly

in general a positive
temperature-resistance coenicioni, but this ride does moI Imld for

into

alloys.

Fleclrolytic
action.

The

conduction

is

always

accciiii|),iiiird

resistance of electrolytic eoii(hulors

way about one million limes higher ih.ni lliiil
As a rule. eUvtrolylic e.'niliiilors have
conducliirs.
eral

ihemical

hy
is

in

a

gen-

of MuMallio
,-i

negative

tem|KTatu re-resistance coelVuient.
Thirdly, in the cases of gases and v.ipors much work has
l)een <l<>iic in recent years l<i extend the ionic iheory (which
originatod from electrolytic conductors) id ihe eimchulion of
gases and vapors.

Dr. Steinmetz thinks these are mere iheo-

Mav

1 1
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.

speculations or

retical

rather

be discarded or, as

now

is

what happens, but
may later on
they are amended and

of

pictures

Such hypotheses are often

not facts.

useful, but

the practice,

reamended for the sake of continuity so that a hypothesis may
become later on something quite different from what it was beSince there are enough disturbing factors in the actual
fore.
experimental measurements. Dr. Steinmetz proposes not to introduce another source of error, namely, theory. He proposed
to deal simply with experimental facts.
In gases and vapors there are two different classes of conFirst, the electric discharge (Geissler discharge at re-

duction.

duced pressure and the spark at ordinary pressure) is characterized by the fact that the discharge passes through the gas
and vapor which already fills the space. Second, the arc is
characterized by the fact that the current is conducted through
a vapor which is produced by the arc itself from the material

941

ply increasing the watts per cubic inch in a resistance, any de-

may be reached, up to that of volatilizawhich means the destruction of the resistor. This has
been considered the only limitation. This, however, is not the
case.
A limit may be reached which is far below this temperature, due to the pinch phenomenon, and this limit may at times
be a very serious pne, as it is sure to exist, and may sometimes
limit the temperature to such a low value as to entirely defeat
sired high temperature
tion,

the object of the furnace.

When
channel

the current density in a liquid conductor in an open
is

increased sufficiently, the conductor will be found to

contract in cross-section with considerable force, especially at a
place

where there

is

some

slight obstruction in the channel, or

where, for any other reason, the cross-section

is

less

than the

In general, an alternating current cannot maintain an arc
(carbon being an exception) just for the reason that the arc
requires a vapor stream from the negative electrode and with
alternating current the electrodes change their polarity every
half period.
Alternating current arcs are possible only with
materials whose boiling points are so high that the disruptive
voltage is higher than the voltage required to maintain the arc.

This contraction resembles the depression in plastic
material that has been pinched between the fingers as the column of liquid looks as though it were being pinched by some
mysterious and invisible force, the writer termed it the "pinch
phenomenon," for want of a better name.
With respect to the construction of resistance furnaces.
Mr. Hering pointed out that to prevent the trouble the channel
should be made as perfectly uniform as possible and kept free
from obstructions. It should also be made as deep as possible,
and since it is not desirable to have it very narrow it also
should be as wide as possible. Hence, both depth and width
should be made large, which means short channels, low voltages, enormous currents, or else a large capacity of the furIn other words, the danger from this source is greatly
nace.
Some
increased as the furnace becomes smaller in capacity.
idea of the strength of this contracting force may be had from
a case in Mr. Hering's experience, in which the V-shaped
depression extended down as much as 6 ins. through molten
iron to the bottom of the channel, causing a complete rupture,
followed by freezing, which necessitated the dismantling of the

As

furnace.

The

of the electrodes.

arc

is

continuous, the discharge

dis-

is

continuous.

By
arc

it

spectroscopic measurements or by simply looking at the
is

possible to determine

ries the current.

A

what the material

is

which car-

positive magnetite electrode with a negative

A negative magnetite
carbon electrode give the carbon arc.
a positive carbon electrode give the iron arc.
A negative magnetite electrode and a positive copper electrode
electrode with

These are illustrations of the general
which produces the vapor and transports

give also the iron arc.
rule that the material

the current in an arc is that of the negative electrode.

a general rule one can shift from positive to positive elecfrom negative to negative. Thus continuitj' at

average.

;

C.ARBOX

trode, but not

the negative

Widi

is

absolutely essential.

respect to the resistivity-temperature curves

but one always finds exceptions.

to classify,

ferred to a whole class which does not
fication

— the

fit

it is

easy

Dr. Steinmetz re-

into the usual classi-

which have a temperatureown. Xo strict classification

pyro-eleclric conductors

resistance characteristic of their

AXD M.\GXESIA.

A

While we speak of "classes" of

electrolytic

paper by Dr. O. P. Watts on "The Action of Carbon on
Magnesia at High Temperatures" was then presented in abstract

by Prof. Burgess.

In using the magnesite brick for lin-

ing and carbon as a resistor, the observation

was made of the

In another
condensation of what appeared to be lampblack.
case when magnesite tubes were baked in carbon the magnesite

or

tubes disappeared completely, leaving a groove where they had

metallic conduction they are really "types" of such conduction

Dr. Watts thinks that a definite comrested in the carbon.
poimd has not been formed, but rather a physical mixture of
Mg O and carbon. The paper was discussed by Messrs. Richards, Reed, Bancroft and Potter.

possible.

is

The most

interesting materials to be investigated are not the

typical cases, but those

we

on the border lines. By studying them
what electric conduction really is.

will be best able to learn

ELECTRIC DEPOSITION OF ZINC.

CORROSION OF IRON.

paper by Ralph C. Snowdon was then read in abstract by
Prof. Bancroft.
The paper gives the results of some experi-

paper of the Friday session was presented by Dr
W. H. Walker on "The Influence of Strain on the Corrosion
of Iron." The results were given in diagrams shown by lan-

A

ments on the electro-deposition of zinc and on the effect of
those factors which determine the quality of the deposit.
It
was found that the limiting current density at which the zinc
deposit begins to become bad depends more on the rate of
stirring than on all the other factors combined.
Good deposits of zinc may be obtained from acid or alkaline solutions
even at such high current densities as 60 amperes per square
decimeter. The rate of rotation of the -cathode has an enormous
eflFect on the upper limit of the current density.
Since zinc
wHll precipitate readily from strongly alkaline solutions, the resistance of these solutions and consequently the voltage across
the terminals can be made very low for any given current density.

A PRACTICAL LIMITATION OF RESISTANCE FURNACES
PHENOMENON,

— THE

The

last

tern slides.

POLARIZ.VrlON VOLTAGES.

The

first

paper presented at the Saturday meeting was by

A. Wilkinson and H.

W.

solutions.

J.

on the polarization voltages of
Some qualitative experiments having
Jillett

silver

nitrate

shown

that the decomposition voltage for solidifying nitrate so-

lutions varied with the concentration of the acid experiments

determine the various factors. The general rem. f. of acidifying nitrate solutions may be made to var\' from 0.625 to 1.05 volts. It changes
with variations of temperature and the proportion of silver

were made

to

sults are that the polarization c.

nitrate, nitric acid

and water.

"PINTH"
RAIMU DETERMINATION OF ELECTROLYTIC RESISTANCE.

A paper on this subject was presented by Mr. Carl Ilering.
Reference to this phenomenon, discovered by Mr. Ilering, was
made on pages 492 and 51.1 of our issue for March 9 in a report of a paper by Dr. E. F. \nrthrup, who has worked out the

Prof. C. F. Burgess then presented a paper on the "Rapid
Measurcnient of Electrolytic Resistance." The author pointed
out that nn increase in the amount of various acids and salts
in aqueous solutions of from 5 to 10 prr cent produces a de-

theory of the phenomenon and

10 per cent in the specific resistance,
while the corresponding variation in the specific gravity is in
The sensitiveness, therefore.
the neighborhood of .? per cent.

made

practical applications of

it.

Mr. Ilcring's paper dealt with the application of the phenomenon to resistance furnaces. It has often been said that bv sim-

crease of appro.^imately

ELECTRICAL W

542

(T

R L D

XLIX, No.

Vol.

.

19.

of a resistance measurement as a means of determining the
strength of a solution is materially greater than that of a

Electrical

density measurememt.

It is stated that a contract has been placed by the Great
Xorthern Railroad with the General Electric Company for four
lOO-ton, three-phase locomotives, each to be equipped with four
motors. .These locomotives, which will be geared and take
current from an overhead system of 6000 volts, are designed for

described a simple method of resistance measurement by which the time and trouble required for taking a
reading is little greater than that needed for determining the

The author

temperature by means of a thermometer, or the specific gravity
by a hydrometer. Moreover, the results are sufficiently accurate

many technical purposes.
The method is based on the

for

Equipment

speed 'with

single

not being used.
fact that a resistance placed in

control,

resistance
It is

Cascade Tunnel.

of

cascade connection

the

reported that a

also

power

for a

site

to be tested

house has been located about 25 miles from the tunnel, where
the conditions are such that adequate power is available.
A
2-mile flume will here be constructed which will afford a head
of about 140 feet.
The Cascade tunnel is 1440 feet long and the grade averages
about 1.9 per cent, one end being about 240 feet higher than the

two electrodes

other.

series with a voltmeter

and a battery decreases the voltmeter

The apparatus may

reading.

consist of a glass tube with suit-

able electrodes, an ordinary voltmeter and a

dry

The

cells.

glass tube

simply immersed

is

series

of a

few

in the electrolyte

and thereby the column of electrolyte between the
is placed in series with the voltmeter and conThere is, of course,
sequentlj- decreases the voltmeter reading.
a switch provided which enables one to connect the voltmeter
with the

alone or with the dry cells in series with the

dr\- cells

column of

With

electrolyte.

the electrodes fixed at a certain

distance apart and with a constant source of

meter may be callibrated so as

give

to

m.

e.

directly

f.,

a volt-

the

specific

resistance.

The paper was

Mr.

by

discussed

who

Hering,

from the tunnel

If the results anticipated are obtained

equipment, the entire Cascade Division of the Great Northern
will

be operated with three-pliase locomotives,

which case

in

locomotives on down grade will recuperate power. The Cascade Division is 60 miles long, half being on an up-grade and

on a down-grade of 1.9 per cent. The tunnel now being
equipped is near the summit of the division.
The electrical
engineer of the project is Dr. Cary T. Hutchinson.
half

suggested

CURRENT NEWS AND NOTES.

other suitable methods.

HELIOX L.\MP.
Prof. H. C. Parker presented a paper on the helion lamp and
showed some lamps in operation. The progress recently made

LABOR TROUBLES LX SAN FRANCISCO.— According
newspaper despatches, San Francisco

to

is

practically without

due to the use of higher temperatures.
The higher the temperature of the filament, tlie colder the light.
In the design of electric filament lamps it is not the melting
point of the filament but the point of vaporization which is of

telephone service as a result of the strike of 500 operators. The
girls demand $60 a month for all operators who have been in

C,

employees of the United Railways & Electric Company also
went on strike for an increase of wages and an 8-hour day,
besides a full recognition of their union. The railway company
has determined to fight the matter to a finish. It is stated that
many of the employees are opposed to the strike. The linemen
of San Francisco are also uneasy and arc being urged to

in

incandescent lamps

importance.

Pure

is

silicon has a melting point of 1400 degrees

but to get an illumination of one cp per watt a temperature of at
least 2100 degrees C. is required. It seems therefore almost hope-

But Prof. Parker claimed that

less to try silicon.

lowest vapor tension of anything known.
least it

was promising, and

that

is

silicon has the

In this

respect at

the stairting point of Mr.

Clark's work.

different allotrf>pic state than ordinary silicon.

(the

real fight

strike in

While others believe that the filament of the helion lamp
a silicon carbide. Prof. Parker claims it is pure silicon but in
"helion"

the service of the

name given

to the

The

company

for a year, but

it

is

for the recognition of their union.

sympathy with the telephone

stated that the

On May

5 the

girls.

is

a

relation of

material of the filament of

he stated, the same as that of the
mcU-illized" graphite of the General Electric Company to
Prof.
Parker therefore spoke of the
ordinary carbon.
"helion" lamp as a "metallized-silicon" lamp. The filament, he

the lamp) to ordinary silicon

is

is,

withstands a black-body temperature of 2300 degrees.
In the discussion attention was called by Mr. Clark to the
If the characteristics of a carbon
temperature-light curve.
filament is taken and if the carbon filament is then coated with

said,

and the characteristic is taken again then the light is
foimd to be increased at any point of temperature.
'Ilic paper was also briefly discussed by Messrs. Caster and

silicon

Tucker.

INCREASE IN CENTRAL STATIONS.— The

new

C^-ii-

by the McGraw Publisliing Company, enumerates no fewer than 4962 central stations in the
United States, Canada, Mexico and the West Indies. Canada
accounts for 278, iMexico 38 and the West Indies 5. Of these
plants no fewer than 2385 carry electrical supplies as part of
tral Station List, just issued

The

their business.

of which 27 are in

issue rejiorts 138 plants for the first time,

New York

Texas, 5 in Georgia

State, 8 in

and 8 in Missouri. Of the gr.ind total. New York reports 314
and Pennsylvania 311. but Illinois has no few than 355. Indiana has 199 and \Vis,a>nsin 173, but Ohio has 270 and Michigan
Texas reports the relatively large number of 186, and
250.
Iowa also has the
California accounts for as many as 141.
large number of 192. These ten States account for about onehalf iif the tfifal number.

NK'KKI. ZINC ALLOYS.
.\

with

paper by Prof, K. C. Schoch and Mr. Alcan Hirsch dealt
the

electrolytic

most interesting
position

tension

result

of

This
were pu/zling.

heretofore.

deposition

of

nickel-zinc

of the invesligalion

nickel

explains

is

higher than

is

the

alloys.

that Ihe

The

dicum-

value obi .lined

some former observations which

niX.XHR 10
president of the

KI'RNArK.

/',

mSIL—Ur.-

Charles

F,

Cutler,

Theodore

lekiphoiie Ci>inpany, and

Vail, the new iiresideivt of the American Teli>phone &
Telegraph Con»pany, gave a dinner on the evening of May 7. at
the .Metr<>|x>litan Club, .New N'ork City, in honor of I'rederick
N',

P,

KI.KCTRIC DISTILLATION

/'

.MR.

New W'lk

&

the

l'"ish,

retiring

president

of

the

Company.
.'Xinoug those
Cichrane.
H.iker, Alexander

'Telegraph

.Ainoricau

the

at

'Telephone

dinner

Ch.irles

were:
Coffin.

.Mr. F.. k. Taylor
a
nacc for rcdiicinK and distilling metals from their ores. The
furnace is especially intended for zinc reduction, but lias not
yet l>cen tried on a large scale, thmigli the experiments will
soon be made. We have already referred to this new furnace

(ieorge

Mr. Taylor in our deparlincul on Recent Elect rocheinical
Developments.
Abstracts of other papers read at the meeting will appear in
our nrxt issue.

Sylvanus I., Schoomnaker, Ch,irles .Steele, John I, Walerbury,
Mr, Fish
I.evi C. Weir, Kobrrt Wiusor and Imios M, Harlipu.
is si.ited lh:il hr will
It
is to lake a vae.ilion trip to Kuropc.
ecmliiiiie as cniinsel f<ir the company.

presei)t.e(l

of

paper on

a closed ticclric fur

William

I''.

N,

Cohen,

'T.

Jefferson

Coolitlge.

Jr..

.\,

\V,

,Murray

Tylei. William
Crane. Zeiias Cnine. T'dward J ITill. Monis
D. Sargent, .Mexaiuler Camercm. Henry S, Howe. George V.
I.evcrctt, Henry I), Lyman, John G. Milburn, Charles Neave,
!•',

"
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CLEVELAND ELECTRIC CLUB.— The

meeting of the

last

season of the Cleveland Electric Club will be held on June 5, at
which a paper will be read by Mr. R. Norberg. The officers of
the club for the season 1906-1907 are: President, Prof. Henry B.
Dates; first vice-president, E. E. Raney second vice-president,
;

Adams; secretary. Geo.
Shauer. The board of managers
E.

T.

A.

V.

consists of ^I. C. Canfield

and

L.

Crosby;

treasurer,

A. C. Eastwood.

AIDING MUNICIPAL OWNERSHIP.—The

grand jury of

Chicago has returned four joint indictments against an ex-chief
of police and five police and other city officials for corruption
in the police department in aid of the municipal ownership campaign of Mayor Dunne, who was beaten so emphatically at the
Mutilation of records, violation of
campaign funds are

recent mayoralty election.

the criminal code, and illegal collection of

charged.

all

AN IMPROPER MESSAGE.—The
is

responsible for the following story:

Russian newspaper Sviet

"When

a

band of terror-

rushed a somewhat remote postal telegraph suboffice with the command "hands up' a cool-headed female oper'Robbers are
ator managed to rattle off to the central office
ists

recently

:

here.

The message was sent before the robbers had
presence of the woman. The terrorists calmly pro-

Help.'

noticed the

ceeded to loot the office saf« and after they had departed the
following reply to the operator's message was leisurely ticked
off: 'Send a proper service message and assistance will be
despatched.'

THE PUBLIC UTILITIES BILL.—Ls^st

week, to fifty-one

Chambers of Commerce, Boards of Trade, and
other commercial bodies of the state, the Albany Chamber of
of the leading

sent formal notice of the State Conference to be held

Commerce

week on Thursday for the consideration of the pending
Public Utilities bill. Each organization is requested to send five
"The meeting is called," the notice says, ''for the
delegates.

this

men of a
Commerce does

purpose of a discussion by business

business proposi-

thetically."

943

Sir William's

name was

recently connected with a

There was not

process for extracting gold from sea water.

much more foundation

ELEVATED RAILWAY NOISE.—The
property owners' committee in
abate

preventable

copper yarn.

for that story than for (bis

noise

New York

elevated

of

Columbus Avenue
City,

appointed to

has

trains,

applied

to

Corporation Counsel Ellison, at the mayor's request, to cause
the city to enjoin the use of the third track now in use without
public authority.
The point has been made that the city is
liable for all third-track damage since 1902, when such track
was first adjudged without authority, because of its failure to
abate the unlawful use of that track when requested by property owners.
The engineer retained by the committee has made
a report saying that the noise of electric motor cars can be reat slight expense; that a "block" wheel now used experimentally by the Pennsylvania Railroad, filled with oak, is practically noiseless and not patented, and that change from trans-

duced

verse to longitudinal sleepers on the elevated structure would

render operation of trains practically noiseless at an expense
not prohibitive.

ELECTRICITY IN LONDON.—A
May

cable

special

dispatch

4 says "Reform of the local government
The new Coimty Council
of London is already bearing fruit.
has already effected such economies that a reduction in (he rate
One of the chief scandals of the
of taxation is announced.
municipal ownership administration was in connection with the
Works Department, which was wasteful beyond words. The
new council has decided to obtain private estimates on all important work, and if their own engineers have figured a higher

from London of

:

then to award the job to a private contractor.
The reform members of the new council met yesterday to decide what
to do about the great electric scheme involving an expenditure
of £25,000,000 sterling or $125,000,000, which was adopted by the
The plan contemplated a municipal monopoly of
old council.
all electric supplies under municipal management.
It was decided to promote a scheme for the consolidation of all London

cost,

not commit itself
cf the question, and no vote will be taken at the
conference committing it as standing in favor or opposing the
measure, and delegates must only come with this understand-

electric enterprises, including the erection of four great generat-

ing."

agreed that under no circumstances would the council consent

tion.

The Albany Chamber

of

to either side

The

ing stations.

council

is

to

have power to lease the under-

taking to the consolidated companies under proper safeguards,
including a limit of cost of two cents per unit of energ>'. It was
to operate the undertaking."

ELECTRICAL GUN

F/i?/.VG.— President

clined to press the button at the opening of the

Roosevelt

de-

Jamestown Exwas not

position to start the machinery because the machinery

But he has no objection to such electrical
This week, on May 6, he fired a gun over a circuit of
515 miles, which is the distance between Washington and
The National Schuetzenfest convened at
Cha.rleston, S. C.
Charleston on Monday afternoon and the signal for the opening
was the discharge of a rifle by the President through an elecready to

start.

"stunts."

a button in the White
was fired at Charleston by the closing of the
circuit.
Beside the gun was a telephone receiver connected with
a line running to the White House, and when the gun went off
trical

device.

House and

the

The President pressed

rifle

GOVERNMENT CONTROL— The fact that the Government does not "control" when it owns and operates is a source
of great an.xiety in France, where the Government employees
are all forming unions to promote (heir respective interests in
regard to shorter hour^, more pay. etc. The postmen's strike
some months ago and spasmodic agitation among French "Inscrits niaritimes" and school teachers revealed to the public the
critical character of a problem that each successive Government
It has become apparent (hat. if it be not
has failed to solve.
checked, the State will wake up suddenly and find itself face to
face with a disciplined
strike.

The

civil

army of

public servants ready for a general

servants of France are not

the

The rifle
President heard the report over the telephone.
was trained on a target so tlmt the bullet could hit the bull's-

but the French Administration

eye.

tral

SYNTHETIC COPPER. —A
circulation last

week

vapor." Sir William Ramsay,
isolated

argon,

remarkable report was given
"radium
fanmus English chemist, who

to the effect that with the aid of

had

tihc

obtained

"synthetic

copper."

Sir

William proclaims it a hoax and says "The only possible way
I can account for the origin of the hoax about a synthetical
process of copper making is that somebody gave a tremendous
twist to something I said in a lecture two days ago before the
Chemical Society, in which I discussed (he effect of radium
emanations on copper. The whole lecture was dry and unintelligible to the lay mind, and I never at any stage reached a point
where 1 even said it was possible to manufacture copper syn:

is

all

of this category;

widely affected by the new

spirit, as is evident from the fact that, in the cencommittee "for the defense of (he right of the wage-earners
of the State, the departments, and the communes to form trade
unions," arc representatives of the naval reserve men, of the
imuiicipal laborers, of the Suite tobacco and match factories, of
the School Teachers' I'nion. the Postmen's Llnion. the Mint, the
prison warders, and the Custom House officers. .Ml these different organizations have decided to reject the Government bill,

revolutionary

and "to continue the struggle for the integral application to
their case of the law of 1884 on trade unions," They have addressed to M. Cl^menceau a document which they call an open
The letter
letter, and which they have posted up all over Paris.
constitutes a challenge to the Government, and is couched in
such terms that the-

V'l'wi/'.j

says of

it:

"It

is

assume a more impertinent and audacious tone."

impossible to
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MUXICJPAL OirXERSHIP CORRUPTIOX.— Mr.

Cowing

of Judge

as "municipal ownership" recorder, in the last

The

19.

lirst

section of the alternating-current system of the Illinois

traction System was opened between Peoria and Bloomington

On

April 21.
cars

tion,

was put into operaon the odd hour
m. Beyond the usual

that date a regular schedule

leaving

the

terminal

throughout the day from

campaign.

XLIX, No.

OPEXIXG OF THE ILLIXOIS TRACTION SYSTEM.—

Henry

Clay Peters, "municipal ownership" alderman, with two associates, has been indicted by the New York Grand Jury for
perjury, etc., in connection with the attempt to buy the election

Vol.

5 a.

stations

m. to

11

p.

warming up new equipment, the single-phase
motors and auxiliary apparatus worked well. This road is one
of the four single-phase lines in the Middle West which have
adopted single-phase alternating-current apparatus made by
the General Electric Company.
On Sunday, April 28, special
delays incident to

TELEGRAPHS
that

the

I.\ AFRICA.— The Paris Temps states
has been decided by the Algerian Government to extend
telegraph line which now terminates at Beni-Abbes to
it

Adrar, in the oasis of Touat. The length of this new line is
248 miles, and the cost is set down at from $60,000 to $80,000.
When this line has been completed, a further extension to InSalah is contemplated, with the ultimate object of crossing the

between the various stations were advertised by

rates

circulars,

the cost of one round trip from Peoria to Bloomington being
fixed at $1.

desert.

XEIV MEDITERRAXEAX CABLE.— V.

EARTHQUAKE U'AR.MXGS.— According

from Manila, earthquake experts there believe that it
be warned by wireless telegraph eight or ten hours

to

Tests are

of shocks.

now

in

At

is

possible

in

advance

ment has just laid a submarine cable from Barcelona to Palma
de Mallorca, in the Balearic Islands. The cable was put down
by a London company, and is 117 miles long, the cable ship

that time vibrations in the

were noted eight hours before the earthThe phenomena can be explained on no other

laying

wireless apparatus

laid

quake was

ment.

felt.

hypothesis.

however,

Parisian evening newspaper
its

readers

to

no Englishman and, needless

contains

no

add,

to

German.

THE LINCOLN SHOIV.—The

gas and electric exposition

the management of Mr. T. B. Mitchell, of the commercial department of the Lincoln Gas & Electric Light Company, drew
out an excellent display of gas and electric appliances for
general public use. Mrs. E. O. HiJlcr gave each afternoon and
evening a lecture and demonstration of cooking. Mrs. Hiller
was formerly of the Chicago Domestic Science Training School.
Many central station men from Nebraska and Iowa went to the

and took

custCMTiers with

them

to

learn

how

cipacity of

with H0X2 kilfiwatts.

99..it.i.i70

kilowHtt-hours.

Madrid has

and Barcelona follows
number of incandescent lamps

total

Spain for street lighting is 119,105, with 1,427,498 randleiwwer, and 1691 arc lamps of 1,214,476 candlc-f><)wcr. For private or domestic use there arc 1,593,402 incandescent lamps of
13,333,783 candle-power and 8051 arc lamps of 5,303,777 candlepower. There arc also 3293 electric motors with a total rapa
city of 25,382

horsc-powcr.

DlifOLARIXING PRIMARY BATI PRIES.— The

use of a

primary battery for the storage of energy, under conditions
where Ihc pfilarizing effects are overcome, is disclosed in a
patent recently issued to Pr<if, F.

W.

Springer.

The

battery

is

cmplnycd in connecti»>M with a small rlircct-currcnt dynamo in
an ignition system for an intcrnal-rombuslion engine.
The
dynamo Ls connected in parallel with the iMfttcry and the
circuits arc so arranged that the dynamo and the battery act
t'igether to

supply the r«iuired current fur the ignition.

Bc-

Iworn sparks the dynamo current passes through Ihc battery
direction

current.
freshcfl.

In

reverse to the direction
this

manner

urgent demand of

the

to

Barcelona

lorca.

tlic

is

the great commercial metropolis of Spain,

Palma de Mallorca

with a ptipulation of about 700,000, and
the principal

is

citj'

of the Balearic Islands, with a population

of about 70,000, and is the seat of considerable industry. Heretofore the only cable line connecting the Balearic Islands and
the Spanish

Peninsula was (he one from Valencia to Palma,

but this was not sufficient for the commercial necessities of
Barcelona.

The Spanish Government has two
Peninsula, one from

Cadiz

to

other cable lines

Teneriffe,

Two

from Cadiz to Tangier.

Canary

English com-

own

These are
all the other cable lines leaving Spain.
from Barcelona to Marseilles, France, and from
Bilboa to Falmouth, England; also lines from Cadiz to Port
Cornaw, Cornwall from Vigo to Port Cornaw, and from Vigo
In the new cable from Barcelona to Palma there
to Lisbon.
are six copper wires the system of receiving and transmitting
is the Morse.
panies

the

lines

;

;

FREXCH EI.EITIOXY.—U
I

stated that after three years'

is

of

Ridgely,

in

.1

and the Government yielded

which is owned and operated by the
French Governmcr.l, the Association of Telephone Subscribers
has at last secured a prospect of reform. Government owner-

15,998 kilowatts,

The

Govern-

has long been required for commercial pur-

plied in Paris the system,

ELECTRICITY IN SPAIN.— Cons\i\-Genera\

annual output of

contraict price for the cable

of complaint and agitation against the telephone service sup-

Barcelona, Spain, reports that according to recently published
statistics there are 1140 generating stations in Spain, with a
station

The

days.

to use

the apparatus to the best advantage.

a

line

Islands, the other

held in the .-\uditorium at Lincoln, Neb., April 22 to 27, under

total

This

leaving the

exfx>sition

two

$145,995, which will be paid by the Spanish

the united business elements of Barcelona and Palma de Mal-

is condetermine the real
Dr. Roux, director of the Pasteur
celebrities of the world.
Institute, heads the list, followed by Mme. Sarah Bernhardt.
But Mr. Edison is a close third, with M. Santos-Dumont
Mr. Roosevelt
fourth, while Mr. Roosevelt is a poor eighth.
and Mr. Edison are the only Americans on the list, which,

among

contest

in less tlian

it

was

poses,

HALL OF FAME. — .\

ducting a

Consul-general

B. H. Ridgely, of Barcelona, reports that the Spanish Govern-

progress as the result of observa-

tions during the last tremble.

S.

dispatches

to

of the battery

battery

is

di'iKilarized

in

discharge
an<l

re-

according lo this association, has given to the public far
worse equipment .ind operation than is the case in cities where
ship,

the telephone business

is

run by a corporation.

Tckphonc Subscribers was formed

tion of

The Associa-

three years ago to

protest agains; the neglect of the telephonic needs of the city

and

to bring sulliiienl

brint;

abcmt

refurni.

pressure to bear on the G<ivernment to
Tlic technical

studied and the inminillec

came

side

of the business

was

to the conclusion that the plant

must be improved and enlarged, and

would be well to
was paid to
these suggestions at lirst. and last year a petition signed by more
than 32,000 tcleplione users was i)rescnted to the French Cham-

common

copy the

that

No

battery .system.

it

attention

The petition complained of all features of the
Government's telephone administration. decIaro<l the service ineflicient. the rates loo higli and the rules and regulations arbitr.iry and roin|)lic.iU'd.
As a result of this agitation the Governnu'iit is now about to put in service 3<X) new trunks between
till central exchaiiKes, and thirleen new central ollires. e.ich of
ber of Depniifs.

al>oUt 10,000 lines capacity, ;ire to

exchanges the system
It

has also admitted thai the

ment

is

uniirr

discussion.

r.iles .ire

Two

(fiininitlre .irr also lo be adopted.

tors

is

lo be organized

.-ippointcd.

con.structcd.

Ix'

With

the

new

will 'have a total capacity of 200,000 lines.

and

too high and a readjust-

other reforms

A

tirgo<)

by the

training scIkkiI for opera-

a s|H'cial staff of inspectors is to be

May
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arched roof and inverted arch bottom.
The first and third
sections were lined with masonry
the center one, however,
needed no lining as it was drilled through solid rock.

Station,

;

Keiserwerke.

The water before entering

By Fraxz

TO

Koester.

supply electric power for industrial and lighting purposes in the interurban districts between Kufstein and

River Weissacher-Ache. The lake lies 2900 ft. above the Adriatic Sea level, and the net head available at the power plant is
ft-

The maximum

capacity of the plant

power, but should occasion arise several
could be turned into the lake raising the

maximum

bedded

r\

concrete

dam was

constructed

for which this lake

is

across

Weildback River, and
and crabs

(to prevent the passage of fish

famous) the water enters the supply tun-

Fig.
nel.

In this tunnel a sluice gate

is

provided.

velocity in the penstock

a drop in head of 32.8

capacity,

t.

— View

is

led into a col-

At the

side of this

is

1284 horsesubsidiary streams
is

under the most unfavorable conditions, to 3000 hp. To collect the water which previously ran down the mountain slope
after passing a rack

penstock

an overflow leading the surplus water down the mcmntain side into the Weildback.
The penstock has a diameter of about 2 ft., which in the
development of 1300 hp would mean a velocity of 50 ins. per
second, which would mean a drop in head of 6.5 ft. due to friction.
With the further complete installation (3000 hp) the
basin

Kundl, in the northern part of Tyrol, the waters of the
Hintersteiner Lake have been utilized in a power plant on the

1053

the

lecting basin provided with a fine screen.

would be 9.8 ft. per second, entailing
on account of friction. The part of

ft.

the penstock having the collecting basin
in the concrete of the basin.

is

The

iron im-

of cast

total length of the

is 2349 ft., running down the mountain slope and following the lines of the ground with a number of bends. The
steepest section is at the middle of the penstock and has a
slope of about 45 degrees. There is a total of 11 sections, the
thickness of material varying with the pressure; the five upper

penstock

of Interior ok Generating Room.

The tunnel has a

width of 3.3 ft., a height of 3.8 ft. and a length of 968 ft. This
joins another section of tunnel of a length of 3529 ft. and a
cross-section of 1.4 ft. by 6.5 ft. high.
This latter had to be
blasted through dolomite, for which purpose, on each side of

power plant was installed in order to supby benzine motors electric power for drilling.
Each of
these plants was equipped with an 8-hp direct-current iso-volt
motor, while a small motor operated a fan for ventilation during construction and also a water pump. The motors for drilling machines were of 3-hp capacity. On account of the small
the tunnel, a small
ply

cross-section of these tunnels only one

machine could operate
hence the reason for the small size of drilling tools,
with which only 5.4 ft. could be completed in 24 hours.
third section similar to the first was also in'itallcd with an
at a time,

.'\

sections have a thickness of

from

'4"'"- to ^S-in.

up

with

the

of

rolled

plates,

steel

and are made

longitudinal

lap

single-

and the section laps double-riveted and provided with
cast-steel flanges.
These sections are made up of 19.7 ft. pipe
lengths.
The lower end of the penstock is made up of welded
in. to
steel pipe of from
'" thickness, and have a length
of 29.5 ft.
In the upper sections the flanges were riveted on,
but in these lower sections they are welded on.
The entire
length of the riveted pipe is 1220 ft., while that of the welded
riveted

^

pipe

is

1066

ft.

The upper

H

riveted section has been calculated

pressure of 14,700 lbs. per square inch, with an allowance of 3/32-in. for rusting, while the lower section is calcufor a

lated

for a pressure of 12,000 lbs. per sq'iarc inch with an al-

lowance of i/i6-in. for rusting,
.\s

tin-

penstock

follows closely

the

lines

of the

mountain

;
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number of elbows were necessary.

slope a

The expansion

is

taken care of by expansion joints of the stuffing-box type, whicii
in

;

some cases are placed

penstock

is

at both sides of

an elbow.

The

entire

not anchored to the ground, but rests on saddles

locally quarried stone

and

is

XLIX. No.

19

cent from full-load to no-load and 3 per cent from three-quarProvision is made to throw the turboter load \o no-load.

To

generators in parallel from the switchboard.
factory parallel

The

some of which are low concrete

piers, and others high
hinged at the bottom in a concrete base to
allow longitudinal expansion and contraction of the penstock
still others at the elbows are made of very heavy steel castings
anchored to concrete piers.
The penstock terminates in a
trench alongside of the power house, whence branches run direct to the turbines.
There are at present four branches, two
for the main unit and two for the exciter unit.
The end of
the penstock is provided with two safety valves.
The power. plant is erected at the side of the River Weissacher-Ache. A heavy concrete retaining wall had to be erected
for protection from high water, which also acts as a foundation
for one of the power plant walls.
The plant itself is built of

(Fjg. 2).

latticed steel frames,

Vol.

Soo

r.

exciter turbines are designed for 1025

The governing

m. develop 60 hp.

p.

insure satis-

operation, heavj- flywheels are provided.

turbines are similar to those on the

main

ft.

head and

at

devices on these

units.

The

large and

small turbines are connected to the generator-shaft by means
of flexible insulated couplings, system Ruesch.

The main gen-

designed for the accommodation of

FIG. 3.

erators

above

the

at

— EXCITER

UNITS.

produce

speed

1080

kilovolt

amperes,

three-phase, at 40 cycles.
They are of the revolving-field type
with 10 poles.
The excitation power at full-load with unity

power

factor

power

unity

is

16 kw.

The

efficiencies

factor are as follows

three-quarter

load,

95.5

per

power factor of

figures for a

:

cent;
.75

at

various

loads at

Full load, 96,2 per cent

one-half

load,

94-2.

The

are respectively 94.2, 93.5 and

92.6 per cent.

The
type,

tors

exciters, one of which is in reserve, are of the four-po'e
and feed to two bus-bar systems, while the main generaBetween the generators are
deliver to a ring-bus system.

outgoing feeders
sectional switches are placed in the
Mechanically operated high-tension oil switches are
On the switchboard (Fig. 5) are the requisite apparatus
used.
for throwing the units into multiple.
As in many power plants
in mountainous districts, special devices are employed to prothe

;

bus-bars.

tect

the plant from a.tmospheric discharges.

These consist

in

the present case of Gola and horn lightning arresters and over-

FIG.

2.

— I'ENSTIRK

AND HINGED STEEL FRAME

SADDLES.

main unils and two exciter units. The clear length nf the
power house is <jo ft. and the width 33 ft., witli an end partilliree

The switchboard
above the generating room floor over a repair shop and
storeroom. The plant is equipped with a 7!/j-ton li.md Dpcrated
tion cutting off a two-story switching room.
is

8.S

ft.

traveling crane.

There arc

at present two main units installed, each of 1200
and two exciter units fFig. .1) of 60 lip each.
The large capacity of the exciter units is due to the fact that
power is taken from them for lighting the building.
The turbines arc designed for a net head of 1025 ft and at
'I'hc
full load efTicicncy was
480 r. p. m, develop 1200 hp.
lip

FIC.

capacity

guaranteed at 80 per cent. The liirhinc is of llie I'ellon type
and the runner is provided with interchangc.iblc buckets. The
casing is of cast iron, while the smaller parts arc made of
bronze.
sitive

brake.

The

regulating mrchanitm of the turbine set

and operates on

a

hydraulic

This governing mechanism

auxiliary

is

motor and

senoil

iillows a variation of 5 per

lt)ad

fuses.

4.

— MOTI)K-(iKNi:KATnK

OF Sl'KllAL DKSIGN.

In coiuicction with these devices streams of water

are played on the wires to carry n(T any excessive potential.
I'he switchboard is divided into nine panels, of which three

serve for the main K<'ucrators, two for the exciters, three for
the outgoing feeders and one for tho ground detectors and

Each generator panel has mounted on it a voltammeter, wattmeter, a high-tension cul-out switch,
phase lamp, and a double throw switch for the regulator motor.
There is also a double-pole cut-nut switch for the exciter, a
main-current regulator and an xciler-riinoiu auiuider. Willi
transformers.
meter,

1

(

May

II.
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A New

these instruments

it is easy to govern tlie operation of the enfrom one of these three panels. Each exciter panel
has a shunt-wound regulator, a voltmeter and a double-pole
switch for each generator field circuit. Each of the three feeder
panels contains the necessary meters and the high-tension cut-

947

Variable Speed Motor.

tire station

The

out switches.

panel contains three voltmeters connected
in star with the neutral connected to the ground, and also the
last

switches for the transformer buses.

The

panels are of white

By Benj.

A

SHUNT-MOTOR
one by

giving a speed range

of, say,

four to

control can be readily enough produced, but

field

the cost

F. B.\iley.

prohibitive

is

to

The

the average customer.

tendency to spark at the

e.xtra cost is attributable largely to the

tional ones.

the ordinary design is used. To overcome
becomes, in general, necessary to use a much
larger motor than considerations of heating alone wo'uld require.
If a motor can be arranged for two or more normal
speeds that is, two or more speeds for each value of the field

sulators,

current, the sparking

marble mounted on a skeleton steel frame. All high-tension
is mounted back of the board.
There are two outgoing feeders leading from the end of the

apparatus

power

station,

provision, however, being

made

for

four addi-

These are carried on triple-petticoat porcelain inmounted on wooden poles above the telephone sys-

-AH of these poles are provided with tin caps to protect

tem.

them from the weather, and
horn lightning arrester

is

to protect

them from lightning a

At the center of distribution the voltage is reduced from
There are three sub-stations for general distribution and one for a cement manufacturer.
Each has a
10.000 to 2000.

capacity of 350 kilovolt-amperes. the transformers being 8.8
high, 10

ft.

long and 2.3

are placed in
at full-load

pits.

have an

ft.

They

ft.

wide, and on account of the height

are of the water-cooled

efficiency of 97.6 per cent.

the sparking

oil

type and

Current at

10,-

000 volts enters the sub-station from a tower at the top, passes
through oil switches to the transformers and thence through
secondary oil switches to the distributine svstem at 2000 volf..

it

;

may

Two

be reduced.

normal speeds may

be obtained either by the use of two commutators and two sepa-

armature windings, or by varying the impressed voltage.
generator or a multiple-voltage system of some sort.
There is given below a description of a very simple method devised by the writer, by which either all or one-half of the armature conductors can be connected in circuit, thus giving two normal speeds, one twice as great as the other. The method requires only an ordinary motor, normal in all respects except that
one or more slip rings are mounted on the shaft and connected
to the proper points on the armature winding, exactly as though
the machine were to be used as a rotary converter. One or more
rate

The

placed in each phase.

when

higher speeds

latter involves the use of a three-wire

inductive reactance coils are connected with the rings.

The

re-

actance coils can be used in a great variety of ways, a few of
which are shown in Figs, i, 2, 3 and 4. In the illustrations the

shown

coils are

as though the magnetic circuit

were open, mere-

for the sake of clearness, but in practice closed magnetic cir-

ly

cuits

would be preferable.

evident that the coils might

It is also

be mounted on the armature structure and revolve with

in

it,

which case only one slip ring would be needed.
The equipment utilizes a standard design of motor and requires only very slight changes in patterns and drawings.
The operation of the motor will perhaps be best understood
from Fig". 5, which corresponds with the connection shown in

mm^
FIG.

The

5.

— SWITCHBO-^RD.

sub-stations are well equipped with the necessary instru-

ments and lightning

One

arresters.

used as an auxiliary for the
Woergl hydraulic power plant and is, therefore, equipped with
a special type of motor generator (Fig. 4).
The 10,000-volt
of these

sub-stations

is

transformed down to 350 volts by an 80-kw transit drives the above-mentioned motor
generator, 150-300 volts (three-wire system) direct current
being taken from the generator. The motor has a capacity of
100 hp, that of the generator being 75 kw.
The ficld-windini;
of the svnclironnus motor is switched in cascade with the armature-winding of the generator.
Between the generating station and the sub-stations there
The
are connected into the line several transformer stations.
buildings are designed with a height of 17 ft. in order that the
lines may be run straiglit througli.
These are for the purpose
of supplying small consumers along the line.
The turbines were manufactured by the Turbinenhaiienstalt
current

is

former, at which potential

Ruesch at Dombirn, Switzerland, while the entire electrical
equipment was designed and installed by the Elektrizitaets
Aktien Gesellschaft. vormals Kolbcn & Company, of Prague,
Bohemia.

FIGS.

Fig.

4.

.\ND

I

With

2.

—V.\RI.\BLE-SPEED

the switch

S

MOTOR CONNECTIONS.

closed on the upper contact, the

chine operates as a simple shunt motor.

A

ma-

small alternating

magnetizing current flows through the inductance. The slight
loss of power thus produced can be avoided by using a doublethrow .5witch, single-pole on one side and double-pole on the
Variations in speed from normal to
other, as shown in Fig. 4.
double normal
the

field

With

.b"

be obtained

in

the usual

way by means

of

closed on the lower contact, however, the motor runs

at twice its

may

may

rheostat R.

former speed and by weakening the

be increased to, say, four times

its

field

the speed

lowest value.

operating in this way only one commutator brush is in
and the other may be removed from the commutator without affecting the operation in any way. The current in the main

When

use,

leads

is

a non-fluctuating direct-current.

self there is a small

In the inductance

it-

alternating magnetizing current supcrim

posed upon the direct current. Considering the two branches
into which the direct current divides, it will be seen that in general in any one of them the current is flowing against the e. m. f.,
and is thus imparting energ>- to the magnetic field of the inductance coil. This energy is, however, being used as fast as
generated to force current through the other half of the induct-
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ance coil in the opposite direction. The ends are always at just
same potential as the points of the armature to which they
are connected. The potential of one end of the inductance coil
the

is

lower, and that of the other

is

higher than the middle or feed-

XLIX, No.
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coils, one-quarter of the armature will carry practino current, two-quarters w'ill each have one-quarter of the
current, and the remaining quarter will carry half the cur-

inductance
cally
total

Hence

rent.

PR

the

loss will be

= H^R,

[

(^)' -h (K)° X 2i?
The loss with three

ing point.

or three-eighths of the normal

After reaching the commutator, the two currents flow to the
one brush and so out. Practically all of the current is confined
to one-half of the armature.
To understand why the motor runs at double speed with this
connection, consider a position of the armature such that one
slip ring is connected to an armature conductor, which in turn,

about eleven-twenty-sevenths of the normal, and a simple integration shows that with an infinite number of taps, the heat-

through the commutator to the brush. Half
of the current will take this path and will do no work on the
motor. Its power, however, is expended in raising the voltage
of the other half of the current, so that there results in the arma-

is

ing

loss.

one-third of the normal.

is

sumed

In these calculations

no current.

that one section carries

A

rings

it

is

is

as-

small portion of

the current would undoubtedly take this path, the result being
that the

PR

loss

is

somewhat

less

than that stated above.

Conversely, a two-ring variable-speed motor will carry with

directly connected

the

same

more load

heating, 41 per cent

at

high than

at

low

ture half the current at twice the voltage.

At a position of 45 electrical space degrees from the first one.
One current passes through a quarter of the windings and about
30 per cent of its power at the mstant is being absorbed by the
motor, the other 70 per cent is being used to raise the pressure
of the other half of the current.

-At 90 electrical space degrees

from the first position there is no transformer action and half
The pressure
of the winding is being fed at the line voltage.
supplied to the armature is then just slightly greater than the
counter e. m. f. generated by the windings from the point supplied to the brush, and since this pressure rises and falls from
zero to double the supply voltage, the effect is equivalent to
supplying the motor with half the current at double the voltage.
When connected as shown in the diagrams of Figs. i. 2 and
3,

the action

is

slightly different.

as magnetic springs, storing
tion

and restoring

it

The

inductance coils then act

up energy during one-half revolu-

during the other

The

half.

net result

is

the

same, so far as the speed is concerned, but there is some fluctuation of the current during each revolution, and the losses are

somewhat greater.
For a motor whose speed must frequently be changed,

all

of

performed by one controller handle.
The sequence in passing from rest to highest speed would be as
follows
Closing of switch 5 upward, cutting out of starting
resistance, insertion of field circuit resistance, opening of S, imthe operations could be

FIG.

5.

— SCHEME

OF CONNECTIONS.

speed; a three-ring motor 56 per cent more; a four-ring motor,
6? per cent more, and one with an infinite number of rings, 73
per cent more. In practice, either two, three or four rings, according to the size of the motor, would probably be preferable.
At first sight it might appear that the motor has dead points or
points of no starling torque.

Such would be the case

for only

one ring, but not for two' or more. However, in positions where
the current has a direct path without going throit.qh the winding,
the starting torque is somewhat less per ampere than the running torque. In practice, the lessened starting torque would not
be a determining factor since the motor would always be started

:

mediately followed by cutting out of

field circuit resistance,

in-

and closdownwards, cutting out of buffer resistance and in-

sertion of the buffer resistance in the armature circuit

S

ing of

crease of

with the slow speed connections, as previously described.
At slow .speed, the ertkiency would obviously be the same as
that for an ordinary motor, except for the negligible friction of

At high speed, the armature I'R
and the decrease would about offset the
losses ill the inductance. The hysteresis and eddy current losses
would, of course, be greater at high speeds, and the efficiency
would be slightly less at high than at low speeds.
In the above, it has been assumed that the field winding is of
the shunt type. It is evident, however, that any type of winding
may be employed. Thus for a hoisting motor a series winding
might be employed with an inductance to give two op>;ratiu.s;
the brushes on the rings.
loss

field circuit resistance.

The tendency

to spark will be no greater at the high than at
This is readily seen, as the current will be the
same for the same power, and the use of the inductance coil has
no effect upon the distribution of current at the active brush.
However, when the motor is overloaded the sparking that does
take place will be confined to one brush, and hence will be only

the low speed.

half ns injurious as in the ordinary type of motor.

In several

would be

less,

speed connections.

It is also

evident that the device, at least in

form shown in Fig. 4. may be applied to any alternatiiiKcnrrent commutator type of motor.
In the ordinary shunt motor using field control, it is necessary
if any great range of speed be desired, tliat the machine have a
very large and powerful field in order that sparking may be
the

110.1.

J

AM)

4.

— VAKlAULE-bl'thli

avoided at the higher speeds. At best, the load capacity at high
For instance, a motor
speeds is much les.? than at low ones.
capable of developing 10-hp at 400 r. p. m. might be limited by
sparking to, say, 7-lip at 800 r. p. m. F.quippcd with slip rings
and inductances in the way indicated above, it would develop
from 14 to 17 horse-power. l'"or momenl.iry overload, whore
.MOTHK CdN.NIil TIONS.

tests

of a motor operated in

this

high and at low speeds.
The I'R loss, and consequently the lemperaturc rise, is less
with the high-speed connection than" with the low. It will be
noted that with the connection as shown, fiiicc current flows in
half of the armature coils, the t'R loss will be half that of an

peared

at

ordinary motor.

With four

taps into the armature using

load would be limited by sparking, the maximum horsepower would be the same at high as at low speeds. .'\ motor
npabic of giving a range of speed from
to 1.8 by field control

the

way, no difference
could be delected between the currents at which sparking ap-

careful

two

(

i

when connected as indicated, give a range of i to 3.6.
Compared with a plain shunt motor of similar range, it would
he much chea|)cr to build, more elTicient in operation, and better

iiiuld,

ibic to withstand overload at high vpccd.

If

full

load capacity

be not absolutely required at low speeds, the cost could
further reduced.

In-

still

May

11.
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Tugs

at

Niagara

can be used to break up, and stir itp any unusual accumulation
of ice tending to block the intake canal.

Falls.

of the most serious problems of the several

power

de-

velopments located at Niagara Falls has been the handling of
ice during the winter months.
Not only is the normal formation of ice in the river serious, but under certain wind conditions in the Great Lakes large floes of ice are discharged from
Lake Erie into the head of the Niagara River completely filling the river from shore to shore.

When

Niagara Falls Power Company was
was no similar installation of its kind in the
world, and consequently there was no previous experience from
which the engineers could draw for guidance in determining
just what conditions could be expected in drawing water in
considerable quantity from a comparatively shallow, but wide,
The intake canal was set
river under severe ice conditions.
the plant of the

first started,

949

there

an angle slightly less than 90 deg. with the up-stream
bank of the river. With this arrangement, it was thought that
floating ice would be deflected by, instead of into, the canal entrance.
As a further protection, log booms composed of a
at

For several years. S'team tugs were employed for this purpose
The Niagara Falls Power Company, but as the work is only
intermittent, it was felt that an electric tug would be more
economical on accoiurt of lower operating expenses.
With
steam tugs, the Government regulations require the steady employment of a pilot, engineer and fireman, and the nature of the
work necessitated the keeping up of steam constantly, as the
tug might be called for on a moment's notice. The area within
which the tug had to operate was small so there was no
physical limitation to prevent the use of an electric tug supplied
with energy from the power house through an overhead trolley
and cable.
Two years ago, The Niagara Falls Power Company installed
in its intake canal on the American side of the river a small experimental electric tug to supplement the work of a steam tug.
This tug which is still in service is 25 ft. long by 8 ft. beam
by

'

by 4
It

draft, with a propeller 52 in. in diameter by 2 ft. pitch.
supplied with powxr through an overhead trolley 750 ft.

ft.

is

long composed of two 2-0 copper wires, 2 ft. apart, suspended
about 35 ft. above the water, running lengthwise down the

middle of the canal.
The aluminum trolley carriage which
on these wires is of special construction designed by
the power company's engineers.

travels

From
cable

the carriage

leads

direct

a

duplex flexible rubber and braid
motor controller through a hollow

2-0

the

to

mast over the pilot house of the boat itself, the top of the
mast being about 15 ft. from the surface of the water. The
cable has sufficient slack to allow- the tug to operate at either
side of the canal, thereby giving an effective area of
full

width of the canal and the

full

work

the

length of the overhead trol-

ley wires.

The

electric

equipment

in

the boat

consists

ci

one 75-hp,

motor of the standard railway
type with drum controller and grid resistances. The motor is
single-phase, 220-voIt, 25-cycle

geared to an extension of the propeller shaft through a single
This reduction
pinion and gear having a ratio of 16 to 66.
gives about 240 r. p. m. to the propeller shaft with the full
load speed of 1000 r. p. m. in the motor armature.
The results obtained by this tug boat have been very satisfactory.

It is available for service

on a moment's

notice,

and

is

handled by one man, who, when the boat is not running,
can be employed on other work about the power house. There
are, therefore, no operating exepnses except when the boat

easily

actually in

is

ELECTRIC TUG.
series

of floating logs

The

were placed across the mouth of the

canal.

The above methods proved
output of the plant, and

partially

effective,

but

as

the

consequently the volume of water

entering the canal, increased, large amounts of ice were drawn
into its entrance.

This

ice,

if

allowed to pass into the pen-

stocks, tends to clog the turbines, causing loss in efficiency

output, or even serious damage.

To

and

dispose of the ice entering

was sunk at its far end, emptying
from the wheel pit. As this shaft
is necessarily located beyond the intakes to the penstocks, there
is no draft of water toward it except that which is produced
by the small amount of water allowed to pass through the sluiceway leading to the head of the shaft. Some additional means
was therefore found necessary to propel the floating ice towards
this sluiceway, as otherwise the ice accumulates, and builds up
in the lower end of the canal.
It has been found that a tug hont is the most efficient and
economical method of accomplishing the desired result. When
moored with the propeller running at full speed, a large surface
current of water is set in motion from the stern of the boat.
By varying the length of the mooring cable, or by changing the
;x)int of mooring, this current of water can be directed from
the canal, a vertical shaft
into

tlie

discharge tunnel

any point in the canal so as to effectively propel all floating ice
towards the ice sluiceway. When tint moored the tug boat

service.

success of

tliis

trial

boat has led to the construction

and larger tug boat which was installed last fall
The
in the forebay of the Canadian Niagara Power Company.
latter boat is of sufficient capacity to handle all the work at
the Canadian plant, and is not supplemented by a steam tug.
The boat operates along the outer wall of the power house,
and its function is to prevent any large accumulation of floating
ice, which if it were allowed to form, would finally be drawn
through the submerged arches in the outer wall, and hence
into the penstocks and the turbines.
By means of the surface current which it sets in motion, the
boat propels all floating ice towards a spillway canal at the
lower down stream corner of the outer wall of the power
of a second

house, the spillway canal returning the ice to the river
distance below the entrance of the main intake canal.

some

The

Canadian tug boat is 40 ft. long by 10 ft. beam by 6 ft. draft,
and its propeller is 4 ft. 4 in. in diameter by 2 ft. pitch. The
trolley wires are two 2-0 copper wiries, two feet apart, and run
parallel with the outer wall of the power house for the full
They are
length of the forebay, a distance of about 600 ft.
suspended from
the

twx)

steel

trolley

range of operation with but

little

located at
ft. high
This height gives a wide

poles 60

two opposite ends of the forebay.

slack in the cable lending

from

the trolley carriage to the boat.

The
tlu-

trolley wires are secured

current at an

c.

m.

f.

through strain insulator.s, and
is conducted to them

of 1100 volts
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by a duplex 3-0 lead sheathed cable which is lead up one of the
guy rods of tiie lower trolley pole. The trolley carriage is
made of aluminum to reduce its weight, and is similar in
From the
design to that used in the American equipment.
trolley carriage a duplex flexible rubber and braid cable leads
to the boat.

equipment on the boat consists of one 125-kw,
transformer and two 75-hp, single-phase railway
motors of the same type as installed in the tug of The Niagara
Several low voltage leads are brought
Falls Power Company.

The

electric

air-blast

from the secondary of the tran.?former giving a range of e. m. f.
from 56 to 220 volts with iioo volts impressed on the primary.
This range of voltage is used in bringing the motors up to full
speed or in running at reduced speed. A single controller of
the drum type, in connection with the low-voltage leads men-

electric iron

order to provoke discussion, submitted the proposition that
and that in order to
compete with gas the electric rates must be so low as to be
in

the heating field nghtfully belongs to gas

unprofitable.

Mr.

and each is geared direct to the 6-in. propeller shaft
and gear having a ratio of 16 to 66. This
gives the same propeller speed as in the American boat.
although the Canadian boat is much more powerful, developing

coal.

a

purpose of controlling and
measuring the power used by the equipment.
In both the American and Canadian boats it is necessary to
use air blast for cooling the motors and other electrical equipment, as the hull of the boat offers very little opportunity for
the radiation necessary if self-cooled electrical apparatus were
for

circuit

i-hp

is

supplied by a

connected

to

a

Cravath said that

R.

J.

of

own which

its

the consideration at

Dr.

L.

Company
on the

He

other Iowa
in

of his company, to arouse interest in electric

efforts

cooking.

said that his

company

He

this.

Westinghousc apparatus was u.sed for the
electrical equipment of both installations.
T^e general
of the equiptnont. installation of the machinery in the
and the overhead trolley construction were carried out
power company's engineers.

entire

design
boats,

by the

Di.scus,sion

.At

llic

of Electric Heating
Convention.

convention

of

and

ig,

Clinton, April 18

the

Iowa

at

Electrical

the

Iowa

Associatiim

at

a considerable portion of one session

was given over to tin- discussion of electric heating devices. A
pa|)cr was read by Mr. E. L. Callahan, of the General Electric
Com|>any, on "Increasing the Central-Station Day Luad," which
was followed by the experiences of several Iowa central-station

company had spent more than any

arouse the interest of the community

Dubuque under

of lectures

and demon"House-

the auspices of the

Economics Division" of the Dubuque Women's Club.
fifteen days and was supported financially
by the L^nion Electric Company, at a cost of between $1,500
and $1,800 the name of the company not appearing however,
hold

rooms and current

ice.

to

then described a series

strations given at

motors and transformers near the windings.
The hulls for both the American and Canadian boats were
built on the ground by Benjamin L. Cowles, of Buffalo, N. Y.,
and are very solidly constructed of oak to prevent any possible

damage by

all.

D. Mathes, general manager of the Union Electric
of Dubuque, gave a very interesting extended talk

This lasted about

the portion of the

cooking had a certain

For example, as Mr. Cole, of Grinnell, had pointed out,
amount, of electric cooking could be done on the
dining-room table, which put it in a position where no other
common method could compete. This was a great convenience,
especially at breakfast.
There were many central stations
operating day circuits in towns which were too small to support
In such towns electricity, on account
a profitable gas plant.
of its convenience and safety, could certainly be introduced
against the competition of gasoline and coal stoves; so taken
all together, there are many places where gas does not enter into

Air pipes with suitable dampers for properly regulating the flow of air lead from the blower to the motors and
transformer cases. The suction side of the blower is connected
In this manner cold air is forced through
to the outside air.
blower.

electric

could not be claimed either by gas or

certain

the

In the Canadian tug boat forced draft
alternating-current series motor, direct

used.

In towns under 5000 the introduction of such

in taking up the question with such possible customers as he knew were most progressive and who would be
wiling to pay for superior results in cooking rather than to
look simply at the cost of operation.
Mr. Callahan pointed out that it is out of the question to
attempt to do much heavy electric cooking work unless the rate
is 6 cents per kw-hour or lower.
Mr. Austin Burt, of Waterloo,

in parallel,

ii,ooo-volt

the

manager

througti a pinion

the

With

in a certain

devices must be mainly by the personal, individual effort of the

field

The power for operating the tug is supplied from the main
switchboard at 11,000 volts, which is reduced to iioo volts
through a 125-kvv water-cooled transformer located in one of
At this voltage
the sub-floor chambers of the power house.
the power is distributed to the trolley system as outlined above.
Suitable meters, switches and circuit breakers are installed in

19.

was only a question of leaving them

it

length of time.

The two motors work

a total of 150 horse-power.

XLIX, No.

uncertainty of heat in irons heated with gas or coal.

tioned and with a preventative resistance and impedance coil
for each motor, operates both motors.

Vol.

connection

in

with the enterprise, although

it

furnished

the

for the electric cooking devices which were

The
by the lecturers and demonstrators.
and demonstrators included Mts. F. Violet Sanborn,
of St. Louis Miss Rasch, head of the domestic science departMiss Nan Martin, demonment, Iowa State College, Ames
Prof. Maurice Le
str.ilor for the General Electric Compimy
Bosquet, of the American School of Household Economics;
Prof. Oldt, superintendent of the Dubuque public schools and
A model cottage
five demonstrators on duty at various hours.
was built in the room where the demonstrations were given

used

successively

lecturers

;

:

:

up with all the electrical conveniences.
was performed every day of doing a moderate-sized
washing and ironing and having the clothes dry in three hours.
The washing was done in a motor-driven washing machine,
The clothes-drier was
the motor also operating tlic wringer.
common 12-inch desk fan blowing air through
warmed by

and was

The

fitted

feat

.'i

the

of
to

coils

of

some

electric

car

heaters.

The ironing was.

A standing ch.-illonge was out
done ek-ctric-illy.
anyone to do the same washing, drying and ironing in the
course,

introduclion of elect ru- heating

same length of time in their own households, using. the ordinary
They had found the cost of motor-driven washing
methods.
machines to stand somcwh.it in the way of tiheir introduction.
By contributing llie work of installation and the power, this

Mr. Cole sai<l the experience of his company had
been very satisfactory with this class of business. As a general
|iolicy he would solicit first riic inlrorluctifvn nftlic smaller

compjiny ci>nld furnish a motor-driven washing m.ichine for
$5050, which Incked large to a person aocustomod to paying
a much smaller .iiiiDunt for a hand-driven washing machine.

men.
Mr. O. K. Cole, of Grinncll, was
hai

made

a

good

st.^^t

iti

(he

callctl

upon, as hi> cuinpany

device*.

units,

such

iron.

Those three

a.s

ilic

coffcc-perool.-iior,

chafing dish and

cjcvices oi>eraled electrically

waffle-

produced results

with any other method of heating,
He was
used f)n the breakfast t;ihle.
cs|>ccially rt%thiisiastic over the waffle-iron, :is the cooking of
waffles criuld 111- done on the electric irons with an exactness
that could not be obtained with any other iron l>ecausc of the

which could

since

they

nfit lie ohtaine<l

cmld

be

He

considered the development of the electric he.uing busiThe
one of the greatest fields of the central station.
electric iron especially had been one of the best things ever
ness

As to the success nlrt.nined in the introduction of these
much would ilcpend •n ihe judgment of the central
manager. He ihought U best lo starl first with the small-

devised.
devices,
station

est devices an<l gr.idu.illy

work up

to

complete cooking

ontlits.

May
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Refrigeration

Electric

Thompson's

at

Spa,
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and brine cooler as desired.
The condensers, two in
ft. long and 6 ft. high, are located on the third floor.
These are of the inner tube type with water on the inside and

tank

intmber, 15

Boston.
An

unusually complete elettric refrigerating plant operated

on central station service is that of Thompson's Spa in BosThe establishment purton, located at 219 Washington Street.
chases electricity from the Edison Electric Illuminating Company of Boston for a large variety of lighting, heating and small
power purposes. The refrigeration requirements are of an exacting character in view of the limited space available for such
machinery, the necessity of absolutely clean methods of cooling
and the extensive use of artificial cold in the four buildings

ammonia outside.
The compressor

valves in this installation are a radical de-

from the old stj'le conventional types.
The vertical
type economizes space; the suction valve is carried on the
inside of the discharge valve and has its seat on the face of the
parture

This enables the suction valve to be of large diameter,
lift, and the discharge valve is made the
This
full diameter of the cylinder, requiring no clearance.
prevents in large measure any rushing of the compressed gas

latter.

preventing excessive

which the restaurant occupies. Thompson's Spa has no steam
as the boilers of Young's Hotel, located close by, ar^'
A motor-driven plant, therefore.
available for such service.
plant,

offered the most attractive solution of the refrigerating question

under the prevailing conditions.

Two

on the
is
Spa
located on the third floor, and it consists of a l-ton Brunswick
compressor and direct ammonia expansion system used to cool
twelve small refrigerating chests, one large and two medium
Openings are provided between differvrnt
sized refrigerators.
refrigerators to permit an even distribution of the cooling
This equipment is operated by a 2.S-hp Sprague shunteffect.
wound motor of the direct-current, 220-volt type. The motor
frame is of the lo-hp size, to permit of the low speed of 218
The expansion
r. p. m. for direct coupling to the compressor.
refrigerating layouts

The

premises.

are at present in service

by

used

installation

first

the

system are located in the refrigerators so that the
The
piped directly to the points to be cooled.
temperature requirements vary in general between 32 and 42
dcg. F., and as the service is carried on without the use
of brine, its area of distribution is more limited than that of the

coils in this

ammonia

is

and

second

larger

The smaller

installation.

plant

FIG.

usually

operates about 14 hours per day.
The larger plant is located on the second floor, just below
the first installation, and it consists at present of three 4-ton

machines and auxiliary equipment supplied by the Brunswick
Space i?
Refrigerating Company of New Brunswick, N. J.

— MOTOR

2.

OF REFRIGERATING PLANT.

back into the cylinder on the suction stroke before the disThe location of the suction valve seat
charge valve closes.
on the face of the discharge valve also obviates any sticking
of the discharge valve.
Calcium chloride brine is used in this
installation.
is direct-driven on the same shaft by a 10frame to secure low speed) 220-volt Sprague
motor, shunt-wound, direct-current type, normal speed 175
r.
There are two International volute pumps installed
p. ni.
on a steel platform above the main brine tank for forcing the
brine through the piping in the various buildings.
Each of
these pumps is direct-driven by a 220-volt, 5-hp Sprague motor,
normal speed 1300 r. p. m., and has ?. capacity of 120 gals, per
minute against a load corresponding to 30 lbs. per sq. in. All
the compressor motors and these pumps are controlled from
;i
single switchboard panel located near the main compressors.
.\ specially metered circuit of die Boston Edison Company with
watt-hour meter and Wright demand indicator is installed for

Each compressor

hp

40-hp

(in

The

the refrigerating plants.

brine circulation piping includes a

Wortliington low-pressure meter near the cooler so

bypassed

that the rate of flow can be

measured whenever

it

is

desirable.

The incoming and outgoing brine differ in temperature as a
All the wiring in the plant is
rule by from 2 to 4.5 deg.
installed
FIG.

I.

—GENER.M,

provided

for

the

capacity

when

it

on diagonal axes
outfit

is

is

VIEW OF REFRIGERATING PLANT.
of

installation

needed.

is

at

mounted on

room, which

The

the main
a

about 40

fourth

of the

unit

by 16

platform

at

over

all.

ft.

same

of the

one

On

The
end

third

of

the

the original

ft. by 5 ft. by 6 ft., caand a 12-ton brine cooler, of the Hendricks
supplied by the Carbondale Machine Company, is located

floor level

is

installed a brine tank 18

pacity 4000 gals.,
type,

armored conduit.
of

larger

the

include

plant

large

a

number

of

applications at the lunch counters, in ice chests and in water

machines are located

second-floor level.

raised
ft.

a

Two

in

uses

on the raised section. Two ammonia receivers are provided for
this equipment on the wall of the original room where the first
two units are installed. The piping is flexibly arranged, providing for the expansion of ammonia into coils in both the brine

At present the Spa uses but about

cooling.
(lay.

and

is

likely

A new

fiTther.
to

it

about 32

that

soda fountain

deg.

and

F.,

consumption

this

is

the

ton of ice per

i

will

be

reduced

supplied

with water cooled

original

fountain

still

in

service will soon be equipped with cold water circulation instead

of

using

ice.

All

the

counters

culation of cold water, which
located

beneath

the

is

basement

are

provided

pumped from
floor.

with

this

cir-

a 34OQ gal. tank

Duplicate Centrifugal

and
motors are 3-hp, 220-volt Sprague direct-connected maThis tank is cooled to approximately a freezing temchines.
perature. Ice cream is always frozen by the agency of the brine

pumps
the

of the Douglass type are provided for this service,

'
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circulation; and the heaviest load

usually occurs in the forenoon,

upon the "refrigerating plant
the ice cream production

when

takes place.

The large plant operates continuously including nights, Sundays and holidays. One machine is always in service, a second
unit is operated as needed, and the third is at present kept as
a spare outfit. It is probable that in the coming summer all the
machines will be operated at times of heavy peak load, when the
temperature approaches 90 deg., with excessive humidity.
The brine circulation is thus continuous. To prevent the

may become much

a

F.,

double

set

of

brine

coils

being alternated in use each day.

The

the

installed,

is

m. to

a.

"

Recording and indicating thermometers are

liberally

t

^f

'^l

30

is

a

^

^

\

^S~

/ '^^

k

L i/'
9

m.

k'

"0

f

'

installed.

—tcr^

!

_^^

is

r^

1
10

average load during 12 hours of the day at present is about
82 amperes at 220 volts on the refrigerating system, and 38
amperes at night. The avoidance of the inconveniences due
ice

t

k

PMy^J^ —\^

40

The

to the handling of a large quantity of
strong pc'nt in this compact installation.

>
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V

commutating poles are able absolutely

claimed by some designers that the comniutating
is in general disadvantageous, because cheaper
and more efficient machines can be obtained by omitting the
it

is

poles and depending solely upon the careful arrangement of the
armature coils, the selection of the proper number of commutator segments, and the correct proportion of the normal pole
faces. It is cJaimed by such designers that the ma.ximum speed
of a given motor when properly proportioned is limited by
mechanical considerations and not by sparking, so that the addition of commutation poles to prevent sparking is unnecessary.

I_>

_

relative increase in the voltage

known

pole construction

1

BETWEEN ADJACENT SEGMENTS.

the field of a

presence,

w

r

between segments as
shunt-wound motor operated at full load is weakincrease the armature speed. Even when the field is so

shows the

The principal advantage resides in the
to our readers.
fact that the commutation can be rendered practically perfeict
under any condition of service. On account of the cost of adding the poles and the decrease in ventilation caused by their

0///

y.

1

general features of comniutating poles and their advantages when used with variable-speed shunt-wound motors have
been discussed from time to time in our columns, and are well

ened to

W/

w

\

30

FIG.

M/d^

1

'-'

\

\ \\ ' f 1
^

20

Comniutating Poles in Direct-Current
Machinery.

\

1

1

particularly

The

in-

commutator. This fact was discussed fully in an article abstracted on page 644 of our issue for March 30, 1907.
Fig. I,
which has been reproduced from the article just referred to,

cold water circulation

usually runs mainlj- in the daytime, from 6

an enormous

distorted, thereby causing

crease in the voltage between certain adjacent segments on the

are kept at about 38 deg.

etc.,

19.

field is allowed to be magnetically weak in comparison with the
armature, and the armature m. ni. f. is not counterbalanced
over the whole polar surfaces, the resultant field in the air-gap

alccumulation of frost and dirt in the large ice chest in the

basement where mineral water,

XLIX. Xo.

Vol.

distorted

that

it

is

actually

reversed at certain positions, the
to prevent sparking at

the brushes.

One of the earliest forms of auxiliary-field machines was the
Thompson-Ryan generator as built by the Ridgeway Dynamo &
Engine Company. As is well known, in addition to the usual
winding arranged on projecting poles, this generator
with a series-connected winding completely surrounding the armature and interlaced in a symmetrical magnetic
ring between the projecting poles and the armature surface.
and .V The series winding is designed not only to
See Figs.

shunt
is

field

provided

_>

Lower speed can

easily
be obtained without sparking by
strengthening the field, but only at the sacrifice of output, and
the output cannot be increased by adding commutating poles.
The advocates of the commutating pole construction claim

that by the use of intcrpolcs the whole machine can be so redesigned that considerable saving can be cflfcctcd in material, the

can be increased, and the performance greatly imhas been aptly stated by one designer, "The commutating pole machine is a copper machine and not an iron maihinc." That is 10 say, the best design for commutating |)oUmachines requires an increase in the proportion of copjier to
cflVciency

As

proved.

in machines without comaccount of the fact that such a machine
allows all of the active material to be fully utilized it will weigh
it may not, howless than a machine of the more usual design
ever, cost less, because copper is more expensive than iron.

iron, as

compared to the proportion

mutating

pfjics.

On

;

to the excellent operating characteristics of commuIaliuK
machines, no one who has witnessed their performance
under advcric conditions can have any doubt whatsoever. It

As

|>ole

would probably be impossible lo const rurl a commercial .S-hp
m' t'>r without commutating poles which could be suddenly revcT*cil under full load without pro<lucing any sign of sparking;
yet when commutating fxilc motors are -lubji-ctcd to such treatment the resultant sparking is not nftticcablc. These facts were
discussed M length on page 5,18 of our issue of March 18, 1905.
\n an article which treated of the commutating pole construction
as applied to variablc-^peed shunt-wound motors
A feature which cannot be ignored in the disi«n of ronnnii
•aling-pole marhinerv is found in the fact that when the main

ru;.

furnish

:i

2.

— I'OI.K-HINC

COMI'l.KTK

WITH

ll\l A.Nl

roiinnut.itiiig field lor.illy for the coil

ING (OILS.

under the brush,

coiinterbalame the niagnctoinotive force of
and thus to prevent the distortion of llie
Due to the use of these so-called "balancing coils"
facturers arc enabled to huilil the generator with a

but

to

ture current

weak main

ihc armamain lield
the manu-

very small

and a correspondingly reduced
The armature is designed
loss of fxiwer in the shunt licId coils.
so as to be magnetically very strong; that is, with an extra

air-gap, a very

great

field

depth of copper, while the temperature

rise

is

properly

May

II,

ELECTRICAL WORLD.

1907.

limited by providing many ventilating ducts throughout the
armature structure and the "balancing coil" ring. This company applies the Ryan balancing coils to its line of shunt-wound
motors and thereby obtains a speed variation of 4 to I without sparking.

Our

readers

are

familiar

with

the

so-called

"interpole"

953

the armature current to be completely reversed before the coil
passes from under the brush. The auxiliary pole arrangement
is so very effective that even at the highest possible speed, and

with a minimum number of commutator bars, sparking under
normal operation may be entirely eliminated. A point which
should not be overlooked in the design of turbo-generators, but

motors built by the Electro-Dynamic Company. In these motors
no attempt is made to compensate for the armature reaction,
but the "interpoles" supply a commutating field over the brush
area. Midway between the main held poles are placed the extra
poles provided with coils connected in series with the armaThe magnetomotive force of the current
ture.
See Fig. 4.
around the interpoles is greater than that of the armature
locally at the briish area, so that not only

is

the

field distortion

an extra flux is provided for proe. m. f. in the coil under the brush in order to force
the current in the coil to reverse completely before the commutator segment leaves the brush. Even at full load and extreme high speed, the interpoles are effective in furnishing a
commutating flux, although the field may be euormouslv dis-

overcome
ducing an

at this point, but

FIG. 4.

—ELECTRO

DYNAMIC INTERPOLE MOTOR.

which, perhaps, has not always received the serious consideration which it merits, resides in the fact that, while the proper
adjustment of the voltage between the commutator segments

under the brushes ma}' serve completely
ing and thus to render the performance

to suppress the sparkfaultless

tween adjacent segments
give rise to
conditions.

under normal

may be allowed

conditions, yet the excessive voltage that

be-

commutator may
certain other commutator troubles under abnormal
It would seem that the best effects with reference
at other parts of the

tendency to "flashing over" are to be
obtained only when the distortion of the main field flux by the
armature m. m. f. is prevented by the use of compensating coils.
to the elimination of the

Thus not only must

the armature m. m.

overpowered

at

locally

the brushes,

f.

but

it

be neutralized and
must be properly

counterbalanced over the whole pole area.

Among

numerous

which the conunutatmg
be mentioned the variable-voltage generator for mine hoisting and similar work.
I'he momentary excessive values of current which are at times
iVmanded from the armature of such a generator render the
the

pole construction

KIG.

3.

— POLE-RING

IX

is

special uses to

now being

put

may

PLACE IN FIELD FRAME.

torted and actually reversed at certain positions by the armature m. m.

In

its

f.

standard

General Electric

line

of variable-speed shunt-wound motors, the

Company

tating pole construction,

takes full advantage of the

and by providing extra

commu-

ventilation has

rendered sparking and not heating the limiting feature in the
sparking being then eliminated by extremely thin

design, the

auxiliary poles placed over the commutating space on the arma-

The

ture.

relative proportions of

poles arc clearly indicated in Fig.

the mriin

and commutating

5.

The Westinghouse Electric & Manufacturing Company has
made special efforts to place the magnetizing windings on the
auxiliary poles of

its

variable-speed motors as close as possible

and has aimed
These
facts arc indicated in Fig. 6. which shows the arrangement of
poles and field windings of a Westinghouse auxiliary pole
to the desired point of application

to provide the

maximum

of the m. m.

of ventilation to the

f.,

field coils.

motor.

The

•

two years have witnessed
application of commutating poles to
last

type of direct-current machine.
the

In this case the problem

with variable-speed motors

;

it

a

most remarkable general

practically every

faiuiliar

In high-speed turbo-generators

commutating pole construction

ployed.

is

is

is

almost universally cm-

quite similar to that found

necessary to provide a

field in

intcrpolar space of such value that the armature coil
under the brush by its motion therethrough !ias generated in it
an c. m. f. sufficient in value and proper in direction to cause
the

FtC.
'lit.iining

5.

—GENERAL

of

sparkless

ELECTRIC COMMUTATING-POtE MOTOR.

operation

extremely

difticult

with

the

an extra
heavy machine is used. By the employment of commutating
poles, however, the machine may be designed solely with reference to the allowable temperature rise, and hence the minimum
ordinary

design

of

direct-current

amount of constructive material

A

is

generator

unless

needed.

tlywhcci converter equipment the design of which along so-

would have been quite difficult, but which
was rendered c<miparatively easy by the use of commutating
poles on the generator, is illustrated in Fig. ". which shows a

cilled standard lines
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separately-excited variable-voltage generator directly driven by

mutator

shunt-wound specially-controlled direct-current motor. The
heavy flywheel on the same shaft with the motor and the genera-

area.

a

used for energy- storage purposes. When there is a dethe generator the speed of the equipment decreases,
and the flyw^heel gives up rotative energy, while it absorbs energy through the medium of the motor circuits when the generator

is

mand on

tor is delivering no power, so that although the power demands
on the generator fluctuate throughout a w4de range the power
taken by the motor is fairly constant. In order to allow the
speed of the flywheel to decrease considerably without imposing
too great a load upon the driving motor, resistance is inserted in the armature circuit of the motor according to the
load on the equipment by means of the automatic rheostat shown
in Fig. 7.
For the purpose of eliminating all rheostatic losses
in the circuits to the motors which receive power from the

difficulties

Vol.

XLIX. No.

ig.

with high voltage are confined to the brush

must be remembered that in a series-wound railway
motor when the armature current is large the field flux is likewise large and the conditions are relatively favorable to sparkIt

less operation,

when

while the heaviest currents are always taken

both the speed and the voltage at the commutator are low.
When the machine is designed for increased voltage the difficulties that arise are not confined to the

sparking at the brushes

which may be attributed to the increase in value of the e. m. f.
between the segments locally under the brush. The required in-

equipment, the generator is operated at a voltage variable by
tield control from zero to the full value, which fact accounts for
the necessity for separately exciting the generator.

The

severe

demanded from the converter equipment, may be learned
from Fig. 8, where the high peaks at the beginning of the cycles
service

shows the current taken during the period of acceleration of the
hoisting motors.

It is

about twice that taken during the con-

stant-speed period and at constant voltage would represent about

four times the practically constant power taken by the driving
motor of the converter set. Even under these severe conditions
satisfactory commutation can be obtained by the use of auxiliary
field poles

The

on the variable-voltage generator.
such that the driving motor

7.

—VARIABLE-VOLT.'^GE
MENT WITH LOAD

.crease in the

conditions usually existing in constant-speed motor in-

stallations are

FIG.

may

be designed

maximum

crease in the total
tral points,

a fewer

COMMUTATING POLE GENERATOR EQUIPTHE DRIVING MOTOR.

REGL'LATOR FOR
e.

m.

f.

between segments and the into be used between neu-

number of segments

which necessitate either

number of

poles or smaller

a higher peripheral speed,

commutator segments,

Jire

factors which the auxiliary pole construction does not eliminate.

The

particular advantage of the auxiliary pole construction in

direct-current railway motors resides in the ability of the

ma-

chine to withstand enormous overloads for short periods, or to be
continuously operated at excess power when artificial ventilation

used without encountering sparking as a limiting factor. An
is found in the fact that a motor thus constructed may be arranged for a considerable number of efficient
is

additional advantage

normal speeds, by simply placing a variable resistance in parallel
with the main field coils. The advantages in respect to the characteristics just noted are not limited to high-voltage motors; in
fact, they can most readily be obtained when the normal e. m. f.
is low.
On account of the extra capacity which may be obtained
from any completed motor structure when forced ventilation is
employed with the auxiliary-pole construction for removing the
sparking limit, it does not seem improbable that artificially-

PIC.

6.

—WESTINGHOUSE

AUXILIARY-I'OLE

MOTOR.

with the temperature rise as the limiting factor rather than the

commutation, .so that the use of commutating poles would merely
add to the expense without producing any adequate improve-

ment

in the

lations
tions,"
Itrirf

operating characteristics.

In constant-speed instal-

where the Uiad is subject tf> rapid and violent fluctuaOT where an enormous overload must be carried for

periods, the commutating-pole construction

Hy

advantageous.
of the machine

mean heating

tlic

is

particularly

use of such construction the main parts

may be designed

solely

with reference to the

and permissible tcmpt;raturc rise, while the
commutation under niomenlary overloads of even several hundred per cent will In- proi)crly taken care of by the flux from
Thus, for intermittent constant-speed serthe auxiliary jkiIcs.
vice a commutating i»olc motor will lie less expensive than a
motor of the more usual design.
A promising field ff>r the use of commutating poles is to be
found in high-voltage railway motors. In just so far as highvoltage motors arc inclined to spark at the brushes there can be
n(» floiibt that the commutating pfilcs will Ik* of great assistance
in improving the performance.
It is not proper, however, to
ofTcrt

as.sume either that the sparking at the brushes with the more
usual ronstniclion will tic destructive, or that all of the com-

riC.

8.

— LOAD

DIAGRAM TAKF.N FROM A SIF.MF.NS-ILGNFR WINDING

M ALII INK.
cooled c(iuipmeiils

motor

is

limited.

may

be introduced where the space for the

The employment of high-voltnge

directly

a single c-ominutalor renders desirable the application of

means

for limiting the lendciiry to flashing at the rominutator.

Since such Irndcncy
torlion,

upon
some

the

is

|)rcvenlivc

augiiienlrcl

by any abnormal

means may take

sating coils for neutralizing the m. m.

f.

field

tlis-

form of compenof the armature current.
(lie

:

ELECTRICAL
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Thus

the construction that

1907

now used

is

for minimizing the in-

B.

— Lo.u)

ductive reactance of the armature circuit and thereby improving
the. power-factor and the torque-speed characteristics of the

may

single-phase railway motor
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CuRXT OF Algona Producer

12

hour

test.

Fuel cost

railway motors for another and entirely different purpose.

Load

i)er

W.

Prof. G.

Iowa State

Bissell of

College,

Ames,

la.,

pre-

paper was taken up with a review of certain tests made by the
United States Geological Survey during the Louisiana Purchase Exposition at the government testing plant there.

The

which might be of interest to Iowa central-station men
were summarized, coals being selected which were similar to
Iowa coals in tlieir composition. These tests can be studied in
detail by referring to Bulletin No. 261 of the U. S. Geological
Survey, obtainable bj- application to the Survey at Washington.
The latter part of the paper is devoted to a test on a hard coal
producer gas engine at Algona, la., in the spring of 1906. The
The engine was a three-cylinder,
results are shown in Table I.
vertical, Fairbanks-Morse engine, using gas generated from
anthracite pea coal in a suction gas producer, also manufactured
by the Fairbanks-Morse Company. The unit is rated at 15a
brake hp at 250 revolutions per minute, and was guaranteed to
give one brake hp-hour for not to exceed 1J.4 lbs. of anthracite
pea coal for all loads above 75 brake hp.
tests

T.\BLE
Brake load

Revs, per

min.

250

Two
ditions,

In

Lbs. Coal
1.
1.

511

$0.00453
.00347
.00299

157

0-999

were also made on

tests

belted

viz.,

addition to

this engine under service con75-hp alternating-current generator.

a

to

lighting

the

load,

machinery can be operated from

70

J

h
<40

electrically-driven

this generator.

Fig.

pumping
i
shows

Lr

1

4
1-

Cost per brake hp-hour
at $6.00 per ton.

(as fired)

per brake hp-hour.

hp.
40.1
82.7
136-9

250
250

I.

'^1-

\

^

r

"

it A-"

^^-i-~

^ 2.23.

factor 27 per cent.

A.

coal cost $3.00 per ton the cost of the coal per

we may

con-

kw-hour would

be $0.008565, which can be compared directly with the values
given in connection with the Algona test
It

is

difficult at

this

time to predict the immediate future of
writer stated that this type

the producer gas engine, but the

of prime

mover is destined to be a formidable rival of the
steam engine, and as the price of fuel increases the field for the
producer gas engine will enlarge. At present there is a question whether it will pay to install a producer gas engine where
coal is cheap.
The only advantage would be the compliance
with the smoke regulation, but as a financial proposition it may
be stated that owing to the fact that a producer gas engine
installation costs probably from 50 per cent to 60 per cent more
than a steam engine plant which w'ould be its alternate, it will

not pay to consider the installation of the gas producer plant
with coal costing $1.50 or less per ton.
The question of the mechanical and operative advantages and
disadvantages of the gas engine will not be discussed here except
to say that there is no reason w-hy the gas engine cannot be

used satisfactorily for the generation of electrical energy for
lamps and motors.
At the close of the paper Prof. Bissell askeJ as to the difficulties of oiling gas engine.

He

replied that the vertical cylin-

der type was said to be hard to oil and for that reason many
thought the horizontal engine better. With horizontal engines
there seemed to be little trouble. Being asked as to the steadiness of speed, he said that a multiple cylinder engfine with a

heavy fly wheel was sufficiently steady. Single-cylinder engines
were likely to be unsteady unless equipped with very heavy fly
wheels.
He thought it rather important in operating gas
engines that they be placed in the hands of men who are in
sympathy with the gas engine idea. They are entirely different
from a steam engine, and if the engineer does not like them they
are not likely to get the right kind of attention.
Mr. Austin
Burt said the same thing was true in connection with introducing steam turbines.

The following

r

-B

this test,

sider the case of a s^imple Corliss engine similar to that used
in the goverimient tests at St. Louis. The average coal consumption of that engine was 5.71 pounds per kw-^hour. If this

Pithy Paragraphs on Central-Station Economy.

I

OiO

March

=

For the purpose of comparison with

sented a paper before the Iowa Electrical Association at Clinton.
Much of the
la., April 19, igo", on "Producer Gas Engines."

Engine,

Output 589 kw-hours.
kw-hour
kw-hour
$0.00699.

-Anthracite Pea Coal per

find application in direct-current

Test of a Producer Gas Engine.

G.^s

16-17, 1906.

t

are some pointed paragraphs extracted from
Gus Lundgren, of Cherokee, la., before

the paper read by Mr.
the

20

Iowa Electrical Association at Clinton, April 18
you but knew it, you cannot afford to operate one week

"If
10

"^d
5

6

7

8

9

10

II

12

I

2

P-M
FIG.

I.

3

A-M

T
4

—LO.\D CIRVES.

(A) during a service run with lighting load only
and the load curve (B) for the combined load, the usual
the load curve

operating conditions, stand-by losses included.

At

$6.00 per ton the cost of fuel per

kw-hour

at the switch-

board for the load A was 1.207 cents including fuel for banking
and starting, and for the load B was .639 cent, including also
th-j stand-by losses.
Soft coal from Illinois which was used

same plant cost $3.40 per ton.
The following data apply to the curves .V and B, Fig. 1
A. Lo.\D Curve of Alcon.\ Proiuter G.\s Engine. M.\rcii
for a Corliss engine unit in the

:

—

15-16, 1906,

14 hour test. Output 409 kw-hours.
Anthracite Pea Cail per kw-hour
4.10
Fuel cost per kw-hour
$0,012.?.

=

=

Load

factor 18 jwr cent.

without the scale for your fuel, the meter to measure the water
you evaporate and the meter to show the amount of energjyou have put over the switchboard into your lines.
If you
think that you do not need these scales and meters, then please
go to the merchant and ask him how he knows what to charge
for a pound of sugar.
If he turned at you and asked you the
same question about your energy, you would, if you told him
the truth, have to say that you did not know.
"This may seem to be putting it strongly, but it is a fact
that there are many electric stations in which there are many
thousands of dollars invested that have no means of knowing
the cost of energy.
How can this be a safe investment? With
no protection to the stockholders or to the customers, is it a
wonder that failures in the electric central-station business arc
reported

amount of fuel to evaporate a certain amount of water
and a certain amount of fuel to produce a certain number of
kw-hours.
If the meter on the boiler fee<I says that more
water than usual has gone througli it. it may be that this water

a certain
lbs.

?

"But that is not the only advantage of the scales and meters.
When everything is in good running order we find that it takes

—
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has not been evaporated, but instead has found another place to

go; consequently, a leak is found. Then again, if the coal and
water correspond, all right; but if it is found that more coal
than water has been used per kw-hour, it is time to put the
indicator on the engine to ascertain the condition of the engine
valves or a leak may be found in the steam pipes.

"The writer was

at one time

working

in a station

where the use of

the engine indicator aided in finding the trouble with the engine.
found a very badly set valve and after this had been corrected it resulted in a saving of $1.30 worth of coal from mid-

We

This

night until morning.

I

consider a good saving for an

engine of 75 hp.
"In testing coal before closing a contract, the scales and
meters may be used for finding the evaporating power of the
fuel.
The question is how many kw-hours can be made per doldo not care what kind of coal is belar's worth of coal.
ing used, for a good talk from an agent will convert water into

Vol. XLIX, Xo.
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by the ceasing of a conversation or the return of the plugs to
Herein lies the
their seats, causes the target to be withdrawn.
disadvantage, as the withdrawal of the signal has two opposite
significations
one that the cord pair has not been in use, and
A differentiallythe second that it should be disconnected.

—

wound

signal

the

invert

introduction of a

the

or

make

and

signal

methods have been used.
Another scheme for doing
of Evanston,

111.,

is

this,

relay

will

indication

its

suffice

to

Both

positive.

invented by F. R. McBerty,

The

of a purely mechanical nature.

signal

has two armatures, the coincident action of which withdraws
the target, while the energization of one displays the target,
in the cut

is

shown

the circuit wherein this signal

is

used,

which

We

steam."

New

Telephone

Patents.

TELEPHONE

PORT.\BLE

DEVICE.

In practical telephone working there arises from time to time
a demand for a portable telephone which may be attached to
the line wire at will at any one of several points in diflferent
locations

As an example, take
room in

throughout the premises.

where a telephone
day and in the bedroom
case

desired in the living

is

the

the

^*#3fi>-

Such arrangements usually

at night.

require a desk telephone set connected to a plug with jacks
mounted at each place of connection.

toward improving the apparatus. S. C. Houghton, of Rome, N. Y., has invented a combined jack and switch
box. The telephone set contemplated is of the hand microphone
type, and from the top of the face of the box the hook switch
This switch is wired to the line on the one side and
projects.
The
to the jack set in the bottom of the box on the other.
result is a neat, compact apparatus.

With

FIG. 2,

a view

been patented by Mr, McBerty, The top
armature, fallen back, ovcrweighs the signal target. When this
armature draws up, the target falls until raised by the enercircuit has recently

magnet and the response of its armature.
be seen that this lower magnet is in series with the
Mr, McBerty has assigned his patent
subscriber's hook switch.
gization of the lower
will

It

REPE.\TER CIRCCITS.

A

short

wc

time since

noted

at

some length

a patent to

Warth, of Columbus, Ohio, for a telephone repeater
arrangement
N.

to the

Western Electric Company.

NEW TRUNK

G.

In

the figure

is

shown

arrangement patented by
the novelty

each

the conventional circuit
this

same inventor.

in the association in the line of

lies

designed

transmission

for

in

In

of a
this

two

later

device

repeaters,

one direction only.

The

H

W

m'bER-TV SIGN.-\LING SYSTEM.

B. Kelley

J.

and E.

CIRCUITS.

Heaford are

B.

resistance. to permit the operation of the local cord supervisory.
It seems probable that
upon transmission.

this circuit

would have

W, W. Dean has patented and
Company a special trunk circuit for
FK;.

1.

— WAKTIl

between ,tl'c two, and thus there can be
no backward direct action from one section to the other. As
vjfh the earlier arrangement, the sncccss of the apparatus
seems to depend upon the condenser shimled about one winiliniit
of the receiver difTerentiatiiiK bc-tucen pulsatiuK primary curand alternating currents, although in this instance it i.s
diflficult to predict just what eflcct any failure of the receiver
would have. The arrows indicate the course of the received.
reinforcing currents and outRoinu currents.
rrnli

NKW MACNETK

SIGNAL

SVSTE.Vt.

which preceded the iucandescrnt lamp
for common-battery working always sufficed well as a line
signal, but for supervisory purposet it has usually had a fundamental defect. The signal is usually connected directly in the
line circuit, serving the entire purpose of supervisory signal.

When

signal

current flows

gized and

its

— the

target

condition nf use

shows.

— the

The stoppage of

assigned

a serious effect

to

use bctuecn

Kellogg
two-wire

tinllie

system of that company and one of the older type switchThis provides Ihe usual test and signals for such
boards.

REPEATER,

line is short-circuited

The magnetic

jointly the,inventors of a

A high
trunk circuit providing the usual signals.
retardation relay bridged across the trunk responds to the
A retardlocal cord battery to illuminate the calling signal.
ation across Ihe trunk cord forms an auxiliary path for the
One of these
current, in which path is interposed two relays.
cuts off the signal lamps and locks itself through an auxiliary
coil.
The other puts a third shunt across the line of low enough
local-toll

signal

is

ener-

current, cither

systems.
KXl IIANGE APPARATUS,

,\i;niM \T1(

Katliir

a

novelty

in

automatic

suggested and p.ileulfd by

J.

exchange selectors

is

that

G, Roberts, of Chicago, for he has

done away with any translation of his switch shaft. The line
contacts are arranged in the usual bank on tin- inside of a
enrvc<l surface, ten high and ten wide, in the usual manner. A
swinging arm c.irries Ihe swilcli lingers across the face of these.
There are, however, leu of these latter arranged on arotating sli.ifl c.Trricd al ih.- end of the arm, .uid these arc
spaced vertically Ihe same as the multiple spacing.
They arc
again

angidarly

spaced

about

the

shaft

so

that

di.splaccment of the shaft determines which of
is

act

in

position

In

engage a horizontal row of

of selecting then

includes,

first,

tlir

Ihe

MUiltiples,

The

the rcjtalion of the shaft

to lirini^inlo operative relation the desired horizontal

second, a

angular

ten fingers

swing of Ihe arm to sweep the contact

row; and

to

the de-

May

II,

vertical

sired
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The Western

row.

Electric Coinpam- has been

assigned this patent.

Fixed

'I

Charges

the Editors of the Electrical

expense of the consumers who use curof hours per day.
This is undoubtedly true
even in the case of central station companies which make an

—

rent

and Rates.

H orld:
many

times how important a
proportion fixed charges are of the total cost of serving an ordiSirs.

has been pointed out

It

charges become insignificant. It goes without saying that considerable purely peak load business is carried by every central
station company at a loss.
If the company's operations show
a profit,

Letter to the Editors.
Central Station

95"

it

at the

is

number

a

attempt to charge each class of consumer what his service is
wortli, and to favor the long-hour consumer.
What takes place
in the majority of companies where the long-hour consumer
favored very

is

little

by the rate schedules

in

vogue can be

surmised.

To

man

nary electric light consumer and how much difference it make?
whether the consumer uses current one hour a day or twenty-

practical importance

four.
Nevertheless, the general public fails to understand this
and there are plenty of central station companies which do not

the relation of fixed charges to rates; and second, the import-

take
they

it

into

account

may bemoan

their

in

schedules,

rate

the fact to themselves.

however much

The sooner

this

mat-

thoroughly understood the better it is for everyone conIt is important that the public understand it in order
that the reasons for high charges on electric lighting business
which is on only during the peak can be understood. On the
other hand, it is important to the central station man, who is
trying to improve his load factor and increase his output withter is

cerned.

out a proportionate increase in his peak load and generating

where he stands, -\ssuming as an
average condition that a small or moderate-sized central station
has an investment of $250 per kilowatt of maximum station
capacity, and that the very conservative figure of 12 per cent
for interest and depreciation should be allowed, it would have
$.10 per year fixed charges against every kilowatt of maxicapacity, to understand fully

mum,

Now,

customer uses
current only about one hour per working day on an average,
or say 300 hours per year on the peak of the load, the fixed
charges which should justly be paid by that customer would
amnimt to 10 cents per kw-hour. To this must be added the
operating costs necessary to supply him. which costs would,
station

capacity.

if

lighting

a

of course, be considerably less than the fixed charges.

If the

customer's load continues eight hours per day for 300 days per
year, his fixed charges per kw-hour come down to 1.2 cents,
for 24 hours they are only .4 cent per kw-hour.
In
other words, with short-hour business fixed charges are by far
the heaviest item, while on the very lono^-hour business the fixed

while

operating a central station the two points of
in the foregoing discussion are, first, the
necessity of educating the public and consumers generally to
the

ance of recognizing that the fixed charges on non-peak business are considerably lower than on peak business and that he

can afford to make rates correspondingly lower on long-hour
and non-peak business. There is usually a lot of non-peak
business which can be secured if rates are made low enough,
but which can never be obtained at the lates charged for peak
load business. This includes power for operating manufacturing establishments, heating, cooking and the like.
Of all the
central station companies which have been notably successful,
know of none which has not recognized the value of the
I
long-hour and non-peak business and has made low rates to
it.
It takes a lot of business which is on only a few
hours per year at peak rates to equal either in gross or net
revenue a small, steady, non-peak load. A great many man-

capture

agers take the narrow view that the making of low non-peak
make trouble with the peak customers. There should

rates will

be no trouble when the matter is properly explained to customers except with the few who are chronic fault-finders, and

from
ed.
vital

whom criticism must be expected whatever policy is adoptThe question of proper rates for non-peak business is of
importance to the future of any central station company

upon its policy in this respect will be determined
whether the company is to continue losing money on an output
which is delivered almost entirely during peak load hours, or
whether it is to have a good all-day load with a fair margin of

because

profit.

Chicago.

T.\mes R.

III.

Thornton.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Turbo-Alternator.

—A.

Heyl.\xd.

—An

for traction purposes, but in the present article only

illustrated article

on a

two-pole turbo-alternator with stationary field and magnetically
shunted exciter.
The author draws attention to the large
amount of active material which must be expended in the usual
type of turbo-alternator in order to keep the voltage drop within reasonable limits, and discusses means of reducing the capital
cost of such machines, with special reference to two-pole

elevator

motor

is

discussed.

The author

first

its

use as an

reviews the proper-

of the compensated-shunt motor, the .Atkinson repulsion
motor and the compensated-series motor and concludes that
the compensated-series motor has the right properties for starting and the compensated-shunt motor the right properties for
running at normal speed. He. therefore, combines both motors

ties

ma-

He

proposes to solve this problem by designing such
mach'ines with a rotating armature and stationary field, and by
applying at the same time his method of automatic voltage comchines.

pensation recently described in Electrical World.

In the pro-

posed design the alternator and exciter have a common field
system. The flux through the exciter is a stray flux from the
main field, and it increases and decreases with the armature reaction of the alternator, so that an instantaneous and complete
The advantages
voltage compensation is obtained at all loads.
of the new design are illustrated by a numerical comparison

between a 500-kw alternator of usual design and a similar maLond. Elec..
in accordance with the author's proposals.
Alternating-Current

is

MOTOR.

&

phase commutator motors and describes various arrangements

Motor.

illustrated description of a series-shunt
It

— .\LTERNATING-CURRENT

stated to be specially suitable

11.

Series-Shunt

Guillcaumc-I.ahmcycr Co.

I.

C is open. When the motor has
run up to a certain speed the switch C is closed and the motor
The author
behaves like a shunt-motor with constant speed.
gives the general laws of the maximum torque and the minimum
consumption of volt-amperes per meter-kilogram for single-

—

chine

April 12; Elek. Zeit., .^pril

FIG.

one machine as shown in Fig. i. If the winding r was absent, the motor would be a compensated-series motor.
For

in

— M.

Osnos.— .\n

motor of the Fclten

starting, therefore, the switch

—

—

—
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of his motor, with series transformers and auxiliary windings on
the stator. He also gives results of tests of various motors of

type.— Elek. Zeit.. April II, 18.
Direct-Current Windings. N. Gennim-\tas. A mathematical article on the direct determination of the number of elementary groups between two adjoining commutator segments
of a direct-current winding closed on itself. Elek. uiid Masch.,
this

—

—

March 24.
Commutating Motors.— F. Pelikan.— An

article

giving for-

Lighting.

Temperature and Light Emission of Carbon, Osmium and
For the carbon-filament lamp
\. Grau.
Tungsten Lamps.

—

—

operated at three watts per hefner candle-power, the following
values have been found for the temperature of the filament
Lummer and Pringsheim by means of bolometric methods found
must be between 1602 and 1827° C.
tliat the temperature

H. F. Weber concluded from his radiation formula that the
temperature is between 1565 and 1580 degrees. C. W. Waidner and G. M. Burgess found the temperature to be i860 degrees.
The present author concludes that the two last-named determinations cannot be correct since they ought to fall within the
Pringsheim's determinations and from
Wanner pyrometer. He found
carbon filament at three watts
of
the
temperature
the black-body
per hefner candle-power to be 1660 degrees C. He also made
measurements with osmium and tungsten lamps, and gives in
curves the relation between the amperes passing through the

Lummer and
own measurements

description of the

XLIX,

Vol.

Moore tube and

No.

19.

a brief discussion of the

theories of gaseous luminosity, the author emphasizes that with

Moore

the

tube

has been found necessary to feed very small

it

portions of air or other gas ever\' minute or so during use of

The author says this indicates that the lighting of the
Moore tube is necessarily accompanied by a chemical reaction

the tube.

and

chemical reaction is most probably the formation of
Electrochem. and Met. hid., May.

this

Ballast Resistances for Voltage Compensation.

— P.

Lacriol.

—

For the lighting of the crematory of the Pere-Lachaise cemetery
direct current of greatly fluctuating voltage

(between 400 and

500 volts) was available. To get a more uniform voltage for
the incandescent lamps they are used in connection with the well-

31-

Lamps and

a

—

certain nitrogen oxides.

mulas for finding the proper dimensions of commutating pole
width, tooth pitch and brush width.— Elek. und Masch., March

limits of
his

—

:

with a

lamps and the temperature of the filament for the different types
Among further results obtained by the author the
of lamps.
most interesting appears to be that given in Fig. 2, in which the

known

Nernst lamps

ballast resistances of the

way

in the

L'Eclairage Elec, April

peatedly described in the Digest.

re-

20.

Power.

Power

Plant

Tyrol.

in

—A

long illustrated^ description of the

power plant near Innsbruck. It is the largest
There will be six machine sets,
hydro-electric plant of Tyrol.
They have an
of which only two have so far been installed.
efficiency of 80 per cent and run at 350 r. p. m. and produce each
2500 horse-power. The energy is used in three different districts.
The first is the city of Innsbruck, the capital of Tyrol the second comprises the most important towns in the upper Stubai
Valley, and the third is the Stubai Valley Railway. Since there
hydro-electric

Sill

;

was

use a two-phase 42-period net-work in Innsbruck, the
also equipped for the two-phase system with a

in

works were

Sill

frequency of

The

42.

transmission voltage from the plant to

Innsbruck is 2000. The hydraulic, as well as the electric equipment, are described in detail and illustrated. Elek. und ^fasch..
March 24 and .31.
A note on the Brusio power station
Italian Piiii'cc Plant.
which supplies electric energy to the Poschiavino Valley and
The Societa
to the electrically operated Bcrnina Railroad.
Lombarda in Milan has rented 16,000 kilowatts to supply the

—

Gsmo and Langen

industrial districts in the south of the

Lakes.

plant contains at present six 3000-hp machine

The generating

In the course of this year four other sets will be erected

sets.

same size, so that, when comhave a capacity of 36.000 horse-power,
and will be the largest power plant of Conlinontal Europe.
Three-phase currents are generated, and the transmission voltage is 47.000. The total length of transmission is about lOO

and

two

in 1908 the last

pleted, the station

The

miles.

was opened during March of

plant

Elek. Zeit., April

—TEMPERATURE CURVES.

temperature of the filament in degrees C. is given as function of
The curve C
the number of walls per hefner candle-power.
refers to the carbon filainenl, while for the three metallic filamiTt lamps (two tungsten and one osmium) the same curve
was found which is indiailid by .V/. The curve C is higher
than the curve M; that means that for the same temperature
of the filament

the

economy

of

the metallic-filament

lamp

is

higher than that of the carbon-filament lamp. With respect lo
economy, tungsten and osmium lamps should be c(|uivalenl, but
osmium cannot be maintained continually at the same high temperature
earlier

C

gets

tersect

carbon

as

tungsten,

bi-causc

osmium

l)cgins

to

disintegrate

With inrreasing lemperalure the curve
than Inngstcn.
and probably the two curves will innear the curve
between 1800 and 1850 degrees C. The economy of fhc
filamenl lamp would then be <-ven higher ihaTi thai of

M

the Inngticn lamp, but
for any length of time.

it

cannot withstand such

jt

temperature

of the normal carboniWki
filament consuming ihrec watts per hcitnr canflle-power is
The temperature of the tungsten filament consiun(Irgrcc* C.

The temperature

ing one W.ilt per hefner candle-power
unit Masch., April

i»

1850 dofjrccs C.—Elel;.

Moore I'acuum Tuhe —C. J.
Moore vacuum Inbr lamp aiul

— The

Schuckcrt Company has reKykkelsrud, in Norway, by two
3750-hp dynamos, and three other sets each of 8000 horse-power
are soon to be erected. Three-phase currents are transmitted al
50,000 volts to a chemical friclory ;it a distance of 25 miles.—
enlarged

Elek. Zeit., April

Plant.

plant

its

in

11.

Traction.
Muliiplc-Vnil System.

method

<if

Vorksliire

— An

illustrated

Tiiatciikii.— An article on the
the luminosity of ga»rs.

After

new

description of a

multiple-unit train control, in use on the Lancashire

Railway's

the dcvehjpment of a

&

It is
Livcrpool-Southport electric .line.
principle introduced by T. von Zwcigbcrgk,

The main feature is the use of solenoid
of nick. Kerr & Co.
contactors with series, as distinct from shunt, magnets. These
magnets arc energized by the return current from the train
motors, which

is

cilhor jiassed through

all

the conlrol magnets

on the train

lo earth at the rear of the train nv ilivorlcd to earth

at the front

of the train.

Icr;

nnly

rupt the uiolor circuits.
al

all

No

current

times.

Tlu-

The

system In
April

make up
a

in

ilic

llie

and

conlrol of a train.

foui lunlcn

inacli

is

controlinter-

lilmv-ouls,
al

earth voltage

description includes an accnuiH of

llie

prin-

details of the ])arts

The

em-

appliciliou nf ihe

alsd described.-

-

Hire,

1. oiid.

TO.

of a serial dealing with
first

bmUin

contrnl wires an-

ciple adopted, willi simiile di.igrams

ployed to

is

ronlactors, with metallic shield

Ihi-

Electric Trmlinii on Kailroads.—V.

14.

year.

this

it.

Norwegian Poiver

cently

FIG. 2.

sets of the

will

considers

ilie

some general

Daw.son. -TIk

cousider.itions.

various causes which have

IimI

lii ^i

I

lir

part

author

In llu- electri-

—
May

II.
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These
of railways, and classifies them accordingly.
causes vary in different countries, and thus the conditions which
have led to electrification elsewhere do not necessarily apply in
Financial considerations are the governing factor.
England.
High acceleration is one of the most important advantages of

fication

and another is the greatly increased terminal
Elcc. April 19.
Threc-Spccd Polyphase Locomotives.— B. Valatin.— In order
to get three different speeds with the Granz three-phase sys-

electric traction,
facilities.-

—Lond.

tem on the Italian state railways, the locomotives are provided
with two motors, the one having 8 poles and the other 12, being

wound

for 3000 volts at a frequency of I5-

By

959

The

ing condition of the points.

(rs-

using each of

/

/
/
•?>

for each phase. If the stator is connected to 3000 volts, the three
windings in each phase are connected in series and the three
phases are connected in star fashion. In the cascade system the
three windings are in parallel and the three phases in delta.
The three speeds are 64, 42 and 25.5 km per hour when the
number of poles are 8, 12 and 20 respectively. At the higher

description of the tramway
These tramways have been trans-

illustrated

formed from horse haulage to electric traction during the last
two years, and their length has been extended from 12 miles to
30 miles.— Lond. Elec, April 12.
Installations, Systems and Appliances.

—

—

Direct-Current Networks. R. Hiecke. An
article referring to a recent investigation of Feldnian and Herzog. who had found that oscillations with a high voltage and
Voltage Rise

in

occur in direct-current networks. The present
author does not agree with the argument and shows that oscillations which were accompanied by dangerous rise of voltage can

may

frequency

occur

in

cables, such as

armored single

used

in

direct-current

networks, only in very exceptional cases which are hardly ever

found

Elek. Zeit.. April

in practice.

it.

Wires, Wiring and Conduits.
Insulation.— O.

Williams.— A paper

J.

read before the

New

Castle section of the (British) Institution of Electrical EngiThe author
neers on the insulation of electrical appliances.
points out the theoretical necessity and the practical difficulties
He formulates some insulation rules
of grading the dielectric.
as follows

"When

:

the layers

not be closely compacted topaper cables, or when

may

flexibility, as in

gether for fear of losing

the layers, as in rubber cables, have to be composed of dissimilar
compounds, to economize the expensive insulators or to separate
the copper from sulphur (l) avoid crumpling the paper; (2)
see that the insulating oil in

which the paper

.4.^.
1^

•Una nboD

->

of about

dtta

\

J

\

\\

->
to

is

Unf tnbu

/

(0
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tout
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40

is

SO

100

120

-^
iio

leo

rtinf<rai*rr in Dr^rrti Cinligrailf.
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— INSULATION

CURVE.

same specific inductive capacity as the paper; (3) for rubber
the
cables see that there is not too great a difference between
composition of the coats; (4) avoid air bubbles." The troubles
due to a single bubble was pointed out. If there arc minute

electrodes
plate

breakdown strength. The
no use since there is nothing like it in
The needle-point test is uncertain owing to the varyis

of great influence on the

and pole

practice.

test is of

V

.^^

y *;
y

^

</

r

'

FIG.

4.-

1

CURVE OF INSUL.\T10N LOSSES.

This curve makes it quite clear that
one does get the magnificent test insulation resistance of
under
140 megohms, there is not the least likelihood that
ordinary working conditions one will get anything like this.
"The machines will sweat during the night, and what is your in-

the nature of the fabric.

even

if

sulation resistance in the
nishes, etc.,

ders them
charring.

morning?"

The

deterioration of var-

largely due to mechanical vibration which powby
up, but the more flexible insulators deteriorate
gives the variation of the insulation losses
Fig.
is

4

It shows that doubling the
with frequency and temperature.
frequency does not double the loss, but that there is a gradually
tht
decreasing loss per cycle as the frequency goes up, owing to
Still,
time required for charging and discharging the dielectric.
loss at all due to
the
increase
of
an
being
there
fact
of
very
the
frequency shows that energy is absorbed in taking the dielecenergy is absorbed
tric through its cycle of electrification, just as
magnetic hysteresis in taking a piece of iron through a cycle

in

of magnetization.
crease of loss

is

The curves also show that the rate of ingreater at high than at low temperatures, and

th« desirability of keeping

down

the initial temperatures.— Lond.

Elec, April 12.
Metho-d of Laying Cables.— A note on a new method of layespecially
ing cables recently devised by J. S. Highfield. It is
adapted for high-tension direct-current systems, and its
possible the condition of overhead
is to approach as nearly as
The cables are drawn into
cables.
underground
with
working
insulators.
iron pipes, and are supported therein on concentric
and is
system,
the
into
forced
is
air
dry
of
supply
.A. constant
everything is in
allowed to escape through valves. As long as
and
working order the leakage past these valves is constant,
If the presthe pressure, as indicated by gauges, is constant.
be suspected on
sure drops in any part of the line a fault may
compressed air are that
that section. The advantages of using
Bare
water can be kept out and the insulation is improved.
object

skin are the best
stranded conductors coated with an insulating
is corrugated to reduce
insulators
the
of
surface
The
to use.
piping may be
surface leakage, and at corners and bends the
Boxes
asphalt.
as
such
material,
hard
some
with
filled up

where the cables are anchored are
pipe line.- Lond. Eire. April

the

drops of conducting liciuid in a porous insulator they tend to
thuncollect together into bigger drops (like water drops in a
derstorm) and to short-circuit the insulation. The shape of the

^.^
yy^

''

'

—

of Johannesburg.

^

'"

speeds the tractive efifort is 350O kg, and at the lower speed
6000 kg. Lond. Elec, April 19.

Johannesburg.— An

tests are the

The improvement obtained

by drying and varnishing is discussed. Fig. 3 shows the influence of moisture and temperature on the insulation resistance of
It shows the improvement in the insulaplain cotton duck.
tion resistance due to drying of the fabric up to 80 degrees C.
when it begins to burn. The curve is really the result of three
phenomena; (i) the change of resistance due to temperature;
(2) the change of resistance due to drying of! the conducting
liquid; (3) the change of resistance due to chemical change of

these motors alone the two highest speeds are obtained, and by
coupling them on the cascade system a third lower speed is
obtained. The stator of the 12-pole winding has three windings

system

and plate

plate

best analogy to ordinary practice.

laid at suitable intervals in the

lO.

Electrophysics and Magnetism.
article on the phenomena

Pinch Phenowenon.-P. Barv.—An
observed in liquid conductors when a

sufficiently strong current

observed, the cross-section
If the current is strong
of the conductor being diminished.
interrupter based upon
An
broken.
be
may
circuit
the
enough
an application of the
al.v>
this phenoiiK-non is described and
phenomenon to the electric pulverization of metal. The
passes through them.

A

striction

is

same

author then deals W'th the movements prodnce.l

in

the liquid

— —

—

—

—

—

—
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conductor by the passage of a current, and with the e. m. f.'s
generated in the conductor. He then deals with the effect of
striction in gases and applies it to the theory of the singing arc

and the speaking arc, and finally discusses the phenomenon in
In solid conHis conclusions are as follows
rarified gases.
:

ductors the electromagnetic striction effect cannot manifest itself on account of the great cohesion of the molecules on one
hand, and the small coefficient of compressibility of metals on

Whatever may be the amount of

the other hand.

the effect

it

acts so as to increase the apparent coefficient of self-induction.
With liquid conductors there is always observed a tendency to

break the circuit and sometimes the circuit is really interThis tendency is accompanied by movements in the
rupted.
liquids and if the current is alternating or discontinuous the
movements manifest themselves and produce waves on the surIn gases at normal pressure, where the moeven greater than in liquids, the striction effect manifests itself even with relatively small currents and the variations of the section of the conductor follow the variations of the
current, even if ver>' rapid, with great accuracy (speaking arc)
under proper conditions of experiment a periodic interrupface of the liquid.

bility is

;

In rarified gases the effect
tion's obtained (singing arc).
seems to be even more pronounced so that the current passing
through a vacuum tube even at constant direct potential is always discontinuous. L'Eclairagc Electriquc, April 13.
Electric Conductiznty of Alloys.— R. Schenck.— For' alloys
which are mixtures of their components the conductivity is an
On the other hand, with alloys which are
additive property.
of the conductivity is observed
The decrease of thermal conductivity is relatively smaller than the decrease of electric conThe author applies the kinetic theory of gases to a
ductivity.
solid

solutions

when adding

diminution

a

the second metal.

system consisting of electrons and molecules and arrives at the
conclusion that the solution of one metal in another does not
diminish the number of electrons and that the decrease of electric conductivity is essentially

sistance.

— Phys.

Zeit.,

April

due to a change of

friction re-

15.

—A

— C.

description of a
Dieterici.
small electromagnetic rotation apparatus for demonstrating the

Demonstration Apparatus.

magnetic fluxes which are produced by tube-formed conductors
through which currents flow in longitudinal direction. Phys.
Zeit.,

April

Electron.

15.

— M.

Wolfke.— .\ mathematical paper on

tron considered as a pressure center in the eiher.

the elec-

L'Eclairagc

Elec, April 20.

Zeeman Phenomenon.— C. Runge.—A paper

in

which

the

author shows that the complicated resolutions of spectral lines
heretofore observed in a magnetic field may be represented by
a certain formula which gives the relation between the distances
of the components from each other and the ratio of charge
Phys. Zeit., April 15.
to mass of an electron.
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crucible steel or the "pig" and "ore" process of

19.

steel

The particular advantages posopen-hearth furnace.
sessed by the electric furnace processes are, compared with the
crucible process, the larger quantities in which the steel can be
in

the

made

in

lining,
steel,

one operation, the absence of carbon
controlling better the carbon and

thus

and

the

in

the

furnace

silicon

in

the

higher temperature, enabling a more basic slag

The
to be kept fluid and thus sulphur to be better eliminated.
advantages compared with the open-hearth furnace are the absence of gases of combustion in contact with the metal and the
higher temperature available, which permits of very basic,
refractory slags being made and kept thinly fluid, and thus
In addition
gives better control of sulphur and phosphorus.
to these, in both cases, may be mentioned the commercial advantages, for the saving in crucibles alone makes the electric
furnace superior in this respect to the crucible process, and the
electric furnace can compete successfully as regards cost with
the regenerative open-hearth furnace wherever water power
costs less than $10.00 per hp-year and coal costs over $5.00 per
ton. Various numerical examples are given on steel production
furnace and finally the electrolytic refining of
The
by the Burgess process is numerically discussed.
author finds that the total cost of refining is about $4.50 per ton
of pure iron. With cheap, soft steel used as the raw material,
there is a striking possibility of such a process being commerin

the electric

iron

cially practicable for furnishing one of the raw materials for
producing the finest qualities of steel, the other raw material
This possibility
being washed pig metal of standard quality.
Elecirochem. and
is commended to the makers of fine steel.
Met. hid., May.
Electric Steel Furnace.
A profusely illustrated description
of a -36-kw, 24-ton induction furnace for steel manufacture
which has recently been installed at the Roechling iron and steel

—

w'Orks in Voelklingcn,

now

in industrial

Germany.

operation

is

A

given,

list

of induction furnaces

among which is one
One of the latter is

in the

a 150United States and nine in Europe.
ton mixer now in course of construction at Voelklingcn which
will be used as a reservoir to keep the hot molten metal which
is tapped from the ordinary metallurgical furnaces and which
is to be refined in the electric furnace in molten condition.
Figures are given showing how the electrical energy required
per unit of output has been decreased with increasing size of
Electrochcm. and Met. hid., May.
the furnaces constructed.
An account of the life and work
Berthclot.
C. A. Doremus.
of the late P. E. M. Berthelot with portra'it of Prof, and
Madame Berthelot. Electrochcm and hU't. hid.. May.

—

—

Units,
Static

Measurements and Instruments.
— Tii. Wuir.— .X description

Elcctrauwlcr.

of

a

new

Electrochemistry and Batteries.
of Iron and Steel.—J. W. Richards.—

Electrometallurgy

A

discussion of the various applications of the electric current

in ir'in

and

The author

iteel metallurgy.

first

gives the thcrmo-

chcmic.il data for the problem of reduction of iron ore in the
electric

furnace and gives a

furnace at

Hcroult

nickclifcrous pig iron.

furnace

is

full

steel

in

methods of producing

of a

run nf the

Stc.

found to be 46 per

production of

calculation

Marie fur the production of
The working thermal efliciency of this

Saull

cent.

the electric
steel

First, the electric furnace

electrically

may

He

furnace.

then discusses

the

There arc three

which arc practicable.

replace the crucible simply as a

in producing a cast steel from cemented bars.
Second, the electric furnace may replace the crucible or opcnhcarlh furn.ncc as an apparatus in wliicli to. melt together
wrought iron and pure cast iron, such as washed pig metal,
although in this operation the clectri* furnace is more like the

melting apparatus,

crucible method, in that there

of Ihc metal or of

its

is

not necessarily any oxid.ation
Third, the

impurities in the operation.

may be used to melt or keep melted cast iron,
impurities arc oxidized out by additions of iron ore,

electric furnace

while
in

its

this

operation rescmblitjg the Uchatius inclhod of making

FIG.

5.

— DIAGHAM

OF STATIC ELECTROMETER.

electrometer for static charges.

He

uses thin qu.irtz threads

——
May

II,

A
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which are made conductive by means of an adhering and very
coating of platinum obtained by means of cathode disintegration.
Two such quartz threads of about six cm length
or less (according to the desired sensitiveness) are suspended
side by side, and to their lower ends, which are connected
together, is fastened a little piece of tinfoil.
This system is
insulated.
When charged the threads repel each other. The
distance between the two threads is a maximum at their center
and at this point the distance is measured by means of a
microscope and gives a measure for the potential. The instrument is shown in Fig. 5. The support D for the two threads
passes through the amber plate B. At the places marked Na
small pieces of sodium are placed when there is high humidity
in the air.
The instrument is totally enclosed in a brass frame
thin

with the exception of a

window

The

to let the light enter.

system of the threads is so light that the air resistance damps
almost completely so as to make the motion practically
it
aperiodic
vibrations of the foundation are therefore not a
disturbing factor in taking the readings. Phys. Zeit., April 15.
Xatioiial Physical Laboratory. An abstract of the report of
:

—

the director of the (British) National Physical Laboratory for

The researches of electrical interests are dealt with.
1906.
This report has already been noticed in the Digest. Lond.
Elec, April 12.

—

Telegraphy, Telephony and Signals.
Transmitter

An

—

—

Electromagnetic Waves. ^J. Sahulka.
on a transmitter which he has patented

for

illustrated article

for producing

undamped

oscillation

and which he

be suitable for wireless telephony, though he thinks
the

to

.April

;

:

new Duddell-Poulsen

transmitter.

Elek.

believes to
it is

inferior

und Masch.,

7.

.Miscellaneous.

—

—

Production and Price of Copper. J. B. C. Kershaw.
statistical article on the production and price of copper for the
period of 1889 to 1906. The chief features of the copper pro-

Post

There

01

Office.

is

also

of his successor.
Elec. Eng'ing, April 18.
portrait,

given a biographical sketch, with

Major W. A.

J.

O'Meara.

—Lond.

BOOK REVIEW.
By

Tables for the Compvtation of Illumination.
King.

Dorchester, Mass.

pages.

Price, $2.

Wm.

Published by the author.

:

E.

54

These tables are intended for the use of the illuminating engineer in calculating the illumination falling on a horizontal surface at various distances from the source of light or, in other

words, what

is

commonly known

as the horizontal illumina-

use will save considerable drudgery in connection with
illumination calculations.
Various short cuts have been sug-

tion.

Its

gested from time to time, but these tables seem to simplify
'

matters more than anything heretofore brought out.

author has done
table for each

is

to

common

What

the

prepare from well-known formulas a
height of lamps, one column of which

from the perpendicular through the lamp
column the illumination received from a source of light
equal to unity, and a third column the distance from the foot of
the perpendicular at which the rays of light at the various degrees will be intercepted by the horizontal plane upon which the
calculations are being made.
All mention of units, such as
candle-power and foot, have been left out of the tables, so that
they can be used without confusion in countries where units
other than foot and the candle-power are in use.
The values
in the tables appl}-, of course, to any system of units.
For the
sake of explanation, however, it is somewhat convenient to refer to candle-pow-er and foot values, as they would be used in
the United States.
The tables cover heights of from 5 ft. to
30 ft. in 5-ft. steps, one page of the table being given to each
table gives the angle

the next

To

step.

use the table in calculation, therefore,

it is

only neces-

sary to turn to the page bearing the height at the top, find in
the distance

column the nearest distance from the foot of the

duction in this period in the different leading countries are the

perpendicular drawn through the lamp and read the illumina-

enormous increase

tion that

in the output of the United States mines
during the last 18 years and the rise of Mexico from the position of very slight importance to the second place in the copperproducing countries. Figures are given on the price fluctuations
and it is said that the present period of high values has been
due to the enormous increase in the demand for copper during
the past ten years, an increase which has been caused very
largely by the consumption of the metal for electrical engineering purposes. The author thinks that it would be worth while

for electrical engineers to try the use of substitutes for copper.

—Lond. Elec,
Soil

April

Electrolysis.

19.

— H.

Bassett.

—A

read

before

the

Wandering earth currents, due
from wires and earth returns on tramway systems,

leaks

would be obtained from a lamp of one candle-power
adjoining column. This illumination has then only to be

multiplied by the candle-power of the ray to get the illumination
<nis

:

or, if the

worker prefers

to get the illumination at vari-

angles rather than a certain

number of

from
column of

feet distant

the perpendicular, he can first locate the angle in the

angles and find his unit illumination in the adjoining column.
In the fourth column is given the candle-pcJwer of the source,
which is necessary to give unit illumination at a given height
and distance. The tables can, therefore, be worked either way
to obtain the value of the illumination under any plane surface or to determine the amount of light necessary to give any

—
paper

Society of Chemical Industry.
to

in the

required illumination.

usually manifest themselves by causing the corrosion of metallic

In this case the pipe corroded acts as anode, the
surrounding earth being the electrolyte. At the cathode alkaline
deposits are formed. The author recites a case which occurred
in Liverpool when there was a bad earth. A deposit of not less
than two pounds had formed in this case which consisted chiefly
of potassium and sodium hydroxides, with a certain amount
of the free metals. Of course, the chemical reaction by which
this was formed necessitated the evolution of a large amount
of hydrogen.
If this gas had been evolved in any position in
which it could have accumulated and have gotten mixed with

New

pipes, etc.

Graphite Lubricant.

.Acheson, the discoverer of the process for making
or manufactured graphite, as well as carborimdum,
has invented a process whereby graphite remains permanently
and thoroughly suspended not only in oil, but also in water, in
.Mr. E. G.

artificial

which forms

it

will

take the place of

oil

as an agent for

all

classes of lubrication.

either by a flame being brought near or simply by a globule of

In 1901, Mr. .\chcson liad engaged in a series of experiments
having as their object the production of crucibles from artificial
grapliitc. which led him to study clays, and he found that a moderately plastic, weak clay, when treated with a dilute solution of

the liquid sodium-potassium alloy

with water

gallotannic acid or extract of straw,

of the ex-

It w;is in

air,

a violent explosion could quite easily have been

and causing

a spark.

plosions

connection

in

The author

coming

in contact

thinks that

with electric lighting

many

mains,

caused,

usually

attributed to the accumulation of coal gas, are very possibly in
reality

April

due to hydrogen formed by

electrolysis.

— Lond.

Elec,

12.

Gai'ey.

—An

account of the proceedings at the complimentary
Mr. John Gavey on the occasion of his

dinner tendered to

retirement from the position of engineer-in-chicf of the British

was increased

in plasticity.

the latter part of 1906 that Mr. .Acheson realized that

possibly tannin might have the same effect on graphite that it had
on clay, and when he tried it the results were satisfactory, .\mong
the ixporimcnts made with unctuous graphite of Mr. .Vcheson's
manufacture, which might properly l>e termed disintegrated
unctuous graphite, was the following
To one sample of this graphite plain water was added, and
after rubbing it in a mortar it was poured into a test tube.

ELECTRICAL WORLD.
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To

far than the oil lubricants

acid

heretofore.

another sample of the graphite and water a little gallotannic
was added, also a few drops of ammonia, this last, it
being stated, as not absolutely necessary, but having been found

improve the result with some vvaters. This second mixture
in a mortar as in the first oase, and then it was
poured into a second test tube. Both tubes and their contents
were thoroughly shaken, and simultaneously placed in a rack to
settle.
When about two minutes had elapsed after the shaking
it was found that the graphite in the plain water had very completel}' separated from the water, not being miscible therewith,
while the mixture of water, graphite, tannin and ammonia remained as black as when originally shaken up. The graphite
was thoroughly suspended and showed no disposition to settle or
to

XLIX, No.
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which have been commonly employed

Concrete Poles.

was rubbed

separate.

Xext from

a botitle ajntaining a quantity of graphite, water,

mixed some weeks, a

tannin and ammonia, which had been

quantity was poured into a glass funnel containing one of the

America. The deflocculated graphite
ran through the fine filter paper and collected as black as ever
Its passage through
in the tube below, apparently unchanged.
the paper was remarkably rapid, leaving no doubt that it
WTas thoroughly mii.xed
and in order to demonstrate that the
black liquid was a mixture of water and a solid body graphite
a few drops of hydrochloric acid were introduced into the
This was slightly warmed
test tube containing the mixture.
over a spirit flame, causing tlie suspended graphite to flocculate,
so that when the liquid was again poured into a filter paper, the
water ran through clear, the graphite remaining on the paper.
finest filter

papers

made

in

;

—

—

The substitution of concrete for wood for poles in transmission lines has been proposed from time to time, but apparently no general use has as yet been made of concrete poles.
Added interest is given to the proposals at the present time
on account of the fact that the Windsor, Essex & Lake Shore
Road, of Windsor, Ont., Can., has ordered from the Concrete
Pole Company, of St. Catharines, 100 concrete poles for use
this coming season. It should be noted in this connection that
about 15 miles of transmission lines have already been equipped
with such poles, built according to designs and patents of Mr.
J. L. Weller, superintending engineer of the Welland Canal, at
St.

Catharines, a

number of

Toronto and elsewhere

The

in

the poles being in use in that city,

Ontario.

pole developed by Mr. Weller

essentially the frustrum

is

of a pyramid, built of concrete and reinforced by four steel

running throughout its entire length.
Rods of various
and increasing in cross-sectional area are arranged
from the top to the bottom. This construction gives a tapering reinforcement, and, as the concrete and steel are in a conrods

lengths

A

small quantity of this graphite was removed from the filter
paper and rubbed en another paper, where it was dried. Then
a brisk rubbing with the finger brought out the full lustre of
the graphite.
Mr. .\cheson has obtained this "effect" with
amorphous bodies generally, alumina, lamp black, clay, graphite

and

silo.xicon.

which needs

the only exception being magnesia,

further tests.

In

its

deflocculated condition, as produced by Mr. Acheson,

graphite has a condition of fineness far beyond that attainable

by mechanical means. In fact its condition resembles, if not
wholly approaches, the molecular state. The "Acheson Effect"
makes it possible not only to reduce graphite to practically the
molecular state and to cause it to remain suspended in water
for an indefinite i)eriod of time, but it has the further effect of
preventing rust or corrosion while associated with water, thus
deriving the advantage of the high specific heat and low viscosity of water and making of the new product a lubricant of
the highest efl'iciency.

After he had succeeded in deflocculating graphite and causing
to remain suspended in water, Mr. .Acheson turned his
attention to solve the problem of replacing wjutcr as a conveyor
it

He

of the deflocculated graphite with petroleum.

first

directed

his attention to diminishing the quantity of water

by evaporation, leaving the graphite in a dry state, to l>e rubbed up later
in oil.
This method prwluccd what at first seemed to be an
ideal rcsuh, but it was discovered that in a comparatively short
time the graphite had settled out of the oil, having lost its
dcflr>cnilatcd condition

and returned to

Conscqucnlly it was not in owidition
oil or water nor, very strangely, was
agjiin in watt-r.

condition.

original

its

In the face of this

remain suspended in
possible to suspeml it
it
failure, however, the dcsircil
to

was eventually accomplished, anrl with his disintegr.iled
unctiuius graphite, which is guarantci-d to contain less than
I
per cent impurity, and can lie mixed with oils, or grease as
result

may

be

desired

for

all

uses;

sin-cific

with

deflocculated

his

erraphite in wa/ter for the lubrication of 5t«iin engine cylinders
.ind frthcr places

jectionablc

;

an<J

and

where the introduction of

part.i

with

his

deflocculated

graphite

in

oil

is

oil,

oli-

the

CONCRETE POLE
Slant

the

ratio,

wooden

pole

is

l.N

ST.

tapering,

(.

ATH.VKINES.

as

is

the

case

in

ordinary

pole structures.

In the building of a pole there is used a wooden form, conforming in size to the estimated size for a given strain. As a
matter of structural convenience, the cross section is made
The mold is built in
square with the corners chamfered off.
sections of the most economic length for poles of a certain
height.
The bottom nf tin- mold is first set in position, horizoiilally, on the ground.
Then the sides, with llie molding for
the corner chamfers attached, are set to the required taper and
held there by

means of

top of the mold
finish

i'.

by troweling.

left

The
,in occasional clamp on the outside.
open and the concrete is given a smooth

The

reinforcing rods arc placed in

when

the

complete and are held in position, temporarily, while
The separate lengths arc perthe concrete is being placed.
manently joined together, but are not connected in any way
The weights of the linishcd poles vary
at the top or Imtlom.

mold

is

of the most difRcull liibrioilion, Mr. Acheviii feels assured hr

For
with the different strains they are re(|uired to withsl,ind.
instance, a .1o-ft. trolley pole to withstand .soo lbs. weighs about

can meet any dcm-ind for a lubric.itit.
It
very lightest and thinnest of oils when u*ed

about one Ion.

r|tianlity

carried by the

oil

liciiig

varied

l<i

is

in

suit

rec|iiircnicnts

claimed that the
conjunction with

deflocculated graphite, can be used in the place of the heavy

and expensive lubriciting

oils

of

tl»e

present day, and that the

lasting qualitirs of these graphite lubricaitts will

lie

gre'.itcr

by

I,",oo lbs.,

while a pole of the same length for

weighs about

The

cost

A

pole

to

of a concrete

I>olc

varies

^f,

trKio lbs, will

withsl.ind

l.V)-fl.

,1

.(ooo-lb

weigh
strain

tons.

generally speaking,

it

is

about one-third

with
less

the

loc.ilion;

than that of

but,
steel.

I
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As compared

with wood, the concrete pole

pensive, but a fewer
is

There

maintenance expense.

tio

from wind pressure.

It

is

initially

more ex-

poJes are required and there

number of

also an increased safety

is

stated that a concrete structure has

is

during a 60-mile gale under which a wooden line
would have been demoralized. It is claimed in its favor that
the concrete pole dees not succumb to the attacks under which
Xo paint, above ground, is
a wood or steel pole will fail.
necessary to improve its appearance, as the concrete is, in itself,
of a pleasing gray color.

<:arried lines

A

tact controlled

by two magnets which are designed to cut out

the starting resistance at the proper interval of time after the
switch is closed. In the larger sizes the number of the steps

on contacts controlling the resistance
duce the correct acceleration.
the starting resistance

effected entirely by the current pass-

is

in

connection with any part of the apparatus.

The

starter

is

stated to be

adapted for use in connection

with motors operating pumps, fans, coffee mills, dumb waiters,
paper cutters, individual shop tools, small air compressors, in

any class of work requiring the

frequent

accompanying illusThe Economy wire tie as
tration is intended to substitute a ready means of attaching
wire to knob insulators in place of the old way of tying. It is
manufactured by Wilson & Drew Manufacturing Company, 70
West One Hundredth Street, New York City, which claims that
one man can apply 15 of these ties while another is tying an
the

insulator in the old-fashioned manner.

It

is

estimated that the

hands of unskilled

Fig.

I

herewith illustrates what is stated to be the shallowest
on the market. It can be placed in a

without the use of a wood mat. The mechanism
equipped with a catch for locking when the proper button
spring serves to open the switch with a very
depressed.

2-in. partition

A

while oil-<tempered steel

The

flush plug

is

used

depressed.

is
is

The switch

used for insulation,

in the spring.

and receptacle shown

with a porcelain base only iVs

and on

the

flush push-button switch

is

WIRE

and

labor.

quick movement when the other button
Mica
blades are of phosphor-bronze.

way

in

Flush Switch, Plug and Receptacle.

is

cost of tying in the old

starting

when placed

stopping of electric motors, particularly

shown by

insulator,

increased so as to pro-

is

In every case the regulation of

ing to the motor, and- no dash-pot or sliding co'ntacts are used

fact

Simple Wire Tie for Linemen.

963

in.

in Fig. 2

deep, yet

it

is

is

constructed

claimed to be

TIES.

from ij4 cents to 2 cents per
very great saving may be effected.
can be instantly adjusted or removed
is

this basis a

The Economy wire tie
without the use of tools.

It is

made

fore, has sufficient spring to take

of steel wire and, there-

up the

quently exists in this type of wiring.

slight slack

The

ties

which

fre-

are japanned to

prevent rusting. They are made at present in two sizes to conform with standard porcelain knobs, but
is proposed to make
i't

them of

all

sizes later on.
FIGS.

Automatic Motor
The
the

circuit

simplicity

Starter.

diagram shown herewith will serve to indicate
of an automatic motor starter recently placed

I

and

2.

—FLUSH

SWITCH, PLUG AND RECEPTACLE.

extremely substantial. It is provided with heavy copper contacts, and the binding posts are located on opposite sides of
the plug in such a way as to eliminate the danger of a short
circuit.
Both the switch and the receptacle are designed for
10 amperes at 250 volts, and will fit any of the standard wall
boxes. These devices have been placed on the market by the
Macken & Mayer Electrical Manufacturing Company, Buttonwood and Twelfth Streets, Philadelphia, Pa.

Allis-Chalmers Exhibit

at

Jamestown.

While the Allis-Chalmcrs exhibit at the Jamestown Exposi(Section Xo. 8, Machinery and Transportation Building)

tion

does not contain specimens of

all

lines

of

its

products, these

are of standard sizes and designs such as arc used the country

This is particularly true
machinery shown and the Reliance engine
which is well known to iwwer users everywhere. Nearly half
of all the Reliance engines thus far installed have been deover for practical every-day service.

of

I

—vw/w—

AUTOMATIC MOTOR STARTER.
upon the market by the Monitor Manufacturing Company, Baltimore, Md.
It consists of a single copper-and-graphite con-

tlie

electrical

signed for connection to electric generators.

The

AUis-Ch.iI-

mers type "A B" alternators, similar to the one on exhibition
in
Machinery Mall, are especially suited for comparatively
small plants where a belted generator of not exceeding 150
kilowatt output

contained type.

is

required.

They arc of

the revolving lield self-
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THE WEEK

IX TRADE.— Spring retail trade is backward
because of the unusually late season, and tardy distribution of
merchandise is also causing complaint of delaj- in mercantile
collections
but there is confidence that most of the postponed
business will be made up when the weather conditions become
normal. Dealers purchased freely from manufacturers in anticipation of a record-breaking season, and deliveries are still
coming from the mills and factories, shipments being facilitated
Movement of grain is also
by improved traffic conditions.
liberal, attractive prices bringing out farm reserves, and the
heavy freight business is shown by railway earnings thus far
reported for April 14.2 per cent larger than a year ago. ^lanufacturers are active in all leading industries, most plants being
operated full time, and the outlook in the steel business could
Projected building operations promise a
hardly be brighter.
good demand for all materials, but numerous small labor disputes retard activity in this department. Crops are late in many
sections because of cold weather, and prices of wheat and cotSnow's report pointed to April i estiton advanced sharply.
mates of yield of wheat being cut 100,000,000 bushels by damage
E.xport trade was
and abandonment of winter-killed area.
checked by the advance, though offers are better, owing to poor
reports from Europe, which also feels the effects of a backward
spring.
The pig-iron market was stronger and the volume of
business in foundry iron has expanded and prices have advanced.
Structural material is in heavy demand, but orders for steel
rails for igo8 deliverj' are not coming in very well, though
The market for copper
large inquiries are said to be pending.
was firmer, with European melters making fair demands, but
is
said,
It
American interests have been light purchasers.
however, that consumers who have been holding off for a
pionth or so in the hope of lower prices will be compelled to
;

The closing sales were effected
into the market shortly.
under contracts for July deliveries at 26 cents for lake, and 25
The pressure for prime grades
a 25% cents for electrolytic.
The market is strong at 24^ a 25
of casting is increasing.
The factories which consume
cents, for shipments in June.
75 per cent of the electrolytic copper worked up in this country
report unchanged conditions as to demands for finished products.
come

In the electrical engineering trades, the steady degree of increase
that marked business at the opening of the year is going on in
bookings of contracts for hydro-electric plants and for electric
railway work. The better stale of affairs in the money markets
is enabling projectors of new electric power undertakings to
place securities, the proceeds of which will be applied to the
purchase of material wholly or in part of copper and brass.
bradslrcet's reports 163 failures in the United States during
the week, against 157 for the previous week, and l,39 for the
corresponding week of 1906. Imports of dry good.^ at the port
of New York for the week were valued at $2,950,779. as against
$3,154,629 for the previous week, and $2,707.9.13 for the corresponding week last year. The total value of the dry goods
marketed was $2,9.35,998, as against $3,023,975 f"r the previous

week, and $2,ii2,&yj for the corresponding week

last year.

COAI, STOKAfiK I'NDEK WATKK.— The Mines and MinMay makes note of the fact that about 1902, the West-

etats for

ern F.lrctrir Company, after carefully investigating the question
of uiicerlain coal supply due to strikes and other conditions
beyond its control, decided to provide for storage of a conAs experisiderable amount of fuel at its Chicago factories.
ence with coal bunkers at Ihc Clinton Street plant showed

very clearly that llic Illinois coals, used by .the company when
stored in orditiary bins exposed to the air, suffered very malerially from spontaneous romblKition, it was decided to din
a hole in the gromid at the Polk Street lilant and store a large
'I'his was carried out with satisqiinnlity of coal under water.
factory results inasmuch as no trouble has ever been experienced
When it was decided to
there with spontaneous combustion.

provide for the storngc of a large quantity of coal at the new
plant at Hawthorne, 111., it was decided to follow the same

scheme.
.Accordingly a three-section storage pit was decided
upon, to be built of concrete, covering a ground area of about
,^10 ft. X 114 ft.
The pit, constructed, is arranged for filling with
water so as to entirely cover all the coal that may be placed in
il.
Each section is approximately 15 ft. in depth and the whole
pit has a capacity of approximately 10,000 tons, which is kept
in reserve exclusively for emergencies.
Three railroad tracks
are carried on arched concrete piers running the entire length
of the pit, thus dividing each of the three sections of the latter
into four equal divisions.
There are also two railroad tracks,
one on each side outside the pit, running its entire length so that
coal cars may be emptied into or loaded from the storage pits,
while on any one of five railroad tracks. A locomotive crane,
fitted with a grab bucket, is provided for taking the coal out
of the storage pit and loading it into the coal cars.
No provision is made for drying the coal before use as it is believed
that the handling of the coal will result in its being dry enough
for all practical purposes by the time it reaches the boilers.

SAX FRANCISCO POWER HOUSE.— One

of the mo;t
numerous fireproof structures now' in process
of erection in San Francisco, is the power house now being
built by Frank B. Gilbreth for the City Electric Company, a
corporation formed by local men. The building will be along
lines very similar to that recently completed by the same condistinctive of the

tractor for the Seattle Electric Company at Georgetown, Wash.,
the relation of the engine and boiler room being exactly the
same.
The structure will be of reinforced concrete and is
planned to furnish space for two Parsons steam turbines, 2000-

with four batteries of water-tube boilers,
heat and power for various connnercial
The engine room will be 45 ft. by 70 ft. and the boiler
purpose:;.
room adjoining 84 ft. x 70 ft. with a height of 35 ft. In the engine room will b; a traveling crane of 40 tons capacity. The design of the building will be such as to make possible its enlargement from time to time, the initial structure being erected
The foundation is
with a view to its ultimate duplication.
placed on piles driven to hard pan 50 ft. below the street level.
Requirements of the structure are that it shall he thoroughly
fireproof, and. in so far as is practicable, earthquake-proof.
With this in view, the structure is being designed along mosi
conservative lines, the unit stresses, both in concrete and in
steel, being well within the requirements of the San Francisco
building laws. Work on the foiuidations is now well under way.
At an estimated cost of $105,000 the building has been planned
by and is being erected under the supervision of S. L. Napthaly. engineer for the company.
kilowatts

capacity,

which will furnish

light,

MOORE TUBES FOR LONDON.— On

April 29 the Moore
via the Ilambnrg-

Company, of Newark, N. J., sent
.American liner "Deutschland" two men and
installations of the Moore lamp in the largest
Electrical

appar.itus for
aulninnliile

two

garage

Europe, located in London. This is especially interesting because it is the first foreign installation of the Moore system of
tube lighting.
Ihc firm of Dossert
APl'LlANCh.S h'OR NA\ '^ >
in

ARD —

iSi

CrHtipany, 242

West

New York City, have
Bureau of Yards and Docks, V.

h'orty-firsl

received an order from the

Street,

H.. for 140 Dossort solderless
cable laps .md standard terminal lugs for connecting tindcrgrotmd cables of 1,000.000 and 500.000 circ mils.
S.

Navy Yard. Portsmouth, N.

2-way

joints,

ELECTRIC EQUIP.MENT FOR NAVY YARD.— Bids

will

by the Hureau of Yards and Docks,
Navy Deparlmeni. Washington, D. C, for furnishing two motor
generator sets and accessories for the navy yard at New York,
The esiimaled cost of Ihp maas per specification No. 1543.

be received until June

chines

I

is $(),.500.

NORTHERN ENGINEER INC, WORKS,

crane builders.
Mich., have furnished tlie plant of the lulison Sault
second iS-ton
l'".leclric Company, Sault Ste. Marie. Mich., with a
alti-rnatiuK current traveling crane.
Detroit.

PRICKS hOK ENGINES —Owing lo tlie continued advance in prices of raw materials, particularly pig iron.

HKiHEU

1

.

May

II,

:
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manufacturers of all kinds of engines, we are informed, either
have or are preparing to make a sharp advance in the prices of
their products.

GENERAL ELECTRIC COPPER.—At
ing

&

making preparations
mine.
The company

its

Bully Hill Min-

Electric Company is
for largely increasing the output of the
has planned the construction of a rail-

Smelting property, the

General

road and a smelting and converting plant which will be able to
handle 300 tons of ore a day and give the company a production
of 10.000.000 pounds of copper a year.

Financial Intelligence.
THE WEEK

IN

WALL STREET.— There

was on the whole
was restricted to
comparative!}' few stocks.
Union Pacific was the feature on
indefinite rumors of a holding company which it is alleged will
take over its investments in Southern Pacific and other stocks.
The manipulation of this important security was very active,
and was reflected in substantial advances in othe'r parts of the
list.
Little attention was paid to the exceedingly good statement of the LTnited States Steel Corporation's earnings for the
March quarter, while the absence of any change in the dividend
upon Steel common created no disappointment, it being fully
expected that a conservative policy would be adhered to. The
Steel stocks, however, developed some strength in sympathy
with the action of the general market, and it was also noted that
various other industrials were strong in an irregular fashion.
Copper stocks were a decided feature, owing to the sharp advance in the London metal market. Amalgamated Copper and
Anaconda both showed considerable strength, with not a little
activity, and American Smelting was also favorably influenced,

more

activity in the-stock market, but trading

there being, moreover, an increase of interest in the various
Electric stocks
copper stocks traded in on the curb market.
were generally firmer, and most of them closed the week at
higher prices. Central and South American Telegraph made a
Chicago
net gain of 4 points, the last quotation being 1385^.
Union Traction, both common and preferred, made fractional
gains. The curb market was generally quiet, with few changes
Following are the closing quotations of May 7
in quotations.

NEW
Apr. 30
Allis-Chalmers

Co

May

33
81
..

Westinghouse com

AllisChalmers Co. pfd.. 3o5i 3lj4
..
American Dist. Tel
American Locomotive... 63>4 63
108
Amer. Locomotive pfd. .106
-American Tel.

&

Cable.. 75

American Tel. & Tel
Brooklyn Rapid Transit S9!^
Electric Boat
25
Electric Boat pfd
78
Electric Vehicle
Electric Vehicle pfd

75

6oJi

30 Mav 7
148 "^ 148

.Apr.

General Electric
Hudson River Tel
Interborough Mel. com..
Interborough Met. pfd..
\Iackay Cos
Mackay Cos. pfd
Marconi Tel
Metropolitan St. Ry
N. Y. & X. J. Tel
Western Union Tel

iiji

11

YORK.

7

25
sgyi

.

245^
5854

6g'A

82^^ 82J4
I43>4
144

VVestinghouse pfd

.Apr.

30

Edison Elec. Ilium.... 206
204
General Electric
..
lAg'A
Mass. Elec. Ry
,6%

Apr. 30 'May 7

Mass. Elec. Rv. pfd

Mexican Telephone
New England Telep..
Western Tel. & Tel

59
2ji
.

.

121

!<2

120

30

May

West. Tel. & Tel. pfd

I'HIL.VDELPHIA.
Apr. 3D

May

49>4

Elec. Storage Battcrv.
Elec. Storage Bat. pfd

52

.

.

$2%

.Apr.

7

American Railways
49)4
Elec. Co. of America... 10

10

8H

Phila. Electric
Phila. Rapid Trans.... 2i}4
Phila. Traction
94}4

7

S'A

zsH
94

CHICAGO.
Apr. 30 May 7
_.
_.
Chicago City Ry
180
..
Chicago Edison
Chicago Subway
17
17}^
Chicago Tel. Co
130
127
Metropolitan Elec. com. 24

Apr. 30 M.iv
National Carbon
National Carbon pfd.
Union Traction
Union Traction pfd

7

71
.. *i

1

'Mked.

NEW YORK

LIGHTING.— It was stated last week by Mr.
Knight, chief engineer of the Long Acre Electric Light
& Power Company, a subsidiary corporation of the Manhattan
Transit Company, that the company had floated $1,000,000
of 4 per cent thirty-year bonds, with the proceeds from which
it
was proposed to erect an electric power house at 120th
W. IL

Street and the Harlem River.
The Long Acre Company has
just obtained a court decision granting it rights in the electric
conduits of Manhattan and the Bronx.
Mr. Knight said the

company was not

ready to announce its financial plans,
but that the bonds had been sold, with the inducement of a
stock

bonus

for

yet

$1,000,000

cash.

the Court of Appeals giving the Long Acre Electric Light &
Power Company the right to use the conduits of the city, Mr.
Edgar Van Etten has announced his resignation of the vicepresidency of the Boston & Albany Railroad to accept the presidency of the new companj', and will move to New York City.
Mr. Van Etten has been identified for years with the VanderHe will begin his new duties in the aufimn.
bilt interests.
Attorneys for the Long Acre Company are busy preparing applications for space in the subways throughout the theater district preliminary to the extension of its service.

SAN FRANCISCO BONDS.—The United Railroads of San
Francisco has authorized an issue of $5,000,000 first preferred
stock, to bear interest at the rate of not less than 6 per cent per
annum. This issue has been authorized to provide funds for
new construction and improvements, and $1,500,000 is to be
issued in the near future. All of this stock will be taken by the
United Railways Investment Company, which owns all the stock
of the L'nited Railroads of San Francisco, as well as a controllThe
ing interest in the Philadelphia Company of Pittsburg.
combined statement of earnings of the companies controlled by
the Investment Company for 1906, presented at the annual meeting of the stockholders yesterday, showed gross earnings of
$23,785,596. The net earnings were $11,404,529. and the balance,
after the payment of fixed charges and other deductions, including $1,595,627 for sinking funds, improvements and betterments, and after the payment of dividends on the preferred
stock of the Philadelphia Company, was $3,548,615. Of this sum
$877,145 represented earnings of the L'nited Railroads of San
Francisco, and $2,671,469 earnings of the Philadelphia Company.
The proportion of earnings applicable to the United Railways
Investment Company on the basis of its present holdings of
Philadelphia Company stock was $2,821,975.

TELEPHONE CONVERTIBLE BONDS.—

The underwriting syndicate for the $100,000,000 4 per cent convertible bonds
of the American Telephone and Telegraph Company took up
Four
recently a fifth instalment, of 30 per cent, on the bonds.
instalments, each of 10 per cent, had previously been paid, and
the last instalment made 70 per cent, or $70,000,000, of the
The
bonds for which the company has received pajment.
bonds were taken by the syndicate a }ear ago at 94'-2. but have
not found a ready market, the bond market having long been in
When, in January of this year, the
a depressed condition.
company desired to place an issue of $25,000,000 5 per cent
three-year notes, the syndicate as a condition of handling the
issue asked for a reduction in the price of the bonds, and the
company, it was announced at the time, lowered the price from
94^4 to 91. Of the cash received from the $30,000,000 of the
bonds now called, it is said, the American Telephone and
Telegraph Company will use $20,000,000 for paying off
the $20,000,000 5 per cent collateral trust notes maturing on

May

I.

DIVIDENDS.— The

BOSTON.
May 7

American Tel. & Tel... 122^ 124 '/J
Cumberland Telephone. .107 54 ..

965

Following the decision of

directors of the Niles-Bement-Pond
declared the regular quarterly dividend of 1%
per cent on the preferred stock, payable May 15. The directors
of the Pratt & Whitney Company have declared the regular
quarterly dividend of I'S per cent on the preferred stock,
payable May 15. The United States Steel Corporation has declared a quarterly dividend of J-yi per cent on the preferred
stock and
of i per cent on the common stock. The Electric
Properties Company has declared a dividend upon the preferred
stock at the rate of 6 per cent per annimi to April 30, 1907.
from the date of the last dividend January 31, 1907. and from
the date subsequent payments were received was declared on the
preferred stock of the company payable May 10, 1907. Directors
of the International Steam Pump Company have declared the
regular quarterly dividend of l}4 per cent on the preferred
stock, payable May i.
Directors of the H. R. Worthington
Company have declared the regular semi-annual dividend of 3'/<
per cent on the preferred stock, payable May r.

Company have

H

SALE OF WIRE PLANT.—Advices

from

New

Haven,

Conn., of May 3 say that an order to sell to the highest bidder
the million-dollar plant of the National Wire Corporation of
this city has been issued by Judge Robinson of the Superior
Court.
The receivers of the company, ex-Mayor Farnsworth
and Stuart H. Hotchkiss, recommended the sale because of the

heavy expense of the receivership. Judge Robinson ordered that
the bids be opened on May 30. The receivers said to-night that
they already have a dozen bids for the plant, one of which was
from the U. S. Steel Corporation.
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GENERAL NEWS
Construction NeWs.
ALA. — Bids
be received by the committee on

DORA.

will

ing until June

electric light-

and machinery only for a municipal electric lighting plant. Specifications
can be procured from the chairman of the committee. The engineer in
charge of the work is the Thornton Company, of Birmingham, Ala.

TALLADEGA, ALA.— The

Talladega Electric Power Company finds
be impossible to make repairs on the Choccolocco power
plant and at the same time furnish electricity for lamps of the city and.
consumers, and has decided to erect a temporary steam plant in the
city.
Machinery has been ordered for the temporary plant.
that

will

it

ARK.A-DELPHIA.

ARK.—Messrs.

Fricby and Thrasher, of Malvern,
Ark., have purchased the Arkadelphia telephone plant from H. J. RunThey also own the Malvern system.
yan, of Amity, Ark.

OZARK, ARK. — Work

commenced on

has

construction

the

its

of

the

authorizing the building of an extension of

charter,

from East Point

and erection of material

for the complete installation

6,

amended

AURORA,

line

its

to Hapeville.

ILL.

— The

Chicago Telephone Company

is

planning to place

wires underground in this city during the summer.

its

CHICAGO. ILL. — Bids will be received until May 21 by John J.
Hanberg. commissioner of public works, for furnishing electric motors
and controllers for electric power equipment of the South Halstead
Street Bridge over the South Branch of the Chicago River.

\AXDALIA. ILL.—The

stockholders of the Vandalia Telephone
authorized an increase in the capitat stock of the com-

Company have
pany from

$6,000

to

$15,000.

BLOOMINGTON, IND.—The

Trustees of the Indiana University are
asking for bids for the furnishing of boilers, stokers, an engine, electric
generators and a quantity of electric fixtures for the new library building.

CRAWFORDSVILLE. IND.— The Trustees of the Crawfordsville
municipal electric light plant have put in force an increased schedule of

new electric lighting plant of the Altus Manufacturing Company.

rates.

PIXE BLL'FF, ARK. — City Attorney Coleman has filed a suit against
the Pine Bluff Water & Light Company in the Jefferson County Chan-

FT. BENJAMIN HARRISON, IND.— Bids will be received by Captain
George H. Penrose, quartermaster, U. S. A,, until June i for electricity
and installing an electric lighting system, including a building for transformer, sub-station and lighting fixtures.

cery Court in behalf of the city. A receiver was asked for, and the
Council also urges the annulment of the company's contract with the

INDIANAPOLIS. IND.— The

city.

STEPHENS, ARK.— Application

has been made to the City Council
by M. L. Milner for a franchise to erect an electric light plant in this
city.

—

ALTURAS, CAL. The Alturas Electric Light & Power Company is
arranging to put in a larger water wheel in its plant on Pine Creek to
meet the increased demand for electricity for motors and lamps in .\lturas
and for the new system being installed at Cedarville. The line from the
plant to the Surprise Valley town is nearly 20 miles long.
LOS ANGELES, CAL.— The

Board

an elecHarvey McCarthy

Super\'isors has sold

of

railway franchise on Indiana Street to J.
This is to be an extension of the Boyle Heights line of the

street

tric

for $100.

—

C.XL.
In order to transport sand for cement to the
Great Western I'owcr Company's plant at Island Bar, a six-mile electric
railway will be constructed from the works to Cherokee, where the sand
will be Ukcn out of the old diggings at that point.

REDDING, CAL.—The

power house

third

Northern California

of the

Volta, which will increase the horse-power
capacity of the company by 3000. was put into operation April 20. The
new plant is entirely ?ieparate from the old. The company is constructing another large plant on Battle Creek, which when completed

Power Company, located

have a capacity of

will

at

parks to
be placed.

KNIGHTSTOWX. IND.— The

municipal electric lighting plant is in
proposed to issue $10,000 in bonds if
The members of the City Council contend that prices for electric service must be greatly increased to make

need of extensive repairs, and it
approved by a referendum vote.

H. Noble, president of the Northern CalifoTnia
Power Company, is constructing a plant on the Pitt River, in this county,
for smelting iron ore by electric heal, of which a test will soon be made.
Three transformers of 2000 horse-power will be required. The plant will
If the test should prove successful, a plant capable
of handling 500 to 1000 tons of ore per day will l)c installed at once.

cost about $100,000.

—Application

is

the plant self-sustaining.

LOG.\NSPORT, IND.— The
electric

entire wiring system of the municipal
be overhauled and practically rebuilt in this

lighting plant will

city.

Company has accepted

tion

and will construct a line
on which it will operate its freight cars.
planning a through freight service between Indianapolis

on North Twenty-Third

The company

is

Terre Haute, Indianapolis & Eastern Trac-

the terms of the city

Street,

and Columbus, Ohio.

DKS MOINES, lA.— Contracts

for the new electric light plant at the
Ground* have been awarded as follows: Engine to Ball Engine Company, of Erie, Pa., for $1,670; boilers. Globe Machinery &
Supply Company, of Des Moines. la., $2,195, a"** generator to Fort
Wayne Electric Company, $1,667.

Slate Fair

RED OAK,

horse-power.

15,000

REDDING. CAL.— H.

RIVERSIDE, CAL,

of the

electricity

RICHMOND, IND.—The

Los Angeles Company.

OROVILLE,

Park Board has decided to light Fall
and has directed Superintendent Power
make plans for installing the lamps, of which 18 will

Creek Boulevard by

has been

made

to

the City Trustees

been

I.\.— The Montgomery County Telephone Company has
reorganized, with a capital stock of $50,000.
H. E. Dcemcr is

president.

FORT LEAVENWORTH, KAN.—Bids
by Captain
electric

will

Normoyle, quartermaster. U.
lighting system at this post.
E.

J.

FRONTENAC, KAN.— The Home
Pittsburg, Kan.,

by the Crc-ccnt City Railroad Company for a franchise for its proposed
railway, which is to connect Riverside with the new cement plant
now building by the Southern California Cement Company at West

the Pittsburg Flectric Railway
will

Riverside.

tion of the plant of the Wichita Gas, Electric

KIDGEFIELD. CONN.— The

Legislature has passed an act amending
Company, giving it permission to

UNIONVTLLE. CONN. -The

nuthoriring the l.'nion Electric Light
^tock to liso.ooo.

town.

streets of the

Slalc

has

Legislature

& Power Company

passed

the

bill

to increase its

,>inNGTON. U. C.— Bids will be received by (.apt. John Stephen
ScwcH, Consirucling Officer, U. S. Soldiers* Home, Washington, D. C,
until June .v fur piping and electrical wiring within the power house
and through the grounds and (or refrigcr.iti'm plants at (he U. 5. Soldiers'

WASHINGTON,
Account 1.

and

plies

jH >'

ji,

'

'

• -

'

D.

C — Bids

wire.
tinri

rccrivrd

nt

the Bureau of Sup-

f""M-h

at

ittnri

until

May

the various navy yards, naval supplies
machine motors, motor drive outfits,

jjicks, etc.
Scholula'759, electric lixlurcs,
Schedule 7HJ, Induc?K:hr<tu)e 767. water-tube boilers, etc.
dc.
Application for pro*
mntnr. rV/fric baltrries. sheet copper, etc.
K. II
Kogcrs.
iiatc the •ckcdules desired by nunibrr.
V. S, N.

>•

etc.

lie

Navy Department. Wnihingltin, D, C.
'"

for

a«

will

'

'

,

[.

I

!

u

I

'
)

rir<.Mi<

iiifniing

received until June 1
Barracks, for

will

Itc

A,.

Key West

fixtures

in

the

exchange and

t,

1

\

I

i

I

nr

Cfcorgia

Railway

&

Light

("nmpany

has

Company.

.\

of

from
number of additional lamps
ligliting

this city

be installed.

WICIIIT.X,

K.\N.

— Preparations

are

being made for the reconstrucLight & Power Company,

now owned and

controlled by J. O. Davidson and associates.
The engine and boiler house will be rebuilt. A now boiler and a new 4oo-kw
generator will be installed. The machinery for the new plant will cost
about $100,000.

OWENSBORO. KV.— The Owcnsboro City Ruilruad Company is contemplating an expenditure of $50,000 during the coining suiuiiut in itnprovcments to its system.
L.\. — The City Council has adopted plans and speci*
new municipal electric light plant twice the capacity of the
The cont of the plant is estimated at $30,000.

I'"R;\NKLIN.
ftcations

for a

present plant.

MONROE,

Home.

& Power Company,

Heat. Light
taken over the franchise for

lias

electric

the charter of the Ridgcficid Electric
erect in poles and lines in different

be received until June i
S. A., for extending the

I-^\.— The water,

liglit

and traction committee

of the City

has rrconimciidcd a reduction of j$ per cent in the rates for
lighting.
A power service wilt be cslablishcd during the month of May.
Cotiticil

BAR HARBOR, ME. -Preliminary

surveys arc being made by the
Coinpnny for its proposed electric railway, which
connect Ellsworth, Bar Harbor and other parts of Mt. Desert Island.

Mount Deicrt
will

Transit

BALTIMORE.

MP.

— The

awarded the contract by the

Noel

Conttructlon

Maryland

Electric

the erection of the sub-atatintt at 708-710
hr two stories high and 50 ft. k 150 ft.

Cr.MBKRLAND. M D. The

Klkin-*

Company has been
Company for

Railway

West I»mlmrd

Electric

R.iilwny

Strrrt.

It

Cump.iny

will

is

from KIkins to Beverly and Brlingtnn, and
also the constnictjon of n pnwcr plant to o<ist about $ioo.(kk). The plant
Hill )>c located at South KIkins ami will supply electricity for lamps
and motors in KIkins,
pUmiiing to extend

its

line

May

II,
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ADAMS, MASS.—The

L. L. Brown Paper Company is installing andynamo in its mill, to be used as an auxiliary to the one now in
The machine was made by the E. G. Bernard Company, of Troy,

other
use.

BOSTON, MASS.— Sealed proposals will
the Constructing Quartermaster,- U. S. A.,
Mass., until June i, for the construction of
installation of electric lighting fixtures in

be received

Summer

263

at

the office of

Boston,

Street,

and

a street lighting system

double sets of X. C. S. O.
Quarters, at Fort Strong, Long Island. Boston Harbor, ^lass. Plans can
be seen and specifications, blank forms and all information obtained at
the above office. Capt. George L. Goodale is constructing quartermaster.

HAVERHILL, MASS. —Owing
Mayor Wood, on May

lighting.

the

notified

Haverhill

abandon

to

The

order.

nounced

ordered

i,

company declined

meets in special session

for city

street lighting discontinued,

all

Company and the W'elsbach ComThe W'elsbach Company obeyed the

service.

their

electric

two branches

Electric

intention of lighting

its

to a disagreement of the

method of awarding the contracts

of the City Council as to the

and
pany

to act

its

follow

to

and

instructions

an-

area, at least until the City Council

on the matter.

MATTAPOISETT. MASS.— The Xew

Bedford Gas & Edison Light
contemplating extending its lines to this town to furnish
electricity for lighting the streets and residences of the town.

Company

is

BEDFORD, MASS. — The

XEW

Edison. Electric

Com-

Illuminating

pany has submitted plans to the city engineer for placing its wires in
underground conduits this year, which will involve an expenditure of
about $150,000. A. E. Xelson is superintendent.

XORWOOD, MASS.—The
streets for a

men has purchased
involves

deal

has

board

light

to furnish

electricity

with

contracted

for lighting the

term of seven years.

MORLEY, MICH. —A
The

electric

Company

the Edison Illuminating

ness
mil!

and dam

dam

will

100

stock

company composed of

several

busi-

local

the water power property of William Hugh, Sr.
acres along the Little Muskegon River, a grist

village.
It is expected that work on a newCharles Moore, Lyston Harding
few weeks.
and William F. Turner and others are interested in the company.
site

in

commence

this

in

a

MT. PLEAStAXT. MICH.— The plant
Company has been purchased by

of

Light

E.

Mt. Pleasant
O. Harris.

Electric

the

term of

five

Toms

Natlianiel C.

lamps.

Marquette County Gas, Light & Traction
Company is contemplating extensive improvements and additions to its
plant.
A new boiler house is to be built in which four new automatic
X'ew coal conveyors will be installed and
feed boilers will be installed.
operated by the endless chain system. Orders will soon be placed for
two new generators.

MINNEAPOLIS, MINN. —Steps

preliminary to the establishment of
a municipal electric light plant were taken at a meeting of the special
committee appointed to consider the Dwyer ordinance. Instead of following the suggestion of Alderman James Dwyer and converting the
two downtown water power pumping stations into electric generating
plants, the committee decided to confer with William de la Barre, engineer and manager of the St. .\nthony Falls Waterpower Company.
Mr. de la Barre was quoted as saying that his company would soon have
at its new plant, now under construction, 12,000 horse-power, which it
would sell to the city for J4 cent per kw-hour. He also stated that the
company is erecting a $500,000 steam plant to supplement its water
power at low stages of the river. The city engineer was requested to
submit an estimate on the probable cost of wires, lamps and connections sufficient to light the city.

ROCHESTER, MINX.—G. L. Pillsbury, of
plans for an electric light plant for Rochester.

St.

Paul,

is

preparing

—

ST. PAUL, MINN. The Eaton Rapids Power Company, of Stearns
County, has increased its capital stock from $133,000 to $233,300.

BROOKHAVEN. MISS.— Bids are wanted until June 4 for $i5.oc'0 in
bonds, to be issued for the purpose of purchasing new and larger maFor
chinery for the water and light plant and for extension of mains.
further information address the Mayor.
LAUREL. MISS. — Frank

Gardiner and associates have made appli.Aldermen for a franchise for a street railway
and electric lighting system.
cation

the

to

Board

of

VICKSBURG. MISS.— N. D.
Home Telephone Company, have

Smith and S. .\. Jones, representing the
filed an application with the City Council

for a franchise to build a plant in this city.

JOPLIN, MO. —'J.
chise to erect a

Amcndl has

C.

power and heating

HAV'ELOCK, NEB. — T.

petitioned the

Council

for

a

fran-

the construction

of an electric light plant.

RHYOLITE. NEV.— The
practically completed
for

electricity

engines.

on

the

will

be

received

for $12,750 electric light

clerk,

city

its

first

until

.May

14

by

C.

M.

bonds.

Rhyolite Heat. Light

& Power Company has
is now lighted with

power plant, and the town
time.

This plant

will

The company contemplates increasing
to

be operated with gasoline
the capacity of the plant

furnish electricity for operating the mines in this section.

—

EAST ORANGE. N. J. Edgar Williams, city clerk, writes that new
bids will be received on May 13 for lighting the streets of the city by
electricity according to plans on file with the city engineer.

MORRISTOWN,

N.

for

streets

public

a

J.

clerk.

—The

is

X. M.— The New Mexico Light. Heat
contemplating enlarging its plant in this city.

ALBAXY,
construction

—

N. Y. The State Railroad Commission has authorized the
The Canandaigua
of the following electric railways:

Company

Railway

Southern

& Power Com-

running

from

Canandaigua

Atlanta,

to

Railway Company,
Utica
Southern
miles;
of
33 1-3
from Clinton to Hamilton, a distance of 26 miles; One Hundred
and Forty-Fifth Street Railway, starting at the corner of One Hundred
and Forty-Fifth Street and Lenox Avenue and running along One Hundistance

a

'

and Forty-Fifth Street to Broadway in New York City; Queens
Borough Street Railway Company, from the junction of Franklin and
Van Alst Avenues, along Van Alst Avenue to Winthrop Avenue, a distance of I.I miles, in the First Ward of the Borough of Queens.

dred

—

CHENANGO

FORKS, N. Y. ^The stockholders of the Chenango
Valley Telephone Company have decided to increase the capital stock of
the company from $7,000 to $10,000.
COEYM.\NS, N. Y.— The State Commission of Gas and Electricity
has denied the application of the West Shore Electric Company for a
certificate of authority to install an electric lighting plant at Coeymans
The
and to furnish electric service in Ravenna and Xew Baltimore.
commission finds that the territory proposed to be occupied, except the
unincorporated village of New Baltimore, is already supplied by an ample
and well constructed system furnishing service at a reasonable rate. The
Upper Hudson Electric Company, which is supplying electricity in Coeymans and Ravenna was directed by the commission to install recording
instruments, to renew its street series incandescent lamps at least four
times a year, and to exercise greater care in the operation of
that a more satisfactory service may be obtained.

DEAXSBORO,

X. Y.

—

Company to build
now has franchises

a

its

plant

a meeting at Deansboro on May i the Town
franchise to the Oriskany Hydro-Electric

-At

a

The company
transmission line through the town.
it right of way from Norwich to Clinton.

giving

—

FORT JAY, N. Y. Bids will be received until June 1 by the constructing quartermaster, U. S. A., Governor's Island, New York Harbor,
for furnishing and installing fixtures and. watt meters in bachelor officers'
quarters at Fort Jay.

—

NEW

YORK. N. Y. -Bids will be received by J. W. Stevenson, commissioner of bridges, until May 16. for installing a ventilating system and
electrical equipment for the Manhattan subway station of the WilliamsBlank forms, plans and specifications may be obtained at
burg Bridge.
the office of the Department of Bridges, 13 Park Row. New York City.
This is a readvertisement of the bids opened April 25.

—

ROCHESTER, N. Y. The Rochester
constructing a conduit line on Mt. Hope

Railway & Light Company
Avenue from South Avenue

is

to

Street and thence to the Genesee Valley
where a junction may be effected later on with
the cables of the Niagara, Lockport & Ontario Power Company.
ROCHESTER, N. Y.—A bill has been introduced at Albany which is
Under
said to revive the lapsed rights of the Genesee Power Company.
the present law the company has power to increase its capital stock at
any time to not exceeding a final total of $20,000,000, and the company
may construct a main dam or reservoir on the Genesee River near the
village of Portageville for the purpose of improving the sanitary conditions of the Genesee Valley and to utilize the water power for the development of hydraulic and electric power. The amendment strikes
out the limitation of the capital stock and modifies the provision that
the crest of the spillway shall not exceed 118 ft., and asks power to
construct and operate at all points below the location of the dam and
"above the power dam now installed in the Genesee River at Mt. Morris," all necessary power dams, sluices, etc., and all necessary •*con>;tructions" and appliances for the development of power.
Street

Clarissa

Park and the

into

Wolcott

city line,

SPENCERPORT.

Y.— The

Niagara Falls Electrical Transmission
has applied to the Board of Village Trustees
The company
for a franchise to erect its transmission lines in this village.
has submitted a proposition to the board to install and operate 20 arc
!amps for $1,400 per year.
N.

Company, of Niagara

N.

C—

Falls,

It

is

reported that the plant of the

& Power Company has been

sold

to

New York

Durham Light

capitalists

for

about

$125,000.

TECI*MSE1I. NElt.-Bids
Wilson,

X.

SILVER CITV.
pany

DURHAM,
interested in

is

town

is

the

lamps and 450 incandescent

committee appointed about a year ago
to investigate the question of establishing a municipal electric light plant
has submitted its report, in which it does not recommend the installation
of a municipal plant.

plant.

H. Wheeler

lighting

for

requiring about 50 arc

years,

Board of Marshall granted

XEGAUXEE, MICH.—The

later

Mayor and Board of Aldermen

RUTHERFORD.

X. V.

967

J.— Bids

will

be

received

until

May

15

hy the

C—

Ourham (N. C.) Passenger v^
The Raleigh
DURHAM, N.
Power Company, which proposes to construct a jg-mile inlcrurhan electric
railway between Raleigh and Durham, has secured an amendment to its
B. S.
charter, moving the i^rincipal offices from Raleigh to Uurham.
Jernian

is

.S:

president of the company, and Jones Fuller, .secretary.

—

N. D. W. R. Tucker, of Moorhead. is interested in a project
construct an electric railway to connect Fargo and Moorhead with
The length, of the mad is
Detroit, Minn., and the lakes in that vicinity.

FARGO,

to

estimated at 50 miles, and will cost abi^ut $500,000.

V.M.I-EV CITV, N.

I).

—The

Council has vinder consideration the con-

struction of a municipal electric lighting plant.
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ATHENS^ OHIO.—The
has secured the contract
{)lant at Athens.

represent the purchasing interests, and

Ross-Hull Electric Company, of Columbus,
enlarging and equipping the electric light

industries in the factory colony near Oakley.

promoters of the project.

extension of the lines of the municipal
electric lighting plant on Fulton Road, from Denison to Clark Avenue,
Over 300 arc lamps are
has been ordered by President Springborn.
operated by the municipal electric lighting plant, which will be increased
to over 400 this year.

COLUMBUS

BARRACKS, OHIO.— Bids will be received until June i
by Captain H. B. Chamberlin, constructing quartermaster, U. S. A., for
installing an electric lighting system complete, and for furnishing elecand small motor purposes

GEORGETOWN, OHIO. —The

.

bonds

HAMILTON, OHIO.— Bids

at this post.

have voted to issue $12,500 in
now under construction.

citizens

complete the electric light plant

to

be received by the Board of Public Works until May 16, for furnishing the necessary labor and material
for enlarging, improving and repairing the municipal electric lighting
plant.

S.

M. Goodman

will

president of the board.

is

WOOSTER, OHIO.— Application
by the Martinsburg & Mt. Vernon

has been made to the City Council
Traction Company for permission to
construct and operate a street railway over certain streets of the city.
Charles A. Wieser is president.

THOMAS, OKLA. —The
for water

works and an

citizens have voted to issue $35,000 in

—

GEDDES, S. D. T. C. Pier, city auditor, writes that the citizens on
April 16 voted to grant E. A. Boyd a franchise for a gas, electric light
and heating plant.

CHATTANOOGA, TENN.—The

Skein & Foundry Comhas purchased an alternatingThe company will generate its own
electricity, and the different machines will be driven by individual motors.

new industrial concern in
dynamo to run its plant.

pany, a
current

—

James T. Dunn

is

city secretary-treasurer.

MEMPHIS, TENN. —A

large hydro-electric development on White
Arkansas, 120 miles from ilemphis, will probably be undertaken during the summer by financial interests in this city. The development will include the construction of a reinforced concrete dam, a power
house having a capacity of 15,000 kilowatts, and the construction of a
transmission line about 125 miles long from the power liouse in Memphis.
J. H. Watkins, vice-president, Bank of Commerce & Trust Company, of

River,

in

Memphis,

is

interested in the project,

phis, has supervision of the construction

GAINESVILLE, TEX.— The

bonds

an amendment

electric light plant.

Haines.

within a short time.

ALLENTOWN,
ways

PA.

— As

a result of the law permitting electric railmiles of new railway lines will be built in

carry freight 20
Lehigh County. Tlic South Bethlehem
to

& Saucon Street Railway will be
running from South Bethlehem to Center Valley. The Lehigh Valley Transit Company is to extend its system through the northern and
The management of the Allentown &
western sections of the city.
Reading Traction Company is planning a new line from East Texas to
Emaus, and thence to Lyons.

built,

'

PA.—The

COLLEGEVILLE,
for a charter

tion

Governor has approved the
Perkiomen Valley Traction Company

for the

a line from Collcgcville to

The company

Schwenksville.

applicato build

capitalized

ts

$75,000.

at

ELIZABETHTOWN, PA.—The application of the Elizabethtown &
Dcodatc Electric Railway Company for a charter has been approved by
the Governor.
M. S. Hershcy is president of the company, and the directors are: John E. Snyder, W. H. Lcbkichcr, S- C. Stccher, C. S.
Mancfatr. The company is capitalized at $36,000.
GARRETS1-X)RD, PA.— The

charter application

Garrctsford

of the

&

Delaware County Railway Company has been approved by the Governor.
The company proposes to build an electric railway from Chester Heights

The

to Llewellyn, a distance of 10 miles.

capital stock of the

company

is

$100,000, and the directors arc: George K. Lovcll, Wilkcs-Barrc. president; John XL Garman, A, H. Bloom, B. C. Allen, E. J. Boyle, Thomas
W, Hincs and L. E. Waller.

—

LANCASTER. PA. Articles of consolidation
Lcland Electric Light Companies have been filed
The new

incorporation

Company.

Electric LiKht
are:

J.

E.

L.

be

The

known

capital

president;

Mc.N'cal.

11.

Fliiladclphia;

will

||.

as

C.

the

Stroevcr

the rccordcr*i>

and
office.

Manheim & Mount Joy

$10,000. and the directors
Case, L. N. Endcbrock, all of

stock

Baker and George R.

the

of
in

is

Ilci-^cy,

of Lancaster.

NEW WILMINGTON, PA.—The New Wilmington Telephone Comin the
pany itt preparing to make Kvcral cxIcnHions in its lines, and
market for wire, crnin-armft and a Rciicral line of supplies.
i**

SCRANTON,

—

The Scranton Electric Light Company, the Subur*
(!umpnny. the Scranton Illuminating, Ilcnt & Power
Company, the Miinmore Electric Ughl Company and the Priceburg Electric Lixbt Company, which were recently taken over by the .\merican Gai
& KIrclric Company, have l>ecn merged into one company, the cori>oratc
The [.^ckawanna
name of which in the Scranton Electric Company.
Light Company wa« not included in the merger, an<l for the prc<tcnt wilt
operate a* a nep'trntr cinipany, iilthoiigli owned by the American Go^ &
W«irk ha« commenced on the improvcmentH to the
Electric Company.
Washington Avenue power houM.
A large turlHigenerator set and nix
boiler* will be innttillcd in the plant* the cost of which ts eMimnted at
ban

PA.

Light

Electric

and

J.

A.

Omberg,

of

Jr.,

Mem-

work.

Gainesville

Electric

Company has

filed

from $50,000

to its charter increasing its capital stock

$100,000.

ORE.—The

CITY.

Southern

this city,

LAWRENCEBURG. TENN. Work will begin on the construction of
water works and electric light plant as soon as the survey is completed.

City Council has granted a 3o-year franchise to William Pollman and associates of this city to build and operate
an electric railway in this city, and also a line to Rock Creek and

BAKER

of Boston, Mass.,

C—

CLEVELAND, OHIO.—^The

tricity for illuminating

\\'ilcox,

19.

SPARTANBURG. S.
George E. Ladshaw, of the firm of Ladshaw & Ladshaw, of Spartanburg, writes that bids will be received about
May 20 for the development of Van Patton Shoals on Enoree River for
power purposes.
A. B. Groce & Sons, of Duncans, S. C, are the

—

etc., to all the

M. T.

XLIX, No.

manager.

general

for

CI^"CI^'XATI, OHIO. The Factory Power Company has purchased
property from the Milling Machinery Company and the Factory Colony
Company on which it will erect a plant to supply electricity, light, heat,
power,

Vol.

to

HEMPSTEAD, TEX.—The
this

in

city

now under

is

construction of an electric lighting plant
consideration, and will probably be installed

has been formed by the business men of
purpose of conducting an electric light and power

TOYAH, TEX.~A company
place for

this

the

plant.

PAXGUITCH. UTAH.— Charles

Hamblin. of Indianapolis. Ind., is
formed to develop the water power
of Colorado River for the lighting of Garfield County, and lighting and
operating the machinery in the placer mines along Colorado, Grand
and Green rivers.
interested in a

company about

PROVO. UTAH.— The

to be

Secretary of the

Interior,

Washington. D.

at

placed a contract with the General Electric Company, of Schenectady, N. y., for furnishing the electrical machinery for the power plant
for the Strawberry Valley irrigation project, Provo, Utah, for $26,119.

C, has

MONTPELIER. VT.—The new

Westinghouse 1500-kw turbogenerator

recently installed in the Pioneer plant of the Consolidated
Company has been put in operation. Arrangements arc being
that the plants of the Consolidated Lighting Company and the

set

Power &

Company can be run

Lighting

together.

The

Lighting

made so
Vermont

Consolidated

expects soon to put the new machinery in its Bolton
Falls plant in operation, which will carry the entire load of its lines and
When
also furnish electricity to Vermont Power & Lighting Company.
the Bolton Falls plant is running at its full capacity the Pioneer plant

Company

Lighting

will l>e

used as an auxiliary plant.

\'A.— The United States Leather Company is having
made for an electric railway between Broadway and
proposes to build. The road will be 30 miles long.

HARRISONBURG.
a preliminary survey

Lost City, which

it

LEAVENWORTH. WASH. —Guy
opened on .April 23
chise have been rejected.
bids

all

for

.\. Hamilton, town clerk, writes that
water works and electric light fran-

PORT ANGELES. WASH.—H.

B. Kennedy. Fred A. Ballin and ashave made application to the City Council for a
franchise to operate a street railway system in this city.
9E.\TTLE. WASH.— Franchises for electric railways to Raincr Beach"
and Oxbow have been granted to the Seattle Electric Company by the
sociates.

Board

of

of

Seattle,

County ConimisHioncrs.

SEATTLE. WASH. —The

City Council has granted the franchise, recently asked for by (he Seattle. Rcnton & Southern Railway Company, to
operate a street railway on certain streets in the city.

—

CII.VRLESTON. W. VA. Preparations arc
Kanawha Valley Traction Company to extend its
GR.M'TO.N'. W. VA.— PliinH have been made
engine,
nish

holler

elcotricnt

heinR

made

line to St.
In

install

by
Albans.

the

an ad<I1tional

and generator in the plant of the local brewery to furpower for operalinn the Grnflon Street Railway »y.-*tcm.

K. Unllis, town recorder, writes that
bids will hr icceivcd until June 1 for a romplctr nuniicipal electric liKht
plant. includtiiK one 150 hp rnKtne. a joo-lip boiler, a mo kw traiisfunner,

ROWIJCSIlURt;. W. \'A.— H.

$300,000.

TITI'SVILLK, PA.—The
the

extension

on

City.

of

the

Tiuisvillc Traction

oompany'<i

linm

lo

Cnm;>any has

Camhridfte

uull. .ri/ed

Spring*

niul

to

controlling Interest In the Woonsockct
Machine ft Power Company on May j passed to Estnhmnk 8t
Company, of lloMnn, Ma**., representing n syndicate of New England
Power Company It
capitalists.
The Wr.nnsocliet Kleciric Machine

etc.

GREENWOOD,

WOONSOCKKT. MASS.— A

Electric

swltchlniard,

with

is

not

WIS. Wr have been informed
now manager of the municipal electric light

ilial

plant

M.

A.
an

White

reported in

our issue ol April 6. L. A. Thrapp ban been appointed superintendent
of the plant to succeed Mr. White.

flt

capiialirrd

lioo.otw and furnishes electric service lo three street railsupplying the municipal and commercial lighting in
dw.ttd V. Allen, of Medford. Mass.. was elected treasurer lo

at

w.iv •y^triti',
Iht*

(

ity.

I

hr>^i'k«

KAUKAl'NA. WIS.-The
will

rebuild

several

the

years,

Green Bay

Kaukauno water power

owing lu

lillKBtion.

It

is

&

Mississippi

Canal

Company

which has been idle
understood that the canal

canal,

for
will

-

May

II,
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furnish water power for a new electric power house for the interurban
railway to be built from Fond du Lac to Kaukauna.

—

LA CROSSE, WIS. The La Crosse Gas & Electric Company has
purchased the property and holdings of the \\'isconsin Light & Power
Company. The officers of the La Crosse Gas & Electric Company are
D. G. MacMillan, president; C. J. Felber, vice-president; P. M. Gelatt.
secretary, and C. H. Williams, general manager.

WVO.—

FORT MACKENZIE,
Bids will be received until Tune i by
Captain William D- Davis, quartermaster, U. S. A., for furnishing and
installing fixtures, making service connections and installing watt-hour
meters in buildings, and transformers for electric lighting at this post.

XEW WESTMINSTER, B. C—The British Columbia Electric Railway Company is planning to make extensive additions to its propertj- in
this place.
The new building to be erected will cost over $100,000.

—

B. C.
A power plant to cost $40,000 will be built here
connection with the Canadian Pacific Railroad Company's hotel.
Address, Hayter Reid, superintendent of hotels, Montreal, Que.

VICTORIA.

in

—

INDIAN HE.\D, CAN. The ratepayers will vote on a by-law to raise
Address, T. E.
$10,000 for an extension to the electric lighting plant.
Donnell.
GALT, ONT.

—

Improvements

$100,000 are contemplated
The road is to be doublefor the Gait, Hespeler & Preston Railway.
tracked, new car barns built and a 750-hp engine will be installed la the
power house.
to cost about

LONDON, ONT. — The London
commence work on

additions to

Street
plant,

its

Railroad Company will soon
which include the building of

a $50,000 power plant.

TORONTO, ONT.—The
Light Company
$3,000,000 to $4,000,000.
Electric

Provincial Government has granted the Toronto
permission to increase its capital stock from

TORONTO. ONT. — The
to the City Council

Toronto Electric Light Company has applied
underground conduits on cer-

for permission to lay

tain streets in the city.

F.\RNHAM, QUE.— Bids
Artois,

will be received until May 27 by A. E.
mayor, for constructing an electric light plant in the town of

Fairhaven.
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HOWE COMPANY

&
(electrical contractors), of Bangor, Me., has been chartered, with a capital stock of $io.ooo.
The officers
of the company are:
A. W. Read, president; B. G. Brackett. treasurer;
Howe,

E. P.

Me.

clerk, all of Bangor,

New

Incorporations.

ALBERTNILLE, ALA.—The

Sand Mountain

Electric

Company

has

been organized with a capital stock of $50,000. The company proposes
to construct a power plant at Short Creek, near Albertville, to furnish
electricity to towns and cities within a radius of 50 miles and to build
and operate a railway from Gadsden to Scotsboro. The incorporators

Leon C. McCord. E. O. McCord, Rena B. McCord. G. M. E.
Mann, W. E. Snead and J. B. Roberts.
REDLANDS, CAL.—The Redlands Central Railway Company has filed

are:

articles of incorporation, with a capital stock of $100,000, to build

an

elec-

railway from Redlands to Riverside, with a branch to Craftonville.
incorporators are: O. T. Higgins. E. S. Graham, F. E. Sanford, A.

tric

The
Hubbard and

G.

H. Fisher.

J.

SAN FRANCISCO, CAL. —The

Fagan Electric Company has been Incorporated, with a capital stock of $25,000, by W. W. Hicks, W. A. Fagan
and F. J. Devhn, of San Francisco.

IIICAGO, ILL. — Articles

<

incorporation

of

have been

for

filed

the

&

Western Railway Company, with a capital stock of $5,'XK), to
CDnstruct an electric railway from East Dubuque, 111., to Dubuque, la.,
thence to Galena, 111.
The directors are: Conrad H. Poppenhusen,
Evanston. III., and Joseph L. McNab. of Evanston; Edward T. Fox,
Michael Gesas and William G. Hamilton, of Chicago.
Illinois

PEORIA, ILL.

—The

McKinley Syndicate has secured a license from
to incorporate the Chicago, Ottawa & Peoria
Railway Company. The company proposes to construct an electric railway from Chicago to Peoria, with a branch to Peoria and thence to
Princeton.
The capital stock of the company is $500,000 and the directors are: H. E. Chubbuck, Ottawa; W. H. Carnahan, C. A. Wright,
Charles Z^lly and George M. Mattis. all of Champaign.
The principal
office of the company is at Champaign.

the

Secretary

of

State

SPRINGFIELD, ILL.—The

CHIHUAHUA, MEXICO.—The

power enterprise
projected on the Conchos River at La Joya is to be carried out now, according to a statement of Engineer Tye, of the Canadian Electric SyndiCan.

cate, of Montreal.

MEXICO

hydro-electric

large

CITY,

St. Louis. Terre Haute & Quincy Traction
has been incorporated, with a capital stock of $25,000. to construct an electric railway from Terre Haute to Quincy, with a branch

Company

to \'enice.
The incorporators are:
Peter Chase, of Decatur; H. T. Willson,
Simons, of Virden, and E. E. Barclay, of Springfieild.

from

Shelb>-\-iIle

Pittsfield;

MEX.— The

Queens Consolidated Copper Company

has recently placed an order with the General Electric Company for
three large steam turbine units to be installed at Nacozari, Sonora, Mex.

MEXICO CITY, MEX.— The Mexican Sugar Refining Company is
contemplating operating its plant by electricity and has placed an order
with the General Electric Company for equipment for its mill, which includes two 300-kw generators to furnish electricity for operating 10 induction motors for operating the sugar centrifugals; also for transmission line and lighting equipment.

FORT WAYNE,
the Toledo
of

&

IND.

Wayne

Ft.

Si 00. 000.

Yates,

of
C.

—Articles
Electric

The company

lighting, heating

Edward

of Virden; H.

of incorporation have been filed for
Railway Company, with a capital stock

also

proposes

to

and power purposes along the

INDIANAPOLIS, IND.— The

furnish

electricity

for

line.

Indianapolis

& Terre Haute

Electric Railway has filed articles of incorporation with

the Secretary of

The

State.

are:

Daniel

Chicago,

The promoters and directors
M. Strong, R. F. Stewart

capital stock is put at $50,000.

W. Bowlen,

Chas.

M.

Killer,

F.

and Simeon Lofton.

Company
MEDORA,

—

OLDS, lA. The Mutual Telephone
with a capital stock of $14,000.

Elections.

ILL. — .\t a recent meeting

of the Piasa Mutual Telephone
following officers were elected: G. R. Waggoner, president George James, vice-president George H. Clark, secretary A. M.
Stratton. treasurer.
MILWAUKEE, WIS. At the annual meeting of the Milwaukee Inde-

Company

the

;

;

;

—

pendent Telephone Company held

30 the following officers were
€lected:
H. D.
A. Wadhams and J. S. Van
Nortwick. vice-presidents; C, J. Chapin, secretary; Howard Greene, treasurer.
A contract has been made with the Century Telephone Company, of
Buffalo, N. v., for furnishing the material for the complete installation
It is said that 15,000 telephones will
of a telephone system in this city.
be installed, which are X<x be ready for use June i, 1908.
Critchfield.

.April

president;

E.

Companies.

THE CKOSS-L.\CH.\NCE ELECTRIC COMPANY, of New York,
N. v., has been incorporateil, with a capital stock of $5,000.
The directors arc: Samuel Cross. Hobokcn. \. J.; F. A. Lachance, Brooklyn,
N. Y.; W. L. Post, of BronxviUe.

TELEPHONE

THE

DAVIS
RATE ADJUSTING COMP.VNY, of
Cleveland. Ohio, has been chartered, with a capital stock of $10,000, by
H. L. Davis, W. G. McCullough. Isaac Sheets. Arthur Sheets and G. E.
McCullough.

THE ELECTRICAL
PANY,

&

MECHANICAL DEVELOPMENT COM-

Asbury Park, N. J., has been incorporated, with
stock of $100,000, by O. H. Brown and others.
of

a

capital

THE FEWKESHENRV COMPANY,

of Camden. N. J., has been
with a capital stock of $10,000, to manufacture electric
motors. The incorporators arc: Joseph T. Fewkes. Arthur J. Henry and
M. D. W. Hirsh.

incorporated,

THE

PEROXIDE

ELECTRO-CHEMICAL COMPANY,

of

York» N. Y., has been chartered, with a capital stock of $25,000.
directors arc: Arnold Stern, T. V. Ncvin and W. H. Hanford, of
York. N. Y.

New
The

New

incorporated

SEARSPORT. ME.— .Articles of incorporation have been filed for the
Searsport Electric Company, with a capital stock of $50,000, and the following officers: Amos Nicholls, president and treasurer, and D. C.
Nichols, clerk, both of Searsport.

ASHLEY, MICH.— The

Ashley Rural Telephone Company has been

organized, with a capital stock of $10,000, and the following officers; O.
N. Fairbanks, president; Henry Kennett, secretary, and George Mitchell,
treasurer.

CARO, MICH.— Articles
Telephone Company by

J.

have been filed for the Cass City
and others. The company is capi-

of association

C. Corkins

talized at $5,000.

MISSOULA. MONT. — Articles

of incorporation have been filed with
Shannon. O. Blood, J. L. Humble, E. O.
Lewis and W. W. McCracken for the Missoula & Bitter Root Traction
Company, which proposes building an electric railway from Missoula to
Hamilton, at an estimated cost of $1,500,090.
The capital stock of the

the Secretary of State by P.

J>feW Industrial

Company has been

company

is

J.

$40,000.

TRENTON.

N. J.— The Chicago Securities Corporation has been inTrenton, X. J., with an authorized capital of $1, -'00,000.
The purpose of the company is to acquire the stock and securities of
other corporations and to produce and deal in natural and artificial
The incorporators arc H. O. Coughlan, John O.
gas and electricity.
Turner and Felix Ingold. all of Jersey C'ty.
corporated

at

BROOKLYN,

N. Y.— Articles of incorporation have been filed with
the Secretary of State for the Wythe Electric Light. Power & Warehouse Company, with a capital stock of $300,000. The directors are:

Arthur

Iselin.

Lincoln Cromwell and G. H. Blish, of

CORTL.\NDVILLE.

N.

RED HOUSE,

—

V.— .\rticlcs

New

York. N. Y.

have been filed
with the Secretary of Slate for the Cortland County Lighting Company,
with a capital slock of $250,000. The directors are: E. J. Hatch. New
York; W. J. Bagncll and L. B. Grant, of Brooklyn.
the

Seneca

others.

The

of incorporation

N. Y. Articles of incorporation have been filed for
Independent Telephone Company by Fred W. Gates and

capital stock of the

company

is

$10,000.
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The Dillsboro & Sylva Electric Light Company
DILLSBORO, N.
has been incorporated, with a capital stock of $10,000, by J. C. Fisher

19.

Va., has been asked to take charge of construction of the

of Tazeville,

WENATCHEE, WASH. —Articles

C—

XLIX, No.

road.

and others.

RAMSEUR,

Vol.

with

incorporation have been filed
Valley Power Company, with a

of

Articles of incorporation have been filed for the
X.
The inPet>ple's Telephone Company, with a capital stock of $20,000.

the Secretary of State
capital stock of $100,000.

corporators are E. Watkins and others.

GRAND RAPIDS, WIS.— The Wisconsin \'alley Electric Railway
Company, with a capital stock of $:?5,ooo, has been incorporated. Georga
A. Whiting is one of the incorporators.

LIDGERWOOD,

D.— The Lidgenvood

X.

Company

Rural Telephone

has filed articles of incorporation, with a capital stock of $25,000. The
incorporators are: Louis J. Christen sen, John J. Mathews and Mary
C. Christensen, all of Lidgerwood.

COLUMBUS. OHIO.—The

Columbus, Marysville & Bellefontaine Railincorporated, with a capital stock of $25,000, by

way Company has been

Hankey, G. W. Meeker, Emmitt Tompkins, Eugene Gray and
The men behind the new company are interested in the
Findlay-Marion Railway & Light Company, and propose to construct an
electric railway from Columbus to Marysville and Bellefontaine.
R.

P.

W.

A. France.

EL RENO, OKLA.—The

Company has

Interurban Railway
a

charter

for

the

purpose

Reno and interurban

Secretary of State for
railway system in EI
The incorporators are J. W. Smith, Fred
R, Blackburn.

W.

applied to the

OKLA.—The

CITV,

Reno & Southeastern

El

City.

building

of

lines.

Ehler. of Hennessey, and

OKLAHOMA

Oklahoma

street

a

Twin Creek Telephone Company

lias been incorporated, with a capital stock of $5,000, by
and others.

OKLAHOMA
homa

J.

Petrasck

P.

charter has been issued to the OklaCity Rapid Transit Railway Company to build an interurban line

between Oklahoma City and Tecumseh. The company is capitalized at
$2,000,000, and the incorporators D. D. Klapp, E. \V. Milburn, C. M.
Cissna and \V. E. Powell, and others of Tecumseh.

SICKLES, OKLA.

—The

rated by E. H- Noble

and

Company has been incorpoWinterringer, of Binger, and L. E. Teter, of

Sickles Telephone

J.

—

MADISON, WIS. Articles of incorporation have been filed with the
Secretary of State for the Southern Wisconsin Light & Traction Company. F. W. Montgomery, president of the Madison Interurban Tractioit
Company, is one of the incorporators.
MILWAU^KEE, WIS. — The

MILWAUKEE,

\\"IS.— .\ company has been formed to construct and
operate an electric railway from ^Milwavikee to Fond du Lac by way of

Manitowoc and Sheboygan. The company is to be known as the Milwaukee & North Shore Railway. W. C. Stone, of Watertown, !s one
of the incorporators.

—

ORANGE, WIS. Articles of incorporation have been filed for the
Badger Telephone Company by G. B. Bailey and others. The company
capitalized at $10,500.

is

of incorporation have been filed for the
County Telephone Company by Roy L. Winchester, E. Vincent
Covey, Ella \'. Winchester and L. A. Covey. The company is capitalized

Price

$10,000.

at

PORT WASHINGTON, WIS.— The

Port Washington Telephone Comincorporated with a capital stock of $5,000 by W. B.
Krause, Henry Hemes, A. H. Kuhl, J. W. Krause and J. E. Uselding.

pany has been

W.'XUSAU, WIS.
to

CITY, PA.—A

charter has been granted at the State
Line Street Railway Company, of Elhvood City,
with a capital of $25,000, to build four miles of line over the more important highways of the city. The directors are: George W. Young, of
Pittsburg, president; J. E. Fitzgerald, William Trinkle, Frank 11. Knbn,
and Oscar C. Glosser.
to the Belt

ELIZA METII, PA.— The Mentor
Elizal>eth to

The

Webster, Pa.

NEW

CASTLE. PA.— The

build

M. Kain, N.

Beaver

Falls,

TURTLE CREEK, PA.—The
incorporated,

with

a

of

$10,000,
Chulbuck and E. L. Vandermast, of Pittsburg.

NA.SHV'ILLE,

TENN.^Thc Home

& New

Castle

Duncan, Jordan John-

B.

& Power Company

Light

Pitt

Ft.

capital

been

from

Youngstown

Company has been incorporated by N.
fieorgc B. Nye and others.

been

has

ro-mile line

F. Bicking, all of Pittsburg.

Hallway
Bon,

a

D. B. Neaglcy, president;

directors arc:

E. L. Kern, J. K. Neaglcy, Geo.

Company

Railway

Street

stock of $60,000, to

by

B.

S.

has

M.

Hare,

R.

Company has been
The new company will be

Telephone

organized with R, V. Cooper as president.
required to place its wires underground in certain districts of the

city.

ABILENE, TEX.— The

Abilene Street Railway Company has been incorporated, with a capital stock of $100,000. by J, M. Wag'.iaff. <icorge
L. Paxton and others,

EAGLE LAKE, TEX.—The
has been

incorporated,

with

a

Uke

Eagle
capital

Water, Light & Gin
of $25,000, by B.

stock

(

..mpany
Vine-

L.

yard and others,

SWEETWATER, TEX.

The Sweetwater

pany hn* been incorpornted, with
and oihcrs,

J.

& Water a.mby E. Daniel

Com|mny
The

Tclephnne

has

filed

Incorpora-

T. Littlcfield ami utheri.

phone Company has been
K.

Light

with a capital slock of $2,000.

WICHITA FALLS. TEX.-Thc
by K.

Ice.

a capital stock of $5,000,

WKLLINrrrON, TEX.— The Union
articles of incorporation,

ton arc

n«ff,

points in

C C

Wichita Falls

incnrp^iraled,

Hiifr

& NorlhwcMcrn

with a capital

Tele-

ntock of $io,ouo,

and William McGregor.

A.SUEVILLK, VA.— The

Asheville & Hcndcrsov Railway Company
has hern chartered, with a capital slock of $750,000, to build a line front
Athevillc to Hendersonvillc. a distanca of to miles.
C. F. While, uf
Skyland, \% the principal itockholdrr.

ONANCOCK, VA.-Thc rhesnpcnke & Atlanlic Light ft I'ower Company ha* been chartered to build an electric railway from Wachaprragiic
to Hancock.
The capital stock of the company is $1^10.000, and the directors arc: E. T. l'ow«ll, president; John W. Kcllnm, M. R. Miitlman, A.
C. C, Lonu,
J. McGralh. Itenjamin T. Gunter, L, J. Savage and otbrr^.

this

vicinity.

Guenther and H. G.

Beans Eddy Power Company has been incordam at Beans Eddy
Wausau and other

The

iiicorporators are:

P.

C.

Hart,

Charles E.

Flieth.

LOUISN'ILLE, QLTE. — The Commons Railway

Comniitlee on April'
incorporate the St. Leon Railway Company, with a
capital stock of $100,000, to construct an electric railway from Louisville
to Three Rivers. The incorporators are: G. Ruel, George T. MacDonald,
L. W". .Mitchell. F. C. Innestry and M. Howard, of Toronto.
passed a

II

bill

to

Legal.
MUNICIPAL OWNERSHIP

IN DKTROIT.—The Michigan Supreme

decided that the city of Detroit cannot build street railway tracks to be leased to an operating corporation. The council of that
city in iqos ordered the Department of Public \\'orks to lay tracks on
sevcra'l streets and appropriated $10,000 to begin work.
A question as ta
the legality of this action was raised and an injunction was sought to
restrain the city. The Wayne Circuit Court granted the writ, sustaining
the, assertion that the city had not the right to do the work, .iiul the case
was carried to the Supreme Court.

Court on .May

i

STOCKHOLDER'S RIGHT TO INSPECT BOOKS OF CORPORATION.— stockholder in a street railway company has the right to
,'\

examine the books of the corporation, provided he docs so at reasonaUle
times, and so as not to needlessly disturb the company or interfere "n^ith
the transaction of its business. And. to aid him in making such examithe stockholder may make use of a stenographer, for the purpose of taking minutes of such parts of the records as he desired, or of
an expert accountant. State vs. St, Louis Transit C'ompany. St. Louis
Court of Appeals, 100 S. W. Rep. mj6.
nation,

SECOND-HAND EDISON LAMP RULING.— A

permanent injunc-

by the United States Circuit Court, District of
New Jersey, restraining William F. McKeon and Joseph Conning, of
Newark, N. J., from selling second-hand incandescent l.mips unless
marked "Used and Second llijind." The decision, signed by Judge Cross,
ends a litigation between the (Jencral Electric Company and the de-Similar suits
fcndantJ*. which has extended over a period of three years.
were instituted, one against Edward .Mills, prtipriclor of the Newark
Electrical Supply Company, and the other against Frederick F. t'hasc,
Neither of these
prof>rietor n\ the Lamp Supply Company of New York.
parties defemjcd, and decrees were thcrcfure taken aK-iin*>l them by
tion

SAN ANTONIO, TEX.-Thc Dehymcl Water Light Company has
been incorporated with a capital stock of $3S.«>f> by J. J. Donaldson, (!.
M. Magill. C. Schoucrmcycr, P. C). Uchymel and David Lchr, all of San
Antonio.

—The

with a capital of $36,000, to construct a
develop and transmit power to Stevens Point,

ALLE.VTOW N, PA.— The Franklin & Moyamensing Electric Street
Railway Company has been organized and will apply for a charter to
build an electric line from Weissport to iBowmanstown and Millport.
The incorporators are: A. P. Berlin, John T. Semmel, Dale Craig, H. J.
Bretney and T. J. Frctz.

chartered, with a capital

Xeumaker

and others.

porated,

ELLWOOD

Pneumatic Power Development Company

has been incorporated, with a capital stock of $25,000, by John

Lookeba.

Department

the

PHILLIPS, WIS. — Articles

OKLA.— A

CITV,

for

has

been issued

default.

PATENTS I'ou la.ia'ruicAL
VALID FOR ANTlClPArK)N."-In

imi'i<o\'1-:mi-:n"is

iii-.i.i)

nn action for the infringement

inof

Murkc patent. No, 631,518, issued .Aug. 30th, iHqo, for improvements
in nn electric motor or generator, consiniing of a frame or cradle for Ihc
armainrc lo rest in, with bcaringH at nhe two cndn of the axle, for the
pnrpnur ipf preserving a per feel nlignmcnt and also (01 infiinKcnienl of
the

ibr

Mli«ii

patent,

,\»i.

f»6g,<;74.

cnvcring

a

frame

fur electric

nioliirs,

)nHUcd

March jih, i(X>i. it in held liy the United .States Circuit I'ourt of .\ppe«N thai Imtb patents nrc v<iid for nnlicipntinn. The decition revcr«ic8
1

the huldinK of (he Circuit Court for the Southern District of New York,
which WOH lo Ihr cfTcct thai the pateniN were valid and had hcen in-

The Iturkc patent wns held to have been anticipated liy certain
fringed.
Thontns-lloukittn motors running elevators in the cily of Ilotton. Mass.,
which were inKinllrrl prior to the thilc of lUirkc's invention.
New

1

M.w

II.

England
Rep.
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1907.

Motor

Company

vs.

B.

F.

Sturtevant

Company,

150

Fed.

131.

RIGHT TO COXSTRUCT AND M.MXTAIX CONDUITS UNDER

SIDEWALKS. —The

Allegheny County Light Company was incorporated
under the laws of the State of Pennsylvania in 1880. Assuming that it
had the right to furnish electric light to the public, the city of Pittsburg, by ordinance in 1S81. authorized it to "erect and maintain poles
and wires for the purpose of conducting electricity to be used for lightBut the company was not actually authorized to
ing purposes." etc.
supply electricity under its original charter and thereafter it surrendered
the original char*^er and took out another charter under the act of i88g
The
for the purpose of supplying electricity for light, heat and power.
question then arose as to whether the company had the right to conIt was held that the ordinance of
struct its conduits under the streets.
1881 gave the company that right and that it was not necessary to obtain
a renewal of the municipal consent after the taking out of the ntw
The fact that the ordinance of 1881, it was held, could not be
charter.
construed to mean that the right to lay conduits was prohibited. Further, the act of 1889, under which the new charter was granted, expressly
provided that the company might "alter, inspect and repair its system
And in placing conduits under the sidewalks of the
of distribution."
city the company was merely faltering its system and was acting entirely
within its rights. Allegheny County Light Company vs. Booth, Supreme
Court of Pennsylvania, 66 Atl. Rep. 7J.

APPEAL FROM ORDER DIRECTING TELEPHONE COMPANY
TO RESTORE CONNECTION.— The Rural Home Telephone Company
operates a number of telephone exchanges in Daviess County. Kentucky, and the Kentucky & Indiana Telephone & Telegraph Company
operates an exchange in Owensboro, and has other long distance conThe two concerns had entered into some kind of an agreenections.
ment by which they effected a physical connection between their sysSubsetems for the mutual exchange of traffic among their patrons.

quently another system entered the field at Owensboro, the Cumberland
Telephone & Telegraph Company. Later the Cumberland and the Rural
companies agreed upon an interchange of business and the Rural attempted to cut loose from its former associate, the Kentucky & Indiana
Company, so as to divert all the business of the Rural's patrons over
the lines of the Cumberland. The Kentucky company thereupon brought
its suit in equity and succeeded in having the threatened severance enjoined. The connection between the Rural and the Kentucky companies
was maintained, but the former refused to send any messages over the
lines of the latter company.
The Rural was then adjudged to be in
contempt of court and was ordered to restore the service as it existed
originally and to give its subscribers connections upon the lines of the
Kentucky company.
From this order the Rural company attempted
to appeal, but it was held that the appeal could not be taken for the
reason that the order was not final.
Rural Home Telephone Company
vs. Kentucky & Indiana Telegraph & Telephone Company, Court of
Appeals of Kentucky, 100 S. \V. Rep. S47.

THE DOWNES PATENT, NO. 534,785, FOR A PROCESS FOR
APPLYING ASBESTOS INSULATION TO ELECTRICAL CONDUCTORS HELD NOT INFRINGED.—The LTnited States Circuit
Court of Appeals has decided that patent No. 534,785 for an improvement
in methods of and apparatus for insulatijig electrical conductors, invented by Louis F. Downes. of Providence, R. L, is not infringed by a
device used by the Teter-Heany Development Company.
The process
patented by the plaintiff. Downes. consisted of (r) coating the wire
with a suitable adhesive substance; (2) winding the wire with an asbestos yarn or strand; (3) brushing or carding the asbestos yarn or
strand, while on the wire, in order to raise the nap and lay the fibers
in one direction;
compressing or compacting the asbestos after
(4)
brushing or carding; and (5) applying, if desired, a suitable waterproof
coating or shield. The process used by the defendant, the development
company, did not include the third step of the plaintiff's process, which
was the feature upon which the patent <lependcd. the other steps in the
process being old to the art. The difference between the two processes
lay in the fact that the plaintiff applied the asbestos covering to the wire
and then carded it, while the defendant carded the asbestos and then
applied it to the wire. The defendant accomplished the same result as
the plaintiff by placing a quantity of flocculent asbestos in a hopper
and then drawing from the hopper by means of a toothed belt fibers of
asbestos, which were laid longitudinally upon the bell and conveyed by
it
to the rotating wire which had been coated with an adhesive substance.
It was held that the defendant's process was not an infringement.
Downes vs, Teter-Heany Development Company, 150 Fed. Rep.
122.

Obituary.
PROF.

He

A<ielaidc
1886,

the

SM^[1IJ•:.— Prof.

Albert H. Smythe. noted ShakePhiladelphia on May 4. of Bright 's disease.
was born in that city on June 18. 1863, the son of VVilham Clarke and

spearean

A.

H.

authority, died
.Sophie

in

Smythe.

lie

was graduated from Johns

when he became professor of English language and
Central High School, a place he held until his death.

Hopkins

in

literature

nt

He

was

a

member and

curator of the .Vmcrican Philosophical Society. He was appointed representative of the United Stales by President Roosevelt at
the unveiling of the niontimcnt to Franklin in Paris, erected by Banker
Harjes. He waii the auth^ir of several hooks, hut his "Life and Works
of

Benjamin

l-'ranklin."

in

ten vf>lunies, 1905-6,

made him known

widely.

97

MR. N. PARKS.— Mr. Nathaniel Parks, a pioneer in electric experiments and inventions, died at his home in Deansboro, Oneida County,
N. Y., on April 30. He was 82 years old. When young, he sank several
miles of wire in the Shenango Canal, near Bouckville, and to these
wires attached telegraphic instruments for the purpose of testing the
practicability of a water cable.
The information thus gathered was increased by experiments made on a more extended scale in the Harlem
River by Mr. Parks, in company with Cyrus \V. Field. Mr. Parks had
an important part in perfecting the arrangements for laying the first
Field submarine cable, and transmitted some of the first messages over
it.

He

many

devised

wav from

financial

but failed

appliances,

electrical

to

benefit

in

a

his inventions.

PersonaL
OSGOOD, of New Milford, Conn., who for the past
MR.
three years has been general manager of the New Milford Power Company, has resigned his position to take effect June 1.

FARLEY

MR. GEORGE
to

Bristol

the

HUTCHINS

P.

Building, 500 Fifth

number has been changed from

HARRY SMITH,

has

moved from

Avenue.

1842

New

120

York.

Liberty Street
His telephone

Cortlandt to 2517 Bryant.

years past been in charge
of all the Government telephone lines in the Great Lakes and Pacific
Coast districts, with headquarters at Green Bay, Wis., has been transferred to the Atlantic Coast, with headquarters at Atlantic City, N. J.

MR.

who has

for several

DR. A. G. BELL.— Advices from London state that on May 2 Oxford
University conferred the honorary degree of Doctor of Science on Prof.
Alexander Graham Bell. Regent of the Smithsonian Institution at Washington and inventor of the telephone.

MR.

SOGAWA,

K.

on a

is

hydraulic engineer of the Government of Formosa,
to study some of the more recent hydro-elechis return work will be commenced on a looo-kw and a

visit to this

Upon

tric plants.

country

300D-kw^ hydro-electric plant in Formosa.

PROF. ERNEST RUTHERFORD,

of

the McGill

University faculty

applied science, whose work in the field of radio-activity is well
known, has just received from that institution the honorary degree of
doctor of laws at the convocation exercises.
of

MR.

W. LAWRENCE,

F.

general superintendent

pointed

of

New

of

the

City. N. Y'., has been apChattanooga Electric Light Com-

Y'ork

Tlie business of the company has grown to
pany. Chattanooga, Tenn.
such an extent that it was necessary to create this office to handle it.

MR. H.\RVEY B. FLEMING, chief engineer of the 'Chicago City
Railway Company, has been appointed a member of the new supervising
Ixiard of traction engineers of Chicago. 111., to represent the Chicago City
Railway Company on the board provided for by the new traction ordinances.

HENRY FLOY,

the consulting electrical engineer. St. Paul
Y'ork City, has just returned from an extensive trip in
Mexico, made in the interests of the Rascon Manufacturing & Development Company, and its proposed hydro-electric plant and long distance

MR.

New

Building,

transmission

in

that country.

SUMMERS,

formerly with Eastmans Packing Company,
with Swift & Company. South Omaha,
Neb., has been appointed general superintendent of the Water. Light &
Transit Company, at C^rrollton, Mo., the position of general manager
being abolished.
Mr. Summers assumes charge of the whole system.

MR.

of

M.
York

R.

New

City,

His past experience
MiR.

and

later

fully quaHfies

GEORGE BULLOCK,

him

president

for the

of

the

new

position.

United Gas &

Electric

Company, of New York, N. \'., has been elected president of the Lancaster County Railway & IJght Company, succeeding Mr. W. W. Greist,
Mr. Charles E. Griscom, of Philadelphia. Pa., has been elected vicepresident of the company, and Mr. M. W. Dodge, secretary and treasurer.
The control of the company has recently passed into new hands.
A. McCORMACK, heretofore manager of the Grand Central
and general manager of the electric division of the New Y'^ork
Central & Hudson Kivcr Railroad, has been appointed assistant to the
general manager of the road, having charge of matters pertaining to electric operation of the road.
Mr. A. R. Whalcy has been appointed general
manager of the Grand Central Station and general superintendent of the
electric division of the company to succeed Mr. McCormack.

MR. IRA

Station

MR. C. M. CLARK, of Philadelphia. Pa., chairman of the executive
committee of the Portland Railway, Light & Power Company, of Portland, Ore., has been elected as president of the company to succeed the
late Mr. Henry Walton Goode.
Mt. Clark will reside in Philadelphia,
Pa., and the active management of the property will be vested as heretofore, with Mr, F. I. Fuller in direct charge of the railway system and
.Mr. F. O. Sykes tn charge of the electric lighting and power branches.

M R.

remain active in work in the electrical field in
from the presidency of the .\nierican Telcp'.ione
iS;
Telegraph Company iind the Western Telegraph Jv Telephone Company.
Aside from his membership hitherto in the directorates of thirty-seven
telephone companies, he is also a director of the City Trust Company,
ICdison Eleclric Illuminating Company of Poston, the General Electric
Company, New England Trust Company and the Old Colony Trust
C'ompany. He will probably retain all but the telephone directorships.
K.

P.

I'ISH

will

spite of his resignation
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DR.

G. F.

the French Consul-General the decoration
last week upon Dr.

KUNZ.—Through

of Chevalier of the

Legion

Honor was conferred

of

George F. Kunz, of this city, in recognition of his scientific work. Dr.
Kunz. who is head of the precious-gem department at Tiffany's, is a
He has received honorary
native of New York and is 50 years old.
degrees from Columbia and the University of Marburg, has done special
geological research work for the Government, and is president of the
Xew York Mineralogical Club, as well as vice-president of the American
In 1889 he received from the French
Institute of Mining Engineers.
Government the decoration of Officier d'Instruction Publique, and he is
an honorary member of various foreign scientific societies. His book on
Xorth .\merican gems is recognized as authoritative. He has taken deep
interest in radium researches and has made a splendid collection of
meteorites for the Natural History Museum of New York City.

Trade Publications.
AIR HEATERS.— The Green Fuel Economizer Company, .Vlatteawan,
N. Y., has issued a bulletin devoted to its air heater by means of which
of the coal used in a steam generating plant
it is claimed 15 per cent
may be

saved.

ENGINES.— The

G.-VS

Machine

Jacobson

Company,

Manufacturing

has issued in connection with its 1907 catalogue of gas
engines and compressors an unusually complete "Engineer's Handbook,"
which is in reality a practical treatise on the gas and gasoline engine.
In addition to discussing the properties of gas and giving instructions
for the operation of gas and gasoline engines, the catalogue contains

Warren.

much

Pa.,

of the press.

worthy of note in this connection that the business part of the catalogue
has not been sacrificed in order to obtain beauty; the beauty is intended
merely to insure that the catalogue will attract and hold the attention
Brief descriptions of alternating and directof the users of electric fans.
current fan motors for desk, wall and ceiling use are presented in a convincing manner without the use of technical terms.

INCANDESCENT

catalogue No. 31.S devoted to electric fans, the Sprague Electric Company has selected an
illustration in colors of a hand-painted lady's fan on which appears the
head of a beautiful girl whose golden locks are blown in attractive curves
about her face. The artistic appearance of the catalogue will cause it
to )k treated with consideration by those for whom it was intended, the
the cover page of

its

users of electric fans in the offices and the homes.

"Business Notes.

indication of the extent to which electricity
is employed as the immediate agent for operating portable tools is given
in Catalogue No. 21 of the Chicago Pneumatic Tool Company, Chicago,
III., which is a 6o-page publication devoted exclusively to air-cooled portable electric tools. Descriptions are given of electric drills, grinders and
hoists.
These tools arc operated by either direct or alternating current
motors, the latter being of the polyphase induction type.

THE ROBINS CONVEYING BELT COMPANY,

of 13 Park Row,
York, has just issued an interesting four-|)age leaflet describing the
installation of a package conveyor system in the new store of B. .Mtman &
Company, Fifth Avenue, New York. Ifiis circular is illustrated with two
cuts showing the general layout of the belt and the central discharging point

New

where the packages are received prior to their l>cing placed in the 'delivery
wagons.
There are three conveyors 30 ins. in width, 71, 91, 191 ft. in
length, respectively.
There is one large flat l)elt 36 ins. wide and 75 ft.
long guarded by skirt-boards designed for carrying unwrapped packages.
The belts arc driven !)y electric motors through worm reduction gears, and

El'KICIENCY OF STEA.VI LOCO.MOTl VE.S.-A

publication,

desig-

isnued by the Baldwin Locomotive
nature of a discussion in detail of an
engineering .lubject than of a "write-up" of a company's product. The
piililicati'fn contains a paper read beff»re the Pacific ('oast l^ilway Club
by .Mr. W, P. Kvans on the actual efficiency of a modern steam locomotive
compared with that of the lighter locomotive of twenty years ago. The
paper gives much valuable information concerning the first cost, the
interest on the invcntment, depreciation in value, the cost of fuel consumed, the cost of supplies used, the hauling capacity, the cost per Ionmile, the reUabilily r^f service and the litnc lost in shop repairs.

Record So.
Works, partakes more

nated as

Co,

recently

of

the

ALTERNATING AND DIKECT CUKKENT FANS.-A

well-prepared

Manufacturing Company, St. Louis,
•Mo,, designated as catalogue No. 4470, givcN an adequate description of
Trojan fans for alternating current. The motors operate on the induction principle without brushes or commutator or any small wearing parts
The fans are designed inr cither ceiling
that arc liable to give trouble.

Emerson

publication of the

the

latter

Electric

ty|ir

tiring

iirrangrd

for

cotivcrtinK

ii>to

a

wall

when so desired. Catalogue No. 4490 of the same company is de*
Toted to Kmcrson directcurrent fans of the convertible wall and desk
The details u( Emerson fans lor .alternating current anri the
type.
numerous uses to which they may be put are treated quite fully in

fan

No.

4460.

FAN ,MOTOKS.

•

'VJ catalogue <if fan motors, the
consideration to the fact that the
users i>l electric lans in general appreciate a thing of beauty, the result
being that the catalogue will lie given a place upon the reading tables in

General

&.-

Xew

Street,

CO., electrical manufacturers, have moved to
York.

THE H. C. K. COMPANY has moved to 30 Greenwich Avenue. Xew
York, which is rapidly becoming a center of manufacturing activityGOULD STORAGE BATTERY COMPANY, i West Thirty-Fourth
Street, Xew York City, will move on June i to new offices at 341-347 Fifth
Avenue, corner of Thirty-Fourth Street.

Electric

In

preparing

Company gave due

on festive (Fiesta) decorative specialMexico are wanted by Mr. E. V. Lawten,
superintendent Potosina Electric Company, San Luis Potosi, Mexico.
ties

electric fountains for

and

THE WALLACE- LIN DEMUTH COMPANY,

a California corporation,

preparing to establish a plant in Fort Wayne, Ind., to manufacture
steam, electric and gasoline hoisting machinery and general electrical
is

supplies.

has opened a new electrical supply
Mr. Wilson was
^04 South Twelfth Street, Omaha. Neb.
connected with the Burlington Railroad for some time, and for two
years with the Omaha Traction Company.
business at

CATALOGUES AND PRICES.— Anthorpe

Wright

Cioods
wishes to receive catalogues, latest prices, etc. He proposes to act a-s purchasing
agent, serving in this capacity for one central station in each town.

Purchasing Company,

105

Reade

New York

Street,

Electrical

City,

BARSTOW

& CO.. INC.. engineers, have removed their offices
W. S.
to 50 Pine Street, in order to secure the much larger facilities demanded
by their growing business. They maintain offices also at Portland. Ore.,
in the Failing Building, and at Montreal in the Bank of Ottawa ^Building.

WALTER

GERHARDI, Ludenscheid, Westphalia, Germany, is
MR.
desirous of obtaining catalogues, circulars, booklets, reference lists, etc.,
direct from the makers of all classes of special and automatic machinery
for the manufsicture of electrical articles of any kind, including the
industries.

allied

THE ELECTRIC CABLE COMPANY

are entirely noiseless in their operation.

caialr/guc

Duane

160-162

THE WILSON-CLARK COMPANY

ELECTRIC-TOOLS.- An

use,

L.'VMPS.- The Buckeye Electric Company, Cleve-

Ohio, has issued some interesting literature relating to highBulletin No. 3 treats of the graphitizedefBciency incandescent lamps.
filament 50-watt lamp, while Bul'letin No. 4 deals with the same type of
lamp for from 100 to 250 watts. These lamps are stated to have a
specific consumption of 2.5 watts per candle-power, as compared with 3.1
Bulletin No. 5 is dew. p. c. for the ordinary carbon-filament lamp.
voted to the tantalum lamp having a specific consumption of 2.05 w. p. c.
It is shown that using 20-cp lamps for comparison, with the ordinary
carbon lamps costing 16 cents and having a life of 520 hours, the giaphitized-filament lamp costing 20 cents and having a life of 560 hours, and
the tantalum lamp costing 54 cents and having a life of 600 hou.'s, the
carbon lamp is the cheapest for energy costing less than 1.6 cents per
kw-hour; the graphitized-filament lamp is cheapest for energy costing
between 1.8 cents and 6.0 cents, while the tantalum lamp is cheapest
when the energy costs more than 6.5 cents per kw-hour.
land,

CATALOGUES AXD PRICES

ELECTRIC FANS.— For

or desk

19.

homes of the users where the ordinary technical trade publication
would receive no welcome whatsoever. As a work of art, the catalogue
It is
reflects much credit upon the persons engaged in its preparation.

FOOTE, PIERSON

N. M.\TTHE\VS & BRO.. 219 North Second Street, St. Louis,
Mo., have just issued a net price book of their specialties for distribuThe idea is to give the buyer quick and convenient
tion to- the trade.
information as to all their apparatus, and thus to eliminate, as far as
possible, any inquiries by correspondence, hence simplifying any transaction from the start. The book is printed in two colors and by two runs

XLIX, No.

the

information of value to engineers.

\V.

Vol.

lion

to

structed

plant

at

forms of
devoted exclusively

M.

I.

build an extensive addi-

will

The new building will be conof concrete and brick, and will embody the most improved
The addition will be
fireproof construction and equipment.

its

T.— A

large

Bridgeport, Conn.

to the

production of weatherproof wires and cables.

.American superheater has been purchased for the

mechanical department of the Mass.ichusctts Institute of TcclinoloKy. and
the apparatus is probably the large>tt ever installed in a technical school
in this country.
It has a capacity equal to superheating 10,000 lbs. of
Hleam per hour at :i$o lbs. 250 degrees Fahrenheit. .Shelby drawn lubes
will be applied in the lower passages.
It will be used primarily in connection with a soo kw turbine set.

THE

LLl' M NA 11 N(; COMEXtWNEERINC, Oj' I.IGll
\
I'AN'Y, of j$ Broad Street, New York. ha> retired from business and
nsHigncrl all unlinished engineering work in hnml to tlu- Iturr.iu of IIluntinating ICngincrring. .iJ7 Fifth Avenue. New York, which has laeililiet for undertaking aU problems in lighting, embracing investigations,
Hi>rcificatioiiti and coiiHultalions for arehiteelH. public utilities eomp:uiies
and

I

1

1

tnnnicipalilieH.

The

C.

I.

incrclinnti

I'.

lo

("OMI'.VNY has removed its oflices as export commi.ssion
Broadway, .\cw York C'ily.
It claims to be the only

jj

conipany in the world having planw and nietliods for quoling c. 1. f.
priced on complete oatalogurt lo all porti nf the world. Its special cfTorl
nelling mill iind ract<iry equipment, including building
in dircclcd lo
equipment s and acccji«t)ric!». power generator*, jjowrr transmission machinery and appAradm, utrKrk handling ilevieeH, engineering nn<l designing apparatus, melnl and wood working machinery, mill siqiplies and
Mr. ,V, M, Finlicr in president.
allied line*.

May

II,
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30.

of Electrical Patents.
The
provide means for controlling the speed of such machines.
ordinary circuit breaker is eliminated, and means substituted therefor which controls the speed without putting the converter out of

1907.

& Stockbridge, Pat. Attys., 41 Park Row, N. Y.]
FOUR WAY SNAP SWITCH: Nathan W. Crandall, Hartford.
851.6S4Conn. App. filed July 27. 1906. A snap switch of the type having
by Rosenbaum

f GDnducted

an oscillating spindle carr>'ing two pairs of switch arms, a rocking
lever moved by a pair of push buttons and a spring and detent for
imparting an abrupt movement to the spindle into a plurality of

service.

Tune

ELECTRIC HORN; Henry Csanyi.
A diaphragm is contained
28, 1906.

Orange. N.
in a

J.

chamber

App.

filed

the base
vibrated by an

N. W. Storer. PittsApp. filed July 24, 1905. Relates to a system of contrcd
vehicles having a plurality of motors by which efficient
operation i^ secured at the low as well as at the high speeds.
burg. Pa.

of

REACTANCE

851.662.

CONTROLLING APPARATUS FOR ELECTRIC MOTORS;

Ray P. Jackson, Wilkinsburg. Pa. App. filed March
gram of connections for the controller of an alternating

17.

Dia-

1905.

current motor

having a safety device for preventing the transmission of current to
the windings after the supply has once been cut off.
ELECTROMAGNET: Ray P. Jackson, Wilkinsburg. Pa. App.
851.663.
An alternating current magnet designed to reduce
filed April 3, 1905.
the vibration between the' magnet and its core to a minimum. The
magnet has two solenoid armatures which act together with a
scissorslike movement.
SYSTEM OF CONTROL; Ray P. Jackson. Wilkinsburg, Pa.
851.664.
App. filed April 13. 1905. Provides means for causing two or more
voltage regulators to operate synchronously so that all the regulators
will supply approximately the same voltage to the motors or other
translating devices.
851.665.

VOLTAGE ADJUSTMENT MEANS;
App.

kinsburg. Pa.
the above.
851.666.

filed

July

9,

1906.

Ray P. Jackson. WilRelates to modifications of

VOLTAGE REGULATOR:

App.

filed

July

9.

1906.

Ray P. Jackson, Wilkinsburg. Pa.
Additional modifications.

RESIST.\NCE TERMINAL; Henry D. James, Pittsburg. Pa.
App. filed May 16, 1906. A metallic sheet metal part or stamping

«5i.667.

electric

INSULATOR; Hugo

851.705.

Dec.

at

the horn and has an armature thereon which is
electromagnet.
COIL; C. Le G. Fortescue. Wilkinsburg. Pa.
851,658.
App. filed March 23, 1906. The coil has a generally triangular frame
sectionally built up of laminations and held together by bolts and
clamping brackets. The coils are symmetrically placed on this frame
on separate cores.
of

METHOD OF SPEED REGULATION;

851.704.

positions.
851,655.

973

10,

App. filed
Stotz, Mannheim, Germany.
Designed to introduce wires into a building through

1906.

Has

a tubular support.
a drip-bell thereon,

a shoulder piece of star-shaped section with

formed integrally of porcelain.
POTENTIAL REGUL.\TOR; W. H. Thompson. Wilkinsburg.
851.709.
App.
26,
1906.
A system including a movable coil
Pa.
filed June
transformer and a fluid pressure actuating cylinder therefor, and
controlling
the
flow
of
air to the cylinder determined by
means for
all

the circuit conditions.
851

SERVICE ENTRANCE BOX;
A casting
filed June 25. 1906.

F. B. Adam, St. Louis, Mo.
designed to be built into the
Has an overthe building in place of an ordinary brick.
hanging ledge through which the wires enter and which serves to
drain the water therefrom.

,726.

App.

wall of

METHOD OF AND APPARATUS FOR TRANSFORMING
SINGLE OR POLYPHASE INTO CONTINUOUS CURRENT;

738.

Georges Paget. Paris, France. App. filed Oct. 22, 1904. The method
transforming single or polyphase current into a continuous current which consists in distributing the polyphase currents in the
primary circuit so as to generate distinct rotary fields in separate
parts of space, to produce separate inductive effects from different
parts of the secondary and rectifying the currents so generated in
the secondarw
PROTECTION OF SECONDARY CIRCUITS; Samuel Fer,739.
guson, Schenectady, N. Y. App. filed Sept. 9, 1904. An automatic
circuit closing device comprising two mercury conductors separated
by a thin insulating member, and means for connecting said conductors to an electrical current.
of

851 ,743. VARIABLE VOLTAGE TRANSFORMER; E. F. Gehrkens,
Schenectady. N. Y. App. filed July 9, 1906. Provides a transformer in
which the secondarv voltage "may be reduced absolutely to zero if
Has a third coil in inductive relation to the primary and
required.
The transformer core has
connected in series with the secondary.
movable portions so as to change the flux relations between tiie
diflferent coils.

OF DRYING

ELECTRIC CABLES; W. B. Hale,
PROCESS
The process of drying
Me.xico, Mexico. App. filed March 12, 1906.
cables which consists in maintaining a flow of electric current through
the insulating material of the cable, of sufficient strength to electrolyze the moisture therein.
INDICATOR; O. C. Hoffman, Buffalo, N. Y.
851.7;
App. filed March 21. 1905. The fuse is provided with a shunt circuit having a spark gap associated with means to produce a disThere can be no spark at this
coloration in ca^se a spark passes.
gap except when the fuse is blown so that an indication is thereby
851.7'
,47.

JUMP SPARK

provided of this
851 762.

fact.

TELEPHONE SWITCH-HOOK;

N. Y.

App.

filed

May

22,

1906.

Has

said bridge being provided
whereby said bridge may be tilted.
tacts,

851 762.

Larsson.
Buffalo,
Alfred
a bridge carrjnng a set of conwith upwardly projecting lugs

CONTROLLING ME.\NS FOR AUTOMOBILES; Hermann

Relates to the con.Vpp. filed June 14, 1905.
automobiles of the type having a generator constantly driven
from gas engine carrieTi by the vehicle. Has means for closing the

Lemp. Lynn, Mass.

trol of

throttle of the engine in case of failure of the current.

851.705

— Insulator.

852.342

— Electric

Gas

Igniter.

lateral projection at one end in the plane of its body portion and adapted to be attached to the resistance wire, the other
end having a lateral projection perpendicular to the plane of the
body portion and adapted to be attached to the binding screw 01

having a

terminal.
85

671.

SUPPORTING DEVICE FOR ELECTRIC CONDUCTORS:

Budd J. Jones, Chicago, 111. App. filed March 14. 1904. Renewed
Nov. 12, 1904. Relates to hangers for trolley wires of the type having a single line of poles between the tracks.
Is formed of specially
bent angle irons which cooperate with a form of porcelain insulator.
851.682.

ELECTRICALLY CONTROLLED ELEVATOR: Wm.

D.
system

Control
Lutz. Allendale, N. J.
App. filed June 22, 190 j.
for electric elevators of the type adapted to be installed in private
dwellings and having push buttons at the various floors by which the
movements of the car are automatically controlled.
LIGHTING; Daniel M. Moore. Newark.
851,685.
N. J. App. filed Nov. 16, 1905. Details of Moore electric light system.
The lighting is obtained from a plurality of vacuum tubes
placed end to end in danger proof boxes or casings, and having the
electrodes of the contiguous ends electrically united to form a practically continuous tubing of light.
ELECTRIC SWITCH MECHANISM; F. C. Newell, Wilkins851.690.
App. filed Aug. 11, 1902.
burg, Pa.
Relates to electric switch
mecnanism designed to produce efficient opening and closing of
main circuit terminals by means of a pilot or controlling switch. Is
designed to close the circuit with certainty and quickness and break
'

VACUUM TUBE

the circuit so as to

overcome

arcing.

ELECTRIC SWITCH MECHANISM: F. C. Newell. Wilkinsburg, Pa. App. filed .\ug. 2. 1905. A controlling switch for air compressor systems of the type where the circuit of a motor is broken
when the pressure attains a predetermined value. Has two movable
switch arms governed by separate magnets so that they repel one
another to break the circuit or attract one another to complete it.

851.691.

851.693.

AUTOMATIC BLOCK SIGNAL SYSTEM;

F.

P.

J.
1906.

Patenall

and G. H. Dryden. M.iltimore. Md. App. filed Dec. 4.
Block
signal system of the type having track rails energized bv direct currents of low voltage and circuits including relays for the operation
of the signals and ad.ipted to be short circuited by the wheel axles
851.695.

ROTARY CONVERTER SYSTEM: W.

N. Y.

App.

tribution

filed

Jan.

30.

1905.

S.

Ruff,

New

York.

Relates to systems of electrical disit
has for its object to

embodying rotary convertrrt, and

ELECTRIC ATTACHMENT FOR TANKS; H. E. Reeve,
Brooklyn. N. Y. App. filed Feb. 3, 1906. -\ float is mounted between a pair of swinging arms on a horizontal axis and having a
special lever connection with a switch in an enclosed chamber, by
which the switch arm has an abrupt movement.

^5' 775.

S51. ,776.

AUTOMATIC TRAIN

Roehl.

Brooklyn. N. Y.

App.

BLOCKING SYSTEM;
filed

Dec.

16,

of

the

signed
the brakes automaticallv on the engine.
851 786.

E.
Chas.
Details of conblock system depower and applying

1903.

trolley rails and insulators of
to prevent collisions by shutting off the

struction

a

CONTROLLING SWITCH FOR TRANSFORMERS:

M. O.

Troy, Schenectadv, N. V. App. filed June 22. 1906. Switchmg devices for transformers, particularly for step-down transformers, inserted between high voltage supply circuits and low voltage translatthe
ing devices such as motors. ProWdes an automatic switch
primary circuit and controlled by the switch in the secondary circuit
of the transformer.

m

851 792.

TELEPHONE EXCHANGE SYSTEM;

Stockholm. Sweden.

App.

filed

Nov.

i,

1904.

Aven,
Johan A.
Details of circuits of

a multiple exchange system having a special means for testing the

busy

circuits.

BRUSH HOLDER:

App. filed
R. E. Barker. Lynn. Mass.
Mechanical features of construction of the brush
1903.
13.
holders of a small motor having a wholly enclosed cominutator. The
metallic tubes contained in insulating
brushes are spring impelled
brushings in the frame of the motor.
Bliss.
Schenectady.
N. Y. App. filed Aug. 17,
F.
RELAY;
E.
851,795.
1906.
Track relays for block signal systems designed to make the
number of turns in the track winding adjustable in a simple manner.
It is desirable that all the track relays in a block signal system be
identical in construction except that the number of turns should vary
Provision is made for securing this
for different lengths of block.
8m,7<93.

m

result.

CLUTCH MECHANISM;

Tito Livio Carbone. Berlin. GerAn arc lamp regulator having one
filed Nov. 25, 1905.
suspended by a chain passing over a brake wheel. ,The
brake is applied by lever connections from the armatures of a pair of
solenoid magnets.
ELECTRIC TRACriOX SYSTEM; A. Churchward. Schenec851.799.
Relates to trackless trolley systady. \. V.
.\pp. filed Tune 1. 1906.
tems in which the car runs a part of the time from an overhead
trolley and thereafter runs for snort distances on branch roads .from
storage batteries.
Covers features of the control system.
851.797.

many.

.Vpp.

electrode

'
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App. filed July
change system ha\nng
III.

1902.

14.

A

Complete

boards and

B

W. \V. Dean, Chicago.
circuits of telephone exA.

C.

York, N. Y.
.\pp. filed May S. 1905.
System for
apparatus from destructive effects of lightning.
conductor a portion of which is of diminished electrostatic
capacity and one or more arrester devices connected to the conductor and to ground.

protecting

Dresser,

Has

111.

ing the resistance devices of each motor.
851,808.
Hill.

C.

CUITS; R. D. Mershon. New York, N. Y. App.
The combination with the primary element of
1904.

H.

MOTOR

WHICH THERE

and F.

in

C.

to

ALTERNATING

552.094.

A.

I^vman.

St.

Louis.

852,163.

CONTROLLER:

H.

EIJXTRK" KLKVATfJR;

App.

April

filed

H. V.

Rrlatett

1906.

30,

lo

852,186.

tric

•

^

F.

J.

Beaudettc.

Blackmore. Lon

<lon, Knglanrl.
Rrlntrv to ilir «epirntion
App. filed .Sept. I'j. I'toAof orr« of more nr leitu magnetic permeability by pno^ing the firen
crn>'''-d .tnd in 1 "-rt *t*te through a str-mg ningnrttc field.
Ha* a
rrvolvinic roniral lahle whoke rim pn««e« throuKh o|>po«inK pole pircrfi
of an rlrrtronuignrt vi as tf> retard mngnriic (tiirticlci and Kep.iiatr

thrm from the nnn magnetic ones.
TKLI:PH0.\K SWITCH; Timothy

Am-

hit

I

<
.1

will

•>!

Bsi.997

I

I
t

M.I..

8s».<«^.
\N "-V

till-

Ft'SK

\....

I

Mount. 'nu.mc. Tex.
S.
A telephone box provided with parly
connection*, mechnninm for ihorl-ciriid (if the «aid party line connections and lf»r ctiinplrting
h the other end of said party line c<tftncctions at the

Sept.

10.

nnn

li'

In

iv»»3.

iiuital>le

t

Lou Angelei. Cal. App. filed
>,....|j|„
,,r c'>n«lriiciir>n ftf an ontdonr ftise lor teleHas a central insulating body with metallic caps
r^rli rn<l in such n way as lo niitkr on electric
fuse wire by »uch cnKaK^mrnt.
IKI.KPIIONE SWITCH SYSTEM: John
I».
McKay, Kivertide. ( al. App. filed Aug. 30.
I.

C.

Kalli.

«-

^

2;.

1906.

.\

L. B. Buchanan. Woburn. Mass.
hand device having a plurality of metallic
them from a small
F.

W.

Lord

W.

F.

for

electric

motor.

DRY BATTERY;

BURGLAR ALARM RELAY DROP;

'

'

.ystem for parly line telephone nyitem*, including
) generating mean* to cither of two line wire* of

Friedman.

D. D.

New

York. N. Y. App. filed .May 17, 1906. Provides means (or locking
the armature of a burglar alarm relay, in case the circuit of the magnet is only temporarily broken.

HEADLIGHT:

M. E. Fuld. Baltimore. Md. App. filed Jan.
,^o.
1906.
A specially formed bracket designed to he attached to the
forehead, and worn by oculists, etc., in making examinations.
The
bracket adjiistahly supports a small electric lantern.

ELECTRIC DOOR OPENER; Jos. Loch. Brooklyn. N. V.
App. filed April 17. igo6.
magnetic door latch having a lever engaged by the magnet armature and a strike having a slide pivoted
thereto and straddling the fulcrum of the lever.
ELECTRIC STOVE: A. L Marsh, I-ake 'Bluff. III. App.
852.338.
filed I'cb. 18. 1907.
The stove has a block of refractory material provided on its outer side with an uncovered groove, and an electric
re.si.stancc expcw^cd to the atmosphere in said groove, and connecting

852,279.

.'\

supply of current.

with a

ELECTRIC GAS K^NITER;

852.342.

Has

1906.

F.

C.

Nickel.

J.

E.

Martm and

E{lmund

Cliarles

a

Black Imrn, Jacksonville, 111.
App. filed Feb.
gas lighting arm projecting from the usual turn cock.

6,

PROCESS OF PROIH^CING LOW-CARBON FERRO ALLOYS; Edgar F. Price. Niagara Falls. N. Y. App. filed Nov. 14,

852.347.

The process

1905.

ducing
molten

lerro-iilicon

of

prtiducing ferro-alloys, which consists in

hv

sniclting

a

suitable

charijc.

removing

pro-

the

from inr smelting zone and bringing it in contact
with a comiiitund of a metal reducible by silicon and alloyable with
itilictd

iron, ns
852.3K1.

wet

Inrlh.

WIRELIvSSTELEC.K.\PII RECEIVING SV.STEM; Lee De
New N'ork. N. ^'. .App. filed Dec. 4. lO'VS- In a wirclcHs tele-

l-'orcst.

combinati**!! with a loop antenna and «
I he
of a transformer having two primary windin said loop antenna nntl a secondary winding inductively related to ^nitl primary windings and forming a
part of said tuned receiving circuil.

graph receiving HysKin,
tuned receiving circuit,
iiiKH «,ecurely connecirn

S.w-.lH''

HAND

Ray P
means

(>PKR\TEI> ELECTRIC CIRCUIT

CONTROLLER;

App. filed Dec. 18. 190s. Pr.ividcB
anloinalically rrl timing n contr»dler drum to a predcIcrmined posit inn. and which shall exert a ouhiilantinlly constant re*
lurninif force whatever Ihc angle *>r dircclion tlM(uigh which the

drum

operator.

HOLDER;

M. Abemethy. Cleve-

ELECTRICAL CURRENT INTERRUPTER:

Means

852.265.

A lamp "iipjutrt of the type having a spring
rnrloftcd in a ca«inic and from which dcpcna« a flexible electric
cord.
The circuit i« completed through a pair of briinhei and commutator ring*.

851.994

Oct,

filed

8s.'.226.

reel

ELKCTR0MA<;NETIC SEPARATr)R; Wm.

_H.

Additional modifications of the

ELECTRIC EXERCISING APPAR.VTUS: A. B. McMillan.
Brooklvn. N. Y. .\pp. filed .Xpril 4, 1006. The strap-* or cords of an
exercising machine arc made with metallic wire to establish the circuit from a small generator driven by the movenicnt of one of the
cords.

Montreal. Qur-. Canada.

851.97*^.

1905.

852,193.

arc or conducting gap.

Edmond

7,

App. filed
C. D. Manville, Pittsburg. Pa.
In order to avoid loosening the connections ot a dry
20, 1906.
battery in an automobile by the jar. patentee has the battery spring
supported in a special guiding frame or casing.

H.

INCANDESrENT LAMP SIM'PORT;

Dec.

Nov.

N. Potter, New Rochelte. N. Y.
Api». filed July jj. tt/(t3.
In a furnace mran^ (or heating the furnace
body and mr;in« for superposing in the furnace the hca« of an elec-

«5W5.

filed

MASS.A.GE IMI'LEMENT;

852,188.

TELEPHONE

ELECTRIC F!TR\ACE;

App.

Erickson. New York. N. Y.
App. filed ^an. 28. 1907.
grounding electric circuits in case of a lightning discharge or abnormally heavy current.
Has a series of rotatable insulated spark-gap electrodes separated from each^ other and arranged in a circle cencentric with a ground electrode rotated by an

SYSTEM; J. W. Latiig .nnd C. L. Goodrum.
8si.wJPhiladrlphia. Pa.
App. filed Anril 4. 1903. Cord circuits of multiple
exchange tclcjihonc Hwilchbnard having various detail features.
85i,9<5'-

H. M. Abemethy. Cleve-

Relates to modifications of the

INSTRUMENT;

and

Mo.

Gurncy. Jersey City. N.
modifications of the above.

1905.

rollers which establish an electric circuit between
shocking coil contained in the handle.

r:„rnev.
Jcr»cv <'tty, N. J.
App. filed April 30. 1906.
DetailR of control system for starting, fftopping and reversing an electric motor used in connccli'in with .in flevatr»r fty»itcm.

851.954.

Ohio.

App.

acid.

ELECTRIC ELEVATOR

7,

\V.
ELECTRO-THER-\PEl'TICAL
J.
Details of conMoliere. Oakland. Cal.
App. filed July iS, 1906.
struction of a static machine having a specially formed generating
disk with radially disposed pockets for impelling air through the
machine whereby it will be ozonized.

filed

851.0^3.

Dec.

852,133.

CURRENT

Aug. 6. 1906. The method of breaking an alternating current motor circuit, which consists, after the main driving current habeen cut off from the motor, in varying an auxiliary current with
the speed of the motor, and applying said auxiliary current to oppose
rotation of the motor.
, the
METIIf>D f>F EXTRACTING POTASH FROM FELDS851,922.
PATHIC OR OTHER POTASH-BEARING ROCK:. Anp. filed
Tan. (4. 1907.
A method of extracting potash soda and other alkaline bascK from rocks and materials containing the alkaline metals,
which conRiHts in electrolyzing the material in the anode chamber
of a diaphragm cell in an aqueous electrolyte containing hydrofluoric

filed

above.

METHOD OF ELECTRICALLY BRAKING ALTERNAT-

ING CURRENT MOTORS; Waldo

App.

RAILWAY SEMAPHORE SIGNAL:

land,

A. I^ayman. St. Louis. Mo.
App. filed Aug. 6. 1906.
of operating an alternating-current motor, which consists
in starting said motor on a voltage below normal operating voltage,
and raising said voltage before normal running speed under load is
attained.

App.

RAILWAY SEMAPHORE SIGNAL:

above.

The method

851.891.

to danger.

fall

land, Ohio.

Oiisining. N. Y.
App. filed Jan. 7. 1907. The combination vniih
adjacent signaling lines, each having a receiving instrument, of a
-winding located upon a receiving instrument, and being connected
only with a companion line.

.STARTING

IN

ELECTRICALLY CONTROLLED SEMAPHORE SIGNAL;

852.093.

MEANS FOR NULLIFYING INDUCTIVE INTERFERENCE BETWEEN PARALLEL CIRCUITS; Edward Blakeney.

METHOD OF

APPARATUS

OTHER

H. M. Abemethy, Cleveland, Ohio. App. filed Dec. 7, 1905. Semaphore signal of the type controlled by reduction gear connections
from an electric motor which is started into operation and clutched to
the gear train. Clutch is released by magnet to allow the semaphore

851356.

MOTORS; W.

AND

the caps.

852.092.

Naujoks, San Francisco, Cal. App. filed April 16, 1906. An elevator
designed for private dwellings in which the car is controlled by a
plurality of buttons on the floors and on the car so that a special
operator is not required.
851337. GATHERING LOCOMOTIVE: J. M. Roan. Columbus. Ohio.
App. filed Dec. 4. 1905. A mining locomotive of the type having a
trolley and having a reel for electric cable.
Has spring means for
rewinding the reel and clutch connections from the main mo^or
for connecting it to the reel without stopping the motor.
851338. CIRCUIT FOR COIN COLLECTORS; J. G. Roberts. Chicago. III.
App. filed Feb. 13. 1906. A coin collecting telephone system having means for preventing an accidental disposal of a coin deposited by a subscriber in his coin receiving apparatus, and at the
same time leaving the final disposition of the coin under the control
of the operator at the central office without aid from the subscriber.

851,89©.

CIR^.

Sept.

IS MAGNETIC FLUX; R. D. Mershon. New
York, N. Y. App. filed March 14, 1904. In an electrical apparatus,
the combination with an annular element of polygonal cross section
having a ring winding or windings laid in slots therein, of an annular
element having a plurality of faces adjacent the same number of
surfaces on th^ first element, as set forth.
SAFETY FUSE TERMINAL; J. Sachs. Hartford. Conn. App.
852,037.
filed March 9. 1906.
A fiber tube has caps of sheet metal which are
embossed or perforated in such a way as to engage sheet metal
brackets forming the fuse terminals.
The fuse wires engage holes

stantially as described.

C.

MOTOR

ELECTRIC

852,028.

MOTOR

ELECTRICALLY CONTROLLED ELEVATOR;

filed

an alternatingcurrent machine, of a reactance and a capacity connected to the
primary element, and connections from the primary element to a
single phase circuit, said circuit connections being intermediate to
the connections of the reactance and capacity, as set forth.

Schenectady. N. Y. App. filed Oct. 22, 1904. Relates to automatic switches and particularly applicable to the control of motor
generator sets for charging a storage battery. Has means operated
by the diminution of the current flow when the battery is fully
charged for opening the circuit of the driving motor.
851,811. AUTOMATIC
STARTER: C. D. Knight. Schenectady. N. Y.
App. filed May 25, 1906. A control system for a pump
motor adapted to be operated from a distant point, such, for example, as the float in a tank filled by the pump. Has separate pilot
circuits respectively controlling a power and a locking magnet.
CONTROL; \V. L. Merrill. Schenec851323. SYSTEM OF
tady. N. Y.
App. filed July 21. 1906. System for controlling the
motors which operate bulkheads from a distant point. Is desigmed
to reduce the size of the wire required in the system.
851.828. ALTERNATING-CURRENT MACHINERY; A. S. McAllister. New York. N. Y.
App. filed April 2. 1906. The combination
with an alternating-current machine, having a rotor provided with a
commutator composed of alternate live and dead segments, of three
separately insulated brush units at each active point of commutation
and a reactive connection between any two of said brush units; sub851.829.

electric

a line

ALTERNATING-CURRENT MACHINES ON SINGLE

85_'.o_';.

AUTOMATIC SWITCH FOR ELECTRIC CIRCUITS;

19.

New

Mershon.

App. filed June 19, 1902. A device for controlling a
plurality of motors comprising resistance contacts for each motor
and a single solenoid having connections for simuUaneously operatChicago.

Xo.

852,026.

boards.

CONTROLLER FOR ELECTRIC MOTORS;

851,804.

XLIX,

PROTECTK^N OF ELECTRICAL SYSTEMS FROM
LIGHTNING AND OTHER STATIC DISTURBANCES; R. D.

TELEPHONE TRUNJCING SYSTEM;

851,803-

Vol.

larkson. Wilkinshnrg. Pa.

for

is

moved.

CIRCIUT CONNECTOK;

App.
C. F. Pntlernon. New York.
June 29, 1906. A circuit controller ndnntcd to be oprrnlcd bv «
Ilfttr the uRual dpring impelled
key in ihe manner of a Vnle lock.
lumhlcr pins.
Wolcoii.
E.
R.
SICrNALlNt; APPAR.XTUS;
Hw.4"S. RAILWAY
Relates to railway signalinft
(;nlden, Coh>.
App. filed l>er. 37, 1904.
apparatus in which rierlrir iinpiilieM iirc tr.Tnsmilled helwreii "«tnlion»
ami trains by magnetic induction. The car liati a lran»nnssii)n circuit normally <it»en when the train Is in motion, and mrnnH fi>r automaticnily tind prrmaiirntly closing the circuil when ihe filrnin Mopi.

Hw..1«v

fifed
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descent lamps from our Bureau of Standards, and the results

were altogether gratifying as regards general

may

at

That

is,

any of these

incandescent lamps from, say, the Bureau of Standard.s on a

an incandescent lamp

duly standardized at any of them can probably be taken to any

and

other,

check within

will

degree of precision in spite

this

of different apparaitus, methods and observers, and of possible

changes in the lamps.
lamps

stationary

run

with

than

better

be noted that the results with

It is to

marked

a

in

lamps,

rotating

position

as

were decisively

regards

of

consistency

round of the other laboratories to be compared,
standard

incandescents

each

in

There

standards directly.

is

known within this degree of precision.
The primary standard in Germany is, of course, the Hefner
be regarded as

ever,

lamp;

in

France

it is

land the lo-cp Harcourt pentane lamp.
tary candle

standard

unhappily also in

is

The

Eng-

in

Parliamen-

literal

doubtful quantity and the VioUe platinum

a

is

and

practically the Carcel lamp,

in the curious position of

repute.

ill

In this country

Such errors

with each other.

descents

dard of any legal force, while the practically used standard

is

the incandescent lamp determined by direct or indirect reference

The

to the Hefner.

Carcel has been pretty carefully compared

with the Violle standard, while the Harcourt lamp

The primary

equal to 10 Parliamentary candles.

ous intensity must at present

rest as

supposedly

is

unit of lumin-

a compromise between

the three lamps considered, and the fundamental question just

now

the

tweens.

As

the

the degree of consistency thus attainable, and

first,

is,

second,

sufficiency
is

probably

recent experiments.
all

to

our readers, the

ratio

The

between

doubt by

in

usual assumption of 0.88 has appeared

The

the recent measurements to be in error.

obtained by Dr.
0.893

known

and the Hefner has been put

British candle

from

of incandescent lamps used as gobe-

Hyde from

value

the Bureau of Standards lamps

and other values range

still

higher up to one of

is

.93

obtained by direct comparison of the Hefner and Harcourt

Such comparison involves, of course,

lamps.

to a certain ex-

tent the question of reproductibility of these lamps, since the

examples compared were necessarily not the individual lamps
or groups of lamps regarded

primary laboratory standards.

in

Germany and England

On

the other hand,

if

as the

the lamps

concerned lack of being reproducible by several per cent, they
are

in

a bad

way

The cause of
looks very

much

gone some

as primary standards.

the sufficiency of incandescents as measures of absolute in-

is

comparing

tensity in

lights

much

varying as

in

color as

the

Is the possible color

difficulty

re-

slight practical variation

value

is

at variance,

At present

ratio

smaller,

in

the

of

view

this

is

extremely

desirable.

Reduction of Life of Lamp by Frosting.
In our issue for

and Lansingh

March

an article by Messrs. Cravath

17, 1906,

called attention to the diminution in useful lifo

of incandescent lamps occasioned by enclosing them in diffusing
globes or by using acid frosting on the lamp bulb.

ments reported seemed
"useful

by enclosing them in globes was about

life"

experi-

5.5

while the loss by frosting was about 52 per cent.

cent,

worthy of note in
ence in
rule

The

to indicate that the loss of the so-callei!

life is

which

connection that the large seeming differ-

this

to be attributed in part to a rigid adherence to the

lamp ceases

states that a

power has decreased

to be useful

of

to 80 per cent

power, or,

candle-

spherical candle-

other words, to the economic "smashing point."

in

However, the

much to

its

value after the

any reference whatso-

mean

value of the watts per

final

when

its initial

diffusing devices have been applied, without

ever to the

per
It is

facts

which interest us

time relate not so

at this

the definition of the term "useful life" as the causes for

the rapid change in candle-power

A

frosted.

when

the

lamp bulb has been

valuable series of experiments undertaken with the

purpose of locating the above-mentioned causes was reported
by Mr. Preston
1907.

20,
in

From

the filament

S.

Millar in an article in our issue for April

these tests Mr. Millar concluded that a change
is

responsible for a decrease to 97.1 per cent of

the initial candle-power (after frosting)

;

the blackening of the

bulb further reduces the candle-power to 92.0 per cent of the
;

which the frosting subjects

the additional absorption to
still

further reduces the candle-power to

86.9 per cent of the initial value,

per cent of the

initial

is

and the

final

reduction to 80.1

occasioned by dust.

In an article on page 987 of the present issue Dr. A. E. Ken-

extreme they

rise

The

to alxjut

differences

1.5

per cent.

the later experiments are at variance

direction as in case of the Harcourt

fashirm, by 5 per cent.

It

is

in

the

The ratios

lamp.

between the Harcourt lamp and Carcel vary, nRain,

in the

therefore clear enough

tliat

same
while

the compariaon of incandescent lamps can be carried out at any
in

an admirable unit-carrier, but

as

confirmation

nelly derives certain formulas for expressing the reflection anil

its

with those reported four years since by Ur. Buntc. and

time or

experimental

nominal

Oddly enough, here again

same

some

thought that an incandescent worked at

first

would serve

by one or two per cent certainly, from the

between the Hefner and the Carcel arc very much
yet

seems at

It

It

or had not been properly

nomitMl candle used in American photometry.
in

son?

the proper color

a portion of the light

as though the early British candle had under-

corrected in the earlier experiments.

each instead of

witli

facing the difficulties of reproduction plus one direct compari-

initial

the discrepancy remains to be dotermincd.

would

they exist

if

The question involved

probably crop out in these comparisons.

we are

having the candle as the only stan-

with

a chance for errors due to color

duced or not by comparing an incandescent
absolute standards of the several countries cannot, how-

not

but with the primary

place,

difference in such case which disappears in comparing incan-

Hefner and the Harcourt.

results.

The

method

of throwing light upon them would be to start a group of

be relied upon to within about one-half per

cent, as regards relative values.

are inclined to think that the best

20.

Broadly,

precision.

was shown that such lamps standardized

it

laboratories

we

the discrepancies

XLIX, No.

Vol.

any suitably equipped lalK)ratory with good precision,

the reference of intensity to the primary standards in use

even worse case than had been supposed.

From

is

in

the nature of

counter-reflection "f light from the frosted surface internall\

and the

light emitted cxtcmally, in

terms of the trans.parency

of the glass, and finds that the formulas serve for explaining
the

obtained

results

by

Mr.

when projwr

Millar,

based on Mr. Millar's tests, are introduced.

constants,

According

to Dr.

Kcnnclly's formulas, as the walls of the lamp become blackened,
not only
side

is

there a decrease in the light which reaches the out-

directly

from the

filament,

as

is

true

in

the

case of

a

clear lamp, but the light inwardly reflected from the outer side

of the glass at the frosted surface

is

absorbed to a larger and

larger extent as the black deposit increases.

It

would seem,

therefore, that the increase in the rapidity of dimiiuition of the

Mav
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candle-power of a lamp when
the outer surface of

frosted

is

it

attributable to the inner surface as a

thrown

off

is

not occasioned by

glass acting as a dust collector, but

tlie

is

repository for particles

from the filament; hence

depends largely upon

it

the character of the filament

and should be zero for a filament

which does not disintegrate.

It

what

to learn

would be extremely

on the

effect frosting has

lamps and lamps of the Helion

interesting

of metallic filament

life

a very simple matter to plot a curve of car speed against time,

or a speed-time curve.

In

All that

required

is

a set of observa-

is

of speed at successive intervals of time after starting.

tions

there are recording instruments which automatically

fact,

plot the speed-time curve of a car.

They are

essentially time-

keepers combined with speed-recording apparatus.
the cars have been built,

the case

ly projected,

t>'pe.

977

is

and when the

But before

electric railway is

mere-

The engineer who

very different.

de-

signs the road has only a profile chart of the road and an im-

Measurements of Currents on Telephone Circuits.
The

telephone circuit

as the electric lighting

But both

ampere.
is

the circuit of the microampere, just

main

circuit

is

the circuit of the kilo-

amperes

circuits carry

The

merely a matter of degree.

different, but
is

is

to

some

and

scale,

it

produced are very

effects

the fundamental laws obeyed are the same.

It

not easy to measure the strength of current which flows

through a telephone
theless, the

owing

circuit,

of one milliampere

Never-

to its minuteness.

measurement can be made.

We

know

that a current

a very strong telephone current for talk-

is

ing purposes, and that on long telephone circuits the talking

may

current strength
as

not be more than 20 or 30 microamperes,

We

measured by the square root of the average square.

know

that the loudness of the sound in the listener's ear

in proportion

to the strength

lower, although

definite

not

is

of the current, but in a

proportion.

also

much

The Elektrotechnische

Zeitschrift has recently published an article by

Herr Bela Gati

upon telephone-current measurement with the aid of a certain
improved form of
galvanometer.

barretter, in conjunction with an indicating

The

details of the instrument are not given, but

a gold Wollastonwire

is

duction of the barretter.

mentioned as being used for the pro-

The instrument

is,

of course, capable

of being used for a variety of telephonic measurements.

measurements described

principal

in

The

the article are those

electrostatic capacity in telephone cables.

It is stated

of

that the.

capacity of telephone cables measured at frequencies such as

2000 cycles per second are distinctly less than those measured

This

lower frequencies.

at

a reasonable proposition, but the

is

ratio of diminution with frequency

and

on

researches

this

question

is

not generally understood

would be of

considerable

practical interest.

There

is

great need of further research in the

field

The behaviors of kiloamperes
known fairly well, because it is so

determined phenomena.

and of ampere delivery are

easy to measure such currents.
only go by the ear, which

qualitative standpoint;

the unaided ear

of data.

is

Herr

different

But with microampere
a

delivery,

most admirable device from

a

from a quantitative standpoint, however,

a most imperfect instrument, and the
in

the

way

diffi-

of the aggregation

Bela Gati also gives somes barreter tests of tele-

phone transmitters
that

is

measurement stand

of

culties

at different frequencies.

types

of

microphone

The

tests indicate

transmitter

differ

con-

siderably in their telephonic current production not only at one

and the same frequency, but also

and

large

What

ity.

it

at different frequencies.

inviting field of investigation lies open

to

A

the bar-

retter in such transmitters.

On

country street railway lines

has been customary in the past to apply motors such as ex-

make up

perience showed were reliable, and

naphtha engine on
stalling

go,

and changing the engine

if

must be able
are put on

in

fast the launch

lines,

advance and the

The manufacturers

trial.

however, the schedule
railway engineer

electric

on schedule

to run the cars

The
for

then

will

the speed is not satisfactory.

In competition with steam-railroad

must be adopted

buying a

is like

general appearance in the salesroom, in-

its

on a launch, trying how

it

from

the schedule

This

runs with the cars over the route.

trial

time, as soon as they

of railroad motors pro-

These

vide test sheets of guaranteed performance.

test-sheets

any given speed of the motor, running under conThis tractive
stant volt^e, what will be the tractive effort.
effort, for a given number of motors, weight of car, nature of
indicate for

track,

and gradient, determines the acceleration of the car

minish
static

the motor

if

on the mains,

afloat

is

Consequently,

control.

without rheo-

e.,

i.

engineer can

the

acceleration of the prospective car
rectly

at

the speed increases, the acceleration will di-

As

that speed.

on the

ascertain

route, but

the

not di-

is

informed concerning the intervals of time between suc-

cessive speeds, so that he cannot plot the speed-time curve of

from these

Uie car offhand

data.

When

when running

hour-per-second, and

running at 20 miles an

will be, say, one-quarter of a mile-per-

hour the acceleration

an hour, per-

at 30 miles

haps one-eighth of a mile-per-hour-per-second.

But how many

seconds will the car take to climb in speed from 20 to 30 miles

There are several ways of assigning in advance the times to
the speeds of a car, knowing their corresponding accelerations.
usually graphic methods

They are

Prof.

uncertainty.

A.

S.

with considerable

affected

Plotting of Speed-Time Curves.
we go on board an electric car which has been arranged
testing by connecting some form of speed-indicator or

rcvolution-per-sccond counter to one of the axles

it

becomes

an

Langsdorf communicates

im-

proved graphic method in his article on page 989 of this week's
In this method the speed

issue.

to

curve at suitable

this

are

slopes
thereto.

divided

each

A new

first

is

The

intervals.

by

the

curve

proved

curve of the quotients

to

rectilinearly

successive

tangent

corresponding

acceleration

then plotted recti-

is

linearly as a function of the acceleration.
is

plotted

Tangents are then drawn

as a function of the acceleration.

The area over

th'S

measure the time of passage from any one

acceleration to another, thus permitting the proper times to be

assigned to any or

all

accelerations

way

In this

be arrived

The method depends

at.

and

for

assumption that the graphical process

more

satisfactory than the

its

tliey

met

is

all

at-

may

degree of accuracy
is

accurate.

common method

on speed ordinates and spreading the
look as though

any or

also to

the speed-time curve of the car

tained speeds.

upon the precision of the graphical process, but

If

human-

type of motors on the car axles will then satisfactor-

comply with the schedule?

ily

estimates the dimensions

their hoped-for loads of

of tele-

of frequetKy of alternation, as well as a host of other incom-

we

and weights of the cars with

an hour?

phonic currents under industrial conditions, to show the effects

pletely

He

provised schedule of car service.

rigid
It

on the

should be

of erecting slants

latter apart until the slants

w

:

:

:
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building witli 60.000

from the General Electric Annual

Figures

Vol.
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has been put up for the manufacture

ft.

of high efficiency metallic filament lamps.

Report.

Mr. Rice makes note also of some of the novel features of
engineering connected with the year's business, and the follow-

The fifteenth annual report of the General Electric Company
has just been issued, giving statistics as to a remarkable year
of growth, activity and prosperity. It contains the individual
reports 01 President Coffin, Vice-President Griffin, Vice-President Rice, and Treasurer Darling, with balance sheets, schedules
of property, etc. As will be seen, the company did a business

of over $60,000,000 in the twelve months.
According to Mr.
Coffin, this was $17,000,000 more than in 1905, or an increase in
shipments of about 40 per cent. Mr. Coffin also states that the
sales this year

thus,

have been 50 per cent greater than in 1906, and
such growth continues, additional capital will be re-

if

quired.

be quoted

and voltage of transformers for use in long distance
transmission work continues to increase. We are now building
on order a number of transformers of 7500 kilowatt capacity,
size

Our

for operation at 104.000 volts.

paratus has been

high tension switching ap-

further developed during the year; one

still

notable instance has been the design and successful testing of a

switching device for 100,000 volt operation.
"Our engineers have completed the design of a line of directcurrent

railway motors

containing important

shown

Practical tests have

new motors

these

novel

features.

to be superior to

1902

$32,338,036

$34,350,840

1903

36,685,598

39.944.454

1904

41,699.617

39,060,038

ticularly desirable for ivse in sub-stations in large cities.

1905

39,231.328

35.094,807

1906

43,146.902

50,044.272

1907

60,071,883

60,483,659

have sold a number of such vertical sets for operation in Chicago and other places.
"Electric motors iu industrial establishmemts continue In in.An increase both in numbers and in variety of applications.
teresting case involving the use of very large motors of special
design is that of driving rolling mills in the manufacture of
We have several contracts in which the motors for drivsteel.
ing the mills average about 10,000 horse-power capacity eacli."

existing standards in economj', commutation
net profits of the

as being, net $8,427,842.

amount of

$4,344,342.

company are reported by Mr.

of this dividends were paid to the

Oiiit

From

Coffin

this

was written

off $999,999

on ac-

count of patents, franchises and good will, and $3,083,501 was
carried to surplus, making, with previous surplus, a total on

January

31, 1907, of $15,110,796.

First Vice-President Griffin

—now

deceased

—gives

his

in

re-

The com-

port very interesting data as to the gross business.

parison with previous years was as follows

Year ending Jan.

Amount

31.

Orders Received.

Billed.

"Orders received" include only apparatus manufactured by the
General Electric Company, and do not include such items as
services of experts, labor of installation, freight and transportasupply material, boilers, engines,

tion,

facture,

and bare copper wire.

"Amount

billed."

etc.,

of outside

It is stated that

manu-

All these items are included in

In the last ten years the

amounts

l)ille(l

increased from $12,540,994 in 1896, to $60,071,883 in
average increase of 17 per cent per year.

have
an

1906,

during the year turbo-generaitors of an aggre-

gate 350,000 horse-power were sold, and that large numbers were

shipped

all

over the world.

On

April

1

the

company had already

and 30 electric locomotives
During the year supplies sales increased 35 per cent, and no fewer than 40,365 stationary motors, .-iggregaiting 565,000 horse-power were sold.
Outside of contracts, no fewer than 235,028 supply orders were
received, or 783 per working day.
Sales of large apparatus
increased, and show the same tendeiKy as heretofore towards
in

"The

and ability to operand more economical voltages.
"An interesting- and important application of electricity is
found in the reduction of metals. During the present year we
have sold to one customer for use therein, 28 machines of a
These machines are the largtotal capacity of 74,000 kilowatts.
est direct-current generators in existence, were especially designed by us for the purpose, and those already completed have
proved to be entirely successful.
"The vertical shaft design which has proved so successful in
our large turbines has been applied to the design of motorThis vertical arrangement
generators and rotary converters.
effects a considerable saving of space and money, and is par-

The

put

may

ing paragraphs

1

10 multiple unit electric trains

use on the

New

V'ork Central Railroad.

The maximum

larger sized umts.

Turbo .Mternators
Water Wheel fienerators

niting.

9000
7500
2700

Direct Current Generators

Induction Motors
Transformers

f)000

7500 k

la*t

llie

five

13500
11250

4000

9000

kw
kw
kw
kw
kw

1903
'

1905..
IQ06.

.

.

igo7

The land area of

three plants

11

Space.

F.niployees.

3.000,000

18,000

3.700.000

17.000

factories

at

new

report notes se\-eral im-

and during the year it sold for $843,155 securities
had carried at a value of $513,452. showing the handsome
The total stock issued and subscribed was
profit of $329,702.
$65,134,300, and authorized but not yet issued $14,865,700. The
balance sheet shows in notes and bills receivable, $22,863,788; a
$20,086,790,
it

merchandise inventory of $22,593,907; factory plants at $9,000,and a cash b.ilance of $3,910,708. Work in progress repre-

000,

sented $3,853,321.

ii

l.i(X).r)oo

i8.ooo

4.350.000

22,500

4,770,000

28.000

now

|Kiinls.

Mechanical' Engineers' Spring Meeting.

excursions to

[xviivts

been arranged.

May

in aiui .iround Indianapolis have
npening session on Thur.s<lay evening,

of interest

,\fler the

wliidi

28, at

address, an

I're.'-ident

infonn.il

Hutton

reception

op|K)rtimity fnr inembers

Fiillnwing

will

deliver a presidential

will

which will give
uuel and excliange

held

be

and guests

is

ibi-

to

pniKranune of papers:
WicDNKSDAV.

a

May

29.

— "Report

of the Conunitlee mi Standani PmiK)r"IVeliminary Rqiort of the Comlions for M.achine Screws."
"Collaiwing Pres«ttres of
niitlee on RefriKeraling Machines."
Lap-Welded Steel Tubes." by Reid T. Stewarl. "The lialancing of Pumping l-jigiues," by .\.,l'. Nagle. ".\ Comparison of
Moniiiii;.

alx>(it

At the Harrison works,

spring meeting of the American Society of Mechanical
will be held in Indianapolis. Ind.. M.ay 28-31, with
Hotel.
A niunbcr of
liead(|unrters room in the Cla.vpool

greetings.

in({ fl<>or space of the buildings.
In all the factories important
extension* arc plninicH or untler cxeciilii>n, ami no note is made

new

full

company spent

in 1906 no less
The
than $785,594 in patents, licenses and patent litigation.
stocks and bonds issued by the company have a book value of

.an

total lMX)k value of all the land an<l buildings

of the

very

that the

The

445 acres. The
(excluding machinery, etc.), of the Schenectady," Lynn and Harrison factory
plants i< $s,.363,8i2,88, or about $1.12 per itq. ft of mnnufaclurall

in his
is

Engineers

years:

Moor
1904

One

portant faots.

Overload capacity.

kw
kw
kw
kw

250
Vice-President Rice, at the head of production gave the following data as to the factories and ihe number of factory

employees duriiiK

Treasurer Darling

We

sizes in various lines are

Nominal

L'nits.

ate at higher

Long and Short Rotary

Kilns," by I'". C. Soper.
Afternoon. "Hearings and Moving Meolianisui." by llenry
Hess. "Air CiM.liiiK of .'\ul<MM.>lMle luigines." by j.ilni Wilkin-

—

'
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"Materials

son.

"Special

Auto

for

Steel,"

Haynes.
Automobiles," by
Elvvood
"Railway Motor Car,"
by T. J. Fay.

by B. D. Gray.

Thursday.

—

Morning. "The Specific Heait of Superheated Steam," by A.
R. Dodge. "Determination of Entropy Lines for Superheated
Steam," by A. M. Greene. "The Flow of Superheated Steam
in Pipes," by E. H. Foster.
"Co-relation of Furnace and
Superheated Conditions," by R. f. Bolton. "The Heating of
Store Houses." by H. O. Lacount.
Frid.w.

Reeve.

N. E. L. A. Programme.
The programme of

Washington convention of the Namost formidable in the
organization.
Below we give the preliminary
the

tional Electric Ligln Association is the

schedule of papers, which

subject to additions.

is

The execu-

of the various convention committees are as fol-

tive officers

lows
General committee, Mr. Dudley Farrand, Newark, chairman.
Reception committee. Gen. George H. Harries, Washington,
chairman. Entertainment committee, Mr. H. W. Fuller, Washington, chairman.
Hotel committee, Mr. E. S. Marlow, Washington, chairman
Mr. E. E. Bondy, New York, vice-chairman.
Aavertising committee, Mr. Cyril Nast, New York, chairman
Mr. George P. Manger, New York, vice-chairman. Exhibition
committee, Mr. L. E. Sinclair, Washington, chairman; Mr. Walter Neumuller, New York, vice-chairman.
Committee on engineering plans. Mr. Philip Torchio. New York, chairman. Committee on automobiling. Mr. J. M. Stoddard. Washington, chairman. Transportation committee, Mr. George F. Porter, New
York, chairman. Programme committee. Messrs. Arthur Wil;

;

liams,

New York

H. W. Fuller, Washington J. Robert Crouse.
Chief of Registration bureau. Miss Edith M. Myers.
Monday morning, June 3, there will be a reception in the
;

;

Cleveland.

On
New Willard

Hotel, followed by dancing, music to be furnished
by a section of the Marine Band. On Tuesday morning there
will be an automobile ride, and in the afternoon a trolley ride to
Cabin John Bridge, for the ladies. On Wednesday morning
there will be an automobile ride for the ladies and in the afternoon an exhibition cavalry drill at Fort Myer. In the evening
Dr. Steinmetz will deliver a lecture, following which there will

New

An

automobile ride on Wednesday morning will be followed by a visit in the afternoon of
the ladies to Mount Vernon, and in the evening to the Congressional Library. On Friday morning there will be the usual
automobile ride for the ladies.
The opening session of the convention will be called to order
be a ball at the

10

at

a.

Willard.

Tuesday, when after an address of welcome and

m..

the president's address, the
up.

Following

the

is

list

programme of papers

will

be taken

to date of the papers and reports to

be presented in public sessions

Tuesday.

;

Afternoon.

— Legal

Whilericld

111.

Justification fur Difforenlial Rates, bv

Belts.

Jr..

New

York.

Recent

Mr

Dcvelopinems

Mercury Rectifiers, by Mr. Frank Conr.ici, Pitlsliurg. Report
of Committee on Standard Rules for Electric.il Construction
and Operation, by Mr. Ernest H. Davis. Williamsport, Pa.,
in

Report of Committee on the Fire Hazard of Elecby Mr. C. E. Skinner, Pittsburg, chairman. Report on
Insurance and Kindred Matters, by Mr. W. H. Blood, Jr., Boston, insurance expert of the association.
Report of Committee
on Electric Light Accounting, by Mr. H. M. Edwards. New
York, chairman.

Wednesday.
Morning.

— Report

of Committee on the Present Methods of
Protection from Lightning and other Static Disturbances, by
Mr. Alex Dow, Detroit, chairman.
Recent Developments in

New

Y.

Developments

M.

Electrodes, by Mr. G.

Arc Lamps and High

in

Efficiency

Report of Committee on Electric Heating and Cooking, by Mr. James I. Ayer,
Boston, Mass., chairman. Electric Heating, by Mr. C. D. Wood,
New York. The Future of the Gas Engine, by Mr. Lew^s
Nixon, New York. Producer Gas Engines for Central Station
Work, by Mr. Robert T. Lozier, New York. The Frequencies
of Flicker at which Variations in Illumination Vanish, by Dr.
A. E. Kennelly and Mr. S. E. Whiting, Harvard University.
Efficiency of Various Methods of Illumination, by Mr. E. A. Norman, New York. Report of Committee to consider Specifications for Street Lighting, by Mr. Dudley Farrand, Newark, N.
chairman.
(Dr. A. E. Kennelly will preside during the
J.,
Little, Pittsburg.

presentation and discussion of this report.)

Evening.

—Lightning

and Lightning Protection, by Dr.

C. P.

Steinmetz, Schenectady.

Thursd.w.

—

Morning. Report of Freight Classification Committee, by
Mr. Ernest H. Davis, Williamsport, chairman. Report of Committee on Relations between Manufacturers and Central Stations, by Mr. Henry L. Doherty, New York, chairman.
Indefinite Candle-Power Ratings in Municipal Contracts and the
Experience of the Colorado Springs Electric Company. Recent
Turbine Developments, by Mr. W. L. R. Emmet. Schenectad\-.
The Electric Automobile as an Adjunct to Central Station Load,
by Mr. H. H. Rice, Indianapolis, Ind. Some Power Experiences, by Mr. S. M. Sheridan. Detroit, Mich. Municipal OwnerWhy We Failed in
ship, by Mr. Arthur H. Grant. New York.
a Municipal Ownership Campaign, by Mr. Glenn Marston, New
-York.
Italian Methods of Charging for Electric Current, by
Signor Ing Guido Semenza. Milan, Italy. Report of Membership Committee, by Mr. J. Robert Crouse, Cleveland, chairman.
Report of Committee on Relations with Local Associations, by
Mr. S. R. Bradley. Jr., Nyack. N. Y.. chairman. Report of
Committee on the Grounding of Alternating Current Secondary
Circuits, by Mr. W. H. Blood, Jr.. Boston, chairman.
Friday.

The papers

to be presented

on Friday, or "Oimmercial or New
5 and 10 minutes each, and dis-

Business Day," are limited to

cussion to 3 minutes for each speaker.
Morning. Scope and Character of Papers and Discussion, by

—

W. W. Freeman,

Mr.

Brooklyn, N. Y.

Report of National

Electric Liglit Association Co-operating Committee, by Mr.

W.

W. Freeman,

Brooklyn, N. Y., chairman. Co-operative Commercialism in the Electric Field, by Mr. J. Robert Crouse, Cleveland, Ohio.
Possibilities of Commercial Development, by Mr.
Henr\- L. Doherty,
to

Keep

It,

New

by Mr.

Results Demonstrated

—

Geii.

chairman.

tricity,

How

Morning. Report of Committee on Progress, by Mr. T.
Cfimmerford Marlin, New York.
Accidents, by Mr. Paul
Liipke, Trenton. N. J.
The Effect of Frosting Incandescent
Lamps, by Dr. Edward P. Hyde; Washinigton, D. C. Need for
an Accurate Maximum Demand Meter for Measuring the True
I'.nergy of Polyphase Service A discussion led by Mr. Louis .\.
I'erguson, Chicago,
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Protective Apparatus, by Mr. D. B. Rushmore, Schenectady, N.

"Performance of Cole Superheaters," by \V. F. M. Goss.
with Superheated Steam," by G. H. Barrus.
'"Experience
"Use of Superheated Steam on Locomotives in America." by
H. H. Vaughan. "Superheated Steam in an Injector," by S. L.
Kneass.
"A Hirn's Analysis of Locomotive Test." by S. A.

history of that

—

;

:

May

York.

F.

M.

in Cities

gue, Niagara Falls, rei>orter.

New

Business

— How to Get

Tail. Dayton, Ohio,

of .Ml Sizes, by Mr.

New
J.

It

Business

E.

Monta-

Sales Policy in Combination Gas

and Electric Comixmies, by Mr, F. A. Willard, Rochester, N.
Y.
The Electrical Jobbers and Dealers Co-of>eration in Business Getting, by Mr. R, V. Scudder, St. Louis, Mo, Co-operation of the Electrical Trade Papers in Business Getting, by Mr.
1'.
.4^ Loomis. Savannah, Ga, reporter.
How to Get the Old
Buildings Wired, by Mr. F. H. Golding. D.i>-ton. Ohio.
How
In Get the New Buildings Wired, by Mr. J. Sheldon Cartwright.
Knoxville, Tenn.

Co-operation of the Electric Contractor in the
Jas. R. Strong, New York. Sizing
the Territory
Preparing the Ijists of Prospective Customers,

Wiring of Buildings, by Mr.

Up

—

by Mr. George Williams. Cincinnati, Ohio.

Qualifications of
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for Different Classes of Business, by Mr. F. W.
Denver, Col.
How to ^Measure Results and Pay
Solicitors, by Mr. Leon H. Scherck, Birmingham, Ala. Increas-

Vol.

was explained

Solicitors

tifully illustrated.

Frueauff,

deficient in red rays could not possibly

ing the Efficiency of the Sales Force, by Mr. J. D. Kenyon,
Chicago, 111. Value and Use of Solicitors' Handbook, by Mr.
R. S. Hale, Boston, Mass.

—

Afternoon. ^A Balanced Advertising Programme, by Mr.
Ralph Richardson, Jackson, Tenn. Advertising Results Demonstrated in Cities of All Sizes, by Mr. E. S. Marlow, Washington, reporter. How to Make the Most of Newspaper Advertising, by Mr. A. D. Mackie, Peoria, 111. Measuring the Results of
Advertising, by Mr. M. S. Seelman, Jr., Brooklyn, N. Y. Value
of the Service of the Advertising Agency or Specialist, by Mr.
Lawrence Manning, Owosso, Mich. Display Room and Demonstration as Business Getters, by Mr. E. R. Davenport, Providence,
R. I. New Business by Indirect Methods, by Mr. L. D. Mathes,
Dubuque, la. Illuminating Engineering as an Aid to Securing
and Retaining Business, by Mr. C. F. Oehlmann, Cincinnati,
Ohio.
Methods of Securing Residential Business, by Mr. R.

Ann Arbor, Mich. Co-operative Lighting of
by Merchants, by Mr. H. J. Gille, St. Paul, Minn.
Methods of Securing Sign, Window and Outline Lighting, by
Mr. Homer HoneyT\-ell, Lincoln, Neb.
Methods of Securing
Power Business, by Mr. Geo. N. Tidd, Scranton, Pa. Catering
to Power for Automobile Charging, by Mr. R. W. Rollins,
Hartford, Conn. Establishing Day Circuits in Towns of 10,000
Population and Under, by Mr. F. H. Plaice, New Bremen, Ohio.
Methods of Exploiting Electric Heating Devices, by Mr. T. K.
Review of Advertising, by Mr. C. W.
Jackson, Mobile, Ala.
Lee, Newark, N. J. Memorial, by Mr. T. C. Martin, New York.
W.

Hemphill,

Streets

Electrical

Engineering

at

the University of

Cincinnati.
Last year the University of Cincinnati inaugurated a sixyear course in electrical engineering, which is additional to
its regular four-year course. The new course is planned to
give students alternate weeks of work at the university and at
certain manufacturing

works

in Cincinnati.

The shop work

so planned that the student follows the course of a

is

machine

disintegration

increased at the rate of one

The

popularity of the

new course is so great that the class for next year is already
completed and many applications arc on file for the class which
enters in 1908. Prof. Herman Schneider is dean of the College
of Engineering, and Prof. H. T. Eddy has charge of the elec•rjr.il engineering department.

The Color

Values of Artificial

At the meeting of the

New York

Illnminants,

Section of the Illuminating

on May in, Mr, G. H. .Stickncy gave
an c.tperimenlal demonstration of the color values of artificial
illuminanti.
By pa,s»ing the light from an ordinary carl)on arc
lamp thf>iigh a prism, a spectrum was thrown upon the screen.
I he
lecturer was able thereby to demonstrate conclusively the
distortion in color effects produced by the liglfl of different
olor».
The difference in abwrption of light, according to
'.vhethcr the color of the object was 'simple or was due to a
mixture of colors, wns well ilhislraled.
The cxpcrimerrt relating to the ability of a body to reflect only those rays given
out from the source of light which rorrrspondt to the color of
its s\irface, and which arc contained in its own color, was brauEnjfineerins; Society, held

example, a light

show

in its true color

The

the* filaments.
is

light

that obtained

which most
from the car-

bon arc lamp, which is operated at the boiling point of carbon.
A striking comparison of the color value of the light obtained
from Nernst lamps, carbon arc lamps, carbon filament lamps
and Welsbach gas lamps, was given by arranging these illuminants in different compartments containing vari-colored cloths.
It was easily seen that the light from the arc lamp was whitest,
and showed up the colors most clearly in their daylight tints.
The discussion was opened by Mr. Leon Gaston, of England,

who expressed the opinion that a large amount of education
must be undertaken before the general public will appreciate
the value of obtaining pure white light.
He thought it possidanger resides in the use of illuminants
pronounced sele'ctive color effects on account of the tendency
to produce color-blindness.
Mr. D. McF. Moore described the slow speed that has
been made in improving the color of illuminants during the
past century, the change being a gradual one, from light red,
used in the early days, to almost white, demanded at the present time. Not until the flaming arcs were introduced was any
attempt made to change the color of the light from the lamp.
In such arcs, however, almost any color desired can be obtained.
In the vacuum-tube lamp, also, it is possible to
produce a large number of colors according to the gas introduced. The light which thoroughly reproduces daylight is obble that considerable

of

when carbon dioxide gas is used.
Mr. G. L. Hunter described observations showing that the
illuminating efficiency of a lamp depends largely upon the re-

of student-apprentices in recognition of the excellent character
of work they have been doing in the shops.
The new scale
is

of

nearly approximates pure wliite

discordant.

cent an hour every six calendar months.

that, for

A

the

tained

begins at 10 cents an hour, and

20.

an object whose surface contains red.
On account of the fact that the color of light depends upon
the frequency of vibration, the light may be changed in character by such means as may vary the frequency.
One of the
most common methods of changing the. frequency is by varying
the temperature.
At a certain relatively low temperature an
incandescent lamp filament appears dull red; as the temperature
is increased its color changes to a light yellow, and finally becomes practically white. Not only is the light improved in
color as the temperature is increased, but the illuminating
efficiency is increased.
The statement applies to all types of
filaments.
limit to the temperature elevation is found in

from the raw material to the finished product. For instance,
works of the Bullock Electric Company the students begin
in the foundry, then go successively to the macliine shop, commutator, controller, winding, assembly and testing departments,
and ultimately into the draughting and sales departments. The
Cincinnati manufacturers associated with this co-operative plan
of education, at a recent meeting increased the scale of wages
at the

It
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lation of the color of the light to the color of the decorations

used

in the

room.

the light

is

however,

tlie

Thus, when the walls have a pink

a pink

color,

light is

the effect

Dr. A.

II.

tlie

Wlien,

green and the walls are pink, the effect

Mr. T. J. Litle explained that the
bach mantle which was used in the
was the one which fails to give life
seeming defect is overcome in other
compositiiin of

and

tint

very pleasing.

is

is

particular type of Wels-

color-booth experiments
to

the red colors.

This

mantles by changing the

mantle.

Elliott called attention to'llic great vahu- of the

lecture to the illuminating engineer

from an educational stand-

experiments having been conducted in a way such
as to leave no doulit wliatsocvcr as to the conclusions to be
drawn from them.
The secretary announced that an invitation from the Mayor
of Boston and the Boston Section of the Illuminating Engineering Society to hold the annual convention in that city had
point, the

been accepted.

The convention

will bo

held

in

tlie

latter part

of July or the early part of August.

Ohio
The Ohio

Electric Light A.ssociation.

Ivlectric

Light Association

will

hold

its

Mo.\t,

or

thirteenth, annual convention at Toledo, Ohio, 011 .\ugnst 20-22.

of the features of the arrangements for this convention is
of an elaborate souvenir programme, which
will coiit,Tin a short history of the assooiaition, the portraits of
its officers .md a miinbrr of engravings illustrating the principal

One
the

public.'ition

objects of interest in Toledo.

:

May

:
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Future A.
The

CURRENT NEWS AND NOTES.

E. E. Meetings.

I.

New

York, on

May

21,

which time a paper

ait

will

be read by Mr. Frank J. Sprague on "Facts and Problems
Relating to Electrical Trunk Line Operation." At this meeting
the secretary will announce the result of the balloting for

be elected this spring.
meeting under the auspices of the High Tension
Transmission ODmmittee of the Institute and the Chicago
officers to

A

special

Branch

will be held in the

Chicago, on

May

24.

Auditorium Hotel, Michigan Avenue,
:

Niagara
is

"New

Falls,

N.

Y.,

as follows
Principles

June 25

P. Jackson.

Institute

will

be

held

The preliminary

to 28.

list

W.

$114,255,285, or 46.56 per cent, in excess of the total
During the 10 years from 1897 to 1906, inreceipts.

the aggregate losses and expenses, together with increase in liability, showed an excess of $103,967,780, or 5.9 per
The
cent, over the total premiums collected during that time.
clusive,

total

property loss in San Francisco was placed at $350,000,000
insurance loss of 243 companies at $175,508,530.

tlie

at

of

HURON

:

in

the

Design

of

Lightning-Arresters,"

PORT
TUNNEL.—Tht tunnel under the St. Clair
River between Sarnia, Ont., and Port Huron, Mich., will soon
receive its electrical equipment which will consist of six singlephase Westinghouse locomotives. Overhead wires will be used
in place of the third rail, and will be installed on steel towers
with concrete foundations. The tunnel, which has been in use
for steam traction for many years, will be cleansed, the interior
painted white and well lighted by electricity. A power house
is being built, which will contain two turbo-generators of 2000hp capacity.
IVESTERN SOCIETY OF ENGINEERS.—About
bers of the Western Society of Engineers

discussions

have also been arranged

ances.

June

26,

will be

devoted

to the discussion of the following topics

"Extra Insulation of End-Turns of Transformer Windings
Choke Coils," by S. M.
Kintner.
"Extra Insulation of End-Turns of Transformer
Windings as a Substitute for Lightning Arrester Choke-Coils,"
by Walter S. Moody. "Transmission Line Towers and Eco"Lightning Rods and
nomical Spans," by D. R. Scholcs.
Grounded Cables as a Means of Protecting Transmission Lines
againsit Lightning," by Norman S. Rowe.
"The Transmission
Plant of the Niagara, Lockport and Ontario Power Company,"
"Location of Broken Insulators and
by Ralph D. Merslion.
Other Transmission Line Troubles." by L. C. Nicholson.

as a Substitute for Lightnang-Arrest«r

100

mem-

a very enjoy-

In the electrical engineering department. Prof.

Morgan

Brooks showed a method of synchronizing two alternators without regard to their phase relation. It is accomplished by inserting in the circuit of the incoming machine a coil of w4re
without iron core. The coil used in synchronizing the 45-kw
440-volt, two-phase generator of the university power plant with
the i20-kw unit, consisted of 30 lbs. of No. 8 wire wound into
ft.

in diameter.

that of a spring preventing

The

effect of the coil

any serious

jar.

The

is

like

cost of the

of the cost of the machine
used in only one phase, and is cut
out when the switch is closed, throwing both phases in together.
The small reaction of bad synchronizing on the lamp load was
no worse than the best possible manipulation without the coil.
The first public demonstration was also made of a mechanical
coil

Storer.
entire day of the convention,

made

able trip from Chicago to the State University of Illinois, at
Urbana, on Saturday, May 11, in three special cars, leaving
Chicago at 10 a. m., and returning at 9:30 p. m. The various
engfineering departments of the university had things of special
interest to show.
Mechanical engineers were interested in the
fuel testing plant under Prof. Breckenridge, which is in continuous operation, and which consists of a Heine water-tube
boiler with chain grate stoker and complete measuring appli-

a coil about 2
topical

"Single-Phase versus Multiphase Generators for AlternatingCurrent Roads," and "Standardizing the Frequency for Alternating-Current Roads." Introduction to the discussion of the
latter topic will be presented by Mr. A. H. Armstrong and Mr.

One

1906 was
premiums

and

for the convention

N.

—

stated that the loss of the fire underwriting institutions during

"Some Power Transmission
by Prof. E. E. F. Creighton.
Economics," by F. G. Baum. "Notes on Transformer Test"One-Phase, High-Tension Power
ing,
by H. W. Tobey.
Transmission," by E. J. Young. "Fractional Pitch Windings
for Induction Motors and Alternators," by Prof. C. A. Adams.
"Short-Circuit Currents of Alternators," by Dr. C. P. Steinmetz. "Attitude of Technical Schools toward the Profession
"The
of Electrical Engineering," by Prof. H. H. Norris.
Concentric M«hod of Teaching Electrical Engineering," by
"Track-circuit Signaling on ElecProf. Valdemir Karapetoff.
"Method of Measurement
trified Roads," by L. F. Howard.
"Pracin Lightning-Arresters," by Prof. E. E. F. Creighton.
tical Testing of Commercial Lightning- .A.rresters," by Percy H.
"Engineering Specifications," by C. W. Ricker.
Thomas.
"Vector Diagrams of Single-Phase Commutator Motor," by
W. I. Slichter. "Application of Oil Switches in Power Transmission Work," by D. B. Rushmore. "Inductive Disturbances
m Telephone Lines," by Louis Cohen. "Some Aspects of
Parallel Operation," by B. A. Behrend, O. B. Field and J. M.
Patitz.
"Zigzag Leakage of Induction Motors," by R. E.
Acheson.
"Deflocculated Graphite," by E.
G.
Hellmund.
"Regeneration of Energy from Electric Railway Motors," by
William Cooper. "Switchboard Practice for Voltages of 60,000
and Upward," by S. Q. Hayes. "Power-Factor, AlternatingCurrent Inductive Capacity, Chemical and Other Tests of
Rubber-Covered Wires of Different Manufactures," by Henry
W. Fisher. "Interaction of Synchronous Machines," by Prof.
Morgan Brooks.
The following

quite different.

"Relative Merits of Three-

Single-Phase Transformers," by H. W. Tobey.
"Relative
Advantages of Single-Phase and Three-Phase
Transformers," by John S. Peck. "Forced-Oil and ForcedWater Circulation for Cooling Oil-Insulated Transformers,"
"Enclosed Station Wiring," by F. O.
by C. C. Chesney.
"Potential Stresses as Affected by Overhead
Blackwell.
the

is

FIRE LOSSES. At the annual meeting of the National
Board of Fire Underwriters a report was read in which it was

Phase and

Grounded Conductors," by R.
The annual convention of

years ago the city of

Dresden, Saxony, offered a prize of $2,500 for the best apparatus to guard against street car accidents. The prize has
been won by a merchant, whose apparatus has succeeded in
catching up dogs and beer bottles placed in front of a car, without injury. Apparently these are the chief obstacles with which
Here, in America, it
trolley cars have to contend in Germany.

introductions to discus-

The following

sions will be presented at that time

papers

ACCIDENTS IN DRESDEN.—Some

219th and annual meeting of the American Institute of

Electrical Engineers will be held in the Engineering Societies

Building,
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is

about $12, about

to be synchronized.

A

i

per cent

coil is

arrangement for illustrating to students the meaning of synchronism and phase relation. Two alternators with shafts in
line were coupled through a beveled differential gear with an
When the two machines are running
equal number of teeth.
at the same speed (in opposite directions) the frame holding
When the machines
the intermediate gear remains stationary.
are synchronously driven by the same alternating current, this
position is fixed at the four quadrants, which can, when once
The
determined, be marked for future use in synchronizing.
first test

was

to start the

the usual manner.

or

more of the
may be safely used

gear

two

alternators,

and synchronize them

The gear was immediately held in one
four quadrant positions. The indicator on the

in

lor timing the closing of the switch.

ELECTRICAL WORLD
CORPORATIONS IN KANSAS.— h

from To-

stated

is

peka, Kan., that writs of ouster have been issued against the
Western Union Telegraph Company and the Pullman Com-

pany by the Supreme Court of Kansas for not complying with
The ouster requires that the two
the Kansas corporation laws.
compamcs must pay the charter fees required by the state before they can continue to do business here. It is expected that
both companies will appeal the case to the Supreme Court of
In the Pullman case the amount involved
the United States.
about
is about $19,000. and in that of the Western the amount is
nearly
Attorney-General
the
by
brought
suit
was
$20,000. The

two jears ago.

THE DETROIT TUNNEL—The
will

furnish

Company
now under

Detroit Edison

power for the Detroit River

tunnel,

zone will extend over 4.8 miles
The
construction.
with 15 miles of single track. There will be six lOO-ton directcurrent G. E. locomotives, each with four 280-hp geared motors,
capable of hauling a 900-ton train 10 miles per hour on a 2 per
electrified

will deliver power to a subwhere two looo-kw synchronous

The Edison Company

cent grade.

station at 4400 volts, 60 cycles,

motor-generator sets will convert it to 650 volts, direct-current.
Lighting will be supplied from alternating-current circuits. The
yards and approaches wnl! be lighted by arc lamps, and in the
tunnel there will be duplicate circuits of incandescent lamps. The
tunnel will be drained by five induction-motor, centrifugal pump
regulating storage battery will be installed in the
outfits;

A

sub-station.

Vol.
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20.

represented by the Hydro-Electric Power Commission,
and the Ontario Power Company, whereby the latter company,
situated at Niagara Falls, Ontario, is to supply between 25,000
and 100.000 horse-power 24 hours daily every day in the year
Canada
to Canadian municipalities for a period of 10 years.
will supply the transmission lines, and government bonds wall
be issued to raise the money for this construction work. Fourrr.ent,

teen cities in Ontario Province have filed application thus far

Canada will
for power, aggregating about 40.000 horse-power.
pay $10.40 a horse-power at the transformer statioii at Niagara
Falls, and will sell this energy at cost to the municipalities
which will have charge of the distribution. The power company will realize about $1,000,000 annually from this contract,
according to the present indications for contracts. The appliToronto,
cants and the quantities asked in horse-powers are
15,000; Toronto Junction. 4000: London, 6000; Guelph, 2000:
:

Woodstock. 1200: Ingersoll, 1200; Stratford,
Mary's, 750: Preston, 500: Berlin, looo; Waterloo,
St. Thomas, which will
700; Hespeler, 300: Brantford. 2500.
require some 1200 horse-power, and Paris have not yet made
formal application to the commission.
Gait.

1200;

2500;

St.

PRIVATE CAPITALISM NEEDED.— Mr.

\\.

continues his interesting series of articles entitled,

Examination of Socialism,"

in

H. Malloek
Critical

"'.A

The North American Review.

number he takes up what Socialists call "wage"wagedom," and proves that "labor, as a whole, if
we measure it by what it actually produces, has already been
With
long receiving not less than it produces, but more."
In the ^lay 3
slavery" or

.

HELMHOLTZ HYDROCEPHALUS —.\
from Berlin of

May

noted

of

scientist

brains of the late

von

Helmholtz,

states that

11

special

Prof, von

dispatch

Hansenian. the

examined the
Theodor ^^lommsen. the historian: Hermann
the physiologist, and Adolf Menzel, the
Berlin

the

University,

has

declares that, according to the results of his investigation, while genius is not exactly akin to madness, these

He

painter.

famous men possessed slight "water head" (hydrocephalus),
and that this condition, for example, explains Menzel's extreme
irritability and occasional fainting fits, and the chronic cramps
Prof, von Hanseman also
from which Helmholtz suffered.
discusses how these men were able to work at extreme old
age wHth their faculties apparently unimpaired— all lived and

worked for over 70 years. He explains that with mathenictiwork becomes a second nacians and athelc-tcs, so with them

—

a part of the individual. In other words, genius is nothing more than an indomitable inclination expressed through inture,

tmsc

application.

HOWLINGS AT HOIVELL.—A

disp:iUh

special

from

Howell, MicJi., of May 3, says: "l-'or the second time
years a superintendent of the city lighting and water works has
The fir.s.t
left town while his accounts were being investigated.
niati to leave was D. Hartnell, and he is supposed to be somein

where

in

He

Canada.

leave without the

never came back.

The

knowledge of the Council

Hartnell's successor.

A

tip

is

latest

Willis

tlircc

man

to

Adams,

reached members of the Council

that .Adams had packed his ihousehold goods and had
them awaiting shipment at the Pere Marquette deiK)t. These
men imnierJiately hic<l to the freight house and fountl .Adams'
.Arlams and wife could not be locffccH checked to Detroit.
cated, and it was found out later that they bar! left town.
Adams' effects arc being held. It is stated on authority that
to-<lay

there ha-sn't liccn a satisfactory statement made of the financial
At a special
condition* of the commission for three years.
meeting of the Council recently it «'" decided to have an expert accountant go over the

cxprcMcd
and

iH

bfK)k>i

jiimply

for

lK>f)k<i.

.Adams who recently

Gonsidcr.ible sympathy
fell

from

is

a teUi>h"ne pole

not in the <>cM of heidtli as a result. His friends s;iy tlie
in bad shape when ho took hold of them, and have

were

"Comregard to certain Socialistic experiments, he concludes
munities have been started from wiliich private capitalism has
been elimiinated, and in which such ability as was attaitiable
The
claimed no reward superior to that of ordinary labor.
majority of these 'commimities, thougli made up of picked men,
:

Some of
have not had a lifetime of more than tw'o years.
them, however, have endured for a ver>- much longer time, and
thus give us a practical illustration of what labor can really
do.
One of these communities, after an existence of upwards
cf forty years, came to an ertd not very long ago, because the
members became increasingly conscious of their own productive
inefficiency, and such possessions and such capital as
accumulated were divided among the members in
The share which came thus to t^nch
equal shares.
.A skilled meclianic, working under
$1,300 dollars.

tors of labor at Pittsburg,

CANADIAN NIAGARA POIVER.—h
now

i»

understood that

being closed between the Canadian Rovern-

many

the direc-

to accunuilate

more,

course of four or hvc years, than labor working by
could accumulate in nearlv half a century."

itself

N,n lOXAL FIRE PROTECTIVE ASSOCIATION.—The
New York

offices

opened recently

in

of the National Fire Protective .Association

rooms 815, 816, 817, at tlie Engineering SoWest Thirty-Ninth Street. These offices

Building, 29

cieties

have become necessary on ;iccount of the increasing scope of
the association's work, and the fact that this work has brought
them prominently in contact witli various important interests
and manufacturers whose goods are built under their specificaThe
tions, and whose headquarters are in New York City.
association offices will be shared liy tlie I'nderwritcrs' Laboratories, of Chic-igo, which m.'ike. practically, all the tests for the
National l-ire Protective .Association on various retardants. extinguishers. sigiKilling and hazardous devices, which, in one
way :ind another, affect various buildings, as concerns fire
hazards.

with

all

'I

hese oflWes will

literature

lie

ing to these subjects,

form

to

eiiuipiied as

and inform.ilion,
-so

what

most modern ideas of

loc.ition of these offices

rapidly as possible

specifications, etc., pert.iin-

that the interested public

In inform themselves exactly

in

the

fire

is

may be

able

desired in order to con-

engineering practice. The
Building

bjigineering Societies

bringinK the insur.ince fr.ilernily, through the
Protcrlive .Association, in closer touch with the

will also assist in

liuildinK.
in all

I'ire

prominent eiiginixTiiig societies locaitcd in tlie same
aii<l which societies are, of necessity, (Ueply interested
work afficting building con5triiction and e(|uipment.

various

contracts are

so

was only

in tlie

National

grown worse.

would be able

had been

May
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COMMISSIONER.—The President appointed Mr. Edward B. Moore, of Michigfan, to be Commissioner of Patents to succeed Frederick I. Allen, resigned.
Mr.

so constantly called into play, develop and mature.

Moore has been on

patent issued to Mr. Ralph
improvements in the operating
characteristics of single-phase machines possessing sories motor
characteristics. As is well known, the power factor, the cosine
of the angle of lag, of such machines varies with the speed;

the staff of the Patent Office since 1883,
holding the position of assistant commissioner.

latterly

THE

ENERGIZING
OCEAN.— L^st week Sir Hugh Bell,
presiding at a meeting of Che very serious and matter-of-fact
Iron & Meel Institute, suggested that a century hence a ship
with hardly any machinery or crew would speed across the
Atlantic propelled by electric force generated by the Falls of
Niagara and transmitted to the vessel wirelessly. Such a forecast, the speaker declared, was no more incredible than the

developments of the past century. Sir Hugh is not aware that
iSiagara is to be preserved, and will therefore not be available
but will be left to destroy itself.

me

Business to

has been a means to an end."

SINGLE-PHASE MOTOR.—A

D.

Mershon on May

in

a

7,

relates to

well-designed inotor Che tangent of the angle of lag at
is roughly equal
to the ratio of the field

.^vnchronous speed
turns

the effective armature turns,

to

The usual method

with the speed.

motor

factor of such a

and

varies

inversely

power

number of

turns

to decrease the

is

it

of improving Che
field

or increase the number of the armature turns; that is, to build
the armature magnetically strong compared to the field.
The
present inventor proposes to adjust the power factor by changing the synchronous speed that is, by using a variable number
;

GIFTS TO PRINCETON.-:—Lstsl week announcement was
made

had received a

that Princeton

erection and maintenance of two

gift of $1,200,000

scientific

for the

laboratories

The

names of the donors are being withheld at present, but may be
announced later. The gift provides $400,000 for the erection
of a physical science laborator\- and $200,000 for its equipment
and maintenance. Simihir amounts will be appropriated for a
biological and geological laboratory.
These buildings will
probably be started in the summer, and when completed will
fill a long-felt want of Princeton's scientific department.

of poles on the
the

and armature members.

field

The

circuits of

motor are so arranged that the number of poles may con-

veniently be varied during operation.

INDUSTRIAL FELLOU SHIPS.— Proi.
an interesting

Duncan has

R. K.

on "Temporary Industrial Felowships" in
the May 3 nuinber of The North American Revieic.
Science
and scientific methods have done so much for German industry
article

Duncan urgently recommends a kind of alliance between industry and the universities by means of industrial fellowships to be established by manufacturers. He says
"The
that Prof.

:

NEIV YORK TELEPHONY.— The telephone service and
New York City were discussed before the Com-

franchises of

mittee on City Affairs of the Republican Club

week, after
a sub-committee had looked into the matter and prepared a
long report. The burden of the report was that the New York

Telephone

Company was enjoying

acquired.

legally

A

paragraph

lieve tliat the real point of attack

which

rights

in the

last

had not

it

report said

on behalf of the

"We

:

be-

interests of

the City of New \"ork and the taxpayers thereof should be directed againsit the real Gibraltar of the telephone monopoly,
which now exercises under a olaam or color of rigilit, franchises

and

rights

which are of value beyond calculation. We refer
known as the Empire Subway Company.

the corporation

to

Limited."

beneficence of the university extends not only to the solution of
an industrial problem, but, also, to the furnishing of men. That

'good men' are scarce
apposite in

these

economizes

in

is,

of course, a truism; but

is

it

The modern manufacturer

days.

terribly

advisedly

everything but salaries, and the very considergood men is ample evidence of their rarity.
Now, the purlieus of adolescent "good men' are the laboratories

able salaries paid to

There

of the university.
there

it

is,

too,

that

it

men

that men are 'tried out,' and
known better than they know

is

are

When, therefore, the university accepts from a
manufacturer the foundation of an industrial fellowship, it not
only provides an expert intense attempt to solve a problem by
the application of the newest of new knowledge, but, as well, it
themselves.

provides for that industry a 'good man,'

whom

would do well

the best

to cherish, or. at

any

rate,

the

industry

man

avail-

York

State

able."

COLLEGE ENA.MIN.-n IONS.— At

a meeting of the ColExamination Board held at Columbia University
last week, the Stevens Institute of Technology was admitted
to membership, and announcement was made of the estaWishmcnt of several competitive scholarships, among them the Frank
Thomson Scholarship, open to the sons of employees of the
Pennsylvania Railroad, and the Joseph T. Ryerson Scholarsb'ip of the .American Railway Master Mechanics' Association.
This latter is upi-n only to applicants who have had at least
12 months' practical experience with the motive power or car
department of a railroad. The next examinations will be held
in the week of June 17 to 22, at about 150 points, including several places in England. France, Germany and Switzerland.
It
is expected tluit the number of candidates examined this year

THE iVOODLAWN ACCIDENT.—The New

lege Entrance

over 3000.

will be

II

1 1.

IT

BUSINESS MEANS.— Mr. Andrew

business really means,

young man docs not

Carnegie is the
on what
the course of which he says: "If

in

May System

(intl

,1

romance

in ,his business,

fault of the business, but the fault of the

it

young man.

is

not the

Consider

the wonders, the mysteries, connected with the recent developments in that most spiritual of all agents electricity, with its

—

utiknown, and, perhaps, even unguesscd powers.
He must indeed be a (lull and prosaic young man, who, being coiuiected
with electricity in any of i»s forms, is not lifted from humdrum
liu-^iness

to the region of the mysteri(iu>i.

<lollars.

These arc but

enjoyed

later,

:

on She failure of the officials of the road to take proper warning from the report of the engineer who telegraphed his finding
cii "rough track" at the Woodlawn curve.
It blames the superintendent of the Harlem division for not having warned the
engineer and motorman of each succeeding train of the reported
condition of the track, and expresses the further opinion that

no trains should have been allowed

subject of a very interesting interview in

to be

Board of Railroad Commissioners has reported on its inquiry
into the wreck of the Brewsters express, on the Harlem division of the New York Central Railroad
"The accident," says
the report, "was ihe result of a track condition, plus speed, plus
again the neglect to locate and remedy conditions that had been
reported on the morning of the accident." ;\Iuch stress is laid

.is

tlie
tin-

—

Business

is

not

all

shell
the kernel lies within, and i^
higher faculties of the business man.

to

run over that stretch

of track even at schedule time until the track supervisor of that
divi.sion had roporK-d that everything was right.
No evidence
w.is produced, the board thinks, which would justify the laying
of the blame for the accident on anything but a defect in the
track, "and the board assinnes chat there is no suoh evidence
in

existence, as the

company

would render
employees in coming
that

stated at the opening of the inquiry

it could
through its
conclusion as to the cause of the
wriK-k."
As to the re.six>nsibility of those who had charge of
the .idjustment of conditions to the electrification requirements,

the

it

the assistance

all

to

a

has no fault to

find, except for the f.iilure of the
run dununy trains f<.r a sufficient period
over all parts of the road to determine the actual working conditions of the new equipment.

rejiort

operating

officials

to
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COMPLAINT ABOUT LIGHTING.—The Xew
Gas and Electric Commission has announced that
tigate a complaint

made by

York State
will inves-

it

service."

CHICAGO TROLLEYS.— It

is

stated that

cost the

will

it

Chicago City Railway $16,000,000 to carry out the rehabilitation
of its lines during the next three years. This was the estimate
given the company by the board of supervising engineers. It
is estimated that it will cost the Union Traction Company
$24,000,000 to rehabilitate the service on the North and West
The board made its estimate for the South Side ComSides.

pany in response to the inquiry of President Thomas E. Nitten.
The ei^ineers reserved the right to call for $16,000,000 as
rapidly as the progress of the work warrants. It is considered
improvements costing between $4,000,000 and

likely that

$5,000,-

000 will be completed within the next year.

ber of other subjects, especially interesting at this time, will be

made by

the committees which have

ELECTRIC FIRES.—The

campaign

his

for the National Electric Light Association,

Mr. J. Robert Crouse, Jr., has compiled and circulated a number
of striking testimonies for central station companies as to the
great benefits they have derived from their membership in the
association. Thirty letters from companies, large and small, are

and perhaps the best evidence is that forthcoming
from the small plants that have to look carefully at even so
minor an expenditure as N. E. L. A. fees and dues. But there
is no doubt that the companies get the outlay back many times
over. It is interesting to note that attendance at the meeings is
also strenuously urged by some of the writers.
printed

NATIONAL FIRE PROTECTION.— Mr. W.

H.

Merrill,

secretary of the National Fire Protection Association, has
issued a notice to the effect that the New York offices are now

Jr.,

esublishcd

Hugh

T.

in

the

Wreaks

Engineering Societies
in charge.

A

Building,

supply of

all

with

Mr.

printed matter

issued by the association will be kept on hand in New York as
well as Chicago, and mernbers desiring extra copies can obtain

them by addressing the association at either office. The annual
meeting of the association, announced for May 22, 23, and 24, at

New

Engineering Societies Building.
Out-of-town members coming to .N'cw York for the rinnml
meeting, or at any other time, can have mail addressed to them
in care of the association, 29 West Thirty-Ninth Street.
York,

ASSOCIATION OP MANUFACTURERS.— Ihc

the

list
is

annual

of speakers at the business sessions, and at the banThe
a better one than has ever before been secured.

New York members of the association, some 500 in number,
have constituted themselves an informal committee to receive
and make the out-of-town members at home while in the
mctrfipolis.

fifty-fifth

quarterly

fire

report of

been

responsible

for

18

fires,

with a total

of

loss

$154,503.

Incandescent and arc lamps were responsible for five fires,
with a loss of $50,255.
Thirty-four fires, at first reported as

due to
to be
fires

electricity,

due

upon further

amounted

reliable investigation

The

to other causes.

losses reported

were found

on

the latter

to $375,617.

SLACK AND MINE-RUN COAL—The
& Heating Company

has

Grinnell

made comparative

tests

(la.)

on a

under its boilers,
and as a result has abandoned the use of slack and steam coal
and is using run-of-mine from certain mines foimd to yield
the best coal. The conclusions of these tests are rather imusual
in power plant practice where coal mines are within 40 miles, because, as a general thing, it has been found where coal comes
from the same locality, the coal which is cheapest in price per
ton is usually the cheapest to use for performing a given
service.
The difference in the market value of slack and lump
coal usually more than makes up for the greater evaporating
value of the lump, except where freight is by far the largest
different kinds of coal available

item in the cost of the coal.

In the latter case, the conditions

was found at Grinnell that minerun coal would evaporate from 5.3 to 4.8 lbs. of water per
pound of coal. The slack would evaporate about 3.7 lbs. of
water per pound of coal. This difference alone might not have
been sufficient to counteract the difference in price, but it was
are likely to be reversed.

found that

in

It

the Grinnell plant the use of slack practically

meant that one extra man must be employed in the fireroom because of the larger amount of coal and ashes that must be
handled, and the greater amount of work cleaning fires. It was
also necessary to run one more boiler when burning slack than

when burning run-of-mine.

will be held in the

convention of the National Association of Manufacturers in
New York City is to be held at the Waldorf-Astoria Hotel,
New York, May 20, 21 and 22. Already it is certain that there
will be a larger attendance than at any previous meeting, and
quet,

in charge.

Bureau of the National Board of Fire Underwriters shows that from Jan. 10 to April 10, 1907, electric fires
had caused damage to the amount of $2,748,285.44. Almost
half of the damage, or accurately, $1,255,467, was due to electric
flat-irons, which caused a total of four fires.
Almost the whole
of the flat-iron damages was occasioned by a single fire, the loss
from which was estimated at $1,250,000. Rheostats and controlling devices were charged with seven fires, the total loss
being $50,000. The grounding of lamp and motor circuits has

Electric

CENTRAL STATION EXPERIENCE— In
new members

them

the Electrical

number of
for

20.

the Merchants' Association of New-

York City of alleged discrimination practiced by the Edison
Company against the users of private lighting and power plants.
A difference of opinion has existed between the company and
the members of the Merchants' Association having private
plants as to the obligation of the company to supply so-called
"break-down

XLIX, No.

Vol.

The

chief topics to be discussed at

the

l)iisincss

meetings ni the c<<nvcntion, and the speakers who will makr
I-'iirthcr
the principal addrcsi's on each topic, arc as follows:
Railroad Legislation, Hon. Charles A. Prouty, Interslafc Commerce Commissioner; The Consular Service, Hon. Franci.s B.
Loomu, formerly As.nslanf Secrrtary of State; Foreign Trade,
Charles M ropprr, special agent of the Drparlnn-nt (if Cmnmcrcc and Lalxir; The Child Labor Problem, Dr. Charles P.
Ncill, Commis.'iioncr of I-abor, Department of Commerrc and
T^bor; Tra<lc Schools, Mr. Arthur D Dean; Needed Postal
Reforms, Cnptain Henry A. Castlr, late auditor of the treasury
for the Pr>st OfBcc Department. Reports on these and a num-

SHUTTING
line

DOWN GASOLINE PLANTS.— E\sht

gaso-

and two acetylene lighting plants have been shut down

and central station service substituted at Grinnell, la., in a
period of two years. Of the gasoline plants, five were commercial and three residential.
Both acetylene plants were commercial.
Some of these plants Iiad been in so long that the
owners got tired of attending to them, and the central station
service had meantime been much improved botli in reliability
and voltage regulation. Then, too, there was an accident from
one of these plants which doubtless had its influence. A pool
table was set on fire by gasoline which leaked from the pipes
of a gasoline lighting system, the gasoline being distributed over
the premises in very small pipes. One acetylene plant was shut
down on account of the increase in insurance rate. Some gasoline customers adopted central station service without solicitation.
In other cases, where the merchants owning gasoline
plants were solicited, it was pointed out that no progressive
merchant in a large city would think of using an out-of-date
system like gasoline lighting and that even if it was cheaper in
operation, the public would get the impression that the merchant was one who would cling to antiquated methods rather
timn to adopt what is cleanest, safest .md most up-to-date. It
was asked whether Marshall Field & Coiniwny and similar large
mercantile houses in Chicago would occupy the place they do
to-day if during their history they had clung to such thing? as
gasoline lighting and the like.

May

ELECTRICAL WORLD

i8, 1907.

Generating Station of the Merchants Electric
Light, Heat

Power Company

Realizing the need

of coinpetitdon to prevent exorbitant rates and insure fair
treatment, a number of business men organized the Merchants
Electric Light, Heat & Power Company in 1900.
plant was
erected in the southern part of the city, about four blocks from

A

square and on the 'line of the Northern Central
There was no difficulty in obtaining the necessary
franchises, and consequently the network of the company
extends throughout the city and also to the boroughs of North
York and Eberton, or West York. The principal load is made
up of residence lighting and store lighting beside public strict
lighting in North York and Eberton. As the stores of the city
are open on Monday and Saturday nights until 10 o'clock, the
heaviest loads occur on these nights.
There are many features in the design of the station which
tend toward economical operation.
In this case the latter is
of great importance, not only on account of the short duration
of heavy load due to the fact that the majority is made up of
residence and store lighting; but because the company is
operating in competition with the Edison Electric Light Company, a larger and older company with an established trade.

the

center

Railroad.

;

FIG. I.

—^VIEW

of the engine room, bringing the boiler setting about level with

room

floor.

The

boiler

Motter

room contains

a battery of

&

Sons, of York, Pa. These
are of the double return tubular type and have a total capacity
of 850 hp.

The hot gases

of combustion pass underneath the

boilers to the rear; returning to the front througli a portion of

the tubes to a

smoke box, thence back

to the rear again

smoke stack

in the center of the

The engines

are supplied with steam at 115 lbs. pressure from
header which runs along the partition wall above the
breeching, and is connected with each boiler through 8-in. mains
and globe valves. Four 8-in. risers pass upwards a distance
of about 6 ft. thence through the partition wall, and down
to the engine throttles.
A 12-in. exhaust line is suspended
beneath the live-steam header between the boilers and separating

an

8-in.

wall, so that only a short connection is necessary from the
engine cylinder to the e.xhaust line. The piping throughout is
covered, and the arrangement is compact to such an extent
that it would be difficult to improve on this feature of the
installation.

From one end

a heating main extends
end of the exhaust line
passing around the end of the boilers to an open feed-water
to

of the

York Hospital

the

;

through

the remaining tubes to a breeching about four feet in diameter.

exhaust
the

line,

other

heater, of sufficient capacity to supply the entire installation of
is pumped to this heater from a small reservoir
Codorus Creek. One duplex feed-water pump
serves the entire group of boilers, although there is a spare
pump for emergency use. Originally the feed water was purchased from the York Water Company on a meter basis, and
as the cost of water was rather high and complaints had no

Water

boilers.

situated across

FIG.

;

six boilers built by G. F.

placed on top of the boilers and traverses th;

room.

OF ST.\TION.

and which has discarded steam engines for motors as prime
movers
operating its entire plant with electricity cheaply
generated by water-power, and supplied by the York Haven
Water & Power Company.
That the Merchants Electric
Light, Heat & Power Company is successfully meeting these
conditions is attested by the rapidly increasing load, making it
imperative for the company to increase the capacity of its
station,
Although the company, has as yet, no organized business-getting department or solicitors, 55 new customers were
acquired during the month of February.
The present normal capacity of the plant is 750 kilowatts, and
to this will be added in a short time a looo-kw unit. The power
house is constructed of brick and concrete, and is divided into
a boiler room and dynamo room by a brick partition wall. The
floor of the boiler room is about 10 ft. lower than the floor
the engine

is

This stack is round, and is 115 ft high. An
extension has been added to the boiler room in which has been
installed a 400-hp, water-tube boiler.

boiler

of years, the electric light service of York,

controlled by one company.

Pa.,

latter

battery, connecting with the

York, Pa.

ot
number
FOR a was

6c

The
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—-ENGINE

2,

ROOM.

on the price, it was decided to sink a well the water of
Codorus Creek being unsuitable for boiler feed purposes. After
using the water from this well for a short time, it was found
that the boilers were corroding badly and the well had to be
abandoned.
The company then had some samples of water
taken from different locations near the power house, analysed.
It was foimd that the water from the well had a large percentage of calcium and other impurities; but just across the
creek, possibly 200 ft. away, a good quality of water was
found. .A. small reservoir was erected here, with coke arranged
to filter "the water. The result is that the company now has an
abundant supply of water costing nothing except the price of
pumping. The boilers are hand fired with Blaine run-of mine
coal costing about $2.65 per ton.
Cars enter the boiler room
pn a trestle directly in front of the boilers, so that coal is
dumped and used without further handling. The ashes are
removed by barrow and dumped outside of the boiler room.
The engine room equipment consists of two l6-in, by l8-in,
effect

;

Russell engines dircct-coimcctcd to a

three-wire
engines,

generator

each

and

two

direct-connected

C & C

21-in.

to

a

2300-volt, 6o-cyclc, two-phase alternator.
oiling

and the rod and

i2S-kw. 250-volt.

by 20-in. Harrisburg
Westingho\ise 250-kw,

The engines

cr,?nk are encased.

are self-

Each Harrisburg
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engine has a pulley on the end of the shaft to which is belted
22i^-kw exciter. All four engines are equipped with fly-wheel
governors and as the speed cannot be changed while running,
the load on the alternators is adjusted by throttling the engine.
The alternators are synchronized by lamps, synchronism being
n.

when the lamps are dark.
The switchboard is made up of six panels. The two alternator panels are equipped with two ammeters and one indiindicated

four voltmeters and

cating wattmeter;

two indicating watt-

Vol.

XLIX,

Xo.

20.

about HOC and during the past year the company averaged
one new customer per day. The general manager of the company looks after important customers and any of the employees
hearing of prospective customers reports the name and address
The rate for electrical energy is 10 cents per kwto the office.
hour with a discount for prompt payment and a sliding scale
The rate for large quantities becomes
for the quantity used.
practically 3 or 4 cents per kw-hour.
The rates are the same
for lamps and motors, a 24-hour motor load being no cheaper
is

a swinging arm. As there is but one set
of bus-bars, each panel has one four-pole single-throw knife
switch, ground detector plug and receptacles and a push button

meters being

fitted to

switch for the synchronizing lamps. The rheostat hand-wheel
shafts are set one within the other, the shaft for the larger
The resistance is located under
exciter rheostat being hollow.
the floor, wire taps being brought up to the contacts on the
back of the board. There are two alternating-current feeder
panels, each of which is equipped with two ammeters and n

single-throw,

four-pole

switch.

One panel

the

controls

are

lamp circuits and the other controls the incandescent lamp and
motor circuits. The feeder system is four-wire, two-phase.
There are two direct-current panels one for each directcurrent generator. Each panel is equipped with two ammeters.
a voltmeter, three circuit-breakers and one three-pole, singlethrow switch. Each generator is connected to one three-wire
feeder by its switch, there being no direct-current bus-bars in
Parallel operation is provided for by a three-po!.^
the station.
knife switch which serves to tie the feeders together. This also
permits one dynamo to feed both direct-current feeder circuits

Xo

watt-hour meters are used in the station.
temporary office is located on South George Street, adjoining which is a large supply and work room. A new office
and sub-station is in course of erection on East Mason Avenu.which is exceptionally well located with reference to the center
In this- sub-station will be installed a 250-kw
of distribution.

A

motor-generator

and

two-phase motor
The company found the

set consisting of a 2300-volt,

a 250-volt, three-wire generator.

cost of direct-current feeders

from the main

station

excessive: hence the sub-station. The intention
direct current from the sub-station and to
alternating current in the

power house.

is

becoming

to supply all

generate

The company

only

supplies

FIG. 4.

—BOILER ROOM.

than the same number of kw-hours of energy consumed by lamps
in a short time.
This system obtains in the Edison plant and
hence had to be used by a competing company. There are about
40 electric signs connected to the company's mains, some being
equipped with nearly 200 lamps. The company pays two-thirds
of the cost of the sign; the rate for energy being the same
as other lighting.
A small number of electric irons, sewing

machine motors,

etc.,

are in use

;

but no particular attention

has been paid to this branch of service.

The company

advertises in the daily newspapers, running a

regular space which

is

supplemented with

a large special

space

Customers are accorded the most courteous treatment, regardless of the amount of energy consumed and comThere being no heavy railplaints are promptly looked into.
way or motor load on the system to cause sudden fluctuations in
Burned-out
voltage, the service in this respect is very good.
iiic.indcsceiU lamps are renewed free of charge and meters are
No regular meter testing department is
tested on complaint.
maintained.
.Mr. C. H. Rear who took an active part in the
organization and development of the company is the general
manager and Mr. H. Rieker is the superintendent of the
company.
occasionally.

Single-Phase Unipolar Motor.
A

p.itent

issued

Anril

1(1

to

Mr.

(.'ampbell

.Mactnillaii

ilv-

form of single-jjhasc machine possessing series motor
characteristics, which docs not involve the use of a commutainr.
he machine is of the type commonly known as "unipolar."'
he construction em|iloyrd is illustrated in Figs. I and 2. The
machine is in reality a transformer, portions of the secondary circuit being formed by conductors on the revolving
member. Itnth the primary and the secondary turns surround a
conunon ring core numntcd on the stalinnary part. The primary
winiling is arranged to produce a circumferential flux around
scribcs a

FIG, 3.

— SWITCH

I

IIOAIIP.

I

28 altcrnatinK-currcnt 6.6-ampcrc cnclosed-arc laqips in North
York and liniilar arc lamps in Ebcrton. These arc all connected

in

multiple,

it

lioinu the practice

to run a small (jronp

from each Iran-.frirmcr, The company expect!* to have a circuit
of commercial arc lamps for store lighting shortly. Street linhting is done on an all-night schedule.

The company
system.

an extensive stcam-hcatinR
At present the number of customers for electricity
is

about to

install

and this flux induces an electromotive fiprcc in the secwhich also surrounds the core. The secondary and primary windings are so spaced that when current flows in tho

the core,
oM<lary,

May
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Uvo

considerable leakage flux

coili a

through

perpendicularly

passes

the

is

produced, and this flux

revolving

member.

The

flu.x, which passes perpendicularly to the current in the
movable member, produces a torque on the rotor. The rotating
armature is laminated in axial planes, and is provided with
armature conductors consisting of flat plates extending around

leakage

R L D
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group of similar clear lamps burned to 80 per cent of initial
cp, were tested for the horizontal transparencies of their bulbs,
which were observed to be 0.95. 0.883 and 0843 respectively.
When these lamp-bulbs were acid frosted, their candlepowers
were found to be immediately lowered in the further respective
ratios of 0.94, 0.857 and o.8ii. These reductions may be called
the "frost reduction-factors" under those conditions.
In commercial practice, the reduction would probably be still greater,
owing to the aggregation of a dust layer on the frosted bulbs.
This additional dust reduction is necessarily a variable quantity, and depends upon the conditions of service as" well as upon
the care taken in keeping the lamp-bulbs clean. We may, ther';fore, exclude the effects of dust and dirt in this inquiry, and
consider only the "frost reduction factor" of a clean lamp.

I

For simplicity, let us suppose that the lamp filament emits
lumen of flux of light from a point source at the center of a

spherical bulb emitting

light

in

emitted by the lamp,

the bulb

if

directions.

all

Then

transparency of the glass walls.

Let a be the

the quantity

clear, will be a

is

of

light

As

lumens.

the lamp continues to burn, the numerical value of a diminishes,
FIGS.

I

.\ND

2.

— SINGLE-PH.\SE

owing

UNIP0I..\R MOTOR.

to the deposit of

new lamp, an 88
may take a = 0.95,
a

two or more points by pieces

the armature, but interrupted at

of insulation so as to prevent the flow of short circuit current.
stated that the torque of the

It is

machine

is

proportional to the

square of the impressed voltage, and that the machine possesses

commutator

the characteristics of the usual series single-phase

motor.

A

Theory of the Reduction

Brief

in

the

Service Life of Frosted Incandescent

Lamps.
By
the Electrical

IN No.

II.

a. E. Kennelly.

World

for

page 567. Messrs

published

singh

Pi!.

the

March
J.

results

17th, 1906, Vol.

XLVII.

R. Cravath and V. R. Lanof a series of observations

of New York.
The observations were made on incande.5cent lamps in diffusing
globes.
One set of clear lamps was used, each inside a holophanc diffusing globe. Another set of similar lamps were made
diffusing by frosting, /. c, by dipping their bulbs in an acid

made

at

the

Testing Laboratories

Electrical

bath.

It

was found that

lamps

in

diffu.iing globes

the

average useful

was almost twice

life

of the clear

frosted

lamps,

although

the

initial

internally."
It is

the numerical values reported in this rase
cision

with sufficient pre-

a

= 0.843

respectively, in ac-

the clearer the bulb.

\\ith

lumen

I

steadily emitted by the filament, the flux of

reaching the frosted external layer of glass on the

light

emergence

At

a lumens.

is

first

the frosted layer of coefficient

>«,

ma

lumens radiated off into space and the remainder, a(i-m) lumens, will be thrown back into the glass to
reenter the bulb. In returning through the glass wall into the

there will be

interior, this flu.x will be
(I

and

a" (

I

lumens

-III)

diminished by the transparency factor

will

This flux

reach the interior.

will

emerge
for the second time to the outer frosted layer, after undergoing
reduction by a, so that the flux on second emergence is a'(i-m)

traverse the interior of the globe in

lumens.

Here

again

is

it

all

subdivided,

directions and

a

portion

n'm(i-»i)

lumens being radiated outwards to accompany the first stream,
and the remainder a'Cl-m)* returning back into the glass, to
enter the hulb and emerge for the third time as a'ii-ntV lumens
Again there will \>i subdivision, a'jn (l-mV
at the frost layer.
radiating outwards and (I'd-DiV returning inwards. Proceeding

way we

find the total flux of externally radiated light

is

^

=

or

(page
group of new clear lamps, a group
of similar clear lamps burned to 88 per cent of initial c|), and
:

(l-iii)

= nMj-j +
I

<P

practical purposes.

2oth April, 1907)

,7)11 -(- (i")»

or

[a-

(

+ «'"'

(i-'")'

i-m)l

+

[a-

+ "'"'

(i-'"^'

(i-m^r-f

+

.

[<r (l-»i)]'

-|-

,

(I)

:

i-a'(i-)ir)

The reported numerical values are briefly as follows

7'X),

^"d

of this article to offer a simple rough quanti-

tative theory, in conformity with the above quoted stiitemcnt,
and with the uumerical results reported in Mr. Millar's article.
It is not pretended that the brief theory here outlined is complete or rigid, but merely that it is simple and that it satisfies

ffir

= 0.883

In the case of complete diffusion, when the outlines of the
glowing filament within the lamp become completely concealed,
every particle of the surface will throw half its received light
outward-j into space, and throw the remaining half back into the
If, however, the frostjing is not so deep as to secure
bulb.
perfect diffusion, the outlines of the glowing filament will be
indistinctly perceived, and more than half of the light reaching
the external side of the bulb will be thrown off, the lesser and
Let this
remaining share being thrown back into the bulb.
diffusion coefficient of frosting or coefficient of frosting be
denoted by m. The minimum value of m, or the minimum
ratio of outwardly emitted to total received light, will be o.i
for a perfectly diffusing frosting, and the maximum possible
value of m for very light frosting would be l.o. The greater
the value of »« between these limits, the less the dift'usion and

in this

tlie oljject

a

cordance with the data given.
If, however, the external surface of the glass is roughened by
frosting, each rough glass particle acts as a secondary source
of light, and throws light in all directions. The more nearly perfect the diffusion of light secured by the frosting, the more nearly
complete will be the scattering of the light in every direction.

as long as that of

candle-power of th..'
frosted lamps was greater than the initial candle-power of the
enclosed clear lamps.
In other words, the frosted lamps fell
to 80 per cent of their initial candle-power about twice as
(juickly as the enclosed lamps.
The frosted lamps fell to
So per cent initial candle-power in 216 hours, while the holol)hane-enclosed clear lamps fell to 80 per cent initial candlepower in 428 hours. No reasons for this remarkable contrast in
behavior were assigned.
.\Ir.
Preston S. Millar contributed an article on the nature
and cause of thi.s phenomenon to the Electrical World for
April 20th, 1907, Vol. XLIX, No. 16, page 798.
The article
points out that a considerable diminution in candle-power
was "due undoubtedly to the action of the increasingly dense
carbon deposit in absorbing a gradually increasing |)roportion
of the light which the frosted surface reflects and diffuses
the

carbon on the inside of the glass. For
lamp and an 80 per cent lamp, we

per cent

A

,1

The

total

flux

not been frosted,

which would have radiated out had the hulb
the stream of first emergence;

is

4"

:= n

lumens

(2)

1

:
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So

when

that the ratio of light radiated

when

to the light radiated

clear

<P

-=
*
which

we may

frosted

is

m

for

(l-Hi)

a"

w

;

*

2

(4)

—

a"

=

•P

-=i

(5)

*
or we return to the case of a clear bulb, with no diminution in

candle-power due to frosting.
It

due

is

diminution of candle-power

evident that the greatest

to frosting

m = 0.5,

with

is

m

satisfies

upper line of points indicates what might be expected

if

the

m

were increased to 0.7, representing less diffusion,
lighter frosting and greater translucency.
The Figure shows that ii m
0.7, the frost reduction-factor
would be 0.925 for a
0.9 whereas with m
0.57, as observed,
the factor is 0.875 for a
0.9.
That is, an absorption of 10
per cent in the lamp wall would be accompanied by an additional
frost loss of 7.5 per cent with w
0.7, whereas it is accompanied apparently by 12.5 per cent with m
0.57, and a pure
diffusion frosting of m = 0.5 would increase this frost loss uo

value of

—

=

;

=

=

=

16 per cent.

The deduction from the theory is, therefore, that the frosting of lamps should be as light as possible consistent with ease
If the lamps are unfrosted, the frosting loss is nil,
to the eye.
but the brilliancy of the naked glowing filament

is

unpleasant

the case of perfect diffusion,

The following Table

as represented by formula (4).

are the observed reduction-factors, connected

line.

=

I

i, for perfect translucency, or a
on the other hand, m
frosting so slight as to produce no appreciable diffusion,

If,

20.

;

call

-=

XLIX, No.

The Figure shows that the value of 0.57
the observations fairly well. The lower line of
points indicates what the frost reduction-factor might be expected to be with m =^ 0.5, or perfect diffusion
while the
by the broken

the "frost reduction-factor."
== 0-5 for a frosting of perfect diffusion so that each
If
emergence 50 per cent of the light is radiated out and 50 per
cent thrown back into the glass wall, we have:
ratio

ABC

Figure.

would be
(3)

—

I

the bulb

Vol.

gives the

frost reduction-factor for various transparencies of glass wall,

from

as obtained

this

formula

TABLE I.
m ~ 0.5

Reduction-Factors for

Frost

Transparency

of bulb

or

perfect

diffusion.

Reduction Factor.

Frost

wall.

2—a»
I.

0.912
0.842

0.9s
0.9

0.783
0.735
0.696

o.|s
0.8
0.75

0.662
0.634

0.7

0.65
0.6

0.61

0.59
0.572

0-55
o.S

appears from the above table that if the initial transparency
of a clear globe is 0.95, corresponding to 5 per cent absorption,
the frosting reduction-factor is 0.912, representing a further
It

diminution of 8.8 per cent due to frosting and to the diffusion
which is thereby produced. As the transparency diminishes, by
reason of blackening of the glass wall, the frosting reductionfactor dwindles or the extra loss of light due to frosting becomes greater. In no case, however, can the reduction- factor
fall

below

0.5.

By reference

Trnusparency

CURVE OF FROSr REDUCTION WITH RELATION TO TRANSPARENCY.
If we could frost to the limit m = 0.5 of pure difwo should cease to perceive the outlines of the glowing
filament, and only see the lighted bulb but the frosting loss is

to the eye.

fusion,

;

to the data furnished in

Mr. Millar's

obtain through formula (3) the following values of
three groups of lamps tested

m

wc

for the

:

TABLE
Diffuiion Coefficients as

Type of Lamps

article,

II.

Computed from

Observed
Bulb
Transparency.

Tests.

Observed

Computed

Frost ReductionFactor.

Diffusion.
Coefficient.

per cent for a transparency a

If)

—

New
Burned 1088%
Burned to So%

Table
0.6

0.56
in

II

i.c.p.

shows

for the
for

^ 0.57,

factors

the

tliat

new lamps,

the

wc

0.8

some 200 hours of burning.
aimed at between diffusion of light or
lessened brilliancy on the one hand, and frost reduction-factor
on the other.
the walls, a condition reached after

A

compromise

is

The preceding
lamp,

ignores

a

to be

theory, applied to the

80 per cent

1

the 88 per

for

lamps.

T.-lking

m

comes out

cent

lamps, and

the

middle

value

:

TABLE
Trinapareni

(or

different

checked by

if

tests

It

can

such as those above con-

lamp-bulb be frosted, the theory be-

comes much complicated, and involves the shape of the lampInilb.
It
probably not worth while attempting to supply
is

obtain the following schedule of frost reduction-

PrnsI Reduction-Factors

ordinary incandescent

number of deviating circumstances.

If only a portion of the

0.60
0.57
0.56

diffusion-coefficient

0.57

or 10 per cent absorption

sidered.

a* (i-ra)

0.04
0.857

0.883
0.843

i.e. p.

0.9,

in

only be relied upon
I

=

mimcricil iinrcctions.

If

formula (3)

is

applied,

it

is

to be

expected that the apparent value of the diffusion-coefficient m
for :i zonally frosted lamp would be higher than that of a
completely frosted lamp. Whether a single value of hi would

throughout a practical range of diminishing transparency can only he dctcnnincd cxperimeiUally.
apply

III.

transparencies with
I

r..«i

Reduction

m =

0.57.

Factor.

Film Cut-Outs.
1.0

0.95

085
0.8

0.75
0.7

The

O.OJJ
0.874
o.8a8
0.786
0,752
0.71J

reduction- factors of Table III as deduced from formula
(3) are represented by the heavy curves of the nccompanylnR

A
iin

patent issued April 30 to Mr.

intcresliiiK

subjected

tn

form of

deterioration

pheric conditions.
i)f

film cut-out,

The

an insulaiting cup

from

Samuel Ferguson describes
which is claimed not to be
mciisture

or

other

atmos-

cut-out, as illustrated herewith, consists

criiitaiiiiiiR

mercury, the bnttnui nf the cup
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being separated from a brass retaining vessel by a sheet of
paper or mica. The mercury rests directly on the paper or
mica, under which there is a small depression containing a

98»

or

dv

globule of mercury to insure a better contact between the main

body of mercury and the brass vessel when the insulating

film

da
dt

is

=

da

-

(3)

From
and

a,

the known data, which give simultaneous values of v
a curve like Fig. 2 may be plotted. By drawing a num-

dv
ber of tangents to this curve, as indicated, values of

cor-

da

responding

may

various values of a

to

be found.

as

Fig. 2,

FILM CUT-OUT.

The

punctured.

cut-out

is

designed for insertion in low-po-

which are so arranged that when the film is
pimctured by any abnormal voltage the excessive rush of current will open fuses or other protective devices in the supply
tential

circuits,

circuits.

The

Speed-Time Curves.

Plotting of
By

FIG.

while what

and

AND ACCELERATION;
curve

{v-a)

during ac-

celeration without series resistance, hence

is

negative, and;

da
it

decreases in absolute value as a increases.

dv

is

That

time.

D.\TA, VELOCITY

dv

sought are corresponding values of
to say, having given a number of
ordinates of the speed-time curve, each with the corresponding
slope of the curve at its extremity (as in Fig. i), the problem
celeration,

— ORIGINAL

drawn, represents the shape of the

a. S. Langsdorf.

In constructing the speed-time curve of a particular motor
equipment, and especially that part of it which corresponds to
running without series resistance, there arises the difficulty that
the known data give corresponding values of velocity and acvelocity

2.

is

da

The next

step in the solution

and plot the
•

From

r^

'

latter against a, as in Fig. 3.

equation (3)

/

dv

/

dt

(4)'

=

da
-

/

y;

form the quotients

to

is

^

"fe

'

ti

Now

area in Fig

3,

= —
f;

/,

a.

right-hand integral

the

rfa

represents simply

lying between values

oi

and

a:

the shaded'
of the acceleration ;.

t
Fin.
is

to find the

I.

—ORIGIXAL

DATA.

corresponding abscissas, or to properly space the

vertical lines fi, Vi, vt, etc.

Mailloux* has offered a solution of this problem which can be
to give good results by taking a sufficiently large num-

made

ber of ordinates as represented

in

Fig.

I,

but

it

lacks the ele-

gance and assurance of a straight-forward method, as all methods of approximation must necessarily do.
The following
method, based on rigid laws of the calculus, requires no approximations whatever, and gives results quickly and easily.

From

the relation

dv

FIG.

=

hence, by equation

dt

where a

= acceleration

vz=
/

there

may

in miles per

curate results

be written

dv
a

•Notes on the
/ol.

XIX.

Plotting

of

(2)

Trans.

A.

I.

E.

(4),

litis

area

E..

is
is

is

the ela/'sed time between-

necessary to plot Fig. 2 to a large scale, bein

general

necessary in drawing the tangent
It

da

Speed-Time Curves.

it

cause the curve

da

=
dt

CURVE.

and Vt (corresponding to Oi and ai, respectively).
This method has been tested by applying it to a particular
problem, and has been found simple and reliable. To get ac-

seconds,

in

— DERIVED

velocities Vi

hour per second,

velocity in miles per hour,

^ time

3.

(I)

is

rather

flat,

and hence care

is-

lines.

hardly necessary to add that the complete speed-time

curve can be drawn in the correct position with respect to the
origin only when one of the original ordinates of Fig. i is
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located with respect to the origin but this is usually fixed by
other considerations, such as the acceleration at starting, or dur-

of the generators.

ing the period of rheostatic control.

volt,

;

The Power

Plant of the University of

may

operate one or more

this jackshaft are belted

generators,

The

built

jackshaft also operates a rope drive, which furnishes

power mechanically

not considered good
ordinary circumstances it
engineering to install widely diflferent types of machinery
in the same plant, yet this very condition is the most dis-

to the electrical laboratory.

Situated adjacent to the reciprocating engines

is

150-hp

the

is

and commendable feature of the

tinctive

To

two 40-kw, 125by the Electric Machinery
Company, of Minneapolis, and one so-kw, 250-volt Westinghouse
three-wire machine.
This machine is provided with collecter
three-wire

poses.

Estep.

UXDER

friction clutches so that either engine

20.

rings for generating alternating current for experimental pur-

Minnesota.
By H. Cole

XLIX, No.

Vol.

plant of the University of Minnesota.

electric light

The

and power

different

types of

machinery installed afford excellent opportunity for instruction
and experiment in electrical and mechanical engineering, while
at the same time the plant furnishes electricity for lamps and
motors in the buildings of the University. This double function
is evident throughout the entire installation.
The plant is of 265 kilowatts capacity and generates direct current on the three-wire system, the wires being laid in underground tunnels to the various buildings on the campus. Electricity is

generated for lighting

all

of the University buildings,

and during the daytime power is furnished to the motors in the
University machine, pattern and forge shops, in the foundry, in
During the
the physical, mechanical and electrical laboratories.
winter peak loads the demand for power is beyond the capacity
of the present installation and alternating current from the Min-

Company

neapolis General Electric

is

FIG.

used to make up the de-

2.

—CORLISS

De Laval steam
of 150

lbs.,

ENGINES AND

turbine.

The

ELECTRIC

GENERATORS.

turbine uses steam at a pressure

has five nozzles, runs at 12,000

r.

p.

m.,

and

direct

is

connected through reducing gears to two 50-kw, 1200 r. p. m.,
125-volt Sprague generators.
The turbine and generators oc-

cupy a floor area 4 ft. x ID ft. and afford a striking contrast to
the bulky 125-hp Corliss engines.
The w-holc steam plant operates non-condensing. A superheater is being installed for use with the turbine.
The remaining unit consits. of a 60-hp Munzel gas engine direct connected to a 3.i-k\v, 220 r. p. m., 250-volt, six-pole generator, fed from a loo-hp suction gas producer using anthracite pea
coal.
The engine and producer were made by the Minneapolis
Steel & Machinery Company, and the generator by the Electric

The engine

.Machinery Company.

is

of the two-cylinder, four-

stroke cycle horizontal type with the generator and flywheel be-

FIC.

ficiency.

I.

— UE

LAVAL TURBINE ANIJ SPRACUE GENER.\T()R

Power from

tween the cylinders. The ignition is by means of a low-tension
magneto the governor throttles the mixture of gas and air.
The flywheel is extra heavy, and the speed ro.iiul.itinn sntisfac;

the latter source is also used for the lighting

which time the University plant shuts down.
housed in a substantial 75 ft. x 100 ft. brick annex
to the Electrical L.-iboratory. The boiler and gas-producer rooms
occupy about half the floor space. The boiler rcwim floor is
5 ft. lx;low the street level, and the coal is dumped (lincllv from
after 9:30

The

p.

plant

m., at

is

wagons into bins situated on this level.
Steam is gcnoratcd at 100 lbs. pressure

the

rated at 100 hp

6

Taylor Company

return-lubular
is

the

;

tyjic.

in

two

Iwilers; our

by the .\ultniaii
the ollior, rated at 95 hp, is of the common
The feature of this return-tubular boili-i

of the water-tube

is

"Dutch oven," which

is

tyi)c, built

an extension of the furnace

buili

out about 3 ft. from the l»oiler front. It afforfls additional gralr
area and slightly improves the combustion. Natural ilrauglil l^
furnislied by a loo-ft. I/rick stack. 3 ft. in fliameler al the base

on induced draught by lli<draught fan direct connected I"
The feed water is heated in a Sorgc
a small vertical cnpiic.
Cochrane liealcr, using exhaust steam. Steam is led through
5-in. mains from the boiler* to an R-in. heaflcr, from which inI'f'ivision

is

made

for ex|)criments

installation of a ro8-in. induced

dividual mains lead to

Two
One

iIk-

is

a

10 x 13, 44-h|> high-speed, sitigic valve

automatic engine, built by the Alfree Engine Company, and the
other i.* a 125-hp cro«-compound. Twin City Corliss. Both of

thrm arc
basement

l>clted

Tbi^

to

a

shaft

roller
is

l>earing

j.ickshaft

lory.

3.

-

The producer

.MiN/.i;i.

is

I'KonicKR gas kngini:.

designed to operate continuously,

vided with two scrubbers and genorates

engines and turbine.

recijwocaling engines and otic siratn turbine arc installed

of the engine*

riG.

located

in

the

divided into segments coimcclcd by

gasolini- cnKine oper.ites a fan for

ing the producer,

.iiid

also a small

its

own

steam.

is

A

pro-

small

blowing the air used in startpump which compresses the

used fur starling the main engine
design of the piping iM-tweeii the engine ;iiid prnilucer is
particularly good. The pipes froiii the engine leail straight down

air

The

through the engine room

floor,

and are then carried directly

to

May
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the producer, which being on the boiler
the engine

room

room

level 7

ft.

connection

floor, is so situated that the

is

below

made

Mechanical Refrigeration

The problems

the whole

age battery has been in«talled by the Electric Storage Battery
Company. It consists of two sets of 55 cells, each set being
provided with 20 end-cells. 1 he battery is rated at 320 amperehours, normal discharge being 40 amperes for eight hours, and
the

ma.ximum

ito amperes for one hour.

A

raise the potential of the charging current.

volt

motor

direct connected to

It

booster

is

used to

consists of a 220-

two 70-volt generators.

two switchboards. One of seven panels conmain switches, station instruments and circuit breakers.
The other has six panels, two of which carry the inanuallyoperated end-cell switches and apparatus for controlling the batOn the four remaining panels are mounted distributing
tery.
These switches are of the double-throw type the
switches.
upper connections carry alternating current from the General
Electric Company, while the lower ones carry current from the

The

plant has

and the

Central

Station,

with only two right-angle bends. The exhaust muffler and compressed air reservoir are also located under the engine room and

makes an exceptionally neat and compact arrangement.
To render the load on the plant as steady as possible a stor-

991

of mechanical refrigeration are of special in-

terest to the central station organization at this season of the

when

year,

consumer

rapid

the

that

warm weather warns

approach of

time to

is

it

make

the

provision for the early use of

Probably at no other time can the central staapproach the ice-using public with a better chance of
securing a hearing on the question of mechanical refrigeration.
artificial cooling.

tion solicitor

Such loads are especially desirable for central stations in the
summer, for in addition to being of the non-peak variety they
attain their largest value at the period

when

the lighting equip-

tains the

:

University plant.
SEPT.

G.

According to tests made by Messrs. Rawson, Lowey and Armstrong the two boilers together evaporate 8 lbs. of water per

FIG.

most

is

small units

As

— ME.\.V

DEC,

Such a power requirement

in

therefore a most satisfactory addition to the
upon the regular lighting and power mains.
is

refrigerating load

a

NOV.

TEMPER.\TURE CH.\NCES.

underworked.

nient

many

demands

I.

OCT.

always a long load

is

essentially

a

summer

load

is

it

months, the "hours of daily operation following the weather conditions.
It is a day load at any
time of the year, and continuous during the hours when the
cooled supplies in the refrigerating boxes are being removed
and replaced by new supplies to be cooled. When used in meat
in the hot

hotels, restaurants and by food-supply dealers, this
power load comes on at a time in the early morning when other
demands for electricity are very small, and becomes less at the

markets,

when

time

the electric lighting increases, for then the refriger-

ators are usually closed for the day.

This refrigerating load
usually be eliminated from the peak load, preferably by an
;iUtomatic clock mechanisni arranged to cut off the current from

may

the compressor motor at the time of the peak, and if the
apparatus is stopped but an hour or two the rise in temperature
;n a well-designed plant will be but a few degrees.
Fig. i

i.-.

diagram showing the mean temperature changes during the
year in different parts of the country compared to the variation
a

FIG.

poiuid

of

4.

—BOILER

coal;

the

ROOM, SHOWING

DUTCH OVEN.
i

fed

.-Mfree engrine,

by

the

^
u??

7

return-tubular

steam per indicated hp-hour, or 5'/.
lbs. of steam
or 5.3 lbs. of coal per ihp-hour. Including labor, interest, depreciation and fuel it was found that the reciprocating engines operating under an az'eragc load of 25 kw for the day's run delivered energy to the bus-bars for 4.93 cents per kw^hour.
The
boilers burn soft coal costing $3.75 per ton, which makes the
fuel cost of the Alfrec engine 1.37 cents per kw-hnnr and that
boiler alone, uses 33 lbs. of
lbs.

of coal per ihp-hour

of the Corliss

1..33

;

the Corliss engine uses 28

The turbine uses 28 lbs. of steam per ihp-hour, so that its
steam consumption is about equal to that of the Corliss. On
account of the elimination of belt losses, under full load, the
cost per kw-hour generated by the turbine is about 2 cents.
The gas engine consumes 1.25 lbs. of anthracite costing $5
per ton, for each hp-hour. This makes the fuel cost for the gas
engine alx)Ut .42 cents per kw-hour and the total cost of the
energy is about 1.7 cents per kw-1i<iur. The economy of the ga.-;
;

engine
It is

very apparent.
seen from the foregoing description that the plant affords
is

an excellent opportunity for comparing the service given by reciprocating engines with that furnished by a steam turbine and
Sufficient time has not yet elapsed, howa producer gas engine.
ever, to permit of any comparisons of the relative merits of the
three types of prime movers under routine service conditions,
1)111 a year's exiperience will undcuibledly bring out interesting d,il:i.
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C'l'RVES OF

REFRIGERATING DUTY.

hours of darkness, the data having been obtained from
weather bureau records.
In the latitudes of New York and
Boston a refrigerating load offsets or takes the place of a rethe

in

cents.

—

"

duced and equivalent lighting load during half the year, and
the

in

southern states, eight months.

l*"ig.

2

shows characteristic curves of refrigerating duly com-

pared to the mean temperature curve for the latitude of
^'ork.

The upper curve shows

power or cost of

ice)

New

the variation of duty (in cost of

where the refrigerators are usually

doors, as in hotels, restaurants, cafes,

etc.,

the mininiuni

in-

loid

or cost being about 65 per cent of the maximum, and the total
yearly amount being about nine times that of the hottest month.

The lower curve shows

the variation

of duty

where the re-,
meat

frigcrators arc partly exposed to weather conditions, as in

markets and shops for food products; the minimum load being
.1O per cent of the niaximiini and the total yearly amount
ec|ua! to about seven times that of the hottest month.
If e.xabout

:

:
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pressed in hours of daily operation, the maximum during the
hottest month would be about i8 or 20 hours per day in an
average automatic plant whose operation is self-regulated by a

For indoor refrigerators

thermostat in the refrigerating space.

minimum

of 65 per cent or about 12
and for partly
to 14 hours per day during the winter months
exposed refrigerators the minimum will seldom fall below 30
per cent or six hours per day. It is good practice in providing

would

this service

fall to a

;

for any

future increase, to install

a larger plant than

is

at first

the other.

usually pay to install an automatic plant where

It will

maximum

the
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ice

consumption

is

between 800 and 12,000

lbs.

24 hours, provided the cost of energy is reasonable. Wherever
electric energy can be furnished for motor purposes at less
than 5 cents per kw-hour, automatic refrigeration effects a
large saving over the cost of ice, with the additional advantages
in

of avoiding the labor and. annoyance of charging with natural

elimination of dampness, and ability to obtain temperatures
The appro.ximate power
lower than are possible with ice.
requirements for the mechanical process corresponding to
different values of natural ice consumption in 24 hours are as

ice,

follows

Rating of Corresponding
Mechan. Plant in H.P.

Natural Ice
Lbs. in 24 Hours.

800

1.5

1,500

2

2,800

3

5,200

5

8,100

7-S

10

12,000

The following

data,

transcribed

Company,

Refrigerating

.\irtomatic

temperatures most approved

in

from the practice of the
shows the cold-storage

operation

34°-36° Fah.
Lard.

Beef.
(in bbls.).

Meats

Butter (for market).

Milk.

Canned Goods.

Mutton.

Beer

FIG. 3.

— MOTOR-DRIVEN

CO.VII'KtbSUK, K hi, h

i

\

tK

AMJ CONDENSER.

In such cases the desired refrigeration will be pro-

necessary.

duced rapidly, and the 'laily maximum duty may not be more
than 15 or 16 hours in the hottest month, with a variation during
the year as
It

is

well

shown by

Cider.

Oysters.

Eggs.
Fish (dried).

Pork.

Fruits.

Vegetables.

Veal.

Lamb.
Fah.

40

Beer

Wines.

(in bottles').

the respective curves.

established ihat electric

(in brine).

28°— 30° Fah.

motors furnish the best

form of power for driving refrigerating apparatus because of
Their
the simplicity of their installation and ease of control.
fir^t cost is comparatively low and their operation certain and
The only valid reason which has heretofore prevented
cheap.
central stations from trking up and pushing artificial refrigeration by electric power has been the lack of the necessary automatic devices to limit the operation of the equipment to the
hours when it is needed in the same way that automatic pumpNon-automatic plants are limited to
ing outfits are now used.
installations where the conditions warrant the employment of
This means that the field is restricted to
skilled attendance.
plants of large capacities or to installations where other ma-

Game.

Cheese.

Poultry.

Fish (fresh).

i8°— 20° Fah.
Butter (long storage)'.
(long storage).
Poultry (long storage).
Melting ice will chill the temperature of a refrigerating spnce
to about 45 degrees F., unless the box be closed for a long time,

Game

—

chinery requiring attendance

is

m

operation.

Semi-aiitomatic

be employed in connection with other c(|iiipment
or limited to daytime operation by the use of an auxiliary brin
system. Automatic apparatus is best adiiptcd to use where it is
desired to maintain a constant temperature with a miMiinum of

apparatus

may

attendance.
In view of the relatively small power requirements of tin."
avcraKc consumer of central-station refrigeration, the automatic
system is of special interest to all new business departments.
Many initallations could not be operated without an absolutely
prohibitive expense if regular attendance should be required '.o
start and Mop the machinery when its service was needed, or
producing
if the apparatus were allowed to operate continuously,

an unnecessary degree of cold. During a recent test of nearly
f«) hours upon an automatic system the thermo.<lat moved so
exactly as to stop a 3-hp motor-driven comprcs.wr more than
1500 times at the predetermined temperature of 36 degrees
F. in a large rcfrigcr.iting box,

cf|iiipmcnt

when

the

and again of

itself started

llir

temperature had risen but 2 d.-grecs to

38 degrees F.
Sizes of units should be selected on the basis of the smallest
amount of natural ice that can be economically replaced by
mechanical refrigeration on the one hand, and the smalleal
plant

which rould afford the services of a regular attendant on

r

when

!(..

.)

MAIN

the tcinpcralur,'

«l|-|llc,l

may

RATdH IN llASKMENT.

po.-,sibly

fall

to 40 degrees.

It

can-

be further reduced witlioul external applications of conMeats and other perishditions hastening the rate of nulting.
able products cannot be kept during warm weather more th.in.
a few days under these circumstances, atid the dampness resulting from the use of natural ice hastens decomposition in.
not

manv kinds

of foodstuffs.

The uniform temperature, dry

air,.

:

May
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reduced cost of cooling, dispensing of the ice storage space and
flexibility of location in an electrically operated refrigerating
plant are strong points in

its

favor.

The improved condition

of

the products under mechanical refrigeration led one user to state
that "if some one would offer to build us an ice box and keep
it

with

filled

ice at their

expense,

we would

not accept

it

in

preference to our plant."

The

central

station

showing the

figures

solicitor

definite

is

keenly

interested

economy of an

any

nipared with the cost of using natural ice.
a 3-hp automatic plant, which in 24 hours is capable of

refrigerating plant

Assume

ci

producing refrigeration equivalent to 2800
ice.

in

electrically driven

in a

Natural
ft. can

lbs of ice.

well-insulated refrigerating space of 4000 cu.

minimum temperature of 45 degrees in hot weather,
cool about 4300 lbs. of food supplies during the 24

the

cooling

The
cooling

mains of the

the

This service

calls for 42 tons of ice per

month

month,

w'hicli

The

hot season at $3 per ton, $126.
annual consumption, figured on the average requirements of

the

characteristic

curves

in the

of

refrigeration,

would cost about

New

capacity of the plant

energy

The

main compartment

is 41 ft. long by 39 ft. wide, and around the
walls are run three lines of 2-in. cooling pipe spaced 14 in. apart

The room

centers.

On

age of

This

fruit.

17

is

The expansion valve of

On

the upper floor

A

coils.

is

6

the street floor

ft.

is

ft.

6

a

is

a unique

high and

in.

room

long, 9

the system

is

electrically

for the temporary stor-

ft.

wide and 10

high.

ft.

located in this room.

is

arrangement of refrigerating
ft. long and 7 ft. wide is

central aisle or corridor 33

full

electrical

the

is

produce, the temperature being kept automatically at
34 degrees
F.
An air lock 19 ft. long and 6 ft. wide protects the room
from excessive loss of cold when the chamber is entered. The

equipped with about goo

The consumption of

made of

2.5

Equivalent automatic refrigeration, in the same space and
under the same conditions, would produce a temperature of 45

food supplies per day.

basement.

the

Bedford Gas and Electric Company.
is

$756.

degrees, or the usually desired cold storage temperature of 36
degrees (in a space of about 2300 cu. ft.), cooling 4600 lbs. of

in

in the use

is

tons of ice in 24 hours. The condenser is of the double-pipe type.
Part of the basement is
utilized as a refrigerating chamber for fruit, nuts and green

lighted.

cost for each

compactly

driven by a 5-hp, 220-volt,
direct-current Genera! Electric motor supplied with power from

on

hours.

The compressor

coils.

and

would

being located

coils

chief interest of this plant

maintain a
will

993

ft. of 1%. in. pipe for cooling to the
capacity of the plant.
On each side of this corridor are
three separate rooms for the storage of bananas. Folding shutters covering air-ducts are fixed in the corridor wall of each

room

so that the cool air of the corridor can be admitted freely

or cut

away from each compartment.

The capacity of the floor
bunches of bananas, and each of the rooms is

.ibout 8000

is

equipped with a gas heater to

facilitate ripening.

The demand

from retail dealers varies considerably with the weather changes,
and at times part of the accumulation of ripe bananas would be
ruined if it were not for the possibility of keeping them at
from 55 to 60 degrees F. by the refrigerating system. In case

demand

slackens, the product can now be held fresh and
by the cooling coils, saving sometimes from 300 to 500
bunches in a single day. The arrangement of rooms enables
bananas to be ripened in one compartment and held for storage
in others, without interference.
Normally the coils are cut off
from the balance of the plant by a valve, but it is a simple
matter to transfer the cooling action to the corridor when it h
needed. This plant is probably the first of its kind, and already
the savings made by it have been most gratifying. It marks the
beginning of a widespread use of automatic electro-mechanical

the

ripe

refrigeration

in

wholesale fruit houses, and deserves the in-

of any central

spection

station

man happening

to

be

in

the

vicinity.

FIG.

will be

5.

—REFRIGERATING

Proper Selection of Steam Engines.

COILS IN CORRIDOR.

about 1646-kw hours per month

if

the plant

is

operated

continuously, and at 4 cents per kw-hour will cost for each
hot month about $72, including the necessary cooling water.
The annual cost should not exceed $432, making a yearly saving
of $324.

In a very few years this saving would pay for the
of the plant.
This is an important point for the

installation

central station

man

to

bear in mind, because the consumer often

hesitates to pay the cost of a

new

installation

through failure

to realize that the saving in the long run will be so great that

the cost of the plant

is

a

mere incident

in the

conduct of his

In a paper with the above title, read before the recent annual
meeting of the Iowa Electrical Association, Mr. H. E. Chase

from the standpoint of the smaller

treated the subject

central

station.

After some general considerations he took up the case of
no heating system,
with boilers more or less ancient (allowed, say, a pressure of
a plant running during the night only and

lbs.).
If but one unit can be had, the medium short
stroke Corliss type would, in this case, be the proper engine to

90 to 100
buy.

Under

same

the

conditions, but with a higher boiler
simply resolves itself into a matter of
the first cost, or personal preference on

business.

pressure available,

The field of mechanical refrigeration is constantly extending
and an interesting installation which illustrates the elasticity
of artificial cooling by central station service is that of the large

the part of the purchaser, whether the selection would be the
simple Corliss slow-speed or the tandem-compound high-speed

wholesale fruit firm of I. C. Sherman & Son, located at 1776
Union Street, New Bedford. Mass. In this plant, which is
illustrated by the accompanying photographs, the refrigerating
compartments are located on thr»e floors of the building. The
plant was laid out and installed by Mr. Eugene Carpenter, of
Newton. Mass., representing the .Xutomatic Refrigerating Company, and it consists of the standard motor-driven ammonia
compressor, cniuU user, receiver, expansion valve, regulation and
The switchboard
piping manufactured by that organization.
of the installation is located close by the office on the first floor.
the balance of the equipment with the exception, of course, oi

dollars

and cents

engine, and

if

it

in

the sizes are properly proportioned to the

work

be but little difference in economy of
operation. Conditions all being equal the balance of difference
would be in favor of the high-speed compound.
In the larger plants with engines of from 250 horse-power up.
to be done,

there

will

with units of size suitable for the load conditions, the superiority of some type of slow or medium speed engine is beyond
question, but in the average small plant, the slow-speed engine has

no

place.

This decision

is

based on the following

deductions
First, that as a

prime mover the

clibor.ite

dash pot or other

:
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warranted when compar-

XLIX, No.

In concluding the autlior said that after a good

accelerated cut-off devices used in the present slow-speed, drop
cut-off engines are complications not

Vol.

of close observation of

many

20.

years

kinds of steam plants, he believes

all

ing results.

the slow-speed detachable gear machine will run longer with

Second, the centrally-balanced direct-acting shaft governing
device serves its purpose to a much better advantage than the

little or no attention than the high-speed type. Yet at the end
of a term of years under practically the same conditions, the

over-hauling and repairs necessary will be about the same in

indirect fly-ball governor.

Third, the shorter strokes and moderately high speeds will,
by reducing cylinder condensation, give better economy on light
loads than the longer strokes and resultant slower speeds, and
we all know the small station runs more light loaded hours

Fourth, the bugbear of more wear of moving parts in the
high-speed machine will have a different look if we take our
little note book and make comparison of the number of moving
parts on the valve gear side of the modern high-speed compound as against a Corliss.
Fifth, ease of direct connection to generators, less floor space

and foundations needed, resulting
initial

comparatively

a

small

generating

on one generating

will handle the
m. and daylight, and in some cases the fuel
which could be saved by installing such an outfit would be
unit,

load between 10

set

p.

surprising to say the least.

than otherwise.

ing the

Finally as to a plant depending

either case.

very

in

materially

reduc-

investment.

Sixth, the majority of tests of the different types show that
is a somewhat better uniformity of steam consumption

there

under great variation of loads. In a published test made by
Prof. Carpenter of Cornell University, a few years ago, it was

shown that a simple Corliss rated at 120 horse-power took
from 27 to 30 lbs. of steam per hp-hour when operated at a
load of from 95 to 140 horse-power. The same engine operated
one-half load or about 60 horse-power required 45 lbs.
steam, and from 30 to 40 horse-power the steam consumption
From a number of
was from 60 to 70 lbs. per hp-hour.
at

published tests from different builders the following data have
been selected as a fair representation of duty for high-speed
engines:
engine, using dry satusteam at an average pressure of 125 lbs.; speed, 250
cylinders 12 in. and 20 in. x 14 in.; rated at about
r.
p. m.
150 horse-power.

made on

In the discussion, Mr. George S. Carson cited tests

condensing engine kept as a reserve in the Iowa
city water-power plant.
This 21 in. x 20 in. engine took 30
lbs. of steam per indicated hp-hour on full load.
As showing
the beneficial effect of having a small engine running fairly
well loaded during light load hours rather than a very large
unit running much underloaded, he cited the case of a plant
which originally had a very large Corliss engine unit.
A
smaller CopHss unit was purchased at a cost of $2,500 and
this was run during light-load hours.
It saved $1,700 in
operating expense the first year.
Mr. Austin Burt told of a four-valve engine which got in
a high-speed

bad condition and was found to be taking 125 lbs. of steam
By readjustment this steam consumption was
brought down to 90 lbs., but soon went back to a higher
figure.
Tests on a Curtis 25-kw exciter steam turbine showed
a consumption of 32 lbs. of steam per hp-hour at full load and
per kw-hour.

60

lbs.

at one-half load.

Zahm

Mr. A. W.

where by running

told of a case

a 250-hp

unit as against a 350-hp unit the former being run overloaded

most of the time the cost of energy
reduced 50 per cent.

at

the switchboard

was

Tandem compound non-condensing

rated

;

%

At

load taking 50 to SS
"
"
35
V2

"

"

"28

" full

"

"

25.S

"

"

"

24-8

"

J4

1J4

lbs.

Staff.

steam per hp-hour.

"

"

"

"

"

"

The following appointments have been' made recently at the
Worcester Polytechnic Institute.
Joseph O. Phelon, M. M. E., assistant professor of electrical

"In order to get an idea of what the average practice has
been among our brother central-station men in the selection
of engines, stations in about 45 counties in the central part

Iowa, comprising the territory formerly traveled over by
the writer, were taken up. These included \ total of 62 towns
ranging in size from 90,000 to 1800, tJic larger number averaging alx)ut 3000 to 3500. There are located and being operated

of

in these towns 64 central stations
and i>owcr to the general public,
ownership and 18 are municipal
heating plants in cfnincction and

Worcester Polytechnic Electrical Engineering

furtiishing electric light, heat

46 of these are under private
plants; 6 operate hot water

engineering

Albert

l<i

llti-

proper .ilictinn.

In gning over the

list

we

Then again we

find

the

simple

high-speed

engine

in

plants

kw during 24 hours. From this showing wo
must n.'iturally draw the inference that the local conditions
surrounding each plant must govern to a large extent the se-

averaging 150

lection of machinery.

the aver.'iKe plant in

Persfmally the author believrt that for

towns of from

.looo

tfi

in.oon, the

short-

•troke nieilintn^spccd, non-releasing, gear rngiue, with preferably the Corliss lyfK- valve, will give the best regulation, lowest

steam consumption and smallest repair accoiin*
a term of \'rars."

at

the end of

electrical

H.
at

.M.

E,,

assistant

professor of electric

the institute, to be professor of electric

George R. Olshausen, I'h. 1)., UcpannKiu of Physics, Cornell
to be assistant professor of theoretical electrical

engineering.

Carl D. Knight, B.
the

institute,

follows
at

of

University,

tyiie.

"Now

professor

railway engineering.

engineering.

fmd the Corliss engine in small plants shutting down at 12
o'clock where the oulpiil at peak does not exceed Jo kw.

be

to

institute,

Ricliey,

S.

railway engineering

8 are using direct steam for
the public service heat. Among these plants the motive power
Thirty simple Corliss, four comis
distributed as follows
pound condensing &>Tli»9, six compound condensing highspeed, and thirty-lwo engines of the simple high-speed typo.
Numerically the high spee<] has a slight lead, ahhough of
iur«; fhc total power would be largely in favor of the Corliss
:

the

at

engineering.

Francis

house

J.

to

be

S.,

instructor

iustruct<ir

electrical engineering at

in

experimental

in

.Vdanis, E. E., Engineering Department,

Elec.

&

Mfg.

Co.,

to

be

instructor

in

electrical

Westingelectrical

engineering.

With

these

ap]>oinlments.

Electrical Engineering
Institute

Harold

the

corps

of

instructors

of

the

department of the Worcester Polytechnic

for the college ye.ir

|(jo7

njoS

will

be constituted as

Smith, M. E., Director, professor of electrical
Graduate from course in electrical engineering,
Cornell I'niversily, M.
i8(}l.
(U-Rree,
Resident and nonresident graduate studeni in eleclrical engineering al Cornell,
1891-1893. Adjunct professor of electrical engineering, .Arkansas Stale University, 1892.
Eleclrical engineer and designer,
Elektron Mfg. Co., l8(j,s.
Professor of electrical eugiiiccring,
Purdue University (head of <lepartmonl ). i8<)5-i8()(i. Professor
of electrical engineering, Worcester Polylechnic Institute, 1896.
B.

engineering

:

I-"..

Consulting electrical engineer, various clients, l8()7,
Joseph O. Phelon, .M. M. IC, professor of electrical engiGraduate from course in mechauic;il engineering,
neering:
Worcester Pnlvleihnic Instilulr. B. S. in M E 18S7 Graduair
,

:

May

i8,
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student and instructor in physics. Worcester Polytechnic InstiB.

1887-1889,

tute,

Worcester

Polytechnic

Fellow

Sibley

1900.

versity. 1900-1901

of

:

until

Institute,

M. M.

Worcester

Cornell

Polytechnic

Uni-

Institute,

1901-1907.

Albert

Graduate from course

University, B.

and

M. E. degree.

Purdue

in electrical engineering.

In charge of mechanical

1894.

departments Citizens' St. Ry. Co., Muncie, Ind.,
position with Marion City Ry. Co., 1899.
Chief electrician Union Traction Co., of Indiana, to 1900.
Electrical engineer, Union Traction Co., of Indiana, Indiana
Union Traction Co. and Indianapolis Northern Traction
Co.
Chief engineer of all systems consolidated under the
Indiana Union Traction Co., 1905.
Assistant professor of
electric railway engineering, Worcester Polytechnic Institute,
electrical

until

1

Same

1899.

905- 1 907.

George R. Olshausen, Ph.
engfineering

electrical

retical

professor of theo-

assistant

D.,

Graduate from course

;

1896-1901.

of mechanical

Ph.

D.

Berlin,

of

physics.

professor

.Assistant

1901.

Armour

engineering.

Professor

1901-1902.

Technology,

Institute

of

Armour

Institute,

1902.

Engineer with Messrs. Lichter & Jens, on power station work,
Neb., 1902- 1903. Department of physics, Cornell Uni-

Omaha,
versity,

Carl

1903-1907.

D. Knight, B.

engineering

Following are abstracts of some of the papers and the report
part of the proceedings of the last day of the meeting of the
.\merican Electrochemical Society, held in Philadelphia, May
2. 3 and 4, which were omitted from last issue owing to lack
of ^ace.
01"

instructor in experimental electrical

S.,

Graduate from course

:

Worcester Polytechnic
Electric Co.,

B.

Institute,

engineering.

electrical

in

degree,

S.

General

1903.

Instructor in electrical engineering at

1903-1904.

ELECTROCHEMICAL PROCESSES

J.

Adams.

author suggested the appointment of a committee to take up
fhis matter which is of such enormous importance both to
electrochemical engineers and central station men.
The paper was discussed by Messrs. Sperry and Taylor.
C.\RB0NS.

paper on "Carbons in Electrometallurgy," by Mr.
Fitzgerald and Dr. J. Forssell was the first paper on
of experiments undertaken to determine a great many
data which are useful when carbon is employed in
.\

E. E., instructor in electrical engineering
in electrical

engineering, Worcester Poly-

Graduate

technic Institute, B. S. degree, 1904.

assistant, elec-

engineering department, Worcester Polytechnic Institute,

Engineering department, West-

E. E. degree, 1906.

1904-1906.

inghouse

Elec.

& Mfg.

Co.,

Instructor

1906.

electrical

in

engineering at Worcester Polytechnic Institute, 1907
Albert T. Childs. B. S., graduate assistant in electrical engi.

neering: Graduate from course in electrical engineering, Worcester Polytechnic Institute,

B.

F.

F. A. J.

a series
different
electro-

The arrangement of the experiments were
described in detail and shown by illustrations, and a peculiar
observ-ation was mentioned which had been made during the
metallurgical work.

It was found that carbons within the furnace did
show a voltage drop higher than other identical carbons in

experiments.

The

but outside of the furnace.

series,

have produced

this peculiarity

were

causes which might

briefly discussed.

BOMB CALORIMETER.

A

paper by Dr. Henry Noel Potter described the design of
a bomb calorimeter for measuring the heat of combustion of
substances giving solid oxidation products. By means of it the
combustion heat of silicon was determined and found to be
7594.8 calories per

gram or

equivalent to 215.692

gram

calories.

ABSORPTION-.

Graduate from course
trical

LOAD ZQVAUZTXS.

ST.ATION

concern to go to a large city even if the energy cost is somewhat higher, in view of the compensating effect of other facilities.
The cost of the kw-hour should be the fundamental unit,
and should be derived from actual conditions of working. The

the institute 1904.

Francis

.\S

In a brief paper on this subject Mr. John Meyer discussed a
former paper on the same subject by Mr. E. A. Sperry. He
pointed out that it may be more profitable for a manufacturing

engi-

in

Washington University, 1890; B. S. degree. 1890.
Assistant engineer Union Depot R. R. Co., St. Louis, 1890-1891,
chief engineer Union Depot R. R. Co., 1891-1894.
Chemical
manufacturing with CO. Knoblauch and instructor in theoretical and practical astronomy, Washington University, 1S94Chief engineer. Union Depot R. R. Co.. 1895-1896.
1895.
Manufacturing with Wni. Wharton, Jr., Co., Philadelphia, 1896.
Advanced work in mathematics and physics, University of
neering,

Berlin,

Electrochemical Society.

Richey, B. M. E., professor ^f electric railway engi-

S.

neering:

Philadelphia Meeting of the American

in

1896-

Institute,

Assistant professor

E.. Cornell. 1901.

The

physics.

in

Instructor

1896.

engineering,

electrical

in

engineering.

electrical

Instructor

1889.

E.,

Worcester Polytechnic

engineering.

electrical

E.

in

S.
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S. degree,

B.

1906.

Sturtevant Co., and Westinghouse Elec.

Experience with
& Mfg. Co.

A paper on energy changes accompanying "'adsorption" was
presented by Dr. Harrison E. Patten, of the Bureau of Soils,
Washington. D. C.
The term "absorption" is used in g:.-.era: to des:g:-.",tc the
process by which a solid or a liquid draws unto itself and retains within its structure, or on its surface, another solid,
liquid

Where

or gas.

two form

a solid retains another substance so that the

homogeneous body, the mixture
chemical compound or a solid solution.
a

is

either a definite

A special case of absorption has been termed "adsorption,"
which may be defined as the existence of a difference in con-

Walter D. Stearns, B, S., graduate assistant in electrical enGraduate from course in electrical engineering,
Worcester Polytechnic Institute, B. S. degree, 1906. Experience
with the Ontario Power Co. and W'estinghouse Elec. & Mfg.

centration or density of the film adjacent to a bounding
solid,
and the concentration or density of the mass of the liquid or
gas which bathes this solid.

Co.

physical

gineering

:

George R. Martin, B.

S.,

graduate assistant

in electrical

gineering: Graduate from course in electrical engineering.
cester

Polytechnic Institute,

with the Westinghouse Elec.

Sidney

W. Farnsworth,

engineering

;

S.

&

Mfg. Co.

Wor-

Experience

1906.

B. S., graduate assistant in electrical

Graduate from course

Worcester Polytechnic

degipe.

B.

en-

electrical

engineering.

Institute, B. S. degree, 1006.

Experience

in

chemists,

discussed by Prof. Bancroft.
ELECTRIC L.\BOR.\Tl>RV KIRN.VCES.
papers presented by Prof. S. .A. Tucker, of Columbia
University, dealt with the "Coustrucliou of Electric
Furnaces

Two

Work."

for Laboratory

The

furnace described

first

furnace which

is

size.

the Actonian Prize.

of the Royal Institution. London, have awarded

the .\ctonian prize of one hundred guineas to
;is

the

author of the

Radioactives."

i>;s;iy.

useful for

is

a

granular carbon resistance
in laboratory work.

many purposes

is lined with magnesia brick, the
electrodes arc of
.\cheson graphite and the granular resistor is crushed gas
coke,
there being no particular care necessary to grade it to
a certain

However,

makes a great difference whether use is made
comes from the gas retorts or coke which
some time as resistor. If new coke is used it
it

of fresh coke as

The managers

highly theoretical and quite interesting for
but cannot be brictly abstracted.
It
was

The furnace

with the General Electric Co.

Award of

The paper was

"Rechcrches sur

Madame
los

Curio.

Suhst.iiicos

has served for
will take a

it

much higher

voltage to start the run. and great care
a gas evolution during the
time that the volatile matter in the coke is being clinuuatcd.

must be taken not to gel too great
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As an example of the many uses to which such a simple
may be applied the author mentions that he has been
it

with the great advantage that the temperature is more
easily regulated and a more uniform product obtained.
The second furnace described is an electric tube furnace
for temperature measurements.
An agglomerated carbon tube
Details are given
is employed, surrounded by petroleum coke.
in the papers concerning dimensions, etc.

The
To

Lighting of Large Office Spaces.

the Editors of Electrical JVorld:

Sirs

—The

lighting of large office spaces involves mainly the

number

question of lighting a large

CORROSION OF BRASS.
society's prize of $100 for original research was awarded
year to Prof. A. T. Lincoln, of Urbana, 111., for research
on the electrolytic corrosion of brass and special bronzes. Prof.
Lincoln's report was presented at the meeting. After showing
Robert-Austen's diagram for all the possible phases which

The

gave in numerous diagrams the results of an immense amount of laboratory work
on the corrosion of the diflterent bronzes by sodium chloride,
sodium nitrate, sodium sulphate, etc. He also dealt with complex brasses and discussed the effect of the introduction of
exist in copper zinc alloys, the author

small quantities, of tin into brass.

ALUMINUM AND
on

paper

aluminum and

zinc,

Mr.

VV.

ZINC.

and surface

molecular
J.

of desks without shadow.

Until recently the generally accepted idea in the lighting of large

last

a

20.

any oxide which can be reduced in the

arc,

In

XLIX, No.

Letter to the Editors.

furnace

able to reduce in

Vol.

Hammer

properties
referred

to

of
the

important effects due to the oxide film which forms on any
aluminum surface in air. He pointed out how much may be
learned by taking microphotographs and described tests

made

with drops rolling on surfaces of different inclinations.
During the Saturday session, Prof. E. F. Smith introduced the

Provost of the University of Pennsylvania. Mr. Harrison spoke
a most interesting way on the connection of his family with
chemical engineering in this country. He also expressed the pride
which the w^hole University of Pennsylvania feels in the work
being done there in chemistry.
During the meeting Mr. Morris described briefly the Kestner
evaporator which has been very successful in Europe and which
is now being introduced in this country.
The following papers were read by title although some of
them were very briefly summed up either by the president or
secretary.
The Electrometallurgy of Zinc and its Relation to
the Present Practice, by W. McA. Johnson.
Moissan's Life
Carborundum Artificial
and Work, by Dr. G. R Kunz.
Graphite and Artificial Diamonds, by Dr. G. F. Kunz. Relative
Cost of Energy, by Prof. Charles E. Lucke. This paper had
been oripnally presented before the New York section of the
American Electrochemical Society and was abstracted on page
in

has been to provide special desk lamps at each desk and
supplement them by chandeliers or ceiling lamps for general
lighting.
The arc lamp has also been used to some extent for
the general lighting.
There can be no question that a system
of low candle-power desk lamps placed at each desk can deliver
a given foot-candle illumination over the top of each desk
There
at a less cost than any system of general illumination.
are, nevertheless, some serious inherent difficulties in connection with this method of lighting, which is giving rise to a
new practice, namely, that of providing sufficient general illumination of a character which will make individual desk lamps
unnecessary.
In order to make lighting by individual desk
lamps satisfactory, especially where artificial light must be used
many hours per day, it is important that each desk lamp be
placed in just the right position with reference to the worker
This means that
to avoid reflection or glare from the paper.
offices

to

each desk presents a special problem, and unless the lamp
justed right (and

ad-

is

extremely likely not to be) it will be either
bad for the user of the desk or for those at neighboring desks.
It is furthermore very difficult with any system of individual
it

is

desk lamps to avoid entirely the injurious glare from the highlynow common and which is one of the

sized papers which are

things most to be avoided in artificial lighting, since
feres with the

work and

ruins eyesight.

chanical problem of carrying cord circuits to a
is

inter-

it

Furthermore

menumber of desks
th>.

considerable.

Economy may be

lost,

not gained, by providing a system of

lighting which, although cheapest in operation interferes with

the efficiency

The main

and eyesight of

question, therefore,

the employes in a large

all

not

is

economy

oflice.

in cost of light but

minimum expense of a system of lighting which
conducive to the best and most rapid work by the ocLighting costs at most are very small
cupants of the office.
compared with the payroll. This leads to a consideration of
metliods less efficient as to energy consumed but better for the
workers.
With light coming from a large number of high
the obtaining at

will be

is not nearly so much annoyonce from glare from paper on desk tops, and the whole room

On the Density, Electrical
of our issue for March 21.
Conductivity and Viscosity of Certain Fused Salts and Their
Mixtures, by Prof. H. M. Goodwin and R. D. Mailey. Elec-

sources and from the ceiling, there

Reduction of Titanifcrous Iron Ore, by Gustave Gin.
After adjournment of the meeting there was a demonstration
of various instruments of interest for electrochemists in one
While mostly measuring instruments were exof the halls.
hibited, there was also a collection of fused-quartz apparatus,
The mcml>crs and guests were then entertained at
etc.
luncheon by the University in Houston Hall.
In the afternoon a visit -was paid to the United States Mint
when- the Wolilwill process of gold refining by electrolysis has
been in use for a number of years. Recently this process has
been supplemented by a second process, that of Dr. D. K.

system of general lighting is to be depended upon for
desk lighting as well, it is important both to avoid aiuioying
shadows and excessive intrinsic brilliancy or glare from the
To avoid annoying shadows, it is nocessarv
sources of ligl'.t.
that the liglu shall come from .1 number of directions or from

421

tric

Turtle, for electrolytic silver refining.

and refined
blending

in

has silver

is

The

classes,

bullion to be parted

by selection and by

making up the materials of the anodes.

a.s

the prcd(rti»inant metal, but carries as

as will permit
the

two

divided into

its

One
much
with

fither class of bullion

treatment

in

a

gold

is

solulion,

hydrochloric acid, by the Wohlwill pron-vs
working has proven very successful

work

in.

light-giving

large

from walls and

but

is

out

of

the

Indirect

surfaces.

tion

ceilings

race

for

is

illumination

practically free

the

present

on

by

reflec-

from shadows,
account

of

free

containing free
This tm-thod of

its

Neither is it altogether pleasant to work under,
according to llic testimony of many who have tried it. Leaving this method out of account then, the three remaining methods which are in most prominence at the iiresent time are (i)
inefficiency.

the

use

of

high-cfiiciency

incandescent

lamps of

125

to

ing;

largely gold, selected for electro-

chloride

cheerful place to

gold

The product from this. operation is fine .'ilver, and
the residues ronsist of g'lld, platinum and other impurities.
lytic

more

wafts capacity, placed at frequent intervals at or near the

nitric acid.

The

a

If a

class

treatment by cicclrolysis in a silver bath, by

Tutllc process, using a silver nitrate solution,

is

187
ceil-

(2) the use of arc lamps with large diffusing globes and
very large reflectors; (3) the use of vapor tube lamps. In the
first system (using medium-sized incandescent units) aimoying

shadows arc avoided owing
light

is

third

from which

The second system (using

shadows by reason of the globes and reflectllicui. which ^ive I.-uk"' liRht-emitting surand also through reflection from walls and ceiling. The
system (using vapor tube lamps') avoids shadows by

arc lamps) avoids

ors employed with
faces,

to the luinilier of units

received on any one desk.

—

— —
May

1
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length of the light-giving surfaces and by refrom walls and ceiling. It is also true with both the
second and third systems that some of the avoidance of annoying shadows is due to the large number of lighting units used
in a room, so that each desk receives light from several sources.

eyebrow shades the eye of most of those who are at work.
This shading effect of the eyebrow has been considerably overlooked by some and it makes fairly good many office lighting
arrangements which at first glance would seem intolerable. It
is nevertheless highly desirable to diffuse the light from these

The

first system (using incandescent units) has been receiving an increasing amount of attention recently for various reasons, one of which is that the illiuninating engineer who is

large incandescent units as

looking to the future naturally figures on the substitution of
tungsten or other high-efficiency lamps for those now- on the

cent lamps are a step in the right direction.

virtue

of the

flection

This system of lighting

market.

permit such substitution

will

whenever the new lamps are ready.
Since this system has been tried in a number of prominent
where thought has been given to the illuminating

cases lately

and

engineering,
future,

is

writer

the

way

any

in

I

—

more extensive use

to find

likely

wishes

mention

to

discrediting

merits

the

in

it

of

detail

the

in

the

without

other

two

systems, both of which have important and useful places to
fill.
Where a large number of incandescent units are placed

across the

These bowls come
enough over the lamp bulbs to screen them to some
extent, and the frosting commonly used on the lamp tip diffuses the light coming to the eye directly from the filament
in the lower part of the lamp bulb.
Even this excellent arrange-

down

far

ment, however, does not give as
of

the

lamp as

from

rays

direct

much

diffusion or breaking up

high-candle-power

a

incandescent

seems likely that in the future in the highclass of work the whole incandescent unit reflector and all

est

desirable.

is

It

be placed inside of a diffusing box, hemisphere or sphere,
or that combination reflecting and diffusing glassware will be
will

room

the light

from the large number

fall in

the eye.

To

an easy matter.

over a large room,

the principal objection that can be urged to the system

when looking

deep inverted bowl reflectors used with high-efficiency incandes-

used.
To enclose such large units, the design of all of the
standard hemispherical ceiling fixtures will have to be worked
over to make them much deeper that at present, but that is

at or near the ceiling at regular intervals

of units must necessarily

much as possible. At the present
the easily available appliances on the market the

among

lime

be sure, this

is

is

that

true

Whatever

is

done,

is

it

of great importance

of any system of direct illumination, but the fewer the units

that greater diffusing surfaces be secured with the high-candle-

more powerful they must be; consequently, the more uncomfortable to look at. As a matter of fact, for most desk and
office work the presence of lamps at or near the ceiling do^s

power incandescent

the

not cauje

much

injury or discomfort for the reason that the

units without sacrificing the efficient <i\&angles below 50 degrees from the vertical afforded
by recent types of reflectors.
tribution at

all

Chicago,

Jas. K. Barrox.

III.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Centrifugal

Force.

—E.

Siztek.

mos and high-speed motors

it

— In

describing

but they have a fairly large actinic power.

turbo-dyna-

usual to state the peripheral

is

speed of the rotor. But this figure does not indicate the stress
The
in those parts near the periphery, like the pole shoes.
peripheral speed alone does not determine the centrifugal force
since the latter also depends on the nimiber of revolutions.
For instance, for one kg rotating with a peripheral speed of 80

meters per second on a circle with a radius of 0.25 meter, the
On the other hand, if the radius
is 2610 kg.
is six meters, the other figures being the same, the centrifugal
The author defines the centrifugal coefficient
force is 108 kg.
(Fliehfaktor) F as the centrifugal force of one kg on the periphery of a body revolving with uniform speed. The centrifugal
coefficient is, therefore, that figure with which we have to mulcentrifugal force

weight of a body revolving with uniform speed in
order to get the centrifugal force. If u is the number of revolutions per minute and v the peripheral speed in meters per
second of the center of inertia of the rotor, then the centrifugal

forming any residue and their light

—-Lond.

F=

The

0.01068 u v.

formula
per cent.

/^

= o.io

u v

may

centrifugal

For

force equals

F

approximation the
be used, the error being about 7

multiplied by the weight in kg.

first

Elek. Zeit., April 25.

—

—

Direct-Current Windings. N. Gennimatas. A note supplementary to his recent article on the direct determination of
the number of elementary groups between two adjoining commutator segments of a direct-current winding closed on itself.
Elek. u. Masch., April 21.
Single-Phase Motors. J. Bethenod. A continuation of his
article giving theoretical notes on the compensated single-phase
shunt motor. L'Eclairage Elec, April 27.

—

—

—

Lamps and
Arc Lamps for Pliolography.

Lighting.

—A

note on a method of A.

Kufferrath for impregnating carbons, which gives to the light
from an arc lamp all the special properties required in photographic work. This is done by impregnating the carbons with a
i-pcr-ccnt solution of an equal mixture of yttrium and lead

Carbons thus treated are not distinguishable from
ordinary kinds as regards luminosity and power consumption,

They burn without

particularly rich in violet

Elec, April 26.
Train Lighting.^An illustrated article on progress
of electric train lighting in Germany.
On several of the German express trains electric lighting is used in addition to gas
lighting, one single dynamo and one battery supplying the
whole train. On most of the other railroads every car is provided with a small dynamo and battery. The Rosenberg dynamo (which has been described at length in the Digest) is employed.
Iron-wire resistances are used in series with the
lamps.
On the Danish railroads 48-volt tantalum lamps and
rays.

Electric

on the Saxonian railroads 32-volt zirconium lamps have been
used during the last year, and it seems that they have proven
Elek.

satisfactory.

April 25.

Zeit.,

Power.

tiply the

coefficient

is

Electric Pozver in State Mining.

of a paper read before the
gineers.

He recommends

— M.

(British)

Kellow.

— An

abstract

Institution of Civil

En-

the development of the water powers

which are abundant in the neighborhood of slate mines. In
advantages and disadvantages of direct and
alternating current, he decides in favor of the three-phase alternating-current system with a frequency of from 40 to 50 cycles.
The conditions prevailing in slate mills are favorable to group
driving by moderate-sized squirrel-cage induction motors.
Lond. Elec., April 19.
Hydro-Electric Station. R. Frillev. A detailed and fully
discussing the

—

—

description

illustrated

of

the

hydro-electric

plant

at

Saint

This plant of 8000 horse-power
has just been opened for the principal purpose of furnishing
energy to the district of Marseille. At present four generating
sets have been installed, each of 1500 kilovolt amperes and proCezaire

the Siagne River.

ort

ducing three-phase currents at 10.500 volts at 25 periods. There
are seven transmission lines, two transmitting three-phase cur-

two transmitting three-phase currents

at

and three transmitting single-phase currents

at

rents at 30,000 volts,
10,000

volts,

10.000 volts.

L'Eclairage Elec, April 27.

Traction.

nitrates.

Electric

Traction on Italian Stale Railti'oys.

— W.

Kruger.

—

—

:

—

—

ELECTRICAL WORLD.

998

The Congress

has recently granted $182,000,000 for

of Italy

Of

state railways.

Italian

sum

this

be .spent

$10,000,000 will

for introducing electric traction on

the

following sections of

2.

3.
4.

Length about
"

Pontedecimo-Busalla
Savona-S. Giuseppe

"

Usmate-Bergamo
Calolzio-Ponte San Pietro
GaJlarate-.\rona

"
"

J

"

Pistoia-Porretta

Neapel-Torre .\nnunziala-SaIerno
Torre .\nnunziata.Castellammare

^,

-^6

_|
"^

3*9

^^

"
is

^^

*[

40

^^

^'

54

^^

"

^

length of these 12 lines

total

18

[[

|[
|'

11.

The

^[
*'

-6
[]

[\

10.

12.

|^

51

^^

Gallarate-Laveno
Domodossola-Iselle

9.

[]

7
|]
**
|'

7.

8.

-^i

''

Bardonecchia-Modane
Mailand-Monza-Lecco

6.

5.

km

ii

6

Each locomotive can haul a

weight on a

7 and 8 which branch off from the Mi!an-Portocere5io
Railway will be equipped with a system similar to the one in
On
use on the latter, namely, direct current with third rail.
the other hand, the lines 4. 5 and 6 which connect with the
Veltellina Road and line 9 which connects with the Simplon
Tunnel will be equipped with the three-phase system. The
three-phase system will also be employed on line I and probably on lines 2. 3 and to. and it seems that at present the engi-

On
neers of Italian railways prefer the three-phase system.
the other hand, it is not impossible that the single-phase system
Elck. Kraftb. u. Bahnen.
will be used on the lines 11 and 12.
13.

Single-Phase Railroads.— \ list of single-phase railroads
built by the Siemens-Schuckert Company and equipped with
compensated series motors:
Numbtr
of
Motor LocomoCars.

Murnau-Oberammergau
Swedish

each of 100 hp... 800
each of 100 hp... 200
each of 110 hp

8.

I*

-

Railroads

State

Hp.

—

—4

"

Total

Motors.

tives.

J,
3.

i

up

(voltage

ViennaRadcn

6

Ftlankencsc.f)hlsdorf

(Xcar Hamburg.)
Kotterdam-Ilaag-Schevcningcn.
(Speed up to 75 kilometers

r a

n

i

Railway
e

c.
. .

12,

.

(10,000

—
—

20,
8,

2

4,

175 hp.. 7000
volts.)

each of

40.

10

.Midland

a.

each of 40 hp
2240
each of 125 hp.. 1500

56,

20

8

O

to

330

and

each of 60 hp
1680
each of 60 hp
each of 175 hp... 700

Experimental

nburg

Road

-

I

—

.Secbach-Wettingen
Civita-Roma-Castellana

2.
6,

i

-

4

16.

each of 175 hp... 350
each of 225 hp...i350
each of 40 hp.. 640

•I'or freight trains.

The
is

horse-power.

1679

— Supplement

to

April 25.

Elck.

/.cit..

—

—

Proposed Single-Phase Traction in Berlin. W. Reichel.
The first part of a paper on the proposed introduction' of electric
The chief
traction on the Berlin city and suburban railroads.
conclusions of the paper have already I)Cen noticed in the Digest.

In the present installment the author gives an outline of
and emphasizes the necessity of intro-

the increase of traffic

ducing electric operation, describing

He

mercial advantages.

its

conveniences and com-

then passes over to the discussion of
Ikt possible in electric opera-

the different systems which would
lion.

The
.April

The

direct-current

system

be continued.— /T/cAv

to

Mountain Railroad
part

first

railroad.

Arth

is

of an

is

Il

to Goldaii

u.

btiilt

in

illustrated
in

Sivilcerland.—S.

Hkrzix;.

—

of the Arth-Rigi
one in the valley from
the moimlain section con-

description

tw<i sections,

and the second

l>eing

The power station is located
Rigiktdm.
and obtains from another electricity plant threephase currents at 8000 volts and 50 periods. The voltage is
reduced in a transformer and the ctirrent then converted into
The 200-kw dynamo of
direct-current in a motor-generator.
100 volts when
this set furnishes direct current at from fioo to
running at 420 r. p. m. It is supplied with commutation poles
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For the twelfth
Statistics of Central Stations in Germany.
time the annual statistical tables of central stations in Germany
are published. The figures given relate to .-\pril I, 1906. Only
central

real

included,

are

stations

On

freight

— An

railway, south

illiisfratcl
i>f

Drcsdoii

<le-

in

being

stations

isolated

all

pages tables are given, containing an immense amount of information on the systems used, the equipomitted.

ment

60

full

of the stations, the ratings of charging, the capitalization,

There are now in operation 1338 plants, against 1175 last
year. During the last year 163 new stations were opened, against
147 in the preceding year. Concerning these figures it should be
stated that all stations which belong to one company, if they
supply one and the same city or district or if they are located
Thus all
in the same city, are counted as one single plant.
etc.

Works

the stations belonging to the Berlin Electricity

located

and suburbs are counted as one station. The reason
is that their net works are either directly or indirectly interconnected. On the other hand, in cities like Hamburg, where
there are several stations which are neither electrically conin Berlin

nected nor financially

these stations are counted inde-

affiliated,

After the

pendently.

giving

section

the

these

for

statistics

works

in operation there follows the statistics for the

in

Their number is 368, against S40 in
Of these 368 stations, 59 have been opened

course of construction.
last year's statistics.

the

in

meanwhile

(i.

tistical

data are available.

1906).

It

An

number
Germany is about 1600.
more tlian 200 kilowatts.

Of

the stations 53 have an output of
These 53 stations are located in 50 cities and
outpi\t

The

414.500 kilowatts.

is

Works

Electricity

with a

stated that

is

however, no staalphabetical index of these cities

stations, for which,

If these stations are also counted, the total

given.

is

since April,

e.,

more

there are about 200

Berlin

the

is

and three-phase currents)

(machines and storage batteries) of ioS,g^6

The next
with

rect-current)

their aggrcg:ite

largest station

(direct-current

total rating

kilowatts.

Hamburg

the

is

26,872

kilowatts:

Works

Electricity

the

tliird

the

is

(di-

Rhein-

feldcn plant which utilizes the Falls of the River Rhine anj
])ro(Iuccs

three-phase

and

currents

rating being 14,494 kilowatts.

From

direct-current,

the

total

the sunnuarizing statisti-

Table 1 gives infortables, we reproduce the following.
mation on the different systems used and their capacities.

cal

T.Mil.K

I.

KatinK

in kvv

Number
System.
Direct current
Single. pliasc and
two-pliasc
rents
Three-phase currents

T.il.il

.Xccuimi-

of stations.
1080
cur37

Machines,

lalors.

rating
111

kw

183,810

<»).334

253.144

q6

2J,077
120,585

j

1*505

l>5
3.331
5J

24 .09 J
131.916

system
Comtiineil direct and single-pliasc
twu-pliase currents.

18

33.«36

3,540

J6.176

iwj

333.7^4

3Q."64

273,788

13.^78

38

13.316

609.515

113.574

7J3,o8g

Monocyclic
or direct

."ind

Combined

direct

currents
ronil>ined

<lirccl,

ihree-pliDAC

and

and

current!

1

1338

Concerning the

1.657

tlirce.pliasc

singlc-ptinsc

'lolnl

net

works

it

is

staled

underground

that

cables are used by 98 stations, overhead wires by 604

and both cables and overhead wires by 248

stations.

balance, or .188 stations, the system

known.

gives the type nf prime

Of

(3,

Railway.— ?>vh\vym.

electric

remain fixed for

to be continued.

electric

Systems and Appliances.

Installations,

Bahnen,

necting Cioldati with
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—
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discussed.

first

is

Kraflbelr.
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The

third-rail

article

total

Elek.
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of stations at present in operation in

rating of the single-phase motors of these railroads

total

therefore

tons

per hour.

—

works

per hour.)
I'arma

30,000)
for d. c.

—
—

14

km

Automobiles. A second article on Cordingly's motor show
describing a Belgian gasoline-electric system in which accumulators are used, and several electric automobiles and their
methods of speed control. Lond. Elec.. April 19.
Railway Signali)ig. T. H. P.\tex.\ll. In a continuation of

lines

.\pril

series-parallel

train of 85

speed of 10

level track at a

Bah-nen. .\pril

u.

with

motors,

direct-current

the serial

The

kilometers.

311

20.

Each locomotive used has two axles and two

steam railway.
35-hp
S56-volt

Kraftb.

XLIX, No.

Vol.

for the object of connecting an industrial district with

Germany,
a

control.

main railways
1.

—

not

is

in

the stations.

the stations 539 are rated between o and too kilowatts, 565

statimis
,111(1

movers used

stati<iiis

For the
Table 11

between

lot

1000 kilowatts.

and 500 kilowatts.
stations between

.s.S

i}2

statiions

i<k>i

.iikI

between 501

2001 kilowatts,

—
-May

1

—

32 stations between 2001 and 5000 kilowatts and 21 stations above
5000 kilowatts, while for the balance of 34 stations the rating is
not known.
Finally, Table 111 gives the connections of lamps
In this table the niniiber of incandescent lamps

number of lamps

not the real

A
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and motors.

——

:

:

but their equivalent in

installed,

Number

Total rating

of

Prime movers.
Steam
Water

of

machines
in kw
3^7-430
14.683

works.
6i6
135

Wind

220
20,226

1

Gas

170
9

Diesel engines
Gasoline
Electricity

1,059

1

5

9
250

1,015

96,260

67

4,702

40
40

12,704
141,211

1.338

600.515

combustion

internal

of insulating them, and describes in detail the properties

method

engines

and gas or other internal combu^ion
engines
Miscellaneous, like water, steam and gas, etc

He

of rubber.

also deals with the various mechanical and elec-

flexible cables should be subjected, and concludes by describing various systems of surface wiring using

which

trical tests to

which have been more particularly adopted in ConLond. Elec., April 19 and 26.
E. Jasse.
Resistivity Temperature Formula for Copper.
communication with reference to the recent article by Prof. F.
Emde has given
B. Crocker, Electrical World, Feb. 23. 1907.
an easy way to obtain the temperature coefficient at in the forThis
(I -|-o(©) for any initial temperature.
mula Rt + 6
formula is graphically represented by the straight line in Fig. i
flexibles,

Europe.

tinental

n.

T.'VBI.E

bought in bulk
U'ater and steam
\\'ater
and gas or other

is

999

—

—

—

^R

where the

resistivity

Now,

plotted against temperature.

is

if

Steam

Total

50-watt lamps.

same way

In the

the figure for the arc

lamps

represents the equivalent in lo-ampere 550-watt arc lamps.

The

temperature

Nernst lamps and

incandescent lamps include carbon lamps,

FIG.

I.-

metallic filament lamps.

TAP.I.E

the distance between zero temperature and the point

111.

Number.
lamps

50-watt incandescent
lo-amp. arc lamps
Electric motors

kw

hp

8,238,896
154,901

411,945
77,45t

377.755
339,3/6
489,396 I
a^o '^^^
339,376

Total for lamps, kw
Total for motors, kw

A

1

diagram show the development of electric central stations in Germany from 1894 to 1906.
The curves are
quite regular. Thej- show a constant increase in capacity from

and

table

smaller.

The

again increased.

is

it

of stations

from the diagram that the

was

Elck. Zcit., April

rate of increase of the

1900 and

largest before

is

now

number

very slightly

:8.

Wires, Wiring and Conduits.
Wiring Rules.

— An

editorial

on the new

One

of the most

im-

portant appears to be the test specified for cables with rubber

According to the old rules, the test piece of insuwas immersed in water for 24 hours, and, while
still immersed, was subjected to a pressure of 2000 volts between the conductor and w-ater for 10 mSnutes. and prior to
iminersion the test piece was bent six times (three times in
either direction) round a smooth cylindrical surface having a
diameter not more than 12 times that of the finished cable. This
dielectrics.

lated cable

I

perature

has now been revised by omitting the bending part of the
and by increasing the duration of the pressure test to half
an hour, the frequency to be 50, and the e. m. f. curve to be
test

these,

In the case of flexibles,

100 between

in

sainple

the

lengths,

to the vapor arising

position

ID mintites

boiling water has

at

same time subjecting

the

from a pan of boiling water placed

before the beginning of the

now been

test.

The

dispensed with, and the test varies

according to the nature of the insulation.
If of pure rubber,
the flexible is tested for i.s miniues with a pressure of 1500
volts alternating between the conductors at a frequency of 50.
But if vulcanized rubber is used for the insulation then the

same

temperature

in

w-ater,

and while

Flexible Conductors.

—

.\.

—

still

Schwartz.

illustrated paper read In-forc the

— The

(British)

Engineers

in

which the author

of delerioralion

in

flcxililc conilnclcir',.

trical

/

first

first

+

c..

the reciprocal value of the

t

increased by the constant T.

.Assuming the cor-

rect value of the coefficient for o degree C. to be 0.0042, then the

T would be 238 degrees C. Such a figure can easily be
remembered, and if using a slide rule it requires only a slight
motion to get the coefficient for a given initial temperature.
The coefficient 0.004, which has been adopted by the Verband
Deutscher Elektrotechniker in the German rules, refers to 15
degrees.
If this coefficient were reduced to o degree C. initial
temperature it would be 0.004255 (corresponding with a value
of r
235 degrees C), which figure differs from the American
Lond.
figure by only one-third per cent for 100 degrees C.
value of

—

Elec.. April 19.

Fuses.

—

G. Meyer.

J.

parts

of an

Institution of Elec-

deals with the causes

lie then considers the

— The

first

part of a paper read before

and practical
two periods of the
operation of a fuse the first period is that in which the fuse
The second period is from
is heated up to the melting point.
Berlin

the

Society giving theoretical

Electrical

The author

notes on fuses.

distinguishes

:

moment when

the

the circuit

culation of
in

is

the melting point

The author

broken.

fuses

these formulas.

is

reached to that

when

gives formulas for the cal-

and has also determined constants for use

The paper

is

to be concluded.

Elek. Zcit..

.April 25.

Electrophysics and Magnetism.

—

Foninilas for Hysteresis Curve. E. Mullendorff.
author gives empirical formulas for the hysteresis curve.
first is

as follows

B
where B

is

the

= B«

number of

sin

(P

—a

cos

— The
The

p")

the induced lines of flux per square

B<s is the maximum value of B. and ii
a constant. This formula is valid only for magnetite ore and
To reproduce the results for all
for some kinds of cast iron.
kinds of iron a small correction is necessary and the formula

centimeter cross-section,
is

becomes
stn

B

=

(P

— OiCWP)

«„
cos [a- cos p)

.\

simil.ir

agreemiiU might be ohtained by means of the formula
fl cos p)
B
Bo sill" (p

—

=

test is applied after the flexible

has been immersed for 24
immersed. Lond. FJcc. .April
Long abstracts of ihe rules are given in Lond. PAci. .Vjiril
19.
26 ami in Lond. Elcc. Eiifi'iiig, .April 18.

hours

i.

T

according to the old rules, were to be tested by twist-

ing two sample lengths together, and applying for 10 minutes a
pressure of 1000 volts alternating at a frequency of from 40 to

them

equal to

is

/

test

as nearly as possible to a sine wave.

it

^

(fifth) edition of the

wiring rules of the (British) Institution of Electrical Engineers
for pressures up to 250 volts.
Several of the changes made
against former editions are discussed.

coefficient ai

where the

can be easily seen
based on an initial tem-

curve meets the abscissa axis be called T,

a

year to year, the yearly rate of increase of capacity being about
constant from 1894 to about 1898.
Then the rate of increase
becomes greater, but is again constant to about 1905. The last
year

-RESISTIVITY TEMPER.^TURE CURVE.

The
April

.lulhor

gives

some

further

modifications.

EIck\

/cil..

18.

Conductivity for Heat and for Electri<-ity.—J. Koenigsdercer.
paper on those cases in which discrepancies have been

—A

observed from the law of

Wiedemann and Franz on

portionality between electric conductivity
tivity.

The

.-luthor

shows

the pro-

and thermal conduc-

that these discrepancies can

Ik-

suffi-

—

— —

—

—
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ciently explained without necessitating the assumption of the

existence

April

more than one kind

of

of electrons.

Phys.

Zeit.,

15.

—P.

—A

note on the theory of coherence,
the chief feature of which is that the effect is considered to be
L'Eclairage Elec, April 20.
the result of an increase of pressure.

Coherence.

Jegon.

—

Electrochemistry and Batteries.
Electrolytic

Bleaching

Solutions

for

Paper Pulp.

—W.

P.

—

Vol.

laston wire instead of platinum, he has

method of Kennelly

XLIX, No.

20.

improved the barretter
measured

so that telephone currents can be

The resonance curve is reprowith needle galvanometers.
duced which was obtained with a microphone before which an
The transformed
electrically-driven tuning fork was operated.
The resonance is clearly
telephone current was measured.
shown, and on this account the method is well adapted for
capacity measurements. The curve is first plotted with the use
of a known capacity C in Fig. 2 in which A is a source of cur-

DiGBY. An article giving results of tests in commercial pracThe
tice with paper-pulp electrolytic hypochlorite solutions.
chief elements which must be taken into account are pointed
out and the results of tests are given in diagrams and tables.
The investigations which the present writer has conducted both
in the laboratory

and

believe very strongly

in large scale
in

experiments, lead him to

the possibilities of electrolytic hypo-

chlorite processes for paper

and

textile bleaching.

It is

FIG. 2.

neces-

—CABLE TESTS.

sary for effective bleaching that the initial strength of available
chlorine within the potcher should not be less than 350 grains
per cubic foot, and it does not at present seem necessary that

rent.
If an unknown capacity is then connected in parallel
with C, the barretter galvanometer gives a certain reading, and
from the current corresponding to this reading, the correspond-

The intensity of the
this value should exceed 500 grains.
whiteness attained depends largely upon this initial strength and
upon the material not being too fluid in its nature. With pulp
free from too much moisture, solutions containing from 3.0 to 4.0

Capacities of cables deis found from the curve.
termined with direct current do not agree accurately with the
values found by alternating current.
Values found by telephone frequencies are smaller. Decisive conclusions can only
be made after more extended tests which are now in progress
To improve the transmission of telephone messages over verj
long distances the author makes the following proposition based
on the fact that the currents of higher frequency are more
damped than the currents at lower frequency. The distortion
of the speech would, therefore, be diminished if the microphones would be built in such a way as to give relatively
stronger currents for higher frequencies than for lower fre-

grammes

of available chlorine per liter can be produced at a
The electrolytic solutions act
efficiency.

high electrochemical

with greater rapidity, and the degree of heating need not be
Above all, there remains the fact that one
in the sodium hypochlorite molecule in the
electrolytic solution is more potent than one atom of chlorine

pushed very far.
atom of chlorine

calcium hypochlorite molecule of a chloride of lime soluIn the case to which the present figures refer this margin
was found to be 1.5 to i.o. In the case of another mill, the
writer estimated it at 1.65 to i.o. and a consulting chemist, to
in the

tion.

whom

the mill

owners referred the question, reported from

laboratory tests that the figure was nearly 2.0 to

1.0.

his

Electro-

chem. and Met. Ind., May.
Alkali Chloride Electrolysis.— O. Steiner. .Kn article on the
theory and practice of the Aussig "Glocken-process" for alkalichloride electrolysis (or, as it is sometimes called in this country, the bell process or the gravity process).
The author does
not agree with the usual explanation which assumes that the
fresh electrolyte introduced into the anode department moves
downwards with the same speed with which the O H ions move
upwards. This would naturally prevent the O H ions from
reaching the anode and starting troublesome reactions, but the
author shows that the necessary conditions for this cannot be
fulfilled in practice.
The reason why no O H ions go to the
anode must rather be found in the fact that a solution saturated
in NaCi or KCi is constantly supplied to the anode compartment and carefully distributed all over its surface. Under these
circumstances Ci ions arc the only negative ions moving in the
immediate neighborhood of the anode.
The chief condition
which must be fulfilled is that the anode fills out almost the
complete cross-section of the cell, that it is perfectly flat and is
held '.triclly in a horizontal position. Eleclrochcm. and Mel.

—

Ind.,

ing capacity

and the author claims that

quencies,

April

Zeit..

this

possible.

is

Elek.

18.

—

—

Inductance Measurements. H. B. T.wlor. The function of
a secohmmetcr is to increase the sensibilit>' of bridge measurements of capacity and inductance by continual quick repetition
of the impulses received by the galvanometer due to the discharge of the condenser or of the magnetic field as the case

may

The secwhmmcter

be.

consists of

two rotating commu-

each having two contact pieces and four brushes. On«
commutator reverses the connection between the bridge and
battery and the other reverses the connection between bridge
and galvanometer ait the proper instant to keep the imtators,

pulse received by the galvanometer due to the discharge current always in the same direction.
The author describes a
convenient and cheap device to take the pl.TCe of the rotating
sccohmmoter in comparing coefficients of self induction, though
it

not suitable for capacity measurements.

is

kind

used

on

telephone

double-pole, double-throw

Relays of the

switchboards can be connected as
reversing switches and will operate

May.

Electrolysis.

— G.

Rosset.

— The

conclusion of his experimental

investigation on the electrolysis of solutions.

In this install-

ment the author divu<;scs the electrolysis of a lead acetate solution and gives curves for the relation between applied voltage
and current density showing the well known bciuling point. He
then discusses the allotropic

slate, the

general influence of con-

centration on electrolysis and the influence of the densities be

Iwecn circirodes,

l.'Eclairane Elcc

.

April

i.l

Unite, Alensurementi and Instrument*.

—

KIG.

3.

— INDUCTANCE

MEASUREMENTS.
Telephone

well at speeds as high as 120 reversals per second.

—

relays arc

numbers of contacts. For
connections are required, two of Ihcm being

made with

different

this

Cable Tcils H'ilh 'iclephnne Currents
B. O.Mt.
In recent
years methi»ds fur measuring tclfT>lionc currents have been devised by Kennclly and Dnddell.
They use mirror instruments.
The present aiillior has succeednl in improving several details
For instance, by a better adjusttncnt of
of the methods.

the
purpose six
metal strips which can be made to vibrate at the outer end between two fixed contacts on each side of them. Normally the
middle tongues make connections with one pair of fixed con-

the resistance measurements, by the use of a stronger measur-

ture

ing current, of a

smaller

galvanometer resistance, gold-wol-

If direct

tacts.

On

is

rnrrcnt

attracted

and

is

applied to the relay magncl

tr.%nsfcrs

alternatiing current

at

the

its

arma-

contact to the other pair.

frequencies of

(x)

cycles

and lower

——
May

1

—

—

—
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the armature responds to the reversals of line e. m. f., changing
the connection twice during each cycle.
Direct current with

the general telegraph system of Europe, aided by the duplex

can be used when alternating current is not available. A pair of such relays has been used extensively with a bridge and standard inductances, connected as
shown in Fig. 3. High sensibility has been obtained at all
times and the arrangement is more convenient than a sechommeter in several ways. All that is necessary to set the relays
in motion or stop them is to close or open a key switch.
The
noise is somewhat objectionable, but since they can be started
or stopped instantaneously, it is never necessary to keep them
connected very long at a time. Electric Jour.. May.

systems are also in service on busy circuits.
There is some
simultaneous telegraphy and telephony on the van Rysselberghe
system. There is a good chapter on the line construction in 16

an interrupter

in the circuit

Telegraphy, Telephony and Signals.

—

—

Telephone Exchange. A. E. Laidlaw. An illustrated description of the new Paddington telephone exchange in London.
It is a central battery exchange and replaces the old magneto
exchange.
A modification has been made in the in-coming
order-wire junction circuits by means of which the junction
operator cannot ring the wanted subscriber if the originating
operator has failed to make the connection to the junction asto the cell.
Another addition is the provision of
indicators on the four-party-line ringing keys, so that if an

signed

operator has to ring a subscriber a second time, the indicator
informs her which key was last depressed. In the design of
the switchboard frame, a new fire-proof construction has been
adopted, and details are also given
ment of the arrester and fuses on
and the type of cell adopted for

in the article of the

the

central

battery.

— Lond.

different

European

— O.

Hintermayr.

—An

illustrated

Si.x-Chord Spiral. By J. R. Stephens. New York The
Engineering News Publishing Co.
68 pages, illustrated.
:

Price, $1.25.
Tittle book is devoted to the advocacy of a particular
method of laying out railway curves. The language of the
book is highly technical, so much so that it is difficult reading
for any one not already familiar with the ordinary methods
of laying out railway curves
nevertheless,
the
method

This

;

itself is

Miscellaneous.
meeting

is

to be held in

Hamburg.

explained that

no suddent

is

transition

mum

curvature, but a gradual shortening of the radius of curva-

ture,

until a

is,

a

sufficiently

sharp curve

is

attained.

The

object

of course, to enable fast trains to pass around the curve with

maximum

of safet}-

and

a

minimum

of discomfort to the

is to show how,
by the use of six intermediate arcs of progressively increasing
curvature, the theoretical form of spiral can be so closely approximated that the practical operation of the curve is enAnotlier advantage of the method is that
tirely satisfactory.
the tables required are simpler than with the other methods of

The purpose

passengers.

common

of the present

book

use.

Arc Circuit Switch.
The

device

has met with

Engineers.

may be

it

means so laying it out that there
from the straight track to the maxi-

descrip-

Kings Lake (Konigssee)
upper *Bavarian Mountains. The insulation resistance is
1400 megohms for one km. The circuit resistance is 31.9 ohms
per km. Elek. Zeit., April 25.

Electrical

the uninitiated,

"spiraling" a railway curve

in the

of

To

simple.

tion of the telephone cable laid in the

German Association

countries.

The

spiraling in

Elec. Eng'ing, April 25.

Telephone Cable.

arrange-

main distributing frame,

the

The Hughes, Wheatstone and Baudot

system of transmission.

— The

The committee on

shown in the accompanying illustrations, which
much favor in Great Britain, is designed for

A

annual
safety

short interval of
switching in street arc lamps in groups.
time is allowed between each group to admit of the lamps
settling

down

to

steady

burning before the next group

is

rules has prepared a long set of regulations for electric installations with wiring rules, etc.,

discussed

editorially.

which are reprinted

The committee

in full

and

on the standardizing
amendments to the old

of machinery has proposed several
standardizing rules. Among them is the rule that the capacity

by which all machines and transformers are to be rated is the
power furnished by the machine. It is to be given for direct
current in kilowatts and for alternating current in kilovolt am-

and the lowest permissible power factor is to be stated. If
mechanical power is furnished it is stated in horse^power. On
the name-plate there are to be stated the capacity, the normal

peres,

speed, frequency, voltage and amperage and
for induction
motors also the starting voltage at the slip rings. Among the
14 papers announced, there are five on single-phase motors or

single-phase traction.

Elek. Zeit., April 25.

—

Westinghousc Company. A brief history, by E. H. SnifTen,
of the Westinghouse Machine Company and its principal
achievements; and an outline, by H. D. Shute. of the engineering course of the Westinghouse Electric & Manufacturing
Company. Electric Jour.. May.
High-Speed Tool Steels. G. R. Norris.— An outline of the

—

evolution of high-speed tool steels in recent years.

The

article

based chielly on the recent paper of F. W. Taylor before the
American Society of Mechanical Engineers. Electrical Jour.,
is

Mav.
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Les Telegraphes en Europe.

By

E. Guarini.

T »,e. -

Paris: H. Du-

68 pages, 22 illustrations. Price, 5 francs.
The author of this pamphlet is a professor of physics and also
of applied physics at Lima, Peru. The data he sets forth have
been compiled from official sources among the various Euro-

T,.
T,.

nod.

pean governments. The compilation is in a convenient form
for comparative reference.
It shows that the Morse system is
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contended that by this means a substantial
economy is effected, as the whole system is operated at will
from the central station or switching point, and all the lamps
switched on.

It

is

—
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can be put in circuit in a very few minutes or switched out

closing a second control switch in the station,

together.

may

The switch
pillar

bases.

is

adapted for location
consists

It

(Fig.

i)

in section pillars

principally

of

two

or lamp
parts,

a

A

XLIX.

all

Xo.

20.

the switches

be thus tripped together.

may be introduced in the shape of
lamps in the central station indicating that the
switches are "all on" or "all off" respectively. On the closing
of the last main switch the "all on" signal lamp indicates that
If through any
the circuits have beeii completed throughout.
cause a switch should fail to act, the signal lamp and an indicaiting galvanometer plaiced in the main magnet control circuit
show the number of the delinquent staiter. Fig. 2 is a diagram of circuits, and Fig. 3 shows one of the section pillars
ill
Glasgow, Scotland, where the w-hole of the street arc lamps
two

further ^modification
signal

are controlled by this system.

Window

Lighting.

Wiindow lighting may be divided into two classes, namely,
where the lamps themselves are the attraction, and where lamps
In the
arc used to properly illuminate the goods displayed.
first class come saloons and places where no goods are displayed
and the lamps simply are used for attracting attention. Unfortunately, this method is often used where the result desireed
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starter to operate a lri|i|iinK device

,tI»o
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The shrewd merchant has an eye for the comfort of every
person that looks into his window. For a window where goods
are shown, the lamp should be entirely hidtlen and al the s.inie

W IMiDW

Kkilkitok ani> I-'xamiiis

»mali control switch in the ccmral-slatiim, it itct.i in operation
il» own lime clement which clc>«c» after a prcdcltTmined interval
the
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the goods, as, for example,

lamentably in producing proper results.

main switch operated by an electromagnet and a time element
mechanism. A starter is placed in each group of lamps, and the
main switch of the first starter having been operated from a

ctitirc

.\N1)

I

show

candescent and electric lamps form the border of a display window.
Owing to their being in the line of vision, llu-\ fail

-ssmoN
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to

placed on each

main switch.
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"How shall I place my lamps so as to
goods to the best advantage ?"
I'he Holophane Glass Company was quick to seize upon this
opportunity, and has designed a reflector for use especially for
window lighting, known as the Holophane reflectors for winthe question then was,

display

^^

f)

R L D

1003

.

operate normally with steam at a pressure of 14 lbs. per sq.
m. and a vacuum of 28 ins.
This unit was subjected to a series of tests recently by Mr.
H. L. Rice, general manager, and Mr. W. M. Willett,
electrical

my

dow lig-liting. They can be used advantageously where the
lamps are placed either horizontally or vertically along the
frames of the window. They have the advantage of not only
concentrating the light strongly on the goods, but also of protecting the eyes from the glare of the filament, thus allowing
the use of clear lamps, where otherwise only frosted lamps

would be permissible.

At the same time enough

light passes
a pleasing appearance and add to
the advertising value of the lamps. Where it is desired to hide
the lamps entirely, they should be placed just above the
top
of the glass of the window. The Holophane reflectors w411 then

through the prisms

ito

make

concentrate the light and direct it downward, allowing just sufficient illumination for the ceiling. The reflectors can be
slanted
so as to illuminate a window of any depth or height. In case
they are not placed higher than the top glass, a black band
should be painted on the glass of suflicient depth to bide the
reflectors from observation from the street. A novel effect
may
be obtained by forming any desired sign in the black band, the
light shining through the Holophane reflectors, making
the letters stand out distinctly.
The accompanying cuts illustrate
two of the more popular forms of Holophane reflectors.

TURBINE AND .ALTERNATOR

.VT

AURORA.

TESTS OF

5oo-K\V

TURBO-.\LTERX.\TOR.

Per cent of rated load

Electroplating Apparatus.
The

plating equipment illustrated herewith has been designed
for use with any of the common solutions for plating
with
copper brass, bronze, nickel or zinc.
Arrangement is made
for revolving the containing cylinder at a .speed

varying with

ILL.

engineer of the above-mentioned company.
Two tests at -y.s
per cent full load and 114 per cent full load have been reported as follow^s

77=

•Average load, kw
Duration of test, hours
Steam pressure at turbine throttie. ga'-.ge
Steam pressure at turbine inlet, gauge
\ acuum turbine exhaust, in

acuum

'

per minute
used corrected for temperature, lbs..
steam header, lbs
.

separator,

Boiler leakage,

total

lbs

Load

for the turbine unit

so that the

power

factor

The accompanying
claimed to be perfect
to say, if

when

jS -j.
,,t y-

dj

lo'--

448

a

-

i.

4! 8-8 *j
Jgljj

water rheostat,

unity.

Injector.

illustration
in its

68'^-s's^

-

30,612.01
19.83

was provided by

was

Automatic

is

jeoo'"''

5=2
„,

lbs.

-'

^-'?,

84 16
1927

7

Moisture in steam by calorimeter, per cent
Actual weight of water chargeable to turbine,
-Actual consumption dry steam per kw-hour

^o

3600
-14.

lbs

Temperature of feed water, degrees V

^-g

141 l
i^l 02
^6

87.0
^7 s~
29.4'8 08

at turbine referred to 30-in. barometer, in

Revolutions
lotal water
Drips from
Drips from

'

^
14' 4

Barometer, in
\

...o

j^^ii

shows

an

injector

automatic starting qualities.

the injector

is

that

is

That

working the flow of water be

ELECTROPLATING EQUIP.MENT.
the voltage applied between the electrodes and with
the nature
of the solution and the material to be plated.
It is stated that
in general for an e. m. f. of 3 volts the speed
should be about 2
r. p. m., while for
4 volts it should be about 3 r. p. m.
This plating equipment is manufactured by the Zucker

&

Levett

& Loeb Company, Xcw

Vnrk.

It

is

furnished ready

for immcdi.ite use.

Test of Steam Turbo-Generator.
'1

he accompanying illustration shows a 500-kw .Mlis-Chalmers

turlw-altern.Hor unit installed in the power house of the
Western United G:is & Electric Company, .\urora. III. The
alternator is a two-pole, two-pha.se 60-cycle machine
wound for 2200
volts

and 114

aij^jeres

per pha.se.

The

turbine

was

built

to

M

l"\I \l

u

I.NJECTOR.

suddenly interrupted, the injector will automatically reestablish
the flow without attention.
This device is manufactured by
the I'emberlhy Injector Company. Detroit, Mich.
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direct connected to a 150-kw engine type, alternating current
generator, together with exciter, switchboard and seven standard Allis-Chalmers induction motors W. S. Mershon & Companj', Saginaw, Mich., one 12 in. x 30 in. "Reliance" engine,
direct connected to a 7S-kw alternating current generator
the
city of Waynesboro, Waynesboro, Ga., one "Reliance" engine
;

THE WEEK

IN TIL\DE.— The

unseasonable weather which
continued throughout the week retarded retail trade and agriculture to an extent that cannot yet be measured, but the loss will
be considerable. May thus far has brought complaints of excessive cold from almost every section of the country, and in
many cases it is found that mercantile collections have been
slow on that account. Despite the slowness of retail trade and
collections, however, there are few complaints coming from
jobbing and wholesale lines, except that filling-in orders are
light and that retail stocks are reported heavy.
Demands from
wholesalers, therefore, while smaller than some months ago,
have been sufficient to keep all actively engaged. Freight congestion is relieved and traffic is very heavy, partly in preparation for fall and winter business, which is viewed with confidence, while last year's pressure causes a big movement of
coal and attractive prices bring a vast tonnage of wheat to
primary markets. Railway gross earnings in April were 15.5
per cent larger than in 1906.
Manufacturing plants are kept
close to maximum activity, pig iron and anthracite coal production exceeding previous records, and prices of all commodities
are higher than on April i, but i per cent lower than on March
I.
Foreign commerce at the port of New York for the week
showed a gain of $3,357,831 in imports and a loss of $1,768,826
in exports, as compared with the volume the year previous.
The iron and steel industries are actively engaged current
production is, in fact, at the maximum, and the other industries, particularly building, are being actively pushed.
Labor
disturbances, taken as a whole, are not serious, excepting at
San Francisco, where business has been brought to a complete
standstill by strikes of street car hands and telephone operators,
and at New York, where a nearly genera! strike of dock laborers has caused much interruption to the movement o'f freight.
Further strength has developed in the foundry pig iron markets.
Crude steel is very scarce in the central west and most
of the probable product of the year has been sold. As a result
of the high prices demanded for pig iron, engines have been
advanced, and quotations on machinery and tools are likely to
move upward. Makers of agricultural implements have purchased steel bars more freely, but bar iron is lower. Orders
for structural steel were moderate. Copper was dull and lower,
owing to the fact that when prices were advancing the week
previous some large quantities were offered at concessions,
which in turn deterred European demand and whatever domestic inquiry there was.
There were a number of round sales of
lake and electrolytic through the week at prices unchanged from
the previous week Lake, 26c. electrolytic, 25 a 25^c., for July
Bradstreefs reports 154 business failures during
shipments.
the week ending May 9, against 163 in the previous week and
162 in the corresponding week last year.
;

;

:

SALES OF RELIANCE ENGINE SETS.— The

•Rdiancc"

Rcynflds-Corliss engine, built by the AUis-Chalmers Company,
Milwaukee, was designed primarily for driving electrical and
other fast running machinery. It has now been on the market a
little less than three years, during which time hundreds of engines of this pattern have been sold and put in operation, imder
widely varying operating conditions, in factories of all kinds,
Hour mills, saw mills, electric light and power plants, ore reduction works, etc., and without exception it has given unqualified satisfaction.
The Lodge & Shipley Machine Tool
Company, of Cincinnati, Ohio, has purchased one of these sets
comprising an iK in. x 36 in. "Reliance" engine direct coupled to a
200-kw, 240-voll engine type generator. The unit will be used
for lighting and power service. Other sales of "Reliance" sets
recently made arc as follows
W. J. Raincy, ConncUsvillc, Pa.,
a 20 in. X 36 in, "Reliance" engine, direct coupled to a 250-kw
engine type direct current generator; the Jcancrette Electric
I-ight Plant, of Jeanerclte, La., one 14 in. x 24 in. "Reliance"
engine direct coupled lo a loo-kw engine type, direct current
generator; the Chatlanofiga Implement & Manufaclnring Company, Chattanooga, Tcnn,, one 16 in. x 30 in. "Reliance" engine,
:

;

14

x 30

in.

and a i2S-kw alternating current generator.

in.,

GROWTH AT SEATTLE.— Advices

from Seattle state that
the street railway, electric lighting and gas companies are finding

The

difficult to keep pace with the rapid growth of the city.
Seattle Electric Company, which operates the street car

it

an increase of 20 per cent in the number of passengers carried last year, and the present indications are that
the increase for 1907 will be even larger. The line from Seattle
to Tacoma is being double tracked and it is expected at least
twenty miles of track will be added to the city system during
this year.
The Seattle Lighting Company recently sold the
site of one of its old plants to the Union Pacific Railroad for
$1,020,000, and with $970,000 of this amount it is erecting a
new gas generating plant with a capacity of 700,000,000 cubic
feet per annum.
The sales of gas of this companj- increased
over 70,000,000 cubic feet last year and the expected increase
for this year is at least 75,000,000 cubic feet.
service, reports

GENERAL ELECTRIC OFFICERS.—The

stockholders of
General Electric Company held their annual meeting at
Schenectady on May 14. These direotors were elected: Gordon
Abbott, Oliver Ames, T. Jefferson Coolidge, Jr., Frederick P.
Fish, George L. Gardner, Henry L. Higginson, Robert Treat
Paine, 2d, of Boston C. L. Coffin, J. Pierpont Morgan, S. L.
Schoonmaker, Charles Steele, of New York W. M. Crane, of
Dalton, Mass.
Marsden J. Perry, of Providence, R. I. J. P.
Ord, of Albany, and E. W. Rice, Jr., of Schenectady. Marsden
J. Perry was elected to succeed the late Gen. Eugene Griffin as
first vice-president, and S. L. Henderson to succeed T. K. Henderson, resigned. The stockholders voted to approve the change
in the by-laws providing that hereafter no officer of the company except the president need be a member of the board of
The new board of directors is to meet at a later
direotors.

the

;

;

;

;

date and elect officers.

THE

STURTEVANT COMPANY,

of Boston, Mass.,
B. F.
The Jefreports sales of electric propeller fans as follows
frey Manufacturing Company, Columbus, Ohio Victor Talking
:

;

Machine Company, Camden, N. J. Samuel Jackson Co^^pany,
Pawtuckct, R. I.; Heyl & Patterson, Pittsburg, Pa.: E. GreenIngersoU-Rand Comfield's Son & Company, Brooklyn, N. Y.
pany, Phillipsburg, N. J. Wostcrburg & Williams, New York
Goodman Manufacturing Company, Chicago. Ill,;
City;
Corbin
Wheeler-Green Electric Company, Rochester, N. Y.
Motor Vehicle Corporation, New Britain, Conn,; Thos. G.
Ideal Lunch, Boston,
Plant Company, Jamaic;i Plain, Alass,
;

;

;

;

;

Mass,

;

Jackson

&

Co., Boston, Mass.

WIRELESS ON WARD LINE.—The Ward

Line, after giv-

thorough test on its new steamers
"Mcrida" and "Havana," has arranged to install the De Forest
.system on all its .[xissenger ships plying between New York,
Cuba, Mexico and Nassau. The following steamers will be
equipped: "Mexico," "Morro Castle," "Monterey," "Esperanza,"
"Vigilancia," "Scguraneia" and the new steamer "Saratoga,"
which will go into commission in Jinie,

ing

wireless telegraphy a

THE NEW YORK INIERBOKOUGH COMPANY

has

just placed a large order wilh the IClcclric Cable Company, of
York City, for llexible mesh rail
Place,
lialtory
17

New

bonds, which will hereafter be used exclusively by it. To meet
the rapidly growing demand for this pniducl the Electric Cable
Company is builditin an extensive addition to its plant, at
BridKcporl, Conn,

NAVY EQUIPMENT.—

by
Bids will be received uiuil June
the Bureau of Yards and iJocks, Navy Department, for furnishing cconrimizcrs, fans, engines, flues, etc., for the power plant at
the navy yard at Porlsmoulh, N, II., as per specification No.
The cost of, the plant is estimated at $15,000.
1540.
1

May
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EQUIPMENT FOR LAWRENCE GAS COMPANY.— The
Lawrence Gas Company, of Massachusetts, which operates both
gas and central station service in the city above named, has
recently completed an extension of its power plant on the
shores of the Merrimac River. The recent installation consists
of two 500-kw Curtis-General Electric turbo-alternators designed for operation at 2300 volts, 60 cycles; two Babcock &
Wilco.x water tube boilers of 524 hp each, nominal rating, and
a 900-kw General Electric generator of the revolving field type,
direct coupled on the same shaft with a Holyoke Machine Company water wheel installation. Each turbine has its own complete condensing plani with Worthington surface condensers.
A reinforced concrete stack was built in connection with the
power house addition, and the new installation should enable the

company
than was

to handle its electrical load to much better advantage
possible with the belt-driven equipment in the original

Mr. C. J. R. Humphreys
company's management.
station.

LIGHTING IN NEWARK,

is

the agent in charge of the

N. J.— It

a.

and then publicly opened for furnishing and

m.,

proposals,

June

i,
1907,
installing electric

light fixtures in buildings at this post.
Information will be furnished on application. The government reser\-es the right to
reject any or all bids or any part thereof.
Envelopes containing proposals to be endorsed "Proposals for Electric Fixtures"
and addressed to Captain W. M. Whitman, constructing quar-

termaster.

GEXER.\TIXG SETS. —Among
made by

recent sales of generating

Company, of Boston, Mass.,
are the following: Isador Fajans, New York City; Augusta
Lumber Company, Augusta, Me. Norfolk & Washington Steamboat Company, Newport News. Va.
North Packing & Provision Company, Somerville, Mass. Fisheries Company, Philadelphia. Pa.
Lincoln Manufacturing Company, Fall River,
Mass., and Hudson Companies, New York Citj-.
sets

the B. F. Sturtevant

;

;

;

;

ORDER.—

TRAIN LIGHTING
.-Vmong orders recently received by the Bliss Electric Car Lighting Company, of Milwaukee, is one from the Baltimore & Ohio Railroad to light
the Royal Blue Limited trains with the Bliss system of electric
car lighting.

Financial Intelligence.
THE WEEK

WALL STREET—

Unfavorable crop news
IN
caused a tendency in stock quotations to recede and the disappointment in speculative circles attending the final announcement of the Union Pacific financing also had an unfavorable
effect.
The market was very irregular as a result of these
influences.
Early in the week there was a bearish feeling. In
addition to all this the money market showed a tendency to become harder on the strength of foreign exchange rates. Some
rather unfavorable reports of railroad earnings for March also
had a depressing effect on sentiment, as the figures seemed to
indicate rather clearly that the bad weather of the late winter
and early spring had actually cut down revenues and had also
Pracincreased the ratio of operating cost in many instances.

At the
tically all classes of stocks were more or less affected.
close of the week, however, the market showed a better tone,
although the activity was professional. With one or two exceptions electric securities closed lower than a week ago, the heaviest decline being 6 points in Metropolitan Street Railway, which

New York & New Jersey Telephone, Western
Union Telegraph and Westinghouse made slight gains. In the
curb market, trading in rights to the new Harriman securities
became the feature during the latter part of the week, hut was
closed at 94.
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LIGHTING AT FORT RILEY, KAN.— Sealed
11

so light as to cause disappointment. There were no other incidents. Following are the closing quotations of May 14:

Mexican Telephone
Xew England Telep
Western Tel. & Tel
West. Tel.

&

Tel. pfd...
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14
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—
119
—
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PHILADELPHIA.

evident that there
is a difference of opinion over the proposal to install a rr.unicipal lighting plant at Belleville, X. J., to furnish electricity for
Newark, between the Board of Works and the special Municipal Lighting Committee of the Common Council.
The Board
of Works believes there is no money to be saved by a municipal
plant, and is about to consider an estirr.ate from the Public
Service Corporation on the cost of furnishing electricity to the
city. The Committee of the Common Council favors a municipal
plant and recommends a special election June 11 for the people to
vote on the matter.
The plant will cost $1,200,000, it is estimated, and it is alleged that as much as $100,000 a year will
be saved.
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ATLANTA EARNINGS.—The

Georgia Railway & Elecwith the state comptroller general its
annual tax returns,, showing a total property value of $3,712,368, of which amount the franchise represents $1,583,855.
This
is an increase of $207,881 over the returns of last year.
The
company gives its gross receipts for the year as $2,321,816 and
tric

Company has

filed

net income as $696,467. The present capitalization, inclusive
of bonded indebtedness, and old and new stock is $19,878,000.
The Atlanta & Northern Railway, a subsidiary company to the
above corporation, was returned at $182,585, of which the franchise was valued at $14,994.
The gross receipts were reported
to be $118,505. and the net income $21,081.
The Georgia Railway & Electric Company has bid 25 per cent lower than last
year on city lighting, meeting the competition of the North
Georgia Electric Company, a new company. The old company's
bid will probably be accepted. The new company offers electrical energy to commercial and domestic users at rates much
cheaper than at present.
its

CHICAGO EDISON NOTES.—

Advices from Chicago state
that the nine houses handling Chicago Edison's $5,000,000 note
issue have much less than $1,000,000 left for sale.
There was
no difficulty placing these notes with the public. Since May I
they have been sold at the same rate, Q/fi.
After providing
for the floating debt the companj' will spend the proceeds on
new construction and improvements, which this year will call
for between $3,000,000 and $4,000,000, or only one-half as much
as last year.
Officials of the company are not pessimistic on
the business situation, but believe the time has come for judicious economy in new work.
They have in contemplation a
very extensive programme of expansion in the next few years.
A compilation of extraordinary improvements in and near Chicago the next five years aggregating $375,000,000 was recently
published by a leading local paper and the Chicago Edison and
Commonwealth Electric Companies were in the list for $40,000,000 $25,000,000 for the Edison and $15,000,000 for the Com-

—

monwealth.

HUDSON RIVER POWER.—The

Hudson River Electric
an application with the New York
State Gas and Electric Commission for consent to issue $3,232,000 consolidated and refunding mortgage bonds. The purpose
is said to be to provide for the purchase of the flowage rights
of a large reservoir on the Sacandaga River in the counties of
Saratoga and Fulton and the construction of a dam and powerhouse at Conklingville, with the necessary transmission lines
and sub-stations. The Hudson River Electric Power Company
owns the entire capital stock of. the Hudson River Electric
Company, of the Saratoga Gas, Electric Light & Power Company and of the Ballston Spa Light & Power Company, more
than a majority of the stock of the Hudson River Water Power
Company and an interest in the stock of the Empire State
Power Company. The company has $5,777,300 stock and $4.Power Company has

filed

100,000 bonds outstanding.
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LONG

ISLAND FL^ILROAD.— In the recent annual report of the Long Island Railroad, President Peters said "Plans
are being prepared for the electrification of your lines from
Long Island City to Port Washington and to Whitestone
Landing, and as soon as the tunnels under the East River are
completed your lines will be electrified to Jamaica and to
Woodhaven Junction, via the Glendale cut-off, a connection between the main line of your company, the Montauk Division.
and the Rockaway Beach Division. Plans are also being made
for an enlarged terminal at Jamaica, where the change from
steam to electric locomotives will be made." The Long Island
:

Consolidated

by

Electrical

Long

Companies,

which

was organized

in

acquire suburban
trolley lines, has completed the acquisition of a one-half
interest in the New York & Long Island Traction Company, and in the Long Island Electric Railway Company,
and has also purchased, the
report
Babylon
says,
the
Railroad, a small line in the village of Babylon. The company
has also planned the con.^truction of a cross-island line from
Huntington to Babylon via Farmingdale and Amityville. and
the necessary franchises for this extension have been secured.
It is proposed to obtain the funds for this purpose through
the sale of the Electrical Companies' bonds, guaranteed by
the parent company.
1905

the

Island

Railroad

to

SUSQUEHANNA POWER.—A
stockholders

of

the

special meeting of the
Susquehanna Power Company has been

called for Tuesday. May 21, at Conovvingo, Md., for the purpose of increasing the capital stock from $3,500,000 to $5,000,000, the new stock to be issued as preferred.
This company
owns property along the Susquehanna River in the vicinity of
Conowingo, and i« controlled by New York and Philadelphia
capitalists.
It has never yet carried out its plan to build a
power plant on the river, and was recently involved in litigation
with another company on the Susquehanna. The Susquehanna
Power Company's property is just below that of the Susque-

hanna Electric Power Company, in which considerable Baltimore capital was invested at the time of its organization. This
company has also gone no further with its plans than the acquirement of property for a plant.
Above the Susquehanna
Electric Power Company's property is that of the McCall's
Ferry Power Company. The latter is mostly in Pennsylvania
and the company is now building a big plant on the river at
McCall's Ferry. It is generally supposed that the Susquehanna
Power Company will shortly make plans for starting work on
its plant, though the company has, as yet, made no formal
announcement.

NEW CABLE OUTLAY.— The

new cable line from New
to Colon, which is to be completed by August i, is to be
financed by an issue of stock by the Central & South American
York

Telegraph Company.
to give

senting

its

At the same time the company proposes

strK-kholdcrs

a

25 per cent

sums spent out of earnings

for

stock dividend

new

lines

repre-

and improve-

company's property. To carry out these plans a
of the company's stockholders was held May
14 to aurhorizc an increase in the company's stock from $8,-

ments

special

to the

meding

000,000 to $12,000,000, half .of the increase to be distributed as
The New York-Colon cable is being laid
a stfick 'lividend
by the Central & South .American Telegraph Company in cooperation with the Mexican Telegraph Company. Arrangements
have been made (or the use of the government's wires from
Colon to Panama until the company can construct its own line
across the Isthmus.

INCr<I-:ASING TELEPHONE CAPITAL— At a speci::l
meeting of the stockh'ildcrs of the Columbus (O.) Citizens' Telephone Co., the board of directors was increased from 9 to 11.

The

lo increase the capital stuck to $1,750,000
of $500,000 6 per cent cumulative preferred
Mock. Of this $2.50,000 will be issued at once, and the remainder will be retained in the treasury for future extensions and
improvcnienls.
The new >l(irk will be sold to present stock-

'Dy

direcffirs

the

votcil

addilifrti

holders pro rata and what remains will be sold 1<» underwriters,
if any remains.
The re|«>rls of the officers show that the com
{•any had on April 1. 10.180 telephones in the city and 2,427 in
the country, an increase of 49.7 per cent since the installation
of the automatic exchange.

LONG ACRE LIGHP.— The
Electric Light

directors

of

& Power Company, New York

lx)nK

Ihc
City,

have

Acre

clccte<l

vice-prcsi
the following officers: President, E»lgar Van Ktten
dent, Hon. John C Shochan fiscal agents, Lamprccht Brothers,
;

;

Vol.
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20.

New York and Cleveland. In a statement President Van
Etten said that not only has the company the right to generate
and distribute electricity for light, heat and power, but also the
rights, under the decision of the Court of Appeals, to establish
telephone lines and that the company is now in negotiation
with some of the independent telephone companies for a grant
of privileges under its franchise, the company reserving to itself
all rights for the distribution of electricity for all other purof

poses.

RHODE ISLAND DEFALCATION.—The
newspapers
Electric

state that a shortage

Machine

&

Power

Rhode Island
Woonsocket

of $92,000 in the

Company

has

been

disclosed.

The

disclosure was followed by the resignation of the secretarytreasurer of the company and it is claimed that he has turned
over property amounting to $40,000. Negotiations which have
been going on for the sale of the business to Estabrook &

Company will not be interfered with because of this loss, as
they are part of a general consolidation scheme at Woonsocket,
taking in the gas interests as prime movers in the transaction.

BOSTON EDISON

SI OCR.— At the auction recently of
shares of Boston Edison Company stock, bids were
not received for blocks of less than 50 shares. The upset price
The opening sale was
set by the directors was $195 per share.
The second sale was 500 shares at 204->^.
105 shares at 20454Third sale was too shares at 204%. At the auction sale of Edison new stock in the first fifteen minutes 3701 shares were sold at
prices ranging from 204^ to 203. mostly in blocks of too shares.
The attendance was large and the bidding brisk. The last block
sold at 202.)4.
!0,9C2

new

THE METROPOLITAN LIGHT & POWER COMPANY,
of San Francisco, formerly the San Francisco Coke & Gas
Company, has given notice of its intention to increase its capistock from $5,000,000 to $10,000,000. and will also increase
bonded indebtedness from $2,500,000 to $7,500,000. The diLeopold
rectors of the company at the present time are
Michels, president; Charles G. Lyman, secretarj'; Leopold Wallach, Frederick H. Eldridge, Sigmund Stern, Beach Thompson
and Charles P. Eells.

tal
its

:

BOSTON ELEVATED.— At a special meeting of the Boston
Elevated Company it was voted to authorize an issue of $5,800,000
bonds and $8,000,000 stock. The stock will be offered to stockholders at a price to be determined by the railroad commissioners.
The proceeds of the stock will be used for paying for the
construction of the Cambridge subway, while the sale of the
bonds will provide funds for the power additions, new equipment and the Forest Hill extension.
NIAGARA POWER.— The New

York State Gas & ElecCommission has approved the ajiplication of the New York
& Orvtario Power Compajiy for a certificate of authority to do
business and consent to the is.suance of $150,000 in sitock and
$150,000 in bonds. The company will sell electricity for light,
heat and power in the city of Ogdensburg. the village of Waddington, and the towns of Waddington and Lisbon.
tric

Kl-:VSTO\E TELEPHONE.- The gross earnings of the
Keystone Telephone Company of Phil'idclphia (combined companies) for the nicinth of .March amounted to $85. 31)6, an increase
of $i5.Ci6(). ,ind net earnings to $43,537. an increase of $I4,,^9I,
From July to March 31 the gross
,is compared with List ye.ir.
earnings .iggreg.iled $732,480. an increase of $127,707. and net
earnings, $341,616. an increase of $69,766.
i

MORlGACiE IK I'OK ll.AND, ORE.— The Portland Railway, Light & Power Company has filed a mortgage for $15,r'(X),ooo in favor of the Trust Company of .Xmerica, covering all
its properties, to provide for taking up underlying bond issues
against subsidiary corporations owned by the coiiipany and to
provide (or extensions and improvements.

SALE OF TROLLI'V SECURIIIES.— Tlir

.M.iryland I'lec-

Kailways Coinp.iny of H.iltimore has sold $750,000 of the
Ilallimore & .Annapolis .Short Line 5 per cent bonds lo New York

tric

The .Short Line jirior to cons(did.iting with the Maryland Otmpany authorized an issue of $1.0:10.000 of bonds to defray the cost of electrifying the road.

hankers.

WAGNEK
crease in

the

INCRICASE
slock

of the

Oh"

STOCK.— The

Wagner

Electric

loilluomiiig m
of St.

Company,

I.onis, from $8of).()()0 to $i,joo,0(X) is due to the expansion in
It is iinderstnod to have closed
the business of the company.
a very successful first quarter in 1907.

May
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GENERAL NEWS
GREEN COVE SPRINGS, FLA.—A. A. Kind. Jacksonville, has secured the contract for constructing the water works system and electric

Construction NeWs.

light plant in this place.

COLUMBIANA, AL.\.—The
Columbiana, a franchise for an

QUITMAN, ARK.— The

City Council has granted

I.

Gordon, of

electric light plant to cost $2,000.

citizens of this place are considering a project

an interurban railway to Conway and an organization has been
formed, of which R. L. Kane is president and \V. T. Hammock, secretary,

to construct

to carry out the project,

RUSSELLVILLE, ARK.— This town

has granted the Southern Tracof Fine Bluff, a franchise for an electric lighting
plant and water works system.
The company will also operate an electric
railway from Russell ville to Dover.

tion

& Power Company,

—

ARMONA,

CAL. The town is now lighted by electricity from the plant
Lacey Company, of Hanford. A power service has also been
established and it is expected that many motors will be installed during
the summer.
The San Joaquin Light & Power Company, of Fresno,
furnishes the electric energy for operating the system of the H. G- Lacey
of H. G.

Company.

—

BAKERSFIELD, CAL. Power was turned on May 3 for the first
time on the Edison Electric Company's power line from its Kern River
plant to Los .-Vngeles as a test, the result of which proved to be satisfactory.
The line is designed for 60,000 volts, and the test showed 60.940 volts. It
has been decided that the formal opening will take place about the middle
of May.

EUREKA, CAL — Application

has been

made

to

E. C. Sharpe for the sale of a telephone franchise.

an independent telephone system and

to install

ground

City Council by
Mr. Sharpe proposes

the

will place the wires

under-

—An

will

furnish

electric

electricity

for

the

operation

of air compressors,

for

power drills for a 40-starap quartz mill, an electric lighting plant, trams
and saw mill.
The system will be built and operated by an eastern

FREEPORT, ILL.— The City Council has passed and the Mayor has
approved an ordinance granting a franchise to Charles E. Gregory to
construct and operate an electric light and power plant in Freeport.

NAPA,

C.-\L.

Board of

Supervisors

RIVERSIDE, CAL. — The

Crescent City Railway Company has made application to the City Council for a franchise to operate a street railway on
certain streets in the city.
Bids will be received until May 24 for the
franchise.

SANTA

plant

T. Vallaway has purchased the new
from Lewis Solomau.

electric

PAXTON, ILL.—The Paxton Telephone & Telegraph Company is
planning additions and improvements which will more than double the
present capacity of its plant, and is receiving estimates on poles, wires.
conduits, switchboards, etc.

ROCKFORD,

—The

has passed an ordinance
granting a franchise to Henry Brown for a term of 45 years to erect
maintain
and
transmission lines over certain roads and highways in Napa
County, for transmitting electricity for light, heat and power purposes.
The franchise was sold to Mr. Brown for $25.

in bonds

light

''

syndicate.

CAL.— Bids

CI^\RA,

will

be received until

for the repair of the electric light plant
C, J.

Fenton

SANTA MARIA,

May

23 for S21.000

and the water works

is city clerk.

—The

CAL.

Santa Maria Gas

& Power Company

has

asked the Board of Trustees for a franchise for an independent electric
light and power plant in connection with its gas plant
The Valley Electric

—

CAIRO, ILL. The Cairo Electric & Traction Company has awarded
the contract for the complete construction of the extension of its lines
to the Electrical Installation Company, Chicago, 111.

GREENFIELD, ILL.—J.

power plant is to be erected at the junction of the Wild Canon and the North Branch of Kanakakab Creek.
The

system.

—

ANNA, ILL. ^The State Legiilature has passed a bill appropriating
$40,000 for a power plant for the Hospital for Insane at .:Vnna, and
$13,000 for a power plant for School for the Blind.

in the business district of the city.

FOREST, CAL.

plant

—

ATL.ANTA, GA. Bids for lighting the city of Atlanta have been submitted by the Georgia Railway & Electric Company and the North Georgia
Electric Company.
For a five-year contract the Georgia Railway & Electric
Company agrees to furnish the first year arc lamps for $60 each, and incandescent lamps, $28 each; second year, $59 and $27. 50^ third year, $58
and $27; fourth year, $57 and $26.50; fifth year, $56 and $26. For threeyear contract: $65 and $28 per year.
For two-year contract: $75 and
For one year, $79-50 and $37.50 per year. No bid was
S33-75 per year.
made for furnishing electricity for commercial and domestic purposes.
The bid of the North Georgia Electric Company was as follows: For one
year, arc lamps, $65 each per year, incandescent lamps, $28 each per
year.
For five years: arc lamps, $64 each per year, incandescent lamps,
Electricity for commercial and domestic purposes not
$27 each per year.
more than 10 cents per kw-hour, and for power purposes not more than 6
cents per kw-hour.
Under the present contract with the Georgia Railway
& Electric Company the city is paying S75 per year for arc lamps and
533.75 for incandescent lamps.

Company now

operates here.

and gas utilities of the city at once.
H. Paul, the retiring manager of the Las Animas Company, has purchased the entire supply business of both corporations and will soon file
papers for tlie incorporation of the Trinidad Gas & Electric Supply Comof

all

the

have been completed by the Central Heat
extension to the east side.
The company is
planning to furnish electricity for lighting in the business district of the
city.

—

TAYLORVILLE. ILL. W. B. Adams is interested in the organization
of an electric light, heat and power plant, which, he states, will be in
operation within a short time.
EV.\NSV'ILLE. IND.

INDIANAPOLIS, IND.— The directors of the Indiana State Board of
Agriculture have decided to erect water works and an electric light plant
on the State Fair Grounds.

DES MOINES,

LA..— The State Board of Control on May 8 awarded to
Murray Iron Works, of Burlington, and the Westinghouse Electric &
Manufacturing Company contracts for engines and generators at the state
institutions at Oarinda, Glenwood. Independence and Marshalltown.
The

total cost is $30,000.

lA.
The Eastern Iowa Traction Company has applied
the City Council for a franchise to use the streets of the city for a

street railway system.
.\.
Hurst.
the trustees of the company.

ELLIOT,

— The

Connecticut Hume Telephone Company has
The company will have a capital stock of Sioo.ooo.

tion

I A.

m

Caffery and

H. M. Tracy are

directors of the Elliot Central Telephone .Associapurchase a new switchboard the same capacity as the
use to meet the increased demands of service.
to

IOW.\ CITY.
creased

0. M.

—The

have voted

one now

MOODUS, CONN. — At

a meeting of the promoters of the Moodus &
Company held recently the company was formally

—

DUBUQUE.
to

pany.

applied for a charter.

—

The School Board is preparing to build a manual
building and in connection therewith will construct and
equip a model power house to supply heat, light and power for the entire
building.
Major A. C. Rosencranz, a member of the school board, will
probably furnish the money for the power plant.
training school

electric

C

H.\RTFOKD, CONN.

— Plans

for its

the

TRINIDAD, COL.— The Trinidad Light & Power Company and the
Trinidad Electric Railroad Company have purchased the plant and holdings
of the Las Animas Light, Power & Manufacturing Company, and will
a.ssume control

ILL.

& Power Company

lA.

capital

— The

stock

Farmers' Mutual Telephone Company has
from $4,500 to $«j.ooo,
W. M. Hartsock

in-

East Hampton Tramway
organized and the following uflicers were elected:
George F. Marshall,
of Maiden, Mass., president; Fred M. Hoadley, of Providence, R. L, sec-

president.

retary and treasurer.

templating the construction of a

NORWICH. CONN.—The Uncas Power Company has awarded the
contract for the construction of the electric power plant, which it is to
erect on the Shctuckct River at Scotland Station, to Frederick C. Shaw.
of Providence.
Contracts have been placed with the General Electric

cost

Company for electrical equipment
Morgan Smith Company for water

has applied to the County Cominissioncrs of Wyandotte County for a 35year franchise to operate a street railway system in this county.

SHARON, CONN.— The

the power .house, and with the S.
wheels.
for

Sharon Electric Light Company has withdrawn

petition to the Legislature for permission to extend
ville and Salisbury.
its

WILLIMANTIC. CONN.— The
tric

Littht

Company

lines to

petition of the Willimantic

to increase its capital

fused by the I^cgislaturc.

its

Gas &

Lake-

Elec-

slock by $100,000 has been re-

its

KEOKUK.

a

I.\.

—The

Mississippi

Valley

is

Company is conbuilding in this place at a

Telephone

new cxChange

of $7,Soo.

SIOUX CITY,

—

KANSAS

KAN.— The

lA.
Plans arc being considered for the construction of
municipal electric lighting plant in this city.

CITY.

Kansas

Cit>

& Olathe

Electric

Railway

NEWPORT.

KY.— The City Council has adopted an ordinance providing for the sale of the telephone franchise.
The franchise is for a term
ot 20 years and provides for laying of two miles of conduits the first year
and one-half mile c.-ich year hereafter. The company
$2,500 each year and give a bond of $5,000.

HOULTON, MAINE.— The
ing

the construction

of

a

is

to

j^ay

the city

Bangor & Aroostook Railroad is contemplatcentral light and heating plant for its

lar«c
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various buildings and yard
expenditure of about $30,000.

The

town.

this

an

volve

will

project

BALTIMORE. MD.— The Maryland Telephone & Telegraph Company
and the Baltimore Electric Power Company have been consolidated under
The authorized capital
the name of the Baltimore Electric Company.
stock of the new company is $3,400,000, and the officers are: David E.
Evans, president; Sydney L. Wright, first vice-president; B. S. Josslyn,
second vice-president and general manager; W. T. Spring, secretary, and
company

It is said that the
B. F. Bonsai, treasurer.
larging its electric plant at Ferry Bar.

contemplating en-

is

Connecticut Valley Power Company is now
transmission line from Turners Falls to the electric lign^
The line will be 17 miles long.
station of the Amherst Gas Company.
The company will furnish electricity to light Amherst. Pelham, Sunderland, Hatfield* and other towns in this vicinity anji will also furnish
E. D. Marsh, C. F. Deuel.
electrical power for manufacturing purposes.
its

David Barry, of Amherst, are interested in the company.
CHICOPEE, M.\SS.— The Board of Aldermen has passed on first
reading, the ordinance appropriating $19,000 for changes and enlargement
the electric light plant.

in

EASTHAMPTON, MASS.—The
ning to operate

Barnett Drop-Forge Company
plant by electricity, which will be supplied

its

is

plan-

by the

Easthamplon Gas Company.

I'lTCHBURG, M.\SS.— The Fitciiburg Gas & Electric Light Company
has petitioned the City Council for permission to locate poles and wires
on Wanoonsnoc Road so as tc enable the company to furnish electricity
The Fitchburg
ior operating the plant of the Fitchburg Brick Company.
Company proposes to install a dynamo to operate a brick making machine
having a daily capacity of 40.000 bricks.
MILLER'S FALLS, MASS. The Franklin Electric Company has sub-

—

mitted a proposition to the town officials to furnish electricity for operatThe company offers to furing the municipal electric lighting system.
nish electricity for 3J4 cents for the first 40,000 kw-hours. 3J4 for the

next 10.000. and 3 cents for all above that amount. The minimum annual
The company agrees to build the line
charge of $1,200 must be made.
Power for
and deliver electricity to the switchboard at Miller's Falls.
operating the plant is now furnished by a gasoline engine at a cost esti-

mated

uK

at about

with the Edison

Company

committee

lighting

decided

has

to

contract

Company and with the Welsbacli
The Edison Company is
town.

Illuminating

Electric

incandescent lamps of 32 cp and 12 arc lamps for $3,845

per year.

Guild has signed the bill, recently passed by the Legislature, which allows the New Bedford & Onset
The
Street Railway Company to conduct an electric lighting business.
company proposes to furnish electricity for lighting purposes in the towns

through which the street railway passes.

S.ALEM, M.XSS.^Thc Boston & Maine Railroad Company has
a 75-hp electric motor in

installed

machinery by

recently

car shops in Salem to operate the

its

electricity.

HANCOCK. MICIL— A.

Macdonald.

F.

of conMructing a municipal electric
but nothing definite has yet been done.

tion

city clerk, writes that the quesligiit

plant

being considered,

is

—

I*.\I\ESD.\LK. MICH. The Cham|)ion Mining Company has completed
new electric lighting plant and is furnishing electricity for lighting
Trimountatn an<l Baltic. The
the street* and rchidcncc» of Paincsdalc.
company ti alM> inhtalling an independent telephone syntetn in the three
its

low nil.

L'NION CITY, MICH. — The
municipal

lighting

electric

cmM of about

contemplating equipping in»new steam pr>wcr plant at a

citizens arc

with

plant

a

$5,000.

FERGUS FALLS.

MLV.N.
of

the con*>trucii<in

— Vernon

dam

n

Wright

A.

Dayton

at

for

the

is reported
interested
develojtment of water

Trtwer for clcctricnl purposes.

FORT SNELLING. MINN,— Rid*,
K.

J.

Sawyer, chief quiirtermastcr

(ttalling

elcclric

tjuartern at

be

will

V.

S.

A.,

received
St.

and making vcrvicc connectinnn

fixttire^

by
June
Minn., for infour N. C. Q.

iinltl

Paul.
in

i

Fort Snelling.

ityRirm in

L.

ChriHtenftcn

J,

has been organized by /. L.
the purpone of erecting n Iclephunr

for

and around Lidgerwood.

'I'he

company

is

capitalized nl $15,000.

NOR HORN K. Mo. — The

Stel-Rockingbani-NorlKirne Telephone
an exchange building in Prairie to n*i?ip.
htnlding with other improvements wi'l comi about $,i.ouo.

pnny ha* dcriiled

to build

HELENA, MONT. — The
to

conAiruct

a

C'o.n-

The

Montana IndctKitdent Telephone Company

cnndull

N, U. — Work
dam and power house for

CLAREMONT.

system

|o

place

its

in

wirra nndergmunfl

commcnerd on the ciMistruetion o(
Claremont Pow«f Company on 1 he
The power stnliun Is tu he equipped
r.laek River, at Cavendish Goagc. Vt.
'Aith three turbine wheels of 750 hp- enoii, direct-connected to three 500kw Rencrators. The tran«mis«ion lines arc to be hrnuKht across niuntry
tn rUrrmnnt, a distance i<l io miles,
It is expectcit !n have the plant

I

he

Dec.
N.

.,

.M^

....-

has

the

I.

— The

N. J. E. L. Thompson, president and treasurer of the niamiAutomatic Sprinkler Company, of New York. N. Y.. has purchased the entire stock of the Dover Electric Light Company. Mr. Thompson, it is said, will spend about $60,000 in improvements to the plant at
once.

NEWARK,

— Mayor

Jacob Haussling on May 8 vetoed the two
Council recently, providing for the installation in the city hall of an independent lighting plant to cost approximately $30,000.
N.

J.

Common

resolutions passed by the

NEWARK.
granting the

N. J.— The Common Council on May 3, passed the ordinance
Newark Block Lighting Company permission to lay conduits

iti

Lawrence and Market

to

engage

between W'ard and Broad Streets and
for lighting and power
purposes.
The ordinance has also been signed by the Mayor. James M.
Seymour, Jr., is president of the company.
in

Streets,

business of selling electricity

the

BROOKLYN,

N. Y.— Bids will be received until May 20 by C. B. J.
superintendent school buildings, New York City, for installing
electric equipment in School 94. Borough of Brooklyn.
Snyder,

FORT COVINGTON, N. Y'.— Application has been made to the Village
Board of Trustees of Saranac Lake by Paul Smith, Jr., and associates
for a franchise to build and operate a street railway system in the village.

—

NL^GARA FALLS,
priating

$14,000

N. Y. The Governor has signed the bill approan electric installation at the State reservation at

for

Niagara.

PORT JEFFERSON.

N. Y.— A franchise has been granted to the
Traction Company by the Highway Commissioners of Brookhaven, to construct and operate an electric railway across Long Island,
between Port Jefferson on the sound and Patchogue on the ocean front.
Suffolk

SCHENECT.ADY.

N.

V.

— The

Mailrond

Company

has

in

Schenectady Illuminating Company has
its

rates

for electricity for lighting pur-

poses to take effect with May reading of the meter.
The rates are as
follows; The first 30 kw-hours, or less, at ten cents; next 60. kw-hours,
or less, at eight cents; next 120 kw-hours, or less, at seven cents, and
balance at six and one-half cents per kw-hour. A discount of 10 per cent

be allowed

on

paid

bills

all

within

days after the

15

date

of

the

bill.

—

WESTMORELAND,

N. V.
The citizens are considering the question
of having the streets of the village lighted by electricity.
A committee
has been appointed
journed meeting.

investigate

to

the

matter ,ind

wlH report

an ad-

at

WIirrESBORO. N. Y.— The Oriskany Ilydro-Electric Company has been
granted a franchise by the Town Board of Whitestown. The company was
represented by T. F. Mcllride. who stated that the company was planning
to build a large dam at Pleasant \'alley, near Oriskany, and develop the
v.atcr power at that place.
An option has been secured on the property
nf the old Oriskany Woolen Company and a large power plant will be
built.
The cost of the plant is estimated at between $200,000 and $300,000.
The company proposes to furnish electricity for operating the L'tica
Southern Railroad and also for lighting and power alnny the line as
far as Norwich.

WINSTON. S.\LKM, N. C.— The Fries Manufacturing & Power Company is planning to extend its line to East Winston. A new company is
being formed to build an electric railway from this city to Piedmont, a
distance of two miles.
ASIIL.WD. OHIO. — Flans
& Manslield Traction

for

are being
erection

the

ASHT.MtlTLA, OHIO. — The

made by
of a

City C'otincil

the

CIcvcIan.i.

power house
is

in

.\shlaud

this

place.

contemplating an expendi-

ture of from $50,000 to $roii,ooo for improvements to the iiuuiicipal electric lighting plant.

CANTON. OHIO.— The

Clinton Lighl, Heat & Lighting Conqiany and
Healing St Light tt-g C'omp.niy have been consulidaled under
the name of the Canton I'.leclric Company.
The company is capitalized at

Central

$;i.5on.ooo.

COLUMBUS. OHIO.— The
with

lumps
light

the
at

Ronrd of Public .Service has placed nn order
& Manufacturing Company for 300 arc

WestiiiKhotise Electric
a cohI nf $5,g7n.

plant

and

a

live

acre

tract,

VillaKc Council

has sold the electric
including scvt-ial factory buildings to

Limn cnpitallsls connected with the l''(>ri Wayne, Van Wert & Lima
Traction Company, the highcKi bidder.
The vilhige had donated several
thousnnil dollars tn the factory, secured by ti uiortgane. and was compet led 10 forecloKr. thus brcoming tempmary owner nf the pl.-ml.

NEW PHILADELPHIA. OHIO.-The

Tuscarawas

County

Electric

power Company has been incorporated, with a capital stock of
$;;oo,onu. by W. K. Fox. Henry S. Irving, S. D, Gilbeil. Hiraiii D. Peck
and Frank H. ShafTer, nf Cincinnati. The company hat piirclianrd the
Light

plant

Pennsylvania

ordered
.ind additional rtpilpment for the power station to meet the
j.

—

DOVER,

CKIDEKSVILLE. OHIO.- The

this city.

in

will h^e installed at the sub-stations at North Camden,
Newfield, Ridpath, Atlantic City and Westville.

Glassboro.

the

LIDGERWOnlJ, MINN. — A company

.Mathewft and

pliitinlng

blast transformers

will

NEW BEDFORD, MASS.—ilovernor

i;i

on the Camden-.\tlantic City Electric
has placed an order with the General Electric
Company for an additional Curtis steam turbo-generator set. The
boiler capacity will be increased and transformers will be installed.
.V
small horizontal Curtis turbo-generator of 76-kw capacity will also be added
to the present equipment.
Six looo-kw rotary converters and eight airtraffic

The company

announced another reduction

lighting the streets of the

for

furnish 161

to

cents per kw-hour.

MASS. — The

N.VTICK,

increased

the

20.

facturers'

AMHERST, MASS. —The

erecting

demands of
Trunk Line.

XLIX. No.

Vol.

light

8t

of the A.

and |H>wcr

lleyer
in

Irnslve allrralifni*

New
The

Cnm|i»ny, which furnishes elrctricity for
Phllndelphin and Canni Dover, and will make expurchaoe pi ice in $inn.nno.

Electric

May

ELECTRICAL W O R L D

1907

i8,

PAIXLS\ILLE, OHIO.— Bids will be received by ihe Board of Public
Service until May 22 for furnisbing machinery and equipment for the
Bids may be submitted as a whole or
municipal electric light plant.
separately on the following: One steam engine of 150 horse-power; two
return tubular boilers, and all ntcessary auxiliary apparatus, including
steel stack; one direct-connected alternating-current dynamo of roo-kw
capacity, with transformers, switchboards and all necessary apparatus for
'

operation of the same; one belt-connected alternating-current 75-kw generator; 100 enclosed alternating-current arc lamps, with privilege of 25 additional.
Engines of the fuel oil and producer gas types will also be conPlans and specilications may be secured upon application to \V.
sidered.

N. Collister, superintendent of the plant.
Central Union Telephone Company has awarded
the contract for the erection of its new building on Hicks Street to W.
W. Bright. The building will cost about $30,000.

—

machinery, appliances and supplies. The purpose of the Bard Elecis to manufacture all kinds of electrical supplies
for the
Pacific Coast and the Orient.
trical

soon be opened by the ot^cials of the
PORTLAND. ORE. Bids
Mount Hood Railway & Power Company for equipping the large power
The initial installation will be
house that is to be built at Bull Run.
15.000 horse-power, and it is expected to have the plant in operation by
will

next winter.

—

S.\LEM. ORE. The Portland General Electric Company has plans
prepared for the construction of a concrete, brick and steel building adThe building will be a
joining its present steam plant on Mill Street.
one-story structure and will be designed to receive the power coming
from Portland at 60,000 volts and from Silverton at jo.ooo volts. The
estimated cost of the building is about $10,000, and the machinery about

SEATTLE, WASH. — Bids

are being leceived by the Board of Public
to double the capacity of the city lighting
plant at a cost of about $30,000.
The .apparatus will consist of two
8ooo-hp turbines or impulse water wheels; two 4000-kw, 2300-35, ooo-volt
transformers for the generating station and eight 54. 000-2 500- volt transformers for the sub-station.
\^'orks for supply of

Rapid Transit Company is
PHILADELPHL\, PA.— The
installing a looo-kw rotary converter, at Willow Grove, for the purpose
of increasing the lighting facilities of Willow Grove Park.
Philadelphia

PHILADELPHIA, PA.— Bids

be received by Col. Frank Heath,
June 14 for one 350-kw dynamo diengine or turbine; boiler and condensing apparatus.

rect

connected to

will

until

—

WASHINGTON, PA. Application for a charter has been made by the
Waynesburg & Monongahela Street Railway Company for the purpose of
building an electric railway from Waynesburg to MiUsboro. S. Crago, of
and R.

W'aynesburg.

H. Myers, of \\'ashington, are

interestett in

the

project.

WILKES-BARRE, PA.— The Lackawanna & Wyoming
Company

Valley Rai.way
contemplating an expenditure of about $65,000 in irapn:i\ e-

is-

— The

stockholders of the York Haven Water &
Power Company have voteo to increase the capital stock of the company
from $2,500,000 to $4,000,000, the proceeds to be used to increase the
capacity of the plant by 10,000 hp, extending another cable across the
river, and dredging to a distance of almost five miles above the plant.
The company has recently contracted to furnish 1500 horse-power to the

Pennsylvania Steel Works

BENNETTS VILLE,
Council by

—

.Application has been made to the City
C.
Matheson. Warren Moore and \'ann Livingston for a
build and operate a street railway in this place.

J.

franchise to

at Steelton.

S.

J.

GREENWOOD,

S.

C.

—-Electricity

now being

for operating the municipal

electric

from the Savannah River Power
Company's plant on Seneca River. A day ser\'ice has been established
and many small enterprises are using electric motors for power purposes.
plant

lighting

is

received

CARTHAGE, TENN. —The

City

Council has passed an ordinance for

—

OSHKOSH, WIS. The Northern Hydro-Electric Company has been
organized at Oshkosh, Wis., with a capital of $2,000,000. The new company proposes to develop the power of the Peshtigo River, which empties
into Green Bay half-way between Lake Michigan and the mouth of the
Fox River, It has secured three waterfalls on which dams will be erected.
About 20,000 horse-power will be developed and trnsmitted to Marinette.
Menominee, Green Bay and possibly to Oshkosh.
WITTENBERG, WIS.— The
change has been purchased by

1

HOUSTON. TEX. — The

Houston Light & Power Company is contemplating extensive improvements to its plant which will involve an expenditure of about $500,000.

HOUSTON, TEX. — The
to

build two

Southwestern Telephone Company has decided

new branch exchanges

expend about $50,000

in

in

this city.

extensions and

The company plans

improvements

to

its

system

Ilmiston.

CHEYENNE. WYO. — It

HOUSTON" HEIGHTS. TEX.— The

Houston Heights Water & Light
has decided to make improvi-ments to its plant and purchase ne,u
machinery, which will invtjlve an expenditure of about $35,000,

SAI,T

LAKE

CITY.

UTAH.—Guy

plication to the state engineer's
rado River for power purposes.
a

high

Sterling, of this city, has

made

ap-

to appropriate

office

water from the Coloinvolves the construction of
power house.
Alwut 100,000

The scheme

masonry dam with pipe outlets

to

horse-power will be developed.

3ALI-ARD.

WASH.— J.

Murdoch,

city

writes

that

it

is

not

issue of April 27.

OLYMPIA. WASH.— Dr. Henry Waldo
planning the establishment of
Uivcr. Cowlitz County.
J. F. Lilly
be

SEATTLE, WASH.— W.
-liortly erect in or

a
is

Telephone exextend the toll

is

announced

that

plans

have been received

Power Company,

in

this city,

and that work on the construction of the

—

CALGARY', ALB. The plans which are being prepared for the street
railway to be built here at a cost of $250,000 will be completed by August
I, and tenders will then be called as soon as possible.
Address City Engineer Thorold.

EDMONTON, ALB.— On May
ing

money

27 the ratepayers will vote on the follow-

Power house site, $26,000;
Address Mayor Griesbach.

by-laws:

plant, $120,000.

electric

and power

light

—

BRANDON, MAN. The City Council is considering a proposition to
develop electrical power at Currie's Landing. An electrical engineer has
been engaged lo report on the matter.
HAMILTON, ONT. — The

City Council is considering a proposition to
street railway system at a cost of $500,000.
Address
Kent,
Hamilton.
Ont.
S- H.
build

a municipal

—

NIAGARA FALLS. ONT. .\ contract has been closed between the Canadian Government, represented by the Hydro-Electric Power Commission and
the Ontario Power Company, whereby the latter company, situated at
Niagara Falls, Ont., is to supply between 25,000 and 100,000 horse-pv)wer
24 hours daily to Canadian municipalities for a period of ten years.
The
Canadian government will supply the transmission lines, and government
bonds will be issued to raise money for this construction work.
Fourteen Canadian cities in Ontario have filed application thus far for power.
aggregating about 40.000 horse-power.
The government will pay $10.40
per horse-power per year up to 25,000 horse-power, and for any quantity
in excess of that amount a flat rate of $10 delivered at the transformer
station at Niagara Falls, Ont., and will sell this power at cost to the
municipalities which will have charge of the distribution.
from $1,000,000
trical power for

R.

to $2,500,000,

own

its

use.

ROULEAU, SASK. — The
electric

power

Council

Address

plant.

Simpson Company has increased its capital
and has been given rights to develop elecis considering the installation of an
A. C. McKean.

FORT SASKATCHEWAN. SASK.— The
owned by O. Higman has been sold
n.nme of the Fort Electric Company.

electric

system here
formed under the

lighting

to a local syndicate

—

CHALCO, MEN. Inigo Nonega, of Mexico City, has been granted a
concession by the Mexican government to build an electric railway from
Mexico City to the town of Chalco. a distance of about 20 miles.
CULIACAN, MEX.^.
cation

to

the

The ix>wer
that

C. Avendano. of Mexico City,
Mexican government for a concession 10

on the

will

Humaya

probably

lie

has

made

nistall

appli-

a hydro-

River, district of Culiacan. state of Sinatoa.
transmitted to Culiacan and other towns of

>ectiun.

—

JALISCO, ME.X. ^Frank G. Stevens, who is connected with the Favor
Mining Company, has made application to the Mexican government on behalf of that company for a concession to install a hydro-electric plant on
the Santiago River in the state of Jalisco.

REAL ALTO. MEX.— Makeever Brothers, of New York. N. Y., arc
(paring to install a hydroelectric plant with a capacity of 1000 horsestate of Jalisco.
The plant will be located on the
will furnish electricity for the mines owned by the
^L1kcever Brothers in th.it district.
pt

clerk,

proposed to construct a municipal electric light plant, as reiHirtcd in our

t-t

will

plant will begin within two weeks.

electric plant

Company

Independent

Eckhon & Son, who

for the erection of a $1,000,000 power plant for the Northern Colorado

to
in

Wittenberg

J.

lines.

TORONTO, ONT. —The
June

by
L. J. Fleming, constructing quartermaster, U- S. A., for furnishing and
installing electric light fixtures in the following buildings:
Post exchange
and gymnasium, post hosijital, officers* club and two double stable guard
and shop buildings; furnishing pole lines and making service connections
to all the buildings mentioned above.
will be received until

in-

MILWAUKEE. WIS.— The Plankinton Electric Light & Power. Company has been granted a franchise by the City Council to construct tunnels
in the Fourth Ward.

the construction of an electric light plant in this city.

FORT SAM HOUSTON. TEX.— Bids

be

to

La Crosse City Railway Company has

It is understood that extensive
$250,000.
made and that additional machinery is to be

to

purchased.

nients lo its system.

YORK HAVEN. PA.—The

equipment

L.\ CROSSE, WIS.
creased its capital stock

$25,000.

commanding Frankfort Arsenal

Company

tric

improvements are

TOLEDO, OHIO. — The

T009

Cue. of Portland. Ore., is said
power plant on the Toutic
the engineer.
large

H. Bard, of Bard & Fcnton, of this city, will
near the city a large plant for the manufacture of elec-

power at Real Alto,
Los Reyes River and

TOUREON, MEX,— The Lcrdo & Torrcon Electric Railway Company is
arranging to make important extensions to its present system in Torrcon.
.\ concession
for another electric railway system in Torrcon was recently granted to a syndic.tle of Chinese residents.
The latter arc preparing
to begin ctmslruclion work.

;

'

ELECTRICAL W RED
CALUMET, MICH. —Articles

TUXPAM, MEX. —Carlos

F. de Landero. manager of the Bank of
organizing a company for the purpose of installing
a hydro-electric plant on the Tuxpam River, near the town of Tuxpam,
state of Jalisco.
It is estimated that 15,000 horsepower can be developed.
It is proposed to transmit electricity to Tuxpam, Colima, Manzanillo and

Hidalgo, of Pueblo,

is

a number of other towns and industrial centers of that region. In addition to insulling this hydro-electric plant, Mr. Landero has purchased
He
the Rio Blanco Falls on the San Isadro ranch, near Guadalajara.
states that these falls will be taken over by the company which he is
forming and a hydro-electric plant installed there for the purpose of furnishing the city of Guadalajara and the town of Zapopan with electricity
for light and power.
This second plant will have a capacity of about 1500
Jiorse-powcr.

-are:

of Jersey City, N.

J..

THE BROWN ELECTRICAL COMPANY,

of

l>een incorporated, with a capital stock of $500,
Brown and Abraham Bernstein.

New
by Hyman Brown. Eva

York. N. Y.. has

THE INTERNATIONAL ELECTRIC COMPANY,

of St. Louis,

Mc,

The
has filed articles of incorporation, with a capital stock of $100,000.
object of the corporation is to manufacture and deal in electrical appliances.
The incorporators are: \\"m. F. Gradolph, Clara A. Niel. Joseph
Zerr,

Mason K. Blake and

E.

been incorporated

and

to

of Indianapolis,

J.

Ind..

The

manufacture a patented rotary engine.

The officers are: D. W. Bolen. president; W.
M. King, general superintendent.

tal is $50,000.

retary,

—

CAMDEN. N. J. The Hite Electric Company has been chartered
with a capital stock of $1,000,000.
The directors are R. Hansell, Philadelphia, Pa.; George H. B, Martin, and S. C. Seymour, Camden.
JERSEY CITY, N. J.— The Chenango Valley Electric Railway Company has been incorporated with a capital stock of $100,000 by H. O.
Coughlan, L. H. Gunther and John R. Turner.

capi-

F. King, sec-

THE NEW YORK CAHILL TELHARMONIC COMPANY,

of

New

York, N. Y., has been incorporated, with a capital stock of $500,000, for
Ihe purpose of distributing music electrically and to own lines for that
The directors are: Oscir T. Crosby, Warrenlown, Pa. O. C.
purpose.
Reynolds and A. B. Twiggs, of Tileston, N. Y.
;

THE TKLEPHONE CALL RECORDER COMPANY, of New York.
N. Y., has been chartered, with a capital stock of $50,000, by J. H. Thompson, W. H. Fulton, of Plainfield, N. J., and R. D. Larapson, of New York.
THE WEINSHEIMER COMPANY,

of Chicago. 111., has been charThe company proposes to do an
with a capital stuck of $5,000.
The incorporators are:
electrical engineering and construction business.
Warren E, Weinsheimer, E. W. Swilser and P. R. Fisher.

has

Y.— The

N.

filed

H. Bowman,

;

;

—

$500,000 and the directors are W. H. Dowe; G.
York, N. Y., and C. B. Everson, of Syracuse,

is

APEX.

N. C.

— The

of $25,000.

Bumey and

—

OURAY, COL. The Colorado-Wyoming Electric Company has been organized under the laws of Nevada to own and operate electric light and
power properties at Ouray, Col., and Laramie, Wyo. The company is capitalized at $350,000. and the officers are: J. A. .\rbogast, of .\kron, Ohiu;
IC. .\, Phinncy, Ouray, secretary, and G. A. Scott. Ouray, treasurer.
The
Ouray Electric Power & Light Company has absorbed the Laramie Light
& F'owcr Company, of Laramie, Wyo., and both companies arc now conby the Colorado-Wyoming Electric Company,
three companies l>cing the same throughout.

the

trolled

CHICAGO,

ILI-.

—The

G'unther

Electric

of

ofilicers

and

power

The

plants.

Apex Water Company has been chartered

BLOOM INGTON, IND.— The

Cxntral

arc:

C.

—

—

TRYON, N. C. The Electric Light. Water & Power Company has been
organized to establish an electric light plant in this place.
The power
house will be located near Melrose Mountain, on Pacolet River, about
four miles above Tryon.

—

WILLI,A,MSON. N. C. .\
& Power Company by

charter has been granted to the Williamson
the Secretary of Slate.
The incorporators

Light

The company

and others.

are: J. D. Biggs

others.

J.

Electric

Ideal

rated, with a capital ilrKrk of $10,000,

TOPEKA. KAN.— The

by

Charles

W.

others.

Tuscarawas

County

Fox and others.
CITY. OKLA.— A charter has been granted to
The company has a
Reno, Oklahoma City & Shawnee Railroad.

slock of $2,500,000 and the incorporators are G. N.

the

El

capital

Martin, of Chicago,

Mclntyre, of New York, N. Y.; Elmer E. Houghton. N. M.
and John II. Wright, of Oklahoma City.

S.

111.;

Electric

incorporated with a capital stock of

E.

Ellis,

P.

TECUMSEH, OKLA.— The Tccumseh-Norraan Traction Company,
which was recently chartered, has been reorganized as the Oklahotna
The officers of
Rapid Transit Company with offices at Oklahoma City.
the company are: George Silsby, president; W. E. Powell, vice-president;
George Weed, secretary and D. D. Klapp, treasurer.

incorpo-

F.

Gunther,

Inland Electric Railroad Company has tiled
of incorporation, with a capital stock of $25,000, for the purpose of building an electric railway from Klamath Falls to Merrill. The

articles

in*.orporators are:

&

IlcatiuK

Com

Company

Iwen

haii

While and

Knntn^ City & Olothc Electric

Murray and

E. J.

COATESVILLE,

Indiana Light

S. T.

McKee and

S.

OKLAHOMA

others.

Lighting

M.

PHILADELPHIA, OHIO.— The

& Power Company has been

—

PA.

Russell.

J.

B.

is

$5,000.

of incorporation have hecn filed

Galbraith, J. T.
capitalized at $15,000.

Huff.

The company

Colgate.

Railway, Light &

Electric

the JrlTcrson City

for

T.

L.

II.

of incorporation liave been filed for the
Power Company by J. E. Shalleross and

JEFFERSON CITY. TENN.— Articles
.\.

is

A.

Power Company by W.
Watkins antl Frank Gal-

EL PASO, TEX. — Articles

of incorporation have been filed for the
Paso Suburban Railway Company with a capital stock of $10,000 by
R. Tobin, J. D. Tohin and W. Camp.

EI
F.

SPRING VALLEY, WIS.— The
h.iK

Spring Valley Light & Power Company
been incorporated, with a capital stock of $15,000, by Otto Siebcrus

and others.

incorpo-

Legal.

otlicrs.

Rnilrtind

.Articles

Coatcsviilc Supply. Light, Heat &
The capital stock of the company

biaith.

—The

capitalized at $50,000.

N. C.

a capital

SOUTH REND, INO.— The Indiana & Michigan Electric G.mpany has
been incorporated, with a capital ^tock of $1,915,000. The company propotet tu K<:ncrate and sell electricity for light, heat and |)Owcr purposes
in South Bend, ,Mi«hawaka, Elkhart, Bristol, Gonhen, Laporte and MichiKin City, Ind.. and in Nile*. St. Joseph, Benton Harbor, and other townH
1*)ic dircciom are:
Charles A. Chapin, H. L. Crawford and
in Michigan,
olhem.
A.

is

—The Dixie Light Company has been chartered, with
stock of $25,000, by
R. Hardie and
Company has been incorporated,
CANTON. OHIO. —The Power
WILSON,

others.

I

to con-

light,

SALISBURY, N. C. The Piedmont Carolina Railway Company has
been chartered, with a capital stock of $100,000, by T. H. X'anderford.
W. F. Snider and J. H. Borah.

pany has t>ccn incorporated, with a capital titock of $3,000,000. The company will carry on a buiineM in the manufacture and installation of electric light, powct and heating plants.
The dircclors are: William Wherry.
John W. Forbin and 1. L. Mclloon. all of New York.

DAVENPORT.

New

PORTLAND, ORE.—The

Company has been

incorporators

Donald K. Kichburg and

Burrell Gunther,

of

all

rated, with a capital stock of $175,000, for the purpose of operating heat,
light

Terry,

incorporators,

$20,000 by

others,

S.

power and water plants. It has a capital stock
p. Sellars, Percy Olive and associates, of Apex, arc the

and operate

Light

of incorporation have been filed for
the Burncy Electric Company, with a capital stock of $3,500, by C. W.

Railroad

SYRACUSE, N, Y. The Syracuse & Chittenango Railway Company has
been incorporated to operate an electric street railway from Syracuse to
Chittenango. a distance of 1 S miles. The capital stock of the company

NEW

BIRMINGHAM, ALA. —Articles

Eastern

:

Mass.

Pittsfield.

with a capital stock of $100,000, by

Incorporations.

&

Franklin Weston. Dalton, Mass. Henry
Springfield, Mass., and James H. Caldwell, of Troy, N. Y.

Arthur Eaton.

tered,

New

Rochester

Buffalo.

articles of incorporation with the

Secretary of State.
The purpose of the company is to construct a railway to be operated by
steam, electricity or gasoline from Buffalo to Rochester, and thence to
Troy, a distance of 300 miles.
The capital stock of the company i^
Ralph D. Gillett, Weslfield, Mass.
$3,500,000. and the directors are

struct

THE KING MANUFACTURING COMPANY,
fcas

Electrical Service Company has been incorpowith a capital stock of $50,000.
The incorporators are: Henry T.
Clarke and Henry T, Clarke, Jr.

Wiedermann.

.\.

for the

filed

capital stock of $100,000.

OMAHA, NEB. —The

Company

The incorporators
been chartered, with a capital stock of $25,000.
Robert J. Siell. Andrew C. Snyder and Abraham L. McCuUoch.

20.

rated,

ROCHESTER,

THE BELL ELECTRIC MOTOR COMPANY,
"has

of incorporation have been

Calumet Elecliic & Improvement Company with a
The incorporators are John Daniell and others.

•

Industrial Companies.

TVeti?

XLIX, Xo.

Vol.

( )

Company

has been chartered with a capital tlock of $175,000.
The incorporators
David B. J^ilinv^n. K. V. I^rson, Grorg HoUiryier. James A. Stewart,
a'tc:
Dickson
E. P.
and R, W. Hooker. The main office of Ihe company It In

CONTRACT FOR SERVICES WITH PROVISION THAT INVENTIONS OF EMPLOVEK SHOULD BECOME PROPERTY OF EMPLOYER. — TIic defendant, a draughtsman, wrote to the plaintiff, a cor-

K used ale.
MALTIMf)RE, MD.

poration riigagrd

in

ticularly

mills,

corpornlcd.

with

a

— The

capital

Ballimnrr Telephone
stock

of

%i,iiiin,oou.

company wn* formed to carry out
Telephone & Telegraph Company.
The
the

Spring.

Robert

V.
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made certain inventions and applied for patents without tbe plaintiff's
knowledge.
In an action brought by the plaintiff to require specific performance of his contract by ihe defendant a decree was granted directing the defendant to assign to the plaintiff the inventions which he had
made, upon the payment of the expenses which he had incurred in making
application and procuring the patents.
Portland Iron Works vs. Willett,
Supreme Court of Oregon, 8g Pac. Rep. 421.
,

DUTY OF EMPLOYER TO FURNISH SAFE MACHINERY AND
APPLIANCES.

—Where

motorman

charge of an electric car, is
injured by the breaking of air brake apparatus on the car. due to a
flaw or defect in the brake rod, the employer is ordinarily liable in
damages to the motorman under the rule that it is the legal duty of
the former to exercise ordinary care to furnish or provide machinery
and appliances reasonably safe and suitable for the employees to perform their duties.
But, in order to hold the employer responsible, it
must appear that he was chargeable with knowledge, either actual or
constructive, in respect to the defective appliance and that he thereIn this
after permitted it to be used in the operation of the car.
instance a judgment in favor of the plaintiff was reversed on the ground
that he did not aver that sufficient time intervened between the time
when the defendant became aware of the defective condition of the
brake rod and the time of the accident to allow the rod to be repaired.
Kentucky & Indiana Bridge & R. Co. vs. Morgan, Supreme Court of
Indiana, So N. E. Rep. 536.
a

in

INFRINGEMENT OF PATENTS FOR ELEVATOR SIGNALING
APPARATUS. — The Elevator Supply & Repair Company has been upheld
by the United States Circuit Court,

S.

New

D.

York, in an action to

re-

strain an infringement of the following patents relating to electric signal-

ing apparatus

for

use on elevators

:

The

C.

G.

Armstrong patent. No.

499,411, dated June 13, 1893; the Stacy B. Opdyke, Jr., patent. No. 572,The
561. Dec. 8, 1906, and the Charles A. Reiners patent. No. 634.220.
alleged infringing device was installed in the Presbyterian Building, 156
Fifth Avenue, New York City.
On each floor was a single push-button
box having an up push-button and a down push-button and above the
doorway of each shaft, an up incandescent floor light and a down incandescent floor light.
The push buttons were connected with signal lights
within the elevator cars, which were lighted upon pushing the proper button.
.After the car had passed the floor from which the signal was given
a

restoring circuit

magnet

in

was automatically

closed,

thus energizing a restoring

the push-button box, and permitting the push-button switch to

snap out and break the circuits. The patents owned by the complainant
were held to be valid and the device in use by the defendant were declared
Elevator Supply & Repair Company, 151
to be an infringement thereof.
Fed. Rep. 497.

THEFT OF ELECTRICAL GOODS.— The manufacturing and jobbing
trade generally will be interested to learn of the success that has attended
the prosecution of Ralph Lipsey, former president of the Great Northern
Metal Company, and second-hand dealer, of Chicago, whose conviction for
receiving stolen property has just been affirmed by the Supreme Court of
Illinois; and also oi the plea of guilty made by Arthur Dietrickstein, held
under a charge of larceny and of his imprisonment on the plea. These two
Lipsey and Dietrickstein arose by reason of the fact that
they conspired together and succeeded in stealing several cases of electrical sockets from one of the large Chicago jobbers.
Dietrickstein stole
the goods and sold them to Lipsey, who acted as the fence.
These
prosecutions have resulted in putting Lipsey entirely out of business and
thus removing a constant menace to the Chicago trade, as a second-hand
dealer acting as a fence and receiving stolen property simply made it possible for the looting of the electrical stores to be successfully pulled off,
and the goods profitably disposed of by the thieves, through such channels as the institution that Lipsey conducted.
The cases against both
Lipsey and Dietrickstein were worked up by Frederic P. \'ose. Esq..
counsel for the National Electrical Trades .Association, and attorney for
many of the electrical manufacturers and jobbers, and the matter was
handled by Assistant State's Attorney James J. Barbour, whose work in
the trial of the cases resulted in conviction.
cases against

RIGHT OF CITY TO COMPEL REMOVAL OF ELECTRIC SIGN

SUSPENDED OVER SIDEWALK.— In an action by the City of St.
Louis to recover $500 from a theatre company for the violation of an
ordinance of the city making it a misdemeanor to erect or maintain a sign
over any of the sidewalks of the city, extending more than eighteen
inches from the building to which it was attached.
The defendants
had erected an electrically illuminated sign in front of the theatre but
the sign was in positirm before the ordinance in question went into
effect.
And it was cmtcndcd that, as there was no ordinance prohibiting the erection of such a sign at the time it was put up, and as
the sign was erected lawfully and at considerable expense, the defendants
had a vested properly right which could not be taken away from them.
Hut it was held that it docs not follow that, because a municipality has
not. by ordinance, prohibited a certain thing, in the exercise of its
police or other powers, it can, at no time prohibit such things.
In the
growth of cities the public convenience and welfare may demand restrictions as to the use of streets by abutting owners, which in the
earlier life of the city was not demanded
but it does not follow from
this that the earlier use cannot be prohibited at such later lime as the
public interest requires it.
If a municipality, by express grant, authorizes an invasion of a public street, and such invasion does not seriously
injure and infringe upon the public use thereof, then such municipality
might not be allowed, by subsequent ordinance, to divest the party, who
has acted upon the express grant, of the rights which have accrued
;

thereunder.
But such was not the case at bar.
It was also held that
ordinance was reasonable and that the defendants could not attack
its validity upon that ground.
City of St. Louis vs. St. Louis Theatre
Company, Supreme Court of Missouri, 100 S. W. Rep. 627.

the

RIGHTS OF TELEPHONE COMPANY UNDER FRANCHISE.—
The city of Salem. Oregon, granted a franchise to the Pacific States
Telephone Company to erect a telephone system in the streets and
tt.'orough fares

with wires above or under ground as the
consideration of which the city was to be
allowed to use the poles and conduits free for tire alarm purposes and
the city officers and municipal fire department were to have telephones
for their use without charge.
Later a dispute arose and to settle the

company

of

might

the

city,

elect,

in

matter the telephone company agreed to pay the city the sum of S200
annually for a term of ten years during which time the city promised
not to grant a franchise to any other telephone company upon terms
more favorable than those of the Pacific States Company's franchise.
L.efore the expiration of the ten years the city granted a franchise for a
term of twenty-five years to another company.
It was required of the
new company that all of its wires be placed under ground, that, after
the first year, one per cent of the gross annual receipts of the company
should be paid to the city and that the company should furnish and
keep in repair five instruments for the city's use.
It was to restrain
any action under the new franchise that the Pacific States Company
brought an action upon the ground that the new franchise was more
liberal in its terras than its own franchise and, therefore, in violation
of the contract referred to which the city made with the Pacific States
It was held that the two franchises differed so essentially
determine which of them offered the greater advantages would
amount to mere speculation. The burden of establishing that the new

Company.
that

to

franchise was the more desiiable rested upon the plaintiff and, as it
did not successfully shoulder that burden, it was held that no relief
could be granted.
Pacific States Telephone Company vs. City of Salem,
Supreme Court of Oregon, 89 Pac. Rep. 145.

Obituary.
Mr.

FOLOCKEMER,

Lafayette, Ind.. Telephone
American National Bank, died recently
at Lafayette, aged 81 years. He had been ill for some time.
MR. F. C. BARR. We regret to note the death, at Denver, Col., on
May 9 of Mr. F. C. Barr, electrical engineer of the Colorado Telephone
Compa.ny. The deceased was well known in the telephone field and was
regarded as one of the best engineers in the Bell Telephone organization.
He had been a member of the American Institute of Electrical Engineers
\\\

Company, and

a

president of the

director of the

—

Their loss is deeply regretted by his colleagues
rado Telephone Company.

since 1903.

in

the Colo-

Personal.
MR. RICHARD EYRE
Kenyon, the well known

has become a member of the firm of Kenyon &
patent lawyers, of 49 Wall Street, New York

City.

HOUGHTON,

MR. F.
of the Cleveland Electric Illuminating Company, on May i read a paper on "Electric Power Transmission in Factories" before the Cleveland Electric Club.
MR. FR.\NK C. BR.\CELIN has been appointed manager of the
Crookston district of the Northwestern Telephone Company. Mr. Bracelin
will have his headquarters in Crookston.
MR.

BENJ.A,MIN
Refinery

Electrolytic
flddress at

MR.

B.

Pitt

M.A.GNUS has been appointed manager of
& Smelting Company, of Australia, Limited,

Street,

Sydney. Australia.

W. MENDENH.'XLL

has lesigned as commercial engineer of
position as manager of

& Railway Company to accept a
Ely Light & Power Company, Ely. .Vevada.

the Utah Light
the

ihe
with

MR. G. W. JOHNSTON, electrical engineer of the Southern Railway
System, having completed all heavy construction work and the reorganization of the electrical department of the company, has resigned.

MR.

ANDREW PINKERTON,

provement Company,
Building,

P.ank

formerly secretary of the Power Imhas opened an office in the Farmers'
the practice of consulting electrical and

Milwaukee,

Pittsburg,

for

mechanical engineering.

MR.

MILr,ER, manager of the new business department of the
Gas and Electric Company for several years, and with the
Union Gas and Electric Company, has resigned, and with his family will
E. E.

Cincinnati

spend the summer

MR.

in

Europe.

KRUESI, manager

of the .American I-^va Company. Chattanooga, Tcnn., has been making a round of visits in the East and North
and returned home on May 13.
He reports Ihe demand for insulating
ninterial excellent, with a recent marked revival in business.
P. J.

PROF. ELIHU

THOMSON

lectured

recently

at

Lynn. Mass.. before

the Twentieth Century Club on the Panama Canal, which he visited this
V. inter,
lie believes in a lock canal and predicts completion in about

The

was

illustrated with stercopticon slides.
has resigned his position as assistant engineer
with Sargent & Lundy, of Chicago, with whom he has been connected
for the past five years, and has accepted the appointment of steam engineer
in the electrical department of the New York Central Railroad, at New

eight years.

Mr. C. W. E.

York

City.

lecture

CLARKE

ELECTRICAL WORLD

I0I2

MR. P- E. HART. Port Arthur, Ont., writes that the statement in our
issue of April 27 that he had been appointed superintendent of telephones
The position was
and electric lighting at Kenora, Ont., is an error.
to him but he declined
Chalmers-Bullock Company.

ofiered

MR.

GOING.—Mr.

B.

C.

gitieeting Maga::ine,

preferring to remain

it,

Buxton Going,

Charles

who has

with

editor

for several years contributed

of

the AIUs-

the

poems

to

Enthe

magazines, will appear in the June Scribtier as a writer of fiction. His
story, entitled "Off the Track," is an episode in the life of an engineer
engaged in the work at Panama.

MR. BION

ARNOLD. —Note

was made in these pages last week of
Mr. Arnold, through which he bit off his
Mr. Arnold telegraphs us from Chicago that the press dispatches
J.

the extraordinary accident to

tongue.

described the incident accurately; but he hopes to be able to talk again
in two weeks if everything continues to go as well as at present.

CHARLES H. GLASSER. formerly mechanical engineer of The
Camel Company, Chicago, has accepted a position with the American
Steam Gauge & Valve Mfg. Company, and will make his headquarters
Mr. Glasser has had several years* experience in
at its Chicago office.
the mechanical field and has a very wide acquaintance.
MISS K. M. HAWKINS.— The Stevens Institute of Technology has
appointed Miss E. M. Hawkins, graduate of the Pratt Institute Library
An important feature of the
School, to take charge of its library.
lihrary is that section devoted to patent literature, containing the patent
and

gazettes

Prof.

specifications.

H.

\V.

Bristol,

so

well

known

in

the

of instruction, has contributed liberally to the support of this section.

field

—

MR. T. W. GOODRIDG'E. In order to take up an independent manufacturing proposition not unrelated to the motor car industry, Mr. T. W.
Goodridge, for the past five years general manager of the Studebaker
.\utomobiie Company, South Bend, Ind., has resigned.
He will not,
however, leave his present position until considerably later in the selling
season.
Mr. Goodridge has a wide circle of acquaintance in the mechani-

and

cal

MR.

electrical

fields.

—

STEINH.-VKT. It is stated from Havana that Consul (General
Frank Steinhart, who resigned three months ago, will become manager of
His resignation as Consul General takes
the Havana Electric Railway.
Mr. Steinhart came to New York in March as the reiireeffect June 1.
V.

stockholding interests for the annual meeting of the
Havana Electric Railway, at which it was expected that a fight would be
made to oust the present management.
He was then elected to the
large

of

scr.tative

directorate.

MR.

has

resigned

his

position

as

mechanical

and

Pearson & Son, contractors on the conS.
N. Y.. & L L R.R. East River tunnels. New York,
having been appointed manager of the erecting department of the International Steam Pump Company. New York City.
While with S. Pearson
& Son. Mr. Lewis was engaged on the installation of the very extensive
air compressing hydraulic, and electric plants for the operation of the
East River tunnel.
electrical

struction of the P.,

—

MR. F. P. FISH. The recent retirement of Mr. Fish from the important presidency of the American Telephone & Telegraph Company has
created considerable interest as to bis plans for the future.
It
is now
announced

been formed for the general pracI^icbardson, Herrick & Ncave,
which will have its ofiiccB at 84 State Street, Boston, and 5 Nassau
Street, New York.
The mcmlHrrs of the firm are Messrs. F. P. I'isli. W.
K. Richardson, Rolxrrt F. Herrick. Charles Neave, Guy Cunninsliani. A.
IJ.
Salinger. Jeremiah Smith, Jr., J. L. Stackpolc and Malcolm Dould.
Mr. Fish does not withdraw entirety from the business field, but will retice

that a partnership firm has

of the law under the

name of

Fish,

CONVEYING MACHINERY.—The Jeffrey Manufacturing Company.
Columbus, Ohio, has issued as Catalogue No. 57B an illustrated bulletin
containing reproductions from photographs showing its conveying machinery in operation in saw mills, lumber mills and wood working industries.

VACUUM PUMPS.— The

STEAM SPECIALTIES.—The

catalogue of the Ashcroft ManuYork, gives a brief but cominstruments and tools
plete description of the various specialties,
manufactured by this company, including steam, pressure and vacuum
gauges, recording gauges, steam engine indicators and a general line of
engineering instruments, pipe stocks and dies, pipe tongs and ratchets.
facturing

Company,

MOTOR LATHES.— The

will

'

>

'

I'nilrrd

.Stales,"

and

ihc

sulijeci

of

his

clnssrooni

work

I"
•< '!-.%
in American Industrial History."
Tl.c profcsHorsiijp
endowed with $50,000 raised in this country, .tnd nominalion to it is
made by ihc Trustees of Columbia L'nivcrsity, New York City, with confirmation by Ihc Prussian .Ministry of Education.
PrcMidcnl Hadley will

ill

I

it

I'clivcr Ihc k-cliirrs in the

CLARENCE

MR.
Cubic

(

German lanKuagc.

"

"Wr have ilcrcidcd l«» build trlrgraph line frnro Suit
westward to Ely and Manhnllan and ronopah ami Golrlfield
i"W, in Nevada, and a line through fr<im Krnu to .San FranCMCo.
\\ r Khali aluf string cnlra wires from Salt I^kc eastward tu New
York, and from San Francisco southward In I^s ^Vngcles.
Wc intend
to cslabllah a comprchehsivr anri iiugmvnlcd service.
Wc have leiaed
from Ihc (rocker Eslalr for San Fran^iwo offices for the l^nstal Tclcj.'i,
the Commercial and Ihc Pacific Cabtc Companies part nf n IonK
<
la«« A building s«Hin to be crrctr«l by the Ciocker Eslate nt the
rner of lluwh and Rattcry Sirccls.
The buibting is tn l>e
alKiut iB ninnth*. and wr are In have part of the ground
the ninth f!*K»r and all of the tenth flour.'* A new permanent
l.ni'ting is to be erected on the beach for the terminus of the Commercial
'"

ttatcd;

•

I

*

iKIr

4

nrnpany'* Pacific cable.

Company,

\"ictor Electric

55

Market

Street.

dealing with motor lathes for
The motors are of
dentist's and jeweler's uses, and for machine shops.
either the direct-current or alternating-current type and range in rating
from .125-hp to .2ohp. Bulletin No. 25, of the same company, is devoted

Chicago,

has issued Bulletin No.

111.,

27,

small belted type direct-current motors.

to

WESTERN ELECTRIC COMPANY

has issued a handsome catamotors. The types shown embody all the good features of the 1906 models, as well as a number of new points in design
nnd construction, all tending to economy and efficiency. The pamphlet
includes the Hawthorne motors for direct-current circuits, the Westinghouse and Tuerk alternating types, ceiling fans, ventilating outfits, etc.

logue of

its

1907 fan

POLARITY INDICATOR.— A

by

issued

folder

H. Gravel,

J.

1005

chemical polarity
indicator which is stated to possess many advantageous characteristics.
The indicator consists of a sheet of chemically treated paper which is
moistened and applied to the circuit; a red spot appears at the negative

Drexel

Philadelphia,

Building,

describes

Pa.,

a

pole.

CEILING FANS.— The Hunter Fan & Motor Company.

Fulton, N.
issued an extremely attractive catalogue dealing with the Tuerk
alternating-current ceiling fans. Each page on which technical description
v., has

is

given contains also

a

pen sketch

tastily

The

of

some

where ceiling
equipments are
half-tone gray background.
familiar locality

illustrations of the fan

arranged in black and gold with a

ELECTRIC MINE LOCOMOTIVES.— A

vi^luablc engineering trtati«e

on electric mine haulage has been issued by the General Electric Company as Bulletin No. 4468. The bulletin is not ai "catalogue" as such
term is usually applied, but is a well-prepared, profusely -illustrated discussion of the problems encountered in mine haulage, with much information relating to the methods by which the problems may be and
have been solved, with valuable data as to the results obtained.

STURTEVANT SETS.— By the issue of Bulletin No. 143, entitled
"Generating Sets with Horizontal Engines." the H. F. Sturtevant Company. Hyde Park, Mass., completes its group of publications in its Engineering Series I'claling to engines ami generating sets.
These now comprise one bulletin each covering the following subjects: Vertical enclosed
engines, horizontal center crank engines, vertical compound enclosed engines, and one bulletin eacti descriptive of generating sets e(iuipped respectively with each of the above types of engines.

THE WHITING iOUNDRY EgUIl'MENT COMPANY.

Harvey,
manufacturer of cranes and foundry equipment,
announces the appointment of a new Southern representative. H. W.
Canning, with headquarters in tin- Brown-Mar.t Ruilding, Birmingham.
(Chicago

III.

suburb),

Ala.
M.

STURTEVANT COM 1^\N^.—The New

I'.

Sturtevant

Company

h:i»

just

Ijccii

removed

York

from

ofiice

131

of the

Liberty

It.

F.

Street

Ituilding at 114 Liberty .Street, where much better
be provided for conducting the rapidly increasing business
of this well-known comiiniiy.
Tlic pii<«t year in particular han marked a
rapid advance in the instaHation r>f .Sturtevant apparntus in New York

the

to

ICngincering

facilitie*!

will

niid vicinity.

MACKAY,

presjdcnl of ibe I'oMiil Telegraph &
onipnny. rcirntly visited the cnnnt and in regard lo new work for

H.

New

"Business Notes.

that President Hadlcy of Yale
go to Itcrltn immediately after the meeting of the Yale
('niverptity Corpuralion next Octol>cr, to fill the Tlicodorc Roosevelt Prorr3*or!ilii|i of American
MiAtory and Institutions at the Univcn^ity of
Ilcrlin.
He will return in lime for the meeting of the Yale Corporation,
in March. i(>o8, thus being nb».ciit about five moiflhv
The subject of the
[MiMir Irri.ir*-- of Ptehjdent Hadlcy will Ik* "The (Question of InduHtrial
'

1907

85 Liberty Street,

number of directorships.
DR. A. T. HADLEY.'— It is announced

I'

Pulsometer Engineering Company. Limited.

Reading, England, has issued a folder dealing with the "Geryk" vacuum
pump. It is stated that this pump is well adapted for use in lamp factories, its rapidity of exhaustion being 60 times as great as that of the
Sprengel and many times larger than any mercury pump.

lain a

•'nivcrsity

Xo,

Trade Publications.

fans are used to advantage.

Y. LEWIS
engineer with

\V.

XLIX,

Vol.

.1

.|.\MKSTOWN EXPOSITION. -The National Klcctrical Supply Company, of Washington, I). (!., made n handsome Kold push button to he
used Ity I'rcHident Roit*evcnt on April j6 in openiiiK the Janientown
KxpoHiijim ntu\ starling the machinery.
coniaiiit $0 pennywright of
It
gdid and is set in n sumptuous case.
I'reslilent (iraliam. of the company,
is very proud of the job.
IJNITEn BRASS MFG. CO.— In our
the

name nf

the

maker of the cable

for

issue

splicing

May

4.

on paRo

1)14.

machine there described

WAS given as Oliln jtrass Mfff, Co., while it slunild have been United
Mrass Mfg* Co.. Cleveland. Ohio.
.MtbouKh the wi|)rjotnt uiachino is
coinparalively

and

new.

wr have been

sallnfaelii.'v

it

linN been in
infnrmrd thai

nucri-<«sful

the

sales

service

arc

for

several

incn-atinK

at

numlhs,
a \rry

iilc.

THE AI-MSON.

OMP.WY

( AMPION.
has hrcn
McCLELLAN t
orKanixed by Messrs, II. T. Campion, Wm. McClellan and H. N. Twells
AS Nuccrssnrs (o the John W, .Mlisun Company, in euftaue in rnKlneering

Mav

The company

work.
the
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periods

of

states that

desigti,

it

prepared to carry a project through

is

construction

and

successful

operation.

of the company are at 905 West Street Building,
1628 Land Title Building. Philadelphia.

oftices

New

The

York, and

C'AKXEGIE INSTITUTE LIGHTING.— I. P. Frink. 551 Pearl Street.
New York City, furnished for the new art gallery of the Carnegie Instiabout 2600 of the Frink special art gallery reflectors. The
supplied the fixtures for the original galleries and although nearly
all other forms of art gallery lighting were presented to the engineers
and the architects for their consideration, the contract went as above
tute. Pittsburgh,

firm

noted.

30 Greenwich Avenue. New York, is now devoting
design and manufacture of flaming arc lamps
and other electrical specialties. As this addition to his regular engineer
ing business necessitated the co-operation of a factory, he has moved
from 45 Broadway to 30 Greenwich Avenue. New York City, where he
occupies oftices with the Beck Flaming Lamp Company, acting as engineer
T.

part

H.

HALLBERG,

of his

time to

the

and general manager, but retaining
a

his old

clients

and continuing

to

do

general consulting engineering business.

GREEN FUEL ECONOMIZER.—The New York branch of the Green
Fuel Economizer Company has removed to the new West Street Building,
No. Qo West Street. The new offices will be considerably larger than the
old, in order to lake care of the increasing business in economizers, fans.
Since entering the fan business, this company
blowers and exhausters.
has built many large fans for mechanical draft, including several with
The
over-hung wheels, larger than any of this type ever built before.

New York

representative

is

Mr. William Downs.

ROBBINS & MYERS CO. —Owing
Eastern business in

the

to

the very rapid increase

power motor and fan motor

line,

the

Weekly Record

of

its

Robbins

office and factory are located in Springfield,
moved its New York office and salesroom from 66
145 Chambers Street, where it occupies a five-story
This new location provides splendid facilities for carrying
building.
The New York office
a larger stock and making prompter deliveries.
will henceforth also look after all the New England trade and make
deliveries from the New York stock.

i Myers

who^e main

Co.,

Ohio, has recently
Cortlandt Street, to

ELECTRIC COMPANY, starting the first of the
present year, entirely reorganized its advertising department, placing it
in charge of Mr. Howard M. Post, who had previously successfully
handled the advertising for the Kellogg Switchboard and Supply Company, manufacturers of telephone apparatus, and for the Quincy-Manchester-Sargent Company, manufacturers of railroad supplies and ma-

THE WESTERN

Mr. Post
chinery.
pany for some time.

was

with the Lord

also associated

& Thomas Com-

understood that Mr. Post is instituting numerous new systems in advertising, such as have never been utilized before
bv that company, and that their results so far are highly satisfactory.
It is

VOLT.W LIQUID COMPOUND, which, for the past year, has
been coming into extensive use as a weatherproof paint, has just been
specified by the Board of Education of New York City as a standard
paint in Section 70, relating to painting and enamelling on screens,
Voltax will be used as a paint on
radiators, coils and connections.
pneumatic pipes, valves, canvas coverings on smoke pipes, grease extractors, economizer connections, feed water heaters, receiving tanks.
boiler and incinerator fronts and on all fixtures, boilers, engines, pumps,
To meet
blowers, foundations, steel bands and tanks set in the floors.
the rapidly growing demands for the Voltax compound, the Electric
Cable Company, of 17 Battery Place. New York City, is now erecting
an extensive addition to its plant at Bridgeport. Conn.

of Electrical Patents.

UNITED STATES PATENTS, ISSUED MAY 7. 1907& Stockbridge. Pat. Attys., 41 Park Row, N. Y.]
SECONDARY BATTERY; Thomas A. Edison, Llewel>-n Park,

fConducted by Rosenbaum
852-424.

1013

Orange. N. J.
App. filed Nov. 28, 1902.
In a storage battery, a
rectangular receptacle or can one or more of whose walls are provided with panels of transverse corrugations entirely surrounded by
plane metal, substantially as set forth.
IL'NCTION BOX: Edwin T. Greenfield, Kiamecha, N. Y. App.
852,431.
filed Dec. 2q, 1905.
A form of bushing threaded to be received in an
outlet box. is adapted to engage a pair of split wedges which bind
upon the cable passing through the bushing.
STORAGE BATTERY; Edward Sokal. Binghamton, N. Y.
852.464.
App. filed May 4, 1906.
A storage battery comprising a porous
storage battery electrode, and means operating to forcibly circulate
or push a storage battery electroUte through the pores of said electrode from one side to the other side thereof, substantially as set

quick acting non-continuity preserving pole changer and means for
controlling and operating the same.
.AUTOMATIC TELEPHONE EXCHANGE; John G. Roberts.
852,523.
Complete diagram of circuits for central
App. filed Feb. 3, 1906.
exchange mechanism of automatic exchange.

RESISTANCE BOX FOR ELECTRICAL MEASUREMENTS;

852,536.

App. filed Mar. 11, 1907. Mechani111.
box in which the contacts are made by
stamped into such a form as to produce sockets

Frank Aronson, Evanston,
sheet

resistance

of a

details

cal

metal

clips

to receive the usual metal

pins or plugs.

forth.

Emmett W. Stull, Norwood. Ohio.
July 30. 1906. A form of controller having a plurality of
drums with segments geared together and atranged so that the "full
on" position of the controller may correspond to different speeds for
App.

city

852,539.— Indicating Device

MOTOR CONTROLLER;

852.468.

filed

and suburban

852,484.

traffic respectively.

having clockwork mechanism for closing the main line
a predetermined time in case it is left open.
LAMP SOCKET: Reuben B. Benjamin, Chicago.
-App. filed Tan. 31, 1903.
Cylindrical lamp receptacle having two
111.
sockets on diametrically opposite sides with coincident axes.

the

type

circuit after

CLl'STER

Electric Fuses or Cut-Outs.

which all the circuit connections are completed by a knife blade
switch operated by a lever which extends alongside of the usual
handle of the flat iron.

TELEGRAPHIC SAFETY DEVICE; Selden R. Wright, MorApp. filed Aug. 7. 1903. A telegraphic safety device of

ton. N, Y.

852h»89.

for

CIRCUIT CONTROLLING MECHANISM FOR ELECTRICALLY HEATED TOOLS; William J. Barr. Cleveland. O. App.
filed Apr. 19, 1906.
A circuit controlling device for fiat irons in

«52,537537.

INDICATING DEVICE FOR ELECTRIC FUSES OR CUTOUTS; Leonard B. Buchanan. Woburn. Mass. App. filed Dec. 17,

852, 539.

In order to show when a fuse of cut-out has blown, patentee
1906.
provides a small incandescent lamp in a shunt circuit around the
fuse which glows in case the fuse burns out.
LIGHTNING CONDUCTOR; William P. Finn. Dansville, N. Y.
S52, 548.
Features of a lightning conductor system
.App. filed Oct. 29. 1906.
for buildings by which the conductors extend over the building in the
form of loops without any sharp angles.

SECONDARY B.\TTERY:

Lamar Lvndon. App. filed June
envelope for storage battery electrodes, comprising two
matter,
one being laid against each
porous diaphragms of vegetable

,569.
3,

1905.

An

m

contact with the active material thereof,
face of the electrode,
the edges of the di.^.phracm being inclosed in a flexible elastic frame
to exclude the passage of electrolyte io the electrode, except through
the pores of the said diaphragm.
William H. McCullough, ChiLIGHTNING
.572.
cago. III.
App. filed Nov. I. 1906. .\ woven and braided cable having
.\voids sharp corners and provides for
a tubular transverse section,
expansion and contraction of the conductor.
Nils E. Norstrom. Chicago, III.
.575.
The combination with two branches of a
.\pp. filul Oct. 4. 1 90 1.
circuit, and means for closing connections between said battery and
said branches for the purpose of sending a series of impulses, ot an
electrically opemted switching mechanism and a condenser in separate
bridges Iwtween said branches.
SWITCH; Walter Scribner, Columbus.
»S2 582.
for storage bat-'\n end cell switch
t.
1005.
.'\pp. filed Dec.
Ohio.
teries adapted to vary ihe number of cells so as to produce a uniform
Has a special construction of ironciad
voltage on the lamp circuit.
magnet mlapted to move a double throw knife Made switch.

CONDUCTOR;

TELEPHONE EXCHANGE;

ELECTROMAGNETIC

^5--.=;.U>-

852.400.

App.
852,491.
III.

— Resistance

Box

for

Electrical

Measurements.

TWIN LAMP SOCKET;
filed

Feb. 39,

1904-

Reuben B. Benjamin. Chicago, 111.
Relates to modifications of the above.
Rculwn B. Benjamin, Chicago,

PLURAL LAMP SOCKET:
.\pp.

filed

Oct.

I.

iqo4.

ELECTRIC.VL TR.MN STOP: Hiram G. SedgRelates to auto.\pp. filed Nov. 24. 1905^
wick, Mill Valley. Cal.
matic train stops for use with railroad crossings. Circuits are adapted
to set the train stops on one track when trains approach in cithet
direction on the other track.

852,,628.

.Xdditional modifications.

MULTIPLEX TELEGRAPHY:

John Burry, Ridgcfield Park,
852,4^5N. J.
The sij^nals are produced by inter.\pp. filed Jan. ji, igo^.
mittent or putsatinf^ currents of a given hitch or tone which are transmitted over the tine and received in a telephone receiver.
The
operator gets the mc-^Mgc in a special code having different musical
tone combinations as its bnsi«.

SIGNALING SYSTEM: Eugene Garretson. Huffalo. N. Y.
App. filed July 17. 1905.
.\ signalling system employing inductively
derived currents.
ILis a source of energy and a transformer and a

852.502.

AUTOMATIC

ELECTRICAL SWITCH LOCK FOR RAILW.\YS; Hiram
852 ,629.
Provides
.\pp. filed Nov. 24. tgo^.
G. .Sedgwick. Mill Valley. Cal.
means by which a train approaching a switch on the main line autO'
matically locks the switch closed, and automatically releases the
switch when the train reaches or passes the same.
RAILWAY SIGNAL: Hiram G. Sedgwick. Mill \'allcy. Cal.
85,1 .630.
*

.-Vpp-

•ilc^i

Nttv.

24,

1Q05.

Relates to modifications of the above.

ELECTRICAL WORLD

I0I4

852,728.
Oct.

ELECTRICAL TRAIN STOP; Hiram

G. Sedgxvick, Mill Valley,
Additional features of the above.
852,635. AUTOMATIC ELECTRICAL TRAIN STOP; Hiram G. Sedgwick, Mil] Valley, Cal.
App. filed Nov. 24. 1905. The locomotive
has depending brushes or trolleys which complete circuits to the air
brake apparatus so as to automatically stop the engine in case
signals are disregarded.
ELECTRICAL SYSTEM OF DISTRIBUTION: William A.
852,639Relates to
Turbayne, Lancaster, N. Y.
App. filed July 25, 1900.
electrical systems of distribution where a regulating battery is emReguployed to steady the current or voltage of a main generator.
lates the action of the battery by relatively varying the electromotive forces produced by two electric motors connected in series
with each other.
Cal.

852,662.

App.

filed

June

1906.

14.

AUTOMATIC ELECTRICAL CUT-OUT DEVICE; R. BreLeipzig-Reudnitz, Germany.
App. filed July 21, 1904. Automatic electric cut-out having a separate lever connection between the
armature and the movable switch element.
ELECTROTHERMOSVaTIC
REGUL.ATORS; ,L. G.
852,773.
Copeman. Spokane, Wash. App. filed May 21, 1906. Flat-iron is
constructed with a resistance element and a thermostat so that the
current is automatically cut off when a certain degree of heat is ob-

852,766.
bach.

PROCESS FOR ELIMINATING THE ODORS OF FISH

OILS; Alexandre De Hemptinne, Ghent, Belgium.
The process tor eliminating the odor
17, 1906.
consists

subjecting the

in

to

oil

the action of a

App.
of

filed

fish

silent

oil

heat

Mar.
which

electric

dis-

charge in a gaseous atmosphere.

TELEPHONE EXCHANGE;

Nils E. Nostrom. Chicago, 111.
App. filed April 6, 1901. A telephone selecting switch provided with
two contact strips, a movable contact maker, means whereby a movement of said contact maker in one direction will cause it to make a
series of contacts with one of said strips, means wnereby a pressure
upon said contact maker will extend the contact of said contact maker
to the other contact strip, and means whereby a movement of said
contact maker in the opposite direction will act to prevent said contact maker from making contacts with either strip.
BACK-GEARED MOTOR; Henry G. Reist, Schenectady, N. Y.
852,678.
Mechanical features^ of construction of
App. filed Sept. 21, 1906.
motor adjustable on its base or support and having a gear or chain
connection with a countershaft which is separately adjustable on the

852,675.

base

or

support.

BRUSH;

App. filed Sept.
G. A. Thornton, Schenectady. N. Y.
The method of securing a pig-tail to a brush, which conII, 1906.
sists in placing the end of the pig-tail between the brush and a gauze
strip and securing the whole together by electroplating.
ELECTRICAL SYSTEM OF DISTRIBUTION; \V. A. Tur852,68-.
App. filed July 25, 1906. Relates to lightbayne, Lancaster, N. Y.
ing systems in which the dynamos are driven from the car axles and

852,686.

20.

AUTOMOBILE CONTROL; H. Lemp, Lynn. Mass. App. filed
II. 1905.
Relates to the control of automomiles of the type in
which the driving wheels are independently rotatable and driven by
independent series-wound motors.
It is designed to prevent the
skidding of the wheels by reason of varying torque in the motors
of varying road conditions for tlie respective wheels.
INSULATOR; F. M. Locke, Victor, N. Y. App. filed Nov.
852,730.
16, 1903.
An insulator of the type having a saddle to receive the
caoie.
Covers details of the connection between the pin and the insulator by which a space is provided at the base of the pin to prevent
burning out.
ELECTRIC HEATER FOR METAL WORKERS; J. O. Luthy,
852,732.
Austin, Tex.
App. filed Feb. i, 1906. A tank is filled with sal ammoniac solution and has a carbon plate forming one electrode. Iron
rods may be heated by completing the circuit between said solution
and an exterior circuit terminal through the rod to be heated.

TRAIN STOPPING APPARATUS; Hiram G. Sedgwick, Mill
A complete block signal
\ alley, CaL
App. filed June 14, 1906.
system having sectional track rails energized by direct potential, and
operating relays to set the semaphores when they are short circuited
by the axles of a passing train.

£52,633.

852,634-

XLIX, No.

Vol.

tained.

852,778.
bept.

ELECTRIC CABLE;
A series of
19, 1904.

R.

D'Unger.

Chicago,

111.

App.

filed

electric conductors are formed into concircuits part of each two adjacent circuits being
wound upon a common core, and an additional circuit is associated
therewith having a part wound on each of said cores.

tinuous

852,806.

adjacent

LOCKING DEVICE FOR TELEPHONES; Francis S. K.
App. filed Sept.
C. Reinchl, Washington, D. C.
1906.
A telephone apparatus comprising a column provided with

Smith and David
5,

a slot, a receiver-hook in said slot, a flexible annular band engaging
the column and the rereiver-hook and a lock engaging the band.
RHEOSTAT; F. J. Seabolt, Sche852,851.
starter for electric motors
nectady, N. Y. App. filed Jan, 14, 1907.
Provides means
having two separate series of resistance contacts.
whereby one resistance is short-circuited while the other is being
varied.
ELECTRICAL HEATER; M. H. Shoenberg, San Francisco,
852.853.
A flat plate of porcelain is spirally
Cal. App. filed Sept. 13, 1906.
wound with a resistance wire so as to form a resistance element
•
adapted to be imbedded in a hollow flat iron.

MOTOR CONTROLLING

A

ELECTRICAL FLUID HE.\TER; M. H. Shoenberg. San FranA fluid heating apparatus
Cal.
App. filed Sept. 13, 1906.
comprising a cylindrical casing adapted to be attached to the bottom
This casing is surrounded by a resistof a tank containing liquid.
ance wire and has passages by which a circulation of the liquid is
obtained therethrough.
852,926.— ELECTRIC TOOL DRIVER; A. F. Carver and J. N. Stout,
New York. N. Y. App. filed Dec. 21, .1905. An electric hammer
having a solenoid and a plunger longitudinally movable therein;
relates to various features of construction iricluding a dash pot
having a reciprocating piston in position to receive the impact of the
hammer on its return stroke.
ELECTRICALLY ACTUATED SIGNAL BELL; H. W. Eden,
852,927.
App. filed July 18. 1906. A bearing for the trunnion
Detroit, Mich.
armatures of electric bells consisting of a center strip of
the
of
metal bent to form the lower and the upper bearings thereof as well
as form a brace by which they are rigidly supported.

852.854.

cisco,

—

Back-Geared Motoi.
used to equalize the potential. Has two electric
motors in scries, one havinc a substantially constant field strength
and the other a field varied according to the variations for which
regulation is to be provided.
852,678.

a storage battery

is

REMOTE CONTROL DEVICE FOR ELECTRIC SWITCHES;

852,690.
G. Wright.

Means for
App. filed Apr. 12, 1905.
operating rheostats, regulators and the like, comprising a pair of
solenoid connections and ratchet devices for engaging cither of them
selectively to a notched wheel.
A locking device lor the wheel is
Pittsficld.

Mass.

also provided.

Mo.

this

TREMBLER FOR INDUCTION COILS; C. H. Bryant. Hammersmith, EnK. App. filed Apr. 23, 1906. The armature is held upon
the trembler by spring connection so as to have an independent movement.
The contacts are designed to have their pressure varied to
change the resistance rather than actually interrupt the circuit.

853.001.

Edward J. Burke. Brooklyn. N. Y.
In a multiple board central system the comOct. 14. 1905.
of a plurality of subscribers' stations, a plurality of jacks
connected together and to each of the said subscribers' stations bv a
single line, a pair of floats connected together by a single strand, a
lamp associated with each of the said sets of j.icks and means for
causing the said lamps to produce lights of different characters to
indicate when a connection is desired and when the conversation is
completed.

AUTOMATIC DEVICE FOR PRODUCING INTERMITTENT

App.

App. filed July 25, 1905.
P. A. Brown, Denver, Colo.
electric motor has its circuit controlled by a thermostat having
an arm vibratinR between two points so that the motor circuit wilt
The motor is
be closed on movement of the arm in either direction.
designed to make half a revolution on each circuit closure.
INDUCTION-MOTOR; Paul Bunet. Paris. App. filed July 12,
853,702.
In combination, a main induction motor having a coilwound
J906.
secondary member, an auxiliary induction motor mechanically connected thereto and having its primary member adapted tor connection
for a plurality of p«ile numliers and means for connecting the said
primary with diffcrrn! pole numl>crR miccesttivrly to the secondary of
the main nviXor and for ^iliorl circuiting said jtwondary.
App filed
I'.RUSH ]\(t\A)VM: F. M. Conlcc. M.ndison. Wis.
852.7o«i.
A c-irbon bru^h in guided in n mctnllic rrjiinr and
Sept. II, 1006.
Rpring. so
is impelled by a pivoicd atin which in turn is engaged by a
as to have a wide arc of movement.
Reamer,
dc
RKCEI'TACLE;
F.
PLUG
AND
A'lTACmNG
853,708.
An attachment plug
Aup. filed Oct. 31, 1004.
Schenectady, N. Y.
abrupt
moveseparated
on
arc
by
contacts
Tnc
circuits.
for branch

An

Ralph D.
York, N. Y. App. filed Feb. 14. 1904. The method of
operating a motor provided with a commutator, which consists in
running the motor, with the commutntor, at a maximum number of
rioles. allowing its speed to apinoxini:ite synchronism for such numtcT nf polcH, Nhort cncnititig the armature winding or windings, and
thereafter varying the number of poles.

Mershon,

TRANSFORMER:

John T. Frank. Schenectady,
TF.LKPHONK
852,711.
In a Iran^lnrmcr, two cup shaped
N. Y,
App. filed Aug. 14, 1006.
mnt'nrtir i-.n- r!Tmp*-d bftwrrn -n\t\ nirmlKT* and fornung
mrmtK^r'.
Hrconrlury windings on
iht::'
nirtnlier^ being extended
^ifl
f)Q«[

I

i'ii»^

853. 7»2-

Apr
lani

(he

I

]/

]•

J.

A. Shires. Denver.

App filed <^ct. 31. 1906. A pair of pins are suspended from a
beam beneath Hie car and just outside of the tr.uk rails. In case

Col.

of spreadinK of

tlic

rails

the pins arc separated and close an alarm

circuit.

853.013.
LexiuRtftn.

will)

an opening

at

its

r^Nri-iing Ihrniigh ttnid opening
Ihc primary Icadu of ihc trnn«formcr.
(>UV
T
T.
Frank. Sihcneclnity, N. Y.
'i..n
of Iran'iformef linving a
tllrj Ir^i joined by end pieces,
H. r« In-ing of difTrrrnl \%idlhs.

H. G. Roberts.

A therapeutic apparatus
App. fded July 11, 1906.
Kv.
hnviiiK a number of Inntpn of didcrcnl colors and menus by which
different lainpn may be illuininaled by pressing difleicnt buttons on
the cabinet.

DKPILATORY INSTRUMENT;

853.006.

App.

iMihint;

H. U. Lewis. Louisville, Ky.
June 16, 1006. Circuit is made between a needle and a
prongH immediately adjacent thereto and slightly behind its

filed

of

pair

for
(

RAIL SPREAD INDICATING DEVICE;

853,136.

.i

vr

New

PORTABLE ELECTRIC LIGHT CABINET;

as to avoid nrcing.

and pro\i

METHOD OF OPERATING ELECTRIC MOTORS;

H-:3,io7.

C

^Koni.

filed

bination

MOTION;

ment so

TELEPHONE SYSTEM;

853.002.

receptacle.

filed

L

App.
open at the lop and bottom has end walls cut to fit upon the cable,
and a strap by which it is attached. Lead or solder is poured into
852.700.

App.

McCormick, .Mlegheny and
TROLLEY; A. J. Reif and A.
852,978.
A construction of harp
Knoxvillc, Pa.
App. filed June 2. iqo6.
close
over the trolley wheel to
hooks
which
having spring arms or
hold the wire, but separate in passing the hangers.

CABLE BONDING DEVICE; H. E. Adams, Pittsburg. Pa.
filed March 12. 1906.
A device for bonding cables. A receptacle

852,601.

TROLLEY CIRCUIT FORMER;

G. R. Uvergood, St. Joseph.
A lever adapted to be periodically
Jan. 29. 1006.
projections,
so as to close the circuit for
passing
suitable
displaced in
a sign actuator in the car.

852,060.

apex.

-

DEVICE FOR ELKC (RK ALLY npKRATING BULKWKAI)
DOORS; D. R. Knapp. PhiUdflphi.i. Pa. Anp. filed Aug. a;. Hio6.

852724.

MotorR
Devices for n[>entnK and closing bulkhead doors in 4btp«.
that artuftte (hr dnors arc put in operation in succession by means
of a *inglc main electric circuit that is common 1o all the motors.

AI.TKRNATINGCIIRRENT APPARATUS;

851.106.
*

Ralph

D.

Mer-

In nltrrnatinR cnircnt
April 10, 1907.
ApparnluK. the coinbinalinn with the primary elnnrnt .inrl nirnnn for
viiryiMK the number of pole* therein, of a secondary element having
the wieith of its circuit* proportioned, as to the arci rmbr;icrd (hereby.
to produce a predetermined Mux wave therein wilh the inaRurtic fiux
Oifttriiiiilion in Ihc primary for one of the pon^iblr nnniber of poles

slinn.

as

set

Nrw Vork.

forth.

App.

(ilrd
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Simplified Spelling.

104

1042
1042
1042

Elsewhere we print an

article

by Mr. Tracy D. Waring

in

advocacy of so-called simplified spelling, the arguments being
addressed

104.!

particularly

1046
1053

Waring presents

to

his case

men

of

forcibly.

technical
,tiu1

thmicrh

education.

Mr.

much might be

;
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to etymological

on the other side with relation

said

historical objections

and

and

literary

changing pronunciation that may

to

in

time render a simplified spelling obsolete from the phonetic

we

standpoint,

leave

to

it

our readers

As

as to the merits of the case.
in the matter,

their

own

verdict

to the position of this journal

continue to adhere to the spelling which

will

it

form

to

has the sanction of general good usage; for
present in the clearest

purpose

its

manner the knowledge of

is

special

its

to

field,

which purpose would not be furthered by the use of word

forms

until

that,

would

have passed into general use,

they

merely be a source of mind distraction

in reading.

750 or 1500

the "output coefficient," which

is

is

armature and the peripheral speed of the revolving member

m. alternator design

p.

must be limited

a "coefficient"

which

between

A

are encountered.

difficulties

in

its

tions remaining the same,

application to the ranges

nor

limit

for all types of

electrical

machines

member

is

found in the centrifugal force to which the rotating

is

subjected at high speeds, while with direct-current machines

an additional, and usually lower, limit

reached at the speed

is

above which the commutation ceases to be satisfactory.

may

latter limit

so

poles,

iliary

that

it

may

be

fairly

The

employment of aux-

be largely removed by the

stated

the

that

limits

applying to direct-current generators of the connnutating-pole

same

type are the

as those reached with alternators, namely, the

permissible temperature rise, the safe centrifugal stress and the

performance characteristics.

limits of the desirable

electrical

-Messrs.

H.

.M.

Hobart and A. G.

Ellis

characteristics

iling

one

300-kw,

have

which

number

of a

been

and oper-

machines consisting of

and two 500-kw

one 400-kw
actually

of

constructed,

turbo-alternators.

and of four 400-kw

turbo-alternators of various speeds that have been designed but

not built, from which the authors conclude that for each output there

a certain rated speed which

is

the design as regards both

economy and

is

most favorable

quality.

The

The

It

p.

revolving

the

fields,

the authors,

it

the

few years,

past

is

Such work

ward

only

The enclciurc

plant

Falls

is

power house,
the

The head

this latest

discussing

the

of

material

.unl

the

is

tirrr<-.UT\-

l#i

ri'liK-iiilicr

(b:it

itw dr'.ijfurr

iv

coal, a

he shift in activity

a

The Great

higlior

fall

especially

being

tlian

is

The

from the standpoint of good
within

really

p.

r.

higli

at

Aside from

m.

and voltage, nearly

limilr-d to crrt.'lin

wall.

worked

at

generating

power

the

all

The

voltage from the transformers.

circuits for the longer transmissions are 10 be for 44.000 volts.

Of

these

wooden

circuits,

tliose

now

being erected are on .i^-foot

poles, the wires being spaced b

niluctor

is

carried above the

iiole

apart.

ft.

he coiuluclor

lif

somewhat open

wire woulil appear to give nnich less

irum breakage.

uble

til

solid iron wire, a construction

is

Straiuled

questi.^n.

steel-lower construction

is

to,

(In

.i

be used,

pnrlicMi

of the circuits

following

in

twin-tower arrangement seen alre.uly on some

open

is

It

lightning

.\

tops on galvanized iron pipe.

whrHuT nn

to st>me (|ueslioii

a

is

main

the

Xorthern

system em-

ploying trunk lines in duplicate the twin construction

is

wise.

novel and attractive in api)e.irance, hut open to the objec-

same cause

in.iy put

both iiius cmt of service simul-

the very thing which duplicate circuits are designed

avoid.

On

a

grow such an

ring

accident

system iiUo which
is less

serious

worth while using duplicate circuits

It

forebay

the

this the

lli.ui

this

belter to use

pnveut

the

same

linis

is

all,

eventually

it

if

it

is

would seem gener-

independent pule lines far enough apart to
f.'illing

limb nr

tin-

pmiing both out of service together.
tower

:it

may

clsiwhere, yet

l<>

Kperating

cliarnclcristics of various designs of high-speed alternators.

of

commanding

units are of the usual design

development.

comoniy

symptom

of 72 feet enables the ,?ooo-kw units to be

being distriliuted

ally

In

wheels

good speed of 225

the

the output not decreased by encasing the machine, but

have considered

view of the rising price of

first

regulation,

taiieiiusly,

n<il

the

is

tion for the

tion that the

seem

available without

is

cheap operation as well as modest cost of installation.

has been found that not

In the analysis given above, the autlxirs

power

usual on so large a stream, and of capacity enough to ensure

of the generator necessitated the adfiptiim

can actually be greatly increased by using an adequate flow

of air.

.Appalachian range, one

tlie

of manufacturing enterprises south-

in

fortunate in

is

which has been introduced
complete enclosing of the

it

issue

developing the re-

in

which must accompany depletion of fuel supply.

to
it

ThQ movement

very significant

is

movement which

the

some forced cooling method, and

great

this

evidence of the steady tendency for the expansion

is

portation.

It

room.

of

slope

in

elec-

the heavy cost of fuel entailed by long lines of railroad trans-

machine, primarily to eliminate the noise from the generator

of

The

South.

the

activity

of industry toward districts where

of the most important de-

the

throughout

sources of the seaward

circuits.

within

in peripheral speed.

remarkable growth of

to note the

example of recent

capital

risk

velf)prncnts in turbo-generalor design

change

a

South.

transmission

should be pointed out that the conclusions are

One

upon

is

not general in their application but must be limited to the exact

type* of machines compared.

Ellis,

of the richest regions of our country in hydraulic possibilities.

t.>

<,(

same

for the

Hobart and

Messrs.

on the Catawba River described elsewhere

a

to

results

most advantageous speed

power

Without questioning the accuracy of the analysis

m.

more material

reported by

most interesting

is

plant

'I

r.

to be expected that the alternator

is

material, or require

analysis

The Growing

ci

1500

it

the two-pole construction than

reported seem to indicate that for 400-kw, 50-cycle turbo-alternators with

less per-

hydraulic conditions are such as to give a very favorable situa-

have recently reported

the results of an analysis of the constructive material

much

Since the output varies with the

of the higher rotative speed will have the smaller output for the

evident at once that such

mechanical

designed

is

similar 1500

a

peripheral speed rather than with the rotative speed, other condi-

is

disturbing

neither

and

based on exactly the same centrif-

is

ipheral speed than the former.

tric

other words, that the output of a certain design varies
It is

m. alternator

p.

ugal force, then the latter machine will have a

of a line of machines varies directly with the product of the

directly with the rotative speed.

r.

based

on the assumption that the permissible output rating of any one

or. in

no intermediate or higher speeds.

of a 750

however, was based more upon the change from the four-pole to

of the most useful constants employed in the design of

machinery

member

for the highest allowable centrifugal force,
r.

21.

a 25-cycle alternator can be built for 500,

m., but for

p.

same weight of

Effect of Rated Speed on Alternator Design.
electrical

r.

revolving

If the

output.

One

Thus

definite speeds.

XLIX. Xo.

Vol.

conservative,

s.imii-

I

lightmug stroke from

he span adopted for the

being about

420

feel.

The

eco-

May
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nomics of

tower

steel

have not been thoroughly worked

lines

O RLD

\V

Prof, b'rank G.

insulators or insulating substances, and the like.

would

Baum

contributes an article on the subject in this number, and

seem, however, that the extreme spacing sometimes tried would

shows

that in the case of overhead wires

out as yet, so as to determine the best length of span.

have small advantage unless

It

employment of voltages so

in the

high that the lessened number of insulators might constitute a

carrying

regulation,

commonly

material gain.

ver)'

and

capacity

The

details of the

Great Falls power house seem to have been

One

of

its

most interesting features

the great attention paid to the security of the transformers

is

against

with

Although transformer

iire risk.

oil is

disastrous fires have

difficulty, several

inflammable only

shown

that

2000-kw capacity and are arranged on trucks on the

compartment system.

may occupy

not

is

are of

way of

it

the

in recent years, the cost of

in trans-

place, espe-

first

copper has risen so

hydro-

in a

power-transmission plant, when the water has been low,

electric

has shouted for the sale of the appreciated copper

mission

the trans-

in

and for going out of business on the possible

lines,

proceeds.

e.xcellent

obviates the necessity of

The transformer

the outgoing leads.

economy

markedly that occasionally an excitable stockholder

The

This .jrrangement greatly simplifies the

matter of high tension wiring since
a crane in the

it

The transformers

a risk that can safely be neglected.

when, as

cially

are

construction

pole-line

subsidiary to the consideration of

mission, so that Kelvin's law

very carefully worked out.

under ordinary con-

ditions of high-voltage transmission, the deviating influences of

shows

article

that

when

the pole-line

is

up for a trans-

mission system, and the choice of the exact size of wire depends

known

only upon the greatest economy of operation with a

tanks are closed in with relief pipes discharging outside the

lead, the specific cross-section of the conductor in circular-mils

building, while the oil itself can be readily run off into the tail

per ampere,

The unusual

race.

carbon dioxide

feature added as an extra precaution

is

a

extinguishing system by which the gas under

fire

pressure can be turned into any transformer case at a moment's

This should certainly prove effective

notice.

if

There has been much discussion regarding the
as a fire risk

promptly used.
transformer

oil

for securing safety have been

and various plans

suggested, "isolation and carbon

dioxide extinguisher service

are precautions easily taken, and while a transformer well iso-

may do no harm

lated

to others

it

burns out,

starting

fire

water-cooled and give at

in this case are

and lower

the upper

the

Catawba are

of the

falls

worked regularly

three plants will be

full

When

load the exceptionally high efficiency of 98.4 per cent.

all

of

importance merely as insurance.

the coils of considerable

The transformers

itself

is

it

render means of extinguishing a

sufficient value to

in

if

also developed,

in multiple, constituting

main group of the Southern Power Company which seems
cover the

to

likely

thoroughly with

pretty

states

tension net-work of which

this

well for the industrial future of

the beginning,

is

the

high-

and speaks

when

plotted against the annual cost of producing

power, follows some parabola. The particular parabola

of erecting

de-

unless the cost of erection increases substantially

it,

The

as the cross-section of the wire.

article

moreover adopts

the cost of a kilowatt-year in the computation, as the cost of

producing the same

at the

practical

generating switchboard, and not the

This

cost to the consumer.
cases, because

if

no doubt correct

is

the line copper

annual energy wasted in the line
likelihood of selling

all

is

nearly

in

thereby halved, there

very clear example offered by the paper,

if

all

doubled and the

is

Thus

the e.xtra energy saved.

is

in

no
the

doubling the size of

wire enabled the sales manager to close an extra contract for
five

kilowatt delivery, the saving

power waste, and

in line

secure $1,200 annually for the company,

it

so to

would certainly pay

copper by $500 in order to do

to increase the interest cost of

In practice, however, no such close sale of energy can be

lliis.

reckoned upon, and consequently

the cost of producing and

it is

not the selling price of the energy which should be taken into
the computation, as stated in the article.

South Carolina.

is

termined by the cost of copper in place, exclusive of the labor

If.

however, the load

were quite steady, with a load factor of substantially lOO per
cent,

Economical Conductor Section.

and the power generated were equally steady

round, so that every kilowatt saved

Ever since Lord Kelvin enunciated

his well

known

rule con-

cerning the most economical cross-section of conductor to be

used

in

a given case of electric powxr transmission, electrical

engineers have discussed
adulation,

so

hesion,
less,

more with
far

it

from many standpoints, some with

criticism,

diffident

concerns practical applications.

as

and unassailable law of

own

definite limits.

fully

must admit

The range

tion.

its

logic

and mathematics, within

that

necessarily

must be confined
occur

problems from the academic assumptions contained

Many

its

Every one who examines the rule care-

of difference in opinion

conductors used

in electric

the formula

should use the

final

selling

price

power

in bulk.

The

to

real value of the

does not

lie

in

expense of working
taining what

is

a

relative

money on conductor.
cost

Kelvin rule

the electrical engineer

to

determining just where the

conductor may

lie,

minimum

theoretical

but rather in ascer-

economy can be

effected by

The

that the curve of total

article

shows

expending

an oblique hyperbola, obtained by summing correspond-

ing ordinates of a straight ascending line of interest on copper

in the rule.

and of a descending rectangular hyperbola of cost of energy

transmission and distribu-

wafted.
Hat

The

resulting

total

its

minimum,

so

near

cost
that

hyperbola
there

will

may
be

be

very

tion systems.

Such other considerations arc the regulation of

theoretical change in running expense for a considerable

the system,

expected rapidity of growth, the possibility of se-

in line

its

curing a city permit to open trenches

in streets,

the cost of ducts

and conduits, the safe carrying capacity of the conductors,
possibility of building

new

in-

cluding costs of distribution, and not the price of producing

practical

in

other considerations affect the engineer's choice of the

sizes of

the year

sold at the usual contract price, then, under these theoretical

conditions,

Xeverthe-

accuracy, at least as a theoretical proposi-

numerous deviations

all

the line copper could be

non-ad-

the rule stands, and will no doubt continue to stand, as a

rigid

the

and most with

in

tin-

stations or sub-stations, the cost of

copper.

very
little

change

Consequently, not merely the minimum, but the

shape of the curve near the minimiun, should be studied by the
engineer
in

mind.

in

each case with the remaiiuler of the local conditions
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Indiana Telephone Convention.
The second annual convention of tlie Indiana Independent
Telephone association, held at the Claypool Hotel, Indianapolis.
May 15-16, was largely attended and was distinguished by much
speech making. The members were welcomed to the city by
Mayor Bookwalter. The annual address of President Lindemuth
slated that no deflection into the ranks of the Bell worth mentioning had occurred. On the other hand, numerous companies
having had a taste of the Bell sub-license experience, had cut
and returned to the strictly independent relationship.
Twenty-seven additional companies had joined the State
.\ssociation during the year, and the number of independent

loose

telephones in use in the State

was

25 per cent.
President

Association, addressed
J. B. Hoge, of the National
the convention relative to independent conditions in the several
After congratulating Indiana upon its large convention
states.

he said the independent issue had become national. The telephone has become one of the most important utilities in the
country and thirty-five million people are now using independent telephones. He said that the state conventions were

and the interest manifested was very perceptible
compared with a year ago. The independent companies had
been placed on a substantial basis and were giving good service at
well attended,

as

remunerative rates. He spoke of the franchises being granted
to the independents to enter Milwaukee, Omaha, Denver and
Chicago, and said encouraging reports were coming from Cin-

Boston and New York. Mr. Hoge predicted that the
Chicago convention would be a record breaker and urged the
independents to stand shoulder to shoulder in the good work.
The reports from the vice-presidents were very interesting

telephones

in

use

in

the

district.

The independents number

about 5 to I on this showing.
Mr. Frank L. Beam, president of the Ohio Independent Telephone Association, addressed the convention briefly and urged
the Indiana independents to remain loyal to the cause. He said
Ohio -was concerned relative to the results of this convention

and asserted that reports sent out to the effect that large numbers of comiranics in Ohio were going over to the Bell was untrue.
Mr, Theodore Gary, of Macon, Mo., made a brief talk on the
"Magnitude of the Independent Telephone Business."

Mr

C,

.Michigan

\..

Fisher, of

Association,

Grand Rapids, Mich., president ol tlie
made a brief talk and said conditions

He said Indiana and
were very encouraging in his state.
Michigan were very near neighbors and mutually concerned in
He urged the immediate
the indcpcndeni telephone business.
construction

of

long-distance

lines,

saying

that

more

inde-

pendent long-di^ta^cc lines was the key to the situation.
The banquet given at the Clayixiol on WcHncsday evening
by the Indianapolis Telephone Company and the New I^ng
Dintance Tclci>honc Company was an enjoyable occasion to
Mr. Thns. E. Davidson, of
the 300 members and guests.

Grccnsburg, acted as toastmaMer
The closing session of the convention was given up to

The

report of the tellers showed the election of the following

officers

President,

:

Norton,

of

a

there was
thcrcf>Tc
unanimous vote »liowcd

nothing
that

any coalition with the Bell

before

the

the srntimrnt

Company

convention.
is

The

strongly again.st

in Indiana.

A.

Richmond, and C.

Lindemuth,

C.

Indianapolis,

S.

The following

secretary-treasurer.

delegates were elected to attend the International Convention in
4, 5 and 6: Thos. E. Davidson, Greensburg; F. S.
Shoemaker, Bloomington A. J. Payton, Rockport C. S. Norton,
George C. Hitt, Indianapolis; F. O. Cuppy, Lafayette; Theodore Thorwood, South Bend; F. W. Shirmeyer, Decatur; Jesse
Weik, Green Castle, and Jas. P. Goodrich, Winchester.

Chicago, June

;

An

;

Plow Plant

Electric

The Evansville

Electric

a

Failure.

Plow & Traction Company has
Owensville,

sold

Owensville
capitalists.
The plant was built originally for the purpose of
testing an electric plow invented by C. H. Roberts, who was
backed by a party of Evansville capitalists.
The plant was
constructed and equipped at a cost of several thousand dollars.
The plow proved a failure and the plant was converted mto.
a lighting power-liouse, from which the town has been rethe

electric

When

plant

light

good

ceiving

the

at

Ind.,

to

light ever since.
electric

plow plant project was

in

infancy,

its

over the country went to see the machine.
Some people in Europe became interested and desired to have
the plow demonstrated on their farms.

farmers from

all

The plow consisted of a large four-wheel truck to which
were attached a motor and plow gangs and received power
through a steel cable, with a return wire connection.
;

Chicago Meeting of Illuminating Engineering
Society for
The Chicago

May.

section of the Illuminating Engineering Society

met at the Assooialion Restaurant May 9.
Mr. George C.
Keech, chairman of the Chicago section, presented a paper on
"Industrial

Plant

Illumination."

This paper gave the results

of eight sets of tests conducted in five different rooms.

were made

tests

witli

a

Weber

The
which

type of illuminometer,

These tests summarized were as follows;
wood-working shop of 7044 sq. ft. area and ceilings 10 ft.
10 ill. high, was tested with three different kinds of illumination, the illumination being measured at 26 test stations on a
plane 3 ft. 4 ins. above the floor.
With mercury-vapor lamps
9 ft. 10 ins. from the floor, the foot-candles per watt per square
With clusters of Gem incandescent lamps
foot were 6.06.
under flat 15-in. porcektin reflectors hung 7 ft. 10 ins. from the
With
floor the foot-candles per watt per square foot were 3.14.
3-ampere iio-volt enclosed arc lamps hung 8 ft. 5 ins. from
the floor Uie foot-candles per watt per square foot were 3.04.
followed
It was explained, however, in the discussion which

was

briefly described.

.\

paper that the graphitized filament incandescent lamps,
which were burned two in a series on 220 volts, had a very
short life, which would seem to indicate that some of them
were hivrning at considerably more than rated efliciency, due
the

unequal rating of the two lamps in a series.
room of the Chicago Tribune, having 4095
sq. ft. and ceilings 14 ft. 10 ins. liigh, 3.5-ampcre arc lamps
hung 10 ft. hig>h gave an aver.igc of 2.65 foot-candles per watt
in part to

In the linotype

Mercury-vapor lamps

per square foot.
13

thorough discussion of the alleged proposition of the Bell
Compjiny to enter into an agreement to surrender local ex
chanKC* in certain localities in exchange for the toll line busiThe executive committer
;i.f
the indc|)cndcnt companies.
ij.;).'! that the proposition had not been made nfficially ami

21

nection.

cinnati,

and encouraging. Large gains were shown in every district,
and the improvements made and being made astonished the
members. Each report concluded with a comparative statement
of the number of independent telephones and the number of Bell

XLIX, No.

1 he constitution and by-laws were amended so as to make
any company connected up with the Bell ineligible to membership or to retain its membership after having made such con-

as against 45,000

182,000,

operated by the Bell interests.
Secretary Norton's report showed that the association was in
a most prosperous condition; that every demand had been
promptly met, still leaving a good balance in the treasury. The
secretary's report showed that there had been no withdrawals
during the year but the membership had increased more than

Vol.

ft.

high gave

5.0<)

average

in

f<iot-cnn<lles

the

same room hung

per wall per square

foot.

In a machine shop having 2047

sq.

ft.

area, wiWi

II

fl.

6

in

mercury- vapor lamps hung 8 ft. 8 ins. from the floor
gave an average foot-camlles per watt per square foot of 6.12
In a machine shoii of similar size, having 2744 sq, ft. and 14
ceilinKS,

ft.

8

ins.

ceilings,

5-ampcrc enclosed arc lamps gave

candles per wall per square fool.
In the drafting room of the North
Steel

Company,

Chic.Tgo,

Works

of

1.66 foot-

llie

Illinois

mercury-vapor lamps were arranged

May
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above each window to give the liglit as nearly the same direction as daylight as possible.
This room 'had 3914 sq. ft. and
gave 4.92 foot-candles per watt per square foot.
During the reading of the paper, the author called attention
to the fact that this was the first paper giving illuminating results presented before the society in which the efficiency of
illumination had been expressed in average foot-candles per
watt per square foot, although Mr. Cravatli, in the discussion
at the March meeting had compared a number of the tests
previously presented to the society on this basis.
The papers
previously presented had not given results in any unit by
which comparison of one installation with another could be
The average foot-candles divided by the watts per
made.
square foot gave a convenient unit of this kind, and he thought
it would be well to fi.x upon some short, less clumsy name for
the unit than foot-candles per watt per square foot.
In the discussion Mr. O. C. Spurling objected to a light enHe also said that it was necessary to
tirely without shadows.
have an individual lamp at each piece of running machinery on
account of the acaident liability and the effect that the absence
Mr. Albert
of such a lamp might have on accident claims.
Scheible thought the individual lamp unnecessary if an effect
approaching daylight was produced. ^Ir. J. R. Cravath thought
it a fallacy that shadows were necessary to clearly distinguish
objects, because there are practically no shadows out-doors on
a cloudy day, yet there is no difficulty in distinguishing objects
clearly.

Mr.

M. Bushnell

S.

called attention to the fact that in a fac-

\Y

R LD
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These grubs appear
animal matter, and

.

storage of hoofs.

to be

found only

this

in

case

in the vicinity of

in

the

decaying

houses used for the

The lead-covered wires attacked were

belonging to a watchman time

circuit,

which

is

those

cleated directly

wooden partitions. To learn if these grubs attack cable
when it is in the open, or whether in burrowing through wood
as is their usual custom they come to the lead covering of a
to

cable and continue to go on burrowing, a representative of the
Electrral World called on Mr. J. Morgan, electrician fore-

man

of the S.

&

S.

Packing Company and with him made a

scene of the trouble. It was found that cable had
been attacked in both of the ways mentioned. In some cases
the insects came up through the wood into the lead covering,
visit to the

where the cable was fastened down tightly to the wood by cleats.
In other cases they attacked the lead cable in the open where it
was not in contact with the wood. After getting into the cable
they burrow around in the insulation, just as they would in
which they are accustomed to burrow. As
no trouble is anticipated from these insects except in places where there is decaying animal matter.
Electric light and power wires in the same packing house have not
been troubled because they are supported on insulators in the
usual way and small defects in the insulating covering make
any other material

in

stated in a previous item,

very

little

difference.

Anyone

particularly

interested

in

the

subject of lead-burrowing insects will find it well-treated in
a paper presented before the St. Louis International Electrical

Congress, where an account
Australia and China.

is

given of trouble experienced in

tory-regulation law recently presented at the Illinois Legisla-

ture one clause provided that no clear bulb incandescent lamps

should be exposed in a factory. While this clause had been
struck out, he believed it showed the general trend toward
softer effects in lighting which would be easier on the ej'e.

He commended

the softness of the mercury-vapor lamp.

Mr. N. R. Stansel gave the life results on 20 mercurj'-vapor
lamps running 24 hours per day in the Chicago post-office.
Five had
Fifteen of these tubes had run 7000 hours to date.
broken or burned out. The lamps were hung only 8 ft. 2 ins.
from the floor in this particular case, so that breakages

more than burn-outs.

These tubes apparently got
brittle after many hours' use, so that if they were moved "from
cne place to another after being in use some time, great care
was necessary.
Mr. Cravath clasisficd industrial plant lighting under three
individual incandescent or gas lamps for
heads:
i. That by
lighting where the space is so
2. General
each workman.
flooded with light that individual lamps are not necessary. 3.
A combination of the two methods. A system of lighting entirely by individual lamps was not entirely good, even when
the individual lamps were properly shaded with efficient reflectors, because a light from one point only caused too much
Such a
glisten and glare by reflection from tools and work.
system is cheap to operate, but not cheap when the results obtained from the workmen under such circumstances were figtendency was more and more toward providing
'I'lie
ured.

amounted

general

to

lighting

sufficient

vidual lamps, but there arc

to

obviate

still

many

the

necessity

places

for

Prevention of Sparking in Single-Phase
Motors.

A modification of the resistance-lead method of preventing
sparking in alternating-current commutator motors is disclosed
Instead of
in a patent issued April 30 to A. S. McAllister.
placmg the resistances between the armature coils and the
commutator bars, where the space is limited^ they are placed
external to the armature, and the internal transformer voltage
generated in the armature circuit by the field flux is transferred
to the external circuit by means of a stationary auto-transFor this purpose the commutator is arranged with
former.

and dead segments, as shown in the accompanying illustration, and at each point of commutation there are
used three independently insulated brushes, the two outer
brushes being connected to the terminals of the auto-trans-

alternate live

indi-

where individual

bmps

will probably always be necessary
Mr. Stansel s.aid that in wood-working shops and steel plate
shops general lighting without individual lamps was usually
In furniture shops and erecting shops individual
fatisfactory.
l.imps were necessary, as lamps had to Ix; put in places where

no general system of illumination could reach. He condemned
the use of a few isolated arc lamps where no other system of
illumination was generally used, as such lamps were likely to
be out much of the time on account of the lack of trimming

EXTERNAL RESISTANCE LEAPS.
former.

and care.

Lead-Eating Grubs

in

Chicago Stockyards.

Previous items have apix-ared in these columns as to grubs
which have been attacking lead-covered wires in the plant of
the S. & S. Packing Company .it the Chicago stockyards.

The

preventive resistances are placed

in

the

supply

between the neutral point of the autoIt is claimed that the retransformer and the third brush.
sistances can be made of ample current carrying capacity for
the maximum load of the machine and are, therefore, not subject to burn-outs, and that the amount of resistance in circuit

leads,

can

being

re.idily

inserted

be varied

dming

operation.

ELECTRICAL WORLD
Electric

Refrigeration

Thompson's

at

Spa,

Boston.
In the Electrical World for May 11 was published an account of the electric refrigerating plant at Thompson's Spa,
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\i
those

belonging

accidentally

I.

to

substituted

determined by a test run made on the Burlington route between
Chicago and Denver.
When this turbine was running on a
steady load of about i5-k\v, as it would during the evening, its
steam consumption was about 90 lbs. per kw-hour. As the load
fell off to about 5 kw as during the night, the steam consumption went up to 160 lbs. per kw-hour, the steam pressure in
both cases being approximately 80 lbs. per sq. in., supplied
through a reducing valve from the locomotive. A similar type
of turbine tested at the laboratory with a load of 20 kw took
80 lbs. of steam per kw-hour.
While the steam-consumption
is thus much higher than for reciprocating engines under similar
conditions. Prof. Jackson considered that the other advantages
of the turbines, including that of the freedom from vibration,
are doubtless sufficient to counterbalance this.
For the total
run between Chicago and Denver the steam consumption is
approximately 3 per cent of the total water supplied to the
locomotive boiler. A 25-kvv generator driven by a Westinghouse
standard engine showed a steam consumption of 75 lbs. of steam
per kw-hour at 16 kw load with 83 lbs. of steam pressure and

for

PUMPS.

proper

lbs.

the

The efficiency of the batteries under railroad conshown to be from 45 to 50 per cent.
In the discussion of the paper Mr. Bowen, of the Northern
Pacific Railway, said it was an advantage of the axle-lighting
system that when the speed fell below that at which the
generator was cut in, as it would on heavy up-grades, there
was not so much drain on the locomotive while with an engine
or turbine running continuously the drain was equal on both
up and down grades. Furthermore, when the train was drifting with steam shut off the axle-lighting system was drawing
nothing from the locomotive, whereas with a steam generating
batteries, etc.

the illustrations used were

article,

the

A

per kw-hour at 5 kw load.
considerable portion
paper is given to tests on several axle systems of
lighting, showing the amount of charge and discharge of the

—BRI.VE

another

21.

25-kw direct-current Curtis turbine was tested in the laboratory under conditions corresponding to conditions of service as

US

FIG.

XLIX, No.

A

of

Through an oversight

Boston, Mass.

Vol.

having

they

ones

in

the

been

make-

ditions are

;

unit there

a constant drain.

is

It

also undesirable to pipe

is

steam from the locomotive back one or two cars.
Mr. J. R. Cravath said that after spending so much money
and trouble to get an electric train-lighting system, it was worth
while to pay more attention to how the light was utilized after
Most electric train liglning is done without any
it was secured.
regard to simple, common-sense illuminating engineering principles, which, if applied, would produce as good results as far
as passengers arc concerned as arc now being produced, and
that with but half the present amount of electrical energj'.

Trunk Line Operation.

Electric

FIO.

up of the form.

2.

— .MtrroK-DKIVKN

The accompanying

that should have been used, Fig.

and

I'ig.

A
I

1

paper read on .May 21 before

Engineers by

Electrical

li.M l'Hl:SMiK.>i.

illustrations are the ones

rfpre.scnting the brine

pumps

great detail

Electric

Lighting

tor

Railway

Trains.

the resistance

was shown

It

Dugnid

inert structure,

C. Jaclcsun presented a paper

on "Mi-thods of

Electric Lighting for Railway Train.s" before the Western
Society of Engineers at ChicaKo, May 1.5. This paper contains
a auinmary of the results and a i»orlion of the data obtained in

taken

strain

care

and

as

his supervision during the puftl two years while Mill con
nectcd with the University of Wisconsin. TlfC greater part of
the work was carried out under the direction of Mr. Eriward

alioiit

Wray. The .systems investigated were: 1. Those in which a
«leam-drivcn generator set is lr>catcd in the baggage car.
Those in which the generator is locitcd under each car anti
2.
driven by the car axle, y Those in which a storage battery is

given capacity

at

the end of

the

run

tlie

ratio of the

impedance

In comparing the third-rail
was stated that the third rail is an
not muler strain and its expansion can readily
direct

of.

'!"he

current.
it

overln.id

trolley,

constructed

ordinarily

Data were given on

under

charged

is

that

25 cycles was foinid to be q times

is

however,
subject

to

under
extreme

is

a certain

125-hp, single-phase, 25-cycle

nK>t"r and a 24a-hp, 5,so-volt, din-ot-curreiit motor having ap-

proximately

is

in

of direct-current and

variation of tension on account of weather conditions.

a scries of tests and examinalinns of the different app.Tratiis
used in the electric lighting of Western railway trains, inaile

located in each car, which

for

rails at

with the overhead trolley
be

I'rof.

Institute of

discussed

alternating-current equipments as affecting the operation of trunk

of certain 80-lb. steel

Methods of

Spr.ague,

J.

essential characteristics

the

lines electrically.

2 the motor-driven compressors.

American

tlie

Frank

Mr.

that

.1

weiglils,

ecpi.il

from which the author concluded
motors can handle only

pair of the alternating-current

one-half of the total load of the dircct-cyrrcnt motors.

Although

motor has certain

advantages over
on a car for a
approximately the same within a very wide

a is-cycle

distinct

a 25-cyclc motor, the total weight of apparatus
is

'

range of frequency.

During

two

important developments have
taken place in direct-current motor construction which ma
terially change any preconceived eonclusions as to its litnila
llir

last

years

May
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tions.
The first is the introduction of the commutating pole,
which has practically eliminated commutator troubles. That
this improvement has reached a high degree of commercial
standing, despite very recent technical criticism and opposition,
is evidenced by the fact that orders for nearly a thousand railway motors have been placed within the last two months. This
improvement makes possible the shunted-field addition to the
series-paralell control of speed, the construction of motors for
operation at much higher potentials, and the operation of two
motors in series at double potential.
The author stated that the present principal hope of usefulness of the single-phase system is on roads of considerable
extent which operate an irregular and sparce traffic, and where
only a moderately expensive, or what may be called a secondclass overhead construction which will keep down the ratio of

investment to that of the balance of equipment, is tolerable.
one departs from this condition, adopts more permanent

line

As

and faces the problems of denser traffics and
higher capacities, any advantages of the single-phase system will
disappear, and a superiority of the direct-current equipment,
with such improvements as are in sight, become manifest. "But
whatever may be the future of single-phase operation under
the conditions stated, any present claim for it as the preferable
equipment for congested service demanding high schedules
and great capacity is not worth a moment's thought, for in this
field, at least, it cannot touch the direct-current system."
The discussion was opened by Mr. W. J. Wilgus, who exconstruction,

.

per CLUt to 125 per cent of the full load value, the efficiency of
the alternatmg-current machine was found to be between .5

per cent and 4.0 per cent less than that of the corresponding
direct-current machine.
direct-current motor can certainly
be built to commutate satisfactorily on 1200 volts.
Such a
motor will probably be designed with the same style of com-

A

as is now used for single-phase
disadvantage of a high voltage
always present on the windings and the brush-holders. If it

pensating winding on the

motors.

It

will

field

possess the

were not for the greater possibilities of the single-phase system
is
no question but that the high-voltage direct-current
motor would be quite attractive. He expressed the opinion,
however, that the single-phase system with its much higher
line voltage and much lower motor voltage offers a better soluthere

tion for the entire railway problem.

Mr. G. R. Henderson called attention to the great importance
of the space-load factor and the time-load factor

on railway

In certain sections of the West where trains are
operated with great frequency and under heavy loads at certain
times of the year, and where at other times of the year very
systems.

few trains are running,

it

to electrify the roads; but

would certainly not be advantageous
where the traffic is dense and the load

On acis relatively constant electrification is advantageous.
count of the high efficiency of steam locomotives it is not to be
expected that' the electric system will show better fuel economy.
It would be extremely advantageous for all parties concerned

pressed the opinion that the progress in connection with the
general electrification of steam roads will be much advanced if

if the railway men and the electrical engineers would discuss
the electrification problem frankly and in non-technical terms
without too great stress being laid upon minor details and per-

the electrical engineers and the railway engineers will co-operate

sonal prejudices.

The

advantage of the electric
motor over the steam locomotive for passenger work resides in
the increased business which can be accomplished when the
in

their

endeavors.

tracks are limited.
An actual increase of at least 30 per cent
has been found in the case of the terminal electrification of the
New York Central Railroad.

Mr.
be

L.

B.

Stillwell

drawn from

same

rails

stated that

incorrect conclusions might

the fact that the impedance drop in

alternating current

for the

is

rails

for

greater than the resistance drop in the

same value of

direct current.

When

alter-

used the percentage drop is very much lower
and even the actual drop is considerably lower than is true
with direct current. Thus in a certain recent installation the
percentage loss with alternating current was observed to be
about one-fortieth of the loss which would have been found
with direct current.
nating current

Mr.

is

VV. B. Potter

remarked that the large manufacturing com-

panies do not favor one system over another from a prejudiced
point of view.

pany

at the

As

a matter of fact, the General Electric

present time

is

alternating-current

onmmutating poles

in

Com-

building numerous 600-volt and 1200-

volt direct-current equipments,

phase

and both single-phase and three-

equipments.

The

introduction

of

data have been published on the performance of 1200-volt directThere is no doubt, however, that the altercurrent motors.

nating-current motors operate on the multiple-unit system at
entire satisfaction, and that any belief to
due to a lack of knowledge of facts.
Mr. A. H. Armstrong stated that he had recently observed
a 125-hp single-phase motor operating at 50 per cent over-load
without any sign whatsoever of sparking. Thus the possibilities
of the single-phase motor have not been exhausted and many

11,000

volts

the contrary

with

is

may be

interesting developments

looked

for.

Dr. C. P. Steinmetz stated that it would be disadvantageous
at the present time to adopt any standards which would limit
frequency of 25 cycles has proven
future developments.

A

general power transmission purposes, and it
Singledoes not seem desirable to adopt a lower frequency.
phase commutator motors can operate economically and without
satisfactory

for

any difficulties at this frequency, and the slight improvement
in performance on 15 cycles, which is found with certain types
of motors, is not sufficient to justify the adoption of this frequency when other types of machines show better performance
at 2S cycles.

direct-current railway motors has resulted

elimination of all sparking and the motors have
enormously improved.
He announced that equally
as great improvements have recently been made in single-phase
conmuitator motors. A new design of such motors has allowed
the weight to be much increased, the efficiency to be improved
and the commutation to be rendered practically perfect.
Mr. C. F. Scott criticised a comparison which had been made
with reference to the performance characteristics of single-phase
and direct-current nintors. It is possible by means of transformers to adjust the terminal voltage on an alternating-current
motor to any value desired, so that any torque can be obtained
at any speed, while such is not true of the direct-current
machine. He announced that practical experiments have shown
that alternating-current, single-phase scries motors can conveniently be arranged for electric breaking and for electric recuperation.
Operation of such motors under the above conditions will be described at the annual meeting of the A. I. E. E.
Mr. M. W. Storcr compared the performance characteristics
of a 90-hp, dircct-ctirrciil motor with a 25-cyclc, loo-hp, singlephase motor, and a direct-current, 200-hp motor with a 15lydc, 200-hp, singU'-phasc motor.
.\t torques varying from 25
in

Mr. William McCIellan expressed his regret that as yet no

principal

the

Telephony

been

Much
to

the

in

Ohio.

discussion has been occasioned by newspaper reports
effect

that

an

arrangement

has

been

completed

by which the Bell interests would secure all the long-distance
business in Ohio and Indiana, while the independents would
From what inforconfine their operations to local exchanges.
mation can be secured, it would seem that a partial understanding exists between the contending interests, that

may

take any business

tlie

Bell lines

from small exchanges that cannot be

handled over the independent long-distance lines. Further than
The indethis, it seems that there has been no negotiation.
pendents do not give up anything, but merely feel that such
action is to the interest of their patrons, where they can be
supplied with long-distance service in no other way. That the
Bell interests have taken over the independent plant at Marion,
has been vehemently denied by both Mr. J. B. Hoge, president
iMilependcnt Telephone Association, and Mr.

of the National

Frank L. Beam, president and manager of the Oliio Independent
Telephone Association.

;

:
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REGULATION IN CHICAGO.— N
by the

bill

Illinois legislature fixing the price

has

of

been

electricitj'

passed
in the

Chicago at seven cents per kw-hour, and requiring the
electric ligtit companies to use meters that can easily be read by
the customers of such companies.

city of

XLIX. Xo.

Vol.

21.

property account of $408,467, to which should be added $18,124
cash in hand. The balance slieet for the year showed an income
of $55,184, and disbursements of $52,538, leaving an excess
receipts of $2,645.
The collections for the separate building

fund account during the year, including

The

interest,

were $37,062.

election of officers for the year 1907-8 resulted as follows

Mr. H. G.

with 1312 votes; vice-presidents for

Stott, president,

years, Messrs. L. A. Ferguson, J. G. White and W. C. L.
Eglin managers for three years, Messrs. B. G. Lamme, H. W.

two
A. I. E. E. IN TOLEDO.— At a meeting in the Smith &
Baker building one evening last week, the electrical engineers
of Toledo decided to apply for authority to establish a branch
of the American Institute of Electrical Engineers there.
For
some time a movement has been on foot to form an organization of this kind, although it had not been decided whether an
independent organization would be formed or not. Mr. W. G.
Xagel was elected chairman of the temporary organization and
Mr. George E. Kirk secretary.

;

Buck, P. H. Thomas and Prof. Morgan Brooks secretary, Mr.
Ralph W. Pope; treasurer, Mr. George A. Hamilton.
;

EXHIBITS AT WASHINGTON.—There

is

every prospect

that a large and interesting exhibit of apparatus will be

list

includes the following:

Standard Vitrified Conduit Com-

pany, Franklin Electric ilfg. Company. Pettingill-Andrews

understand from .Mr. D.
our editorial comments of May 4 on h\i
recent Institute paper and tests are regarded by him as a reflection on his honesty and personal or professional integrity.
As the general tenor of the comments was kindly and warmly
laudatory we are surprised, and must refer our readers to the
article for confirmation of our statement as to good and helpful
intent.
Mr. Moore's uphill work has always been worthy of
praise and he has added to the resources of the art.
While
we are unable to change our point of view, however, and while
we submit that our comments are fair and legitimate, we hasten
to withdraw any expression that in any way wounds Mr.
Moore's feelings or seems to cast any kind of suspicion or
doubt on his assertions. We hope to see Mr. Moore make
liotable improvements and advances along the line of investigation he has
field

that

marked out

so distinctly for himself in a difficult

of endeavor.

Philadelphia

Company, National Electric Lamp .Association, Western
Company, Simplex Electric Heating Company, General
Electric Company, Pope Motor Car Company, Westinghouse
Companies, Crouse-Hinds Company, Jandus Electric Company,
Ei.ECTRRAL World, Allis-Chalmers Company, Wagner Electric
Mfg. Company, Harold P. Brown, Standard Paint Company,
Metropolitan Engineering Company, Dossert & Company, W. J.
Barr Electric Company. A number of others are now negotiatElectric

December

the

motor together with a line of counter shafting was given.
For three new customers, a larger size of motor was offered
and for four, a third-rail miniature electric car. This offer
was advertised extensively in the official "Electric City" magazine, which is the bulletin of the companies.
Besides this, there
were four offers for securing the sale of electric cooking or
this

The purchase of an
or anything of equal value entitled the boy
bringing in the order to the toy mentioned in the first offer.
I'or the purchase of apparatus of over $10 in value, the same

hcatinf( apparatus to exi.sting customers.
electric

flatiron

premium

two customers was given, for apparatus of $15
same premium as for three customers, and for apparatus of $25 value the same premium as for four customers.
This scheme resulted in bringing in about 300 new customers.
as for

value the

—

//. /. /i. /'. ELECTION.
The annual nieeling of the .American Institute of Electrical Engineers was held in the Engineering Societies Building on May 21, with an attendance of several

hundred members.
The new constitution was declared to
have been adopted by vole and will lie effective in 20 days. The
report of the directors showed a total of 4521 members on April
30, 1907, the number of new associates elected during llic year
being 751. Two hundred branch meetings had bieii held with
a total allcndancc of 1O..SOO, and with 1,17 original pajx-rs.
The

building fund comnriltee re|K)rted suUscriplions in

all

of

$l').<,7.J4

from 934 members and friends, and rash collections to April 30
Note was made of the occupancy of the new
building, and the ImlaiH'c sheet showed its inclusion as an asset
in which the institute has an equity of $350,000, out of a total
of $124,819.

A

uniform style of booth has been
committee is spending about $1,500 in
electrical decorations for the large ballroom of the new Willard
Hotel where the display will be made.
ing

PREMIUMS AND CUSTOMERS.—Uat

Electric

tising

for

space.

adopted.

Commonwealth Electric Company and Chicago Edison Company came out with a premium offer to boys who would secure
new customers. These premiums consisted principally of electrical toys.
For one new customer, a premium consisting of
one toy electric motor was given. For two new customers,

Com-

&

Mfg. Company, Southern Exchange Company, John L. Glcason, C. W. Lee Company, Federal
Electric Company, Crocker- Wheeler Company, Fibre Conduit
Company, American Electric Heater Company, Dearborn Drug
X. Chemical Company, M. O. Publishing Bureau, Electric Storage Battery Company, H. W. Johns Manville Company, Electrical Review, Oneida Community, Ltd., American Instrument
Company, N. Y. Beck Lamp Company, Fort Wayne Electric
Works, Weston Electrical Instrument Company, Curtis Adverpany,

THE MOORE TUBES.—We

McFarlan Moore

made

Washington convention of the National Electric Light
.Association the first week in .Tune. At the present moment the
the

at

The

GROWTH
sui,

special

exhibit

FORMOSA.— V.

IN

S.

makes note of recent developments

Consul Arnold, of Tamin Formosa.
The lower

house of the Japanese Diet has sanctioned a loan of $950,000
gold to the Formosan government, to be paid in two annual
installments, beginning with the

the

installation

of a

plant

year,

fiscal

March,

1907,

for

supplying 3,000,000 gallons of

for

water daily to the city of T.iihoku. The water is to be pumped
from the river into a settling tank, thence over a series of two
filter beds; a second pump will force it into a double compartment reservoir upon a hill 100 feet directly above. These pumps
are to be operated by electric power, to be furnished by a
generating plant a few miles away. There is at present a 660-lip
electric generating plant at Kushagu, which transmits its power
a distance of 15 miles to Taihoku.
This plant is inadequate
for present demaiuls,
There is now before the Japanese Diet
a resolution providing for a loan of $750,000 guild to the Formosan government for the purpose of installing an electricgenerating plant at Keiliei, t'we miles dist.int from Taihoku City.
It is prcqxvsed to run a ditch from Shin Tiem. on the headwaters of the Tanisui River to Koibei, a <listance of two miles.
At Keibei there is to be erected a powerhouse for the generation of 2000 hp of electricity, for transmission to T.aihoku. The
specifications

erators aiKJ
e<|uipuients.

will call

for live .soo-lip altern.iting current

for turbines, transformers, conductors,

The

present

iilaivt

ni.ide m.iohinery thmiughciul.

It

is

eciuipped

is

with

gen-

and other
.American

pro]>osed (o lUilize the jxiwer

generated by this new plant for operating the pumps in conneetinn with the wsiterworks mentioned as well as to supply
light

and power

(o

Taihoku

City.

the event of the con.suinmation of

It

is

the

quite possible that in

scheme for

a

system

of tn)lleys at Taihoku, electrical energy will be furnished from
this

plant.

May
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TELEGRAPH EXPERTS COMING.—A
May

Berlin, of

18,

says that the

sent

United States several officials in its telegraph service,
and report upon the organization of telegraph
and telephone companies in America.
to the

who

will study

MISSOURI ANTI-TRUST LAW.—Advices

from St. Louis
an ouster suit has been filed in the Circuit
Court by Circuit Attorney Sager against the Laclede Gas Light
Company and the Union Electric Light & Power Company.
The companies are charged with violation of the anti-trust
laws of Missouri, it being alleged that they have formed a com-

May

of

18, state that

bination giving them a

monopoly on the

lighting utilities of St.

EDITORS TO TRAI'EL.—T\k

following dispatch,

not ver\' illuminating, has been received from

May 18
and New York,
date of

:

Rome

which
under

"D. Sidney .Xppleton, the publisher of London

Rome making arrangements with
have a number of American and
British editors visit Italy next September to study the economic
and industrial conditions of the country, w-ith a view to the
investment of American and British capital, particularly in the
improvement of the railroads, the development of manufactures,
the

TECHNICAL

NIGHT

SCHOOL.—The

Casino Technical Night School, Turtle Creek, Pa., which was
started in 1902, has at present 201 students. This school, which
was organized to provide an educational opportunity for employees of the Westinghouse Companies, was formerly located
in the Casino building at East Pittsburg, but in the fall of 1904
the school was moved to the public school building of Turtle

Creek. There are a two-year preparatory course and a three-year
course in practical engineering. The object of the latter course
is to prepare the student "to enter the field of steam and electric
installation, testing, operation of

power

stations, wiring, inspect-

general road work, and various assistantships." Mr. L. O.
Packer is president of the school. Mr. C. R. Dooley is in

ing,

charge of the electrical instruction, with three assistants.

Louis.

is

PITTSBURG

from

dispatch

German Government has
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Italian

is

now

Government

and the extension of

in

to

the street railroad systems."

WIRELESS AND LAirLESS.—According

to advices from

Washington, the apparent condition that there is no law giving
to government officers to protect official wireless
stations in the exchange of messages is giving a great deal of
trouble to the station at the Washington navy yard. A youth
living near by, the son of a policeman, has set up a station of
his own, and takes delight in interpolating messages during
official exchanges.
He has represented himself to be at distant
naval stations or at sea on warships equipped with wireless
apparatus. The local police authorities were appealed to, but
said they had no power to interfere with the young man's experiments. A possible remedy, justified by the political situation, would be to declare a state of war to be existing in the
vicinity of the White House.
authority

TO HELP OXFORD.— Lord
Oxford University,

chancellor of

Curzon, the

newly elected

issuing an appeal for

is

money

A

meeting was held in the old university
city a couple of weeks ago to consider means to increase the
revenues of that most ancient English institution of learning
and letters. Funds are needed for the Bodleian Library, and
also for an electrical laborator\- and foundations for the study
of engineering, hygiene and scientific agriculture. The teaching
staff of the university needs more instructors in the modern
languages, especially English, and French and German as well.

world

at large.

The various

colleges

to the

now

contribute to the university about

Lord Curzon points out that Oxford "cannot be re-endcnved, entirely or even mainly, from within." He
makes his appeal to "all who are interested in the continued
well-being and usefulness of the oldest university in the

$200,000 yearlj-, and

empire."

WASHINGTON SPECIAL TRAIN.— For
convention

George

of

National

the

Light

Electric

the

Washington

Association,

Mr.

Porter, master of transportation, announces that a

F.

special train of parlor cars will leave

Railroad of

New

Jersey and Baltimore

West Twenty-Third
Newark (Broad

New York via Central
& Ohio Railroad, foot

m. (Liberty Street, 9 a.
Trenton Junction,
m.
10:20 a. m.
Philadelphia
(Twenty-Fourth and Chestnut
Streets), 11:15 a. m. Wilmington, 11:50 a. m. Baltimore, 1:15
p m., on Monday, June 3, 1907, arriving at Washington, D. C,
.\pplication should be made promptly, as the reservaat 2 p. m.
of

m.)

;

Street, 8:50

Street)

9:30

a.

a.

;

:

ATROPHIED ACADEMICIANS.— It
that the

is stated from Paris
Mazarin Palace, home of the French Academy, which

represents the nation's greatest achievements in science, liter-

ature and art. was long without a telephone, and when finally
a telephone was reluctantly admitted it still had three implacable
enemies, M. Berthelot. the illustrious chemist,

who

died recent-'

ly
M. Gaston Boissier, life secretary of the French Academy,
and M. Georges de Porto Riche, administrator of the palace
and a playwright of high reputation. M. Boissier and M.
;

:

hand

tions in

committees

will already

all

The

latter says

:

"I don't

know how

to use the telephone."

The

more than
.'/

on

usually puzzling

and

inexplicable.

MUSEUM OF rOlCES.— At

Washington

a

movement

is

foot to install at the Congressional Librar>' a department of

phonographic records containing the utterances of statesmen
and other distinguished men from all parts of the world. The
idea started with the gift of a phonographic record of an address delivered by Kaiser Wilhclm. An attempt will be made
to have the leading men of the country talk into the phonograph,
and records thus made will be sent to the library. The Smithsonian Institution lias sonic most interesting records of Indian
dialects, and the authorities propose to follow the example of
the French and Austrian governments to preserve famous
voices of the stage as well as of the forum.
The New York
Electrical Society can contribute the record made by the late
Vice-President Hobart in opening the electrical exposition given
in this city under its auspices.

three cars.

fill

The

transportation

over the country of the association report a

large prospective attendance.

who

Mr. C. H. Hodgkinson,

is

New

England, is doing excellent work to insure the
comfort and convenience of a large contingent from Boston and
acting for

other cities in that section.

Riche refuse to have a telephone at their private residences.
academicians have charge of the French dictionary and are the
watchdogs of the purity of French speech, so that this prejudice
against an appliance which makes for linguistic intercourse is

;

PANAMA

—

THE
CANAL. "The mosquito problem is the
one to be solved in the building of the Panama canal, and
when it is done the rest of the work will be purely a question
of engineering.
It was in the above respect that the French
failed, for their efforts to dig the canal were started in a time
when science was not far enough advanced to deal properly
Tlio speaker was
remark was made in his
Branch of the American
the High School auditorium

with the necessary matters of sanitation."

Elihu Thomson, and the
lecture before the
Schenectady
Prof.

Institute of Electrical Engineers, in

on May

16.

The event was the

meetings of the
canal

in

in.'stitutc

conipajiy

country, spoke on

last

of the series of winter

and Prof. Thomson, who

with a number of business

"The Panama Canal and

the

visited the

men from
West

this

Indies."

There was a record breaking attendance and the audience
quently showed

Thomson

its

appreciation of the speaker's remarks.

fre-

Prof.

illustr.Ttcd lii.s talk with stcrcopticon views which were
from snap shots he took himself when on the trip. These
views were described in a manner that gave the listeners a
better idea of the conditions in the canal zone tlian could be
obtained from reading countless iHioks on the subject.
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McGILL EX GIN BERING BUILDING.— The

fire, are being taken down preparatory
another and larger building for the engineer-

recently destroyed by
to the erection of

ing department.

EMINENT

TROLLEY
DOMAIN.—The Homsher bill extending to trolley roads in Pennsylvania the right of eminent
domain has been passed by the State Senate, and will, it is
understood, become law.
An unsuccessful attempt was made
at the last minute to eliminate from the bill the provision
requiring trolley companies to secure the consent of the owners
of 51 per cent of the foot frontage of the entire distance to be

TRAINING AT INDIANAPOLIS.— The
Company, the Atlas Engine Works and

a

Jenny

much work

who

that hereafter the students

learning trades in the school will receive regular wages.

month, too, the

which accrue

profits

students in proportion to the

paying

all

work they have done,

Many

increase their income.

are

Every

among

will be divided

the

to further

of the students are said to be

S.

Consul C. C. Eberhardt

will

Lima and

Iquitos has been completed as

Masisea, a point on the Ucayali River.

far as

in

The system

be of wireless telegraphy, except for the distance between

Lima and Puerto Bermudas. Heretofore communications between Lima and Iquitos required from twenty-five to sixty
on the completion of the telegraph service to twelve days, which includes launch service
days, but this will be reduced

sub-^treasury to release to the accredited

an equal amount of money.

telegraphic

transfers

has,

of

the

May

meeting of the execu-

committee of the National Electric Light Association, 17
lighting companies were added to the Class A membership, -while 25 individuals were added to Class B.
There were
These figures are a
5 additions to Class D and 5 to Class E.
good indication of the healthy growth of this body and of the
interest felt in its welfare and work throughout the country.
The work that Mr. Crousc, chairman of the membership committee, is doing will make itself felt in new accessions of this
tive

local

in

its

ENGLISH MUNICIPAL GRAFTERS.—A
from London, of

May

nicipality of

Rome

is

ment of a municipal

Bulletin of the

Milan states that the muconsidering a scheme for the establishat

electric-lighting service in that city.

It is

proposed to raise a loan of $695,765 for this purpose. Of this
sum, $19,300 would be devoted to the purchase of a site for a
generating station and $373,889 to the building and cquipmcnl
thereof and to laying down wires private tenders to be invited

—

for these works.

purposes of the
pality

The special appliances rcfiuired for the oilier
work would be purchased direct by the munici-

from leading manufacturers.

SPECULATION IN
ceived

at

Victoria,

U.

//J/VIA',— According

C,

the

speculative

to

advices

craze in

Japan

reis

being .stopped, and witliin the past few weeks thirty projected
companies have dissolvejl with an aggregated capital of $3.So.-

The market

expected to be further relieved by the
abandonment of other concerns with an aggrcgnted capital of

ooo.rvm

is

This has nccc»Mfatc<l the cnncelling of large
orders of machinery, most of which *rcre placed in the United
$100,000,000.

States.

The Japanese government has

also declined to sanction

the construction of no less than thirty electric railways

ground

that

to

grant

the

chnrtrrs

for

these

lines

on the

wfiuld

r.pposcd to the government's policy of state f»wnership.

be

be

announces

17,

that,

cable

dispatch

with a single excep-

members of the West Ham Board of Guardians
and the Workhouse and Infirmary officials whose trial began
at the Central Criminal Court on April 24 on the charge of
receiving bribes have been found guilty and sentenced to terms
of imprisonment at hard labor, varying from six months to
tion, all the

two

In

years.

summing

up, Jus.tice Jelf characterized the prac-

evidence as being a curse to the country.

was a growing curse, and that
all that was best in the civic
The sums involved were comparatively

added that he was afraid

it

the people were losing their hold on
of the

life

A

small.

country.
doctor,

for instance, paid

£100

for a hospital ap-

Attorney General Walton and three assistants prosecuted the officials, who were defended by a large number of
counsel.
West Ham is one of the typical cases of municipal
ownership against which the people of London made their

pointment.

recent great revolt.

is

stated

by Mr.

Small, president of the Telegraphers' Union, which

J.

has been active for several months in organizing the telegraphers throughout the Union, that an ukinratum has been presented to the Western Union Telegraph Company respecting
the alleged discharge of union men and a wage adjustment. The
company granted a general 10 per cent increase in wages about
six weeks ago.
The union is known as the Commercial Telegraphers' Union of America, to which most of the 20,000 Western
Union operators in the United States and Canada belong. Mr.
Small says that, should the final demand of the union be re-

refusing to grant the

LK.iniNO THE EILRNAL CITY.—The

to

transfer by railroad.

There

is

no suggestion of a

strike in case of refusal, but in the event of the

French Chamber of Commerce

first

moderate charge for its
telegraph tolls.
This is far less than would be the express
charge upon such a sum of money to San Francisco, to say

fused, serious results will follow.

character for a Imig time to conic.

Permission to

course,

TELEGRAPHERS DISSATISFIED.— li

MEMBERS. —At

made

The Government makes only a
service, not more than $3 to cover

Samuel
E. L. A.

is

telegraphically through the

obtained from Washington.

for a distance of 1000 miles.

A'.

that city

make such

He

writes from Iquitos that the Peruvian telegraph service being

estabhshed between

San Francisco

to the

bank

tices disclosed in the

their expenses while in the school.

TELEGRAPHY IN PERU.—V.

money

21.

U. S. sub-treasuries. The method of making such transfers, for
example, is for a bank of New York to deposit, say, $1,000,000
with the assistant treasurer of the U. S. Sub-Treasury, and
against this deposit the assistant treasurer telegraphs an order

Electric

number of other

similar concerns have turned over to the Technical School of

Indianapolis so

of recent heavy transfers of

nothing of the time consumed

traversed before the right of eminent domain shall be granted.

XLIX, No.

GOl'ERNMENT MONEY TRANSFERS.— ^ote

walls remain-

ing standing of the engineering building of McGill University,

Vol.

demands of the

Western Union

union, he says the union

by its guns and will fight the matter out, no matter
what end it may had." It would appear that the men accuse
the company of bad faith in carrying out its agreement to adance wages 10 per cent wiien it put up the rates for messages.
will "stand

to

\

TRACTION IN HUENOS AYRES.—V. S. Consul-General
Alban G. Snyder reports as follows from Buenos Ayres: Much
l.ilk has been indulged in during the past few inoreths as to the
feasibility of undertaking some kind of an underground railway
system

in

order to relieve the present congested state of traHic

overcrowded and narrow streets of this city, which has
rrsulted in several rumored propositions, none of which has
assumed serious enough nsp<-cts to warrant much consideration.
in

the

It

is

now

.ttatcd th.it the

new mayor has

t.iken

up

this question

nf lubes seriously, and has railed several conferences of high
iifTirials

interested in the matter of transportation to study the

full details of such a project arc to be drawn up,
when coniplefrd tenders will be solicited for the construction of same ff)r account of the city, the constructors being
allowe<l to work the lines for a certain number of years.
I am

question, anri
;ind

need of such and that it would
I
submit this report in order
a<lvisr American eotitractors and engineers beforehand, and
anylhiiiK di-linile drvelopt. a fiirllier repuvt will he made.

of the opinion that

prove
to
if

a

there

is

prnfitablc iindrrlnking.

—
May
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the field circuit

Developments on the
Catawba River, South Carolina.

Hydro-Electric

160

our issue for July
1904, there was given a description of
INthe
hydro-electric plant of the Catawba Power Company, at
23,

Hook

Catawba River, in South Carolina. This company has been merged with the Catawba Electric
& Manufacturing Company, under the name of the Southern
Power Company, which now owns or controls nine water-power
sites in the so-called Piedmont Section in the Carolinas.
The
total power available is 100,000 kilowatts.
Work is now being hurried to completion on the development
at Great Falls on the Catawba River, which consist of a
series of falls and shoals having a total head of 176 feet in a
Indian

1025

supplied with 200 amperes at approximately

is

deliver its normal output at 100 per cent
power-factor, while the exciting current must be 260 amperes
when the alternator delivers the normal power output at a powervolts,

it

wiill

At 100 per cent power-factor the voltage
load to no load does not exceed 7 per cent.

factor of 80 per cent.

variation

from

full

Shoals, on the

TRANSFORMERS.

Adjacent
wall

in

to

power house with which

the

common

located the transformer

is

it

possesses one

house, which

is

distance of about 8 miles.

In this development there will be
three separate plants, the down-stream one giving 60 ft. fall,
the up-stream one 40

known

plant,

ft.

and the middle one 72

as the Great Falls Station,

is

The

ft.

latter

described in detail

below.

HYDRAULIC DEVELOPMENT.

The

hydraulic part of the development

of a low spillway
the

water

the

into

channel nearly

dam

to

consists

essentially

head of Mountain Island to deflect
western channel. Flowing through this
at the

foot of

the

the

island,

it

is

then

forced

through the headgates of the canal by another spillway dam.
An extension of this dam serves as an overflow weir between
the canal and the river. From this point the stream is carried
by a canal through a natural valley about Ij4 miles to the
power-house and a retaining bulkhead built across the valley,
while below the power-house the tailrace carries off the spent
waters, % mile to Rocky Creek, in which channel it is again

FIG.

2.

—TURBINE

FEEDER PIPES.

concrete retaining wall, in which are built the intake flumes for

ft. in width and 85 ft.
This building contains four banks each consisting of
three transformers. Each transformer is rated at 2000-kw, 2000.
to 44,000 volts, and is insulated with oil and cooled by water.
The full load efficiency of each transformer is 98.4 per cent,
the regulation at full load is .95 per cent for 100 per cent powerfaotor, and 2.9 per cent for 85 per cent power-factor.
Cooling
water is supplied by gravity through pipes tapped into the heads

the turbines, and below which

of the exciter turbine cases.

carried to the river bed.
-At

the lower end of the canal the water

is

impounded by

a

is located the power house which
forms a part of the retaining wall. An additional side
of the power house is formed by the arches spanning the tail-

practically a three-storied building, 75
long.

The transformer tanks are designed

virtually

liu.

races from the turbines

;

the building

is

I.

250

View
ft.

of

long,

PowtK IIolsl

and 37

ft.

wide.

turbines.
10 turbine units each consisting of a pair of hori-

twin turbines with top inlet and center discharge; of
3900-kw machines designed for 225 r. p. ni.,
while two are S25-kw machines designed for 450 r. p. m. Two
of the larger turbines were built by the Holyoke Machine Com
zontal

these, eight are

all of the other turbines were furnished by the
Allis-Chalmcrs Company. The intake of water to each turbine

pany, while

regulated by

means of

Lombard governor.
generators.

a

The generating equipment
2300-voIt

in

lbs.

per

sq.

in.

to withstand a pressure

and in order to provide against damage

L .MitK Constructio.n.

case of explosion each tank

is

connected through a

relief

valve to a 6-in. vent pipe discharging outside of the building.

There are

is

of 150

consists of eight 3000-kw 60-cycle,
and two 400-lcw, 2SO-volt direct-current
Rnch alternator is so designed that when

alternators

exciter dynamos.

Transformers are mounted on flanged wheels and stand in their
on 30-lb. rails supported on concrete
pedestals.
A transfer carriage operates upon a track in
front of each row of transformers, and any of these may
readily be removed from its support onto the carriage and
thence into the power-house, where it is accessible to the
cr.ine.
All transformers are connected to a pipe system by
which carbonic acid gas may be admitted to the tanks in case of
lire.
The carbonic acid gas generator and pressure tank are
located in the basement of the transformer house, and from
them a main pipe extends to a cabinet in the low-tension
switching room, where the distributing pipe to the several
transformers branch off.
I'-.ich branch pipe is provided with
respective cornpartments

—
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a valve numbered to correspond to that of the transformer to
which the pipe is connected, so that by opening the proper

valve a

fire

may

be extinguished in any tank.

Fig.

3.

A

pipe lead also

Vol.

XLIX, No.

21.

wasted into the tailrace. For the oil supply to the high tension
apparatus two pipe leads are taken up to the second floor, where
The pump for
they terminate with hose bibs in floor bo.xes.

Cross-Section of Dam, Power House and Transformer House.

extends to the secon<l story, where by means of a hose connecting from a fl<X)r box any of the apjjaratus there may be

I

reached.
Oil for the transformers may be supplied cither by gravity
or under pressure from a storage tank outside of the building,
or by reversal of a jiump it may 'be drawn off .uid roturnec

FIGS.

no.

through a

4.

— SECTION

filter

Al.

5

AND 6.— KI.EVATION

VIEW OK THAN.sFllKMKK IKIUSK.

to a sturaKc

l.iiik.

'crioratcd to an extent not permitting

Should the
it-s

oil

further use

have dcit

ANIl

I'l.AN

ol"

(i||.,

WATKK AM>

AIR

.SVSTK.MS.

may

be

this

^ysl^m

and

is

is located in the basenirtit of the transformer house
an electrically-operated triplex m,ichine.

May
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The main switchboard

SWITCHES.

For
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contains two transformer panels, two

double-circuit feeder panels, one station panel and two blank

the control of each generator there are provided an in-

strument post and a control pedestal. Each instrument post
one 3000-volt voltmeter, one 1200-ampere ammeter, one
4500-kw polyphase indicating wattmeter, and one 400-ampere
In addition to the above there are two synchronfield ammeter.
izers, two frequency indicators, and four 5000-volt bus-bar

panels.

1 he low-tension bus and oil switch structure

has

concrete slabs and steel framing.

The

oil

is

built up of

switches are contained

and the bus bars are carried in
above these and around three sides. A
gallery of structural steel and concrete provides aocessibility

in the cells of the substructure,

compartments

built

for the operation of the selector switches.

.A.

sectionalizing oil

two sections, and by
means of the selector switches mentioned each section may be
circuit-breaker

cuts

bus-bars

the

into

therefore possible

with this arrange-

further

divided.

ment to

operaite in multiple the entire equipment, half of

It

is

it or
any pair of generators. Bus-bars are made up of five strips of
copper clamped together, each strip being
in. x 3 ins.
They
are connected to the low^tension side of the transformer through
automatic oil circuit-breakers, the connection consisting of two

^

i,ooo,ooo-cm lead-covered cables per phase.

Leads from the high-tension terminals of the transformers
are taken through a well in the floor of the second story, where
they connect through

oil

switolies either to high-tension

^^ ©— ©

G)

voltmeters, distributed

among

.

t)

SCHEMATIC DIAGRAM OF SWITCH CONNECTIONS.

FIG. 7.

the several posts.

Each control

pedestal contains a switch for the remote control of one non-

automatic

oil

double-pole

one 400-ampere, double-throw,
switch, a rheostat hand wheel and sprocket

circuit-breaker,

field

,^

SporfCMnburOf

bus-

Here, again, flexibility of
control is secured by an arrangement of selector switches,
whereby any bank of transformers may be operated or thrown
on the bus-bars for multiple operation. Current for operating
all high-tension circuit-breakers is obtained from oil-insulated
series transformers.. All high-tension wires and bus-bars conThe selector switches and bus-bar
sist of i-in. copper tubing.
bars or feed directly into the

insulaitors are

supported on a

line.

steel structure of latticed girders.

In order partially to relieve the transformer winding of the
e-xcessive strain due to surges in the line, choke coils of the oilinsulated type are placed between the transformers and their
respective high-tension bus oil switches.

The

lightning arrest-

/^=

I

-

-

Men 5ivi^Jj/r}Cf5 tr *to^
Jf
9^
'

1

!

if

=i

Lanasfyrcf^

HP

zo,oooHf

^toittori

Oitjttton

^fcftjon

Sta

^

1

-^

^aoooHP XiOOoMP iSiOooHP

X

K

Prifff'i//e

Loncoster
Imc.

8.— Di.vgram Showing Present and Future Transmission Circuits.
low-equivalent type, for whicli the

chain, an eight-poiiu voltmeter receptacle, a synchronizing

ers are of the

receptacle, a

ntanufacturcrs claim great efficiency both as to the prevention
of rise of potential on the line and the suppression of the arc

lamp
meter shunt and a lamp reflector. The lamp and
reflector are so arranged that a bright light is thrown on the
meters, the supporting pedestal of which is located imnieclialely
iK'hinil

the cr)nlrol

pedestal.

after

single-pole,

The complete electrical equipment was
Wcsitinghousc Electrical & Manufacturing Co.

the discharge.

furnished by

tlio
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TRANSMISSION LINES.

At the present time
Catawba station to Rock
volts, on wooden poles.

electricity

transmitted

is

Hill, Charlotte

Upon

and Fort Mill

from

the

at 11,000

completion of the Great
Falls station the line to Charlotte will be operated at 44,000
volts and will be extended to Concord, N. C, while an additional line to Gastonia will also be operated at the higher e.
the

Vol.

XLIX, No.

21.

pole.
Thomas insulators 13 in. high and 12 in. across the top
and Locke insulators, 12 in. x 12 in., are used indiscriminately.
With a view to meeting general adaptability a special insulator
pin was designed. This consists essentially of a cast iron sleeve

through which passes a J^-in. bolt. A cast-iron bushing is
cemented into the insulator and into this bushing the tlirough
bolt is screwed.
By the use of such a pin, strength is assured
and in broken insulators the bushing only is lost, while for
whatever support it may be desired to use them on it is necessary merely to use a bolt of greater or lesser length.
The
cross arms are of long leaf yellow pine 4J4 in. x sH in. x 7 ft
long dipped for 15 minutes in carbolineum avenarius at a temperature of 65 degrees C.
1 he increase in the weight of the
cross arm after having been subjected to the above treatment is
about 4!; per cent.
lightning wire

A

flattened at

means of the

is

supported by a

each end.

The

pipe

is

aJ/^-in.

See Fig.

cast-iron bracket.

galvanized pipe

fastened to the pole by
10.

STEEL TOWERS.

The transmission scheme contemplates
struction of a circuit trunk line into
shall feed,

and on

which

the
all

eventual

power

this circuit, at least, galvanized-steel

con-

stations

towers

These towers are designed for
two circuits, each circuit having a ground wire placed above the
highest transmission wire in such position that a line drawn
through this ground wire and the upper transmission wire
forms an angle of 60 degrees with the horizontal.
A six-strand cable with hemp cord, the equivalent of No.
3-0 wire is used for the main conductor, and a solid iron wire
The transmission wires arc
is used for the ground conductor.
are to be used throughout

FIG. 9.

—INSULATOR

PIN.

the distributing point of the sys-

located at the corners of an equilateral triangle, the sides of

which a transformer house
is being erected to contain three 2000-kw 11,000 to 44,000-volt
transformers for running the two stations in parallel, a trunk
hne supported on steel towers being built from Great Falls to
the Catawba station.
In the diagrammatic layout of the transmission system all
The
solid lines are either in operation or under construction.
dotted lines indicate future installations. See Fig. 8.

The towers also support a telephone
above the ground and passing through the
The spacing of towers is approximately
center of the tower.
420 ft., the average number per mile being twelve. Where the
ground is moderately level a standard tower 35 ft in height
from the ground line to the lowest conductor is used, while for
very uneven ground there have been provided two special
height towers of 43 ft and 50 ft, respectively.
The 35-ft.,
40-ft. and 50- ft. towers weigh 2400. 3000 and 3500 lbs., respectively, and arc all of the same type of construction.
The
special towers were furnished by the U. S. Wind Engine &

m. f. Temporarily,
tem will be the Catawba

at least,

station, at

WOODEN

POLES.

present 44,000-volt transmission lines are being placed
A
single-circuit wooden pole lines located side by side.
two
on

The

which are 6 ft
line

strung 2"

in length.

ft.

2^'<S»fc/^o<»

PIC. 10.

—STANUAMD POLE TOP AKRANCEMENT.

35-ft cypres* pole

(ix-strand

is

hemp core

no.

II.

used to support each circuit of No. 2-0
cable.
1 he three cables form approxi-

mately an equilateral triangle, whose sides are 6 ft. in length,
supiK>rtcd on a cross arm and tmc on a
^prciil cast-iron bracket, which fits snugly over the lop of the

two of them bring

— END

VIEW OP TOWEU.

FIG.

la.

— PARTIAL

SIPK VIEW OF TOWER.

I'liinp (Jompany, of Balavia, 111., while the .lUuid.ird lowers
were supplied by the Aermotor Company, Chicago, 111.
The towers are essentially (win towers, each half being

joined to the other at n

poitil

the top of the tower proper.

midway between the base and
The 3X33/i(>-in corner angles

:

May
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of each half, as viewed from a point normal to the line, form

A

frames, and are clamped together at a point

above
the highest cross arms, while the two other main members,
3X2x%-'m.. of half of the tower, as viewed from the same
point, form .\ frames at one-half the height of the toiwer, and
riveted together.

To

these

members

25/2

riveted a 3

is

x

3 x3/l6-iin.

member, which is clamped to the corner angle at the top.
Each half of the tower, therefore, has four main members from
the ground to a point equal to one-half of the height and from
up only three.
As viewed in the direction of the line the corner angles are
upright with diagonals from the apex and from the base to

this point

members are

All main

securely held

together by means of tie rods and angle iron struts. The two
halves of the tower are joined together with a batten plate.

The width

of the base in the direction of the line

while in the opposite direction

For each conductor there
x2^ x

14

is

it

ft.

6

13

is

ft.

2

in.,

in.

provided a separate cross arm
angles placed back to back,
the pin end of each cross arm being braced to the tower by
The insulator pins are made of standard 2-in.
a 2-in. pipe.
pipe drawn down at the top and threaded to take firm hold in
the top of the insulator, into which they are cemented.
A
consisting of two 2j4

Economical Conductor Section.

ft.

third

the center of the tower.

1029

is

J/^-in.

By Frank

G.

Baum.

KELVIN'S

law for the most economical conductor has been
stated in a great many ways, and it will do no harm to
repeat some of the statements and to try to put the matter in form for quick reference.
Lord Kelvin stated the law in
1881 as follows: "The most economical area of conductor will
be that for which the annual interest on the capital outlay equals
the annual cost of the energy wasted."

This has been put in a more exact way by Gisbert Kapp
"The most economical area of conductor is that for which the
annual cost of energy wasted

is

equal to the annual interest on

that portion of the capital outlay

which can be considered to be
proportional to the weight of metal used."
Prof. George Forbes, in his Cantor lectures in 1885, called that
portion of the cost of the distributing system which is proportional to the weight of the metal used, "the cost of laying one
additional ton of copper ;" and he shows that, for a given rate
of interest charge (inclusive of depreciation), and a given cost
of copper, "the most economical section of the conductor is in-

dependent of the

m.

e.

f.,

and of the

distance,

and

is

propor-

tional to the current."

same time published some tables to faciliand Prof. H. S. Carhart has enlarged
them, and reduced the values to United States money.
Prof. Forbes at the
the calculations

tate

;

necessary for the engineer in solving problems, when he
many to solve, to be able to give quick and accurate
practical solutions.
A problem frequently encountered relates
It is

has a great

most economical

the

to

-\n attempt

is

here

size

made

of conductor for a certain case.

to put this great

law

in the best

work-

ing form for practical purposes.

Let

it

be assumed that the poles are up, and that there

place on the

arm

Assume

for a circuit.

is

a

that the cost of the

not affected by the size of the conductors, and
is
determined from other considerations.
(These are the usual conditions.)

insulators
that

AND

FIGS. 13

14.

— SIDE AND TOP VIEWS OF THE LINE DISCONNECTING

is

voltage

the

= Interest

A

Let

SWITCH.

Thomas

insulator with a special

insulator

The

is

13

in.

bottom petticoat

high, having a cap 12

suitably transposed

line is

point of partial transposition.

cost per year of the pole structure ready to

receive the wires.

and

is

used.

B = Interest cost per
C = Value of energy

This

in diameter.

in.

Then

sectionalized at each

is

This combination of connections

x 12-ft. towers virith a special
insulator flange bolted between the two pairs of towers.
Five
sets of selector switches are so arranged that a crossover from
one circuit to the other may be effected and any section may be
cut out for repairs in case of a breakdown. For outside work

the total annual cost of transmitting the energy will

be

mounted on a

With

interest at 5 per cent

is

made through a

flexible

cable.

The organization of
ed under a
$7,500,000.

Power Company was

the Southern

effect-

New
Of

Jersey charter with an authorized capital of
this amount $2,500,000 was set aside as preferred

stock, yielding 7 per cent cumulative dividends, the remaining
On Oct. 24, 1906, the capital
$5,000,000 being common stock.

was increased

stock

to

$10,000,000,

additional

the

$2,500,000

apportioned to the preferred stock.
The property holdings for this entire development aggregate
nearly 9,500 acres, much of which could not be leased for
agricultural purposes,

and on such land 750 pecan trees were
good returns.

officers

of the Soutliern

New

Gill

Wylie, of

first

vice-president;

Power Company

York, president

W.

S. Lee, Jr.,

;

B. N.

are:

Duke, of

of Charlotte, N.

Dr.

New

L

Also

W.

H. Martin,

Jr.,

C = KP

10.5

—

D'
where K is the cost per kw-year of the lost energy in dollars,
and / is the current used in transmission. The equation for 1'
then becomes

K=^ +

L

.05 A', (.003)

LD'

+ KP 10.5 —
D'

To

find

when K

is

a

minimum,

ferentiated with respect to

then

be

obtained

the

Interest cost

^ Cost
.05

P

result

(Assuming

Kelvin's law.

A

the equation should be dif-

and equated to zero. There will
which mathematically expresses
to be constant.')

of lost energy.

K, (.003) LD'

Or

= KP 10.5 L

or

York,
1^'

C, second

and chief engineer: R. B. Arrington, of New
York, secretary and treasurer; L. C. Harrison, of Charlotte.
assistant secretary;

LD'

W.

vice-president

treasurer.

(.003)

cular mils in the wire.

planted, which in time are expected to bring

The

= .05 Ki

/vi is

5-in.,

has a copper contact and the circuit

B

the cost per pound of copper wire in place, L is the
length of the circuit in thousand feet, and D' represents the cir-

where

6H-lb. channel and in place
of the customarily used copper bar a steel bar is used.
This
of which are

A+B + C.

y=

requires the use of four of the 12-ft.

a special disconnecting switch has been designed, the insulators

year of the conductors in place.
lost in transmission in one year.

of Charlotte, assistant

D'

= I %! —

to be

power

265; that

is

to say, the circular mils per

ampere

used for any voltage, any distance and any amount of
is given by the equation

—

.
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Vol.

= 265

this equation, the cross section is

a factor solely

of the current used in transmission.

Assuming values

K

of

from zero

to $200,

and

15 cents to 30 cents pound, the curves of Fig.

By

may

the use of these curves one

i

for A'l

are obtained.

K

that value for which

the energy representing the line losses can be produced,

what

this

energy can be

it

1

clear.

WITH INTEREST AT
IC,= COST PER LB. OF COPPER ON

-w¥i^'¥f- ^y

0^=265

•120

5^
THE LINE

/\/

/

\/

/

/

/ /\/ /\ / / /
'/// y y /
/. 'U/
/
y
//////y/,
///// y

V^

/

,

1

§

80

o
°

60

/4^-^^•C^

//y.

^

lu'OO

IfK

I.

cost

per

current

and the circular mils per

usual way,

ampere multiplied by the current. To render the current determination less laborious, Curve 3, which is based on the
equation P
£/ V3 has been drawn, from which the current for
any given amount of power at any voltage may be determined.

The line voltage is taken up to only 15,000, but, by multiplying the vertical scale by any number, say, 4, 6 or 10, for
higher voltages, and then passing to the proper kw curve, and
then dividing the current by 4, 6 or 10, the same curve may be

To

The curve

power
and 2 for
divide the current as obtained from
gives the current at unity

obtain the current to be used in curves

reason that

factor,

i

economical in the

will be

it

the case, for the

is

first

place to transmit

the energy at as high a voltage as possible.

2100

3V00

Simo

1200

iSOO

51011

6OOO

6OOO

7200

18OO

CIRCULAR MILS PER AMEERE

FIG.

the

in circular mils, the value of the

the

in

mission and ordinary distribution work such

fHii^

^^
M)

only

It is not alvvaj's permissible to consider the pole structure as
not being affected by size of conductor, but generally in trans-

y
''y

.<>-

20

know

to

curve 3 by the factor power.

//, ^y^y<y,V'

^=;^yy>

ascertained

any other power

.<^^^r y^'<

1

,

necessary

is

it

conductor

size of the
is

factor.

//'/////

40

seen above

21.

pound of the conductor on the line and the cost per kw-year to
the company of the lost energy. From these values the circular
mils per ampere for the most economical condition can at once
be determined from the accompanying curves. To determine the

used for any voltage.

/

£ 100

As

No.

=

1

FOR COPPER.

IGO

and not

has been in

/ A
// / /' / /
K, }=VALyES/
/ /l / / /

ECONOMIC CROSS SECTION

B 140

this point

'//'/ ^

1

180

As

sold.

make

contention, an example will

from

quickly determine the size of

wire to use for any given case.
Care must be exercised in taking as
that for

= 6ii

D=

>/f,
As shown by

XLIX,

— ECONOMICAL

SIZES

SlOO

A

wwo

FOR COPPER CONDUCTORS.

This immediately
determines the wire within one or two sizes; that is, for example No. 2-0 or No. 3-0. Now the structure will not be
changed for a small change in the size of the conductor by one

Suppose a certain size wire costing $10,000 gives a power loss
of 10 kw, involving a cost of, say, $48 per kw-year to produce on
the line, but selling for $240 per kw-year. The interest on the
wire at 5 per cent

is $500, and the value of the lost energy based
produce is $480 per year. The line losses, if sold
at $240 per kw-year, would bring $2400 per year, and one might
argue that this is the value of the lost energy. In order to reduce the $2400 to $1200, or by one-half, it would be neces.sary
to double the size of wire, or to add $500 to the interest cost.
The extra investment of $10,000, costing $500, saves 5 kw continuously, the energy of which can be produced for $240 per year.
If the energy can be produced for $240 in the power house, it is
clearly a mistake to try to save the same amount at an interest

on the cost

to

cost of $500.
It

is

also necessary to take as the cost of the conductor the

value represented by

it

in place

on the

line.

Fig. 2 gives a set of curves similar to those of

300

•JOO

Fig.

i,

but

Currfnt in
FIG.

3.

V.\LIES

FOR

joo

1100

Au>iM>ri*s

THE CIRRENT PER WIRE

TIIRKE-PH

IN

.\SE

CIRCUITS.

or two numbers.

Moreover, in pole line work the pole structure
generally (lelermined independent of the size of conductor, as
the structure is made heavy enough to carry a size which is
is

assumed

suflicicnt for future needs.
l'"or overhead uninsulated
work, therefore, the curves as detirtniiiod may be applied directly.

Ill applying the curves use should Ik- in.ide nf llie miaii aiiiui.il
value of the current employed in transmission as niveii in l'"oster's lilcclrital liui;iiii;-is' I'ockclbook, page 96.

Another interesting problem ari.ses in practice. Assume that
is not made of the most economical size, but a smaller or a
larger,
Wli.it is the elTeet upon the total cost of dilivcriiig the
he ((iiiation for the total cost is
energy?
use

'I

00

1000

UOO aoo

looo

iwn ut^ fAw ;«»

CIMCUlAn Wll«

PIG.

3.--ECflN0»lltAL

for aluminium, with
to

6b cents per

The

.SIZF.S

Ptl«

ww

muu

ALUMINIUM

FOK

vc^iu

iuiw ii«w

imioo

AHPrPF

aluminium varying

(ONIIUITOKS.

in cost

frrmi ya cents

A

liriiiK

fixed, the iirolilem

fected by

varying

li

.iiid

rccinomical condition exists
Ih.

c(|uation for determining

/>'

for

aluminium

is

is

C.

determine

It

has been noted that the most

when

/<

is

dition suppose, for example, that the
cent.

That

is,

ncKlecting

Imw

to

e(|ual to C.

sum

of

the cost

l-'or

H and C

is

this
is

af-

con-

too per

.'/.

/,

.05 a:,

(.009)

Liy =

Kl' 108

D'
or circular mils ter aml>erc

is

Y

-.

Now,

if

the

interest

losses arc floiiblfd.

In

= so + 50 =100
cost

on

this

«isc

<'he

conductor

is

li.ilvrd

ilie

:

U.\\

'-5,
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Voltmeter Compensator for Direct-Current

+—

:

Circuits.
That

sum

the

5

+

C

increased 25 per cent by doubling
the losses, therefore 25 per cent more is paid for delivering the
energy to cause a decrease of one-half the outlay for copper.
is,

The above

of

may

relation

is

be expressed generally as follows

B

= 50a

By

As is generally known, there is a certain piece of alternating
current apparatus, the compensator, which enables the station
voltmeter to indicate the e. m. f. at the distribution point. It is
ments, and

Soa

+—

CD

£' be the respective voltages.

a
a being proportional to the weight of the conductor.

The results are shown in Fig. 4. As seen, when the interest
cost on the conductor and the value of the lost energj- are equal,
equal to 50 per cent, the total cost is 100 per
cent, which is the minimum, as given by Kelvin's Law.
If C
is increased
to, say
100. then B. the conductor investment,

On a resistance connected across
the .sending end, let there be chosen some dehnite point, //.
so that, for example,

R+R'

= 1000

is

decreases to 25, giving a total of 125.
If the investment for
conductor is decreased from 50 to 40, or by 20 per cent, the
losses are increased from 50 to 62.5, or the cost of delivering

+

increased from 100 to 40

is

let A B be the sending end and
the receiving end of the transmission line, and let £ and

In the accompanying diagram

50

the energy

is

it

ployed for this purpose will prove of interest.

a

or when each

same result with direct-current equipbelieved that a description of the scheme em-

possible to accomplish the

50

C := — and

F=

62.5

^

102.5, o>-

by

2.5

per cent.

R'

R

pole structures, operation of lines,

etc.,

taken nto considera-

is

being the resistance from

to B.

sistance of the transmission line.

H
K

Connect the voltmeter between
Let e be the voltage from B to H, and e' that from

and K.
to H.

From

the relation of

from

the voltage drop

drop; that

line

^A +

50(1

-|

}'

straight line parallel to a. or the

.r

the value of

A

affect the position of the

V

A

it

seen that

is

t'

E

=

.

Also

to A'. Et.

one-thousandth of the

is

= £1.

Since the voltmeter reads

-£l

must

e

:

=

R'

1000
;

axis,

B

is,

a

be added to the upper curve.

to

£—£'

50

Y

R

1000.

tion.

get the total cost

H

A

to
and R' the resistance from
Select a point on the transmission line, K, such that
the resistance of S iC is equal to one-thousandth of the total re-

H

The above shows that the investment may be decreased by
20 per cent with no great increase in the total cost of delivering
the energy. This is especially true when the fixed cost due to

To

Haskell.

E.

F.

equation of a

the

is

and

will therefore, not

curve.

1000

1000

1000

the voltmeter reads one-thousandth of the

m. f. at the reThus, a voltmeter with a suitable scale could read

ceiving end.
the

200

£'

E~E'

—El ^-

e.

m.

f.

For

at the receiving end.

e.

instance, in this case, a

\
l\

w

w

ww

150

\v
\^

.

v^2-

\

^

^

-hO"

>^

^'i-1

y^^
,o»^

^-

^

im^

oo5>

,.^'>
'.P**]

S

s ^-^
^

e.

,^
y^^

VOLTMETER COMPENSATOR CIRCUITS.

C^in
"~~s~ ."-/.o,,

millivoltmttcr would be a

SlipST POWF ^

,-'

tween
2.5

1.5

4.

— V.\RI.\TION

For example,
to

100,

£'

the

total

OF COST

the

if

sum

WITH INVESTMENT FOR CONDUCTOR.
of these

costs, A, amounts
energy for the most

latter

cost of delivering the

+

economical condition would be 100
100 =: 200, and for a decrease of 20 per cent in the conductor investment, the cost
would be 202.5, or an increase of 1.25 per cent. If, on the
same assumptions, wc double the losses and reduce the copper
investment one-half, the total cost would be 100 -f- 125
225. or
an increase of 12.5 per cent.

^

With

the price of conductor fluctuating as

it

is,

it

is

almost

make use of curves as shown by Figs. I to 4 to
more accurately the size of ithe conductor which

necessary to
asccrt.ain

should be installed.

As
age,
in

H

will be

and the

n<)t,ice<l.

the cuTvcs of

Fiig.

4 are plotted in percent-

relative positions will not bo affected

the price of the conductor or in the value

i>f

by a change

the losses.

is

When

and K.

.GDI volt across
VALUES OF a

FIG.

£'

<c <>>.

\

50

^

^"t-

<

\N \^
\

2 100

n.V^^

^
1^

it

and

suitable

instrument to connect be-

the millivoltmeter reads

at the

i

there

is

same time the electromotive force

equal to one volt.

There

is

one other factor thus

taken into consideration.

far neglected

To make

which should be
and en-

the heating effect

ergy loss in R and R' low, the resistance itself should be made
high. This means that the current from B to A would be low
and the voltmeter current, therefore, comparable to it.
In
short, the voltmeter current would introduce an error; that is,
the drop through

R

would be greater,

in proportion to its reThis means that the drop
through the voltmeter would be less than it should be. Of
course, when no current flows through the voltmeter there is
no error and the reading should he, and is, zero. The greater
the current through the voltmeter the greater will he the error.

sistance,

than

that

through

R'.

However, this error follows a very simple law. If when the
voltmeter should read 25 volts it reads 24 volts, then when it
should read 50 volts it will read 48 volts, when it should read
100 volts

properly

it

will

read g6 volts.

calibrated

for

the

Therefore,

resistance

if the voltmeter is
used or the resistance
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correctly selected to suit the voltmeter the equipment will
operate without error. The constant by which it is necessary
to multiply £' to get e' in this particular case is no longer .001,
is

but .001 X .96.
The general formula for any case

may now

By W.

R'
let.

E—E'

calling

El
Since the current in

/I

KH.

From

if

Wireless

a

R. C.\rroll.

with

wireless

a

The

transmitter.

telegraph

wireless

where this was put in use is the one on Yerba
Island, San Francisco Bay, under control of the United
Navy Department, which station did excellent service
the San Francisco disaster of a year ago.
In addition to the wireless telegraph equipment of this
station

sum

the

is

21,

The writer's attention has been called to the article by Mr.
T. H. Reardon in the March issue of the Electrical World
describing an automatic calling device for a telegraph line. At
about the time this article appeared I had constructed and put
into use a similar, though a more elaborate device for automatic

R-\-R'

Also

Automatic Calling Device for
Telegraph Station.

Let,

be derived.

XLIX, Xo.

Vol.

E^ e

e

R

R^

of the currents in

B H and

e^

r

there

these three formulas the final formula

obtained by sim-

is

necting with the

As

r

e'—E'

a visitor to

with

connection

mr+R

States

during
station

system of the Postal Telegraph Co., conCommercial Pacific Cable Co's., line to Hawaii
and also local and long distance telephones.
the station one day remarked, the island has
the outer world through air, under water

a wire telegraph

is

and the Orient,

ple algebra,

Buenn

and over land

which shous that there is a constant ratio between e and E'
under all conditions. The formula also allows one to determine the values which must be selected for the several resistances in order to give the ratio of e' to E' any value

The

wireless telegraph station communicates regularly with

desired.

To make the use of the above formula perfectly plain one
numerical example will be given. It is, of course, desirable to use
The problem

standard voltmeter, say, a millivoltmeter.

a

meter indicate,

m.

the «.

is,

CD. In other words, the millishould be equal to the volts across CD; that
should be one-thousandth of the e. m. f. E'.

say, 100 volts at

HK

volts across

will

100 divisions on the millivolt-

that be to have a reading of

e'

f.

In terms of the formula this would be,
£'

e'=

T^..

M

gnetic

F

ct.o-vt

1000
,'•,

which means,

mr+ R

1000

resistance of the millivoltmeter

the

If

D

Ci

1

is

10

R

ohms and

is

chosen as 5000 ohms, the formula becomes
10

I

=
III

To

X.IO

+ 5000

m = 500

or

;

1000
FIG.

obtain R'

R+R'

If

m

= SOoo/499 =

R'

;

20 miles

R'

10.02+ ohms.
works out negative it shows

value has

that t"" high a

E-E'
been chosen for R.

include

the resistance of

H K

El
one five-hundredth of the

total line re-

One word might be said as to the method <>i installing such
With a millivoltmeter and the specially dc
an apparatus.
signed "three-way multiplier" as dc.scrit>cd above, the first step
and
would be to connect A, II and fJ. Then short-circuit
raise the voltage at A B until a suitable current flowed. Find K
when

whore the vollnictcr reads
compensator

installing such a

zero.

iiiit

if

the voltage at the station

when

Ihr line

with the indic.itions of the millivolimclrr.

the millivoltmeter indicates the

voltmeter when the line
the line

is

.rquipmenl

is

it

is

incoii

short-circuited at
is

same

e.

m.

f.

is on open
That is to

cir-

say,

as the station

and reads zero when
the sub-station, llir compcntalor

on open

properly adjusted for

tape

an
recording apparatus
double-head telephone
;

•ill

circuit,

all

U131U

attached to the transmitting aerial at

other receivers.

The

aiito-scndcr

is

shown

in

the

accompanying diagram

here arc four transmitting ipf type whech and a half-wheel
r aerial control wheel as it may be called.
The calling wheels
hear the call letters of the ilifTcrcnt stations, TG being MarcI

•

cquipiiirnl,

vcnient to design the "multiplier" beforehand, the point // can
be found by trial. For this purpose it would ho convenient to

rompare

with

magnetic detector so arranged that it can be
all times even when
sending.
By this arrangement it becomes possible for the receiving station to "break" the sending station, just as is true
on land lines, and to secure at once a repetition of lost signals
instead of waiting imtil the sending has ceased as is done with

CD

If,

coherer system

receivers and a
left

sistance.

a^ that point

a

electrolytic receiver with high resistance

= m,

Since

tor this case, should be

TELEGR.M'U AUTUM.^TIC CALLING DEVICE.

the Navy's wireless stations at

= 500

;

R'

— WIRELESS

Mare Island on San Pablo Bay
away and with Farallone Islands 3.S mile at sea beyond
the Golden Gate. The transmitting apparatus is similar to th.it
in use at all modern wireless stations.
The receiving devices

5000+^'

=m

I.

Island and Til Farallones.

sending out

a

The wheels

continuous train of

V

and

V-MK

are for

'signals for the adjustment
All of these wheels and the half -wheel arc
f

of another sintion.
on a coniTnon sliiift which also carries the drive wheel of a
set of K'"-'"''" which propels the traveling iron core of the magnetic detector and the whole is belled to a small motor.
The
tpccd of the motor in cnnlrollrd by a slide rlioestal. and a tele-

phone book

swilili

HI

llir

I'iniiil

serves In

scl

lln'

Mii-cli.inisni

)

:

Mav
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amoving when
ever

it

is

the telephone

taken up for receiving or when-

is

desired to start the automatic sending.

Underneath

"K" is an armature and an old pair
of relay magnets having a resistance of 75 ohms, which actuated
the lever of the sending key

•

by a shunt circuit from the main battery serves to manipulate

whenever the

the key

points "d" by the

circuit

closed at one of the contact

is

spring g

flat

when

the latter

contact by the teeth on the rim of the type wheel.

is

pushed into
condenser

A

or a lamp "e" of suitable resistance is shunted across this makeand-break to obviate the spark and render the signals sharp and

()

R L

:
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I

have secured the desired adjustment.

to

station operator be called

away

to

Should the sending

some other duty he switches

F

over to the plain

wheel and allows it to continue sending foi
as agreed upon for adjusting purposes.
In order to have type wheels for any call letter desired, a
wheel is made with changeable teeth.
With floating (ship)
wireless stations coming in contact every day with new stations
this arrangement would be quite useful.
The type wheel and
make-and-break as used in this device are what is known
as the Omnigraph transmitter and are made by The Omnigraph
Co. of New York.

some prearranged time

The Technical Man and SimpH^ed
By Tracy
Here

is

by his

lin

an extract from a

SpelUng,

D. W.\ring.

letter written to

Benjamin Frank-

sister

"Pray forgive the very bad spelling, and every other deand don't let it mortify you that such a scrawl came
from your sister."
And here is Franklin's answer
"You need not be concerned in writing to me about your
bad spelling, for, in my opinion,, as our alphabet now stands,
bad spelling, or w^hat is called so, is generally the best, as
conforming to the sound of the letters and of the
fect,

words." (*)

Benjamin Franklin was a wise man, a discerner of truth, a
lover of simplicity, ahead of his own times, and ahead of ours.
The instinct and training of the better class of technical and
scientific man, of our own time, or of any time, must mould
and model his character to love consistency, by which truth is
tested and co-ordinated, to discern the simple in the complex,
to analyze the complex into its simpler elements, accurately ex>10. 2.

— WlKELESa

.\ln'AR.\TUS

pressing the complicated in terms of the simple, casting out the
trivia! and superfluous, effecting economy in thought and- action,

UN VERBA BUENA ISLAND.

This form of make-and-break is well adapted for telegraphic work. The switch G connects to the wheel desired or
it opens the circuit entirely for hand sending with key "K."
The half wheel is not fastened rigidly to the shaft but is
held by means of a compression spring under a nut on the end

—

in short to strive for

clear.

of the shaft.

If

when

it

is

K-signals or

desired to send

call

con-

used the aerial switch "A"
moved to the point c and the back arm catches on a stop pin
on the half wheel thereby stopping it and placing the aerial
tinuously,

the detector

is

is
c'

in

permanent contact with the detector D. If the detector is not
to be used the back arm is placed on a stop pin at' just an instant after the spring brush i has slipped off the segment and
the aerial is no longer in contact with the half wheel. The contact xy at the spring brush x at the opposite side of the half
v\heel serves to keep open or close the magnet circuit as the
segment revolves. When the switch A is on either a ot b and
the lialf wheel is free to revolve it closes the magnet circuit
just an instant after the aerial spring 5 flies open, and when
the segment moves around and again engages the aerial in contact the magnet circuit is broken and the transmitting signals
cease.

The signals on each half of the wheels TG and TH are composed of the letters three times repeated and signal TI, the
last being the call letter of Verba Buena station.
When the
motion the magnet circuit is broken one-half
of the time.
By this arrangement the calls are not continuous
but intermittent and during the interval the coherer or electrolytic receiver is thrown in circuit and the station called may
reply and business then proceed in the usual way.
If it is desired to call continuously the back arm is placed in contact with
control wheel

pin

in

b.

When
once

in

the

V

or test signals are sent out signed

MK.

as occur;,

each revolution of the wheel occupying about one-half

minute, the
is

is

rcccivin;;;

station

is

aware

when enough

—accuracy—simplicity—economy.

familiarity with mathematics, which the trained engineer
necessarily must have, brings to him a live appreciation of the

value of an adequate system of symbolism, for the expression
of ideas. And is not this also the chief, yes the only true, aim
of any spoken language to express our thoughts clearly, accu-

—

may be, euphoniously? And is
only true function, of the corresponding written language, to record the spoken expressions, accurately, concisely,
rately, concisely and, so far as

not

tlie

legibly and, so far as

may

be, esthetically

?

This granted, and we find ourselves at once arrayed on the
side of those,

what

who

common sense of all, to cast
may properly cast, toward mak-

appeal to the

slight weight, each of us

ing our spelling a

little less

foolish, a little less fantastic.

it

can "break" and

test signals

in-

have been received

(**)

are any timerous spirits, who read this, those who are
afraid to look first principles in the face and accept the conseIf there

quences, or those
let

them

who

scoff at

dressing myself as a technical
ot

what they cannot comprehend,

stop rigiht here, this is not written for them,

open mind and

liberal

man

understanding, to

are charitable towards minor faults and errors,

fundamental and the
govered by principles rather than by prejudice.
criminate between the

Our
is

written language, however far

on a phonetic

erally')

basis.

We

I

am

ad-

men, to people
people who, I hope,

to technical

employ 26

it

who can

trivial,

to

dis-

those

departs from the ideal,

letters,

each letter (gen-

representing an elementary sound, or like the vowels

(a, e, i, o, u) standing each separately for several elementary
sounds, or an elementary sound may be represented by a com-

bination of letters
these

we have

(digraphs ch, dh, ng, sh, th, zh). Besides
which can be satisfactorily repre-

the diphthongs

sented by the combination of two vowels.

Now the trouble is, there are at least 32 elementary sounds in
our spoken language, requiring for concise and adequate (phoOur alphabet has but
netic representation 32 different symbols.

that the sending station

using the magnetic detector and that

'terriipt the signals

itrutli

The

(*)
(*•)

M,iny-5i(lcil Franklin, by P.ml I^icesler Ford.
Adapted from the words of President Roosevelt.

The

—
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26

letters,

= k;

and of these some are duplicated in sound, [(hard c)
(hard
(hard c) u x
by s q

soft c is well represented

=

;

=

;

(k, q, x) are
if the duplicates
9 elementary sounds without letters.
Of these nine, three are vowels sounds, and the remaioing six
are the combinations, at present represented by ch,_ dh, ng, sh,
th, zh. mentioned above as "digraphs," each of which it were
better to represent by a single symbol; and for die three vowel
sounds, three new symbols must be adopted, to fulfil the functions which a, o, u are generally, and ambiguously, called upon

leaving but 23 letters,

c) s;]

excluded

;

so

that, there are

to perform.

The 32

we have just referred,
may have a long or a short

elementarj- sounds, to which

include eight vowels, each of wliicH

sound, the long sound of which may, appropriately, be represented by a distinguishing mark (diacritic), applied to the

symbol of the shorter sound.* So tliat. if we olioose to call each
of these vowels modifications a separate elementary sound, or
its symbolic representation a separate symbol, we have in all
32 -j- 8
40 elementary sounds to be represented by as many
separate symbols. Such a system of symbols has been called the

=

Scientific Alfabet."

'

we. can we. adopt such a system for the purpose of
life, for which our present unsystem is used?
increase from 26 to 40 symbols seems at first sight hardly

Shall

every day

The

in the direction

of simplification, the change however would not
venerated an-

startle the stickler for ancient usage, since that

cestral-relative of our language, Sanskrit, has forty-nine letters

Ancient practises, however, are not very strong
m its
arguments one way or the other.
Those of us who have taken some interest in die history of
mathematics are aware how impossible it was to make any
great progress, in arithmetical science, under the Roman I,
V, X, L, C, D, M, system of notation, and not until, with the
zero invented, and the first three symbols, which had sufficed
to express the first nine natural numbers, had been expanded
alphabet.

into nine distinctive characters, giving us the ten digits o,
6,

5,

4,

7,

i, 2, 3,

9 of the Arabic system, was any great progress

8,

perhaps not very close, but illustrates how an
increase in .symbolism may lead to an enormous g^ain in sim-

The analogy

is

(**)

Mr. Brander Matthews,
Board, has .said: "Strictly
ticable, even if it is wholly
Well— perhaps it is—but
.

member

of the Simplified Spelling

"phonetic' spelling is really imprac-

desirable." (***)

what

truly

worthy and great

ideal

attainable?

is

think it was Carl Schurz who compared ideals to the stars,
I
our safe and sometimes only guide, to direct us on our way, not
with the idea of attaining them, but, by shaping our course,
thru their guidance we achieve our destiny.
Mr. Brander Matthews' given reasons why a plionetic system is impracticable, and perhaps undesirable, are two. First,
the ever changing nature of our spoken l;inguage; and second;

any given time there is no fixt standard of proiuuiciation.
Mach kKiility, yes every individual, having an undoubted right
to, awl docs, willy-nilly, cast its and his influcr>cc in one direction, or an other, in varying and establishing, the only pos-

al

standard

sible

— usage.

In our jargon,

both time and

say, pronunciation is a

function of

what Schurz

any

>yileni

patliciilar

lo

which we are

ilirectinx

Fur
It

it

tlii«

not

our attention, hut only

Il haa heen
>uRiie>te<l (or neneral
Ihe general principle involved.
u»e lo confine Ihe employment of diacrilical marln lo lonii e ami lonj
i.
A (levrlplion of the Scientific Alfahel la to l»e founil in Ihe Standard

I"

(••)

Ben

K.

Thr

writer

't*

LyXtr, entitled

iiidrlilnl

(or

•oinr

"f'ommcrce ami

«llKK^*lion<i

Tlir

Sprllinii

lo

:in

article

Kriorm,"

liy

where

principle, eaaenlially

pointed out Ihal Ihe "Scientific Alfahel" im, in
Ihal which our alcnoKraphera are accualomed lo, and daily
ute, for thousand upon Ihouwand of letters In the buiinea* world.
il

i>

Ihr

tame a«

(•••)

no

"The

Spelling of

Circular No. 4 ol Simplified

Yr«irrdny
Si.'-ii...u

and Ihr SprllinK of Tomorrow."
I,.
l.v limndrr .Mniihewn

li.i.t.l

DC

the pronunciation changes

of pronunciation, but, is

tionary at

stars.

or absolutely authoritative standard
not any one of us. who uses a dic-

fixt

willing, tentatively, to accept- the preference of

all,

any good modern standard lexicon. I think there are few, of
us, w^ho would willfully depart in proiiunoiation from those artificial standards, now based on a consensus of usage of the best
speakers and writers, men wiho value language for its beauty,
as well as strengDli. Don't let us quibble about what we mean
by "best," you know as well as I.
At any rate, there are artificial standards, justly claiming a
kind of authority in pronunciation, to accept any one of which
for a phonetic system of writing, would certainly bring our
written language much nearer to our actual speech, than is our
present system with its silent letters, like mutes in a chorus,
;

equivocal phonetics, and senseless idographs.

its

Let us suppose, for the sake of argument, that all the Engworld, were as interested, and as anxious, as

lish-speaking

some of us

are, to see the

introduction of a purely phonetic

and were willing, for a short time, to undergo the
hardships of accustoming tlieniselves to the new system, and
let us suppose, (which is quite witJiin the limits of ^possibility)
that our authoritative lexicographers had got together, and
system,

among

establisht a consensus of opinion,

tlicmsclvcs, as to the

preferable pronunciation of every word, listed in the diction-

and representing each, by its suitable symbols in the
would there then be any further insurmountable difficulty to liinder the introduction and perpetuaEvidently there would be none.
tion of the phonetic system?
It is true, that the varied pronunciations, which each individual
had inherite<l, or acquired from his environment, would cling
to him, but he would spell, not .according to that, but, according to what the accepted standard taught him, which, at least
for most of us, would correspond more closely to our spoken
words, tlian does our present system, and correspond more
And would not the very
nearly to our ideal of good usage.
consciousness of the .tccuracy, and reliability, of the written
symbols, as representing a proper pronunci.ition. direct our
speech toward uniformity and precision in pronunciation?
But wh.nt have we proved, from this im|xissible stipixisition,
of inspiring the whole ICnglish spe.iking workl with an ideal?
;

"Scientific Alfabet ;"

Just

this,

— that,

in itself,

there

nothing absur<l nor

is

ini|H)ssiblc

If I could use it, you could use it, if
a phonetic system.
you could use il, we could use il, if we could use il, linn, wliy
in

not also

tliey ?

— Why

The form
that,

l«lioiiotic

ment

at

i>r)t

they also?

f<ir

least

the

may measure
lia.s

theoretical

system of spelling,

iH-gius by

showing

il,

Let

it

We

pojuilar exjKtsition.

present imsTsteiii, ,ind

aivd

argument has taken

wivich our

in

llic

llie

is

iiol

possil>ility,

iierplexilies
los^s

— time—etfort —or

assume,

that,

th.it

it

on

of

absurdities, of our

is,

Jiowever

Th.at
in

hate lo do

ihe wlmle,

universal

a

popul,ir argu-

entails,

money.
1

just the reverse

The

and

been done »o often, and so ably,
suffice lo

is

have begun by show-

alisiinl.

eimnniius

reasonable imlividii.il so evident,

Tlirtionary.

—as

and the

said of ideals

It is true, there is

ing,

Thrrc «rt, of cournc, finer diatinctionn to he ilr.iwn.
t'tirpoM' where ileftirahle or necefttary a diacriiic may he u^ecj.
(•)

you

language would tend towards the stability of both.
ihe second objection is, of more immediate significance,
pronunciation as a function of position or locality. Does that
so militate against the introduction of a purely phonetic system, as to make its discussion, one of theoretical interest only,
an academic question of no practical value? Don't let us forget

of that used

p<isition.

— mark

mobile system of phonetic writing would
There might, of
allow the written word to cliange with it.
course, be a perceptable lag between the written and the sipoken
language, but the power factor need never be far from unity.
The very correspondence between tihe written and the spoken

Yes,

we would

true, but,

is

No.

in time, the equally

ary

possible.

plicity.

That

XLIX,

Vol.

is

we

so easy,

fact, to

every

it.

our present met hod

of spelling is unsiitisfaolory, wasteful and .absurd, and sihould

This assumed, let us consider, from
if possible be anicndiMl.
our point of view, just one of Ihr objections raised against the
f,ropo5ec| conservative elianges leading in Ihe dirediou of simplicity and more nearly aiviirale plir>netics.

_

yi.w
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What

may be as an argument, I presume the
most inbred, objection which is ever
raised, by the great mass of people, against any,
so called, arbitrary change at all, is that of derivation, and the
authority of
most

ever

its

value

tenacious,

the

usage.

The reason is, 1 think, not far to seek. We all know the imperative,— Why ? of a child requires an answer "to save
our
face," and, I think, most of us who have tried to
learn to spell
have often questioned, why this, or that absurdity.
Well,—
what was the ever ready answer? Was it not either, root deriviation, or dogmatic authority of usage, and so each
generation has grown up to accept these principles as
final,
and

lexicographers have so recorded.
Have we not here set up a false standard for ourselves?
True, tJie reason why we spell as we do, is largely derivation
and usage, but is Chat sufficient reason why we should fall
down and \%^orship, as tho there lay our only salvation from
chaos? Evidently no. Let not the past be our master, let our

mind

The necessity of our existence firmages gone, but the root is not the flower and
fruit.
Let us rather, like the plant, turning towards the light,
reach out towards the possibilities of the future, dravWng the
direct

our destiny.

ly roots us in the

material, but not the

form nor

structure,

from such sources as

the past provides.

What

can we do?

What should we do? What is possible
impossible, to be done, in this matter of ameliorating our absurd, false and defective system of spelling?
Nature works by evolution; man cannot successfully oppose
the laws of nature. Have we gone too far in the wrong direcand what

is

tion?

Can the intelligent effort of ithe few, swerve this mighty mass,
change the direction of the accumulated momentum of cen-

We

turies?

know

the ans-wer in mechanics.

can be done.
To oppose,— that were futile, we should be crusht. To direct,—
that is possible.
Little by little, almost unnoticed perhaps, by
the many, the simplier forms of spelling will find tiheir way
into
common use. Here, each individual may do his part, take
one word, take two words, take three words, taike three hundred
if you will,— use them— use them—use them.
If we write, at
all, we cannot remain entirely passive,
every written word,

more
lies

justly spelled, leads this way,

It

every false one

that.

It

with us to choose.

Preservation of Line Poles.
At

the

recent meeting of the

Association, Mr. H. P.
entitled

"The

Ohio Independent Telephone
Folsom presented an interesting paper

and Preservation of Telephone and
Telegraph Poles." It was pointed out that there were in igo2
in this country 750.000 miles of telegraph
and telephone pole
lines, which at the rate of
37 poles to the mile corresponds to
27,750,000 poles; and estimating the electric light and railway
poles at 5,000,000, there were 32,750,000 poles in
1902, or probSterilization

ably 40.000.000 at the present time. At an average
cost of $5
per pole, these represent $200,000,000. The Bell Telephone
Company alone used over 500,000 poles in one year to replace old
ones, and the question as to how in the future pole
lines are to
be maintained is a vital one.
Moreover, the same problem
exists with respect to railroad

ties.

has been proved beyond question that the decay which
takes
place at or near the soil line of the post or
pole, is caused
primarily by living organisms, namely, bacteria or
It

fungi,

in

some

and

rare instances by insects.

Bacteria and fungi are both
low forms of life; they multiply when once they attack
a pole
with great rapidity, and since their action on the fiber
of the
wood is practically the same, they will be considered in tliipaper together. They attack either dead or living timber;

on
dead timber they attack the walls of the cells and the
result
is the familiar <lecay or rot under consideration.
If the life of
the pole from the surface of the groun<l up
and down a few
inches can be prolongc<l from ten to twenty
years, it will add
millions of dollars to the value of our telephone
plants; and the

1035

and bonds of all companies that use poles in their construction will be vastly increased in value.
stocks

The paper is largely devoted to an account of experiments
made by Mr. Folsom and his associates during the past seven
years, though some of the e.xperiments have extended
over a
period of nearly twenty years.
It having been demonstrated by a long
line of experiments
that the cause of decay at the ground line was
a bacteria and
fungus growth induced by a certain amount of moisture and
heat from the sun, and that in order to sterilize and save
the
life of the pole, an antiseptic must be used
that would penetrate
the pores of the wood. A class of poles was selected
that had
been in the ground for about eighf years and which was
thoroughly infected with germs; indeed some of the poles experi-

mented upon were over half rotted through and would not have
lasted two years under the most favorable conditions,
and
were so weak that they would not have survived a severe
storm at all. The pole was dug around about 18 inches and
a
pointed instrument used to scrape out and away all the
rotted
wood.
The antiseptic chemicals were then applied with a
trowel, filling all the holes and depressions even with the
surface
of the pole. Xext there was placed around the pole an especially constructed jacket made of pliable and
especially prepared
asbestos that would resist the action of the elements, such
as
rain, snow, freezing and thawing.
The poles were filled in
around with the antiseptic material to the top of the jacket
in

the

space between

it

and the

pole.

The

top

was

some

in

instances allowed to remain open so that it received all
the rain
that fell and which might run down the pole.
In
others a cap was placed over the top of the jacket. Care
was

and snow

taken in mixing the antiseptics to use none that would
cause
the pole to

become

brittle

and thus weaken

it.

It

was found

that in all instances after a period of over six
years, the antiseptics had completely sterilized the poles where
applied, and
the decay was entirely arrested.
In fact, the poles were in as

good condition as when the treatment was first applied. The
experiments were then extended to a class of poles that had not
been in the ground more than two or three years; the
surface
indications showed only slight infection, but the sappy
portion
had begun to scale and the cracks exhibited unmistakable
signs
of decay. Xo attempt was made to clean off the decayed
portion
of this class of poles, which were treated by placing the
jacket
around the pole and depositing between it and the jacket the
antiseptics and then sealing and fastening the collar
above
referred to.
The jacket on these poles was about 18 inches
wide, extending below the ground about 14 inches,
and above
the ground about four inches.
Upon examination of this class
of poles nearly six years after treatment, they were
completely
sterilized and free from the effects of the bacteria
and fungi.
There was no evidence of them under a powerful microscope.
The paper gives some figures as to the cost of sterilizing
poles. .Jissuming 5000 poles costing
$5 each, in the ground
fully

equipped, their original cost would be
At the end of 12 years they will have to be renewed
at a cost of
Interest for 12 years

Making

on the

a total cost for

last $25.000

24 years of.

STERILIZED POLES.
Original cost of 5000 poles
Cost of sterilizing after they have been in the ground
two years, $1.25 each
Interest

on

Making

a total cost for 24 years

this

amount

Profit in favor of treatment

process.

_,-

state

what antiseptics are used

000

18.000

$68,000

''!2i,ooo

(,^$0

for 22 years

Cost of 24 years without treatment.
Cost of 24 years with treatment...

.The paper docs not

$2^,000

8.2SO

$39.50O
$68,000
39.500

$28,500
in

the

;
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New

Telephone
NEW

for the partly deaf, the convenient

is

SWITCHBOARD IMPR0\^MENTS.

hinged to move in a
be thrown up out of the
way when not in use. A linkage connected with this arm
drops a weight into the hook switch prongs when the arm

which carries the

is

his signal.

and any

trunked to
exchange.

the

the other plan, each line has but one

With

calls for

proper

numbers not on
division

just

its

as

own

though

division are
to

another

Letter to the Editors.
N. E. L. A. Trade Exhibitions.

now brings out a. sort of compromise system.
has but one signal, and the sole duty of the
responding operator is the connection of an idle trunk to the
The trunk has a calling signal at each division
calling line.
and the subscriber can determine which trunk signal will show,
line

thereby obtaining attention at the proper division.
A private branch exchange trunk forms the subject of a
patent to W. W. Dean, assigned by him to the Kellogg
Switchboard and Supply Company. This is a two-way trunk
with a plug at the private branch end and a jack at the ex-

change end, the exchange end being worked out for the Kellogg
Company's two-wire system. The circuit provides double-end
calling,

World:

the Editors of Electrical

Sirs

A

:

valuable feature of the conventions of the National

Electric Light Associ.ition has been the e.xhibits of the electric

and material.

lighting apparatus, apphances

In the earlier years

main attraction of
was partly or even largely due

of the association the exhibits furnished the

the convention, and while this

to the rapid course of electrical evolution in that period, the
falling off of interest cannot be entirely accounted for

novelty

of

present-day

in

development.

electrical

by lack

It

is,

of

course, not desirable to have the convention proper overshad-

E. E. Clement

Here each

is

may

up.

To

Two
the operating limit of the unit exchange.
general methods have been used. In the one, each line has a
calling apparatus on each division of the switchboard, and
he can at will select the division at which at any time he will

clamp

receiver

vertical plane so that the receiver

multiple has heretofore been resorted to in order

to increase

signal,

ad-

is

Anotlier support, this to be clamped to the transmitter arm.
patented by D. G. Hobby, of Albion, N. Y. In this the arm

supported and yet may be attached and removed at will without the use of tools, screws or clamps.

throw

21.

justable.

attachment of the battery becomes a problem. Mr. L. F. Clark,
of Boston, has arranged a battery to slip in the jacket, its
terminals being a twin plug. A pair of sockets upon the back
of the transmitter register with this so that the transmitter is

The divided

XLIX, No.

clamp above the horizontal plane of the transmitter

APPARATUS.

the base.

With telephone apparatus

Vol.

mitter body supports a swinging telescoping arm, the end of
which carries a receiver clamping piece. The height of the

Patents.

C. A. L'Hommedieu, of Buffalo, N. Y.. has suggested a
desk set with the auxiliarj- apparatus included in its base. The
stem of the stand forms a support for a single gong, the conThe
tour of which conforms with the curves of the base.
clapper is within the gong and its rod leads down to the rmger
in

\\"ORLD

supervisory and disconnect signals.

A

NEW

owed by

trade fea/ture, but so long as the latter

its

maximum

the

benefit should be derived

from

it,

A remedy for this situation is not far
same condition has at some period in their
history been presented to similar bodies and a proper solution

association as a whole.
to

for the

seek,

found.

refer particularly to the Manufacturers' Associations

I

with the Master Mechanics', Car Builders and Ameri-

can Street and Interurban Railway Associations.

REPEATER.

rod.

continued

been the case in recent years.
The reason for the uneven character of N. E. L. A. trade
exhibitions most probably lies in the faulty method by which
they are organized and conducted, dependence being placed on
a committee, changed each year, with the result that occasionally
the exhibition is a failure, which naturally reflects on the

affiliated

Mr. C. Newman, of Elizabeth, N. J., has applied a peculiar
Mr.
action of the phonograph as a means to a repeater.
Newman attaches a cutting stylus to his receiving part, and
He finds
uses up the received energy in vibrating the stylus.
that the rotating cylinder amplifies the motion of the stylus by
its mechanical reaction, the amplified vibration being practically
This is the means of introa counterpart of that received.
ducing new energy for the retransmission, as the movable
electrode of the repeater transmitter is secured to the styhK

is

which has not

These bodies

are regularly organized with constitutions and by-laws for the

—

purpose to quote from tlie constitution of tlie last-mentioned
"providing for and having custody of such e.xhibits of
The
material as may be made at the annual conventions."

—of

membership

predominant
facturers

— in

and these

affiliated

organization of

all

the

bodies

who

organizations

not

manu-

of

consists

furnish the exhibits

only

relieve

the

main

care as to the exhibit feature of conven-

tions, but to a great extent

A

of

other words, of those

assume

its

entertainment expenses.

particular advantage of this arrangement

is tliat it

obviates

and ill feeling between the national industrial body
and manufacturers on the score of exhiliit assignments and
charges; any issues such as these, which are moreover less
likely to arise when manufacturers through their organization
control expenditures and allotments, arc likely to be amicably
settled among themselves by business men, and in any event will
not cndiroil the main liody.
Another great advantage is that
ihe members nf Ihe afhliatcd Insdies have a persf)nal as well as
business intinst in making a success of the annual convention;
and ;ls the Imdy is organized solely for exhibition purpose, and
naturally wurks thruugh an expert staff, it can readily be seen
how much more efficient arc exhibitions umler its auspices than
under the auspices of the usual exhibit committee appoinled
annually by other national industrial asscKiations, to which the
lra<le exhibit is merely a side issue, and often the cause of friction with inanuf.irlurers and of other trouble.
In the case
of the N. E. L. A., an arrangement might be possible whereby
the Co-operative Electrical Oevclnpinent AssfK-iation would
friction

I'AKTY

SVSTE.MS.

A

party line slep-liy-strp system has been patented by J. A.
Hulit, of T<<peka, Kans., which embraces a rather novel feature

A succession of long riashes such as used in
code, with short intervals U-tween, serve to advance
the switching mechanism, while a long space allows its return
This applies to all stations, the
to normal or zero j>osilion.

of

selection.

the

Morse

This action is accomplished
by a slowly-moving release lever which in the long space f.ills
jufBcicntly to trip a rcuining pawl.
Another scheme for parly lines, the invention of K. Kohn,
of New Y'lrk Cily, is a selective system controlled by electrotneehanicil switches. 'Ihe call is affected liy different rombinaswitches working synohrorrously.

lions of current ap|>licd to the line wires in a particular

These currents
of

all

station

act

on various

direct

selection

stations

so that

and

others arc excluded.

all

a

KEtP.IVER

!•

ff. n.-d

:ii

tin-

ilr>,irr<l

relieve the association of at

Sliri'dRTS.

M. H. Black, of Pittsburg, has patented a receiver
telephones, in which a clamp placed abotM the

for

way

switches of the circuits

supp'jrl

trans

10 the exhibit feaOire

New

York.

least

part of Ihe

details

relating

of conveiUions.
Ciias.

L.

Jameson.

—
May

—
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DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.

seem rational to use as 'the armature the rotating element, on
which the winding space is very restricted. Such a desig^n is

Design of Alternators as Influenced by Rated Speed.— H. M.
HoBART AND H. E. Ellis. The great difficulties encountered
in the design and construction of direct-current generators for
steam-turbine speeds have led to the realization that such

outlined in D, there being shown two types of frame, the one
circular and the other rectangular.
There is an abundance of

speeds are very unfavorable to direct-current generators. On
the other hand, since the commutation problem is absent in
crdinary alternating-current generators, it has been concluded

dered possible by the use of a rotating-armature design is that
the lengths of the magnetic paths in the poles and yoke are
much greater, and a higher degree of saturation may be ob-

—

that the higher the speed the

sign and the better

its

more economical

quality.

will be the deIn the present serial the authors

endeavor to prove that this is wrong and that on the contrary
for a given rated output there is a certain rated speed which
is most favorable to the design as regards both economy and
quality.
In the first article the authors discuss machines of
fairly-small-rated output and, as an example, they consider the
case of a 400-kilovolt-ampere three-phase 50-cycle

They

B and

compare

three

The terminal

designs
voltage

designated

in

Fig.

alternator.
i

as

A,

3000 in A. 3000 in B. and 550
in C, the speed in r. p. m. is 94 for A. 1500 for B. and 3000 for
The number of poles is 64 for A, 4 for B. and 2 for ('
C.

is

C

room

for the armature copper.

Another chief advantage of the rotating-armature design lies in the large reduction in weight of armature laminaand consequently armature core loss and heating. A
amount of material is, of course, required in the field
system, so that the total weight and cost of effective material
tions,

larger

come out
is

offset

rather greater for the rotating-armature design. This
its better electrical quality and further by the fact

by

that the total weight
is

required in the

I.

on

considerably
of the

Lond. Elec. Eng'ing, ilay

less,

as no stator frame

rotating-armature

machine.

2.

—

—

Commutation. M. Walker and J. X. Douu. A paper by
M. Walker read before the Engineers' Club of Manchester on

M

2 Poles. Rolal.ng Armature.

Outline Drawings of 4C)0-kw .Alternators.

of the three designs are given in a table and

influence of the rated speed

is

case

Poles.

Fig.

The dimensions

further improvement ren-

tained.

D--3000 R P

A=93%RPM.. 64

A

the principal properties

is

tlie

dis-

cussed especially with regard to losses and efficiency, pressure
regulation,
weight and cost.
The authors conclude that
both the weight and the cost reach a minimum at a speed of
1500 r. p. m. for a 50-cycle machine. The two pole 3000 r. p. m.
machine, although of double the speed, has considerably greater
weight and cost than the four-pole 1500 r. p. m. The authors
then discuss the drawbacks of the two-pole design and conclude that two-pole machines have not only inferior electrical
qualities, but also are difficult in mcchanicol construction and
ventilation and are not to be preferred to designs of four poK>
at slower speeds.
I'or small-rated outputs four-pole designs
are quite favorable, and for large rated outputs it may be found
that six poles or eight poles are more suitable.
The performance of bipolar alternators may. however, be improved by tinapplication of somi of the more simple compensating devices
like (hose of Walker and Ilcyland.
In Fig. i there is designated a< D a rotating-armature design for .?ooo r. p. m. and
two poles, as an alternative to the rotating-field design C. The
principal difficulty in connection with the two-pole design relates to the limited field-winding space.
Since the field-ampere
turns are several rimes the armature ampcrc-turns it would

pioblems

commutation, being primarily intended for bepoints out the necessity of having good
contact between brush and commutator and the meclianical
in

The author

ginners.

in obtaining it.
He then shows tlie electric difficulconnected with commutation and explains the advantage
of high resistance brushes, brush shifting, a strong field, low
difficult>'

ties

permeability in the pole corners, commutating poles and shortI'hord winding.
The paper closes with a list of causes to be
looked for if a m;i' hine fails to commutate perfectly.
In an
tditorial.

One

J.

N.

Dodd comments on two

points in the paper.

where sparking is
caused by the change in the number of teeth under a pole.
This change in magnetic permeability will cause a change in the
is

the reference to the inductor effect,

voltage of the machine.
will

be slight and

it

The amount

of this change, however,

will be of such high

The

frequency that

it

can-

from the poles is surrounded
by the coil undergoing commutation.
The change in flux
will set up an alternating voltage in the short-circuited coil.
This alternating voltage might be sufficient to cause poor commutation, but we would be more apt to look for the trouble
as due to anotjier cause: if the number of slots under the pole
is so small as to cause a clKinge in the magnetic permeability
not

be

noticed.

of the circuit, there

is

flux

prob.nbly a great

number of

coils in each

—

—

—
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and a very small number of slots in the neutral space.
Consequently each coil will be commutated in a different magnetic position, some in a very weak reversing field and some in
a very strong reversing field.
Good commutation would, in
this case, be impossible and would be helped only by the remedy
Walker gives, namely, beveling the poles so as to give a more
even magnetic fringe.
The second point commented on by
Dodd is the strength of the main field with reference to the
armature. Walker saj"S the main field should have from two
to two and one-half times as many ampere-turns as the armaslot

Most American engineers seem to consider that while
some good reasons for employing such a strong field,

ture.

there are

in general, stronger than necessary. Practically all designhowever, stick religiously to the rule that the field ampere!ums must exceed the armature ampere-turns by at least a
certain percentage and the stronger the field the better are
Neglect of this rule very generthe commutating conditions.
ally brings a man into trouble, and yet practically every deIt mistakes a
signer will admit that, in theory, it is wrong.
cause for an effect. As the current flows in the armature coils
It is the cutting of this flux
it causes a flux around the coil.
it is,

ers,

by the commutated coil that causes the trouble in commutajtion.
True the flux is caused by the armature turns, but at is the flux
and not the ampere-turns which cause a machine to spark.
This flux is annulled by the flux from the field. This field
flux is caused by ampere-turns, but it is the field flu.x, not
ampere-turns, wiiich annuls the trouble. It should be possible
to design a machine with a small number of field ampere-turns

and

—

at the

same time with the air-gap and pole face ari-anged

to give a field flux distribution that will annul the

armature
That

as perfectly as is done in the ordinary machines.

flux

Houston Company

XLIX, No.

Vol.

21.

proposed to use as principal constituent
refractory conducting substance, sucli
as a metallic oxide, to which is added a fluoride or phosphate
or a mixture of fluoride and oxide of an alkaline earth metal.
For instance, the electrode may be formed of from 83 to 85 per
cent magnetic o.xide of iron, the remainder being substantially
equal parts of calcium oxide and calcium fluoride.
Or the
chief constituent may be a mixture containing about 62 per
cent of magnetic oxide of iron, 27 per cent of titanium oxide
and II per cent of chromite; this represents the chief refractory constituent forming from 83 to 85 per cent of the total
electrode, the remainder being a mixture of calcium oxide and
calcium fluoride.
In either case the light-producing addition
may be replaced by calcium phosphate. The advantages of such
electrodes are that they have a long life. The light contains a
considerable proportion of red and yellow rays. Lond. Elec.
is

it

the arc electrode a

of

—

April

Eiig'iiig.

II.

Arc Lamp Carbon.
granted to Siemens

—An

&

account of a recent British patent
Metallic insertions are

Co., of Berlin.

lamps for the
purpose of diminishing the resistance of the electrodes. The
introduced

frequently

for arc

electrodes

into

present invention consists of the introduction into the carbon
of a metallic insertion in the form of a

The meshes of

woven or netted

tube.

this netted tube are filled as completely as pos-

with conducting carbon cement or with a material of
which electrode cores are made. Copper is particularly suitable
as metal for the insertions made.
Such electrodes are said to
burn excellently with a high current and to be particularly
suitable for signal lamps on account of the great steadiness of
the arc.
When used with alternating current they have 'the
advantage that the noises produced with other carbons at high
current strength practically disappear. Lond. Elcc. Eng'ing,.
sible

—

April

II.

—

FIG. 2.

—FIELD

MAGNETS.

armature ampere-turns to field ampere-turns is
not a dominant factor is shown by the fact that some machines
the

of

ratio

may

be made to commutatc better by decreasing the air-gap
or lengthening the iwle horns, thus decreasing the field ampcrc-turns.

Electric Jour.,

May.

—

Field Magnets. A note on a recent patent of C. A. Parsons
and A. H. Law on a modification of field magnets of dynamos.
The arrangement is shown in Fig. 2. An adjustable leakage
consisting of magnetic material excited by alternating
current varying with the load on a dynamo-electric machine, is
provided between the magnetic poles to regulate the voltage
path,

The

output.

which

ii

poles,

situated

are provided with projections k, between

/>/>,

leakage path,

the

/,

carrying a winding w,

energized by an adjustable altcrruiting current. "The alternating excitation superimjwsed upon the continuous llux lessens
the i)crmcability of the magnetic path, so that the leakage

diminished when an alternating current
winding.

The

le.ik;ige

may

(Kith

passe<l

is

conivist

of a

is

different

working conditions."

M.

ImcIiI critici/.e<l

li.

-\-

b

I

cou-

When curves were drawn showing the potendrop as a function of the length for different currents, it
was found that the curves had approximately a i)aralH)lic form,
suggesting that the e(|uation should have a term involving VI.
The difliculty encountered in getting reli.dile results in the
neighborlKMKi of one ainpiri- Kil to the (K-teclion of an abrupt
iron electriHles.

in

the iron arc an.ilogous to the hissing point of the

showed

F.xperiments

the

that

effect

is

conliued

mainly to the .iiKxIe. With i-opper eU-clrodcs the hissing pi>int
can also be found. It (xrrnrs with electrodes 6 mtn thick, when
with aljoni no volis across the
the current is about 0.5 am|)
,

;

I'liys.

rr.

Krvieti', .\pril.

\jonA. lltec. linn., April li.

the anlhoc's design and deductions,

a

tial

arc.

—

E =:

iK-cting the volts across the arc with the length of the arc for

change

Induction Motors. An account of the discusMon whiih followed the recent paper of L. J. Hunt on his new induction
motor which i» essentially an application of the cascade system.

verify the generally accci>ted linear c(|uation

carlK)n

be provided with an air-g;ip for adjustment to

—

—

iron

laiiiiiuiled

gized by an allernating currtiil, or of one or more sp|)aratelywound bars connecting projcclions on the pole-pieces. The

may

—

Hissing Point of the Metallic Arc. W. G. C.^DV. .^n abstract of an American Physical Society paper giving a preliminary report on the arc between iron and copjier terminals.
The so-called iron arc is, in air, an arc between molten globules
of magnetic oxide of iron. Observations were first made to

through the

ring or series of rings, concentric with the armature and ener-

leakage path

Tungsten Lamps. A note on a patent of the British Thomson-Houston Company for the manufacture of "incandescent
Nitrobodies" for electric lamps from tungsten compounds.
gen compounds of tungsten arc manufactured from the trioxide, and one or more of these compounds are mixed with a
binding material and squirted into filament-shaped threads.
They are baked to carlx)nizc the binder, and then heated electrically to decompose the nitrogen compound into tungsten and
the other component elements, which latter are finally volatilLond. Elcc. Eiig'ing, May 2.
ized.

Power.
Ilydro-lileclric
first

Power

I'er.uis .Steam.

—

II.

von Siiion.

— The

of two articles of a serial on hydro-electric power versus

steam

for

induslri.il

compjirative ckiiins

plants.

of

The

.iirlhor

examines the

first

versus water power,

fuel

tln-ir

initial

weaknesses of all cascade systems of control,
and suggested rliat the proper solution of the problem lay in
some form of mechanical change-speed gc:ir. Lond. FJfc.

cusses the factors which have to he t.iken into account in the

Eng'ini'.

Enn'inii Magasine, April and

jK.inting out the

—

.\|iril

r

r.
I

ridiiir

.iri

In

;i

nrnpa and Lighting.

nniit

p.iicni

of

tin-

Kiurces,

their

av.iilabilily,

dcvclopnienl of a water

efficiency

power as

a

and

cost,

lluii

an<l

loiniMcrii.il

dis-

(riici prise,

M;iy.

Traction.
I'.ritisli

Thomson-

.SingtC'Fliose 'Fraction on .Swedish Kailways.

—

It

is

exprcMrd

—
Mav

2;

—

——

;
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that the introduction of electric tracrion

on a large scale will
There have not
line from Stock-

Loss of Energy
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in

Dielectrics.

soon become an accomplished fact in Sweden.
only been continuous experiments on a small

sion of his article

holm

proportional to the square of the

has also spent more than $1,250,The project which was worked out

to Jarfva, but the state

in buying water falls.
by R. Dahlander, comprises the electrification of almost the
entire state railways of the whole southern half of Sweden beginning in BoUnas. The power will be derived from five different water falls, and the total length of the lines is not less
than 2000 km (1200 miles). The single-phase system is to be
used.^ -From Zeit. d. Ver. Deutsch. Eisenb. Vcnv., v. 47, p.

coo

—

403, abstracted in Elek. Zeit.,

May

2.

—

Single-Phase Traction in Italy. The administration of the
Province of Parma has decided to operate the line from Parma
to Fornovo and from Stravella to Marzolara witli single-phase
current, the lengtli being about 42 kilometers.
Outside of the
city the voltage will be 4000

and within the

The frequency will be 25. The speed
per hour.
The rolling stock will

city of

Parma

400.

and

on energy

The author found

cables.

all dielectrics

— B.

Monasch.

—The

conclu-

loss in dielectrics of condensers

that the law that the loss

m.

e.

f.

is strictly

is

correct for

which he tested and which included several kinds

of glass, hard rubber, the dielectrics of the Grisson condenser

impregnated

plates,

square law

paper,

impregnated

rubber,

This

jute.

correct as long as nothing but the voltage

is strictly

Apparent discrepancies from the square law occur
quantity which also determines the loss, for instance, the temperature, is also changed.
In glass and hard

is

changed.

when another

rubber the loss increases considerably even with small temperarises in the dielectrics.
But this discrepancy from the
square law, due to the increase in the temperature of the diture

caused by the loss

electrics

was not observed

itself,

in

cables tested up to the voltage of operation so that for the

the

same

the loss is exactly proportional to the square of the voltage.

up to 30 kilometers
consist of 10 motor cars,
each with two 60-hp motors, and 8 motor cars, each with one
60-hp motor and a number of trailers. The line will be equipped
by the Italian Siemens-Schuckert Company, wliich will also
supply four motor cars for the Roma-Civita-Castellana line.
T he electric equipment of each car of the latter line consists of

Another apparent discrepancy from the square law occurs

four single-phase motors, each of 35 horse-power. The voltage
trolley wire is 6000 outside of the city and 600 in Rome,

of a few meters at 1100 to 1500 volts than has heretofore been
possible with lengths of several hundred meters and at much

wa]l be

on the

A

the frequency being 25.

Railivay

speed up to 35 kilometers per hour

May 2.
Engineering. — F. W. Carter. — .\n

will be used.

brush discharges take

illustrated

paper

Rugby Engineering Societj* on some problems
railway engineering.
The author first deals with

proportional to the capacity and may be considered as proportional to the frequency for the usual range of frequencies
in cables.

Since the square law

is

exactly correct there

higher voltages.

Such a method appears to be quite suitable
measurements of the losses and could replace

means

way motors and

rheostat

resistance

for

direct-current

gives curves which enable the

He

obtained quickly.

results

rail-

to be

method of calculating
from dynamical principles. When a

.then explains a

the energy consumption

form a very good estimate of the energ>' consumption
by deducing the output of the motors and then, from the mean
efficiency,

obtaining the input.

—

Simplon Tunnel.
on electric traction

J.

B.

—Lond.

Elec. Rex:. April 26.

van Brcssel.

—An

illustrated article

the Simplon Railway Tunnel by the
Eng'ing Magazine, April and Ma.\.
in

three-phase system.

—

Municipal J'crsus
munication calling attention to the case of a British town
where, on the face of the audited accounts, the municipal lighting plant made large profits while its rates were decidedly
lower than that of private corporations. But it is shown that
if the accounts had been kept properly and all charges hsd been
made accurately the municipal plant would have shown a loss
instead of a profit. Lond. Elec. .April 26.

—

Wires, Wiring and Conduits.
Resist icily Temperature Toruiuhe for Copper.
R. '['. GlazeDROOK AND M. Ki.oss. Two Communications, with respect to the
recent article of Prof. Crocker. Glazebrook corrects some misprints in the exact formula and then agrees that the linear expression i?(
(i -\- a t) is sufficient for most puri)oses.
/?i,
He
gives a table of the different values of a found by different investigators.
It seems that the value of a depends to some extent on the exact treatment of the copper.
The British Engineering Standards' Committee adopted Dewar and l""Ieniing's
value 0.00428, but GlazcbrooK agrees that Crocker's reasons for
accepting a number somewhat lower, namely, 0.0042. have con-

—

—

=

Kloss says that the coefficient 0.004, adopted
mean air temperature which
is always taken as 15 degrees C.
The corresponding value for
o degrees C. is 0.00426. The curve I'l given by Crocker will
siderable weight.
in

the Gerni.m rules, refers to a

now

be of quite a different character ami will

lie slightly almve
formula can be given either as Ri ==
(1-1-0.00426/) or Rt — Rti (l-f 0.004 ('— 15) ").— Lond.

the horizontal line V.
/?«

Elec.. April 26.

Its

is

by no
it

represents by far the largest part of the no-load loss, and

it

negligible.

becomes

important than the Joulean heat loss only for very
long continuous cables. Elek. u. Masch., April 28.
less

Electrophysics and Magnetism.

Rays of Positive

Electricity.

—

J.

J.

Tho.msox.

—An

account

of an experimental investigation of Goldstein's "canal rays," or
as the present author calls them, "positive rays."
Since these
rays

seem the most promising subjects for investigating the

made

nature of positive electricity, he has

a series of determina-

tions of the values of the ratio of charge to

rays

under different conditions.

intense

Systems and Appliances.
Company Charges. .Vn annnynious com-

Installations,

medium

In short and

net-works

lengths of cables

speed-time curve for a run with a given train is available, but
not the corresponding input to the motors, it is often possible to

The energy

the insulation test for alternating-current cables.

in

calculation of

no

of

loss in the dielectrics in high tension cable

the

is

making tests with high voltages. With cables
much more exact measurements can be made with short lengths
necessity

read before the
electric

if

energj' loss in the dielectric

is

for commercial

Elek. Zeit.,

The

place.

electric

fields

mass for positive

appears that under very
different substances give out particles
It

charged with positive electricity and that these particles are
independent of tlie nature of the gas from which they originate.

These

are of two kinds.

For one kind the ratio
is the same as
for an atom of hydrogen in the electrolysis of solution.
For
the other kind the ratio of charge to mass has half this value
that is, it is the same value as for the alpha particles from
radioactive substances. Phil. Mag., May.
Phosphorescence. J. deKow.^lski. Experiments of various
particles

of charge to mass has the value of 10,000, which

—

—

have demonstrated with increasing certitude tliat the
difference between plio.spliorescene and fluorescence is only apparent and rather of a quantitative than of a qualitative nature.
On the basis of the theory of electrons the present author tries
to correlate these phenomena and to find an explanation which
accounts for both of them on the same basis. lie supposes the
existence in every phosphorescent or fluorescent body of two
kinds of systems of "corpusculcs," endowed with different properties, and intimately united.
To denote these systems he uses
the terms electronogenous system ajid luminophorous system.
.An electronogenous system has the power of shooting out electrons when acted upon by light. .\ luminophorous system is a
sy.stem of corpusculcs whose internal energy is very near the
critical value.
Hence the .absorption by it of even a relatively
scientists

sm.ill

(|uantity of electrons

is

sufficient

to

make

it

luminous.

.According to this hypothesis the phenomena of phosphorescence

and fluorescence arc explained as follows:
tronogenous .systems
in

light

considerable quantities.

In

strongly elec-

produces the expulsion of electrons

Now.

.is

these elcctronogcjious sys-

tems are intimately Ixmnd up with the luminophorous systems.

——

—

—

——

—

—

—
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The

proper accord.

in

Mag., May.
Constitution of Atom. H. Pellat. A paper presented before the French Academy of Sciences. The author shows that
a flat atom cannot be stable and that the stable form of an
atom is somewhat similar to the spherical form. The law of
Coulomb must cease to be exact at very small distances of the
The tractive
order of magnitude of interatomic distances.

must increase

force

—

J.

than the

L'Eclairagc Elec,

of

reciprocal

May

the

4.

—

Transmission of Roentgen Rays Through Metallic Sheets.
M. Adams. An account of some experiments which appear

—

make it probable that the coefficients cliaracteristic of the
absorption of Roentgen rays in metallic sheets are all constant
with varying intensity of the rays. Am. Journal of Science, May.
to

—

—

Roentgen Rays. J. M. Adams. A note on a spectrum of thv
Roentgen rays from a focus tube, and relatively selective absorption of Roentgen rays in certain metals. Phil. Mag., May.
Polarization.

and

elliptic

— W.

D. Harris.

—An

21.

Hannover

The construction of switchboards
the design

of switchboards

and knowledge.

This

little

:

Dr.

Max

Janecke

Price, 2.80 marks.

calls

is

for

a business by itself and

considerable

experience

volume deals with the subject from

engineer's standpoint.
The text is abundantly illustrated
with diagrams and half-tone photographic representations of
actual switchboards.
The book will be useful to switchboard

the

who

informed concerning German pracfirst on generatingstation switchboards, and the second on distributing-station
switchboards. In both sections low-tension systems are mainly
considered. The description is clear and easily followed. Arithmetic is used throughout and no algebra.
There is a useful
index of subjects considered.
designers
It

tice.

desire to keep

divided into two sections, the

is

Electrical

Equipment of a Pulp and Paper

Mill.

investigation of radiation

The power requirements of pulp and paper

polarization produced by iron films in a magnetic

Phys. Rev., April.
Condensers. F. T. Trouton and S. Russ. An account of
an experimental investigation of the rate of recovery of residual
field.

—

—

in electric condensers, and the analogy of the phenomena
involved with the recovery of elastic solids from overstrain.

charge

May.
Vectors and IVattful Currents.

Boje.

184 pages, 100 illustrations.

—

rapidly

less

square of the distance.

By A.

SCHALTTAFELBAU.

Phil.

result.

No.

value of

critical

the internal energy of the luminophorous systems will soon be

surpassed and light will

XLIX,

BOOK REVIEW.

the secondary rays are able to penetrate into these latter, pro-

vided their velocity be

Vol.

mills

present

problems arising from conditions peculiar to this class
Continuity of service and uniform speed are
of industries.
essential to the successful manufacture of paper as when a run
of stock is started it must be continuous, and any lack of uniir.any

formity

in

speed seriously affects the quality of the product.

Phil. Mag.,

— C.

Turnbuli..

—The

writer

proposes to indicate the direction and speed of a rotating vector by means of half-arrow-heads. The side on which the half
arrow is placed indicates the direction of rotation, while the

number of half-arrows

indicates

the

What

speed.

is

other-

or useful current is called "wattful" curLond. Elec, May 3.
rent, being the converse of wattless.
Electrochemistry and Batteries.
wise called

cfiFective

—

Electrometallurgy.

—

B.

J.

C.

Kershaw.

— An

on

article

progress of the electrometallurgy of aluminum, calcium

llu-

car-

carborundum, copper, fcrro alloys, graphite, iron and
and zinc during the last year. Nothing new is
given. Cassier's Mag., May.
bide,

steel, nickel, tin

Measurements and Instruments.
—J. Sahulka.

Units,

— Ihe

Insulation Resistance and Capacity.

part of an article on the

measurement of

first

the insulation resist-

ance and the-capacity of the different conductors of alternating
.\fter a general introduccurrent net-works during service,
tion, the author discusses the distribution of the potential in a

The paper

single-phase plant.

May

is to

he continued.

FIG.

Elek. Zeit.,

2.

Induction Coils. E. W. Eiinert. The first part of an rirticlc
giving a theory of induction coils suitable for predetermining
Elek. u. Masch., May 5.
ihcir design.

Dynamometers.

— P.

Hayoi,.

— .An

illustrated article

on

tho

i-ali-

bration of the dynamometers used in submarine telegraphy.-

Jour Telegraphiqur

will

be

Inslituliiin

I>-)rd

Exhibition.

l:leclrical

Engineers.

— The

next president

Kc\v\n. -l-ond. Elec, April 26.

— An

exhibits at the

illuslritcd

description

Building Exhibition

of

various electrical
at Olynipia, in

now open

Several time-switches, for instance, in connection
London.
with two rate mcfcri, an electrolytic meter, dust-destructors,
electric fire-alarm

F.xprrimentnl
(British)

— Ivond, Elec, April
— An abstract of

systems are described.
Mathrmnlict. PocillN.

Physical

—

Sorii-ty

paper.

An

instrument

for

l<>

a

draw-

ing logarilhnnc spiraU was exhibited and it was shown how
the principal propcrtiei of logarithms and of the rqui-nngiilar
Ix)nd. Eltc.
•piral may be established as experimental results.

—

April

19.

flppenhorn

—An

account, by C. Paultn, nf the

life

of the Lite Krirdrich I'ppmtxjrn, with his portrait.

May

2

and work

Elfk. /.fit

.

KLElTKH

some of

rOWKK

Koii.M,

the machinery are severe
motive power is therefore

necessary.
Electric motors have been found to fulfil all these requirements and have been adopted to a large extent by pulp and
paper manufaoturcrs.
Many advantages arc derived from

use

that

of

to

a

large

extent

eliminate

tin

objectionable

Another important
feature is that certain portions of paper machines that operate
at variable spewls, including the wire, press rolls, dryers and
machine rolUirs, and it is essential that the speed variation*
cover a considerable range, be easily controlled and contplcxity
features

Miscellaneous.
lirilish

l)F

a large overload capacity in the

ihoir

\pril 25.

— VIKW

starting conditions of

and

—

—

The

I.

mechanical

avoided as far as

ix>ssib!e.

transmission.

In existing direct-current plants or

where it is deemed advisable to install direct current
motors the variable sjiced feature is taken care of by the use
of shuivt-wnund motors, regulated by field control, which have
mills

range to entirely rliniitKttc the use of mechanical
speed fhantfiug devices which are necessary where nieclianical
transmission nf |K)wer is used.
a sufTirient

An

illustration "f the foregoing

remarks is found in the plant
Kapids Pulp & Paper Company, at Cirand
Rapids, Wis.
Thr mills are located on the Wisconsin River
about four miles from the town, where an abundance of water
l><>wcr is available.
This eompnny strongly advocates the use

of

file

Granil

of electric drive and fully realises the

many advantages

derived

May
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trom its use. The electrical equipment was laid out by Mr.
V. D. Simons, general manager of the company, and installed
under his direct supervision and there are many mechanical

a

artd electrical features of interest.

engine-type,

The

prepared for the manuoperated by water power but the various

pulp mill, where the stock

facture of paper,

is

is

processes afterward carried on employ electric drive.

One

of the essential conditions of paper making

1041

equipped machine-shop for general repair work con»-

fully

equipment

pletes the electrical

The generator equipment

200-kw, 220-volt,

direct-connected

generator,

to

a

and one 150-kw generator of the same type
belted through a countershaft to a water wheel.
The latter
Corliss

engine,

generator operates in
is

of one

consists

direct-current

An

that as
is

paraillel

with the engine-driven machine.

interesting feature in the regulation of the water wheel

arrangement

the

'"^f<

tO^m

controlling

for

the

gates.

They

are

fl^?=j?fjpp''"^'

^iP^^

FIG. 2.

— HYDR.M'LIC

POWER

ROO.M,

WHERE WOOD

IS

RECEIVED.

FIG.

weight or thickness changes, the speed must be easily
altered to provide for changes in the rate of production
which
is usually accomplished by mechanical means.
In the present
case, how'ever, this result is accomplished by the use of variable-speed motors.
There are two Beloit paper machines, the
smaller of the two having an output of 21 tons per day, or
525 ft. per minute, the width of the paper being 84 inches
before aixi 78 inches after trimming. There are 29 dryers and

operated

That portion of the machine -which operates
is driven by a loo-hp, shunt-wound motor
with a speed variation of 470 to 750 r. p. m., which is obThe actual power required, as shown
tained by field control.
by tests, to drive the variable speed portion of the machine
under normal working conditions, is 101 hp
That portion of

Electric

the

—

a 70-ft.

wire.

by a

4.

—P.\PER

-MACHINE ROOM.

serics-wxDund

back-geared

reversible

motor,

and reversed by means of a double push
button on the switchboard.
There is also an attachment on
started,

stopped

the governor of the engine

for automatically controlling the
motor, thus regulating the loads of the two generators.
All of the electrical equipment was supplied by the Westing-

house Electric

&

Manufacturing Company.

Glue Pots

in a

at variable speeds

An
Ginn

Large Bookbindery.

interesting feature of the lai^e bookbindery of Messrs.

&

Company, of Boston, located

at

Cambridge, Mass.,

the use of electric glue pots in the establishment.

About

is

fifty

of these pots were in service in the plant atjast accounts.
These replaced a number of steam heated glue pots which
were a continual source of annoyance, especially from leaking
steam pipes. Before electric pots were installed the company
had suffered considerable damage to its stock from time to
time, by the moisture from leaky pipes, and in one instance
the bursting of a steam pipe spoiled a large number of books.
The requisite steam pressure was 100 lbs., and the installation
%vas dirty and unsightly.

The

pots installed in the plant for electric glue heating were

supplied by the General Electric

Company, a distinctive feature
of the equipment being the absence of a water bath in the pot
construction. The glue is melted quickly without danger of overheating

it

in case the current

are placed beneath

clamped
large,

in

secure

shallow

the

is

tables

left

of

position against

receptacle

of

on too long; and the pots
bookbinders and

individual

about

the

legs.

8

quarts

Each pot

is

capacity.

The

a

books, minus their covers, are stacked

in small piles of about
dozen each, so that the glue may be applied to the backs of
the entire pile by a brush at one time; and in this way from
one to two tliousand books a day can be glued by a single
workman. After the books are glued, they are taken to a cover
machine which automatically puts on the covers. It has been
found very advantageous in the use of electric glue pots that
the time and heat lost by workmen in carrying heated glue pots

a

H<j.

J.

Wiiiili

I'Ll.r

llh.MtR KiiuM.

machine which operates at constant speed is driven by a
Wcstinghousc type S motor.
The larger machine has a capacity of 26 tons of paper per
day at the rate of 475 feet per minute, 104 inches wide before
and 97 inches after trimming, and is provided with 25 dryers
and a 60-foot wire. The variable speed portion is driven by
a shunt-wound motor with a speed variation ranging from
Actual power
470 to 750 r. p. m., olrtained by field control.
determined by tests to drive the variable speed is 97 hp. The
the

50-'hp

constant speed portion
In

the

cutter

room

is

driven hy a 50-hp motor.

there

are

two cutters and an elevator
A lo-hp motor driving

operated by a lo-hp back-gcnrcH motor.

from place to place are eliminated. In the Ginn plant, the
heads of the embossing presses are he.ated electrically instead
of by steam, as in the old methods.
Several General Electric
500-watt cartridge fl.Tt-iron units were inserted in holes drilled
in the heads of these embossing machines, and connected to
the supply circuit through a suitable controlling switch.
The
results have been nnu-b more satisfactory than with steam roik.
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The

trunk corresponding to a certain group of 50 subscribers.

Conduit Clamps.

A

form of conduit clamp recently placed on the market by
& Seymour, Solvay, N. Y., is indicated in the accompanying illustration, where several clamps are shown holding iron
Pass

pipe conduit in place against a steel girder.

It

is

claimed that

21.

second movement of the dial locates the desired called subscriber in practically the same manner as the calling subscriber's
When a subline was connected initially to the idle pircuit.
scriber has completed the conversation and hangs up the receiver
the circuit at his station is completely opened, and certain

CONDUIT CLAMPS.
the clamps are neat, compact, of sufficient strength, very rea-

sonable in price, and easy to

install,

a screw-driver being the

only tool required.

Central Energy Automatic Telephone System.
AmeriTelephone Company, Rochester. X. Y., not
of the energy for operation supplied from the

In the automatic lelcplione system developed by the

.\utomatic

ciin

only

all

is

central

but,

station,

witli

the

exception

of

sub-station

the

no mechanical equipment is located outside of the
Only tiwo wires are employed in the subscribers'
circuit, and no use ;s made of the ground for selective purposes.
The scheme for calling is known as the hNTjenated-number
system, either single or double numbers 'being transmitted .it
one time as desired.
selector,

central

office.

In the particular system

here illustrated anil described the

accomplished by two motions of a 50-point dial by
means of which it is possible to select any one of 2500 subscribers
with three motions of a similar dial, and proper
Central station equipment, the subscribers could be increased

calling

— REL.W

number

to

At the

125,000.

central station the subscribers'

terminals are arranged in 50 groups, each group representing

50 subscribers. The fir.st movement of the caller's dial selects
the desired group, while the second selects the pruper subscril>er in that group.

When

a

subscriber

calling

removes the receiver fmrn ihe

all

switches to their "idle"

The

.

make back

contacts and

restore

po-sition.

was in the Ellis
which was soon followed by a
sy.9tem in the Eastman Kodak Works, Rochester, N. Y.
The
latest application is the exchange of the Home Telephone
Company, Ironton. Ohio, which is equipped for four hundred
direct lines and one hundred four-party lines, making a total of
.ippHcation of the above system

first

Hospital, Schenectady,

eight

Y.,

N^.

luindred telephones.

Milwaukee

of the Northern
Railway.

Construction

Progress has been made during the fall and winter months
on the construction work of the Milwaukee Northern Railway, which will soon open up cominunicalion l)etween the Eastern Wisconsin towns of Sheboygan, Port Washington, Fond
du Lac, West Bend and Milwaukee. The district thus thrown
open is extensive, rich and populous; but up to the present
lime has been practically isolated from llie Wisconsin metropolis because nf meager transportation
facilities.
Milwaukee
merchants will be placed in touch with 100.000 people, through
its

IJ

WIRE-CHIEFS DESK, IRONTON EXCHANGE.

R.VCK .\ND

relays at the central statiion

is

;

in

KU;. J.

ICxcept for sliorl distances in the centers of

agency.

some

Northern roadbed is located on its own right of way, and in almost a straight line.
There is practically but <>ne curve cm the line, between Port
Washington and Grafton and that is cnie of oidy j degrees. For
the rest of the distance almost without variation, except where
Ihe road crosses the tracks of the C, M. & St. P. and the C. &

,11 ilJJJ

111

the larger

.N.

W.

towns, the Milwaukee

way

railroads, the right of

follows a straight

The

line.

grade crossings is a feature which goes far to
insure safety from accident and permits of a liigh speed schedule.
The cninplete power itiuipineiit w;is purchased frnni ami built
entire absence of

by

Ihe

.Mlis-Chaltners

.iltern.ilors.

will

The

of

design,

both

eleclricid

dest-ribed

briefly

C<>mp.uiy,

;\llis-Chalmers

sland.ir<l

be generatinl

fe;itures

follnus;

as
in

the

I- MIIMMIIIN

LECTOK ON

WALL

h(H)k, tlic oirciHt
HprinK'«

of

the

SK-

Kir,.

2.

.MAI.NKMl

Sll.i

IIKIVKN

SK-

LKCTOk SyVITCII.

SKT.

from the central stalinn
calling

wt.ili'ni

sctfotor,

is

eloned

thereby

lliniiiKli

line to

the

iiUTgiziMK

a

which serves t»i cnnnocl the cnllinK
When
an "idle" inter-oonncctiiiK circuit.

(he ralliDK snbscrilicr
is

i>i>en«l

a.s

many

which may be frmti

rol;i-tcs

tini<^
1

as

to 50.

at

107

p.

r.

a rated capacity of

relay at the central station

sulwcriber*'

driven

the dial, the circuit ni his .ttation

the number pulled on the dial
Thus there would be tetei-ted a

will

enjoy the

Ameritvi
ir.-iolion

of

in.

|)inver

tlie

JKiuse

.it

gas

,ind

of

is

and

engines

equipment may be
alternating

405

volts,

current

by

three

1000 k\v n<MMnaI capacity,

by twin tandem gas engines, each with

i.Vkj h|).

<liNtiiiclinn

gas

of

for

ibne-pli.ise

direct connected .ilteruators each of
FK;,

.Milwaukee.

engine

This eiiuipiueul when
of being the l.irgest

driven

electric

in iiiK'ration

insl.illation

generating

units

in

for

piiriHises.

is luealed at Pml \\ asliinglon, and
have been provided ,ii ihr fdlNiwing
Itiirleigh,
points:
Cedarburg, (ieorgia .\venue, Marblehead,
Unrwii Deer. Ced.ir drove, West Hend ami Caiupbellspnrt.

The main iwwer

sites

for

luui.sc

siib-stalions

May
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and Commercial News

Industrial
Commercial

W^

Intelligence.

which each shareholder is entitled are being sent out. A statement accompanies the warrants which reads as follows "Yon
will note that if payment is made in full June 3, you will reAs the
ceive the dividends payable July 10 and thereafter.
dividend at the present rate equals $1.25 a share, the advantage
of anticipating payments will be apparent, as the subscription
price per share is practically reduced an equal amount, at which
price the stock pays slightly more than 6->4 per cent on the cost
of each share, which is in excess of the average return from
:

THE WEEK

TRADE— Tlie

unseasonable weather was
again the subject of complaint throughout a wide area, its effects
being manifested in checking retail trade, the dulling of reorder

IX

Wholesale trade in fall
business and in retarding collections.
goods was brisk from all points, except where the crops have
been seriousU- injured. Manufacturing plants are kept busy, a
further increase in the rate of pig iron production failing to
keep pace with consumption. Bank exchanges at New York
for the week were 15.8 per cent less than last year, but at other
leading cities there was an average gain of 17.3 per cent. Taken
as a whole, crop reports are a trifle more encouraging, insect
damage to wheat being reported checked in some States and
fair progress being made in planting spring wheat in the Northwest.
The cold weather, however, prevents best growth in

winter wheat and oats and cotton and retards planting of corn.
The iron and steel situation as a whole is stronger, both in
crude and finished lines, despite current record outputs. Steel
rails are being bought freely for 1908 delivery, and pig iron
The
sells briskly for the last half of the year at higher prices.
.\pril report of gross railway earnings shows a total aggregate
increase over April, 1906. larger than in any month for over a
year past, and fully 16 per cent larger than in April a year ago.
The gross earnings thus far reported for May show- a gain of

over

15.8 per cent

and business

last year's figures.

w-as

quiet,

Copper was

demand being

the

for

a little lower,

immediate

re-

quirements only. Production is increasing. The closing quotations were 24^c. for lake 24^c. for electrolytic, and 22->^c. for
Bradstrcct's reports 184 failures in the United
casting stock.
States during the week, against 154 for the previous week, and
161 for the corresponding week of 1906.
;

THE NORTHERN LIGHT & POWER COMPANY,

Red-

ding, Cal., has brought suit in the Superior Court to condemn
the right of about 25 land-owners along Cow Creek, in this
county, to the 5000 miner's inches of w-ater in said creek which

power company decides
The power company bases
the

to convert for

commercial purpose ~.

claims on a water right of 5000
inches, filed on Old Cow Creek in 1904. The point of diversion
The company prois above the ranches of the 25 defendants.
its

to take this water from Old Cow Creek and lead it
through ditches and flumes to its power-house site, where it
will be turned into another creek. South Cow Creek, which
will convey the water to Old Cow Creek at a point below the
ranches of the 25 defendants. The water will be lost to them
forever so far as irrigation purposes are concerned, and with
the 5000 inches taken from' the original stream there will net
be enough left in the dry season, when water is needed most,

poses

The power company bases its
to begin to supply their need.?.
right to take the water on the ground that it is a public servic:
corporation. In other words, it has the same right to condemn
riparian water rights that a railroad company has to condemn
a farmer's land for a right of

company
each

a.sks

farmer will

The

what
takes.
had supposed that

suit

is

Wcstinghnusc
per cent

last

year.

in

All

its

The power
amount of damage
track.

sufl^er.
It proposes to pay for
without a parallel.
The farmers

their riparian rights

WESTINGIIOUSE.— It
6t,

for

the court to determine the

defendant
it

way

were

inalienable.

stated from
shipment of material for the
is

excess of what

departments

it

at

Pittsburg that the
month of .April was
was during the same period of
the East Pittsburg shops are

occupied to their fullest capacity. The structural work on the
new addition has nearly all been erected and in another month
the building will be under roof. The company has finished the
Indicainstallation of the Pittsburg & Rutler Street Railway.
tions are that the entire $5,000,000. par value, of the new stock
being offered to stockholders of the Wcstinghouse Electric &
Mamifacturing Company, at $7.S per share, will be taken, thus
giving the cr)mpany $7. .500,000 for the purpose of carrying
through extensions plaimed and rein.bursing the treasury for
money spent in connection with extensions and bettcrnicnts already completed. Warrants indicating the number of shares to

other high-grade investment securities."

ROLLING MILL MOTORS.—The

largest order for steel
ever placed with a single concern w-as made public May
This was the order for 150.000 tons of steel rails placed by
II.
the Harriman lines w-ith the Tennessee Coal & Iron Company
In order to handle its greatly
for delivery after March, 1908.
increased business the Tennessee Company has placed an order
with the Crocker- Wheeler Company, of Ampere, N. J., for the
complete electric motor equipment of its new steel rail mil! at
The Crocker- Wheeler Company has, in
Birmingham. Ala.
fact, been obliged to open an office in Birmingham to handle therapidly increasing business in this section. The order includes
fifteen direct-current motors, designed for the arduous service of
Among
rolling mills, and aggregates about 575 horse-power.
rails

the other purchasers and users of the rolling mill motor are the
following: Alliance Machine Company, Bethlehem Steel Company, Carnegie Steel Company, Illinois Steel Company, Lorain

Company, Mineral Point Zinc Company, Morgan Engine
Company, National Tube Company, Pennsylvania Steel Company, Shelby Steel Tube Company, Tennessee Coal, Iron &
Railroad Company, United Engine & Foundry Company and
Youngstown Sheet & Tube Company.
Steel

THE ABNER DOBLE COMPANY,
cisco,

in

has appointed Mitsui

Japan and

its

& Company

territories,

engineers, of

San Fran-

to act as its sole agents

Korea, China and Manchuria, for

the sale of Doble tangential water wheels and hydraulic apparaThe industrial development that is now- taking place in
tus.
the Orient, and the increasing demand for high grade w-ater
wheel machinery will rr.ake this co-operative arrangement an
advantageous one for both parties. Mitsui & Company is the
largest

and most progressive engineering house

in

the

Far

East, and with its 35 branch offices is in a particularly good
position to handle the water wheel products of the Abner Doble

Company.

STANLEY EXTENSIONS.— Plans

have been prepared by

the Stanlev Electric Company, at Pittsfield, Mass., for a large
foundry building. The building is to be in the form of a letter
L and will be a combination monitor and three-story design.
main
In one of the monitor parts of the structure will be the
another
casting room for generator frames, beds, etc.. while
department will be given over to the casting of small parts by
The building is to cost about $.300,000 and a large

machinerv.

amount will also be expended
and casting machinery.

for

huge cranes, pattern-making

TELEPHONE ALLIANCE.— It

stated from Cincinnati
is
Telephone Company has formed an alliance
with the independent long distance companies and will be
enabled to connect with over 100,000 new subscribers in Northproern Ohio and many sections of Indiana. The agreement
interests have been in
vides that in small towns where the two
competition, the stronger shall buy out the weaker, the comthat the local Bell

pany maintaining the field to connect with the Central Union
Telephone Company for long distance service.

POWER

IN NEVAD.\.— It

is

stated

plant is to be built at Woodfords. Nev.,
of the Carson River, to supply light and

that

a

large

power

near the head waters

power to Carson City,
Ramsay, Wonder and Yernigton.
The lines will be extended as far south as Goldficld and ToRailroad Comnopah. it is rumorc<l that the Southern Pacific
to run
pany is having this plant erected so as to obtain power

Virginia,

Reno,

electrical trains

Buckskin.

through the proposed tunnel through the Sierra

Nevada Mountains.

.
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APPARATUS IN MEXICO.— The
&

Industrial

Engineering

Company, of Mexico City. Mex., has recently been
organized by a number of prominent business and financial men
who are familiar with the requirements of Mexican trade. It
will do a general machinery and supply business, and has acSuppl}-

quired the four-story building at Alcanceria No. 27, wliere it
will carry a large portion of its stock of goods and make its
general headquarters. The president of the company is W. W.
Wheatley, until recently president and general manager of the
Mexico City Tramway Company, who is also prominently identified with other important business and banking interests in
Mexico City and Guadalajara. The general manager is James
A. Peirce, formerly general superintendent of the Mexico City
Tramway Company, and before that with the Rossiter-McGovern Company, of New York, N. Y. The general sales agent.
William C. Benbow, has been in Mexico many years as an
expert dealer in mining, rr.illing and manufacturing machinery
and electrical supplies, and is well known in these lines of trade
throughout the country. The branch office of the WellmanSeaver-Morgan Company has been moved from its former location at Second Dolores 20 to Alciaceria 27, and Mr. Benbow
will hereafter act as sales manager for both the WellmanSeaver-Morgan Company and the Industrial Engineering &
Supply Company, S. A.

THE BRISTOL TRAMWAYS.— The

Bristol

Tramways &

Carriage Company, Limited, of London, operating the tramways of Bristol, England, recently purchased through its manager, Sir J. Clifton Robinson, an AUis-Chalmers vertical crosscompound Reynolds Corliss engine with cylinders 26 in. and 56
This unit will be installed in the central
in. X 48 in. stroke.
power station at Bristol to drive a looo-kw direct coupled.
direct-current generator. The engine operating under 140 lbs.
steam pressure will develop appro.ximately 1700 i. h. p. The
flywheel to be provided will have a diameter of 20 ft. and weigh
approximately 93,000 lbs. The Bristol station now contains four
Allis-Chalmers vertical cross-compound engines which are some1 hey have
wliat smaller than the new unit just purchased.
cylinders 22 in. and 44 in. x 42 in. and are used to drive 5S0-kw
generators. The engines now in the station have been in continuous operation for eight .years. Sir James Clifton Robinson
is also manager of the London United Tramways Station which
contains three 22 in. and 44 in. x 42 in. vertical engines of the
same size as those installed at Bristol and two larger units with
cylinders 26 in, and 54 in. x 48 in., or about the same size as the
new engine just purchased through the London office of the
Allis-Chalmers Company, 533 Salisbury Mouse, Finsbury Circus.

PITTSBURG SUPPLY CONSOLIDATION.— The
Company and

Union

the General

Company, capital stock $2.SO,ooo. The Union Electric Company
was organized in 1905 and the General Railway Supply Company in 1896. The offices and warehouses of both concerns are
The
now located at 31 Pittsburg Terminal Warehouses.
new company now occupies a 7-story warehouse, containing
20,ooo square feet floor space. The new concern will continue
the sale of lighting, railway, power, telephone and marine sup
plies.
It will continue the agencies carried by llic General Railway .Supply Company, namely, R. D. Nutlall Co., gears, pinions
and trolleys; International Register Products, General Electric

material and rail lionds; C'rouse-IIinds arc headlights;
Ixtckc high tcntion insulators and Wilson trolley clutches; also
motor and controller part* for Westinghousc and General Eler
The officers of the now company are: Messrs
trie apparatus.
line

Geo. W. Provost, president; I'crry R, I-'rost, vice-president, and
matvagcr of lighting department; J, P. Provost, treasurer; L, II.
Mr. Thos. M. Clulcy has been appointed
Keller, secretary.
manager of the railway departmcnl,

(iKNERAL ELECTRIC OFFICERS— The

annual mcctinR

of ihc General Electric Company was held May 14 at .Srhencc
lady, N, V. Thenc directors were elected: Gordon Abbott, Oliver
Ame', T. Jefferson Coolidgc, Jr., I'rederick P. l-'ish, Geo. L,
Gardner, Henry L Higgin^on, Roliorl Treat Pahie, 2d, all of
Boston; C. A. Coffin, J I'irriKint Morgan, S. L .Srhoonniaker,
W. M. Cratie. of Dalton.
Charles Steele, all <if New York
Marsden J. Perry, of I'rovidriirc, R. I
Ma.is
J. P. Ord, of
;

;

;

Albany, and E. W. Rice, Jr of Srliencctady. C)ii
directors' meeting in New York, the followinK
,

elected: C. A. Coffin, president;

A

W

May

(

)
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the president; vice-presidents, E. W. Rice, Hinsdill Parsons,
B. E. Sunny and J. R. Lovejoy M. F. Westover, secretary; H.
W. Darling, treasurer and assistant secretary I. S. Keeler, second assistant secretary; H. P. Schuyler, assistant treasurer;
Ed. Clark, general auditor; John Riley, assistant general auditor; S. L. Whitestone. assistant general auditor.
The duties of
;

;

the various vice-presidents remain the same as before the election.
The appointments of Messrs. Sunny and Lovejoy as vicepresidents have given great satisfaction within the company
and among their numerous friends in the entire electrical field.

LIGHTING AT CINCINNATI.—A contract has been
agreed upon whereby the Union Gas & Electric Company will
purchase from the Ohio Fuel Supply Company the natural gas
to supply Cincinnati.
In addition the local company secures
the systems installed by the Ohio Fuel Supply Company at
Norwood, Elniwood Place, Carthage. Lockland and Reading,
and will furnish these places with gas. Payment for the gas
is to be made from the gross earnings of the company, it is
understood, the Ohio Fuel Supply Company receiving 65 per
cent and the local company the remainder. In addition the Ohio
Fuel Supply Company abandons its plan to furnish gas in
Cincinnati and southwestern Ohio, leaving open the territory
from Dayton on the north, and a point about 100 miles east
of the city, which region will be developed by the local company.
The artificial plants will be closed down, but they are
to be kept in good condition, so that they may be put in operaThe gas is to be
tion at once, in case the natural gas fails.
sold in Cincinnati at 30 cents per 1000 cubic feet.
The deal
will not affect the negotiations of the Columbia Company for
the lease of the Cincinnati, Newport & Covington Light &•
Traction Company, it is said.

THE GENERAL INCANDESCENT LAMP COMPANY,
whose home

offices

and factory are

at

Street, Cleveland, has just appointed the

1811

W.

East Forty-fifth
F.

Irish

Electric

Company, of 60 Cortlandt Street, as its New York representaThis New York office will carry a stock of all types of
tive.
lamps and is ready to fill all orders promptly. The General Incandescent Lamp Company is the company which recently secured the largest single order for

Gem

lamps in the world. This

the new Pierce office building, St.
Six thousand
Louis,
In this building there are 7614 sockets.
of these sockets contain jo watt, 20 cp G. I. Gem lamps; 1014
installation

was made

at

in the lobbies contain 50 cp G.

SALES OF RARRIETT

I.

Gem

high efficiency units.

MOTORS— Among

recent installa-

motors by the Harriett Electric Manufacturing
Bucher Packing
Company, of Cincinnati, are the following

tions of Barrictt

:

Company. Cairo. Ill, Cincinnati Wire Bound Box Company,
Cincinnati; Shepard Lathe Company, Cincinnati; Bedford Cut
Stone Company, Rapid Electrotype Company, Cincinnati, 40
motors from }/• to 10 hp Queen City Machine Tool Companv.
Cincinnati, Ohio; John .\, Traylor Machinery Company, Den;

Railway Supply Company,
both of Pittsburg, have consolidated. The combined organizations will be operated under the name of the Union Electric
Electric

^\•

i.S

officers

at

the

were

Burcliard. assistant to

;

ver, Col.

Financial Intelligence.
THE WEEK IN WALL STREET.—The stock market

was

very dull, speculative interest being largely diverted to wheat
Adverse crop reports also had the effect of restricting interest
in stocks, and nervousness regarding the agitation against railroads was illustrated by a selling niovomenl in Union Pacific
on the appearance of a rumor that the Interstate Commerce
Commission had a<lopteil a report severely condenuiing the
liolicy of that corporation.
There was some recovery, however,
when it was learned that there was no foundation for the rumor.
The local franchise properties were quiet and neglected, notwithstanding the fact that more or less unfavorable talk was
heard abmit them, based on the probable passage of the public
utilities bill at All)any,
'The General Electric Company has
joined the ranks of the concerns which are seeking additional
capital, tlie tnatter in this case taking the form of a $i.s,ooo,ooo
convertible bond issue, 'There was some bearish manipulation
in Reading, Amr-rirafi Smeltitig and Canadian Pacific, while
National Lead ilevcloped unexpected strength. As a rule, however, the moveuicnts of prices were narrow and imimportant
I'Jeclric and traction stocks were weak, and prices generally
showed the downw.in! tendency. Toward the close of the week
General Electric dropped several points, the last quniation
showing a net loss of 4^'j. This was the heaviest decline in the
electric list, changes in other stocks of this class being merely
On the curb market there was a general disposition
fractional.

K

:

May
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to liquidate, particularly in the various "'rights,'' including those

of the
all

Harriman

low priced

May

There was a very light demand for
Following are the closing quotations of

securities.

issues.

21

NEW
May
.\Ilis-Chalmers Co
.\llis-Chalmers Co.
Am. Dist. Tel

&
&

14

May

.... ii}4
pfd.
31

—

American Locomotive....
Amer. Locomotive pfd..
.\merican Tel.
-\merican Tel.

g

27H
58

108

105

Cable.. 75

—

Tel

33
35

—
—

May

14

May
General

Electric

Western Union

Tel

com

Ry

pfd

123

Mass. Elec.

Mexican Telephone
New England Telep
Western Tel. & Tel

142^3
17

—

West. Tel.

&

19

—
—
—
—
—

53H

825^

81 J^
143

—

May

21

140

144

pfd

216

—

May

—

Interborough Met. Com.. 22j4
Interborough Met. pfd... $6%
Mackay Cos
Mackay Cos pfd...
Marconi Tel
Metropolitan St. Ry
N. Y. & N. J. Tel

BOSTON.
May 21

—
—
—

14

146

Hudson River Tel

W'estinghouse
W'e^tinghouse

American Tel & Tel
124
Cumberland Telephone...
208
Edison Elec. Ilium
General Electric
Mass. Elec. Ry

YORK.

21

62

Brooklyn Rapid Transit.. 60
Electric Boat
36
81
Electiic Boat pfd
Electric
Vehicle
Electric X'ehicle pfd

14

May

S/H

—
—

119

21

—
—
—

6'A

Tel. pfd.... 71

71

PHILADELPHIA.
May
American Railways
Elec. Co. of America
Elec.
Elec.

:

14

May

49J4
10

Storage Battery...
Storage Bat. pfd...

soH

—

May

21

49
10

50

—

Phila.
Phila.
Phila.

Electric

14

May

8J^
24J4

Rapid Trans

—

Traction
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have declared the regular semi-annual dividend of 2^^ per cent
on the preferred stock, payable June i.

BELL TELEPHONE.—

Advices from Boston state that in
the last four years the outstanding capital stock of the American Telephone & Telegraph Company has increased from $87,836,100, on Jan. i, 1903, to $131,551,400 on Jan. I, 1907, a gain
of $43,715,300, or 49 per cent. In the same time the number of
stockholders has increased from 10,790 to 18,194, a gain of
In the following table are shown the
7,404, or 68 per cent.
outstanding capital stock as of Jan. i, 1903, 1904, 1905, 1906 and
1907, and the number of shareholders and average number of
shares held by each stockholder on those respective dates

.Tan.

I,

Jan.

I,

fan.

I,

Tan.
Jan.

I,
I,

Outstanding

No. of

Capital Stock.

Stockholders.
10.802
15.743
16,892
17.565
18,194

1903
1904
1905
IQ06
1907

$87,836,100
127,068,900
131,551.400

131.551400
131,551,400

The decrease

May

14 .May 21
180

—
—

—
15K
—

May
National Carbon
National Carbon pfd
Union Traction
ITnion Traction pfd

14

nine shares in the average holdings per
stockholder is testimony of a steady growth in the constituency
of the company.

?i

S'A
23
91

May

71 J4

no

—
—

U. S. TELEPHONE ANNUAL.— The United States Telephone Company has issued its annual report for the year ended
Dec. 31, 1906. The income account compares as follows:
1906.

21

71

no

—
—

annual

re-

Operating expenses
year by $2,660,170 to $43,353,841.
rose in lesser proportion, standing at $21,841,884, which was
an increase of only $979,368 over the previous year. The net
earnings were $21,511,957, against $19,649,155 in 1906, but other
income fell off from $1,215,781 to $1,187,464, leaving the gross

fi.^cal

income at $22,699,421, $1,834,485 more than last year. Of this
gain $1,157,270 was lost in an increase in the items of interest
and rentals, which include the 7 per cent dividend guaranteed
on the stock of the Metropolitan Street Railway Company.
Taxes are placed in the report at $2,544,325, exclusive of the
special franchise' tax, which is in litigation, and the deduction
of these items from the gross inconiC leaves a balance of $4,After the pay742,869, an increase of $644,859 over last year.
ment of interest on the 41/2 per cent Interborough-Metropolitan
bonds and of dividends as guaranteed on the outstanding Metropolitan Street Railway stock, there remained a balance of
$926,501, which was applied to dividends of 5 per cent cumulative preferred stock of the company, of which $45,479,800 was
outstanding during the year. The full payment of this dividend
of 5 per cent called for a disbursement of $2,273,990, and, as the
balance only amounted to 2.04 per cent on this amount of stock,
in the

$402,032
172,955

$348,716
183,986

Inc.

Net
Other income

$229,097-

$164,730

Inc.
Inc.

$64,367
18,102

$247,199
107,800

$164,730
103.198

Inc.
Inc.

$82,469
4,002

$139,399

$6i.532

27,631

19.515

Inc.
Inc.

$77,867
8,116

$111,768
53.250

$42,017

Inc.
Inc.

$69,751
53.250

$58,518

$42,017

Inc.

$16,501

18,102

Total income

port of the Interborough-Metropolitan Company, of New York
City, shows a deficit for the year ended March 31 of $1,347,489,
compared with last year's deficit of $2,341,878. The earnings
from operations of the combined roads increased during the

payment resulted

1905.

Gross
Expenses

$53,336

Dec.

11,03'

23

INTERBOROUGH-METROPOLITAN.— The

the

81.3
80.7
77.8
74-8
72.3

of

CHICAGO.
Chicago City Ry
180
—
Chicago Edison
Chicago Subway
Chicago Tel. Co
Metropolitan Elec. com.. 23

Average Shares
Per Stockholder.

above-mentioned

deficit of $i,,347,489.

Charges
Balance
Preferred dividend
Balance
dividend

Common

Surplus

The balance of $111,768 was
$3,100,000

common

equal to 3.58 per cent on the
stock outstanding Dec. 31, 1906.

BONDS.—

GENERAL

In his recent annual reELECTRIC
port President Coffin referred to the need of new capital as a
result of the continued rapid growth of the business. This has
now been taken care of at a directors' meeting last week when
it
was voted to issue approximately $13,000,000 of 5 per cent
The bonds are to be
ten-year convertible debenture bonds.
dated June

1907,

i,

and

will

be convertible after June

i.

191

1,

company at par. They will be redeemable at
105 after the same date upon ninety days' notice, subject, howThe amount of
ever, to the stockholder's right of conversion.
into stock of the

the issue will be equal to one-fifth the outstanding capita! stock,
which is now slightly above $65,000,000. Rights will accrue to
shareholders of record on June 20. and subscriptions will be

The subscription price will be par and inand payments will be due one-half on July 20. 1907, an,1
one-half on Jan. .20, 1908. the stockholder having the privilege
of making full payment on July 20, whereupon bonds, or negoclosed on July 20.

terest,

tiable receipts therefor, will be delivered to him.

DIVIDENDS.— The

Philadelphia Electric Company has declared the regular semi-annual dividend of 25^2 per cent (25
cents per share) on the paid-in capital sfock, payable June 15.
The directors of the Kings County Electric Light & Power
Company have declared the regular quarterly dividend of 2 per
The American
cent on the capital stock, payable June i.
Graphophone Company has declared a quarterly dividend of i^
per cent on the common stock, payable June 15. The directors
of the Paducah Traction & Light Company have declared a
dividend of i per cent on the preferred stock, payable June I.
The directors of the Northern Ohio Traction & Light Company
have declared a quarterly dividend of J^ of I per cent, payable
June 15. The directors of the Pensacola Electric Company
have declared a dividend fif 3 per cent on the preferred stock,
payable June I. The directors of the Rochester (N. Y.) Railway Company have declared the regular quarterly dividend of
I
per cent, [ ayablc May 31.
The dircclors of the Chestnut Hill
Railway Company. Philadelphia, have declared the regular
quarterly Jividcnd of I'/j per cent, payable June 4.
The guaranteed qu.Tlerly dividend of 1% per cent on the stock of the
Amcric.'.n Telegraph & Cable Company will be paid June i

The

di.ectors of the

Washington Railway

&•

Electric

Company

SOUTH AMERICAN CABLE.— The Central & South
American Telegraph Company has authorized an increase of the
capital stock from $8,000,000 to $12,000,000. Of the increase,
is to be distribuled to shareholders of record May
25 per cent stock dividend to be issued on June t.
This amount covers expenditures for the Chorrillos. Iquique
and 'Valparaiso duplicate cable and other extensions and betterments. The remaining $2,000,000 is to be issued as the directors

$2,000,000
14 as a

may determine
include the

which will
and Colon cable and extensions in South

for capitalizing future improvements,

New York

America and Argentina.

BOND

ISSUE.— The following statement has
B. R. T.
been issued by Mr. C. D. Meneely. secretary and treasurer of
the Brooklyn Rapid Transit Company A special meeting of the
stockholders will be held on June 10 and 11. to authorize a
mortgage on the Rrooklyn Union Elevated Railroad Company
for $20,000,000. and one on the Nassau Electric Railroad Company for $5,000,000. to secure certificate's of indebtedness to the
Brooklyn Rapid Transit Company for advances to enable the
railroad company to make necessary improvements to its roaj
and equipments.
:
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GENERAL NEWS
ANNISTON,

station

the Little River

Power Company, has petiticnied the Board of County Com.missioners for a right of way over the county roads from the Cherokee
Electric
line to
its

Anniston. for the purpose of erecting a transmission line from

plant to this city.

question of constructing a municipal electric
hght plant is under consideration here. Alderman 0*Gara, is a member
of the Street and Lighting Committee.

Alabama Railway. Light & Power
Company has been sold to the Alabama Railway, Light & Power ComThe
pany, which has also absorbed ithe Little River Power Company.
company will also take over the street railway and lighting properties
The officers of the company are: T. H.
at Anniston and Talladega.

GADSDEN. ALA.—The

Xorth

Durango, Col., president; J. H. Hill, of Fort Payne,
Young, of Chattanooga, Tenn., secretary and

of

vice-president; L. C.

reported that Col. E. Randolph is contemplating the conversion of the old *'M P" railway into an electric line
and will extend the line from Mesa to Roosevelt.

EARL, ARK.— The

stock of the

capital

&

Earl

Tyronza. Telephone

has been increased from $5,000 to $10,000.

contmence at once on the elecwhich is to be built by the
Southern Engineering Company, of Pine Bluff. The combined system
Adam J. Robinson, of Pine Hluff, is president
will cost about $200,000.
of the company, and J. C. Wilson, of St. Louis, Mo., secretary.
.\LAMED.'\.

C.\L.

—The

W.

Graham

J.

Commission

has
as president, and A.

Light

been
I>.

or-

Golds-

I'.XIRFIELD, CAL.— E. D. N. Lehe. owner of the Dixon electrt
hghting system, has secured a temporary permit from the Board of
Supervisors to erect a transmission line along the county road from
Dixon to Rio Vista, and also the promise of the board that it will offer
for aalc on June 3 next a blanket franchise for a power transmission
line along the county roads in Silvcyvillc, Elmira and Green Valley
townships and along the road to Rio Vista. Mr. Lehe is planning to furnish electricity lo the farmers who desire to pump water for irrigation.

FRESNO. CAL. —^Thc

Chinese merchants of this city propose to inan electric lighting plant. A company has been incorporated under
The directors
the name of the Fresno Mutual Electric Light Company.
are Tong Duck, Sing Chung Lung, J. E. Ragsdalc and others.

stall

MONTEREY. CAL.—The stockholders of the Monterey & Pacific
Grove Street Railway & Electric Power Company will meet July 6, to
vote on the proposition of increasing the capital slock of the company
from $180,000 to $600,000. and if found advisable to increase the
Gcoige Heazleton is
bonded indebtedness by the sum of $300,000.
president of the company.
OAKLANI^, CAL.— The Board

of Public Works has adopted a resoof a pumping station for the salt
water fire and street sprinkling plant on the shore of I^ke Merritt.
Tlic pumpA will \>c operated by electricity, and a gasoline engine will
The cost of the
be insLallcH to l>e utilized in cases of emergency.
plant is estimated at $70,000.
providing

for

erection

the

OAKLAND, CAL. —Extensive
&

Oakland Gas, Light
StrectM.
The iwwer

improvemcats arc contemplated by the
to its plant on I'irHt and Grove

Company

Heat

hou!»c will practically be rebuilt.

The comfxiny

hajt

recently purchased a lurbogcncralor set of 8000 kilowatt capacity. Sicam
will be iiupplied by <w<i batlerie* of water-tube boilers nf 16,000 horse-

power

capacity.

.SACRA.MENTO. CAL.-

Prof. C. L. Cory, head of the department of
enKinrcring of the Univerwity of California, in making invefitigntion"! for
the purpone of eslimatinK the cos4 and maintenance of a municipal elecIt
has been Ruggested that (he city innuc lo-ycar
tric lighiing plant.
bond« and have the plant erected by private parlic*.

SAN IIKMNAHDINO. CAL.-The

San llernnrdinn Intcrurban Kail««y has filed a first mortgage lo the Los uXngclcs Truwt Company, a*
trustee, lo secure an issue of $i,om,oori in bonds lo he used in building
intrrurban lines from San Bernardino.

SANTA ROSA,
pcrviiHirs

cnmmer'

for

i.il

Company

Frank

by

francbitr

is

CAI,.— Application has been made

Ihc

uses

M.

nil

through

believed lo

fiOUI.DKR.

Iturris,

diMribullon
l>e

COI*— The

ca«hicr of ihc
of

Sonama

C'otinly.

Irchind the project.

con^lrttcllon

of

Santa

for

elrctricity

lo ihe

Hoard of

Koia Itank. for u
heating, and

lightiriif,

The

Kcl

River

is

Power

*

anolher

large

power
Company,
power of

water

under cnnnideralton by Ihe Jloulder Ilydro-Klrclric
which was formed for the purpose of developing Ihe water
Itoulder (reek below Unrkrr meadow* catit of Nederland;
will be conducted by Ihe means of a pipe line to a power

plant

Sii-

Ihe

water

mtalion

nl

a

TRINIDAD, COL.— The commissioners of Las Animas County have
granted a franchise to a company represented by C. L. Hendershot to
construct and operate an electric light plant.

CONN.— The

BRIDGEPORT.

request

many

in

company

the

putting the

Common

Council

has

granted

the

Company permission to place its wires
The Council also voted to
in the city.

Illuminating

Electric

L'nited

streets

provide special ducts for the use of the city in

to

alarm system underground.

fire

Northern Connecticut Gas & Electric Light
preparing to extend its lines through Melrose. Many residents of this place have signified their intention of installing electricity
for lighting their houses as soon as it is available.

MELROSE, CONN.— The

Company

will

Electric

E.

$400,000.

is

SOUTH NORWALK, CONN.— .\t
citizens

a special meeting held May 13 the
voted to appropriate $27,000 for enlargement of the municipal

electric

light

street railway,

electric

ganized by the election of
worthy, secretary.

lution

of

is

R. Sopris has made application to the State
section of coal land near Sopris upon which
plant and derricks, which will cost between $350,000 and

a power

to erect

is

RUSSBLLVILLE, ARK.— Work
and

It

purchase

.to

underground

GLOBE, ARIZ. — It

trio light plant

east

located.

SOPRIS, COL.— Gen.
Land Board

Ala.,
treas-

urer.

Company

tunnel,

be

will

Cowie, William Babcock and Norton Montgomery.

BESSEMER. ALA.—The

Henderson,

Eagle Rock, where a large generating
estimated that id, 000 hp can be generated there.
Another power station will be erected near the mouth of
Four Mile Creek, and the third station will be erected near the mouth
of Boulder Canon.
It is estimated that about 5000 hp can be generated at the two additional plants, which will give the company a total
The incorporators of the company are James
of 15,000 horse-power.

Wheelman

the

Construction NeWs.
ALA. — Howard \V. Saxton, representing

plant.

C—

WASHINGTON,

D.
Bids will be received at the Bureau of Supand Accounts, Navy Department, Washington, D. C, until May
28, for furnishing naval supplies at the various navy yards and naval staPortsmouth, N. II.: Schedule 801, electric cable and
tions, as follows:
conductor. Boston, Mass., schedule 81.2, electric wire, etc. Newport, R.
New York, N.
I., schedule 798, smokestack and flues, and boilers, etc.
plies

Annapolis, Md., schedule 805, inY., schedule 767, water-tube boilers.
candescent lamps, etc. Applications for proposals should designate the
schedules desired by number. E. B. Rogers, paymaster-general, U. S. A.

—

The .\ugusta-Aiken Railway & Electric Company
contemplating the development of a water power of 20.000 horsepower
on the railway extension to Columbia, S. C. E. P. Wetmoic is manager.

.\UGUST.\. GA.

is

BRUNSWICK. GA.— The Fore River Shipbuilding Company has
placed a contract with the Florida Electric Company, of Jacksonville,
for the construction and equipment of an electric plant of 150-kw capacity
The
at the terminals of the Atlanta, Birmingham & Atlantic 'Railroad.
plant will cost about $25,000. and the contract provides for 177 arc lamps
and 1000 incandescent lamps, all of which will be used at the terminals.
DOUGL.AS. G.\.— .v. B. Finley and E. Jowers, of Oserfield, are contemplating building an electric railway in Douglas, and will soon make
application to the City Council for a franchise and will also apply to the
Secretary of State for a charter.

M.VCON, G.\.— Bids

will be received by the City Council until June
furnishing light and water to cldy. In the meantime the city electrician has been asked to furnish an estimate (or erecting and maintaining a municipal electric light plant.

for

II

NEWMAN. GA.— R
on

May

D. Foure, city clerk, writes that tl»e citizens
voted to issue $13,000 in bonds to construct an electric light

4

plant.

.NEWMAN. GA.— Bids will be received until June 3 by the Newman
water and light commisHioncr for the following apparatus for its proposed
Two i5okw revolvingficld alternators for direct concicclpic Klalion
nexion lo steam cngincN; I wo medium-speed steam engines fur direct
W. U.
connection to above alternators; one switchliuard complete.
:

Pringle

in

secretary of the commission.

WAVCROSS.

-The City Council has granted to Burdetle I.oomis,
Waycross, and
IL Elmore, of Jacksonville, a franconntrticl and operate a ntrccl milway system in this city.
(;A.

George W. Decn,
cbiiie to

of

I*".

MOSCOW. IDAHO.—The
filed

known

formerly

pany,

ar1lcle«

as

incorporation

of

Light & Power Com& Power Company, has
The
capital sttK-k of $500,000.
The main oflicc
light stations.

Idaho-Washington

Moscow

the

with

a

Liglil

company now controls eleven electric
of the company will be in Mohl'ow and
l<i

(»

evident;

W.

S.

K.

Aldrich,

the oRWrrs ate

vice-president

ami

K^'nernl

M. J. Shields,
manager, and

Aldrich, secretary.

WAI-LA(

K,

IDAHO. -The

cided lo expend about
Strahnm, of Spnkiinr,

ARI.INfriON

Wallace Light

$5u,(NX} In

!

prrsiilent

MKH'.IITS,

iV

Water Company has

iniptiivrmrntn to

its

system.

de-

Kolirrt

1'*.

and numager.

ILL.— Messrs,

Bray

and

Katei

of

this

place arc preparing to in«tal| n smnll electric llKhling and power plant,
«nd have recently purcliuscd machinery nf the AllisChalmers (.ompany.

CIIICAGf*. II. I*. Swift \ Co, nrc contemplating the crrctioi
puwrr plnnl in cnnnrciinii wilb tin* plant at (heir ntock yar

large

of
Is.

a

May
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EDWA'RDSVILLE, ILL.— Capitalists
nearby

of

cities

in

Edwardsville and a number
Lebanon to Mt.

are planning an electric railway from

branch is also contemplated from Highland to Maryville.
connect with the l^st St. Louis & Suburban at Maryand Lebanon.

Olive.

.\

The new

line will

ville

—

The Ai^rora City Council has granted a franchise to
Aurora, Elgin & Chicago Railway Company to extend its lines to
Pigeon Hill.

ELGIN, ILL.

the

GARY, IND.— The

United

Corporation

has

secured

a

50-year

1047

power station on tlie east shore of the Seekonk River, and a sub-station
near the Boston end of the route, by the proposed Boston & Providence
Electric Railway.

BROCKTON, M.\SS.—The Edison Electric Illuminating Company has
placed contracts for the immediate erection of a new power plant at
East Bridgewater. The new power house will be equipped with two 2500hp steam turbines, together with boilers and other necessary equipment. The company is also planning to increase the capacity of its power
plant in this city to provide for the increased lighting load and will build

KXIGHTSTOWX, IND.— C. F. Baxter, city clerk, writes that the
question of enlarging and improving the municipal electric light plant is

an addition to its present power house at a cost of $150,000, which
with the new underground work will entail an expenditure in this city
The company is making an aggressive campaign
alone ot $250,000.
In addition
for the installation of electric motors for power purposes.

under consideration.

to the

Steel

franchise for gas, water, electric light and street car service in Gary.

LAFAYETTE, IND.— Cuno

Kibele, of Muncie, architect,

is

preparing

plans for a refrigerating, electric plant and water works for the Soldiers'
Home, and bids for the same will be received on May 28. W. S. Haggard
is

president.

PORTE, IND.— The

L.\

capital stock of the La
has been increased from $50,000 to $100,000.

Company

Porte

Telephone

^lA'RION, IND. — Arrangements are being made by the Marion,

Bluff-

&

Eastern Traction Company to issue $850,000 in bonds, the proceeds
of which are to be used for construction purposes.
ton

RED KEY,
and an

IND. — The question

of constructing municipal water works
being considered here.

electric light plant is

VINCENNES, IND. — The

Vincennes Light & Power Company has
Boston syndicate, whicn was represented
by Charles W. Sherman. The new company, which will be known as the
Vincennes Electrical Company, will remodel the plant and improve the
Albert Heitz has been appointed superintendent
entire lighting system.
The old company will continue in business and give its
of the plant.
sold

entire

its

electrical

attention

to

plant

a

to

the gas system.

COUNCIL BLUFFS, I.\.—The directors of the Independent Telephone Company have passed a resolution calling for an expenditure of
$4.2,000 for new construction work this year.
DAVENPORT,

—

lA. Extensive improvements are being contemplated
for the plant of the People's Light Company, which will involve an

expenditure of about

$230,000.

SH.VRON CENTER, lA.— The

capital

stock of the

Telephone Company has been increased from

Farmers' Mutual

$4,500 to $9,000.

Electric Light & Power Company, of
contemplating extending its transmission lines to this
place to supply electricity for lighting and power purposes.

SIDNEY, lA.— The Shenandoah
is

FORT RILEY, KAN.— Bids

be received until June i by Capt.
W. M. Whitman, constructing quartermaster, U. S. A., for furnishing
£nd installing electric light fixtures in buildings at this post.
will

IOL.\, KAN.— The Kansas City Southern Railway
the construction of a power house in this place.

is

contemplating

equipment with machinery that will carry the regular 500-volt service.
The change will require the installation of new motors and equipment.
A. M. Worthington is manager of the Louisville Lighting Company.
mayor, writes that bids will be reWarren
electric light plant, to cost about $30,000.

L.\.— John

ceived on June 5 for
B. Reed, New Orleans,

is

AUGUSTA, ME.—The

C. Lewis,

the engineer.

entered into a new contract
with the Kennebunk Light & Heat Company, whereby several concesUnder the new contract all the
sions have been secured by the city.
lamps will be in operation from dusk until daylight. .\ reduction has
also been secured in the price of arc lamps from $75 to $65 per year, and
in the series incandescent lamps from $36 to $30 per year, this being in
The city also gets the
addition .to the reduction in commercial rates.
benefit of commercial rates in the hose houses. City Hall and school
buildings,

merger,

city has recently

and secures the

right,

if

the

company

sells

its

plant to any

to cancel the contract.

F.MRFIFlLn, ME.

— Surveys

have been made and plans completed for
Shawmut this sum-

the construction of an electric railway to be built to
mer.
A. F. Gerald is interested in the project.

BALTI.MOKE, MD.— The

Baltimore Electric Light & Power Comconsidering the question of increasing the capacity of its plant

pany

is

from

1000 to 3000 kilowatts.

S. Cushnian has completed arrangements
A 50-hp motor
running his pap<-r mill at Cushman by electricity.
has already been placed in the plant, and a contr.ict awarded for .mother
of the same capacity.
For the present, electricity for operating the plant
will be furnished by the Amherst Gas Company, and later, when the
transmission line is completed from Turners Falls, electric energy will
be furnished by the Connecticut \'alley Power Company.

.\MIIKRST. M.XSS. Charles

M.\SS.

— Plans

which

of

will

arc light machines

F.XLL RIVER, M.\SS.— Small Brothers, of
new power house, which will

the erection of a

GARDNER, iL\SS.— Plans
Electric Light

Company

have

been

for enlarging its

this city,

have commenced

cost about $10,000.

by the Gardner
which will double
the construction of the power
completed

power

plant,

the capacity of the plant. The contract for
house has .been awarded to Scoville & Wheeler, of Worcester, Mass.
The company has purchased two .\merican Diesel oil engines of 225
horse-power each, a new Stanley alternating-current generator of 280 kilo-

watt capacity and a 190-kw Triumph direct-current generator. The latter
generator will be used to furnish electricity for manufacturing purposes.
The company has recently contracted with P. Derby & Company
The above improveto furnish electricity to operate the entire factory.
will involve

ments

an expenditure of about

$50,000.

M.\TT.APOISETT, M.ASS.- The Selectmen have granted
Bedford Gas & Edison Light Company a franchise to furnish

the

New

electricity

M.\SS.— The Electric Light & Power Company,
Abington and Rockland, is extending its service to the towns to the
The company recently established a lighting and power service
east.
in Hanover, and is now negotiating with the water commissioners of
Rockland and Abington to extend a special wire from Hancock to the
pumping station in Pembroke, a distance of seven miles, for power

NORTH ABINGTON,

of

purposes.

ROCKL.\ND, M.\SS.— The joint board of water commissioners of
Abington and Rockland are considering the question of operating the
pumping station at Big Sandy Pond, in Pembroke, by electricity. The
Electric Light & Power Company, of Abington and Rockland, has submitted a proposition to the ofEoials to extend its service from Hanover
pumping

to the

have been made

for

the construction

of a

station

if

the proposition

SPRINGFIELD, M.\SS. — Extensive improvements

is

accepted.

are planned for the

Electric Railway Company at Goulds
wheels will be installed to operate two 200-kw
The contract for this work has been
General Electric generators.
awarded 10 Black & Company, of Keene, N. H. The dam will be reThe storage battery plant located near
paired and raised this summer.
overthe power station of the Springfield Electric Company will also be

power station of the

A

Mills.

Springfield

pair of water

hauled.
light station of the Stoughton
soon be discarded and electricity for
The property of
lighting purposes will be furnished from Brockton.
the above company has recently come into the control of Stone & Webthey propose to
ster, of Boston, who have notified the Selectmen that
furnish electricity from the Brockton plant and will only operate the

STOUGHTON, MASS.—The

Gas

gas

&

Electric

plant

in

Company

this

electric

will

place.

GR.\ND RAPIDS. MICH.— The

Grand

Rapids-Muskegon

Power

the erection of another transmission line to this
city as soon as the Croton Dam is in operation.

Company

will

commence

Michigan Power Company has submitted to
Board of State .\uditors a proposal to heat the state capitol for
the next two years at $7,250 a year, provided the board continues to use
On the
the company's electricity for lighting and power purposes.
same conditions it would heat the old state block at $l,750 a year.
Otherwise the company would heat the capitol for $10,000 a year and the

LANSING, MICH.— The

the

old stale block

for.

$2,387.

M.\RCELLUS, MICH.— The
lighting plant will soon

for

BOSTON.

be ordered immediately to take the place of the old
now in use. -As soon as the new generatoi is placed
150 open arc lamps will be replaced by luminous arc lamps.

one

Four Corners

LOUISVILLE, KY.—As a result of the decision of the Louisville
Lighting Company to discontinue the distribntion of the 110 and 220volt service, which it has furnished its subscribers for a number of
years, many merchants within the boundary of First and Tenth and
.Main and Walnut Streets, are having to replace their present electrical

FRANKLIN,

—

in this town.

I.\.— George B. Linney, of Osceola, is interested in the
construction of a dam over Osage River for power purposes, the cost of
which is estimated at about $rS,ooo.

OSCEOL.\.

Shenandoah,

new construction work the company is replacing the present arc
with new and improved arc lamps.
CHICOPEE, M.\SS. Preparations are being made for placing the
contracts for new equipment for the municipal electric light plant, which
reading of
will be awarded as soon as the Aldermen pass on the second
additions
the ordinance appropriating the money for improvements and
Two i8o-kw generators will be purchased,
lo be made to the plant.
lighting system

contr.nct for the generator for the electric
Frank W. Knapp is interested in

be awarded.

the project.

SAULT STE. ALVRIE, MICH.— The Saull Ste. Marie Gas & Electric
Company has recently lloalcd its $100,000 bond issue, the proceeds of
which will be used to continue the extensions of its system. The plant
of the

company was only recently completed.
The organization of

.\UROR.\, MINN.

—

.-'

company and

franchise for the establishment of an electric light plant
consideration by C. R. Hill and other local business men.

a

application for
is

now under
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CANNON

MINN.—The

Fu\LLS,

about

light plant, at a cost of

MINN.—The

ISANTI,
lighting the

town by

question of constructing an electric

$10,000,

Council

under consideration.

is

said to

is

be procuring estimates

for

electricity.

MINNEAPOLIS, MINN. — The
electric light ordinance,

City Council on May 10 passed the
which provides for converting the unused pump-

The plan is first to supply the
ing stations into electric light plants.
with electricity needed for public lighting, and later to develop
the plant so that it can supply electricity to private consumers.
city

ROCHESTER, MINN.—It

reported that the Great Western Railthe construction of an electric railway

is

has under consideration
from Rochester to Winona, and also to Osage,

v.ay

la.,

and to Red Wing.

ST. PAL'L, MINX.— The Northern Resting & Electric Company has
completed arrangements to absorb the entire distributing system of the
Manhattan Light & Power Company, and has applied to the Council for
approval of the proposed merger. Should the Council approve of the
merger the Northern Company will take over the conduits, wires and conThe power plant of the Manhattan
tracts of the Manhattan Company.
Company is not included in the sale and should the transaction go
through this plant will be closed and the electric wires and steam heating
pipes will be connected with the Northern Heating & Electric Company's
plant.
The Manhattan Company has operated for a number of years in
a restricted portion of the

downtown

JACKSON, MO. — Plans
works

pumping

KANSAS CITY,
terested in a

district.

a combined

electric

lighting

and water

are being prepared by Hiram
The entire work is to cost about $3S,.ooo.
MO.— A. L. Thompson, of this city, is reported in-

station

Louis.

Phillips, St.

for

this

for

company which

erect a public service electric

power

Plans for the plant have not been
made and the company is said to be desirous of securing proposals
from engineering firms capable of making complete plans.
station in Zamboaiga,

Mindanao. P.

I.

—

MEMPHIS, MO. The Iowa-Missouri Traction Company has filed a
mortgage with the Knickerbocker Trust Company, of New York, N. Y.,
The company proposes to
to secure an issue of $1,000,000 in bonds.
H.
construct an intcrurban railway from Fairfield, la., to this city.
Flackledgc is president of the company.

—

NEV'AD.\. MO. The Missouri Water & Light Construction Company
expend about $100,000 in reconstructing and improving the comAn
bined public service and street railway power station in this city.
air compressor, steam boilers, street railway supplies and other supplies
Hiram Phillips, St. Louis, is preparing plans for the
will be purchased.
will

work.

ST. LOUIS, MO.— The Union Electric Light & Power Company.
which has the city electric lighting contract, is said to have offered to
make a reduction in the present lighting rates from $98 to $70 each for
arc lamps if it is given a contract for 10 years, to begin at the expiration
of the present contract in 1910. This will mean a reduction in the annual
lighting bill of more than $100,000. The Board of Public Improvements
considering a bill providing for letting the new contract immediately.
If the bill passes the Municipal Assembly and the contract is let within
two or three months, out-of-town lighting companies can enter into
competition with the local company.
is

SPRINGFIELD. MO.— The

citizens

have voted to grant Edward

\'.

Eiscnmaycr and others a lighting franchise. The company
power plant on the north side to furnish heat,
and power to city.

Williams, A.

J.

propoftcA to construct a
gas, light

REIJ LODGE,

MONT.— The

decided to construct a

new

ASHLAND, NEB.—The

Northwestern Improvement Company has

electric

power house.

of the Ashland Light. Mill & Power
Company located on Wahoo Creek was destroyed by fire on May 9, enThe town will he without electric light
tailing a losA of about $10,000.
for several monthn.
plant

LINCOLN. NEIJ.-The

Stale Board of I^ndn and Buildings has
the WcKtinghousc Electric & Manufacturing Company for the installation of a 4')-hp motor at the pcnitcnliary, to cost
A dynamo i« to be installed later, which will furnish electricity
I509.
for light and power to the state capilol building and the Home for

awarded a contract

tSTANTON, NEB.— The
'.•'

-

Thf
.

City Council has revoked the franchise of the
impany to who^c rights Frank Sandcrn has "(uccecded.
n)»n ratified the employment of W. W. Vnung and R. P.
-il
attorneys cmployrd by the city to secure the purchase

and inntalUlton of an

SECAUCUS.

N.

FreeholHurs until
liKbliDK syttrm in

SecaucuB.

terms of this contract to Dec.

pumping

service

and Toralemon

1907, at each of the high-pressure fire

31,

borough of Brooklyn,
Willoughby and St. Edwards

stations, located in the

and

Streets,

at

at

Furraan

Streets,

re-

spectively.

N. Y.— The Atlantic Light & Power Company on May
was granted
franchise by the Town Board, and immediately afterward the electric lamps were in operation. The company is planning to
light Ravena also, and plans to have a permanent plant in operation within

COEYMANS,

9

.1

months.

five

CORONA,

N. Y.— Bids will be received until May 27 by
superintendent school buildings, New York City, for
installing electric equipment in School 16, Corona, borough of Queens.

C

B.

L.

I.,

Snyder,

J.

MADISON

BARRACKS, N. Y.— Bids will be received by the constructing quartermaster at Madison Barracks until June r for constructing an electric lighting system at the post, also for furnishing electricity
for exterior

and

interior

MARCELLUS,
of the

new

N. Y.

electric

lighting.

—Work

will

soon commence on the construction
W. Knapp is interested in the

Frank

plant.

light

pioject.

MIDDLETOWX.

N. Y.— The State Commission of Gas and Electri-'
the Orange County Lighting Company to issue
$45,000 in bonds, the proceeds of which are to be used for the purpose of
extensions and betterments to its plant.
authorized

has

city

NEW

YORK, N. Y.— Bids* will be received until May 27, by C. B. J.
Snyder, superintendent school buildings, for installing electric equipment
in additions to and alterations in School 32.

NEW YORK,
and

brick

erected at

N. Y.

— Plans

power house
259 West 123d

for

have been

filed

New York

the

for a two-story

concrete

Company to be
Charles F. Hoppe is the

Edison

Street, to cost $70,000.

architect.

NEW

—

YOKK.

Bids will be received by John H. O'Brien, comN. Y.
water supply, gas and electricity, New York City, until May
28, for furnishing, installing, maintaining and reserving for use of the
high-pressure fire service, all apparatus and equipment necessary foi
generating and transmitting 3350 kw of three-phase, 6600-volt, 25-cycle
electrical power, and furnishing and delivering this power under the
terms of this contract to Dec. 31, 1907, at each of the high-pressure fire
service pumping stations, located in the borough of Manhattan, at Oliver
and South Streets, and at Gansevoort and West Streets, respectively.
missioner

OGDENSBURG,
hds granted
to transact
bonds.
The
to take over

the

— The

Commission of Gas and Electricity
Ontario Power Company
issue $150,000 in stock and $150,000 in
State

of the

New York &

business and to
proceeds from the sales ot securities allowed will be used
certain water

Waddington

the

N. Y.

petition

power and rights at Waddington, to purchase
and for extensions and repairs to the

electric light plant

plant.

PIER M ONT, N Y.— The Rockl and Railroad Compan y has been
granted a franchise by the Village Trustees for the construction of an
Application will also be made to
electric railway through the village.
the Town Board of Orangetown for a franchise over the roads in the
villages nut incorporated in order to reach the New Jersey line, to make
connections with a line to New York.
.

SIfERBUKNE.

N. Y.— Levi Collins, village clerk, writes that bids
probably be called for in June or July for the cohstruction of an
H. B. Sweet, of Utica, is the
electric light plant, to cost about $15,000.
.

will

engineer.

SYRACUSE,
Syracuse

&

mortgage

of

Y.— The

Slate Railroad Commission has granted the
Bay Railway Company permission to issue a first
$1,001,000. the proceeds of which to be used for construc-

N.

Snutli

tion of the road.

OMAHA, NER,— Work ha« commenced on the addition to the power
hotue of the Omaha Electric Light & Power Company at Fourth and
Jones StrcctSi the cost of which is estimated al $s,oou.

CoH,.

21.

BROOKLYN, N. Y.— Bids will be received by John H. O'Brien,
commissioner water supply, gas and electricity. New York City, until
May 28, for furnishing, installing, maintaining and leserving for the
use of the high-pressure fire service, all apparatus and equipment necessary for generating and transmitting 1830 kw of three-phase. 6600-volt.
25-cycle electrical power, and furnishing and delivering this power under

tr>

Fricndleits.

elcr'r-

XLIX, No.

and was amended at his request by its authors, so as to provide for
proper compensation to the state for the privileges granted the company.

city

will

Vol.

elcclric

Hg^-ing plant,

J.— Bids will be received by the mmrd of Chosen
May a^, for wiring and installntion of nn electric
the New Cntmly Alms House' at the County I'arm. at

Waller O'Mcarn, of Jersey Cily,

AKRON,

i«

clerk.

v.— The Town Board hat gwnlrd the Gcnescc Elcclric
Power Company a (rnnchltc to huild a (rnn^mintl'm line through ihr
N.

town <o the stone crushing plant

ALBANY,

N.

at west

end

of villng''-

paMed the O'Nril Merritl
Thin was
lA>ng SauU Development Company.

Y.— The Senate

has

hill,

in

the hill
corporaling the
which, after patting hnth Senate and Assembly, reached the ((ovcrnor,

C.OLDSlUlRO.

N.

C— The

Stale

expend oboui $10,000 for n nystcm
Goldsboro and Mortjantown.

to
at

GKEENSBOUO,

Commission

at

Raleigh has decided

of elcclric lighting for the aayltims

C—

The Greensboro Elcclric Company has sold
N.
and holdings lo W. T. Vanbrunt, of New York, N. Y,, and
Dec Allen and associates, who will soon lake over the plant. The new
owners have acquired a fnuichisc for a railway from High Point to
(irrcnsbnro. and nrc now constructing nn electric railway from High
Point to connect with the compatiy's steam road from Thomasville to
Its

plant

Ctlcndon.

Wn-MIN<^'iTON, N. C.-Tlic city lins grnnlrd a franchise to ihr Tide
water Power Company, n subsidiary compiuiy lo the Hugh MncKac &Company lntcrr*tp«, developing n large water power on the I'ce Dee
Klver, ino milot distant. In transmit electricity to Wilmington to operate
the pubttt- liglitinu plant, and supply power probably for the Consolidated
Electric ('i»mi>ony, in the cily, and lo Wrighlsville Beach lines operated
by the MacKae

VALLEY
In

mr\\

Ihr

interests.

CITY. N.
muntcipal

D.- At nn election held recently the citizens voted
Ituhting pinnt.
A hnnil pr«»p"'''ti"n f">

cleclric

May
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increasing the efficiency of the plant in case the people decided to keep
the plant in operation was also carried.
Owing to lack of proper equipment and mismanagement the inferior service given by the plant caused
the decision to

sell.

AKRON, OHIO. — Plans

under way for the consolidation of the
Northern Ohio Traction & Light Company, of this city, and the Cleveland, Painesville & Eastern Railroad, of Willoughby, which are both
owned by Henry A. Everett and E. \V. Moore and their associates of
are

Cleveland.

CINCINNATI, OHIO. —The

Wilmington

Springfield,

&

Cincinnati

Railway Company has filed a mortgage for $4,000,000 in favor of the
Knickerbocker Trust Company to secure a bond issue of like amount.
The company proposes to build an electric railway between Cincinnati

and Springfield.

New

the

install

Sprague Electrical Company has secured
light system at Tuscarora Park at

electric

Philadelphia.

COLUMBUS, OHIO.— F.

C. Caldwell, professor of electrical engi
neering, and Embury A. Hitchcock, professor of experimental engineering of the Ohio State University, will make a test of the municipal
electric lighting plant to determine whether the present machinery is

adequate to carry its present load and 300 more arc lamps, before the
Board of Public Service contracts for additional machinery, which will
cost $50,000.

return for extending its electric railway to
this city the Northern Ohio Trachas received an extension of eight years to its
making the franchise run 25 years from the

town about three miles distant from

tion & Light Company
franchise in this city,
present time.

MASSILLON, OHIO. — The County Commissioners have granted the
Canton-Akron Consolidated Railway Company, affiliated with the
Northern Oliio Traction & Light Company, a franchise for a line between this place and Greenville.

MECHANICSBURG, OHIO.—The
pany has increased

capital stock

its

PAYNE, OHIO.— The
creased

its

capital

Home

Payne

Com-

Mechanicsburg Telephone
from $35,000 to $50,000.
Telephone

Company

has

in-

stock from $15,000 to $25,000.

stockholders of the Toledo Railways & Light
meet on June 15 to vote on the acquisition of the Toledo
Gas, Electric & Heating Company and the increase of capital stock from
will

$ij. 000,000 to $15, 000,000.

for

heat and

the

to

Lee

Hotel

building,

power plant to furnish electricity
hotel building and to other
The Robert B. Orr Engineering Company,

other service

buildings in that vicinity.

Kansas

addition

to be erected, will contain a

is

light,

Mo.,

City,

ASTORIA,

said to be preparing plans for the plant.

is

ORE.

the

to

— The

City

Council

years.

PENDLETON. ORE. — Preparations
Company

are being

made by

construction of two
Milton and the other at Freewater.

elected at

for

the

ROSEB'URG, OiRE.— At an

the Walla Walla

sub-stations,

one

to

be

citizens voted
Council whenever they
it
necessary to call a city election to vote on the question
of issuing bonds to install water and lighting systems at a cost not to
exceed j$25o,ooo.

amend
may deem

the city charter,

to

election

held recently the

authorizing the

City

HARRISBURG, PA.— The
i

Company

to build a

to

incorporators

Governor will be asked to grant a charter
Campbellstown Electric Street Railway
line five miles long between these two points.
The
Harry Baum. V. R. Dissinger and L. Raymond

&

Palmyra

on June

the
are:

Riegert.

HUGHESTOWN,

PA.— The Town Council has passed the ordinance
granting a franchise for the use of Parsonage Street to the Pittston &
Avoca

Street Railway

LEBANON,
extend

to

its

PA. — The Lebanon Valley Street Railway Company plans
system from .Vvon to SchaefTerstown. a distance of six

—

LEBANON,

PA. Application has been made by George B. Stucker.
Grnbb, Alfred and Henry Snavcly for a charter for the Lebanon &
Bismarck Street Railway Company, which purposes building a line from
Lebanon to Mt. Gretna, via Bismarck.
L.

LEWISTOWN,

PA.

— An

Lcwislown Light,

made
Heat & Power Company.
The
application

is

about

to

be

for a charter

incorporators
arc H. Laussat Gcyclin. F. King Wainwright and William Innes Forbes.
for

the

NEW
Street

Com-

line.

—

YORK, PA. Burgess Martin has signed the ordinance passed by West
York Town Council granting a franchise to the Hanover & York Street
Railway Company for a line on King Street. The ordinance granting
the York Street Railway Company a franchise on West Market Street
was passed on the same ballot with the Hanover & York Company's
franchise.

YORK, PA. — York

capitalists are interested in a project to connect
Lisburn and New Cumberland by an electric railway, which would make a continuous electric road between York and
Harrisburg.
Preliminary surveys for the new line have been made, and
electricity for operating the road will be furnished by the York Haven

Lewisberry,

city,

VA'^ater

& Power Company.

HENDERSON, TENN.— At

an election held recently the citizens
voted to issue bonds for an electric lighting plant. The City Council is
said to be considering the proposition of purchasing the local electric
plant and will greatly enlarge and improve the same.

CLEBURNE, TEX. — Application

CASTLE, PA.— The
Railway

to he mailc in

of the

has been made to tlie City Council
and operate a street railway over certain streets
Martin is interested in the enterprise.

W.

city.

L

ROYSE

CITY. TEX.—The electric light plant of the Royse Milling &
Light Company was recently destroyed by fire.
ROANOKE, VA.— The City Council has granted a franchise to the
Roanoke Traction Company to build an electric railway in the southwest section of the

city.

ROANOKE, VA.— The

Roanoke Heat, Light

Company has

Pittsburg, Butler,
filed

a charter

Harmony & New

for

extensions

& Power Company

has

awarded the contract for the construction of its new power house to
H. G. and L. G. Dill, consulting and contracting engrineers, of Washington, D. C.

The building

will cost

about

$25,000.

be received by C. F. Larrabee, acting
Commissioner of Indian Affairs, W'ashington, D. C, until June 12, for
furnishing materials to construct and complete at the Tulalip School.
Wash., dormitory, residence, hospital, warehouse, power house and
electric lighting plant.
For further information apply to Charles M.
Buchanan, superintendent.
an electric light plant here

will

L.

Anderson has decided

.0 construct

at once.

—

LODI, WIS. George Bancroft, village clerk, writes that the citizens
on April 9 voted to issue $7,000 in bonds for an electric light plant.
No engineer has been selected. A temporary engineer is now making

MARSHFIELD, WIS.— The

to

Castle
its

Hue

PHILADELPHIA, PA.— The Town

Council of Phoenixville has been
aske<l 1<» grant a franchise to the Philadelphia Intcrurban Railway Company for forming the Roycrsford Street Railway Company to build
street railway over certain streets of that town. The plans of the company provide for the construction of a road from Plincnixvillc to this
city by the way of Bcrwyn.
;i

has practically finished

into the stand pipe.

OSHKOSH. WIS. -F. H. Josslyn, of Oshkosh. a promoter of the
Northern Hydro-Electric Company, writes that Daniel W. Mead, ChiNothing definite has yet
cago, 111., is engineer for the proposed plant.
been done.
REEDSVILLE, WIS.

—

Charles Heim. village clerk, writes that conmunicipal electric light plant have been awarded as follows: Electrical macliinery and generator to the Central Construction
Company, of Oshkosh, for $933; for tvvo 30-hp producer gas engines to
the Columbus Machine Company of Columbus. Ohio, for $2,250; construction of power house to Duggart & Brenner, of Reedsville, for $1,940;
triplex power pump to G'ould Company, of Chicago, 111., for $638; Smith's
automatic gas producer to the Smith Gas Power Company, of Lexington.
Ohio, for $1,400 and for wire to Julius .Vndre Company, of Milwaukee.
for

the

Wis.

LARAMIE, WYO.-E.

A. Phinney, of Ouray. Col., and J. A. Arbohave purchased the plant of the Laramie
It ics reported that the plants at Ouray and
Light &
Laramie will be consolidated and the plant at T-aramic will be improved
gast,

of

Wayneshurg. Pa.,
Power Company.

and enlarged,

NELSON,

Evans City and Ellwood City.

city of Marshfield

power house for its new electric light and water works plant, and
has now begun the installation of equipment.
Concrete foundations
have been prepared for supporting the AUis-Chalmers Reliance belted
engines which will be used to drive two AlHs-Clialmers alternating-current
generators, one of 225-kw capacity, and the other of loo-kw. The engines
are 14 in. x 30 in. and 18 in. x 42 in. respectively, and the generators are
6o-cycle, 3-phase machines. Of these two units the smaller will be used to
carry the day load, leaving the larger portion of the lighting load for the
Three new 150-hp boilers of the horizontal tubular
larger machine.
type -2 in. X 18 ft. will generate steam for the operation of the station.
In a sub-station, some distance away, the new pump will be installed
seventeen feet below ground, by means of which water will be pumped
the

tracts

Company.

miles.

1*.

its

appraisal of the present plant.

has granted a franchise to
Messrs Adair and McFarland to build and operate an electric railway
between Astoria and Fort Stevens. The franchise is for a term of 30

Traction

Street Railway

SOUTH

CAMPBiELLSPORT, WIS.— W.

OKLAHOMA, OKLA.—The
which

& Reading

signal system along

BETHLEHEM, PA.—The South Mountain Traction Company, composed of local capitalists, has asked for a charter to build a
line between the western limits of South Bethlehem and the eastern
limits of Northampton Heights.

TULALIP, WASH.^Bids

TOLEDO, OHIO.— The

Company

Pottstown

Ramsey block

will install the

for a franchise to build

MASSILLON, OHIO.— In
a

POTTSTOWN, PA.— The
pany

this

COLUMBUS, OHIO. — The
the contract to

1049

B.

C— The

West Kootenai Power Company has taken over
Power Company, which gives the

the plant and property of the Qjscadc
company a total capacity of 30,000 hp.

WINNIPEG, MAN.— The

Board

of Control

has recommended to the

City Council that 100 additional street Iamp^ and two regulators be purchased at an estimated cost of $4,500 for extension of the street lighting

system.
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Saraguay Electric Light &
has secured the contract for lighting
The company agrees to install loo Nernst lamps
the town for lo years.
at $25 per lamp per year for single glower and S35 for double glower

Railroad Company, which recently purchased the Las Animas Light',
Power & Manufacturing Company.
CHia\GO. ILL.— The Rockford. Oregon & Southern Railway Company has been chartered, with a capital stock of $10,000. tor the purpose

lamps.

ot

NOTRE DAME DE

Power Company,

GR.ACE,

QUE.—The

Cartierville.

of

constructing an electric railway from Brooklyn.

C. Jones is

Company

Elections.

one

to

111.,

F.

Di-xon.

of the incorporators.

LINCOLN. ILL.— The

Lincoln Railway

&

Light

Company

has been

stock ot $2,500. by M. O. Payne and others.
The company is successor to the Lincoln Street Car Company, which
'was reported recently to have been sold to W. R. Schott, ot Chicago.
chartered, with a capital

MA^CHESTER, CONN.— At

meeting ot the Manchester
the company was reorganized and a
new board of directors elected as follows: Arthur E. Bowers, H. O.
Ecwers. E. S. Ela, Dr. S. M. Bradley and Harrison B. Freeman, Jr. The
directors have organized with the following officers: E. S. Ela, president;

& Power Company

Light

XL

annual

the

held Jlay

7,

Bradley, secretary, and H. O. Bowers, treasurer.

S.

ST. LOUIS. MO.— The directors of the West St. Louis Water &
Light Company have re-elected the following officers for the ensuing

John H. Bothwell, president; John F. Lee, vice-president; Wm.
Kennett, secretary and treasurer; Wm. H. Lee, Charles E. .\ndrews,
Thomas H. Francis and D. R. Francis, Jr., are the directors.

year:
P.

CAMDEN,

Jersey Gas, Electric Light

&

Company

Traction

South

ot the stockholders of the

N. J.— At a recent meeting

the following directors

were elected: David Baird, Thomas C. Barr. Frank Bergen, H. 'Blackwell, Frank O. Eriggs. John J. Burleigh, Forrest F. Dryden, Col. A. B.
Kuser, Rudolph V. Kuser. John D. Kuser, Thomas N. McCarter. Uzal
The directors elected the following
II. McCarter and W. J. Thompason.
officers: Col. A. B. Kuser. president; John J. Burleigh, vice-president;;
Frederick Evans, secretary;; Charles G. Cook, treasurer.

SUSSEX,

N.

J.

— At

the Woodburne Electric Light,
held recently, the following officers were elected:
a

Heat & Power Company,

meeting of

Charles A. Wilson, president and general manager; Charles H. Crisman,
vice-president; A. W. Bedell, secretary and treasurer; directors: C. A.
Wilson, C. H. Crisman, John J. Stanton, Clarence T. \'an Sickle, A. W.
Bedell.

ALBANY,

N. Y.

— .At

the

annual

meeting

of

Home

'the

Telephone

James
held recently the following directors were elected:
Moore, T. Henry Dumary, William H. Keeler, Albert Hessberg, E. B.
Toedt, Howard Hcndrickson, Eli M. Woodaj-d, Richard Stephens, Samuel
B. Rawson, Irving H. Griswold, Theodore M. Brush, Frederick H.
Sudro, E. F. Allen, E. E. Williams and Harry H. Bender.

Company

CANTON, OHIO.

—The

Canton Electric Company, recently formed by
the consolidation of the Canton Heat, Light & Power Company and the
Central Heating & Lighting Company, has elected the following officers:
Henry L. Dohcrty, of New York, N. Y., president; Richard E. Breed
and Herbert T. Hartman, of Philadelphia. Pa., vice-presidents; Frank
p.. Bell, of Philadelphia. Pa., secretary and treasurer.

VERGENNES. VT.— At

the annual meeting ot the Vergennes Electric
held May 11 the following officers were elected: Capt. C. E.
Parker, president; E. S. Marsh, of Brandon, vice-president; Frank K.
G099, of Mompelier, secretary, and C. E. Parker, treasurer.

Company

J^eW Industrial Companies.
THE ACME ELECTRICAL CONSTRUCTION & SUPPLY COMPANY,

of Chicago, III., has been incorporated for the purpose of carrying on an electrical and supply business. The company is capitalized at
Sio.ooD. and the incorporators are: John J. Williams. J. William I.undgren
and Frcrj A- Wescott.

THE BELL ELECTRIC CONSTRUCTION,
ban

filed

mock

capital

.Mary

articlt-R

L

of

incorporation

The

of $5,ocjo.

Hell, of

New

with

directors arc:

New

of

Secretary

the

A.

C,

of

York. N.

T.

Hell.

R.

Bell

Camden. N.

of

J.,

THE

(.K.MtOI.PH
of

and

ELECTRIC COMPANY,

inoriMiralion,

will)

a capital

^XikU

of St.
of

Urnin,

$100,000.

bun

has

incorporated, with a capital utock of $350,000, by William liailcy,
Franklin l^auron and Jo«eph S. .Swain.

articleN

a

York. N. Y.

THE BELL ELECTRIC COMPANY,

Thomas

Mo.,

The

of association have been filed by the
Indiana Lighting Company, with a capital stock of $3,000,000.
William M. Wherry, Jr., John W. Tobin and Ivan L. Meloon. all of
New York. N. Y., are the incorporators. The Central Indiana Company
is a branch of the National Heat, Light & Power Company, of New
York, N. Y. In Indiana the National Company, through the Central
Lighting Company, has options on ^he lighting plants at Shelbyville,
Columbus. Elwood and Fairmount.

BOSTON, MASS.—The Lord Electric Company, of Boston and New
York, N. Y., has been incorporated, with a capital stock of $100,000, by
Frederick W. Lord, Thomas P. Curtis and Robert H. Hallowell. ,
H.ARRISON,

filed

incor-

WilKani F. Gradolph, Charlcn .\. Nicl. Joneph Zcrr, E. A.
Weidcmann and .MapMMi K. Ulake. The object of the corporation is lo
manufacture and deal in electric appliancn, tooU, etc.

THE McDONAI.I) ELECTRIC SUPPLY COMI'ANY.
$5,000.

by

(

.

of Alton,
II.

III..

MiDnnald.

JERSEY CITY,

N.

PORT.VLES.

J.

—The

M.— The

N.

Company has been
porators

Williamspart

—

have

hctn filcl for the
tlock of $io,oiiu,-

a capital

TRINIIJAIJ, COL, The Southern Colorado Power Company ban
formed wllb cnfillal n( tin.ooo.oon lor the piirpo«e of purchoainx
It m
all the rlrelric liKhlinii and power plann in iwiuthern Colorndo.
•aid Ihal the company ha« npliona on all the proprrliei of imporlnnce
in thit tcclion of Ibe itale, Includlnii Ihc Trinidad Light, Ga>, Power Ii

been

filed

are:

C.

Alfred Ely, Jacob Helma and Will-

Waiter Works & Electric Light
The incorwith a capital of $15,000.

Portales

incorporated,

W. H. McDonald and

Howard.

J.

Howard,

all

ot

\\'ILMINGTON. N. C— The Tidewater Power Company has been orhere with Hugh MacRae, president, and P. JI. Sheppard,

secretary and treasurer.

BLOOMVILLE, OHIO.— The
has been chartered,

with

a

Bloomville Light & Heating Company
stock of $10,000, by D. W. Fellers

capital

and others.

CINCINNATI, OHIO.— The Ohio Electric Railway Company has
been incorporated with a capital stock of $100,000 by E. H. Berry, D. J.
Downing, S. M. Murray. W. H. Schunert and C. Wilson.

FREMONT. OHIO.— The Fremont Street Railway Company baa
been chartered by A. H. Jackson, James Hunt, J. M. Sherman, J. J.
.Anderson, of Fremont, and R. G. Kcrlin. of Toledo, to take over the
It is said that the
local properties owned by the Kcrlin Brothers.
owners are contemplating improvements and extensions to the property.
HALLETT. OKLA.—The Hallett Line Heating & Lighting Company
has been incorporated with a capital stock of $So.ooo by -A. F. Wolf,
Richard Geigcr. of Fayctteville. .Ark., and others.

COOS B.\Y. ORE.—The Coos Bay Gas & Electric Company has been
organized with a capital stock ot $.\so.ooo. The officers of the company
are: Henry Hewitt, president; Seymour H. Bell. secrct.-Lry and treasurer,
and Edward Riggs. superintendent. The street lighting system consists
of 45 arc lamps of i.'oo cp wilh all-night service at $7.'. 20 per lamp per
The company furnishes clcclricily for commercial purposes at
year.
eight cents per kw-hour.

ll.VRRISBURG. PA.— A chnrler has been grantcil by the slate to the
Summit & I^ike Winola Street Railway Company for a term of
The capital stock is $48,000. and the directors: Thomas B.
years.

Clark's
i)t)

Uodham. prcsideiU; William L. Allen. J. I). Kralor. C. A. Keller and
The line will be eight miles long, extending from
l-'rank P. Benjamin.
("lark's Su.mmit to Lake Winola.
PITTSlirUG. PA.— The W.iyneBburg S- Washinginn Sir.el Railway
Coiniiany has been formed to build a traction system down Ten Mile
Creek into V\'a!»bington County and to the Monongahela River at
.MilUlMiro.

W.VflNER.
by

IcK-al

men

.S.

lo

I).

— The

build

.\rinour Tr.iction

and operalc an

Company has been organized
railway from Armour to

electric

distance of (ij milc«.
The capital slock
Milcliell.
hendquarler<4 of the i-oinpiinv will be at .Armour.
of the ineorporalni

is
IC.

$1,000,000, and the
P.

Wanzci*

is

one

Educational.
M.VSSAt III'SETTS INSTITUTE

TL'ChO.N, .\Ul/.. .\ilitlci. of iiituipuialiciii
Snulhetn Telephone It Eltciric Company, wilh
oon, by K. I„ Swalne and other*.

has

ganized

EUIHI'MENT COMPANY, of Toledo.
«r
been incorporated for the purpoac of maniifnclurinn electric
William C. .Miller i< president.

Incorporations.

Company

Light

Portales.

Iia<

New

Equipment Syndicate has been inWarren Coster. Luke

of $500,000. The incorporators are:
iam H. Carey.

THE TflLRDO LIGHT
Ohio.
lamp!.

&

articles of incorporation with the Secretary of State, with a capital stock

porator* arc;

ha« been incorporated, with n capital utock of
P. T. McDonald and J. V. Mamh.

N. J.— The Light

corporated, with a capital stock of $150,000. by H.
J. Le Rolle and Ray E. Bernstein.

Y..

with

State,

-ANDERSON, IND.— .\rticles

Central

OK TECHNOLOGY.

-Prof.

II.

K.

cnKinrerlnR dcpniMmenl. will next year exlenil
notable Ircluren iin alleriiiiling currents into a graduate course.
liiN
These lecllires have htlhrrto brpii restricted lo Ihc rrquired work in
nllcrnnliiitf currents of the undrrgraduatr students, but during llie next
college year Prof. ('lidMrd will ilelivcr an advanced course which will
br piirlicillnrly intrndrd lor grtiduate sludrnls who are allendiug the
Ibe engiiuTring
liisllltiie for Ihe purpo^r of spending
liflh year in
These
ncluiol, or for the purpose of Ibcir oMainiug a sectuid (Ifgree.
Ircltires nrr i-xpeclnl lu be iilitong ihe miisl brilliilul anri eoiiiptele that
linvr ycl brrn prr^enlcd on the subject in any of Ihe eriuiiiecring schoola
of America.
("lllToril.

nt the clcrlrienl

11

1

May
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1507.

Legal.

)

R L D

105

other engineering circles.

Sir Benjamin Baker, who was born in 1840,
the great engineers of the world.
He invented the pneumatic
shield, which has rendered so much assistance in tunnelling under rivers.

was one of

WHERE THE QUESTION OF THE PRESENCE OF INVENTION

invention.

The two engineering works by which he will be best remembered are
the Forth Bridge in Scotland and the Assouan Dam. Eiffel, the French
engineer, declared the former "the greatest construction in the world."
It is 2763 yards long and cost $15,000,000.
It is built on the cantilever principle and its main spans are each 100 feet longer than the

01

main span

DOUBTFUL.— The courts have generally found it inadvisable to
attempt to define invention, and, concluding that there are no affirmative
rules by which to determine its presence or absence ip every case, have
recognized and applied certain negative tests to establish the want of
IS

But where, upon the application of these tests, the question
invention is still left in doubt, such doubt may be resolved in
tavor of the patent by evidence of succassful results where others have
failed.
American Graphophone Co. vs. Universal Talking Mach. Mfg.
Co.. United States Circuit Court of -•'ippeals, 151 Fed. Rep. 595,

COMPELLING PERFOR.Mu\NCE OF CONTRACT NOT TO MANUFACTURE ELECTRIC CONTROLLERS.-.\bout March 31, 1896,
General Electric Company entered into a contract with the Westinghousc Electric Company, which was to continue and be in force for
a term of fifteen years, and under which each company released the
other from all claims for damages for past patent infringements
and licensed the other to use its patents. It was stipulated, however,
that the Westinghouse Company should purchase all the electrical controllers or brakes used or sold by it from the General Company, which
owned the patents therefor, and the Westinghouse Company agreed not
to manufacture the same or others of similar type except in event of
the failure of the General Company to supply the controllers and brakes
according to the terms of the contract. On its part the General Company agreed to purchase overhead trolleys exclusively from the Westinghouse Company. In an action by the General Electric Co. against the
Westinghouse Company, brought for the purpose of enforcing the contract, the plaintiff company alleged that, while it had complied with
and kept and performed jts agreement and had expended large sums
of money m a manufacturing plant and facilities with which to supply
the reasonable requirements of the defendant company, with regard to
controllers, the latter company was engaging in the manufacture of
electric controllers and asserting its right to continue with such manufacture, in contravention of the terms of the contract and in violation
the

of the plaintiff's

patent rights.
It was held that, the plaintiff having,
upon the contract, abandoned the manufacture of trolley^
incurred large e.xjjense in preparing for the manufacture of controllers,
and having lived up to its side of the contract, was entitled to an injunction restraining the defendant company from manufacturing controllers.
General Electric Company vs. Westinghouse Electric Company. United States Circuit Court, N. D. New York, 131 Fed. Rep. 664.
in

reliance

DUTY OF ELECTRICAL COMPANY TO FURNISH EMPLOYES WITH SAFE PLACE IN WHICH TO WORK AND
WITH SAFE APPLIANCES.-The plaintiff served in the defendant
company's employ in the capacity of lamp trimmer, and his action
against the company was brought for the purpose of recovering damages
for the effects of an electrical shock which he received in the course of
his duties.
One of the defendant's electric light poles was erected so
near to an iron awning rail that one would necessarily come in contact
with the rail while climbing the pole.
Just prior to the accident the
plaintiff had ascended the pole for the purpose of lowering the
arc
light by means of the revolving drum attached to the pole.
As a result
of many previous raisings and lowerings the wires which suspended the
arc light, by rubbing against a heavily charged primary wire which was'
strung on the pole, had broken the insulation upon the latter.
The
current was thus conducted down the supporting wires to the drum

which the plaintiff had in his grasp and through the plaintiff's body to
the ground by way of the iron awning rail. There was evidence that if
the awning had not been in contact with the plaintiff's body he would
have received a shock, but one less severe than that which he did receive.
It was held that the question of the defendant's negligence was
one for the jury and the jury found that the injury would not have
occurred but for the fact that the heavily charged wire was run underneath the wires supporting the lamp in such a manner as to allow
them to rub when the lamp was raised or lowered, and that the pole
was placed so near the awning as to render the plaintiff likely to come
in contact with Lt while engaged at his work.
A verdict was brought
in for the plaintiff.
It is well established that an employer of labor is
required, in the exercise of proper care, to provide for his employees a
reasonably safe place in which to work and to supply them with machinery, tools and appliances reasonably safe and suitable for the work
in which they are engaged.
Home vs. Consolidated Railways Light &

Power Cot'npany, Supreme Court

of

North Carolina,

5;

S.

E.

Rep.

19.

Obituary.
MK.

GEORGE

H. COLE, supervising architect for the Southern Bell
& Telegraph Company, died in Atlanta on May 10 of pneuHe was born in Wcstport, N. Y., on Nov. 24, 1838. .ind was

Telephone

monia.
connected with the ^Southern Bell Telephone & Telegraph Company for
22 years.
He was actively engaged at his usual vocation up to within
one week of his death.
Prior to his connection with the telephone
company, he was associated with the Western Electric Company, and
was engaged with it in the development of the earlier forms of telephone and telegraph apparatus. He was a man of great versatility and
highly esteemed by his associates.

SIR
of

(

Sir

—

n. n.AKF.R.
The death is announced in England on May 10,
Benjamin Baker, well known in civil, mechanical, electrical and

,

the

of

Brooklyn

Bridge.

towers, 360 feet high,
high water.
The Assouan
Dam also cost about $13,000,000. It is a mile and a quarter long, and
raises the level of the Nile sixty-seven feet.
The dam is 120 feet
high, and varies in thickness from 82 to 26 feet.
Behind it, in a lake
of 140 square miles, is stored water sufficient to insure the irrigation of
the Delta in the dryest seasons.

give

151

Its

headway above the Forth

feet

steel

at

We

MR. C. H. H.\SWELL.—
note with deep regret the death of Mr.
Charles H. Haswell, which occurred in New York City last week, nearly
in the ninety-eighth year of his age, his birthday being May 22, 1809.
This distinguished engineer received a classical education, but his
tastes were wholly mechanical, and when, after previous experience he
entered the U. S. Navy, he became its first chief engineer.
He did
notable work for the department but left it in 1850, and lor more than 40
years was an insurance surveyor of steamships. He was also, up to almost
the last moment of his life, in active service in the engineering department of the Board of Apportionment of New York City. Some idea of
his vitality may be formed from the fact that about ten years ago he
took up bicycling as an exercise.
He was the author of the famous
"Haswell Pocket Book" for engineers, which has had a wonderful cirHe was also the author of an extremely
"Reminiscences of an Octogenarian" full of anecdotes of old New York. He was a honorary member of the American
Society of Civil Engineers, and an honorary member of the American
Society of Mechanical Engineers, as well as a valued member of the
Institution of Civil Engineers.
He and Mr. Carnegie were the only
honorary members of the Engineers' Club, a social body in whose house
and pleasant reunions he took great pleasure. It is also worthy of note
that at the time of his death he was the oldest living member of Tamculation in
interesting

many

some

book

of

He

voted for fifteen Presidential candidates of the DemoPlearst, for Governor, was the first ticket of his
ever bolted.
"That was the limit." he said, when he

Hall.

cratic party,

sixty editions.

and Mr.

he had
supported Governor Hughes instead.
party

MR.

C. F.

CUTLER,

president of the

New York & New

Jersey Tele-

phone Company, died suddenly of heart disease at Saranac Lake, N. Y.,
while on a fishing trip, on May 18.
Mr. Charles Frederic Cutler was
born in Ashland, Mass., in 1841. He began business as a voung man
in
South Framingham, Mass.. as a commission merchant, traveling
through the West buying grain. He became interested in the telephone
business in New England and then went to Brooklyn, where he formed
the New York & New Jersey Telephone Company, of which he was
made president. He then came to New York and joined the Metropolitan Telephone & Telegraph Company, afterward the New York
Telephone Company. At the time of his death he was president of the
New York Telephone Company and chairman of the board of directors
of these companies: The New York & New Jersey Telephone Company,
the Bell Telephone Company of Philadelphia, the Delaware and .\tlantic
Telegraph and Telephone Company, the Chesapeake & Potomac Telephone Company, the Hudson River Telephone Company, the Central
New York Telephone & Telegraph Company, the Empire State Telephone & Telegraph Company, and the New York & Pennsylvania
Telephone & Telegraph Company. He was known all over the United
States as a man of unusual business ability, and probably did as much
as any other one man to develop the telephone interests of the country.
The growth of the New York system under his management has been
one of the marvels of the industry. He was also connected with several
banks and banking institutions. He leaves a widow, Ella Poole Cutler,
and two children — a dau^ghter. Mrs. Jajnes B. Curtis, and a son, Earle

Newton

Cutler,

Concord, Mass.
general offices of

& New
21, the

who is a student at St. Paul's School,
mark of respect to his memory, the executive and
the New York Telephone Company and the New York

18

years old.

.^s a

Jersey Telephone Company were closed at noon on Tuesday,
day of the funeral.

May

MR. C. K. STEARNS.— We regret to note the death of Mr. Charles
K. Stearns, electrical engineer, of Boston. Mass. He was born at Newton
He was a son of the late Professor O. I.
Centre, Mass., in 1864.
Stearns of Newton Theological Institution.
He was educated in the
Newton public schools and
the Massachusetts Institute of TechDevoting himself to electrical engineering, he was engaged by
nology.
the Thomson-Houston Company at Boston, and later in its St. Paul
(Minn.) office.
He was an assistant engineer in electrifying the Nantasket branch of the N, Y., N. H. & H. R. R., and during his later
years had continued in similar lines of work with street railways and
electric development of water powers.
He was a member of the .\merican Society of Mechanical Engineers and of the /Vmerican Institute of
Electrical Engineers.
He was honored and loved by all his business
associates, as well as in the intimate circle of his home.
He leaves a
widow, daughter of I. V. IT. Hunter of Boston, a sister. Mrs. H. H.
Kendall of Newton Centre, and a brother, William O. Stearns of
Hamilton, N. Y. .\ personal and intimate friend of Mr. Stearns writes
us: "In Charles K. .Stearns, the engineering profession loses one of the
kind of men it can ill afford to lose: one of ihc men who combined in
.iit

ELECTRICAL

1052

degree the result of technical training, practical experience, and
integrity which would allow of 'serving two masters,' or
being 'influenced' against his employers' interests as easily as the BarIn private life and in his
tholdi statue could be coaxed off its pedestal.
work, the keynote of every action might fittingly be expressed in the
two words, thoroughness and sincerity. In commercial electrical engineering, especially as applied to railroad methods and economics, many
a detail of design and construction now accepted as 'standard' is due
to his ingenuity and initiative, though lacking the credit and publicity
that would have been claimed and nurtured by one more desirous of
With a heart
basking in the limelight of 'professional appreciation.'
as tender as a woman's in family and personal relations, but with a
conservative and coolly analytical judgment, inherted from good old
Xew England Puritan stock, his was a rarely balanced temperament,
equally ready with sympathy and counsel for those in need of it, or for
summary action to enforce the performance of an agreement once enMany
tered into, without regard to personal convenience or comfort.
a struggling salesman and contractor has good reason to remember his
readiness to 'help out' on a genuine error, or unfortunate business condition for which he was not responsible, but the 'shirk' or 'quitter'
found him inexorable, as the record of many a railroad and power and
lighting system will bear silent evidence to-day. To his friends, a friend
of friends; to his employers, a faithful servitor; to his business associates, a rare exponent of the 'square deal' in business relations; and to
all who knew him, a gentleman; broad in all that liberality to others
means, and narrow in the performance of self-manifest duty; such was
the character of Charles K. Stearns."

MR. H.

LAMAR LYNDOX,

consulting engineer, has moved his
Rector Street.

2

week

offices

of

New York

in

Dr. Feuerlcin has been
acquaintances in America.

MR. GEO.

\V.

MARTIX,

past year editor of

two years associate editor and

for the
resigned his position with that
to accept a position in the engineering department

The

for

of

Electrical Age,

Johnson, the expert
has just returned from a
elcctrochemist and metallurgical
four days' inspection of the Kelly mine of the Tri-Bullion Smelting &
Development Company, in New Mexico. This is a very promising zinc
engineer,

property.

PROF. H. • T. BOVEY.— Dean Bovey, the energetic head of the
Faculty of Physics, McGill University, Montreal, is already working
hard on plans of restoration of equipment and on a new library for the
new engineering building of the university. He is expected to visit the
United Stale* during the next few weeks.

MR. W. L. WATERS.— As the National Electric
waukee, is Kiving up the manufacture of electrical machinery, .Mr. W. L.
Waters, who has been chief engineer of the company since il first look
up the manulaclure of electrical machinery in 1901. has decided 10 sever
Mr. Waters will spend the summer
hit connection with the company.
in Europe taking a well-earned rest before taking up active work again.
of

Mil-

DR. E. ROSE.N'BERG, of Berlin, Germany, is visiting the United
Stales for the firm time, and will spend five or six weeks in a tour of
He has been interested in
manufacturing plants, power stations, etc.
the development of a very interesting line of small direct-current genEi.ectbical World last November, and
Europe by the .Mlgemcine Elcklricilaels

erators, treated quite full in the

which has been dcvelo|.ed

in

GesscllKhafl (or train lighting,

etc.

Alexander Graham Bell, who went to England last month to get the degree of Doctor of Science from (Oxford
Univernily, returned lhi« week with his wife on the Hamburg-American
Dr. Bell and bin wife spent most of their time in
liner Amenlia.
EnKland mxtoring, and the inventor declared ihal he had made one dis
covcry in England, and he announced il with sorrow, .ind lhal was
that Knglitb motor cars were superior to Iho^c of A-mcrican make.

DR.

A.

G.

IfEIyL.— iJr.

.MR. J, H. CKAVATll, We.trrn edilor of the ELtcrmcAL Wo«Li). h.nd
very inltrc«im« article in The H'orld ToIJay, of Chicago, on " I'lic
Truth About .Municipal Ownership." Mr. Cravalh has visited and inspected and described a gteal many private and municipal plans of late
years, and hit diicuttiun of the aubject is, therefore, lhal of a coma

He expretsct a belief
pclcnt critic, writing without bias or prejudice.
in heller condiliont in the future (or ligl'linK plnnu, but nil his obtervaiioni in the field incline him 10 favor privalr corporaiinns wherevei
Ihey c»o »nd will give reasonable rales and K'lod service. The nrlicle
valuable and limcly conlrihulion to a inoti imporlani ^fonlroversy.

MR. W.

S.

MAYER.

yeart had charge o(

&

Manu(acturinK

ilie

Mr.

Waller

it

Mnyer. who (or a number o(

drpariillenl o( the Culler Electrical
I'hiladrlphin, has resigned lo become

rnKincenng

Company,

cd

manager of the .Machcn
Company, o( Philadelphia, which

general

S.

& Mayer
will

Eleclricol

manulaclure

fluih

of the St.

past

nine years,

in

leaves

prominent committees at the Commercial Club, and his inWith Dr. A. W.
felt for the advance of the city.
Miller he constructed the first alternating-current dynamo built in Minnesota, and has patented a number of important and much-used electrical devices.
His activities have not been confined to Minnesota.
.\fter beginning with the Acme Electric Company, and then with the
Columbia Electric Company, where he was in charge of its supply department from .\ovembcr. 1889. until June, iSgi, he advanced to assist
ant purchasing agent and manager of supply department of the Northwest Thomson-Houston Electric Company, being made purchasing agent
and manager in July, 1892. His appointment an assistant manager of the
supply department of the Genera] Electric .Company, at Chicago, in
October, 1894, meant experience in a broader field. After being with the
General Electric Company until 1895. he was appointed engineer in the
electric department of the Washburn & Moen Manufacturing Company
with headquarters in St. Paul, and in this capacity traveled as electrical
engineer over the entire West, gaining a wide personal acquaintance.
In April, 1898, he was appointed superintendent of the electric department of the St. Paul Gas Light Company and the Edison Electric Light
& Power Company, and in July. 1902. was made general superintendent
and purchasing agent. During the time he was with the company the
electric plants and distribution system were entirely rebuilt and improved. He is now president of the Minnesota branch of the .\merican
of

of Electrical Engineers, a member of the National Electric
Light Association, Northwest Electric Light Association and American
Gas Institute. Mr. Gille is a native of Minnesota, having been born in

Institute

that

State 37 years ago.

'Business Notes.

MR. W. McA. JOHNSON.— Mr. Woolsey McA.

Company,

the

for

March 15
the New York Edison Company.

journal on

commercial department

of the

Company, and who has been with the company

fluence was always

the Siemens & Halske Company, of
on a short visit to this country.
here before and has already a large circle of

OTTO FEl'ERLEIX,

GILLE, manager

Light

capacities

member

GEORGE

DR.

21.

the St. Paul field
June I to take the position of commercial manager of the General Electric Company in Minneapolis.
He first became connected with the St.
Paul company in April, 189S.
Mr. Gille is prominently known in the
electrical and gas field, and friends and admirers in St. Paul will be
sorry to lose him. He has been longer identified with lighting interests
than any one now in the city.
He has also served as director and
different

FLETT, the managing director of Dick, Kerr & Co.,
MR.
the electrical and street railway manufacturers and contractors, of England, arrived on Sunday by the Amerika on a brief trip.
Berlin, arrived last

J.

Gas

Paul

Personal.
MR.

XLIX, No.

switches, snap switches, automatic door switches,
pendant switches, flush plugs and receptacles and. other electrical specialties, designed and patented by Mr. Mayer, who is an able designer
of electrical apparatus.
Besides his designs and patents for the above
specialties, Mr. Mayer has a great many of the most practical and useful
patents, covering automatic circuit breakers, standing in his name.

sterling

from 80 William Street to

Vol.

switches, rotary flush

a rare

the

^^"ORLD

.Mnnu(oclurinK
push button

THE CENTURY ELECTRIC COMPANY,
New York

its

at

office

Louis,

St,

THE ELECTRIC SERVICE SUPPLIES COMPANY
.\ew York
Building, 2

office

from 85 Liberty

.Street,

the

the

to

United

has

moved

its

States Express

Rector Street.

THE PAGE ELECTRIC CO.MPANY,
chased

has established

232 Fulton Street.

business

of

Plummer,

of

Ham &

Worcester, Mass., has purRichardson, electrical con-

and dealers in general electrical supplies, in that city. For the
present the two companies will he run independently. John P. Coughlin
is treasurer of the Page Electric Company.

tractors

F. RICHARDSON, of Worcester, Mass., who recently sold
but the manufacturing end of his business to the Page Eleciric
Company, will soon take possession of the second floor of the Stevens
Block, where he will carry on all kinds of motor and generator work,
Mr. Richardson will retain
armature winding and teltphonc business.
his office in Providence.

MR.

out

A.

all

NEW LUNKENIIEIMER

STORE.-The Lunkenheimer Company,

Cincinnati, Ohio, has eslalili.vhcd its Eastern office and warehouse in much
more comnindious quarters, in the buildiuK al 66-68 I'ultnn Street, New
York, rcccnlly erected, Alfred J. Jupp managing lh!s division of the
In making provision for adequate stock from
company's business.

which to supply the E.islern and Atlantic Coas.1 trade easily and quickly,
was necessary to use In best advantage the space occtipied, and by
it
omewhat unique methods |ircpnre for the accommodation of a large
assortment as well as suflicient quantities, so arranging the irregular fioor
The building fronts on
space as lo have il atlractivc in appearance.
The
I'ulton Street and there is a narrower street on the westerly side.
dimrniions a|>|iroxiMuilely of the man floor are jsxBox.'o feet. The problem w.is lo utilize such an irregular space "(o as to combine an oflice with
the necessary shelving (or ninny kinds o( goods, nnd yet secure harmonious rrmilts. In plnniiinK n total 140U bin spaces, nil J feet deep
wide, there being n lower tier and uiiper gallery in n room
Some conception o( the comprehensive slock carceiling.
ried nl Ihis depot is nnorikil by n mrnlion of the principal classes o(
There are valves for steani. water, gat
goods made by Ihis company.
nnd oil; lubricating iltvices (or ordinary gravity and pressure systems,

and 4

with n

(eel

l3-loiil

including cylinder and brnnng lubriralioii, and eoiu|i(lle stock o( grease

cups

nnd

lueebiiiiicJil

Tlicre

ore

bonis,

likewise

nl«>i

lubricntors

nirchnnienl
n

(or

lubricators

coiii|ircliensive

line

marine ami stationary icrvicc,
nulo and high power motor
o( pccinlly designed cocks and
(or

mnnagemenl

is the Inrgcit
In vnlves there ii
comi>lele
n slock '<( bionre good* lor high prc»«lire ninrine service nnd n
line 111 lubricnllnii devices (or gas vnginrs ami air compre«»<irt.

filling* (or unsolinc pipiiiK,

nssoriinrni o( kindreil

which

giicids

llir

cnrricd in

New

believes

York.

May

25,
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UNITED STATES PATENTS ISSUED MAY

14,

1907.

METHOD OF AND APPARATUS FOR MEASURING

TRIC CURRENTS;

Otto

Budapest.
Blattiy,
form of electric meter

T.

ELEC-

Austria-Hungarv.
having a rotatable

App. filed Aug. 10. 1905. A
element in a magnetic field, and means for causing the field intensit'ies
to be proportional to the current over any desired range.
Has a
magnetic bridge made of nickel, cobalt or some paramagnetic alloy.
853.218.
ELECTRIC MOTOR; William M. Eradshaw. Wilkinsburg, Pa.
App. filed Feb. i, 1905. A means for transforming alternating current electrical energy into mechanical energy.
Has a magnetizable
core comprising two a]ign:*d polar projections with opposing faces

and

a

853.219.

main polar projection

wliich uitTers in polarity therefrom.

TERMINAL BLOCK FOR ELECTRICAL APPARATUS;

WilApr. 28, 1906. Re-

liam M. Bradshaw, Wilkinsburg. Pa.
App. filed
lates to winding? and terminal blocks for electrical translating devices.
Provides a convenient and compact structure and arrangement of the
windings and terminal blocks.

ELECTRIC SWITCH; William M. Brown, Johnstown. Pa.
filed Feb. 20, 1905.
Provides a switch structure operated by
a single handle for controlling the battery connection of the series
and shunt coils of a car wiring system.

853.220.

App.

8«;3,23i.

MULTIPLE

SOCKET

FOR

INCANDESCENT

(

)

RL D
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of Electrical Patents.

(Conducted by Rosenbanm & Stockbridge, Pat. Atty's, 41 Park Row, N. Y.)
853,216.

AA'

when
when

is polarized in one direction, and for releasing said armature
polarized in reverse direction.
Clarence A. Lemen. Detroit, Mich.
853.309App. filed July 22, 1905. A form of thermometer has its bulb projecting into the steam trap so that in case of low water, the temperature rises and impels the mercury upward to close a circuit with a
platinum wire fused in the glass.
CIGAR
LIGHTER; Phil J.
853^314rotary cigar
Nawn, St. Louis, Mo. App. filed Mar. 12, 1906.
cutter has an arm which contacts with a sparking device so as to
operate the igniter simultaneously with the cutting mechanism.
HARP: Edward D. Rockwell, Bristol, Conn. App.
853,322.
form of trolley harp designed to protect the harp
fi.led May 7, 1906.
and its wheel against breakage or damage from rough usage. The
harp casting has a yielding connection with the trolley pole.
Charles A. BeckCOIL
FOR
853,333.
A means for
strom, I\lilwaukee, Wis.
App. t\led Mar. 28, 1904.
binding the coils in place on a rotary magnet. Has a set of clamping members which are lormtd to bear against two sides of a magnet
coil, a set of wedges between the clamping members, and means for
it

LOW WATER ALARM;

CUTTER AND

COMBINED

TROLLEY

A

A

CLAMP

ROTARY MAGNETS;

LAMPS;
A

Elias L. Elliott, New York. N. Y.
App. filed May 18, 1906.
cluster lamp socket or receptacle composed of an hemispherical
translation block having threaded shells therein and having a central conical shell constituting a connnon central stud connectii,in for
all the lamps.
_

853,241.

ELECTRIC

STEP-BY-STEP

RATUS; Hugo

SEAM

WELDING

APPA-

Munich, Germany.
App. filed Sept. 19.
1906.
A welding machine having means whereby longitudinal welding seams or unions may be made between sheets of metal.
Employs electrodes having compact faces forming passages, and negative
electrodes in opposition to each other and movable toward and from
one another to clamp or release the work therebetween.
COOLING SYSTEM; Karl
Randall. Edgewood Park, Pa.
853,263.
A means for automatically regulating the
App. filed May 2, 1906.
amount of encigy utilized iov cooling electrical apparatus. Regulates
the amount of cooJmq fii.id .-idniitted to the system according to the
temperature of the apparatus to be cooled.
COMMUTATOR: William L. Waters. Milwaukee, Wis. App.
853,283.
A construction of long commutator for electric
filed Mar. lo. 1904.
motors in which a plurality of brushes are used, as in electroplating
dynamos. The commutator is made in sections and provision is made
Helberger.

C

free

for a

of air

circulation

therebetween.

DYNAMO ELECTRIC MACHINE;

waukee.

Wis.
App.
the diameter

filed

TELEPHONE TRUNKING SYSTEM;

853.286.
Chicago,
circuits

App.

III.

filed

Aug.

i,

1902.

Harry G. Webster,
Relates to details of cord

exchange.

of a telephone

SUPERVISORY SIGNALING SYSTEM; Harry G. Webster,
853.287.
Relates to modifications of
App. filed Sept. 19. 1003.
Chicago, 111.
the above.
SYSTEM; Garrison Babcock, Chicago, 111. App.
853.291.
In a telephone system, the combination with a
filed July 17. 1903.
of a permanently continuous telephone line e,xcentral exchange
tending therefrom, a plurality of subscribers connected with said line,
means whereby the exchange operator may selectively signal any one
of said subscribers, means whereby any subscriber may independently
signal the exchange operator, and means whereby any subscriber may
selectively signal any other of the party subscribers independently of
the exchange operator, substantially ^s described.

TELEPHONE

CIRCUIT-CHANGING APPARATUS;
853.292.
App. filed March 22. 1905.
Rochester, N. Y.
of construction of a telephone relay.
853.296.

A.
Birsfield,
Mechanical features

Jules

ELECTRIC FUSE OR CUT-OUT;

Woburn, Mass.
an indication

is

Leonard B. Buchanan,
Aug. 22. 1904. In case a fuse blows out
a spring blade which is normally tied to the
is released to be impelled outward by the melting

App.

filed

made by

fuse wire, but which
thereof.

DEVICE FOR CONTROLLING THE OUTPUT OF A GENERATOR; Ethelbert T. Ford and William F. Bauer, St. Louis. Mo.

853,301.

wedges

the

— Circuit

to

press

Closing Device.
the clamping members

against

the

respective coils.

BREAST-TRANSMITTER; Jules A. Birsfield, Rochester, N. Y.
337.
In a telephone transmitter, the conibipaApp. filed Feb. 13, 1905.
tion with a rear inclosing wall of a front inclosing wall consisting
of two stampings, Hanges extending from said stampings and separated to form an annulai groove, and a flange extending from the rear
wall for engagement in said annular groove.

WINDING FOR ELECTROMAGNETS; William M. Bradshaw, Wilkinsburg. Pa. App. filed Apr. 28, 1906. A form of winding of large current capacity for L'-shaped magnet cores desigried to
occupy a small amount of space and to be easy and inexpensive to
Comprise a loop and bar that extends from one side
manufacture.
of the loop partially across the area included thereby.

340.

ELECTRIC BRAZING MACHINE; Weston M. Fulton, KnoxTenn. App. filed Aug. 11, 1905. A brazing machine adapted

S53 351.
ville,

William L. Waters, MilSept. 5, 1905.
A construction of rotor
is
large so as to produce great centrifugal
where
Relates to mechanical features of
forces and strains at the poles.
construction by which the windings are adjusted and clamped in
place on the polar projections.

853.285.

S53.618
actuating

to

brass tubing,

of metal

former

plates.
circuit.

and also adapted for brazing the overlapping edges
Has jaws which form terminals of a local trans-

PORTABLE BATTERY LAMP; Stephen W, Gibbs. Jr., FrankKy. App. filed June 5, 1906. A music support having an overhanging upper edge beneath which is placed a miniature electric
lamp in circuit with a dry battery.

S53 352.

fort.

TELEPHONE

FOR

SPRING-TACK

853 370.

SWITCHBOARDS;

Evanston, and Edward B. Craft, Chicago, 111.
Mechanical details of construction.
853 ,374. SYSTEM OF DISTRIBUTION; Karl C. Randall, Edgewood
A transformer having starPark, Pa.
App. filed May 2. 1906.
connected secondary coils, anJ delta-connected auxiliary coils.
VENTILATING SYSTEM; Karl C. Randall,
S53 375.
COOLING
Edgewood Park, Pa. App. filed May 2. 1906. .\ regulator for conThe pump is driven
trolling the cooling fluid of a transformer.
by a motor which has its speed varied according to the cooling requirements.
853 369. TELEPHONE CALLING OR SIGNALLING DEVICE; Klas
Weman. Buffalo, N. Y. App. filed Dec. 20. 1905- In a device of the
character described, the combination of a core carrying two helices,
a soft iron bar having an arm extending parallel over one helix and
permanent armature magnet lying over The otl.cr helix and
a
engaging said arm and means for regulating the intimacy of contact between said armature and arm, said means comprising a bracket
supporting jointed rod secured to said armature, and a heiical spring
surrounding a portion of said rod.

Frank R.

McBerty,

App.

Dec.

filed

10,

1904.

AND

FOR RAILWAYS: Walter R.
ELECTRIC
853,403.
.-Vpp.
A special trolley
filed Jan.
19.
1907.
Fuller, .\tlanta, Ga.
wire is clamped alongside the usual track rails opposite the web
thereof and a specially constructed depending arm from the locomotive makes a circuit therefrom.

BLOCK SYSTEM

FOR INCANDESCENT LAMPS; Maximillian J.
Diemmer, Augusta, Ga. App. filed Feb. 26. 1906. A hemispherical
casing receives a wire from which depends a flexible cord having an
The circuits are made by roller brushes
incandescent lamp thereon.

HANGER

853,444.

engaging a stationary

ring.
Madison F. Hodge. Leavenworth.
The trolley cord is connected to a
.\pp. filed Dec. 18. 1905.
spring reef and a rewinding spring is normally Ik Id ag.Tuist movement by a ratchet. In case of undue rapid movement of the cord
a centrifugal device l>ccomes ctTectivc to clutch the spring into action.
MOT(.>R; Ralph D. Mcrshon,
ELEt
853 ,464.
York, N. Y. App, filed Feb. 15. 1904. In a commutating elec-

S53.453-

TROLLEY RETRIEX'ER;

Kans.

853.5s-

— KIcctric

Tool.

1906.
A means for regulating the output of a
generator or dynamo of the type designed to be driven by the car
axles of a train antl to rotate in different directions and at different
pole changing switcli is frictionally clamped on the armaspeeds.
ture shaft.
.\pp.

fiU-d

Aug.

g.

A

TELEPHONE EXCHANGE SYSTEM;

Arthur B. Kahl. Rochester, \. V.
In a telephone svstcm. the
-Xpi'. filed Jan. 31, igo6.
combination with a central exchange, of telephone lines lentltng therefrom and terminating in >ubslalions. a cord circuit at the central
exchange for connecting substribt-rs for conversation, a source of
ringing current at tlu- central exchange, a relay for controlling the
connection of said source \\ itli the corrl circuit, and a second relay
for controlling the circuit through said first relay, each of said relays
directly controlling the c(nitinuity of the cord circuit.
CIRCIM r ( IIANCINC. APPARATUS; William Kasling, Chi853.305cago. III.
App. filed Nov. J3. n>o3.
In a device of the clas.i dcscril)ed. the combination with a magnet
of an armature adapted to
swing between the poles thereof, means for polarizing said armature,
and braking meaiiH for retard ing the actuation of said anna tu re

853.304.

TRIC

C()MMUT.\T1NG

New

tric motor, the combination with the stationary and moving elements
theieof. and a source of current, of means for varying the number of
poles m both elements, and means for short-circuiting the winding
or windings in one of the elements, as set forth.
AND GENERATOR; Ralph D. MerINDUCTION
853 ,465.
App. filed May j8. 1906. In an altertiating
shon. New York, N. Y.
current machine of the induction type, the combimtion of a primary
element, a rotating secondary element, and a rot.iting electrolytic
condenser or condensers connected with the secondary winding or

MOTOR

windings, as
853. 491.

set

forth.

,

SINGLE PHASE .M.TERNATINGCURRENT MOTOR WITH

COMMUTATING POLES:
-App.

filed

Oct.

0.

1

90 J.

E.
.X

Arnold.

single-phase

Karlsruhe.

a

stantially as described.

Germany,

etc.

alternating-currcut motor
the main poles and
the armature wind-

compensation winding lying in slots in
having the same amperc*turns ns the portion of
ing under these polcK and with commutating
windings one of which in series and the other
with

carrying two
shunt excited, sub-

poles

ELECTRICAL WORLD.

'054

ELECTROMAGNETIC MACHINE OR CONCENTRATOR;

853-475.

App. filed July 14, 1904. The ore
over the surface of a succession of revoluble magnetic
poles by which the magnetic particles are successively separated from
the non-magnetic particles.

John H. Ryan, Portland. Ore.
particles

fall

PROCESS AND DEVICE FOR CONTROLLING ELECTRIC

853.492-

CIRCUITS; Heinrich Beck, Meiningen. Germany. App. filed
An iron resistance wire is maintained with a certain
27, 1906.

Jan.
ten-

sion in a hermetically sealed tube,

ELECTRODE; James H. Robertson. Arlington, N. J. App.
July 24. 1906. A form of spring-plate device adapted to closely
engage or clasp the human foot for the purposes of forming an electrode for a medical battery.
filed

CABLE

REEL APPARATUS

TIVES; Harry

FOR MINING
App.

\V. Shaver. Pocahontas, Va.

filed

LOCOMO-

June

7.

1906.

Relates to mining railroad? of the type having cable wheel revoluble
Proin a horizontal plane and operated by a small electric motor.
vides means by which a torque is exerted on the reel both when the
locomotive is traveling away from the fixed conductor and when

moving toward

it

ELECTRIC MACHINE;

853.550.

Coloman De Kando, Budapest. Aus-

tria-Hungary. App. filed Dec. 13, 1006. Has windings in a circular
casing and an insulating mass adapted to melt at a predetermined
temperature and embedding the projecting parts of the windings to
prevent them from entering the space between the stator and roter.
ELECTRIC TOOL; Otis A. Kenyon. New York, N. Y. App.
853.552.

A form of electric hammer having means by
Oct. 23, 1906.
tool is immediately retracted after it has made its impact
against the work, whether the tool meets the work early or late in
This result is accomplished by having
the path of its normal stroke.
circuit opening means operated by the impact of the tool against the
work and altogether independent of the stroke thereof.
filed

which the

TELEGRAPH TRANSMITTER:

Charles W. Leiser. Salt Lake
Utah.
App. filed Feb. 15. igo6.
vibration arrester comprising a support having a vertical axis in its upper end. a cross pin
in said recess, and a ring suspended loosely on said pin and adapted
to receive the impact of the vibrator.

853.556.

A

City.

TELEPHONE-RECEIVER;

853.578.

A.

F.

H.

Davis.

Oakland.

Cal.

The combination with an electro-magnetic
1905.
telephone receiver, of a diaphragm therefor comprising solely a plate
or disk of non-magnetic material, of relatively high electrical conductivity, substantially as set forth.

App.

filed

Nov.

ALARM

853.579.

mar.

1906.
over a certain
8,

23,

SIG'NAL; Ellsworth E. Flora. Chicago. 111. App. filed
A means for exploding a torpedo when a train passes
point.
Has a magnetic device operating to place the

torpedo above the

rail.

CONTROLLING DEVICE FOR ELECTRICALLY DRIVEN
mACHINEKY; Frederic O. Hunt. Darlington. England. App. filed

853.585-

Feb. 28. 1906.
A controlling device for elevators in which it is desired to stop the car at a precise level under varing conditions of loads
and speeds.^ Includes the arrangement of the circuits and the braking mechanism by which the elevator can be properly controlled by
push buttons.

CIRCUIT CLOSING DEVICE; Rollin A. Baldwin. New Haven.
App. filed July 19, 1906. A circuit closing device for trolleys
adapted to complete a circuit through a magnet or other device when
a trolley car passes a given p.iint.
Has two long, flexible strips which
engage the side of the wheel in passing, wherebv a good electrical
circuit is made without any tendency to displace the wheel from the

853.618.

Conn,

wire.

ELECTRIC CLOCK;

853.648.

Timothy B. Powers. New York. N. Y.
Relates to secondary clocks in which the

App. filed May 12. 1906.
oscillations of the balance wheel are maintainea by an electromagnet.
Relates to features by which the magnet is momentarily energized to
add an impulse to the oscillation of the wheel as a pole of the magnet approaches the armature.
853.655.

PROTECTIVE MEANS FOR PARALLEL FEEDERS;

853.672.

HOLDER FOR THE RECEIVER OF A TELEPHONE:

Charles

W. Stone, Schncctady, N. Y. App. filed Oct. 12. 1904. Relates to
the protection of transmission systems employing feeders or transmission line* connected in parallel at both ends.
Has means for
cutting out one of the feeders or transmission lines at both ends in
case it l>ccomes short circuited.

William A. Beavan, Phi1adelphi;i, Pa. App. filed Dec. 28. 1906.
In
a device of the character de<;cribcd. longitudinally extending arms,
mran* for securing said arm«5 t'>Kctlier, a member deflected for an end
of e.nch arm forming a bifurcation, and a seat on each of said arms
forming means for supporting a telephone receiver.
VAPOR ELECTRIC APPARATUS: William R. Burrows.
8?3.67.8,
Newark, N. J. App, filed July 7, 1905. A form of electrode designed
to he u»ed as an anode in electric apparatus, such as mercury vapor
lampt and rectifiers. Has a curved exterior to provide a large superficial area and to facilitate the removal of gases from the interior.
TELEI'HONE TRt'NKING SYSTEM; William W. Dean. Chi853.682
cago. 111.
App. filed June 28, 1902.
Details of cord circuits of central exchange system.
ELECTRIC CONTROLLING SWITCH; Wilhclm Gmindcr.
853.688.
New York, N. Y. App. filed Aug. 26, 1905. A controlling switch
intcrpo«ted between a motor and other means to be operated and a
controlling switch ai a distant point.
Is adapted to be actuated on
closing the operating switch and adapted in turn to actuate the motor
or oihrr dcvire.

ELECTRICAL SAD IRON HEATER;

8s3.6o4.
St.

I>.«i»,

w
element, and mran^

Charles

Van D.

Hill.

filed Sept. ts. 1906.
A flnt
Ikjx
or casing is
interior to receive a spirally wound resistance
are provided for clamping a flat iron to the siir

A pp.

Mo.

.

MOTOR DRIVE;

853.703
Apf'
sup;

'

I'^'i

v

.'

Irv^

William F. I^iutenschlager. Cincinnati. Ohio.
A motor drive having an operating lever
3. 1907.
one of the l>earinKS and a brake and mi.vable i-ont.ict

''aid

Axu

lever in directions tranHvernr to ihr lonK'ludinal

:t

MOTOR CONTROL.

853.711.

Wilbur

I„ Merrill. Schnectndy. N. Y.
Relates to a system of controlling two elec-

App.

filed Oct. 1^, roo6.
mttlrn^ of different c.np.icilies havinif low-wpcd Keatiim lietween
the small motor and the load nnri high *prrd geatifiR bet wren the
larger mf^itor and the load, .ind a separnle source of variable voltoge

tric

for esrh motor.

853.736.

riRfiriT

SYSTEMS.

DEVICE FOR

RURGLAR ALARM

William H. Robins^ Minneapi.Hs, Minn. App. filed Dec.
for preventing n burglar alarm ffona bring filled
with sand or sound deadening substance so as to «n»nMe it without
gtvInK an alarm.

6,

190^.

HIGH

553. 744-

A means

York, N. Y.

TENSION INSULATOR:

York, N. Y.

Louis Steinberger, New
A form of high tension
filed Mar. 28. 1906.
for heavy currents, and adapted to prevent arcing
to the support under conditions where such arcing

App.

might otherwise take place.
Louis Stein853.745berger. New York. N. Y.
A cylindrical
App. filed Dec. 10, 1906.
circumferentially ribbed insulator adapted to support a plurality of
cables of a high tension transmission system.

HORIZONTAL SUPPORT FOR CONDUCTORS;

APPARATl^S FOR TRANSMITTING TO A DISTANCE
REAL OPTICAL IMAGES; Edouard Berlin. Paris. France. App.

S:;3.7s=:.

July 10. 1005.
Has a continuously moving band and means for
forming perforations of considerable diameter therein by means of
filed

electric sparks, the diameter of the perforations being proportional
to the current impulses arriving at the receiving station.

BULKHEAD DOORS;

S53.76?OPER.XTIXG
tady. N. Y.
App. filed

head doors

Has

point.

maintaining
for movine
switch, and
cuit of said

Arthur A. Buck. SchenecRelates to the control of bulkdesigned to be simultaneously controlled from a single
reversing switch and means for
a manually operated
said switch normally in its off position, an electromagnet
said maintaining means into^ a position to_ close said
means located at a distant point for controlling the cirelectromagnet.

May

1004.

20.

TRANSFORMER: John J. Frank, Schenectady, N. Y. ^ App.
Sept. TO. T006.
Construction of transformer having a winding
provided with regulating leads near its center, whereby a central portion of the winding may be cut out of circuit.
RESISTANCE UNIT; H. E. Heath. Lynn. Mass, App. _ filed
853-784Sept. 22. 1006.
.\ sheet of insulating material is perforated with a
continuous series of openings, and the resistance wire is held to the
face nf the sheet by loops projecting at inter^-als into such openings.
?5.S.778.

filed

S53.780.
Tan.

MERCl^RY METER;

App.

Holden. London. England.

F.

filed

Relates to meters of the tvpe having a liquid con24. 1Q06.
ductor in a magnetic field and producing displacement of the liquid
thereby; has a tube of capillary dimensions included in the conductor

through which the liquid circulates.

MEASURING INSTRUMENT;

ELECTRIC
853.700.
don, England.
.\pp. filed Dec.
the above.

14.

Wash,

F.

Holden. Lon-

Relates to modifications of

1006.

DOOR LOCK ELECTRIC SWITCH; W.

S:3.7oi.

E.

Hughes.

Seattle,

filed July 17. 1006.
Relates to electric switches, parswitches designed for association with door locks, and so
arranged that locking the door \vill open the switch and break the

.^pp.

ticularly
circuit.

THREE-PHASE TRANSFORMER:

John T. Frank. Schenec853-770.
Three-phase transformer of
tady. N. Y.
.App. filed Sept. iq, 1006.
the "shell" tvpe coninrislng a magnetic core, and three windings arranged in apertures in said core, one winding having its axis ^perpendicular to the line joining the centers of the other two windings.
Henry GeisenS53.780.
filed Feb. 27. 1Q06.
Has a fan
honer, Schenectady. N. Y.
.'\pp.
operated by the windage of the armature, and means for securing
the fan in different positions in proximity thereto.

SWITCH CONTROLLING MECHANISM;

853.806.
Oct.

ELECTRIC PUMP: W.

Lambert, Sunnyside. Wash.

App.

filed

ino6.
Relates to means for automatically throwing both the
the electric mechanism out of action when the water in
the tank reaches a predetermined level.
Has two solenoids in alignment with one another, and a core common to both and movable
longitudinally thereof.
3,

pump

S53.818.

ancl

AUTOMATIC TELEPHONE SYSTEM;

many.

App.

filed

Tan.

2.

1007.

F.

Merk, Berlin. Ger-

Relates to detail features.

MOTOR

SYSTEM OF
CONTROL: W. S. Moody, Schenectady.
Relates to the control of regulating
N. Y. .\pp. filed Oct. 30. 1005.
switches for transformers and similar devices driven by electric
motors, and provides means bv which a careless^ operator will be
prevented from leaving the switch-b!ade in a position bridging two
adjacent contacts.
INDIC.XTOR; M. L. PoulS53.826. FIRE AI. \RM OR
An air chamber havter. Stockport, Iowa.
App. filed June ^, 1006.
ing a diaphrngm provided with .i' multiplying lever connection to .an
arm which is tliereby impelled into position to close an alarm circuit.
CITRRENT COLLECTOR: S. B. Stewart, Schenectady, N. Y.
853.818.
A form of collective shoe for overhead trol.\pn. filed Aug. i, 1006.
leys of electric trains.
The shoe is impelled upward in a vertical path
by a spring impelled l.nr.y-tongs device.
TRANSFORMER; M. O. Troy, Schenectady, N. Y. App. filed
853.843Sept. ai. 1006,
A transformer is provided with a inaRiietic core apd
surrounded by a winding, and cooling pipes extending parallel with
the winding axis between the winding and the core.
S53,82o.

TEMPERATURE

^

DESK-TELEPHONE AND SWITCHING MECHANISM:

853.855.
bert K. Andrinno, San Francisco, Cal.

AI-

In
App. filed /uly 22, 1005.
telephone outfit, the coml»inalion of a c.ise. line
i-.tt(i:iet».
Hiihin the ca'ic, switching mechanism therein, a movable
switch-piece cooperating with the said line contacts, and a rotatablo
tr.Tii'.miMer adapted to !«irm the setting means for the switch-piece.
BATTERY ELEMENT; Oils F. Harvey. WilUes-Barre. Pa.
853.877.
App. filed Aug. II, igoj.
A form of grid for slotage battery.
SYSTEM FOR ELECTRICAL DISTRIHU I'lON; R. C. Leake.
853,888.
Auburn. N. Y. App. filed Oct. 6, 1Q05. A tilting aim is ni.ide with
a longitudinal chamber to loosely receive a ball or weiKht, to that
when the arm is tilted by a magnetic device it will continue in such
tilled relation bv the displacement of the l»all.
ELECTRIC RESISTANCE ELEMENT; A. L. Marsh. Lake
8^3.891.
App. filed Jan. 17. 1007.
Bluff, III.
An electric resistance element
comprising a Htujt. ttiranil or filament containing vanadium.
ELFCTRK
IIKATER; E. C. Miles. Denver, Col.
8vT.8oa.
App. filed Feb. ii. 1007. A vertical cylindrical tank is provi<led with
vertical insulating plate through which a resistance element is
a
a

linesclerlinf( local

WATER

threadecl.

853,OJa.

SWITCH:
A

ronj.

G.

Gilmoie,

AlUnnce.

Ohio.

App

filed

Sent.

18.

» fiuieet b;is u plur.ility of inrl.illir srginerifi (hereon
lo close nn electric circuit when the faucet is turned,
rinptr.yrd In t.t;ul nn electiir purifier in oprr;iti<iri

rock of

which serve
nnrI Is

fLOSING

New

Louis Steinberger.

21.

App. filed Mar. 29, 1906.
An insulating device comprising a pin
body provided with a stem for entering a cross arm and with a shoulder for forming a water-tight joint with said cross arm. said pin body
being further provided with a water shield integral therewith and having a space intermediate said shoulder and said shield.

insulator tube
from the line

853.52f.

853.522-

INSULATING DEVICE;

853.743.

XLIX, No.

Vol.

WIRILESS TELKGRAPHY; W. W.

Massie. Providence, R. I.
Nov. 4, iqo^.
Two oscillntorv circuits aie provided, one
openrd and the other closca. There is a m.ignetic coil
common to Iwlh circuits, and means arc provide*! for adjusting the
Indiiclnnre and r.ipneitv of each.

853.oaQ.

App. filed
which

01

is

•

World

Electrical
The

consolidation of Electrical

NEW

XLIX.

Vol.

World and Engineer and American Electrician.

YORK, SATURDAY, JUNE

PUBLISHED WEEKLY BY THE

McGraw

Company

Publishing

Edited by T. C. Mabti.n- and

W.

York.

TERMS OF SUBSCRIPTION.
Dominion of Canada

4.5.0

Other Foreign Countries within the Postal Union

6.00

2$ marks.
31 francs.
25 shillings.
Foreign subscriptions may be sent to our European office.
Requests for changes of address should be made one week in advance,
giving old as well as new address.
No copies of issues prior to July,
Subscription orders
1905, are kept on sale, except in bound volumes.
'bein§ renewable at the end of the month indicated on tlie wrapper, the
sending of remittances on or before that date will be much appreciated
by the publishers.
^__^__

^

NOTICE TO ADVERTISERS
of

On

Entered as second-class matter

McGraw Publishing

at

the post

office

at

days in advance
up to noon of

Co.

New

York, N. Y.

an average of 18,827 copies per 'week.

Of

issue

this

26,000 copies are printed.

NEW

i,

few members take the information
act

Statistics of Electrical Development
Test for Southern California Power Plant
Starting Device for a Repulsion-Induction Motor
Chicago High-Tension Transmission Meeting of the A, I. E.

Long

Hearing on Boston Edison Rates
Meeting of Purdue Branch, .\. I. E.

E

106.!

io6j
1063

E

Industry

1063

.'\dvancement in the Fh'ilippines

Association

ijf4

Lighting of the Jamestow-n Ter-Centennial Exposition
loSi
Electric Service Plant at the Jamestown Exposition
1084
The Principles of Modern Rate-AIaking for Electric Light and Power. 1086
Methods of Computing Central Station Rates in 'Boston
1090
Illuminating Engineering in Central Station Work
1092
The Southwestern Electric & Gas .Association Convention
^1093
The Utility of Inventions. By John K. Brady
1095
Bending Conduit. By T. W. Poppc
1096
The Regulation of Boiler I'ccders IV. By Charles S. Towne
1098
Notes on Roller Bearings. By Gustave Rennerfclt
iioo
'.

.

—

Letters on

1 ractical
Subjects
and .Answers
Station Sale of Current

those

iio<)

S. N. Garrison
l*2lectrical Literature

High-Tcnsion

Insulators
Match-less Light Novelties
Long. Scale Switchboard Instruments
Sectional High Voltage Insulators
Electric Cooking

Terminals

EngineTyne Alternator
Compact Lampguards
Kuzcl One Watt Colloid Ijimp
Linemen's Solder I'.istc
Battery Motors and Generators
Industrial and Commercial News

News

Weekly Record

of Electrical

in the country, for

are directly guiding the

An

multitude of places.

a

scope extends, perhaps the most

its

body

nium without producing any
amiably read by

tions are

lies

lighting

industry

coming of the millen-

perceptible

effect.

Its

lucubra-

and are then

the recipients

But the N. E.

the waste basket.

composed of

is

it

electric

academic body may solemnly

L, A. has the

filed

power

in

to act,

strength.

its

more

believe that

has a splendid capacity which should be

it

for

utilized

fully

unifying

and for handling

practice

large questions in a broad and effective way.

It is

one of the

very few organizations capable of taking an effective stand and
getting results.

It

able,

is

too,

cooperate effectively with

to

other bodies and to bring a tremendous amount of influence to
bear where

it

will

frequently than

it

do good.

It

ought

I'atents

to act as a

hody far more

actually does and take a linn stand

We

on mat-

example, that

in

the

executive session some very important subjects come up

for

are w-orth

that

ters

discussion.

more

If

the

it.

for

note,

association

would

systematically

attention to this executive session work,

deliberation,

involved,

it

would act substantially

as

unit

a

devote

and after due

on the issues

could greatly strengthen the whole industry.

Of

mooted questions, nor

course, one cannot effect unanimity on
that every

company represented

the

in

able to take concurrent action, yet

Book Review
Combined Generating Station and Electric Automobile Garage
Philadelphia.
By Harry Y. Haden
The '*Linolitc*' System of Show Window Lighting

General

so far as

has

Light

Electric

association should be

1107-H12

Letter to the Editohs:
Reading Lamps. 'By

Cable

who

The National

iinportant.

iioi

guestions

Metal

is,

as

little

it

i^''-

1064
Automobile Telegraphy
1065
Current News and Notes
Generating Stations and Sub-Stations of the I'otomac Electric Power
Company, of Washington, D. C
1067
New Power Plant for Legislative Group of Buildings in Washington. 1076
Electric Automobiles in Washington
1078

Digest of Current

work which

10(13

Boston Franklin Fund
Induction Motor with High Power Factor

entral

yet the association as a whole devotes far too

outlined

itself

We
I0S5
1060
1061
1061

The

Electrical

it,

and may personally

time to discussing and following up the

CONTENTS.

Electrical

upon

Some

are pigeon-holed.

to heart

1907-

Editorial

The German

ramifications.

its

with interest and approbation, and then

listened to

press of convention business

the

in

and therein

YORK, SATURDAY, JUNE

all

unfortunately the fact that these re-

is

it

get together and resolve even until the

During igo6 Electrical World printed and circulated 970,000
copies,

the other hand,

ports very seldom serve as the basis of any concerted action.

in

Copyright, 1907, by

the committees of the

bution to the art of electric lighting in

influential electrical

New advertisements
of issue.
for the paper dated Saturday of the same week.

date

Monday

once be;comes evident that a great deal

at

it

work has been done by

of important

They are
per year, $3.00

this office ten
will be accepted

E. L. A.

association and that their reports form a very valuable contri-

Chicago Office
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European Office. .. .Hastings House. Norfolk St., Strand, London, Eng.

Changes of advertising copy should reach

the N.

in

22.

one runs over the annual reports of the National Electric

If

Light Association

New

D. Weaver.

United States, Cuba and Mexico

Work

Committee

114 Liberty Street, New York.
Telephone Call: 7605 Corilandt. Cable Address; Electkicai.,

No.
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H19
in
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1121
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1124
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1135
1125
1125
1126
1126
1126
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1133
1141

should result to throw

it

great weight into the united action.

Many

questions involv-

ing public policies are constantly arising in the electric lighting

business and are reflected from "one

company

times in a very disconcerting manner.
exercise
to
in

its

good

offices

in

to another,

If the association

such instances

is

somecould

might be possible

secure concerted ,iction in the particular territory affected

such way as to clear up

many outstanding difficulties. Even
many theories and as

the matter of rates, in which there are

many kinds

of pmcticc, could be to a certain extent brought

into

this

line

in

way.

When

a

committee charged with im-
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portant matters reports,

and

up,

its

work should be sharply followed
the

would help the association

Electric Light Convention.

The convention

week

to be held next

National Electric Lig-ht Association

body was or^nized

National Capital was

A

and

in 1885,

it

Washington by

in

the

since the

thirteen j'^ars since the

is

for the seventeenth meeting.

last visited,

good deal of history has been made

in the central station

industry in the twenty-two years, and the growth of electric

and power

light
It

since 1894 has certainly been very remarkable.

Mexico and the West

appear that the United States,

would

had at the end of 1906 no fewer than 4900 central

Indies

stations, or for the North American continent including Canada,

more

than

The investment

5000.

United

the

in

States

is

estimated to have reached $850,000,000 and the gross income

This

put at about $165,000,000.

mean

of no

field

and

proportions,

more noteworthy when we

obviously a public

is

is

utility

taken some very troublesome precedents are likely to

is

set.

It

may

It

industry

the

is

and

represent,

may

it

a

in

tion vs. candle-power

shows the

more nearly and more

It

may

aimed

has

to

truly representative than ever before.

not yet include 1000 companies, but

those that are in

soon

it

and

will,

membership have undeniably the bulk of

its

the investment in the industry, and are operated by the leaders

Not a

the art.

in

and

it

single great

company

outside the ranks,

is

admitted that the capital, output, earnings

will readily be

and employees of such systems as those of

New

York, Brooklyn,

Boston, Chicago, Cleveland, Cincinnati, Denver, Washington and

mention no others, are in a sense controlling. The

Detroit, to

census of 1902 showed that

in

six cities

was concentrated 20

per cent of the plants and that they yielded 25 per cent of the

income, of

weight and power

is

wisely doing

swelled,

numbers, and

in

best to enlist the

its

minor companies
at

from more widely

is

is

discussion

and on public questions

diflFercnt standpoints,

a fuller influence

for

is

member-

in

conventions

the

large variety of topics is available

a

there

all

this great association

manner the attendance

In this

ship.

But after

the stations of the country.

all

exerted.

sources of

and

halt

from watts or

means follows
poses of

There

a

has always liccn useful, and can look Iwck with

future

do much

it

support

ycjirs.

25

problems in the art

solve,

and

men

it

It

that

is

it

fortime has always been

on some new phase or development

standards

of

no

The

intricate

to do,

place

in

the

jmwer

it'-i

in

it.*

own

which

convention.

It

in

nioHt vitally afTccts its buNiiit-s*.

liglilitig

with standards, which

some

getting

one of the

It

i«

aiHiM-iation ha^

high lime

lliat

wide

any

with

standing

international

other

•

its

action

international

forni.il

The

interests.

more general memmore

getting in touch with the

and

abro.ad interested with a view of

sort of united .iction.

would be well

It

tor the

N. E. L. A. to consider the advisability of helping on

whatever

cause,

whatever

have,

may seem

it

Standards of

contracts.

we

may

chance

this

matter of

the

in

and of illumination

light

illumin.int

do

wise to

we

nuist

with.

deal

to

Until such standards are legalized the whole matter will be in

The N.

a most unsatisfactory state.
if

it

late

it

bring about

to

will

put

this

move
it

has

singed

paw

its

cliestmils out

of the

for

putting

suitable

withoiit <">lH-ninK

.1

we

and

in

even

gale fur

pulling
It

lire.

lest

is

it

regards

.\s

it

bad

out ton

find

somebody's com-

no joke

electric

great

.1

earnestly

for street lighting,

very cautiously,

but

stea<lily

A. can do

L.

I".

result,

shoulder to the wheel.

its

like a st.ind.inl specification

tliat

Ixasis

will

arcs

to

devi.sc

a

on an even

.iltack.

•••

Modern Rate

Systems.

he prosperity of the cenlr.il-st.ilion company

pendent on

moil

body

really

involve

now

is

highly special bodies here

seal

has an

In

definite

and look toward such an end.

with

necessarily

proper

a

justmenl of rates

of contracts for street

some

illumination

bership has done a wise thing in appointing a coinniitteo to deal

contract

to rally to

marked

action here

if

the precedents elsewhere.

of

Illuminating Engineering Society with

can

history.

and troiililrvmic ones with which the

and

for the pur-

undergoing a

is

international

only one

smaller companies are

t<ipic

measured

in

by no

it

extremely necessary, and we hope that

is

present

at

things

nuTci.il

Contracts for Street LichtiVo.
important

matters

a serious handicap in securing

on

now

has the control of forces

of vigor and character, each setting his

note that the

no question that

labors under the disadvantage of being purely electrical, which

I

We

is

would be very desirable

it

a mighty eiiKine for the .service of the industry.

Itn grcatctl g<K><l
its

and

to settle

make

with

liesct

nearly

and

made harmonious with

authority.

better

facc^

th.it

many

of

There

the thing desired, but

is

abroad in such

is

oppor-

career

known

wisdom of

illumination, the

to

the N. E. L. A. will go slowly

its

»ucce»»ful

the relatively

in

a tendency toward shifting

the thing to be

is

it

international action

not always lived up to the whole measure of
it

that

matters

all

anything

a

when

sale.

Practice

career,

on

light

resort illumination

the last

its

pri<lc

now

is just

which seems somewhat dubious.

vicissitudes in

tunity, but

There

light.

the basis

deal

Association has sustained

one that needs to be very

is

recent litigation at Colorado Springs

simple form of a comparison between two very well

hope that

The

or watts

of the case even

difficulties

much

be worth

it

the question of specifying illumina-

The

cautiously handled.

peculiarly dangerous.

is

a general scheme for lighting

moment, but would

Even

twelvemonth?

series of changes,

be fairly said that to-day the association

is

draw up

contracts at the present

and

physical

close

its

association

the

that

change when one must be ex-

a time of rapid

is

be possible to

could be

Such

Especially at the

it.

importance becomes even

its

consider

with traction, water and gas supply.

financial affiliations

2i.

changing rapidly, new illuminants

is

tremely cautious, and precipitate action

the thirtieth

is

the art

No.

of greatly iiicreased efficiency are coming into use, and unless

be

The

moment

XLIX,

Vol.

.

some concerted action were taken about
present

care

whole.

a

as

made

the subject permits, the report should be

if

basis of such concerted action as
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able

clnssc.H

of

issue a rather

in

.it

the

rates,

present

is

so nuicli de-

and so many of the
time considering

re.id-

order to be able to get and retain profit-

business,

that

we

present

elsewhere

in

this

comprehensive review of the ihenrirs u|w)n which

modern Hystems of
have been

system of

luised,

cliarKiiig

for energy

for

lamps

,in(l

motors

together with Hpecilic examples of typical rate

;

JVNE
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systems.

In

making

in

nse in the

commonly

general

a

ings

include nearly

requires to

it

tems

all

how few

general head-

of

rate

infinite variation

is

make

those rate systems which

these

For

serious attempt to

sideration

ioned

method of charging or

which the cost per kw-hour

rate in

modified

usually

customers,

The

latter

by

admitted by

is

same

the

is

to

all

to all kinds of

on quantity

based

discounts

meter

straight

the

to

For these the

may

it

rate

too high, while, on the

is

who

defend

the

of

meter

straight

or

justice

do

rate

not

so

because

but

equity,

it

is

who have

simple and tends to favor a lot of small customers

considerable taJking and voting power in the community. This

modern system of

carries the implication that the

aims to charge for each
be unfavorable to

more favorable
than
all

all

to

small customers.

the small

rate systems

where near the

what

class of service

to

is

fixed charges

On

it

Summed

up

which

rates,

worth, will

is

the contrary,

it

investment

low rates

to

briefly, the

in

aim of

The

of.

question of

apparatus and lines to be ready to serve a cus-

such an important part of the central-station service

article contains

nothing new to the veteran of

conventions

we

ing closely,

smaller

point.

It

who

While the

many

electric

has followed the question of rate-mak-

believe

it

will

many

be of interest to

companies

central-station

because

it

places

of
in

tlie

con-

venient and compact form considerable information as to rate-

making which has heretofore been

scattered and inaccessible to

manv.

be

Nevv-Businesj Organi7,ation.

st.'ition

th-e

in

months

business-getting department of

CK>mpajiy at Denver, as well as to the de-

partments of otlier companies patterned after the pioneer organization at Denver.

Elsewhere

in this issue is

a paper by Mr. C. N. Standard, secretary of the

was one of those written

Electrical

Development Association

abstracted

in

tliis

issue

last

for

the

spring.

an abstract of

Denver comCo-operative
is

It

fully

not because the scheme of organiza-

tion dcscribeid has not been previously dealt with, but because
it

of

serves to put into convenient and compact form an outline
a

new business department organization which has been

adopted by a formidable array of
over the country.
the actual

in

any way binding

for the

mean lower

Most American

hefners.

our

are already aware,

readers

engineers

shy at this proposition, but have they a safer course to

The mean lower hemispherical

propose?

wihich

rating certainly meas-

available for street lighting.

is

does not, however, take

It

and

into account the character of the distribution

is

from the standpoint of illumination, which

faulty

the thing by which successful lighting

go so

engiiiieers

therefore
after

is

all

Some

must be judged.

far as to hold that the illumination itself

is

tht-

thing to be measured, and that the arcs sihould be rated

b\'.

power of producing a certain illumination

us say. their

This

a specified distance.

them with

practicajUy rating

is

at

ref-

erence to their nearly horizontal rays.

Either of these propositions

allied •companies

we

believe that neither of

lirs/t

them

really

mean lower hemispherical

Tlie

meets the requirements.
favors

rating

relatively

rating
kin.

weak horizontal

The minimum

nearby

liglit

illumination

and

baldly, legislation in favor of the magnetite arc

is,

its

which throw their main flux near the horizontal and are

lacking

m

that brilliancy near the

especially

mum,

lamp which

is

often desirable,

more densely inhabited parts of

the

in

street lighted

on a specification

of,

A

cities.

say, 0.02 foot-candle mini-

might, and often would, be badly ligihted as a whole.

has been the uniform e.xporicnce that whenever a rating has

up ingenuous persons are always ready to meet

set

while dodging

In our

abuses.

plicity at the

m

rays.

lamps

undulj-

which, like the flaming arc, give an immense flux of

and

com-

reason

a

its

On

spirit.

rating

might

other hand, the

easily

lead

to

still

worse

expense of even-handed

merely as a minimum.

.\

Illumination

justice.

but net

for rating,
specified

Sitreet

lighting contingent

than to have public
a fixed

.nttenition

would

minimum is
we fancy

The

mum

a

illumination

the

nothing better

electrical engineers operat-

ing on this Unc would be "hoist with their

As

ex-

concentrated on the attainment of

mininunn illumination.

vengeance.

like

is

when

tremely likely to act in favor of small units, and

VVclsbach

its

mean

judgment both these ratings have gained sim-

sense the proper logical basis

applied

the

own

i>ctard" with

a

matter of actual every night practice, minialone

is

not

a

proper

criterion

of

good

lighting.

scattered

Mr. Stannard has had an important

work of perfecting the

likely to lead to unfair

is

parisons between different types of lamps, and for this

lower hemispherical

past to the organization of

'I'his

rating

some

as a precedent that cannot prop-

come squarely out

confreres have

hemispherical

letter

Considerable space has been given in our colunms

pany.

As our

ignored.

German

to the

as tentatively adopted

as a finality or as in

all

recent

much

to the National Electric Light

it

upon American engineers, but

been

the central

we commend

Association, not at

It

A Typical

same

practically the

is

time since, and

on the investment made necessary

cost that no other principle can safely be followed.

light

of the Elektrotechnische Zeitschrift is very

Society reported in a

Electrotechnical

make each customer pay some-

once these fixed charges are taken care

is

number

is

by his installation and to give a low rate per kw-hour after

tomer

German

let

customer entitled

the straight meter rate.

is

modern

formal action

litigation, the

of the

ures with sufficient precision that part of the luminous output

grounds

the

In view of the present great interest in this ma/tter, stimulated

will

time each day.

Those

and experi-

Arc Lamps.

of

perhaps by the Colorado Springs

not be high enough to cover anywhere near

the cost of serving the customers requiring service only a short

on

The Standardization

erly

hours per day.

been pat-

liave

ipraotice

ence, rather than with theory.

be unjust to the best

customers the company has, namely, those using power many

other hand,

His paper, therefore, deals with

given in the article to the well-known old-fash-

is

flat-rate

only.

reason practically no con-

this

.

from which the numerous others

kind,

this

terned.

only with

charge the customer about what his service costs the company,
plus a reasonable profit.

O R LD

\\'

systems
these sys-

article deals

somewhat

a

way

the

in

The

are applied in different cities.

systems

the

surprising even to

is

it

one familiar with the situation to note

but, of course, there

of

classification

United States,

AL

C

I

p;irt

in

or p.arent orgaivizatioTi of

It

is

,in

however

open <|Uestion indeed whether ilhmuitation as such,

consi<icrcd,

is

really the thing

to be

measured

in

the
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The experience

field.

thus far with instruments which purport

the s.

To

chine,

measure illumination

to

^^'

been

has

unsatisfactory.

ver}-

advise their commercial use would be hunting litigation.

experienced hands some forms of illuminometer

may

In

made

be

(

R L D

)
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.

wing machine motor, which must be attached

and

in manj' cases there

pumping system where

small house

system or where the water

ma-

to tlie

motor for operating the

the

is

22.

there

no water works

is

s\"stem

vv'orks

inadequate to

is

to give trustworthy approximations, but placed at the service

maintain the pressure on the upper

of those unfamiliar with them they would usually lead one

mixers and meat cutters are seldom motor-driven, but might

Arc-light photometry

astray.

and upon the

able conditions,

under the most favor-

is difficult

street

well-nigh impracti-

is

it

cable.

well be

ods

of

two

sides

photometry,

arc

Ulbricht

advises

society

of

the

certainly

The former

sphere.

method

and
as

applied

two meth-

best

double-mirror

the

simultaneously,

arc

the

advised

giving
of

use

the

to

the

obtain

readings at 10 degrees apart gives the most reliable distribution

and such curves can serve

cur\-es for the arc yet to be obtained,

computing values of the mean illumination

as the basis for

distances

different

measured

more

far

on the

directly

likely

street.

specification of the

be correct than those

is

highly desirable to im--

It

prove average street illumination.

at

to

Tliere should certainly be a

minimum and

it

seems also to us that there

should be a specification of the average illumination over the
area covered up to the lamp.

This double requirement would

favor lamps which give good distribution without ignoring the

And we

value of general brilliancy.

that the illuminations should be

are inclined

to

photometry

The personal equation always

kind of service.
get busy

number of towns where

gratifying to note recently the

small motors for household purposes are being introduced by

The

the central station company.

hold motor at present

The

freezers.

many

uses

is

for the house

The

about the ordinary

various purposes.

fact

there are a

is

household to

will not

it

may

it

which

a

be necessary

to invest in a lot of different

While

sufficient

needed just now more than

is

some scheme whereby

owner

of their in-

good motor of

cost of a

first

njotor could be put, and what

anything else

way

greatest difficulty in the

the high

is

driving washing machines and ice

in

is

principal use of the house-

capacity to drive a washing machine.

great

seems as

if

the

number should be reduced

present necessary

motors

for

if

it

it

certainly

materially from

lliat

to be a general household con-

is

venience.

It

now time

is

devising plans

Taken

as

a whole the household

a long one.

To

motor

begin with, there

is

at

list

present

is

the fan motor for

itmimcT, the necessity for which varies considerably according
to the latitude

work and

ing the fan, the sewing machine

No

wheel, as required.

mechanical turn of mind,

and the location of the

northern latitudes this
fan and

will

and grinding

the polishing

is

of

The

have been de-

kind

this

he

*iser, unless

of a very

is

not going to bother to get up these

Illumination and Some Illuminants.
on the above

.\n abstract of a paper

read by Mr. John

topic,

D. Mackenzie, in April, before the Glasgow Section of the In-

London

Electrical Reviczv,

Digest.

The paper

engineer,

and points

The

tric lighting.

and

a

noticed elsewhere in the

is

contains useful data for the illuminating

number

to a

of cardinal principles in elec-

of various illuminants

intrinsic brilliancy

given approximately in terms of candles per square inch.

is-

Con-

verting these in round numbers to the square centimeter, the

Moore tube comes lowest with about

candle-power

c.2

per

cm. of active visible surface, then the paraffin candle with

sq.

0.5 next, the

mercury vapor lamp with

gas burner with

lamp with

filament

incandescent

ne.xt the

lamp with

the carbon filament incandescent
lic

i,

next the acetylene gas burner with

5,

and

80,

,40,

Xernst

finally the

15,

then

then the metalliinip

willi

150

candles per s(|uare inch.

A

table of reflective coefficients

range

of

pow-er

reflective

The reflective

given which shows the wide

h<nisc.

'I

hen there

is

the

at

0.4

per

Consequently,

cent.

.sorbs

(jg.<>

per

ficial

light

in

if

much

boon

substances.

diflfercnt

heads the

92 per cent; while black velvet brings up the rear at

list

fect

by

highly |X)lished silver

for

coefficient

is

possessed

polished

diffusion

/cent.

The

silver

p;ipcr points nut

dwelling rooms should be
nuist

This

be avoided.

there be insufficient

diffusion,

and distressingly

tin-

is

shadows

8

that although arti-

largi'ly

for

diffused,

the

per-

reason that

vh.nldws of objects will

ol)lru>ive.

melodramatic

absorbs

only

while black velvet ab-

it;

sugKesting

stage.

If,

the

blue

however, the

the

diffusion

bring more revenue, and the same fan

observer

will

difficulty

of distiiiKuishing objects, or their relative distances.

is

motor can obviously be used

%

sta-

combinations himself.

(piartz Mifionliglrt of the

alx-jut

—one being

the other portable for driv-

and

some ready-to-use combinations

winter, as described icvcral times last winter in these columns.

of

possible

great advance can be expected until

vised and put on the market.

be glaringly

In

greatest

For example, two

most households

sufficient for

fan motor for use in connection with the Iwt air furnace in the

summer

the

motors should be

tionary for doing heavy

used

is

motor for each

for central station ingenuity

getting

for

per cent of the light incident ui>on

(|uilc

same motor

the

if

motor

the

moving the

not be possible to arrange

which a motor should be called on,

for

be driven

to

two motors.

motors 50 that one motor can do any of the work around the
house

some require

a question of

is

a
if

stitution of Electrical Engineers, has recently been published in

The Household Motor.

troduction

it

variety of uses out of one or

the

cream

so

for various purposes or of buying a separate

in

measurements of

field

in

present

illumination.

It is

at a particular spot,

motor or the appliances

to

same motor

these can be operated by the

computed from the photometric

enormously increased

is

be

to

there

Now,

silver.

believe

curves rather than measured under the rapidly varying conditions of street service.

motor for polishing

belted to a short line shaft, while

it is

The German

al

number of

certain

Then

matters could be conveniently arranged.

if

the possible use of the fan

is

Household dough

floors.

horse-power

is

gretilcr

for both these purposrn.

usually

considered

th.ni

A

motor

necessary

oprrnlc a washing machine or an ice cream freezer.

There

is

convplete,

all

will

disappear,

.hkI

be perplexed by absence of contrasts, and

to

The happy mean

it

between too

little

I

lie

the

to be aimc<l at by the Illuminating engineer
diffusion

and too much diffusion. suRgests

;
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the explanation once offered to an engineer as to the

of quasi in the term quasi-criminal

;

more

of" and "not of the nature of," but rather

The

than not-of-the-nature-of.

of,

pelled

and

from neighboring

light reflected

enters our

it

also largely indirect, in scattered

is

we

central station

nized by the central-station industry, but

light,

bodies.

The tendency

in

cent years has been to increase illumination everywhere.

re-

It is

Assuming, however, that ophthalmic

ophthalmic disease.

in

admittedly increasing, at least a share of the increase

is

may

be claimed for the increasing strain on the eyes in early

life,

under increasing pressure of general education by book

The suggestion

reading.

or

tubes,

By

low-voltage

requirements

placing

these

behind

lamps

in

be

met;

could

amount of illumination needed.

the

desirable

deep

frieze

groups,

series

by

while,

their

suitable

number of groups turned on could be adjusted

switches, the

It

is

much on

direct

on

the promptings of modesty, as

Lamps should

claims of comfort and ophthalmic hygiene.
light to see by, but

very

certainly

naked lamps should be removed from

that

not so

vision,

that in domestic lighting, high

along and

troughs,

reflecting

mouldings.

for

made

is

incandescent lamps should be arranged in straight

efficiency

should not be seen by their

the

give

and when generally recognized,

The reason

results.

ficial

many

cases

comes most naturally

and

companies.

Such companies have

ment, and

may

it

be worth inquiring

on part of
if

manage-

the

growth

central-station

Mere growth of

of this kind always indicates real prosperity.

rate

which

barely

is

the peak will naturally

go

to the central station

service, because his bills will not be very high

Such growth may actually mean that

to

obliged to add, year by year, to an investment

is

paying none too well and that the ratio of earnings

is

may

investment

property

improving.

not be

being developed as

is

it

should

If

the central-station

be, the ratio of

gross

earnings to investment should be steadily on the increase from

as high a rate

only a few hours per year, his

where he begins

to think of

soon run up

bills

power

principles apply to

power

little

higher rate for the sake of convenience; but
eight or ten-hour per

ness

day user and the rates are high,

his busi-

truth of the assertion that

it

is

Such

amount of

business a large

The

the year.

number of hours

greater the

can be made to

cam

revenue, the greater will be the ratio of

There are few central

gross revenue to investment.

where a load that

is

investment

this

stations

turned on an average of only one hour per

day during the station peak load involves fixed charges of
than

10 cents

amount
going

per kw-hour.

more than

to

further,

that

It

this.

with

In most larger stations

rates

is

therefore evident,

as

they

are

at

it

of a proper rate system which will give long-hour users the

low rate

to

which they are

entitled,

and must be followed up

with persistent solicitation to secure the more profitable business.

It

it

is

is

on

this

long-hour business that the efforts of the

and advertising man should be concentrated.

solicitor

taken

is

on

at other times

is

from the store or

during the day.

conveniences

with

now

the

office

is,

simply

but

little

it

has

electric-lighting

been

a

business

that

it

fact
is

in

the

using electricity but a short time per day,

connection

or no

show-window and

is

sign

more

profit-

various

home

likely to be

of

being pushed actively.

commercial

the
It

will

lighting.

average up

Power

busi-

of course, the principal salvation of the central-station

company

in

many

places.

If the

power

is

not to be had about

the only hope for increasing the load factor lies in an increased

than at the peak.

peculiar

an

Residence lighting when

use of heating appliances, fan motors and the like and

But

as

which closes regu-

requires

introduction

better as to hours use than

but

The most undesirable

store lighting profitable is to get

especially

should never be con-

About the only hope of making

secured in large enough quantities

ness

it

revenue-producer,

lighting to be run after closing time.

will

the

great

o'clock or earlier and

artificial light

some

advertising value,

its

any

six

at

able,

country over, most of the dividends must be paid from load

which

for
as

class of business
larly

While

doubtless true that unprofitable peak-load business should

less

without

present

takes effort to

it

must begin by the adoption

effort

entering wedge for the electric light.

station

We thus see the

most unprofitable business

the

There

the central

if

steam or gas engines.

the yearly load factor, should be steadily increasing.

investment idle 22 hours per day from six to eight months of

he

a steady

likely to be lost to

is

pay a

aflford to
is

sidered

in

a point

to

A man who

users.

can

at rare intervals

be

best

is

tion.

words

at

If he

some other method of illumina-

means

is

kerosene

many hours per year, however, and is charged
as a man with the same number of lamps used

this practically

Going a step farther back,

for

using electricity

that the ratio of average load to peak load or, in other

year to year.

company

to the nuisance of

get the profitable class.

company

to

to

fail

anyway and he

lamps or a gasoline plant for the sake of economy.

character of the load, does not, for example, necessarily indicate

which

sufficient

could not begin to afford to go to the expense of putting in

an isolated plant or of submitting

the peak load from year to year, without change in the general

the

they

if

make adequate concessions to the long-hour users. Now the
man who wants light only a few hours per year and that during

which naturally stays by a company, while

a prosperous condition.

at least

they do not act accordingly in adopting

cover the fixed chaises of the short-hour users, they

wants only a

large increases of central sta-

tion business without particular effort

central station

light.

Prosperity.

Not infrequently we hear of

many

failed to recognize the rela-

and short-hour business; or

it

While charging a

rates.

the central station

to

in the general policy of

tive value of long

have bene-

to

fail

to radical defects in rate systems

in the past

have recognized

generally true,

is

it

cannot

it

that the peak load or unprofitable

due largely

is

The same general

True Central-Station

persistently

per day have

This fact does not seem to have been generally recog-

class of business

also calls attention to the fact that the illumina-

most

it

power.

is

alleged that the effect of this is seen in the alarming increase

disease

to

many hours

been those most prone to adopt other sources of light and

in

The paper

and cling

easily

rooms,

and diffused sky

tion should not exceed a certain limit.

most

while the customers using electricity

are com-

from the sun and from the windows, and

largely light direct

yet

of-the-nature-

that

fact is

which, as

imitate sunlight

to

meaning

namely, 'both "of the nature

1059

with

the

display lighting.

There are comparatively few

peak load customers

where the company has anywhere near

who have come

in

to the

sight.

all

the

places,

i(j

more

however,

power business
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The

Development.

of Electrical

Statistics

Bulletin ~i, just published by the U. S. Bureau of the Cenof
sus, is a report on the manufacture, according to the census
igo5, of electrical machiner}-, apparatus

and

supplies,

by Mr.

T. C. Martin, expert special agent. In 1905 there were 784 establishments engaged primarily in the manufacture of electrical machinery, apparatus and supplies. Their capital was $174,066,026;

number

the average

of wage-earners employ ed. 60,466, and

their

wages, $31,841,521; the cost of materials used, $66,836,926; and
the value of products, $140,809,369. There have been increases
since 1900 in all items, e\'en in the number of establishments,
an item which in most industries has been reduced by the gen-

toward consolidation. The percentages of gain
are as follows: In number of establishments, 34.9 per cent; in
per
capital, 108.1 per cent; in number of wage-earners, 43.9
cent in amount of wages paid, 54.7 per cent in cost of mateeral tendency

;

;

per cent.
35.1 per cent; and in value of products, 52.3
In addition to the products reported by these establishments,
there was an output of electrical machinery and supplies, valued
in
at $18,742,033, from 128 establishments engaged primarily
rials,

other lines of manufacture.
distribution of electrical manufacturing throughout the
remained the same in all essential respects at the two

The

states has

Ohio, Pennsylvania, MassachuJersey reported 631 of the
apparatus
at the census of
electrical
making
784 establishments
per cent of the
1905 and products valued at $126,807,804, or 90,1

New

censuses.
setts,

York,

Illinois,

Connecticut, Indiana and

total for the country.

lowed by
and Ohio

New York led, folMassachusetts, New Jersey

In value of products

Pennsylvania,

Illinois,

order given.

in the

Xew

Their combined product consti-

tuted five-sixths (84.5 per cent) of the total value of products.
Connecticut and Indiana did not reach the $5,000,000 mark.

The

increase

in

total

was

capital

distributed

uniformly

throughout the country, but was greatest in Pennsylvania, where
per
capital increased from $20,967,587 to $58,393,011, or 178.5
cent, although the value of products advanced only from $19,The capital and value
112.665 to $26,257,569, or 37.4 per cent.

New
of products of the other leading states were as follows
Illinois,
products.
and
$35,348,276;
York, capital $30,643,167,
:

capital.

and products, $16,700,027; Massachusetts,
and products, $15,882,216; New Jersey, capiand products, $13,803,476; and Ohio, capiuil,

$21,644,783,

capital. $12,735,427,
tal,

$18,457,821.

and products, $11,019,235.
The toul value of dynamos and motors, which constitute the
the
largest single class of elc-clrical apparatus manufactured in

$10,408,184.

census year, was

$33,454,8fiO.

.\

slight incre;isc in the value of

$10,472,576 in 1900 to $11,084,234 in 1905)
with
a very large increase in number (from
was associated
horse-power to
10.527 to 15,080) and in capacity (from 770.832
small inrelatively
a
that
obvious
is
It
horse-p<jwcr).

all

dynamos (from

1.328,243

crease in the average size of machines was accompanied by a
large decrease in 4he cost per horse-power to the purch:iser.

Of the total number of dynamos. 13,756, having a capacity of
cur853.800 horse-power and a value of $6.973.1.30, were direct
a
and
horse-power
of
capacity
with
a
474,443
and
rent
1324.
The numln-r,
value of $4,111,104, were altcrn:iting current.

XLIX,

Vol.

Xi

The

value, but have increased in horse-power.

number and

in-

crease in the average size of the electric automobile motor is
due to the more general use of the electric automobile for industrial purposes.

In 1905, (36,698 transformers were manufactured, liaving a
capacity of 970,908 horse-power and a value of $4,468,567. The
production of transformers has nearly doubled in the five-year

growing use of alternating current for
and power purposes. More than half the capacity of the

period, testimony to the

lighting

transformers, namely, 504,009 horse-power, was comprised in
transformers, 3387 in number, which had a capacity of 50 kilowatts and upward. The effect of size on price is seen in the fact
that

these

larger

were

transformers

returned

$1,176,360, or slightly over $2 per horse-power, a

compared with

of

price

the

the

63,311

valued at
low figure as

as

under

kilowatt

50

capacity.

The value of switchboards intended for electric
electric railway work has advanced from

power and

in 1900 to $3,766,044 in 1905.

Marble and

light

and

$1,846,624

slate as materials

have

generally supplanted wood, which at one time was universally
used even on boards for currents at high voltage.
Batteries and their parts and supplies manufactured in 1905
had an aggregate value of $4,243,893, as compared with $3,679.045 in igoo. The actual product was probably greater because
their various elements are not always distinguishable as battery parts, and are therefore sometimes returned as "all other

products."

storage

the aggregate, $2,645,749 represents the value of
parts and supplies; and $1,598,144 that of

Of

batteries;,

primary-

batteries,

and

parts

were liquid and
kinds were about equal.

Of primary batteries,
dry; the values of the two

supplies.

4,888,361

1,734,801

all classes of carbons reported for 1905 was
Although the total is more than one-half greater
than in I goo, there was a falling off of over $200,000 in arclamp cjirbons, due to the adoption of the modern inclosed arc
lamp, which requires recarboning much less frequently tliau
the open type, and to the introduction of a new variety of lamp
of the luminous arc type, the magnetite, which dispenses entirely

The value of

$2,710,935.

with the carbon.

The number of arc lamps made in 1905. 195.157. was greater
than in 1900, but their value, $1,574,422. was less by $253,349.
A remarkable change has taken in place in the relative importance of the two types open and inclosed. The production, of

—

the former
at

fell

from

23,656, with $276,481 value, to 1748,

number of

$29,989; wihcreas the

134,531 in 1900 to 193,409 in 1905.

has brought with

ter

it

valued

inclosed lamps advanced from

The

large

number

of the lat-

a reduction in cost, the value declining

from $1,551,290 to $1,544,433. I" addition to these arc lamps
1924 sciirch lamps and projectors, valued at $114,795, were made
in 1905, a decrease since 1900 of 77 per cent in iiunilHf ami of
approximately 50 per cent in value.
One of the largest specialized departments of electrical production is that of incandescent ligliting. Incandescent lamps are
made all over the country, but the largest output is from a plant
Tlie total value has risen from $3,442,183 to
in Xew Jersey.
The princi|).Tl g;iin both in qu.intity and value was
$6,308,299.
in l6-cp lamps, which rrin.iin the standard, and advanced from
21. 191. 131 to 83,333,285 in

number.

;ind

from $2,910,023 to

$4,6oK,

value of the direct-current dyn.imos were
grc^alcr in 1905 than in 1900, whcri-as the altemating-currcnl
dynamo* incrca5ic<] in capacity only. Closely associated with

084 in value. A radical advance in this branch consists in tinproduction of incandescent lamps witli metallic filaments in
place of carbon. Tantalum, osmium .ind tungsten are used for

is the group comprising double-current generainolor generators, boosters and s>-ncJir(>nous
dynamrrtors.
tors,
converters, of which there were in all 2135 having a combined
capacity of 279,552 horse-i)owcr and a value of $1,740,534.

this

horse-power and

the (lyn;inio class

value of motor* built was $22,370.62^), twice as great as
Of this, $13,120,948 represclrts Hie value
that of the dynamos.
"f 7<)fi77 tt^itionary motors (54,242 'liTt-ct current and 25.635
altcraating current), with a combined capacity of 678,910 horse-

The

power.

'I

here have been increancs

in

the numlicr, horsc-iiower

and value of Ih.iIi kinds of Mationary motors, of molars for
Those designed for railfan*, ami of niiscrllaneoui motors.
ways and automobiles, on the other hand, have decreased in

puriHi-M-.

The

tola!

uuMib<T ol

ilee(>r;ilive

:inil

Miinliiluve

lamps,

etc.,

which class are iiuluded also v.uiium tubes, v,uiium ,ind
vapor lamps, and X-r.iy bulbs, was i.5,*<4,495 (about four times

in

the nimilier maili- in

pared with $72,i>35

ii;<ki)

'"

,iiid

lln-ir v,ihie

was

$644.<)0(i,

as

com-

"J""

lamp lixtiires lo a total value of $5,305,466 were made
considcmble increase over 1900. The increase is accumled for lo a great extent by the larger manuf.ictiire of
sockets and Icise.s incident to incandescent lamps, but the bulk
of the amount, $3,294,(106, represents, as before, the lixtures
he iiitri«luclion of ekxjtric lamps of new forms
tliemsclves.
FCIeClric

in

1905, a

I

:

June
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involved the manufacUirc of forms of fixtures

lius

unknown

at

the census of 1900.

The

total value of telephonic

apparatus manufactured, as re$15,863,698, as compared with

was

[lorted at the census of 1905,

Of

$10,512,412 for the census of 1900.

represented

the

value

of

850,815

this total value, $824,204

transmitters;

$696,113

the

value of 831,195 receivers; $6,483,418 the value of 887,447 com$68,826 the value of 4560 interior systems complete without instruments; $5,154,447 the value of
plete sets of instruments

;

4283 central switchboairds $564,795 the value of 3917 private exchange boards; and $2,071,895 the value of telephone parts and
supplies (chiefly the signaling apparatus in magneto-telephone
;

and the

sets

line protector fuses, etc.).

the great center of telephonic manufacturing industry in the United States, both as to total number of facMore than half the total product, or
tories and as to output
Illinois

is

was from

$8,357,521,

The output of New York was

this state.

also large, but not quite half that of Illinois.

An

apparent falling off in the production of telegraph ap-

from $1,642,266

paratus

1900

in

to

$1,111,194

in

ipoS

>s

ac-

counted for in part by the growing custom among the larger
telegraph systems of manufacturing and doing the repair work
on their own apparatus.
The value of the factory product in 1905 is distributed thus
76,826 intelligence instruments (key, sounder, etc.), valued at
$187,744; police, fire, district and miscellaneous, valued at $592,070; wireless telegraph apparatus, valued at $114,050; and
switchboards and parts and supplies, valued at $217,330.

for Southern

California

Power

Plant.
Considerable interest

being taken on the Pacific Coast in
down for the acceptance of

is

the unusual conditions of test laid
the

power

Company

Redondo,

competition

severe

Pacific Light & Power
There was
near Los Angeles.
contract at the time it was let

plant being erected by the
at

for

Cal.,

the

io6i

L

Cory, of the
Pacific Light & Power Company, and Prof. C.
Assisting Prof.
University of California as neutral arbiter.
Cory will be Prof. Joseph N. Le Coute and G. C. Noble, both
also on the engineering faculty of the University of California.

Prof. Le Coute will pay especial attention to the mechanical
end of the tests as well as prepare the plan and working outline
for conducting the test.
Mr. Noble \\411 have charge of the
electrical

details.

Another interesting feature is that the contractors are under
forfeit to start up the first generating unit by a certain date.
This date has been advanced considerably due to delays caused
by the power company, and it is expected that this condition
will be met satisfactorily as the plant is now ncaring completion.

The power

plant

is

intended as a large au.xiliary station to

water-power and steam stations of the Pacific
Light & Power Company and will also feed into the supply
It is located on
system of the Huntington electric railways.
the shore of the Pacific Ocean, so that condensing water is
help out

the

available.

a Repulsion-Induction
Motor.

Starting Device

The accompanying

for

illustration

shows

starting

a

device

for

use with a repulsion-induction motor for which a patent was

W. A. Layman. The motor is of
which starts as a plain repulsion motor and
is converted into an induction motor by a centrifugal device
when the rotor attains full speed. The inventor has arranged
to impress upon the primary terminals of the motor an e. m. f.
which can be so varied that the torque of the rotor can be held
practically constant from standstill to normal speed.
There is
connected across the supply leads a specially-designed transformer which is used as a so-called auito-transformer with one
granted on April 30 to Mr.
the

Long Test

L D

Wagner

type,

and much objection was made to some of the stringent condiThe contract was awarded to
tions of the specifications.
Chas. C. Moore & Company, engineers, of San Francisco, and
called for three 5000-kw General Electric alternators, each
direcJtly driven by a double compound Mcintosh & Seymour
engine, Babcock & Wilcox boilers, and the necessary condensing
apparatus, pumps, auxiliaries, etc.
In accordance

with the contract guarantee terms the con-

kw-hours

at the switchboard for
be considered as having
a heating value of 18,850 B. T. U. per pound and proper
allowances are to be made for temperature and other factors
The test is to be conducted continuentering into the test.

tractors agree to deliver 160

every barrel of fuel

oil.

The

oil is to

ously for 90 days and if the contractors fail to deliver the
Likerequired load they forfeit a certain sum per kilowatt.
wise, if they run

company

is

or bonus

forfeit

plant as

may

Electric
efficiency

is

$50,000.

be judged by

efficiencies of the

The maximum of

ithe

The

test

wfill

either

cover the entire

conditions, but as the guaranteed

generators are to be taken from the General
tost actually resolves itself into an

Company, the
test

of the Iwilers and engines, including of course

and is naturally attracting much attention
from engineers on the Coast.
As this is to be the first 90-day test on the Pacific Coast, and
on account of the prominence of the power company in the
Southern California field and of the contracting engineers,
much interest is being taken in the outcome. Another interesting point also is that the steam turbine builders would not
their

accept

au.xiliaries

certain of

the conditions of the contract,

thus, put on

so

that

the

demonstrate its
suitability for this class of jKiwer station work.
The tests will be conducted under the supervision of a board
reciprocating engine

of

engineers

of Chas.

C.

.\LTERN.\TING

above the 160 kw-hours per barrel, the power

to pay a similar bonus.

is

trial

to

consisting of C. R. Weymouth, chief engineer
Moore & Company; Mr. Cobb, engineer for the

CURRENT MOTOR

ST.^RTER.

shown in the illustration. At starting, the
controller arm rests on the intermediate contact of the autotransformer winding.
The voltage is gradually raised as the
speed increases by moving the controller handle manually until
an e. m. f. greater than normal is obtained at a speed somewhat
less than synchronism.
A further movement of the controller
arm places it upon a contact of the auxiliary coil, whose voltage is opposed to that of the main coil. The further rotation
of the arm finally brings it to the last contact, thereby gradually
reducing the voltage to the normal operating value and completely cutting the auto-transformer coil from the motor circuits, when the centrifugal device converts the machine into an
section reversed, as

induction motor.

The

leading claim, which seems to cover

starting schemes

now

in

use.

is

as

follows

all
:

variable-voltage

The method

of

operating an altcrnatiiig current motor, which consists in starting said motor on a voltage below normal operating voltage,

ami raising said voltage l^fore normal miming speed under
load

is

attained.
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Chicago High-Tension Transmission Meeting of the A. I. E. E.
A

Mr. H. E. Niesz,

times

was called to order soon after nine o'clock
Woodworth, chairman of the board of managers

session

members

Commonwealth

22.

Electric

to visit the Fisk Street

The program for the trip to the Michigan transmission plant
was carried out as outlined above, about 50 making the excursion. The Grand Rapids-Muskegon Power Company enjoys

200 being present.
first

invited

XLIX, No.

station after the adjournment.

voltage;

The

behalf of the

in

Company, of Chicago,

meeting of the American
Institute of Electrical Engineers was held at the Auditorium
The sessions, which were presided
Hotel, Chicago, May 24.
over by Mr. Paul M. Lincoln, were well attended, from 150 to
special high-tension transmission

Vol.

the distinction of holding the present record for high operating
the

power

during the

and

description

voltage having reached 71,000 at

station

last

map

year,

of

and being normally

this

company's

66,000.

extensive

A

system,

by Prof. P. B.
of the Chicago branch of the Institute. He made a few introductor\- remarks as to the character and object of this special
meeting of the Institute, and announced an excursion on the following day for those who wished to visit the 66,000-volt transmission system of the Grand Rapids-Muskegon Power Company near Grand Rapids, Mich. this being the highest voltage
plant yet put in commercial operation. It was announced that
the party would leave Chicago at 8 p. m. that evening by boat
for Holland, Mich., where early dn the morning cars would be
waiting to take the party to Grand Rapids for breakfast, from
which point the trip would be made to a power house and sub-

with

Grand Rapids-2^Iuskegon Power Company at
The Grand Rapids-Muskegon
Power Company would entertain the party at lunch at one of
houses, the Chicago members returning by boat,
its power

portant business in connection with the coming consolidation

Saturday evening.
Mr. Lincoln then assumed the chair and announced the
reading of a paper by Mr. H. W. Tobey on "The Relative
Merits of Three-Phase and One-Phase Transformers." In the
absence of the author, Mr. W. S. Moody read this paper. A
paper on the same subject by Mr. John S. Peck was read in
The subject
the absence of the author by Mr. J. W. Farley.
was then discussed at length by Messrs. A. H. Pickler, P.
Junkersfeld, C. W. Stone, W. S. Moody, P. D. Wagoner, E. N.
Mr.
Lake, K. C. Randall, H. B. Gear and A. S. McAllister.

these being Mr. Thomas Hume, of Muskegon, presiMr. David L. Edwin, of Muskegon Mr. J. G. Emery, of
Muskegon, treasurer; Mr. H. N. Hovey, of Detroit; Mr.
Harry Sawyer and Mr. William Monroe.
Returning to Grand Rapids late in the afternoon, the party
found a special street car waiting to take it to the receiving
sub-station in the edge of town where 66,000-volt current was
being received and transformed to 6600 and 19,000 volts; the
former for use in Grand Rapids at sub-stations and by wholesale power users, and the latter for feeding into the transmission lines of two interurban railways.
The arrangements for the trip were made by Mr. Geo. A.
Damon, of the Chicago branch of the American Institute of
Electrical Engineers, and the occasion proved to be a very

:

station

of

the

Croton dam and Grand Rapids.

on "Potential Stresses as Affected

R. P. Jackson read a paper

Grounded Conductors," analyzing from the
theoretical side the measure of lightning protection afforded by
This paper was ably discussed by Messrs.
such conductors.
D. C. Jackson, Paul M. Lincoln, Morgan Brooks and J. W.
.Andrec.
At this point a recess of about 25 minutes was
declared in order to allow members to register and secure
by

Overhead

tickets

for

the

the Institute to

luncheon tendered by the Chicago branch cf

members and

illustrations of the transmission line appeared in the
The company is now
Electrical World of Nov. 3, 1906.
taking over control of the Grand Rapids Edison Company, to
which it has been supplying power and which has an extensive
distributing system in Grand Rapids.
The Croton dam power
house, which is nearing completion, was the one visited. The
hydraulic work was in good shape for inspection.
An excellent lunch was served at the company's construction force
dining room.
Mr. F. E. Greenman represented the power company in
piloting the party and explaining the work, as Mr. A. J.
Bemis, general manager, was too much occupied with im-

with the Grand Rapids Edison Company. Mr. Jas. B. Foote,
was obliged to send regrets. A number

electrical engineer, also

of officers and stockholders, how-ever, joined the special car at

Erwin
dent

fitting clo.se to

the high-tension transmission meeting.

Hearing on Boston Edison Rates

Damon and

for Electric

Service.

visitors.

M. Lincoln. Mr. C. C.
Chcsney's paper on "Forced Oil and Forced Water Circulation
for Cooling Oil-Insulated Transformers," was read by Mr.
foagland, George A.

;

'

After the recess, further discussion of the question of grounded
verhead conductors was participated in by Messrs. H. C.
I

;

;

P.

A

continued hearing on the

rates

of

the

Edison Electric

Illuminating Company, of Boston, concerning which an article

appears on page 1090, was held before the Masachusotts Gas
The morning was
Electric Light Connnission on May 22.

&

C. W. Stone ami discussed by Messrs. Stone, Farley, Moody
and Lincoln. The meeting then adjourned for the lunch at
the Auditorium Annex, which proved to be a very enjoyable
affair for the furthering and renewing of professional ac-

given up to the arguments of representatives of the

quaintance.

Mr. Eastman submitted a long statement condemning the
Wright demand system and urged that the company allow its

After luncheon the afternoon session was called to order at
2 :45 and a special vote of thanks was passed by the out-oftown members to the Chicago branch for its entertainment. .'\
communication was read from Mr. George E. Haylcr, superintendent of the Spring River Power Company, Joplin, Mo., on

ground wires on that company's system.
Mr. James Lyman reviewed some information ol>taincd from a
recent visit to Butte, Mont., and from conversation with Mr.
Max Hebgcn, manager of several tranimission lines running
All these experiences were favorable to the use
into Unite.
of properly installed overhead ground wires as a protection
from lightning.
.\
paper under the head of "Enclosed Station Wiring," by
O, Bl.irkwcll, was read by Mr. Moody and led to a rather
iiiiining discussion between Messrs. Lincoln, Stone, Hoagland,
Mahrbcrg and Jameson on the advisability of enclosing very
the use of overhead

(•'.

high

pow(

potential
r

plants

conductors

with

and lub-stations.

fire-proof

harriers

inside

of

Public

Franchise League against the answers made by the Edison
Company to questions asked by the League at a previous
hearing, and the principal speaker was Mr. John B. Eastman.

customers the option of taking energy at a flat rate of 10
cents per kw-hour.
Mr. E. W. Burdcit, for the Edison Company, emphasized
the desire of the conip;iny to co-operate in
in

furnishing the Public

Fr.iiu-hisc

all

reasonable ways

League with

the

informa-

and brnught out the need of the niterested
parlies getting closer together if real progress is to be made.
tion which

it

desires,

lie questioned

Mr. Eistman closely as to the exact nature of

which the I^caguc proposes, with the result that
Mr. Eastman admitted that the only definite change desireil
by his clients was the cstnblisliment of the flat rate as an alternative to the differential system of charging now in vogue.
Another hearing will probably be held about the middle of
June, at which th<' Edison Company expects to meet in detail
all the points raised in the hctring of May 22, and to sUitc its
side of the problem of ilrlrrininiiig the projier r.ile in the light
the changes

of recent

inqiiirii-s

;

June

Meetino-

Purdue Branch A.

ot'

I.

The
meeting, of

Quite extensive preparations were made for
meeting and the promoters were in no way disappointed.
The attendance was good and a general feeling of satisfaction
existed. Mr. G. H. Kelsay, superintendent of motive power for
the Indiana Union Traction Company, was the speaker of the
evening, his subject being, "Organization and Methods in the
Operation of the Mechanical and Electrical Departments of
Interurban Railways." He handled his topic fully, dividing it
university.

this

four principal parts.

into

First,

Here he dwelt

general.

that

length

at

the

in

E. E.

the
The last and perhaps the most
Purdue Branch A. I. E. E. for this year was held on the evening of May 14 in the lecture room of the Electrical Building of

enjoyable

the

.

:
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i,

of the organization

in

upon the extent of the

organization for plants of various size, giving actual cases as
Second, methods of operation and handling of men

examples.

and equipment. Third, maintenance of power plant equipment,
and fourth, high tension line construction and repairs.
etc.
Mr. Kelsay exhibited several forms and charts upon which

1
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market for electro-technical machines and apparatus

increased production of the industry

naturally been

lias

accompanied by an increase in the number of workmen and
employees, which, while it in 1905 amounted an round numbers
to 82,000 and in 1905 to 95,000 in 1906 reached 100,000.
The
working capacity has also been increased.
The thirty-two
stock companies in the field have increased their working
capital by 85 million marks, so that there are now employed
in electrical manufacturing about 710 million marks, as against
If there be added to this the money
625 million in 1905.
invested in electric plants ^as for instance light and power
stations and electric railways it may be safely said that
to-day the entire electro-technical industry has in use two and
three-quarter billion of marks ($654,500,000).
Despite, however, the foregoing figures and facts, which
make so favorable a showing for the quantitative capacity of
the eileotro-technica.1 industries, the fact remains that from a
business point of view the results of the past year fall behind

—

—

those

of

the

preceding

An

one.

increase

of

the

financial

;

the different employees report the results of their labor or the
performance of their machinery. An accurate record is kept of
everything of importance so that at any future time comparisons may be made and policies outlined. After the principal
discussion, many questions were asked covering the most important phases of the talk. This part of the programme proved
to be exceedingly instructive to

In the presence of such prices the electrical industries
themselves in a position froni from favorable, notwithstanding a receptive market for their products.

terials.

find

all.

Retiring Vice-Chairman G. B.

and after thanking

works has been prevented by the rapid and
I'npreventable increase in ithe price of the principal raw ma-

productivity of the

Walker then took

Boston

branch for their support during the
Webb, vice-chairman
elect, who made a few remarks relative to his plans and policies
for next year. After a short business session, the .sliding doors
the

An

year, turned the office over to Mr. R. H.

leading into the main laboratory were thrown open, revealing
a very pretty arrangement of cups, spoons

necessary

phernalia

enjoyed by

showed

a

a

for

"feed,"

The annual

all.

which

and

all

the para-

most heartily

vras

report of the executive x:ommittee

most prosperous year for the branch, the membership

having been increased over the preceding year by 96.8 per cent
with an average attendance at the meetings of 98.
The retiring officers are Glenn B. Walker, vice-chairman
Francis H. Bagley, assistant secretary; Chas. H. Hansell,
treasurer; Oscar C. Warner, chairman telephone section, and
:

Frank
P.

C.

J.

Strassner, secretary of the telephone section.

and

chairman,

Matthews,

Prof.

J.

Walter

Prof.

Esterline.

secretary, hold over.

The German

Industry.

Electrical

While the year 1906 has been the most active in the history
German electrical industry, from the financial standpoint

of the

Owing
has been more

stability, the

abnormal

activity

several years ago being

The

larger

now

production

of

which led

to the

break-down of

kept in check.
the

greater

has

manufacture to as many branches as possible of electrical
While formerly there were only two very important
companies which in their own workshops produced nearly all
the articles needed in their own manufacture, more recently
there has come into the field a third, which by buying out
•heir

work.

industry, seeks to

make

reaching out into

new

fields

of

for itself a similar complete circle of

work.

Franklin

and a hithirto unknown increase in the price of the
raw jnatcrials and indeed at times a lack of such raw

of interest

—
— which

in

tlie

last

year threatened the financial de-

velopment of the industries, these have no permanent undesirable influence.
It

has been

prini-ip.illy

the

Fund.

In

Franklin

will

his

left

£1,000

protests

Boston
each

to

Boston and Philadelphia, the proceeds to be reinvested during
a century
at the end of a century $155,000 of the accumulation was to be reinvested for another century.
Franklin, who
died in 1790, calculated that at the end of the first century the
value of each fund would be $655,000, and that the $155,000
to be reinvested would grow to about $20,000,000 at the end of
the second century. .At the end of the first century the Philadelphia fund through mismanagement only reached $87,600.29;
the total value last year was $159,000. The Boston fund last year
amounted to about $400,000. Franklin directed that the portion
of the Philadelphia fund available at the end of the first
century was to be devoted to supplying the inhabitants with
pure water. In fact, his wishes as to reinvestment are not to
be carried out, and the entire fund was appropriated seventeen
years ago to build a wing to an art building in Fairmount
Park, which building has not yet been erected.
The Boston
fund available in 1890 was directed to be expended in public
works, but the entire amount was appropriated some years ago
;

to establish a trade school.

The

letter

of Boston

referred

to,

after

commenting on

the illiberality

not furnishing the ground for a "half million
memorial building" which it is now proposed to erect, proceeds
in

"Last year the trustees took $100,000 of the fund and bought
an old tumbledown stable and some old shacks and razed
them, and if the shade of old Ben Franklin could see the site,
with its surroundings of dingy old rookeries, where his money
is to be blown in, there is no doubt he would again call down
lightning from the clouds to vent his just wrath at the indignity heaped upon his memory.
"Instead of taking the entire triangle of land that would have
to Tremont Street and making a small park, with the
memorial building in the center, which would be an ornament
led

to

Despite the various unfavorable features, such as high rate

material

New York Sun

as follows

establishments

been due less to increase in the number of workmen in separate
establishments than to the attempt of the larger ones to extend

smaller special factories an<J

indignant correspondent in the

against the most recent action of the trustees of the

the net result falls behind that of the preceding year.
to the recent consolidation of interests, there

Fund.

Franklin

the floor

mining industry which has been

a

the city, these short-sighted,
lot

that

will

barely

allow

for

incompetent trustees selected
the

building,

abutting on a

narrow, ill-smelling alley and a narrow street, with the most
unsightly and dilapidated surroundings possible, old stables,
workshops and weather-beaten structures that a live building
department would condemn in a jiffy.

"Poor old Ben! Those Boston people are certainly handing
him a letuoM.
lis memory is lieiuij gold bricked for keeps"
I
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Induction Motor with

High Power

Factor.

boxes,

switches,

employed for

XLIX, No,

VuL.

22.

Westinghouse series arc lamps will be
and 6600 incandescent lamps will

etc.

street lighting

be installed for the interior lighting of the various buildings.

For the purpose of decreasing the exciting volt amperes
an induction motor, Mr. Ralph D. Mershon, according to

in

a

patent issued April 30, provides a greater area for the interchange of flux between the stationary and revolving elements,

thereby increasing the area of the air-gap with a resultant decrease in the reluctance of the magnetic circuit. Figs. 1 and 2

show what
invention.

considered the most advantageous form of the
The ring-wound stationary element is interspaced
is

The Manila Railway & Lighting Company's power

plant,

and one 2000-kw WestinghouseParsons turbines, is interesting and strictly modern. Current
is generated at 360 volts 60 cycles and stepped up to tlie line
voltage.
Babcock and Wilcox 'boilers, with superheaters, are
used, also Alberger high-vacuum condensers and the coal for
all fuel used is shipped to Manila from Xew- Castle, Australia.
'I he
value of the contr.ict which tlie government has placed
whicJi contains three looo-kw

;

German &

with Messrs.

ment

Co., of Manila, for the lighting equip-

approximately $75,000, and Mr. F. H.

is

Thompson has

been sent to the States as representative for ithe purchase of the
equipment.
Mr. Putnam .\. Bates, acting as consulting engieer to Morewood & Co., who are the export shippers, has prepareil the specifications under which the bids have been taken
1

and the orders

be placed.

will

Automatic Telegraphy.
A United States patent was recently issued to .\lbert C.
Crehore and Major George O. Squier, U. S. A., on improvements in their well-known system of high-speed telegraphy.
II.--.

]

.VND

I

2.

— SECTIOX.XL

The object of the invention is to utilize a single phase alternating current for the transmission of telegraphic characters over a

VIEWS nr MOTOR.

between two cuter sections of the revolving element in order
T he outer element has
to secure a considerable air-gap area.
two faces adjacent to the sides of the inner ring, each provided
with .slots radially arranged in which there are conductors connected at their ends to short-circuiting rings. Each face, therefore, constitutes a short-circuited element analogous to the

wire and the reception of the same by means of a neutral or
relay.
The transmitter is operated in syndironism

polarized

with a singile-phase generator, a dash being produced by first
transmitting a positive sinus or semi-cycle of the generated
e.

m.

then suppressing the immediand transmitting the next posi-

to begin the character,

f.

ately following negative sinus
tive

and the following negative sinus

in

succession, the latter

form known as a "squirrel-cage." It is stated that
this method of construction requires a much less magnetizing
current than the ordinary to produce the same flux, so that a
higher power factor may be obtained with the same amount of

operating to terminate the dash and clear the line.
tween the characters are produced by suppressing

material in the machine.

mitted.

cylindrical

Advancement

Electrical

the Philippines.

in

half-waves,

A

and United States

fort

positive

i)cing

trans-

—

transmitted by a single complete wave a positive and negative semi-cycle. A succession of dots would, thereThe
fore, be transmitted by a succession of complete waves.
armature of the receiving reday, being polarized, is drawn to
dot

one side by
William McKinlcy. the principal

I-'ort

of those of the opposite polarity

all

Spaces beall

is

ithc

negative pulses.

positive pulses
It

is

and

to

the other side by the

evident, therefore, that

if

the armature,

post in the Philippines, will shortly be clectrilied. About
three years ago when the large power house of the Manila
Railway & Lighting Company was erected in the city of Manila

under the infiucnce

by J. G. White & Co., it was a matter of speculation whether
our new jwsscssions in the far east ihad reached the point of
development to justify this undertaking. It is therefore pleasing to learn tliat the United States Government has recently
placed a contract for an entire electric lighting equipment for
Fort William McKinley, fed from the plant.

It
or so long as negative impulses are suppressed.
be moved over to the opposite or non-recording stop by
the transmission of negative pulses and remain in that position
under the inlluence of negative half-waves or by the suppression
I'Vom this it is evident that by properof positive h;ilf-waves.

Army

Although

not

per4iaps

so

the States, this post

longer cslablishe<l

in

lay claim to being

one of the best

tary

known

well

and a practical

as

when completed

apiKiinted,

stand])oint, of

some of those

from both

cm

a mili-

any throngliout the world

It includes ihc engineering, artillery, infantry an<l cavalry arms
of the service, and these together witli the medical staff, or
atiout 4000 persons in all, occupy over 200 buildings, some of

which arc very

The

(lost is

IxTing
al)Otit

pl;nit

and

fine

In conjunction with the lighting inslallalion
macadamized
which the Government ha,s contracted for, the .Manila Railway
ft

Ijgliting

and

will

extend

its

railway line to the

fort

carry a three-wire .1300-voll tran»mi»<ion line to the

central distribution station in Ihc center of Ihc reservation.

The

apparatus

and the secondary

point to the various buildings
jrlms'-

and
from

flislribution station will contain the swilcblHiar«l

lighting

F.:irh biiildiiiK will

br<night to

will

remain

in

will

combining and suppressing the positive and negative halfThe control
may be formed.
of the aJternating-current waves is entirely effected by means
ly

waves, dots, dashes .'md spaces

of the perfoTations in the transmitting

ta|)c.

The

specification

describes in detail the perforations in the p.iper-transmittingtape

and

tlieir

control of the alternating current waves going

to the line; also the principal mechaniail features of the system.

Spontaneous

Ionization.

buildings for interlainmcnts,

road.

will

it

mitted,

The May number

Its

Company

relay,

that position so long as positive impulses only are being trans-

large.

bication is both attractive and advantageous,
situated on high rolling ground overlooking Manila and
six miles away, but connerlod therewith by a gixid
etc.

marking or recording stop of the

supplied with water by artesian wells, a spacious

ice awl cold storage

dances,

the

of, say. a positive semi-C)"cle, is

will

distribiiiiuii

.irc

this

be fnur-wire 220-volt two-

be supplied with a meter, dislribiiling

,in

article

mental

by

N,

of

the

rhilcxul'lniiil

Miiniicitir

coiii;nn>

Campbell giving an accotml of an experi-

investigation

taneous ionization of

nf
a

some curious observati(Uis of sponwhich was being either heated

vessel

The saturation current thrtuigh the gas in a
which was allernately healed .ind conled w.is inVcsliwas found that the cinreiU imre.ised during the
It
gated.
The
healing .uid decreased (hiring the iiiilial cooling.
initi.'il
circumstances which ileli'rminc the iii.ignilude nf these changes
(ir

couli-d.

vessel

is suggested
that the rh.inges m.iy be
It
were investigated.
due In llir induction of ebvtrific.ilion on the electrode by very
massive charKcd particles carried about by convection currents.

:

June
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106;

Mulally, assistant to Calhoun,

Railroads, fourteen; Thornwall

Tirey L. Ford and W. M. .Abbott, of the legal
department of the United Railways, fourteen each; Mayor
Eugene E, Schmitz, si.xteen; Abraham Ruef, fourteen; President Louis Glass, of the Pacific States Telephone & Telegraph
Company, two; Theodore V. Halsey, formerly an agent of that
fourteen;

—

SEEING THE FALLS. General Kiiroki, the famous
Japanese soldier, visited Niagara Falls on May 26 and made an
inspection of the power plants that surround the great cataract.

THE FILIXG TIME. —The

American Cotton Manufacturers'
Association has taken action favoring an improvement in telegraphic methods, to the effect that the "filing time" be placed
legibly on all dispatches.
It is believed that this is often vitally

Other indictments had been brought previbeen taken. Mr. Calhoun attacks Mr.
Spreckles as trying to confiscate the traction properties and
secure political control by these "unfounded attacks.

corporation, one.

Heavy

ously.

bail has

"

important in business negotiations.

NEW YORK
CHICAGO JOriAX CLUB.—On May

16 the the Chicago

May

the

25,

ELECTRICAL SOCIETY.— On

New York
New York

Jovian Club presented with great success a clever operetta entitled "The Isle of Jove." written by ^Ir. Frank L. Perry, the

plant of the

well-known electrical journalist. The affair was of considerable
advantage and benefit to the Sons of Jove.

this interesting trip.

THOMSON

PROF. ELIHU
meeting

cent

in

Philadelphia

Society, on the subject of the
the opinion

that

the

President

years.

canal

presented a paper at the re-

of

American Philosophical

the

Panama

will

be

He

Canal.

finished in

expressed

eight

or

ten

Benjamin Ide Wheeler, of the University,

has been tendered the presidency of the Massachusetts Institute of Technology, subject to confirmation by the corporaPresident Wheeler has not stated that he would accept

tion.

the appointment.

TELEPHONY IN VIRGINIA.— M

Xorfolk, Va., on

Saturday,

Society visited the power

Electrical

Central Railroad at Port Morris, on

About 300 members participated in
Before inspection of the plant. President
Condict conducted a brief meeting at which Mr. E. B. Katte.
chief engineer of electric traction, made a pithy address as to
the

Long

Island Sound.

and Secretary Guy presented nearly 50
About twx) hours were
then devoted to a thorough study of the plant, all details of
which were open to view, and in regard to which a handy
brochure full of data was distributed. The power house and
switch house are the latest work of the kind and comprise
four 5000-kw General Electric turbo units. The members were
intensely interested in all that they saw. During the past three
months the society has gained no fewer than 120 new members,
and new applications are being received.
its

leading features,

names of candidates

for membership.

May

21, the

Virginia State Independent Telephone Association held

its first

annual convention and took steps looking to the estab-

THE

N. E. L. A.

CONVENTION.—A]\

signs

point to a

lishment of a Virginia independent long distance telephone ser-

very successful convention of the National Electric Light .Asso-

Forty companies were represented at the meeting and
committees were named looking to the working out of plans
and agreements for the construction of long distance connecThe officers of the organization are
tion all over the state.
President, Albert Parlett, of Bristol; vice-president, F. F. Marbury, of Alexandria secretary and treasurer, B. L. Fisher, of

ciation at

vice.

;

Rocky Mount, Va.

INDEPENDENT

TELEPHONE CON J'ENTION.—The

Independent Telephone .Association will hold its
annual meeting in Chicago at the Auditorium Hotel next week,
beginning June 4, when a large attendance is expected. It is
said that there is little probability- that any discussion of an alliance of any kind between the independents and the Bell interests will come up at the meeting.
The independents say that
the Bell interests are not sincere in the offers supposed to be
made and that they are presented unsigned by field representatives of some of the companies, rather than in a straightout manner by the officers. Even if so inclined, the independents
International

would not consider
CIl'IL

offers of this kind.

SERVICE POSITION.—The

United

States

Civil

Service Commission, Washington, D. C, will hold an examination

on June

secure eligibles for a vacancy

26, to

in the position

of chief engineer in the United States Post Office and Court

Hou.se Building at Chicago, and for vacancies as they

may

oc-

cur

throughout the country requiring similar qualifications.
J he salary of the position to be filled is from $i.8cx} to $2,500
per annum, and the entrance salary is $1,800.
The age limit
is 18 to 55.
No application will be accepted from any one who
is not a technical graduate or has not had at least two years'
practical experience.
In the examination, practical questions in
mechanical and electrical engineering as to elevators, lighting
plants motors, wiring, etc., count for 65 out of a possible 100.
and experience for 2.i.

SAN FRANCISCO

HRIIiERY.—ln

bribery charges at San Francisco against

connection

with

Mayor Schmitz and

the
his

confederate, Ruef, the grand jury has returned the following
set of indictnuiits
President Patrick Calhoun, of the United
:

Washington next week, beginning June

quarters at the

new

The programme

Willard.

4.

with head-

is full

of interest.

master of transportation, announces thai
certificate plan, has been
secured from all points in territory of New England Passenger
.Association, Trunk Line Association (except points in West
Virginia), Southeastern Passenger Association, Southwestern
Excursion Bureau and the Eastern Canadian Passenger .Association, for those attending the meeting of the National Electric
Light .Association, Washington, D. C. June 4 to 7. A special

Mr. George

F. Porter,

a rate of a fare

and one-third, on the

train of parlor cars will leave
1907.

Central

via

Ohio Railroad,

Railroad of

foot of

(Liberty Street. 9
Trenton Junction.

a.

West Twenty-Third Street, 8 ;50 a. ni.
Newark (Broad Street). 9:30 a. m.

m.)

10:20

;

a.

m.

and Chestnut Streets), 11:15
Baltimore,

i

New York on Monday. June 3,
New Jersey and Baltimore &

;

a-

:I5 p. m.. arriving at

(Twenty-Fourth
Wilmington, 11:50 a. m.
Washington, D. C. at 2 p. ni.
Philadelphia

"i-

;

—

A. I. E. E. AT SCHENECTADY. The annual meeting of the
Schenectady branch, .American Institute of Electrical Engineers,
was held on May 23, and was followed by a smoker. About
500 of the members attended and the meeting was a most
enthusiastic one.
The feature of the evening was the performance by the Edison Club orchestra, nearly all of whom
are members of the local branch of the institute. The orchestra
is composed of 20 pieces, and although it is the first time it has
played in public, its selections were very well rendered. During
the interval of the business meeting an election of officers for
the ensuiiig year was held and reports were read. The report of
the treasurer showed the total receipts for the year to be about
$1,200, and of this amount there is a balance on hand of $733.88.
.Another report showed an increase in membership of from
.about 200 to more than (joo during the year.
Nearly all the old
officers were re-elected, and the following is the list: Honorary
chairman, C. P. Steinmctz; chairman, D. B. Rushmore; vicechairmen, E. H. .Anderson. .A. H. Armstrong, E. .A. Baldwin,
E. E. F. Creighton, William Dalton, G. H. Hill, E. B. Merriam,
A. L. Rohrer, C. W. Stone
corresponding secretary, W. C.
.Andrews; recording socreitary. J, M. Knox; treasurer, A. S.
K.i|>|iella
lilir.iri;in. 11. F.. White.
;

;
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NEW

ATLAXTIC CABLE. It is announced from Cologne,
Germany, that the German Atlantic Cable Company has received
a concession from the Spanish Government for a third cable
from Emden to New York. It will use Teneriffe, Canary
Islands, as

an intermediate

GERMAN RAILROADS.—AccoTdmg

well-informed ad-

to

Prussian Government intends in 1908
to begin the electrification of several of the state railroads of
Western German)', where the freight traffic is heavy.
The
the

Berlin,

Government's experts estimate that

this

con-

result in a

will

siderable reduction in the cost of the operation of the roads.

SALE OF MUNICIPAL, PLANT.— An
North Dakota, on May

at Valley City,

election

when

6,

From measurements of illumination, conclusions
be drawn regarding the relative illuminating efficiency
obtained with these three kinds of lighting in certain installations.
All interested in the subject are invited to attend.
will

imposed arbitrarily a

a

168 against 61, showing the emphatic public opinion

New York

in

City.

Legislature

some time ago

rate of 80 cents per 1000 cu.

ft.

The Consolidated Gas Company

for gas

contested

and the U. S. Circuit
Court appointed Mr. A. H. Masten as a master in chancery to
take evidence and report. The master has now filed a careful
and voluminous report which is unfavorable to the city under
every head and which finds fully for the company in its contention that it is justified in charging $1 per thousand as a reasonable price to secure a fair return on its plant and general investment and capitalization. There is also a technical discussion as to the impossibility of maintaining absolutely uniform
candle-power and pressure over the whole system, as required
now under a severe penalty for every violation.
the legality of this, as unconstitutional,

JOHANNESBURG GAS-ENGINE PLANT.—A<:cordmg

was held

the question

was carried by

of selling the municipal electric light plant
vote of

22.

lamps.

arc

PRICE OF GAS. — The New York
have been going on for some
weeks at Newport, R. I., and interesting results have been
noted as to submergence, endurance, distance runs, torpedo discharge, etc. A depth of 138 ft. has been attained and one of
the tests last week was made with the object of showing how
deep-sea cables could be cut by such craft.

from

No.

station.

SUBMARINE BOAT TESTS

vices

XLIX,

Vol.

reports printed in

London newspapers

generating plant at Johannesburg, Africa,
tion.

in a critical condi-

is

stated that the gas engines can only be

It is

to

the gas-engine electric

worked

to

Mr. H. F. Halverson, the city auditor,
states that as soon as an inventory has been completed, the plant
The plant will be
will be advertised and bids called for.

three-fourths of their rated capacity, that the leakage of carbon

disposed of to the highest bidder, with a favorable franchise

the gas engines

against continuance.

for

its

operation on a commercial basis.

monoxide from

cylinder,

IN LARGE TRANSFORMERS.— When

the

North Shore Electric Company, which operates around Chicago,
took charge of the central-station property at La Grange, 111.,
it overhauled the transformer system, and in place of 274 small
old

transformers

number of

substituted

Of

57.

course,

were running underloaded.
amperes to supply current
light-load hours,

larger now transformers to the
many of the small transformers
Where it formerly took 48 to 50

system during
required only 14 amperes after the change

it

to

the distribution

.^t

so serious

tliat

on one oc-

was recently destroyed by the bursting of a

present there are about 8000 kilowatts installed

plant supplied adequate service,

dozen or
is

it

it

is

stated that recently only a

out of the 60 electric cars can be run, and that
impossible to supply satisfactory electric lighting.
The
fifteen

plant represents an investment of about $1,000,000, and has not

been accepted from the contractors.

POETIC ANTICIPATION.— h

is

a well

that poets often anticipate inventions, but

With regard

them into existence.
scopic railway,

was made.

is

gas-engine units, and while for about six months the

six

in

ECONOMY

the gas producers

casion 30 employees were rendered insensible, and that one of

still

very

much

in

known phenomenon

do not actually bring

to the recent

embryo,

it

is

Brennan gyronoted that Mr,

—

W.

AT

STRATFORD-ON-AyON.—Stra.tfor(i-<m-.\von,

Eng-

land, has been provided with a public supply of electrioity for

lighting purposes.
The coqwration years ago obtained Parliamentary powers to supply the town with electricity, but, being
owners of the gas works, failed to exercise their powers. Eventually public opinion and the Board of Trade compelfed them to
move, and they transferred their rights to a company, which
has carried out the undertaking. The mayor, in a speech, denied that electric light would mar the ancient characteristics of
Shakespeare's birthplace, and said it was useless to .utenipt lo
stem the tide of progress.

D. Howells, in his Through the Eye of the Needle
Chapter V. of Part Second has the following descriptive of the
railroads of .-Mtruria
"There are swift little one-rail electric
expresses nnining daily from one capital to another. The old
steam-roads of the capitalistic epoch have been disused for generations, and their beds are now the coimtry roads, which are
everywhere kept in beautiful repair." Which shows that Mr.

—

;

Hoavclls, in addition to his other titles lo fame, must now be
given that of prophet, for his anticipation of such n striking anjj
origin.nl iiiveiUion,
Hut an "interfercnoe" would not do him

much

AMERICAS TRACTION NEWS FROM HUNGARY.—
A

HOSTON OLD HOME WEEK.— Mr.
Bo»t»n, chairman of the
ating

section of the Illumin-

Enginccriitg Society, calls attention

fact ihat the

to

New England

AuKUst

"Hub"

.3,

is

have an "Old

to

and that the Society

John Campbell, of

will

in

circulars

Home" week
hold

its

first

to

the

July 28
annual

Mr. Campbell has been appointed by Mayor Fitzgerald chairman of the committee on electrical
illumination, and it is pro|)oscd lo have lioston do something
This is fitting in
con*idoralilc and creditable in that respect.
view of the dose historical relationship of Boston with all the
convention there af that time.

development.^ in electricity.

gHKid.

notice in the Pester Lloyd of Riulapest,

Hungary, refers to a
between Bud.apest and Vienna, for
which, it states, a franchise has been asked by Duke Paul
Szap<ary aiid Engineer Emil Torok in connection with Bernard
Novc, vice-president of the Detroit Construction Company. The
proposed electric

tr.aolion

Inmk

system offered

line

is

the Lefller third-rail type, not

unlike

on the Milan-Varcse line, birt claimed to br a novel
system which "the Detroit Consitruction Company has successfully used on its own large railw.iy system" and which is said
that used

to

be far

more cconrimical than any other method.

clainicfl th.it the electricity will

It

is

also

be gener.ited as cheap as by water

lo a new system, which, it is said, will be apmonth to "a 200 kilometer .\nierican line of the
Construction Company." The Duke and engineer jncn-

power .according
plied within the

ILLUMINATING ENGINEERING SOCIETY.-A
meeting of the
ing Society will

New York
lie

regular

section of the Illuniiii.iling Engineer-

held at R:l5

p.

m.

uX the

Edison

.\ii<litorium,

June 14. A paper
on "Industrial Plant Illumination" by Mr. George C Keech
This paper will deal with illumination by
will he presented.
'
...,..- i-.,,,M""I
'••I
nt
o.-"metallized" !'
44

West Twenty-Seventh

Street,

on

l-riday,

1

Detroit

lioncd have received the exclusive right from the Detroit Construction Gimjiany to use the new systems in iMiixipe.
It is
further staled that llicy have also contracted t<i receive $25,000.000 from the Inlernalinn.il Railway Company for developments
Viemiiiir journals have printed similar statements,
lo be m.ide.
:ijm:irf'Mtl\-

from

tlir

s.'Mim-

sniiree

June
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Generating Stations and Sub-Stations of the

Potomac

Electric

Power Company,

of Washington, D. C.

TOWARDS

was threatened by the Thomson-Houston Company of
Boston, and arrangements were immediately made by the local
left

of

of the Cumberland gathered in Washington

General Thomas, in Thomas
Massachusests and Vermont Avenues,
In order to
a few squares northwest of the White House.
make the occasion memorable, various plans were formulated
for the entertainment of visitors.
Chief of these was the
illumination of Pennsylvania Avenue from the Peace Monuto dedicate the statue of

Circle, at the junction of

ment

to the

until

that

Treasury
were
were suspended over
wires stretched from
belted to an engine in

Building with electric arc lamps, which,

unknown

time

the electricity.

.'Xt

housetop to
a

saw

mill

formed

with

roadway from guy
housetop, and a dynamo
the

on Thirteenth Street supplied
famous avenue was

the appointed hour, the

Fig.

thronged

The lamps

Washington.

in

the center of

people anxiously

into day by

means of

1.

— DvN.\Mo

R(X).m

awaiting night

to

;

be

B

.\nd

trans-

owing to the
display was rather

the arc lamps; but

primitive apparatus and sputtering arcs,

tlio

indifferent.

The

however, resulted in the formation of
Company, which after a painful
existence transferred its property and franchises over to the
I'nited States Electric Light Company of Washington, in NovemlKT, 1882. .\cw resources and energy were introduced by
Philadelphia and New York capitalists and an entirely new electrical equipment was installed. .At the first annual meeting in November, 1883, it was reported that 91 arcs and 100 incandescent
lamps were in operation. Fire wiped out the plant in July,
1885, and the company leased the plant of the Brush Electric
the

interest aroused,

Heisler

Electric

also among the first to adopt the terra cotta conduit system
and to-day has many hundreds of miles of duct in successful
operation.
After the absorption of the Brush Company,

was

rivalry

the close of the year 1881, what was

Army

the

I057

Light

Company, then an aspiring competitor. In about two
weeks, the principal circuits were again in operation. In 1884,
the company laid, at great expense, an uiuKrgronnd service on
Pennsylvania .*\vcnue, using a scaled-up conduit system
it
Light

;

corporation to control the arc-lamp patents of the

Houston Company

Thomson-

Columbia.
Up to that time the central station equipment was located
in leased buildings, and in the fall of 1886, a site was purchased
for a new station and it was also decided to install the Edison
system of central station lighting for incandescent lamps on a
From this point on the development of the comlarge scale.
pany was as rapid as could be expected, it requiring, for
instance, a specific act of Congress to enable the company to
extend its conduit system. In 1895 it was determined to erect
in the District of

alongside the old plant

the

The remodelling

finest

centra!

station

possible

to

was placed in the
hands of Messrs. Sargent & Lundy, of Chicago, and the new
station was erected at the corner of B and Fourteenth Streets.
construct.

of the service

Fourteenth Street Power House.

The

present station on that site has been considerably enlarged

some of the original equipment is still in
was new in 1897, and at the time was considered large enough to meet the demands of a city like Washsince then, although
service.

The

plant

ington for ten years to come.

The old station was arranged somewhat in the form of a
hollow square and contained 16 boilers of various makes
ranging in size from 80 hp to 375 hp; 21 engines, ranging in
size from 15 hp to 500 hp. and 34 generators, from a 50-light
Here cerarc machine to a 175-kw Edison bipolar machine.
tainly was diversity enough to tickle the fancy of the average
The new station as then
electric light man of that lime.
designed was 131 feet long by 123 feet wide. The boiler equipment consisted of six B. & W. water-tube Iwilcrs, each, of
which had a nominal hp of 375 and a maxinunn of 525 hp. The
working steam pressure was 160 Ids., and the stoking was
Coal was
effected by link belt grates of B. & W. design.

brought from deorgia Creek mines and discharged from carts
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into chutes leading direct to a motor-driven crusher.
From the
crusher the coal was conveyed by an automatic bucket con\eyor to bins and hoppers over the boilers where storage

was provided.

Feed water was at that
time bought from the city through meter at a rate of three
cents per 1000 gallons. A Green economizer was also installed
capacit>' for 1200 tons

distribute the

from the alternators

circuits

The Edison system

XLIX. No.

Vol.

in

the old

22.

plant.

of three-wire feeding was used exclusively

up

to distances of 6000 feet.
In 1898, the company supplied the equivalent of 75,000 incandescent lamps of 16 candle-power; 700 arc lamps, and 1200

The charge

horse-power

in

15 cents per

kw-hour with a

motors.

payment, and the

was
prompt

for energ\- for lamps

10 per cent discount for

for motors was supplied at the
kw-hour with discounts as high as 40
per cent, depetiding on the amount of energy used. Arc lamps
were supplied to the District of Columbia and to the National
Government at the rate of 25 cents per night, and furnished

13^

rate of

electricity

cents per

to_all other users at the rate of 40 cents per night.

summer

In the
plant

its

by the
ing

company

the

1901,

built

an extension

to

power house of the company immediately adjoin-

first

new

the

of

the addition being built on the site formerly occupied

;

plant

Like 'this building, the

described above.

extension was of brick and iron and was fireproof.

was

possible the addition

new

a duplicate of the

As

far as

plant in size.

arrangement of the boilers, engines, generators, etc., conformed very closely to the equipment already installed. There

1 he
FIG.

2.

— EAST

KMi

1T(H

>\\

l:

lAKIi

\M>

I:

;

FJUKTEEXTH

STREET

POWER HOISE.

newer units being with

and the ashes from the grates of the boilers
were removed without rehandling by the conveyor to an ash
bunker conveniently located for discharging into carts.
In the engine room at that time were two 1200-hp and two
700-hp Mcintosh & Seymour horizontal, tandem-compound,
condensing engines. The condensers were located underneath
the outboard bearing and all four engines had direct-connected
air pumps operated from the ends of the shafts by means of
cranks.
Each of the 1200-hp engines drove in addition to a
alx)ve the boilers,

pair of 2.i0-kw direct-connected generators, a portion of a line

This shaft, which was lOO feet long.

shaft in the basement.

was equipped with

The

friction pulleys

and clutches

for dividing

it.

clutches were controlled by quadrant rack and pinion in

combination with hand wheels mountef! on stands on the floor

FIC.

3.

— nxil.Kk
The

above.

kOO.M

A.SIl

II

;

had

shaft

KorRTKKNTII

belte<l

10

il

was, of course, a great difference in the electrical units, the

eighl

.STUKF.T

I'llW

KK

IIIIISK.

linish arc machines.

Each of the smaller generator units was direct-connected to
pair of 250-kw machines, constituting a complete Edison
three-wire Kencratinf; unit.
Sewage water was used .it thai

few

exceptions

intended

for

street,

railway service.

The
tracks

of

the

same

the

wall

east

crane

of

the

electric

served

power

liouse

traveling
for

the

was removed and the

crane

extended,

handling

of

so

that

machinery

new

Si.x

& W.

B.

boilers

were

and placed alongside
and space was provided for a

set in pairs

the other boiler equipment,

ol

seventh boiler at the end of the row.
The coal-handling
machinery was extended to suit the new conditions, and a
Hue was built connecting the new boilers with a short stack,
a blower for induced draft being placed between the economizer
and the short stack. The hot gases from the new boilers were
passed through the economizer. The blower for supplying the
draft was engine driven ,uid was 13 ft. in diameter.
Owing

l-Ki,

4.

>W

II

I

to the great

the use of

lllllUKIl

KnruiKK.N

,\.N|l

II

:

III

STKHI I'lWIK

Mill Si:,

trouble occasioned by trash in the sewage w.iter,

sewage water

condensing pur|x)scs was discon-

for

a

tinued and water was taken directly from the Potomac River.

time for conrlensing purposes.

.t

A

set of

of the

long

new

runs

.^loraK*"

divided

three-wire Ixiosters was included
station

and

for

battery.
in

three

for

li'iostinK

operation

The

the

in

the equipment

(jicandescent

mi

feeders

connection with a l.so-cell
switchboartj was ~2 feet Ioiik and was

sections

—

direct-current incandescent.

arc.

in

alteriiatiiiK

incandescent

and

Tlic alteriiatiuK current portion of

the board displaced the board in the old station

and served

to

in

the addition, as well as that in the older part of the building.

considerable expense, the eninpany built a concrete tiinn
wide by 4 fl. high with an inverted I'-shaped section. The
liiiiiul is (1 fl. below the siirf.ice of the rivrr ,1!
111. Horn iif the
Inw tide and abmil jo fl. below the surf.ue of llie ground
Ixtwi'eii the river am! the jiuwer house.
The lower half of llir
.At

1

ft.

Irencli

and

in

whirli

the

liiiuul

the bnltiim nf the trench

thick,
fiirnis,

concrete nf the

s.itne

l'"rom the intake

buih is lined with sheet piling,
covered with concrete one foot
thickness being filled armind tin-

is

is

mi the

I'nloniac, near the

Washington

June

Monument,
is

ELECTRICAL
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to the well or reservoir

nearly 2800

feet.

is a very decided
Xearly the entire distance of the
within the Washington Monument grounds, and
of that distance is made land. The water from the

river to the

power house

drop of 6 feet
tunnel

is

nearly

all

on the company's property
of the tunnel from the

The average grade

at the

is

small; but there

well.

condensers empties into the city sewer.
In making these changes, the controlling company was enabled to close up two street railway power plants and to further
The engines and generators
centralize its power equipment.

Fig.

s.

— 5000-Kw

in

addition to the equipment already

installed in the older portion of the plant.

growth has been very rapid, until now the
Potomac Electric Power Company, which absorbed the United
States Electric Light Company and is itself controlled by the
Washington Railway & Electric Company, supplies all of the
all
ek-ctricity used for lighting in the city of Washington and
Since

looi

the energy

the

necessary

for

the

O R L D

io6q
.

Washington Railway & Electric Company. The
company now has two main electric generating stations; one at
B and Fourteenth Streets and the other just completed at
Bennings. The company also owns the rights and property of
the Great Falls Power Company, which concern was formed
to develop the water power going to waste at the falls on the
Potomac a few miles above the city. As yet nothing has been
done in the way of utilizing this water power, and to all appearances nothing will be done for some time to come.
The present equipment in the B and Fourteenth Street

trolled by the

Turdo-Altkrn.\ TORS IN Bennings Power House.

from the P Street power house ,ind fr.im the Columbia railway
power house were transferred to the new building. This made
the equipment in the power house as follows: One new 6oo-kw,
300-volt generator; three 500-kw, 500-volt generators, and one
800-kw, 500-volt generator

\\-

operation of the

railways con-

room there arc six 300-hp
Thirteen of
water-tube boilers.
and eight
furnaees
dow^n:<Jraft
Hawley
with
these are fitted
with Roney stokers. Six of the boilers are fitted with B. & W.
superheaters, which superhe.il the steam 1 50 degrees above the
temperature of saturated steam. The working steam pressure

station

and

is

is

as follows; In the boiler

fifteen

450-hp

180 iHHinds.

The

R.

& W.

fuel

used

is

George's Creek semi-bitumin-

smoke
ous coal giving good combustion with practically no
The
circumstances.
ordinary
under
stacks
coming from the
on lither side of the station
a total length of about
having
conveyor
by
a
whence it is taken
capacity for
()00 feel to the bins overhead, where a storage
coal

is

dumped

into the hoppers

;

ELECTRICAL
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1

i6oo tons of coal is provided. The furnaces are fed with coal
delivered through chutes so that there is no shoveling of coal

Cool

i

Dow

Turbine

.No. 1

FIG.

t^=

—GENERAL

Fv??3

ts^Zv)

U-^.VI

Iv-v^^-j

kJUi

The ashes

A

—BENNINCS

ST.\T1,]N.

SIIOWIXG ELECTRIC LOCOMOTIVE.

two 300-kw, 2300-volt

arc machines and

PLAN OF BENNINGS POWER HOUSE.

the electrical machinery is on the engine
fuel

leveled.

the next

two

alternators.

room

has a rating of 700 hp and

units

floor.

is

.Ml

of

Eacli of

direct-conncct-

removed by the same conveyor and dumped from

are

receiving bin

building.

8.

k-J.,'

into the hoppers, the firemen merely keeping the

a

ed to two 240-kw, iio-volt generators; this engine also drives
a line shaft in the basement to which are belted eleven Brush

a

TurUiM No. 2

6.

22.

H

',

Trip

FIG.

XLIX, No.

VUL.

»i Aiti Tnck

a
'

R L D

\\- (3

into

carts

through chutes

in

peculiarity in the coal situation

standing that the coal comes by

summer, there

is

no difference

company

ton delivered, the coal

rail

in

the
is

side of

winter and by canal

in the price,

the

that notwith-

which

is

in

$3.20 per

carting the fuel to the station.

from the Potomac River through the
tunnel already described, the feed-water being filtered through
pressure filters before passing through the feed-water heaters.
Three of these filters are capable of filtering 15,000 gallons of
water jicr hour. .Ml the pumps are steam driven. Besides two
open feed- water healers there is an 1800-hp ecomimizer tlirouKli
Feed-water

which the

f'

is

taken

i-'l-walcr

u

puinpid.

,^

iJfl^..

h
r
k

r
i

^-MV

/l\

rii;.

7,

— WIKTION

unit*.

IMlII.KK

KlltiM,

Fi<;.

IIKNNINGS STATIDN.

room arc eight Mcintosh & Seymour rnKines
which operate lighting units and three operate railway
Taken in order there i^ a Ijoo hp engine dirrcl-connecl

In the cnKinc
five of

OK

y.— DKT.Mr.S of

rd to two 340-kw,
direct -connected
fifth

engine

i»

to

llO'V'>ll

iiiiii.kk

skttincs.

generators.

two ^So-kw,

iio-volt

The fomlh engine
generators,

is

and the

liircct-ronnected to a 600-kw, 300-volt generator.

—
June
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The remaining engines

two 500-kw, and one 800-kw,
first four engines were the
ones installed when the station was first built, and as was
noted before the condenser pumps are crank-connected to the
drive

The

SOO-volt railway generators.

1071

shows a Curtis steam turbine unit in the backThis will be dismantled and form part of the equipment at the Bennings station described later.
station also

ground.

The distribution sjstem from the station is all underground.
The station feeds into the network of the Edison three-wire
system with twenty-three feeders and also has ten feeders for
2300-volt, bo-cycle, single-phase circuits, not to mention the
railway circuits. The alternating current is three-phase at the
switchboard but is distributed as single-phase.
;

BENNINGS TIRBIXE
•

10.

— PROPOSED

WvrU

/

j

FIG.

EtKtriatJ

/

;

in

ST0R.\GE

CO.^L

.\RR.AXGEMEXT

.\T

EEXNINCS

ST.\T]OX.

it

was carried

under the direct supervision of Mr. L. E.

o:it

Sinclair, general superintendent of the

Company

end of the shaft and run at the same speed as the engines.
The other five units have jet condensers supplied by independently-driven Worthington duplex pumps.
Besides the
above
equipment, tliere are installed two frequency changers; one

ST.\TION.

The new station, which is now the main generating plant of
the Potomac Electric Power Company, is located at Bennings,
on the eastern branch of the Anacostia River, and all the work

;

the

& Company,

\\ hite

The

Potomac

Power

Electric

engineers and contractors being Messrs.
of

Xew

layout of the building

J.

G.

York.
is

similar to

many

of the

modern

prominent turbine generator stations.
The boiler room is
arranged at right angles to the generating room, while the

T

I

\
:..:'..:

:i:-My.^^^

^

..Mff-'-.

1

West Wall
FIR.

II.

Gener.-\l

Arrangement

ok

of 500-kw and the other of looo-kw capacity, which change the

frequency from
2300 volts.

Current

lighting

circuits

system.

There

verter

set.

to

2.i

60 cycles and the voltage from 6600 to
at the latter potential is used for all

outside
is

"

the

limits

of the

Edison three-wire

also installed a 500-kw, 250-volt rotary con-

feeding directly

photograph showiiig

a

into

the three-wire

general view of the engine

system.

room

The
of this

Piimng,

Benxings Power

switching apparatus

is

Hoi-'se.

located in an annex, running along the

The boiler room, which
arranged .so as to accommodate
thus forming two firing aisles. There are

entire length of the generating room.
is

164

ft.

long by 180

four rows of boilers,

ft.

wide,

is

at present installed sixteen boilers,

boilers")

while space

is

provided for

There arc three stacks (one for every eight
and two suspended steel coal bunkers with a capacity

eight additional.
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few of the
These hollow concrete blocks were made by the
Lake Stone Company, of Washington, D. C, and are of a
uniform size, being 3 x i x I ft. However, there are some
specially designed blocks, such as were required by the door
lighter walls.

handling plant, a repair shop, store-room and a locker and
toilet room.
Of more importance, however, is the machinery
Here are installed two exciter
in the boiler room basement.
units, the boiler feed-water pumps, oil pumps and two house
pumps, as well as the oil filtering tanks and testing tanks. The
space occupied by this machinery is separated from the rest of
the basement by a hollow concrete block wall, thus forming an

This

floor.

XLIX, No.

Crete blocks, self-supporting, with the exception of a

of 650 tons each. 1 he boiler house is provided with a basement 14 ft high; the floor of which is flush with the main
generating room floor. It contains, besides the coal and ash-

extension of the main generating room

Vol.

possible

is

owing to the fact that the division wall between the generating
room and the boiler room does not start from the main operating room floor, but starts some 14 ft. above it and is carried
on I-beams.
The generating room, which is 164 ft. long by 45 ft. wide.
has been laid out to accommodate three 5000-kw and two
2000-kw turbines. At present there are, however, only two 5000

FIG.

13.

— EXCITER

UNIT, BENNINGS ST.\TION.

and window lintels and sills. Some of the lintels have a span
of 12 ft. and are reinforced by J4-''1- rods. In fact, all lintels
are reinforced. The pilasters and cornices of the building are
well designed and the architectural features of the entire structure give a pleasing appearance and harmonize with the tall
chimneys, also

Coal

is

the yard or

12.

FIG.

—OIL

>.:\ ill. liL.-.,

and two 2000-kw turbines
switching compartments,

The annex

to be installed.
etc.,

15'

is

of concrete.

dumped

on railroad cars

.ind

is

stored in

into pockets at the side of the boiler rooms,

POWEK HOUSE.

IIENNI.NCJS

offices,

made

broug'ht to the plant

ft.

wide by

for
1(14

the
ft.

long.

Owing

to the condition of the soil,

it

was found necessary

for the greater part of the footings

to drive piles

for the en-

room wall columns, etc. These piles are made on what i«
known as the Raymond concrete system and arc from 30 ft. to
40 ft. in length. The turbine foundations, owing to their depth.

gine

This was due to the
condensing water intake and
water (lischargi: tunnels running directly through
foundations. This arrangement materially reduced

did not rcf|uirc any piling.

rangement

of

of concrete necessary

for

the

ff)undations,

time, gave a most satisfactory arrangement

condensing

s(|.

and,

the

turbine

amount
the same

the
.it

for obtaining the

Both the intake and discharge tunnels have

circulating water.

an area of 40

peculiar ar-

the

ft.

each.

footing of the turbine foundations was calculated for
bearing power at 1.8 tons per sr|. ft. of soil. In order to prc-

Thn

.->

Tenl uneven settlement, between the didercnt turbines, old raiW
in the concrete of the tmmrl, ihrnuKhoul the
As the entire building rovers an area
length of the building.

are embedded

I'll.

1)

^>\ III llllllAKtl,

IIENNINIIS

IMWKR

IIIHI.SK.

and as the normal oulpul of the plant is lo.otHi
kw, 1.52 sq. ft. is taken up per kw. Tlic structural steel rccjuircd
(or the building amounts to about 800 Ions.
Up to the basement floor, all wall and column footing are

crushed and then delivered to the top of the biiiikors in the
from here the
boiler room, by inr.ins of bucket conveyors,
coal is distributed into hunkers by means of two belt conveyors

of concrete, while the superstructure consists of a selfsupporting steel skeleton frame. The walls are of hollow con-

In the yard,
having a cap.icily of 40 tons per hour each.
An
storage capacity fur over irxi.mm tuns nf coal is pmvidod.

of 29,520

made

sq.

ft.,

—
JiNE

I,

ELECTRICAL WORLD
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electric traveling crane of the type shown by Fig. 10 will be
used to handle the coal as it is dumped from the railroad cars
and arrange it into piles of suitable size. A double trolley electric locomotive is used to haul the cars from the railroad siding
to the station and will also be used in drawing coal from the
Ashes may be removed, either by railroad
piles to the station.
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capable of superheating the steam 150" Fahrenheit.
are provided with

Roney

1

he boilers

stokers, each having a grate area of

HI.8 sq. ft. The fronts of the boilers are faced with white
enamel brick.

The flue connections are made on the top of the boilers four
boilers joining in one breeching, thus giving two breechings for
;

each chimney. Each boiler is provided with a hand damper,
while the four main flues are equipped with dampers operated
by two automatic regulators.

The

three chimneys are of the

are 200

Weber

concrete steel type, and

in height above the basement floor; 183 ft. in height
above the grates 163 ft. in height above the flue openings, and
ft.

;

ft.
One of the stacks is kept in
reserve for the additional eight boilers which are to be subsequently installed.

have an internal diameter of 12

Between the boilers and the chimneys there are installed two
Warren-Webster open feed-water heaters, each being capable
of heating 200,000 lbs. of boiler feed-water from 80° to 205°
F"ahrenheit per hour.
In order to make up the loss, caused
by leakage, etc., two make-up tanks have been installed in the
boiler

water.

The

room, each having a storage capacity of 25,000 lbs. of
For this purpose there are installed two house pumps.

is supplied by two horizontal duplex
by 1054 ins. by 16 ins. An additional pump will
be installed with the full equipment of the plant. These pumps
work upon a 6-in. header ring system from where the branches
lead to the boilers.
The arrangement is such that either pump
may supply water to any of the boilers. Branch connections to

boiler feed-water

pumps, 16

F:G.

15.

cars or by teams.

— INTERIOR
The ashes

OF SUB-STATION

NO.

I.

are collected in reinforced concrete

ins.

the boilers are so centrally located that the water tender

may

hoppers suspended under the boilers from where they are removed on an industrial railway system and dumped into a

operate the valves of eight boilers from practically one point.

receiving hopper feeding the above mentioned bucket conveyors,

connected

in

order to store same in ash hoppers arranged between the

bunkers and the end wall of the boiler room.
These
hoppers have a storage capacity of approximately 50 cu. yds. each.

coal

l-\c,.

As

16.

Cii:ner.\l

.Ml
two boilers forming one battery.
boilers are of the B.ibcock & Wilcox make, having a heating
surface of 6040 sq. ft,, designed for 175 lbs. working pressure
and equipped with superheaters of 1180 si\. ft. heating surface,
in

four

rows,

from the boilers are 7 ins. in diameter and are
main header system by means of flexible
be seen in the accompanying illustration.
The

the

to

bends, as will

largest size of this header

are

all

made

of semi-steel.

is

15

ins.

outside diameter.

Pipes

of steel with the exception of fittings, which are

View ok Sub-Station No.

stated previously, there arc installocl sixteen boilers, ar-

ranged

.Ml steam leads

2.

All pipes have been provided with the loose type

as the Van Stone flange.
From the header the
branches lead to the turbines, the size of which are as follows:
io-in. pipe to the 2000 kw turbines, and i»>-in. pipe to the 5000flange,

kw

known

turbines.

ELECTRICAL
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These

^izes of pipes

have been chosen by the designing en-

As

gineers, because of the use ©f superheated steam.

the tur-

lbs. of steam per kw-hour, and as the
volume of steam superheated 160° Fahrenheit is practically
30 per cent greater than that of saturated steam at same pres-

bines operate with 17

\V

L)

R L D

suction of the

Vol XLIX,

vacuum pump

is

\'o.

22.

provided with an angle globe
may operate on

valve so that in case of emergency the turbine

an atmospheric exhaust line, while this pump is being repaired.
Tlie discharge of the dry air pump is connected to the exhaust
The exhaust of all auxiliary marisers above the relief valve.

sure (175 lbs.), the velocit}' of the steam in the pipes will be
approximately 7800 ft. per minute.

No

separators have been installed in the pipe

vision

is

made

but pro-

line,

which purpose
the basement of the

to drain the entire sj'stem,

for

four l^i-in. traps have been located in
room.
The return water is fed into the feed-water
heater.
A separate 6-in. steam header has been installed in
This header runs
the basement for the auxiliary machinery.

boiler

plant and draws its steam at three
from the main header, by means of 6-in. connections.

the entire length of the

points

This auxiliary header

two M-'i-

is

also provided with a drip system of

All steam piping, both main and auxiliary,

traps.

is

covered with 85 per cent magnesia.
The turbines are of the Curtis base-condenser type the two
20O0-kw units being four stage and the 5000 units five stage.
The alternators are four-pole, 25-cycle, three-phase machines
;

designed for 6600

The

volts.

The

turbines run at 750

r.

m.

p.

turbine uistalled was one of 5000-kw unit, which

first

h.is

operation since the early part of December. The cooling surface of the condensers of these 5000-kw turbines is
The circulating water is drawn by means of a
20,000 sq. ft.

Been

in

FIG.

IS.

— INTERIOR

chinery discharges into one

OF SUB-ST.\TI0N NO.

common

II.

header, which leads

to the

open feed-water heaters.
There are at present installed three step-bearing pumps to
supply oil to the various turbines; arrangement is made for
another pump of this kind. The return oil is brought back to a
collecting tank, from where it is drawn by an auxiliary oil pump
into oil filtrating storage tanks, each having a capacity of 1600
gallons.
One filtering tank and one auxiliary pump are at
present installed.

There are installed two loo-kw. 125-voIt. engine-driven exwhich are of suf'ticicnt capacity to supply the necessary
These exciter units
excitation current for the entire plant.
are located, as previously stated, in the basement of the boiler

citers,

room.

The switching room annex
iloor

FIC.

17.

— INTEKrOR

OF SUB-STATION NO.
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The vacuum
24-in. Steam-driven, centrifugal pump.
of the rotative single-stage type, also steam driven.

pumps arc
The hot

is

three stories high.

is

flush with the generating

room

floor

The

first

and contains the

manholes for the generator leads and the outgoing cables,
which arc arranged in double tile ducts, on the side of the wall,
whence they lead underground to the various sub-stations.
Here are also installed the generator field rheostats, while at
one end is located n toilet room. .Above this floor is a gtllerv

well pumps which arc located in the hot well pits, 5 ft. 9 in.
below the main operating room floor, are vertical two-stage,
The
centrifugal pumps and are the only pumps motor driven.
auxiliary machinery is grouped around one main turbo-generaThe other 5000-kw
tor in as to form a compact unit system.
unit is arranged in the same manner.
'I he
2O0O-kw turbines, which will be installed, arc not new
and have been in operation in the company's other power

vJne of these units was exhibited by the fieneral Klec-

plant.

Company,

iric

with

a

at

the World's

ba.sc-condcnscr,

the

Louis.

St.

l-air,

while

other

unit

is

provided

has a

separate

It

however, be rc-dcsigncd for a basc-condcnscr, in order to have the entire plant cc|uipment uniform
1 he auxiliary machinery of these turbines, such as the circulat
inK water pumps, hot well (lUinps, etc., is nriw being taken out
of the H Street station. One of the dry vacuum pumps will Incondenser, but

replaced by a

will,

new

one.

to a lumiel under the
house whcxr the riser ex
tends through the roof. These exhaust pipes, which arc 24 in
in diameter on the 5000-kw units, arc proviilcd with a relief
'I

he atniosphrrir exhaust

generating

valve.

The

which IckIs
well
in

pipe

leads

r(K>in floor into the Iwiilcr

pump

pumps discharge into a common
two heaters. The discharge from

to the
is

provided with

order that should one

other pnnip

header,

hot well

may

a

pump

not enter the

the hot

gate valve and a check valve,
fail to work the water of the

pump

not

in

operation

The

III..

I.NIKKIiiu

10.

I'oiitaining the oil

switches.

111'

MII-STATIUN No.

The

oil

I

J.

switches control the gen-

erators an<l the outgoing feeders, together willi two bussectionThese switches are of the cellul.ir type, each
ali/ing switches.
pole being

mounted

in

a

separate

concrete compartment, ar-

ranged in one row. Directly back of these cells are located the
bus-bar comiiartinents. The static discharge and disconnecting

June
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switches are located in brick compartments between the bus-bar
compartments and the wall. The second gallery, which is loThe gencated above the former, contains the switchboards.
erator switchboard

is

made up

of five panels

use), while the exciter switchboard

The

feeder switchboard

is

made up

(one for future

made up

is

of two panels.

of nine panels;

these panels being for future equipment.

three of

The switchboards

are

of black enameled slate of dull finish, su.pported by a pipe
frame work and containing all controlling switches, indicating
The entire switching compartments
lamps, instruments, etc.

made

are separated from the main generating room by a division wall,
which is provided at the upper switchboard gallery with large
openings in order to overlook the generating room.

lighting

loads.

These sub-stations

are

known

as

No. II and No. 12.
No. 2 is located at 450 Washington Street.
N. W,, adjoining the old sub-station No. 2. It is 100 ft. in length
ty 14 ft. 8 in. in width and one story in height. The building is
of steel, brick and reinforced concrete for roof and floors. This
station is designed for 6000 kw capacity and there is installed
at the present time two looo-kw rotary converters with two
These transformers are
iioo-kw, three-phase transformers.

No.

2,

No.

1075

provided tor the handling of apparatus.

10,

Sub-station

This station

designed

is

sooo-kw lighting capacity to feed the Edison three-wire
system and is equipped with two 500-kw induction motor-generator sets and also a balancer set having a capacity of 75 kw.
for

The foundations

are laid out so that either rotary converters or
motor-generators can be installed.
The second story is laid out for a storage batfery of 250 cells
and special attention has been given to the floor of the battery

room

to

insure

its

The

being practically acid proof.

floor

is

designed to drain both ways so that it can be washed down at
any tiine. It is built of acid-proof brick laid in boiling pitch
with fs-'n. joints which were afterwards filled with hot pitch.
is well ventilated and lighted and has practically no

The room

metal to be attacked by fumes.

SUB-STATIOXS.

In addition to the main station just described, the Potomac
Electric Power Company has erected four new sub-stations
to take care of the increasing low-tension lighting, railway and
2400-volt

R LD

CJ

It

separated from the end

is

The

switch rooms and other rooms by cement partitions.
controlling apparatus is of the same type as used at

Sub-

station No. 2 e.Kcept that there are inotor-generator

here

cell

sets

which are started through compensators.
Sub-station No. 11 is located at Thirteenth and D Streets, N.
E.
This building, which wa= remodeled from an old office
building, is 80 ft. long and 30 ft. wide and one story in height.
The sub-station is designed for three 500-kw rotaries to be used
entirely on railway work and feeds into the ends of four roads

whose extreme easterly
This apparatus

tion.

mote control

lines are in the vicinity

is

oil switches.

of this sub-sta-

H-3 automatic,
are started up from

controlled by type

The

rotaries

brought

alternating-current side through taps

out

from

re-

the

the

transformer for that purpose.
Sub-station No. 12 is located in the old steam-power station
Streets, N. W. The apparatus is located
at Thirty-Third and
in one corner of the building where there is being installed two
500-kw rotaries for railway work and one 500-kw frequency

K

Eriehtwood
SuVSta. Saii

>

changer

set to supply 60-cycle, 2400-volt current for lighting in

The equipinent is such that in case anything
happens to this sub-station the steam-driven machinery can be
gotten under way at very short notice the men retained being
familiar with the operation of steam engines.
Besides equipping the above sub-stations with the apparatus
mentioned there has been placed in service in the Fourteenth
and B Streets plant one lOOO-kw frequency changer set for the
purpose of supplying the 60-cycle, 2400-volt commercial lighting
that

territory.

;

circuits as previously mentioned.

Besides the above-mentioned sub-stations, the only other sub-

no and 220-vok lighting service is SubNo. 1, located on Eighth Street near D Street. The
equipment of this sub-station comprises two 500-kw, 25-cycle
rotaries with transfonners and blowers; a 500-kw motor-genstation used to supply
station

Static

<£ SulvStatlonNolS.
'

FIG.

EttarieAt

WarU

20.— M.\r SHOWINC HI(;H-TENS10N

FEEnF.R.S

INTERCONNECTING

ST.XTIONS.
dial switches so that the voltage on the directThis
current side of the rotary transformers can be varied.
station, which is to be the principal sub-station, is equipped

a

switches.

number of type H-3 automatic remote control oil
The current is brought to this station from the main

power

station and is distributed to other small sub-stations
through the above-mentioned switches. There is one type H

switch controlling the apparatus in the sub-station, while the
oil switches that control each rotary separately arc of the

type and arc non-automatic,

it

being the intention

3, 4, 5, 6, 7. 8 and 9 supply street railway
and two new sub-stations to be know-n as Sub-stations
Nos. 13 and 14 arc now being built. Sub-station No. 13 is located at Rennings, and will supply the Columbia line of the
Washington Railway & Lighting Company and the WashingThe voltage for the latter
ton, Baltimore & Annapolis lines.
lines will be stepped up to 33.000 and distributed to Academy
Junction, where it will be used on the new 6600-volt singleSub-station No. 14 will
phase trolley road now being built.
Fig. 20 is a diagram of the distribualso feed railway circuits.
tion circuits connecting the various sub-stations and generating
The wires are all underground, for. com|vired with
stations.
other cities, Washington may be fairly termed "wireless."

Sub-stations Nos.
circuits

equipped with

with

erator set and a storage battery of 150 cells, together with the
necessary switchboards for controlling the various circuits.

in

K-4

case of

inside of Ihe station, to have the "H" type switch
to protect the substation as well as prevent any of the other
lines being disturbed due to the trouble.
This station is also equipped with a large three-wire lighting
switchboard which is connected to a storage battery located in

any trouble

the adjoining building. This battery can be used either on the
railway or lighting busses.
Next in order is Sub-station No. 10, located in the alley be-

tween H and I, I'Viurtcentli and I'iflccnth Streets, X. W, It is
86 ft. long and 45 ft. wide and two stories in height. This build
ing, with the exception of the walls, which are of brick, is made
of concrete. A lo-ton travelling crane on concrete girders is

lUSINE.^S-r.ETTINC

The company employs

II

METHODS.

solicitors

on a straight salary basis
newspapers and al.so on

anil carries .iilvcrlisements in the daily

billboards.

In addition, the

company publishes the

Pct>co Neivs,

This monthly bulletin is well printed and illustrated and five numbers have already appeared, the first number having been published last
The company uses a system devised by one of the
January.
advertising coinp.'Miios making a specialty of central station work.
.Mtliinigli (irdin.mces in fmce in Washington do not permit
\<hich

is

regularly mailed Ui 5000 people.
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extend over, 33^ ft. beyond the building line, the
very flourishing albeit not so showy, save where

electric signs to

sign business

is

the signs are

on house

come from
put out on

tops,

owing

to this restriction.

signs last year approximated $30,000.
a

flat basis,

The

the revenue. per 4-cp lamp per

small signs averaging 40 cents.

The

rate

The

in-

on larger signs

is

The

cheaper to use the electric light company's service during the
summer months, than to generate their own electricity. The

Potomac

Power Company makes a low

Electric

service, seeing that

comes

at a season

it

rate for this

does not entail any extra investment and

most acceptable

to the

company.

garages with electrical
energy at wholesale rates. As noted elsewhere in this issue,
the number of electrical vehicles in Washington is very large

The company

also

supplies

all

the

and the income derived by the Potomac
Electric Power Company for this service alone is approximateor more than double the income from
h' $70,000 per year
for a city of

its

officers of the

size,

company

A

law.

What

in force.

is

sliding scale of
is

known

:

as the

kw-hour.

5 cents per

are as follows

22.

A. L.

McDer-

H. Harries, vice-president; W. F. Ham,
treasurer; H. W. Fuller, general manager; G. Campbell, purchasing agent; L. E. Sinclair, superintendent, and C. L. Heath,
mott, president;

G.

chief engineer.

New

Power Plant

Group

for Legislative

of

Buildings in Washington.

plants for the reason that the exhaust steam can be used in
winter for heating the hotel and can also be utilized for a

it

fixed by

is

maximum

company's wholesale rate averages about

All the large hotels are equipped with isolated

number of other purposes. In summer the amount of steam
required is very small and some of the largest hotels have found

This rate

rates with this

signs are

month on

based on the amount invested for two years with 6 per cent interest and with energy at the company's wholesale rate.
The company supplies all the theaters in the city and has now
under way an energetic campaign for hotel business during the

summer months.

per kw-hour.

XLIX, No.

Vol.

Two

years ago, when the arrangements for the construction
new Senate and House office buildings were completed,

of the

became necessary for the Government to consider immedia central light, heat and power plant for the so-called
This group will be comlegislative group of federal buildings.
posed, when the last two mentioned are completed, of the Capitol, the Congressional Library and the House and Senate office
it

ately

buildings.

At

in

time the Capitol and Library are supplied

the present

from individual
Capitol and one

plants,

two

in

the

the Congressional Library, while they are

in

condition,

fair

These isolated

plants.

do not lend themselves

new

necessary to provide for the

to

the

expansion

The requirements

buildings.

;

new

of the

electric signs.

office buildings, in light,

heat and power, will equal

7000 horse-power,
mostly in direct-current motors; there being a small number of
As a
alternating-current motors scattered over the system.

The connected motor

load approximates

for comparison, it may be of interest to note the connected loads and the total kw-hours of energy generated during
1906 and 1901. At the end of 1906, the direct-current load in
equivalent i6-cp lamps was 299,798, while the alternatingbasis

The horse-power of direct-current
motors connected to the service was 6126 and of alternatingThe number of kw-hours generated in
current motors 480.
1906 was 46,490,729; 22,520,484 for lighting and 23,970,245 for
In 1901, the total kw-hours generated was
railway circuits.
30,691,756; 10,727,364 being for lighting circuits and 19,964,392
current load was 116,896.

From this it will be seen that in
years the load on the lighting circuits has been more than
doubled. The peak lighting load on the three-wire system in
being for railway circuits.
five

1901 was 25,100 kilowatts and
The connected load in 1901 in

in 1906 it was 40,600 kilowatts.
equivalent i6-cp lamps was 131,-

864 on the direct-current circuits and 42.158 on alternating-current circuits.
PUllLIC LIGHTING.

The

Electrical

Department of the

District of

Columbia has

charge of the lighting of the District. All work in connection
with the cicclric lighting of the public streets is done by the
Potomac Electric Power Company operating under annual contract. The department inspectors give careful attention to the
character of the service furnished and bring all matters of delinquent service to the notice of the cicclric light company. All
changes and extensions arc ordered through this department.

Over 1000 arc lamps and
u.ic,

as

there being also a large

many incandescent lamps are in
number of gas and naphtha lamps

The 25-cp incandescent lamps arc used
suburban section of (he District. The arc
lamps with few exceptions are fed from underground mains
Those in the Edison thrcc-wirc territory arc of the low-tension
enclosed type, operated in multiple from the three-wire system.
used for public lighting.
principally

in

the

The other

arc lamps are of the scries enclosed type.
Because of the foliage, the lamps are suspended some distance from the curb line and at a distance from the pavement
The lamps are also
less than would ordinarily be the casp.

spaced cln%er than ordinarily.

All the principal business sircrts

are lighted with arc laini)s and a few of the more important
residence streets. The arc lamps arc su|iplic(l at a yearly rate

of $80 and the 2S-cp incandescent lamps at a rate of $zo per
year.
The maximum commercial rate for energy is 10 cents

riC.

I.

—CROSS-SECTIONAL

ELEVATION

I.KGISI.ATIVE GHOIJI"

of

those

venience

and

Capitol

the

combined

ings

;

FNC.INE

ROOM

FOR

Library
buildCongressional
of economy and con-

considerations

.iiid

prescrlbcil

OK

OP lUIlLDINGS.

new

a

Accordingly

central

station

for

t'he

entire

and contractors
were requested to bid on the machinery equipment for such a
plant, supplying Ihcir own designs and specifications.
The
biiibling was to be provichwl by the GoverMnicnI.
Bids for the
iiircli.iniral and electrical inslallatiion of the building wore re-

group.

ceived

Sept.

30,

in

TIJ05

all

After

a

tlnirough

investination

the

was demonstrated to be impracticable
bids were thrown out on July 4, 1906.

original plan for biililing

and

engineers

1905,

June

i,

The plan of
instead,
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and

J.

placing bidders on a uniform basis was adopted
G. White & Company, of New York, were re-

tained as consulting engineers to furnish a standard set of designs and specifications, and to assist the Government, generally,
in

and awarding contracts for the machinery

receiving bids

The design of

equipment.

the consulting engineers calls for a

plant of 10,000 horse-power and the

main machinery equipment

has been decided upon. The details of the original plan relating
to the provision of a building, by the Government, has been adhered to. The site chosen is Garfield Park on New Jersey
Avenue, near E Street, S. E. Thus the maximum transmission
is to the Senate office building, five-eighths of a mile.
In the design of the station as a whole, some of the points
conducive to high station economy have been sacrificed for

distance

simplicity

features

and regularity of operation.
of the

mechanical equipment will exhibit the most

Fig.

modern

However, the principal

practice.

In

The

sub-stations in the four buildings will contain, altogether,
The motors will be of the syn-

16 400-kw motor-generator sets.

chronous type, rated at 6300 volts. There will be five sets in
the Capitol, three in the Library and four in each of the Congressional office buildings. These motor-generator sets will be
equipped for starting from either the alternating or the directThe alternating starting equipment will consist
current end.
of induction motors, direct connected and supplied with the
current at 230 volts from transformers in the sub-stations.
There will be three transformers in each sub-station with sufficient capacity to start any motor-generator set ten times, at intervals of two minutes, without a dangerous rise in temperature.
The excitation for the motors will be derived from the

main direct-current bus-bars

the

specifications

for

the

main

prime

inghouse turbine sets, and 16 soo-hp Atlas water-tube boilers.
Twenty-five cycle, three-phase current will be generated at a
potential of 6600 volts, and the turbines will be equipped with
The boilers will be equipped with
barometric jet injectors.
Roney stokers, and Foster superheaters.
At an early stage in the plans the advisability was decided
upon of making the Service of the federal plant co-ordinate with
This
that of the Washington Railway & Electric Company.

in the sub-stations.

In the central station, the exciting current for the generators
will be supplied at 120 volts, from exciters direct-connected to

2.— Cross- Sectional Elev.\tion of Boiler Room for

movers, manufacturers were given the alternative between enTurbines were decided
gine-driven and turbine-driven sets.
on, and the main equipment will consist of four 2000-kw West-

1077

the

Legisl.vtive

main shafts of the

Group

of Buildings.

turbines, in accordance with the ideas of

original plan contemplated two steamdriven exciters, each with a capacity on overload sufficient for
three generators. There will be provided in addition, an exciter storage battery with a capacity of 1600 amperes for 20
the manufacturers.

The

minutes, 800 amperes for one hour, or 400 amperes for three
hours. The booster for this battery will be a direct-current
motor-generator set, the motor being rated at 120 volts and having

power

sufficient to

enable the generator to deliver 845

peres for one hour at 65 volts.

The

am-

circulating water for the

from the Potomac River by means of a
and other features of the mechaniend of the installation have not yet been worked out.

plant will be taken

conduit.

The

details of this

prescribed the 25-cyclc, 6600-volt basis of design, though the

cal

Motorgenerator sub-stations arc to be immediately established and
equipped in each of the four buildings, and these will be supplied from the Bcnnings plant of the electric light company
The whole
until the new federal station is ready for operation.

It is expected that sufficient boiler capacity will be installed
by the coming winter to heat all the buildings, and that electricity \\t11 be supplied for a time as previously mentioned
from the Bcnnings station of the Potomac Electric Power
Should this not be feasible, the existing plants
Company.

Government plant has been designed so that it will be interchangeable, cither in whole or in part, with the Bcnnings plant.
Exceptional freedom from interruption in the service of the

could continue longer in operation until the new power plant
Descriptions of existing plants in Government
is completed.
Buildings in Washington will be published in a future

electric

system

end of the plant

is

is

thus guaranteed.

chiefly for lighting service.
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extensive,

Electric Automobiles in Washington.

so

that

electric vehicles in

of the changes which has resulted in making Washa beautiful city is the gradual displacement of the
horse by the automobile. Washington has about 185 miles of

One

ington

streets

which are paved with asphalt and which make automo-

bile riding a pleasure.

per cent.

Fig.

drives,

many

macadamized. The roads through .Maryland and Virginia,
however, are nf)t very good. 'i"he general result is that ahnost
any point which it may be desirable to reach is well within
the radius covered by electric automobiles and of these about
600 are now in use.
The first electric machines which were brought to Washington were of the types which have since gone out of use, because of their weight and small radius of action. Up to igoo.

no

electric

—GaKAGE

two years the number of

past

use in Washington has increased over 100

now

Several makers

claim from forty to

Owing
the

to

fifty

miles

the fact that very few of the operators understood

proper care of the

the

batteries,

upkeep

expenses

were

in Oi.K

1'ANOKAMA

Hl'II.DlM.

machines could travel more than la miles on one
The upkeep also, of these early machines was

The Washington Electric Vehicle Company and
Pope Manufacturing Company both recognized the necessity
of continuing their care of the machines after they were sold;
but always claimed that there was no profit to them in thus
looking after the machines. The Cook and Stoddard Company,
which maintains the largest garage in Washington, early recognized the fact that proper care could only be given machines
when experienced men were employed to look after them. The
company wn^ interested in tlie sale of tlic Raker Electric
rather high.
the

WIIKKK Sh.IItSkKI N(i C.\KS AKK ClIAVGlvH.
vehicles,

and has among

many

its

who

customers

n

battery charge.

tors and

found to l»c somewhat excessive, so that not very many people
continued ihcm in use for any (jreal length of time. With the
advent of liKhtcr macliines, and with a mileaKc of thirty to

responsibility of caring for the machines.

fi>rly

22.

-A Co.M.MON Scene in the Residence Section of W.vshincton.

well

2.

the

XLIX. Xo.

batteries.

of them located within Rock Creek Park, and whicli are very

i-W.

within

iL.

per charge, and two types of machines having a duplicate battery are expected to make 75 miles on one charge of the

In addition to the streets of the city

proper, there are possibly 50 miles of suburban

V

miles on one charge of ihc battery, their use became

more

found

tliat

ladies

the proper care

resulted in the

sali-

large iiiunbcr nf doc-

desired to be relieved of the entire

The comp.iny

and maintenance of

tlie

fiu'lher

n.acliincs

of others, while a few compl.iinls regarding

poor service resulnd

in unnicrilcil

inndeinnalinn of .nilnninbiles

—
June

i,
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The Cook and Stoddard Company therefore took
up for consideration the establishment of a garage which
should have separate departments for the care of electric and
gasoline machines, each department being placed in charge of
For a stipulated sum
a thoroughly competent superintendent.
per month the company provides for the entire care and maintenance of the machines, excepting extraordinary repairs. This

generally.

care and maintenance includes the delivery of a machine in the
morning to the owner's home, the sending for the machine when
the

owner had

and

finished his use of

cleaning, the oiling

washing
and the fur-

for the daj'. the

it

and pumping up of

tires,

nishing of electricity for charging the batteries.
In connection with this the company guarantees to physicians
for an additional small

and others

sum per month,

the unin-

owner's machine
happened to be undergoing repairs he would be provided with
a substitute with which he could make the calls necessary to his
terrupted

business.

use of a machine, so that

The

if

the

satisfactory maintenance of this service has re-

Pic.

3.

Merctrv Ch.\rging

suited in a large increase in the

number

Bo.xrds in

of electric vehicles in

A

service

of
the

this

character,

in

order

to

be

satisfactory,

employment of machinists, carriage washers,

One

of the most important problems in the equipment of
garage was the matter of electricity for charging the
electric machines.
.\t first a private generating plant was considered, but was finally abandoned on account of the poor load
factor, and because a'.so of the fact that the Potomac Electric
Power Company furnished electricity for automobile charging
rates which resulted in a considerable saving over what
would have been the cost if a private plant had been installed.
The garage is about a half mile beyond the limits of the territory supplied from the direct current mains of the electric
lighting company, and two methods for supplying electricity
were available; a direct current at 550 volts could have been
secured from the conductors of the Metropolitan Railway for the
operation of motor-generators: but the efficiency of motorgenerators and the fluctuation in voltage would have resulted in
at

comparatively poor conditions of service; single-phase current
was also available through the medium of rectifiers.
Previous to the selection of this new location a complete set

Cook

.\xu Stuhii.xri)

of tests had been

uniform

When

night and day superintendence.

are approached independently without the use of an elevator.
The upper floor, which is at the street level, is reserved for the

use of the gasoline and steam m.achines the lower floor, which
is reached by an inclined ilriveway, is reserved for the electric
;

machines, repair shop, and battery rooms

C

imp.\nv's

made on

G.\r.\ge.

alternating current rectifiers of both

and the Cooper-Hewitt makes. The conversion efficiency of the rectifiers was found to be about 80
per cent vvh«n delivering current at no volts, and was quite

Such a force of men brought
about a fixed charge of such magnitude that the Cook and
Stoddard Company was forced to provide a larger garage in
which to handle a business large enough to warrant the mainlenancc of such a service. In locating such a garage as it had
in mind the company had to consider the location of its various
customers, and consequently sought a place from which the
average distance traveled would be the shortest practicable.
Such a place was found in the old West End Market at 22d
and P Streets. This building has available two rto<irs, which

cliaflfeurs

1079

this

for the deliv<:ry of the machines, in addition to

and

R L D

()

the General

service.

necessitated

W

Electric

at all loads within the limits of the rectifier.

charging automobiles from the direct current mains
through rheostats, and when this
is lost

considerable energ>-

tak«n into consideration, and it is remembered that practino regulating resistance is required in the direct current
circuit of the rectifier, the use of the alternating current rectifier
is

cally

results in

no greater consumption of energy per machine.

The Baker

electric vehicle is built in several styles, requiring

or 24 cells. The lighter machines require a voltage not
exceeding 37, and the 24 cell machines require a voltage not
12,

14,

exceeding 65.
It has been customary from the first to charge these machines
in series circuits arranged to get the best advantage from the
Since the installation
voltages supplied by the Edison mains.
of the rectifiers the series method has been retained, as many
as six small machines being charged in one circuit.

—

;
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On

some interesting facts regarding
The Dupont Garage Company is one

acccount of the fact that the principal loss in the rectifier
loss of about 15 volts which is not affected by

lish

the voltage of the supply circuit, the great advantages of oper-

the

is

a voltage

ating

high voltage

at

made with

was

were recognized, and a contract

the General Electric

Company

for the supply of five

and with the Cooper-Hewitt Company for the supply of
three panels, each of which would have a capacity of six maAs the
chines in series, and equipped with 40 ampere tubes.

panels,

charging rate is usually about 20 amperes, each panel is capable
of charging two parallel circuits of batteries, each containing
nearly 100 cells, and by varying the reactance connections it is
possible to charge any combination of cells from 12 up to
100

cells.

The

general results from the use of rectifiers have been fully

as favorable as

current circuits,

where the charging has been done from direct
and the net efficiency has been about the same

Fig.

that
has,

is,

number

the

Interior of the

done from the Edison mains.
Since the alternating current rectifiers have proven so satisfactory

in

operation

at

the

Cook and Stoddard Company's

garage a complete equipment of them has been installed in
two other places in the city— at L. P. Dorsett's, 17th and U
Streets, and at the Rock Creek Auto and Wagon Works, at
Two other smaller
Pennsylvania Avenue and Rock Creek.
garages use the rectifiers, but the charging at six of the principal garages in the city is done from the Edison mains at
I

ID

and 220

volts.

The Cook and Stoddard Company

however, only one of
There are at the
the companies operating in Washington.
prctent time in operation nine large garages for the accomrr.oIn addition, there is one garage
dation of private machines.

which cares

many

for

business

vehicles

is,

the

including

principally,

M

and, in addition to

hours, which was supplied from the
mains of the Potomac Electric Power Company.

kilowatt

With regard

the

to

M

The

electric

are taken

from the records of the companies having the various

vehicles in charge.

The
local

Luttrell

patronage.

electric

Company is the latest to bid for a
This company is the agent for
which are claimed to be the

vehicle,

of

tfhown in Fig.

the

Potomac

Electric

Power 0)inpany,

is

is

carrying on

its

entire

work

in Washington for collection and delivery through the medimn
of electric wagons, of which they have thirty, the energy being
These
supplied by the Potomac Electric Power Company.

vehicles arc

all

fitted

with the Edison battery.

Company

on the bulk of
twenty-five electric machines, energy for which
from a private plant, consisting of producer gas
is obtained
This
rngincs direct connected to direct-current generators.
h:i".
plant
imt liren installed and wc expect to pub-

The United
it) work with

States Express

carries

lightest

running

Looking back for several years and realizing how greatly
have been improved, it is to be wondered how
they ever found a sale at first. It is questionable if there ever
was another line of goods precipitated on the public thai represented so mucli money-value invested that was of such little

electric vehicles

value, practically.

The modern electric vehicles arc not machines but carriages,
much lighter batteries, more efficient motors, and having
The popularity of the electric
fairly large mileage capacity.

with

to

increasing very rapidly, due to these improvements
facilities

and provisions

for caring for

the machines.

The

2.

The Adams Express Compan/

share of the
the Babcock

vehicles on the market.

is

station

Adams Express

Street.

belter charging

Street

the

current

travel

vehicle

from the B

mileage traveled,

direct

between 24 and 30 miles per day.
runabouts used by physicians range from 15 to 30
A number of
miles per day, with an average of about 20.
electric runabouts which are used by some of the business men
of the city average from 20 to 25 miles per day. These figures

Company's wagons

and

far

has, at the present time

about seventy electric runabouts in its care, the average consumption for charging which was, in the month of April, 80

a

in-

issue.

large three-story building at

its

The Dupont Company

as stated before.

mense panorama paintings of the Civil War
terior of this garage, which is located not

The

future

a

recently

This garage is very suitably located in the old Panorama building which was built for the exhibition of the imbattles.

in

of the latest arrivals in

M

large sightseeing automobiles which are a feature of the

capital.

it

22.

purchased the business of the
Washington Electric Vehicle Company, which handled the
Columbia machines. The garages at these two locations will
be operated by the Dupont Company, the lighter machines and
pleasure vehicles generally being cared for at 2020
Street,
and the old Panorama building, which was formerly operated
by the Vehicle Company, being reserved for business machines
has

Street,

Dupont Garage on

consumed per machine
than when the charging was

of kilowatt hours

anything, been slightly less

if

4.

field,

2020

XLIX, No.

Vol.

capital

is

an ideal

city

for

the

use of

electric

vehi-

because of its many miles of shaded asphalt streets and
also to the absence of any grades, for generally speaking the
I'hc roads outside the city being so very
city is perfectly flat.
poor, there is little call for gasoline touring cars, although

cles,

there arc

many in
many

arc there as

and especially by

use in the

city.

In

no other

city,

however,

electric vehicles to be seen in constant

wf)nien.

With

a single exception, all

use,

the gar-

ages arc supplied with energy from the I'otoinar Ivleclric Power
Company at what is termed its wholesale rate, which averages about

.S

cents per kw-<hour.

June

i,
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of "building up" the lamps to full brilliancy reThe water rheostat is also em-

The process

Lighting of the Jamestown Ter-Centennial

1081

quires about four minutes.

Exposition.

ployed

extinguishing

in

gradually dying

THE

Jamestown Ter-Centennial Exposition now being held
on the shores and waters of Hampton Roads, Virginia,
commemorating the three-hundredth anniversary of the
first permanent settlement in America by English-speaking people, at Jamestown in 1607, is in many respects a novel exposition, in that it is primarily a military and naval celebration.

away

to

The use of projector
been adopted for the

number

the

decorative

lighting,

whole

the

complete darkness.
searchlights for spectacular effects has

first

time in exposition lighting.

A

large

of 30-in. projectors are used for this work, in addition

No effort has been made to surpass previous expositions in the
point of magnitude; but the fact that the Exposition is located
on historic Hampton Roads, immediately opposite Fortress
is the world's first Seaboard Exposition, makes
a historic memorial in a harbor where there is more than
enough anchorage for all war fleets afloat; and as representa-

Monroe, and
it

tive

vessels of the navies of the world are at

anchor

in the

Roads during the Exposition period, the sight is one long to be
remembered.
The entire architectural scheme of the Exposition buildings
is Colonial, and the visitor is impressed with the absence of
towers, etc., which are generally associated with exposition
buildings. The scheme of construction is entirely new, and the
effect is a

very pleasing one, as

all

of the buildings are either

permanent structures of brick, or finished with a veneer of
brick which gives an air of permanence that has never, heretofore, been obtained.

The illumination of the Exposition grounds and buildings
has been carried out, as far as possible, in keeping with the
The treatment of the entire
general architectural scheme.
water front, including the United States Government's ornamental pier, extending 1250 ft. into the water and which is 600
ft. in width, is by means of ornamental lighting standards of
uniform height and design, carrying clusters of incandescent
lamps enclosed in sand-blasted globes. This makes a very im-

FIG.

2.

— E>.'TR.\NCE

TO .AUDITORIUM.

pressive sight

numerous smaller ones; and at certain hours in the evening
projectors on the War Path, which are mounted on steel
towers, 75-ft. high, are played on the mirror basins in the
Main Court as well as the Government Pier and battleships

ply to

at

from the many pleasure boats which constantly
and from the commercial piers, which are located at
either end of the exposition grounds. These are 2500 ft. long
and are approximately two and one-half miles apart.
The decorative lighting on the large exhibit buildings is by
means of 8-cp incandescent lamps placed on approximately 12These are arranged in such a manner as to emphain. centers.

Fig.

I.

—Bird's-Eye

View

of a Portion of

the

architectural
at

all

anchor

in the

Roads.

The

effect

produced

is

spectacular in

the extreme.

On "special" days, there are special lighting effects provided,
such as the outlining of battleships at anchor in the Roads, and
the view from the waterfront on such occasions is one that few
people see and one that is impossible for the photographer to

the Exposition Grounds from Projector Tower.

line more distinctly than has been acformer expositions, and at the same time they
give a mild, even distribution of light that is not at all trying
What may be classed as one of the most unique
to the eye.
and pleasing features of the night illumination is the "building
This is done by means of a three-phase.
up" of the light.
2300-volt, water rheost.Tt having a capacity of 2500 kilowatts
size

complished

to

do justice

to,

their distance

on account of the constant movement of the ships,
from the shore and the time necessary for a night

photograph.
is that provided
termed "Flirtation Walk," where lamps are placed
at irregular intervals along the walk and in the trees and
.Ml the lamps in this section are equipped
arbors adjacent.

What may

along what

is

be termed a mivelty in lighting,
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than the commercia
feet as well as

some

socket would.
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for lighting and also for motor service on
Grounds are approximately 6000 kilowatts, which

The requirements

with specially constructed "skee-doodle" sockets, which allow
the lamp to remain extinguished a much greater length of time

Fig.

W

C A L

the Exposition

United States Govern.ment Building and Colonnade.
result

is

a

firefly

ef-

surprises to sentimental couples frequenting

is

supplied to the Exposition

mouth

Traction

Company

Company by the Norfolk & Portsfrom its new power station in

the walk.
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The

electrical

g
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between the two mirror basins,
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much

Main Court

interest to the
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— EXPOSITION

SUB-ST.\TI0N

Brambleton outside of Norfolk.
four 3000 and one

eu

IN

COURSE OF CONSTRUCTION.

This station

equipped with

Rays of Searchlights on Warpath,

general public and will become one of the features of the night
display, in connection with the concentration of all projectors on

bines generating current at

the basins and fiumtains at certain intervals during the evening.

Grounds over two three-phase transmission

at

is

1500-kw. three-ohase. 60-cycle Curtis tur-

this

potential

a

11,000 volts.

distance of

cvight

'I'his

is

transmitted

miles to the Exposition
lines.

One

line is
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located on the traction company's right of way, by way of
Ocean View, and has a rated capacity of 2000 kilowatts. The
other line is over the right of way of the Tidewater Railroad
Company, and has a rated capacity of 4000 kilowatts. Both
the transmission lines terminate at the Exposition sub-station

every

offer
to

Vol.

inducement

to

the

concessionaire

make a brilliant electrical display at
The series, alternating-current, arc

XLIX, No.
and

22.

exhibitor

a reasonable cost.

lighting

system

exclusively for patrol lighting, such as the aisles of

is

used

all

Ex-

Exposition
Grounds, and the military encampments which cover about 100
acres of ground adjacent to the Exposition Groundj.
The entire electrical installation was designed and installed
by the Department of Electricity of the Jamestown Exposition
Company in a comparatively short time, considering the many
disadvantages under which the department was placed.
The
department was created in July, 1906, and actual construction
was not commenced until late in September of the same year.
Mr. W. M. Dixon is chief of the department.
Buildings,

hibit

the

entire

Plant

Service

Electric

fence

enclosing

of

the

the

Jamestown

Exposition.
The new p^wer
Company at

tion

station of the

the

the outskirts of Norfolk,
FIG.

12.

ENTRANCE TO MANUFACTURES BUILDING UNDER
RAYS OF SE.\RCHLICHTS.

located in the Machinery and Transportation Building, at which

point the energy

metered and delivered

is

to

the Exposition

Company.

The equipment
1 1, 000-2300- volt,

of the sub-station consists of three 1400-kw,

three-phase, air-blast transformers,

two soo-kw

etc., and three 100lamp transformers. The
from the main switchboard located

rotaries with the necessary transformers,
light

alternating-current

series

control of this apparatus

on the switchlward
11,000-volt

panels,

is

arc

& Portsmouth

is

TracBrambleton, on

the source of electrical supply for

This statioii was built in a remarkably short time due to the energy of E. C. Hathaway, the
general manager of the company, and H. Root Palmer, its general superintendent.
Work on the foundation was begun last
July, and on April 10, 5000 horse-power of electrical energy
was being generated. Within a few weeks, the equipment in
the power station will be complete and the plant will be capable
the

— SOUTH

Norfolk

foot of Lovitt Avenue,

Jamestown Exposition.

of turning out 20,000 horse-power.

The

equipment comprises 16 512-hp water-tube boilers
two rows facing each other and designed for a
working steam pressure of 200 lbs.
The furnaces are equipped
boiler

arranged

in

This board is made up of seven
one water-rheostat panel, eleven 2300-volt
gallery.

and two 500-volt direct-current panels. All
and 2300-volt switches are of the remote control

distribution panels
11,000-volt
type,

the

switches

themselves being located

in

a

reinforced

concrete structure under the gallery, where the bus-bars are
also located.
The bus-bars are in duplicate, one set being
in two sections, connections being made between sections by
means of a three-phase, 2300-volt, water rheostat and a short-

switch which

is used to control the decorative
remaining circuits are used excluAll distrisively for commercial lighting and motor circuits.
bution from the sub-station is underground, and the 11 circuits
terminate in fireproof structures at different points throughout
the grounds. Twelve of these structures are used exclusively
for static transformers, and two are motor-generator stations.
Each motor-generator station is equipped with two loo-kw.
iio-220-volt direct-current generators, driven by a three-phase,
One generator station
2300-volt, 60-cyclc induction motor.
which is located in the Auditorium Building, is used during the day for furnishing energy to the United States Government and the Exposition Company's Exhibit Buildings. Dur
ing the evening it is used exclusively for projector searchlight
service.
The station on the War Path, or Cpncession Street, is

circuiting oil

lighting circuits.

The

six

for service to the several concessions requiring dircct-rnrrcnl

and projector work.
por^on of the grounds and the
War Path is underground and outlying districts arc taken care
construction.
The incandescent lighting
of by overhead
throughout the grounds is carried exclusively on the 1 10
heavy motors
volt,
three-phanc, 60-cyclc service and all
All
from the 500-volt direct-current service.
fed
arc
special lighting for stage work is on the ilo-220-volt elircclfor stage lighting

All distribution in the central

cnrrent
aires

service.

The

and exhibitors
and

lighting circuit.t

srrvicr

is

at

drlivered

furnished
4

rents

;it

the

to

rate

per kw-hour

the

of 6 rents

for

motor

cir-

for

This is an exceptionally
with a discount of 10 per cent.
low rate considering the original cost of the installation and
Tli<- idci ii to
the shortness of the conlrnrt" (•.rviu inrmilv.i
cuits,

m;

I

iianiii.ini; akkangemknt at Norfolk ani> portsMoirll THAtTION trOMPANv's NI'W STATION.

((lAi.

concession-

with Kiinry stokers and superheaters arc provided for super-

steam 150 degrees above the temperature of saturiie steam piping is arranged with special bends
order to rcdure the number of joints ;inil on the main line

hi'aling the

rated sicam.
III
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the valves are operated by small motors.
is

Above each

The transmission of electricity to the various sub-stations is
by 11-000 volt cables and not a single overhead line leaves the
new station. There are installed on the operating floor four

boiler

a coal bunker having a capacity of 150 tons.

or by water, and is taken by buckets to
After passing through crushers it is
delivered to the bunkers, w^hence it passes through chutes to
the stokers.
The coal-handling apparatus is electrically driven

Coal

is

received by

1085

rail

the top of the building.

no and four 200-kw air-cooled step-down transformers for
supplying the immediate territory with energy for lamps and
motors. There are also two soo-kw, S50-volt rotaries with their

and has a capacity of 70 tons per hour. From the time the
coal leaves the boat or car until it comes out in the basement as
ash and is dumped into cars, no human hajid touches it. The
station is provided with two brick stacks, one opposite each
row of boilers. These stacks are 220 ft. high and have an in-

The energy from these
transformers installed on this floor.
is used for street railway service in the vicinity.
There are three sub-stations connected with the power house,

side diameter of

A

12^

ft.

for receiving
is the arrangement
This is taken from the river through
tunnels which are arranged so that water from the discharge
cannot come in contact with the water entering the intake
This is due somewhat to tidal conditions also.
tunnel.
In the engine room are installed three 3000-kw and one 1500-

feature of the

station

the condensing water.

2.

l.']G

— Interior

of

New Power House

kw, three-phase, 6o-cycle, il,ooo-volt Curtis turbine
Two 75-kw
the necessary condensing equipment.

2S-kw turbo-exciter

sets

are

provided.

sets,

of

Both alternating-current and directrailway circuits.
feature of the transmission
current services are maintained.
system is the installation of two cables between the power
house and sub-stations each of which is sufficient to carry the
street

A

with
floor

These are arranged so as not

entire load.

Norfolk

and one

The operating

one at the old power house on Cove Street, one in Portsmouth
and one at Ocean View. These receive current at a potential
of 11.000 volts and by means of rotaries and transformers distribute the energy at a lower tension for lamp, motor and

&•

to

come

in contact

Portsmouth Traction Comp.anv.

with each other at any point, and under normal conditions the
railway load

is

carried by one and the commercial lighting and

motor load by the

other.

extends the entire length of the building and is elevated above
Beneath this floor are the high-tension
the turbine room.
switching devices, bus-bar compartments and connections for

constructed for 2000 kilowatts additional capacity, and the line
from Ocean View to the Jamestown Exposition Grounds is

the outgoing feeders.

built

For convenience

in

installing

machinery,

a

railroad

track

connecting with a spur track outside the power house, runs into
This tr.ick is situated between the turbines
the turbine room.
and the operating floor or gallery, so that the machinery may
be taken directly from the cars by the large electric crane with
which the power house is equipped, and deposited in any part
of the turbine room.

All siwitches are electrically operated, so

that the operator is not called on to handle or be in close
The switchboard is located at
proximity with high voltages.
one end of (he operating floor to the right of the oil switches

shown

in Fig. 2.

The transmission

to

temporary

the exposition by

way.

to

Ocean View sub-station has been

supply this amount of energy durir^ the Exposition.

.\n additional
10

line

This

line is of

line

runs direct from the power house

the Tidewater Railroad right-ofNo. 0000 wire and supplies the Exposition

way of

The
with the balance of the 50CO kilowatts contracted for.
system complete will supply the territory within

distribution
ilic

points of Pine Beach, Willoughby Spit, Ocean View, ChesHeights, Indian River Park, Money Point, Gilmerton,

liriickl

Cluirchland and Pinners Point.
issue a
I

more

We

expect to publish in a later

detailed description of the

ho distribution system.

new power

station and.
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The

Principles of

Modern Rate-Making

of prices for electric light, heat

and power

is

largely a question of determining the operating cost of produc-

and distribution plus interest and depreciation on the producing and distributing plant. The competition of other sources
of light and power makes it important to determine these
tion

costs as accurately as possible

if

the

company

is

to

make

prices

which can get the business to enable it to earn a fair return
on its investment. It is an easy matter for an operating company to determine its total cost of production per kw-hour if
This is simply a question of addall of its output is metered.
ing together all the expenditures for operation and maintenance for a given period, adding to that the interest and depreciation for that period and dividing this total by the number of kw-hours' output, for the period. The most uncertain
factor

For

depreciation.

is

sumed, usually

5

this a certain figure has to be as-

or 6 per cent,

other expenses are definitely

for

known

if

modern plant. The
company keeps ac-

a

the

For example, suppose a plant put out 438.000 kw-hours
and that the cost of operation and maintenance was
$11,520 and that the interest and depreciation figured at 12 per
cent on the investment of $50,000 was $6,000. The total operating and fixed charges of $17,520 divided by the output of 438,000 kw-hours gives a total cost of 4 cents per kw-hour.
counts.

in a year

The foregoing

is

simple, but

man who wants

simple to the

it

to

is

as unsatisfactory as

know what

He may

it

it

is

costs to serve

from

his books that
customers are paying far more than the cost of production according to these figures, yet the plant is not earning
Of course, some of the discrepancy
a very great surplus.
comes in under the head of lost and unaccounted for current,
including slow meters on customers' premises, line loss and
leakage; but this does not begin to account for all the discrepancy. The fact is, it is probably costing much more than 4
cents for the ntajority of customers and less than 4 cents for a
few large customers.
Since 4 cents is simply the average

different classes of customers.

most of

see

his

What
it tells but little about how the cost is distributed.
being lost by serving one class of customers is paid by another class, but the loss on certain classes is great enough to
figure,
is

on others.
There arc those that have maintained that it is right and
proper that all classes of customers be served at the same price
nearly

the profits

oflFset

regardless of the cost of serving them, provided the receipts
average up well enough to make a profit. Such arguments arc
usually actuated by the great difficulties found in separating
out and determining closely the cost of serving each individual
customer. They are certainly not based on equity. However,

up the task of separation and analysis of
cost altogether simply because a complete and minute separation is impossible.
There is a happy mean. The classification
it

will not

question

do

is

to give

too important to be neglectcil by a cfimpany that

in the central station

business to get the best returns on

its

is

in-

vestment.
It is important, because only by classifying can a
system of rates be arrived at which will capture and hold some
of the best-paying busincs.n. Certain classes of business, notably
lh<»sc giving a load a large number of hours per day, arc profitVery likely many of them cannot be
able at a very low rate.
secured and held except at a very low rate.
On the other

some business which is unprofiiable at any preand upon which it would be the height of folly to
reduce the rate. Such business nnist be considered mainly for
its advertising value and in some cases as an entering wedge
for future profitable business. White it may tiof he feasible or
advisable to increase the rate on business that analysis shows
unprofitable, such analysis will at least tell the business on
which the rale should not be reduced.

hand, there

is

vailing rate,

In determining the cost of supplying a certain class of business,

it

is

customary for convenience

to

number of kw-hours a

tain point, regardless of the

erates per j'ear, although theoretically this

and Power.

Electric Light
The making

for

separate

the

fixeil

Some charges, such as
rhargcs from the operating charges.
interest, depreciation, taxes and insurance, are fixed at a cer-

XLIX, Xo.

Vol.

22.

station gen-

not strictly true

is

of depreciation, which depends partly on how much the machinery is used.
Operating charges, such as fuel, are dependent largely on the kw-hours output. In large plants the cost of
labor varies with the kw-hour output, but in small plants labor
is

more

frequently

nature of a fixed charge, since there

in the

minimum amount of labor which cannot
matter how much the output is reduced.
is

a

With these

principles in

mind

the next step in analyzing the

cost of supplying different classes of business

for consideration. Suppose, by

company has a

be reduced no

way of

may

be taken up

illustration, that a certain

permanent investment equal to $250 per
station capacity; machinery counted as
reserve, over and above the maximum peak load not being
total

maximum

kilowatt of

counted, of

course,

as

interest should be paid

Assuming

capacity.

on

this

6

that

per

cent

permanent investment and that

cent should be allowed either in the
shape of a sinking fund laid aside or in replacements and enlargements of the plant, the company should evidently pay 12
per cent on $250 or $30 per year for each kilowatt of station
Now this
capacity to provide for interest and fixed charges.
$30 per year fixed charge should evidently be distributed among
the consumers for whose benefit the investment is made.
The

depreciation of 6 per

amount which should

rightly be

share of such a fixed charge

will,

charged a consumer for his
of course, depend upon two

the amount of power plant capacity that he requires on
an average during the peak load period and the amount of distributing system investment that has been made to reach and
serve him. The two are as a matter of fact usually taken together.
It is not considered feasible to separate the distributing system investments required to serve different customers, as
this would complicate matters so very much that no rate system taking it fully into account could be worked in practice.

things

;

About the only approximation of such a practice that is
found in actual work is the custom which some companies have
of charging higher rates in the scattered residence districts
than in the business district, one reason for such higher rates
being the greater cost of the distributing system necessary to
reach the residences, but here also other factors enter

amount of revenue per customer and

as the small

in.

such

the lx)ok-

keeping necessary to keep a customer's account.

Aside from
and other customers,
there is
to charge each customer with his
relative proportion of the fixed charges on the distribution
system, and each is, therefore, simply charged with his share
this

between
usually little chance

differentiation

residence

The customer should
whatever kw-capacity of the

of the total investment in the property.
evidently

pay

entire plant

is

fixed

kept

charges on
in

readiness to serve him.

$250 is invested per kilowatt of generating capacity and a
customer has a load the maximum of which occurring during
the peak-load period of the year, is one kilowatt, that customer
should evidently pay, according to the previous calculations,
$30 per year to cover fixed charges, and in addition to that
he should pay the station and office oper.iting expenses incurred in serving him. If the customer uses his one kilowatt
an average of only one hour a day for 300 working days in a
year his fixed charges alone on 300 kw-hours, being $30 per
year, amount to 10 cents per kw-hour.
For a two-hour per
(lay use these fixetl charges are reduced one-half or to 5 cents;
while for eight hours per day ihey arc 1.2 cents and for 24
hours per day, 0.4 cent. It is thus seen how imixirlant a part
If

fixed charges play in the

seen that

it

is

of

vital

making of equitable

rales.

It

is

imixirtancc to classify business in

also

some

way so that the business which is "on for a number of hours
per day shall not pay an inijust portion o( the fixed cli.irges
caused by the business which is on an hour a day or less.
The
practical results of a rale which charges llie long-hour user too
much is lo drive that class of business away from the central
station

company

to other inrlhoils of securing

leaving the central station

business as

its

principal

company with

lr):iil.

liglit

and power,

the most unprofitable

June
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In what has gone before,

it

is

seen that a rate which

is

pro-

portional to the cost of serving any given customer should be

made up

of a fixed charge to cover interest, depreciation, taxes

and bookkeeping plus a certain amount per kw-hour to cover
These should be the elements making up the
customer's total bill, though it is by no means necessary that
they be itemized or separated on the customer's contract or on
his bills. The point is to have the actual amount of the bills he
pays correspond somewhere near with the sum of the fixed and
operating charges which he should rightly pay.
There are a
number of methods of arriving at approximately this result
which it is the purpose of this article to describe.
operating costs.

The
ples

principal difficulty run across in applying these princi-

determine

to

is

actually

how much

of the capacity of the station

is

required by a given customer during the peak load

What happens

during periods other than peak load
does not concern the central station manager, as he lias enough
idle investment to carry any kind of load that will come
along.
It is the winter peak loads that usually determine the
maximum investment and loads on at that time should bear
their full share of the investment expense.
Nearly all lighting
comes under this head, as there is very little lighting that is
not on during the winter peak period. With power and heating
or cooking it is different.
Motors and heating devices which
are used intermittently may or may not be on during the peak.
The proper procedure in this case is to determine what percentage of the connected motor load of this character is actually
on at one time during the peak. This will be considerably less
than the connected motor horse-power and constitutes what is
sometimes known as the diversity factor. It is manifestly unfair to charge a motor for a station capacity sufficient to operate
it at full load during the peak when, as a matter of fact, a
group of these motors, as actually operated intermittently from
central-station service, would never have a maximum demand
anywhere near their combined horse-power. The station capacity rightly chargeable to a motor would consist only of its
average maximum demand during the peak period. This diperiods.

versity factor frequently

on motors and
be possible

if

makes it possible to give lower rates
and cooking devices than would

electric heating

they were

all

chargeable with the

maximum

de-

mand on

the station that they might create if all turned on at
once during the peak.
To put the matter in another way, the same station capacity
which is supplying certain pieces of apparatus at one instant
may be supplying different ones the next. This question is
coming up at the present time frequently when rates are being

made

for electric heating and cooking.

pany were

If a central-station

com-

to figure that each kilowatt or capacity in electric-

heating devices connected should pay, for example, at the rate
of $30 per year fixed charges and to that should add operating
expenses, very little progress would be made in that kind of

work. The same would be true of intermittent power, for the
reason that the fixed charges would be so heavy as to scare the
customer away before he began. When we consider, however,
that the actual demand on the station during the peak can only
be a small fraction of the total connected kilowatt of the motors
or heating appliances, it is seen that the portion of the rate intended to cover fixed charges can be very much reduced from

$30 per year per kilowatt. Having outlined some of the fundamental principles in rate-making, it is now in order to consider

some

of the principal and most successful systems of charging

All of these repose more or less upon the principles
use.
advocated before the British central-station public by Mr.
Arthur Wright, 12 or more years ago, which crusade in favor
of rational rate-making attracted world-wide attention.
in

THE DOHERTY READINESS-TO-SERVE SYSTEM.

One

of the most easily understCKxl

which an attempt
charges,

known

the

is

is

made

methods of charging, in
and operating
rate, which is sometimes

to separate the fixed

rear'incss-to-serve

Doherty rate because first publicly proposed by
Henry L. Doherty. This rate has been adopted by a number
of central-station cnMipauies, both large and small. I'nder this
as

the

[087

plan the customer pays a fixed readiness-to-serve charge each

month without regard

to the amount of energy that is consumed, and in addition pays a very low rate per kw-hour for
what energy he consumes. The readiness-to-serve charge is
supposed to take care of the fixed charges such as interest, de-

and fixed office expenses, which are indepennumber of kw-hours turned out per year by the station.
This plan has been modified in many ways by various
companies, but as originally adopted at Denver it consists of
preciation, taxes

dent of the

the following:

First, a service charge of $l per customer per
second, a readiness-to-serve charge of 15 cents
per i6-cp lamp connected per month plus, third, a charge of 5

month,

plus,

;

cents per

kw-hour

for whatever current is used.

charge of $1 per customer

The

expenses.

The

service

cover meter and bookkeeping
readiness-to-serve charge is to cover interest,
to

is

and other fixed charges on power station and
If 50-watt lamps are used a charge of 15
cents per month per 50-watt i6-cp lamp is the equivalent of $3
per kilowatt per month. Other companies adopting the readiness-to-serve system have varied this charge somewhat, some
being as low as $2 per kilowatt and others as high as $4.50 per
depreciation

distributing system.

As a general rule, the higher the readiness-to-serve
charge the lower the rate per kw-hour.
To work out a practical example figuring a customer's bill
under the readiness-to-serve charge, suppose a customer
kilowatt.

has an installation of 20 50-watt lamps at 15 cents per lamp.
This will make his readiness-to-serve charge 20 X $0.15 or $3
per month.
Suppose also that his energy consumption
amounted to 78 kw-hours, and that the rate is 5 cents. The
customer's

as rendered at the

bill

therefore, be as follows

end of the month would,

:

Service charge
Ready-to-serve charge
78 kw-hours at 5 cents

$i.oo
3.00
3.90

Total

$7.90

he had paid, say, a straight meter rate of 12 cents per
kw-hour, his bill woirld have come to $9.36. If he had used
twice the number of kw-hours his bill, under the readiness-^toIf

serve system, would be $11.80; while under the straight 12-cent
rate it would be $18.72.
It is thus seen that the readiness-toserve system is primarily a system to give the long-hour user
the

rate to which he is entitled without making concessions
which the company cannot aflford to make to the short-hour

unprofitable customer.
The practical commercial result of the
readiness-to-serve system in the cities where it has been adopted
has been to encourage the most profitable class of customers,
namely, those using energy many hours per day.
This, of

course,

exactly

wihat the central-station company should
has also encouraged those who have been economizing in energy to be more liberal in its use and to keep
is

strive for.

It

lamps burning a greater number of hours for lighting stores
show-windows, etc.
When the readiness-to-serve system is applied to residence

after closing time, lighting

districts

or,

in

any

to

fact,

class of business

connected load of a customer
ing the station peak,

is

it

figuring connected load.

where the

full

not turned on regularly durnecessary to modify the method of
is

were not done the readiness-toFor example, a
residence customer with 30 lamps connected would not think

serve charges would

If this

unfair and exorbitant.

lie

of paying 15 cents each rfr $4.50 per month simply as a readiness-to-serve charge, nor would it he fair to make such a
charge in the case of a residence because the full connected

load

is

station

seldom turned on, and almost never
peak.

It

is

fair

in

such cases

to

at the

time of the

figure as connected

load only that which ordinarily comes on the winter station
is only from one-fifth to one-third the capacity of
the lamps connected in a residence.
In the oases of churches,
peak, and this

theaters and hotels some deduction .should also be made because of the fact that the connected load at these places is
seldom on during the peak.
With these modifications the

readiness-to-scrve system can be
of customers.

Some

made

to

apply to

all

classes

have so applied it, although in
the majority of cases where it has been adopted it has been
stations

:
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used mainly as a method of getting commercial business. One
is to give the customer the choice between the readiness-toserve contract and a straight meter rate of from 10 to 15 cents
per kw-hour. The result of this has been to change customers
using energy many hours per day over the readiness-to-serve

meter

small allowance for those in other rooms in the house.

MAXIMUM-DEM.»iND METER SYSTEM.

So

The short-hour customer would

find

charges, or,

no advantage

MULTIPLE-RATE SYSTEMS.
Another system which provides very well for the fixed
charges which are such an important percentage of the total
is

the

Under such a system the customer is
for a certain number of hours' use per

multiple rate system.

charged a certain rate
month of his full connected load or of his maximum demand.
Additional energy is billed at diminished rates, the rate depending on the number of hours' use of the connected load.
This system in its simplest form has only two rates and hence
is

Many

commonly known as the two-rate system.
For
use more than two rates.

the

however,

plicity the

two-rate system will be taken up

at 1254 cents per
at 5 cents

plan of

companies,

first.

$5.00

It

$6.90

thus seen that this rate arrives at a

is

result to the readiness-to-serve rate, but

The customer is not charged anything
under that name except possibly in some

mum

somewhat

similar

by a different route.
for

readiness-to-servc

cases $1 a

month mini-

order to take care of fixed charges he is
charged the high rate up to a point where the amount of his
approximately covers his fixed or readiness-to-serve
bill
charges. These being paid on the high-rate portion of his bill,
bill;

but

in

he gets his additional energy on the low-rate portion at a
very low figure. Great variations are found in the rates charged
under the two-rate system by various companies. Some coma great step from the high-rate to the low-rat
Other companies make but a small step. Besides 1.1
variations in the price per kw-hour charged on the high an

panies

make

portion.

1

low-rate portions by various companies, there is considerable
difference in the number of kw-hours' use of the connected
load which is required before the low rate begins to apply.

Few,

if

any, companies begin to apply the lower rate until .10
made of what is counted as the connected

hours' use has been
load.

Some companies

require 60 hours' use of the connected

There is cvid<-ni!y
load before the low-rate begins to apply.
an infinite number of combinations that can be made in adopting
Multiple systems employing more than
a two-rate system.
worked on the same principle as the two-rate .sysFor example, one company, the Union Electric Light &
Power Company, of St. Louis, has a multiple rate system emFor energy up to 2 kw-hours
ploying four rates as follows:
per month per 16-cp lamp connected, 12 cents per kw-hour; foi
energy over 2 kw-liours and less th;m 4 kw-hours per iCicp
lamp connected per month, 10 cents per kw-hour; over 4 kwhours per 16-cp lamp connected per month up to 8 kw-hours>
7 cents per kw-hour all in excess of 8 kw-hours per month, 4

two

rates are

tem.

;

In applying a multiple rate system, as in applying tht
cents.
readincss-to-scrvc system, allowance must be made for resi-

dence and other customers which do not have the full connected
load turned on usually during the winter peak load on the cen
One company which h.u a two-rate system figtral station.
ures the connected load only 40 per cent of the actu.il in rcsi
dcnccs.
It is sometimes figured that only certain lamps, such
as those in the living room, dining

room and kitchen

will be

to

figure

fixed

not taken, certain as-

to

nearly correct.

as-

The

rather than actually

it,

order to have them whenever they
If he has these lamps it is a certainty that his consumption of energy will be greater tlian
if he does not have them, although they will make very little
This restriction on the
difference on his maximum demand.
number of lamps wired in residences will have a detrimental
a large

number of lamps

in

are needed for convenience.

effect

on the company's revenue.

must be admitted that it is a point against the system, in
that it puts a penalty on a large number of connected lamps in
a residence. In the case of a merchant who wires his building
for a lot of display lighting which is turned on only a few
hours a year and that during the winter peak period, the method
It

1.90

Total

is

however, has this drawback, both from a centralIf readinessstation coinpany's and customer's point of view.
to-serve charges or if rates under a multiple rate system are
dependent on the number of lamps connected, it is likely to
have the practical effect of making a customer keep down the
number of lamps connected to the lowest possible amount.
In residences it is very desirable that the customer should have

measuring

sake of sim-

kw-hour

upon which

maximum demand are very
estimating the maximum demand

sumptions as

take a specific example, one

To 40 kw-hours
To 3S kw-hours

the basis

the full connected load

great importance because in the great majority of cases

company using this system
(the Cleveland Electric Illuminating Company) charges I2''<
cents per kw-hour until the customer's kw-hour consumption
has reached a point equivalent to 40 hours' use per month of
For all energy over and above this
all the lamps connected.
For example,
amount the rate is
5 cents per kw-hour.
take the case of a customer who has 20 so-watt lamps or a
connected load of i kilowatt and his kw-hour consumption for
one month is 78, he would be billed as follows

To

if

sumptions have to be made as to what percentage of the full
connected load would be turned on during the winter peak
load period at the central station. These systems where such
assumptions must be made are evidently open to criticism because it does not necessarily follow that the assumptions made
are correct as to what the customer's actual maximum demand
This is not, however, a matter of
during the peak will be.

in taking the readiness-to-serve contract.

cost of serving the majority of electric light customers

systems have been considered where the connected

far

load has been used as

while the short-hour user retained the old straight

rate.

22

during the peak and these lamps are counted together with a

plan

contract,
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on

of charging according to connected load has a very beneficial
effect in putting a stop to

such practice.

In the case of a resi-

dence, where convenience is the strongest argument for electric

light,

venience

is

a system which puts a penalty on

maximum

con-

not altogether desirable.

In order to overcome objections of this kind which apply
both in lighting and power work, the maximum-demand meter
has been made use of by some companies. The maximum-demand meter is installed along with the watt-hour meter a:

each customer's premises. The Wright demand-inctcr (which
works by the action of heat
is practically the only one used)
on a liquid, which, with a given current, will rise to a given

The maxiinum height to which the liquid in
month is indicated and gives to the
meter-reader each month the customer's maximum dcinand
The meter-reader turns the instrument
during the month.

point in a tube.

the tube has risen during a

back to zero each month. Bills are then figured as in the example given under the two-rate system, except that the maxinmm demand as indicated by the demand-meter is taken as a
basis from which to figure instead of the connected number
Thus, in the example given, 40 hours' use of the
of lamps.
actual indicated maxiinum demand would be figured at I2;,'j
cents per kw-hour, and the balance at 5 cents. If the maximum
demand were, for example, 0.8 kilowatts, then 40 hours' use of
0.8 kilowatts

would he 32 kw-hours and the

^3 kw-huum at
46 kw-hoitrn at

13%
s

cents.

cciUi*

he introduction of

would read

:

$4.00
a. 30

$6.30

'rotoi

I

bill

ihe

Wright dcmaiul-melir was due

In

Mr. Arthur Wright, heforc referred to, who in 1897 presenlcd a
paper before the National Electric Light Association in this
country on the system employing this adjunct. Maximum-demand meters have not hceii used more extensively in this country, mainly on account of the expense of supplying these
mrlcrs to a large iiiimlMr <<( small customers; the cost of the
drmaiid meter, fur txainpic, in the case of a small customer being alx)Ut two-thirds or iiinrr lli.iii tli.it ni the w.ilt Imur meter.

:
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EXAMPLES UF RECENT RATE SYSTEMS.
In order

that

the

may have

reader

before

him some ex-

amples of recent rate systems in which the foregoing principles
have been applied, a number of typical examples have been

from central stations of the United States and their
rates are given in what follows in order to place before the
reader in convenient form information which has heretofore

1089

energy over that.
This is a two-rate system.
For power a
three-rate system is now in force.
A service charge of 50
cents per horse-power connected is made.
For a consumption
equivalent to the

30 hours' use per

first

month

maximum

of the

selected

been scattered tliroiigh our

The Denver Gas &

files.

first

to

adopt the Doherty readiness-to-serve rate system, gives its
customers the option between the readiness-to-serve rate that

was previously mentioned and a straight meter rate of 10 cents
per kw-hour for all energy used, provided the minimum bill
not less than $1.50 or less than 5 cents per month per socket
connected.
The readiness-to-serve contract calls for $1 per
is

month per consumer
connected plus

plus 15 cents per

5 cents

per kw-hour for

month per
all

i6-cp

energy used.

lamp

Power

customers are given a choice on the one hand between a bill
of 4 cents per kw-hour with a minimum bill of $1.50 per month
or $1 per horse-power connected, or on the other hand, a readiness-to-serve

under

contract

service' charge plus $2 per

which

there

is

$1

per

month

month per connected horse-power

plus 3 cents per kw-hour for all energy used. All these rates
are subject to a lo per cent discount for prompt payment.

At Madison,

hghting rate is in
charged for energy.
Similar systems are in vogue at Lincoln, Neb., San Antonio,
Tex., St. Paul, Minn., and Beloit, Wis.
In these places, howWis.,

a

readiness-to-serve

force, except that 6 cents per

ever, the contract

dence

distract

is

kw-hour

optional and

is

not applied in the resi-

is

except at Lincoln, Neb.

The Cleveland Electric Illuminating Company is a good example of a company using the two-rate system. Its rates have
already been mentioned in the example given as to the application of the two-rate system.

At

Gallipolis, Ohio,

under the pressure of natural gas compe-

company adopted a two-rate system, charging t2
cents per kw-hour for the equivalent of 30 hours' use per
month of any installation and sVi cents per kw-hour for all
the

tition,

energy in excess of that.
At Detroit one form of residence-lighting contract is on a
two-rate system at 16 cents per kw-hour for the first two
kw-hours' use per month per room and 4 cents for all energy
used beyond that, subject to a 10 per cent discount.
.'\mong the multiple-rate systems

Light

tric

& Power Company,

given previously

in

is

of St.

this article as

Union ElecLouis, whose rates were
that of the

an example of the multiple-

rate system.

Electric

Company, of Cleveland, Ohio,

which the discounts are dependent on the number of hours' use per month of the full
connected number of lamps in lighting service, although in
power service the discount is purely according to quantity.
a

The
On

multiple-rate

system

in

lighting service discounts are as follows

a

hour per day average
hour
All lead connected ust.l
hcur per day average
Excess to 1 ho-jr
All load connected used I hour per day average
H.xcess to 2 hours
All load connected used 2 hours per day average.
Excess to 3 hours
All load connected i:sed 3 hours per day average
Excess to 4 hours
All load co!inected vised 4 hours per day average
Excess to 5 hours
All load connected used s hours per day average
Excess tu o hours
All load connected used 6 hours per day average
Excess to 7 hours
All load connected used 7 hours per day average
Excess to 8 hours
All loaa connected used 8 hours per day average
Excess to 9 hours
All load connected used 9 hours per day average
Excess
10 hours
All load connected used 10 hours per day average
.
Excess to total

Excess

consumption per i6 cp. inlamp or equivalent
in one month
2,000

candescent
connected,

'

N'ow

10
15

_.

y
13
6
.

9

.

iJ^
7,54

3 54
o^ii

2^2
s'y^
1

deiTiand the rate

10 cents per kw-hour.

is

1

For

5 cents.

in excess of a

all

^4

454
1

5^

3j^
t'A

3%
i'/i
i

.

.

i5'i

.

3

For that portion over

30 hours and less than 60 hours' equivalent use of the

demand,

5^2

4^^

t..T

maximum

metered consumption

equivalent to 60 hours' use, 3 cents.
In Detroit one form of lighting contract calls for 16 cents

per kw-hour of the

first

30 hours' use of the

maximum demand

measured by a demand-meter plus 4 cents per kw-hour for
all_ energy used in excess of that.
The power contract for large
consumers furnishes an example of the application of the readias

maximum-demand

ness-to-serve system to a

Under

contract.

charged $4.50 per month per kw of
demand plus i cent per kw for energy used. If the customer
will make a non-peak contract whereby he is shut off during
the peak load period, this readiness-to-serve charge is reduced
from $4.50 to $3.00 per month per kw of demand.
The central station at Boston has many different forms of

customer

this contract the

is

and it will be impossible to give all of the rates
two general forms of contracts are in force. One
plan is to charge according to a two-rate system in which the
customer pays the full rate of 15 cents per lav-hour for a
certain amount each month, this amount being determined by
contracts

here, but

number of hours' use of

Ihe

being given for

over

all

Boston system, however,

month of

the

this
is

maximum demand:
The
number

amount.

that the

maximum demand

the

at

a lower rate

peculiarity of the

of hours' use per

the full rate

is

different

months of the year, being 60 hours in January
and December and gradually coming down to 30 hours in June
and July. The secondary rate is 12 cents per kw-hour which
obtains after the specified number of hours' use of the maximum
demand per month. Under another form of contract the
customer pays $5 per month per kilowatt of demand plus 5
cents per kw-hour.
The demand is determined by the max!

3.000
4.000
5.000
6.000
7.000
8.000
9,000
0.000

"

"

50 per cent

I'mhmuii.

Oliiii,

Electric

Light

Company

uses

indicator, except

kilowatt where
first

kilowatt

i

cating meters.

companies have a lightitig rate
of 14 cents per kw-hnur for energy used up to and including
central-station

^o hours' use per mmilh of the maxinnim

maximum demand

meter and

demand

cents per

as indicated

kw-hour

in

installations

of less than

considered the demand.

form of contract mentioned the

maximum demand

i

In the

the

is

taken

demand
I

greatest

is

taken as the greatest reading of the indicator between

and Feb.

i

:

or, in other

words, the winter peak period.

a

system which is graded by small steps over a
wide range, beginning at 20 cents and ending at 3 cents, as
shown in the table in the next column.
Next come the multiple rates in which the maximum demand is determined hy either a maximum-demand meter or
by occasional tests by the central-station company with indi-

The Chicago

is

reading of the indicator during any month.
I'nder the readiness-to-serve contract which calls for $5 per
month, the contract is made by the year only, and the maximum
,';s

FLAT-RATE SERVICE.

nniltiple-rate

by the

Cents.
20

i

."

N'ov.

he

i

5-2

mum-demand
to
3.000 watt-hours,
5 per cent
"
"
to
10 per cent
4.000
'*
'*
to
.s.ooo
15 per cent
'*
"
to
20 per cent
6,000
"
"
to
7.000
25 per cent
"
"
8.000
to
30 per cent
"
"
to 0.000
35 per cent
"
"
to 10,000
per cent
40
"
"
to 15.000
45 per cent

Over 15,000
'I

to

for the various

The Union Gas &
has

lead connected use

.\11

'

Company, which was the

Electric

Per
Kw-hr.

for

Since this article

is

devoted to modern-rate systems, no con-

sideration has been given to the old-fashioned flat-rate

the customer

is

month per lamp connected. The
of customers

is

whereby

given unlimited service at a certain price per

now

flat-rate

system for the majority

generally considered to be entirely out of

date.
There are cases, however, in small towns, where a
customer has only a few lamps (for example, less than fivel
and the company can bettei afford to make a flat rate than to
buy and maintain a meter, provided the flat rate is high
ennugh.

;
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There

another class of business for which

is

it

is

now

con-

This is showwindcr^v, sign and display lighting which is taken under a contract that it is to burn a certain number of hours each night.
In this case, since the company has absolute control over
the turning on and oflf of lamps, the amount of energy
used can be calculated in advance. It is customary to charge
at the same rate for such sign and display lighting as the
customer's bill would amount to if he used his sign and display
lighting the same number of hours on a meter under a readiness-to-serve contract.
The decided advantage of taking this
business under a flat-rate contract is that if the customer has
his signs, windows and outline or display lighting on a meter,
he is likely to economize by turning them oflf many nights
whereas if they were on a flat rate, they would be kept burning
every night.

good

sidered

practice

adopt a

to

The question of electric heating rates is now prominently in
the minds of many managers.
While the same general principles should govern the making of electric heating rates that
other rates, as previously set forth in this

all

article.

may

be well to point out some of the peculiarities of electric
heating load which should be considered in making rates for it.
it

The
oflf

electric flatiron

Methods of Computing Central

XLIX, No.
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Station Rates

rate.

fiat

ELECTRIC HE.\T1NG RATES.

govern

Vol.

can be operated with reasonable economy.

the regular lighting circuit meter at lighting rates.

Boston.

in
The Edison
made

Electric

public

recen.tl3'

Illuminating

connection with an inquiry
of that
rates

A

city.

Boston has

of

the

b\"

Public Franchise League

on which
was given, the general summing up of the
detailed explanation of the theory

are based

question being the point that the costs of an electric lighting

company are actually the sum of what its customers' costs
would be, if they supplied themselves under the different conditions under which they consume energy, less such deduction
as is justified by the use of the

tomers, and such deduction as

same. plant by dift'erent cusby the greater econ-

justified

is

omy of the company's larger plant.
The rate originally established under

the

demand system and

first

offered to the company's customers in 1898

now

called the "Yearly

was what

is

This rate first consisted of a primary charge of i cent per lamp-hour, or 20.2
cents per kw'^hour, and a secondary charge of 0.4 cents per
lamp-hour or 8 cents per kw-hour. In i8g8 the so-called fixed
costs of the company were rent, station repairs, steam repairs,
electrical repairs, meter wages, line repairs, meter and lamp
repairs,

directors'

fees,

Lighting Rate."

officers'

salaries,

of offices, general office expenses,

any considerable amount of electric cooking is done, however, it has been quite generallv accepted that but little progress
can be made unless a rate the equivalent of 5 or 6 cents per

Company

general method of computing rates, in

its

taxes,

general salaries, rent
insurance,

legal

ex-

rate can be profitable to the central station or not depends on

bad debts, incidentals, maintenance, interest and dividends.
These totalled $690,872.64.
The so-called running
costs were coal, oil and waste, water, station wages, carbons
and incandescent lamps, amounting to $179,395.24. The station
maximum during that year was 4,654 kw, or an average fixed

how much

cost per

If

kw-hour

made on

is

Whether such

class of business.

this

a

of the electric heating and cooking load comes on

the winter peak on the central station.

If

it

were steady peak

no company could afford to
would net only 5 cents per kw-hour.
However, it is not by any means peak-load business, especially
in the smaller cities, where the principal meal is at noon. There

business
take

certainly

lighting,

like

at a

it

rate which

are not sufficient data in existence at present to enable one to
analyze very closely the average character of electric heating

and cooking load

to

determine how much of the fixed charges
it should be made

of a central station and distributing system
to pay.
tion.

that

On
Some
is

it

(which

is

data are being collected for future publica-

this

companies have gone ahead on the assumption
a load at least as good as the ordinary motor load
probably true) and make ordinary motor rates in

the neighborhood of 5 cents per kw-hour.

necessary,

of course, to

multiple rate system

is

in

use

In such cases

a separate meter.

install

it

is

it

is

Where

a

very simple matter to

a

connect heating apparatus to the same meter and put it in. the
regular lighting bill and at the same time give it the low rate
that

it

tomer's
large

This can be done by not counting the

must have.

heating apparatus
.As

bill.

enough so

secondary

rate,

as

load

connecte<l

when

the customer's lighting
that
it

part

of

it

follows that

is

all

bill

figured

figuring
is

the

cus-

nearly always

on the lower or

of the additional energy

penses,

kw

of station

demand of

$148, or an average fixed cost

of $99 per kw of customers' demand.
As a result of the company's efforts to get at the truth of the
it was finally realized that while the fixed costs
were undoubtedly correct, they were, after all, only average
costs, and that as average costs they were made up of individual costs both higher and lower than the average.
The higher
costs ran to the small customers. While it was not considered

rate problem,

necessairy or practicable to raise the small customers' charges
this account, it was felt that a systematic method must be
adopted by means of which the larger customers should be
relieved of the e.xcess costs occasioned by the smaller customers,
as nearly as possible in proportion to their increased size.
The average wholesale discx)unt amounts to practically 20 per
cent, ranging from o to a maximum of about 50 per cent. The

on

were each

different stages

verified

by figuring the cost to the

company of supplying hypothetical cases from medium

to the

and the wholesale discounts
were decided upon only after making sure that at no point
would they be too low under the conditions met at that point
to cover, not only the actual costs to the company, but also
an increment which would go toward helping out the smaller
That the experience was not confined to hypocustomers.
largest size likely to be supplied,

thetical cases

shown by the

is

fact thait the closing

down

of the

and second stations was only done after
the management was satisfied that the energy hitherto supplied
liy them cmild be furnished cheaper by the South Boston plant
than these .stations could be maintained and operated for.

consumption caused by the heating devices will conie in at the
low rate. For example, if the rate is I2j^ cents for the firsl
40 hours' use of the Cfinnecled and counted number of lamps
and 5 cents for all over that, the lighting will nearly always

company's old

be in excess of the equivalent of 40 h(nirs' use of the cmmlcil
and connected lamps, thus giving the customer all of his heating

The company ligined that the increased investment in the
system of distribution alone necessary to supply a large number
of small custximers in place of a few large customers would
justify an aver.ige wholesale reduction of from 20 ^1 25 per
cent.
It i» probably not gener.illy realized that 25 per cent
of the gross income nuist be necessitated by the 50 per cent

at 5 tents.
In cases where a two or threet
system is used with the maximum-demand meter, the
same thing can be accomplished by taking olT the heating circuit
leads before the maximum-demand meter is reached, so that the
demand meter registers only the niaximum demand on Ihc
lighting circuit.
It may be argued that these methods of not

and C'oking energy
rale

counting the heating circuit load in the

maximum demand

are

N" doubt, some of this
simply methods to dodge the issue.
heating and cooking business should he counted as coming on
the peak, but from the data so far available it does not seem
likely

that

a

very

large

percentage

of

the

total

capacity of heating apparatus should be so counted.

connected

first

of the plant which consists of the system of distribution.

In

addition there arc a large ninuber of minor expenses incurred

on account of the small customers alone.
In ujoi it was rlecided that tjiere were a large number
of cu>tomers wlll>^e use was too short to warr.inl their signing a yearly lighting contr.tct. but
enlitli'd to

some reductifm

some month-,

nl'

i1m-

vi .n

nf a

who considered

them.selves

owing to their using during
large amount of energy.
Many

in prices,

June
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i,

and

of these were wiiiler customers only,
to treat these customers as a class.

very

irregularly

was

it

realized

maximum demand upon
possible

the

As

that

became desirable

it

they used the service
instead

basing

of

the actual winter reading,

if

the

were

it

reading of the indicator each month should be
Provided one of these
bills.

taken as the basis of that month's

customers used energy every month of the year, as the demand
summer is iess than the demand in winter, the adoption of
this method meant that the demands actually taken would
amounl; to the same as using the average maximum for the year
instead of the actual winter reading, which average would be
This average
considerably less than the actual maximum.
was estimated from the company's experience to be about 75
per cent of the winter maximum, not considering the customers
who have no sunmier lighting. It was thought that an increase of 10 hours per month or 120 hours per year, at primary
rate (an increase of 30 per cent in hours) would almost compensate for the use of the average maxinmm, and 520 hours
was therefore adopted for this class instead of 400 hours in the
ill

contract class.

The customer

not obliged to pay for 520 hours at the
primary rate, but in order to get the secondary rate, is only
obliged to pay for the number of hours apportioned to any
particular month, after which any e.xcess current used in that
particular

did

class

month

is

billed at the

is

secondary

rate.

Though

not guarantee the payment of their primary

this

units,

each month was to be settled on its own basis, and only actual
consumption was to be billed, though the demand multiplied
by the hours in any given month might call for a larger amount.
The secondary rate was therefore made 12 cents per kw-hour
to offset shortages in this class and which did not occur in
and also because these customers
the yearly lighting class
were then getting a rate of 20.2 cents less 10 per cent dis;

count,

making

their

primary rate for

the
pri-

rate for the contract class.

that the

that

about 18.2 cents, so that
has to be made lower than the

rate

Both of these facts meant
from the primary much
than sufficient to cover the fixed costs, and it was expected
the increased income from the secondary rate would help

mary
less

net

this class

company would

diminish this

deficit.

was not

It

get an income

until

1905,

after

getting

the

fully applied to the lighting business, that the

demand system
company felt it

had been sufficiently tested, both from the consumers' as well
the company's standpoint, to warrant the adoption of a
power rate based upon the foregoing principles. Actually, the
power price^ist which has been in use for many years was
based upon the demand sys'tem. The power rate had been 10
cents per hp-hour, with discounts depending, not only upon the
size of the bills, but upon the size of the customer's motor.
A change in method rather than rates was intended.
The amount of fixed costs per kw customer's demand was
about $37, on the 1898 basis, which is properly chargeable to
an average power customer, the smaller customers running
above this and the larger ones below. A primary rate of 18
cents per kw-hour for 15 hours' monthly use was first adopted
and used until the ligliting rate was reduced to 15 cents, when
for the sake of uniformity the primary power rate was turned
to 15 cents per kw-hour for 18 hours' use, which was a slight
as

It

a
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was decided that inasmuch as elevator service represented
of power use particularly intermittently with conse-

type

quent high diversity factor (ratio of the

demands

to the actual station

sum

of the customers'

demand), several elevators could

be supplied to one customer at a much lower cost than the
same energy could be sold for ordinary power use. The demand indicator could not be satisfactorily used to register the
s-tarting current of the elevator.
There appeared to be
no elevators in use which did not require a starting power of
at least 10 kw, and while this might occur very frequently, the

total

demand was of
indicator.
The

too short duration to record properly on the
elevator rate at present in use

was therefore

adopted as the one best meeting the conditions.

from 6 cents

varies

rate

to

The

elevator

per kw-hour by

cents

2.5

four

energy consumption, the lowest
price applying to the consumption in excess of 4000 kw-hours
deductions according to

the

per montli.

The

street lighting business

plant required by

it is

is

of such a character that the

not used by other customers, with conse-

quent high fixed costs per kw of demand. The price was made
This is
$15 per year for each 87.5-watt incandescent lamp.
equivalent to about 11.4 lamps per kw, which, multiplied by the
price of $15 per lamp, would give a gross income per kw of
about $171, which, however, includes 1600 hours' burning.
With a secondary rate of 0.4 cent per lamp, which is the figure
used to adjust the price when more or less than 1600 hours are
required, the secondary rate per kw-hour becomes a little over
Deducting the 1600 hours' burning at this rate from
4.5 cents.
$171 would give an income on account of the fixed costs of $98,
with the secondary rate of 4.5 cents, or apparently less than
should be charged at the primary, which shortage is made up
by the increased secondary.
On July I, 1906, the Boston Edison Company made a
further reduction in prices.
This was warranted by the decreased fixed running costs. The station maximum in December,

1905,

was

($3,031,319.87)

kw; dividing

26.311

gives

this

a fixed cost per

into the fixed

kw

station

costs

demand

of

about $115, as compared with $148 in 1898.
fhe kw-hours sold
for the same year were 50,051.716, which, divided into the
running costs of $539,742.89, gives a running cost per kw-hour

compared with 2 cents in 1898. If an
exact division of these two classes of expenditures could be
of about iJ4 cents as

made,

it

would

result in a

slightly

increased fixed cost and a

running cost. The company has therefore
assumed that a fixed cost per kw station demand of $120. and
a running cost of i cent per kw-hour would be as nearl\- accurate as could be figured.
With the diversity factor of 1.5,
slightly diminished

would make a fixed cost per kw customer's demand of $80,
which is merely an average, the smaller customers running
much above it and the larger ones much below it.

this

The

introduction of the

customers had resulted

number of

demand system

in

a considerable

for the non-contract

saving to a

large

reduction over the previous rate.

was still a much larger number
of such customers whose burning was so short that no reasonable difTcrential rate plan would be of use to them in reducing their bills, the only effective method being a reduction
in the primary rate, though such a method implied an additional loss on this business.
This class was numerically so
great, however, that it was decided that the reduction warranted

On account nf the uniformity of the power business as between summer and winter, it was not considered correct to
make a sliding scale of hours to be charged at primary r.itc for
this business, and the primary unit guarantee was soon cut mu.
.\t the present primary rale figures, the annual income from

by decreased costs should be shared by these customers. The
primary of the lighting rate was therefore reduced from 1S.2
cents to 15 cents per kw-hour. .'Kt the same time the reduction
of fixed and running costs demanded that the retail yearly
lighting customers, who were the people really entitled to it.

source per kw customer's demand is about $32 (15 cents
X 18 hours X 12 months), and the secondary rate was made 9
cents per kw-hour, partly in order to offset the short-

should al.so share in the benefits, and to accomplish this the
secondary of the yearly lighting rate was reduced from 8 cents
to 5 cents per kw-hour.
In regard to the maximum and niininunn saving per kw-hour
in electricity sold luider wholesale di.scounls, short-hour
customers pay as a maximum 15 cents per kw-hour. The maximum jxissiblc saving tti such custonici's under the wholesale
discount would he just under 50 per cent, or a theoretical rate
o; between 7.5 and 8 cciUs per kw-lnmr.
.'\s tlic length of use

this

.•it»i'

in

fixed costs.

The

])owcr business was

same wholesale and

felt

to be subject

laws as the lighting business,
but on .iccniuU iif the increased secondary rate over that of the
yearly lighting rate, which about this time (1905) was reduced
to S cents, it was necessary to commence these discounts on
smaller gross bills than In the linhting business.
to

the

retail

this class, but there
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and long-hour customers, however
or 2 lamps) can obtain a rate as low
A number of very small
hours' use.

increases, the rate decreases,

(down

small

5%

as

to o.i

cents

for

kw

25

customers do in practice reach a rate under 7 cents. Customers
who obtain both the wholesale and long-hour discounts can
Some
theoretically reach a rate of between 2 and 3 cents.
long-hour lighting customers actually reach a rate of about
3J4 cents, and some long-hour power customers 2.5 cents, but
the average rate that wholesale customers reach is only about
20 per cent better than small customers of equally long use.

reflectors

Vol.

common

in

use,

XLIX, No.
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be employed in making experi-

to

mental tests.
Besides the above named equipment, the department itself
will invent many devices to aid in the successful conduct of its
work. Most of these, as well as the photometer, will be used
mainly in testing and making comparisons a kind of laboratory
practice the results of which will be used in actual practice,
where the different lighting effects are noted almost entirely by
;

the eye.

There are

two prime essentials for good service from
First, there must be central station control
of the lamp supply and renewals in order that the proper
e.fficiency, size and type of lamps may be intelligently selected
and used, and that dim and blackened and burned-out lamps
may be properly removed from the circuits. Second, there
should be a periodical overhauling of lamps in circuit, inserting
new lamps in place of those which have passed the period of
at least

incandescent lamps.

Illuminating Engineering in Central Station

Work.
Among the papers submitted in the prize competition of the
Co-operative Electrical Development Association was an excellent one by Mr. \V. W. Edwards, of the Edison Sioux Electric
Company, Sault Ste. Marie, Mich., which in the award of prizes
was probably considered as ineligible owing to the treatment
not being narrowed to the specific details of a "new business"
department.

A

An

abstract of this paper

is

to the tracing

and stopping of central station losses, but these investigations
have seldom been pursued beyond the consumer's meter, thus
stopping at the very point where they should have been conIt is becoming more apparent every day that some of
tinued.
the most important losses in central station lighting service
are to be found in the customer's installation, in the selection
and arrangement of lamps and the form and nature of globes
and reflectors employed. The consumer at this critical stage
is

commonly

left to his

own

devices.

the average customer understands

It is

little

needless to say that

of the principles govern-

ing inferior illumination either for residence or commercial purposes, hence the result can easily be imagined.

One cause

is found
lamp is allowed to
has become dim and

of dissatisfaction and decreased earnings

fact that the ordinary incandescent

in the

on the

remain

circuit

long

after

it

This

blackened, and very often until burned out.

is

not only

source of complaint, but the decrease in the conductivity of the lamp constitutes in the aggregate no small loss
a

company.
no branch of central station service where the need
of expert advice and supervision is greater than in the field of
lighting, nor is there another where the returns are greater
or more certain. Sonic of the complex situations encountered

to the lighting
is

made

study and comparison in order to obtain the best results hence
the necessity, not only for persistent investigation but also for a
;

keen observation of the different effects in lighting.
As to equipment, a good photometer is a prime necessity.
This should be mounted on a suitable carriage and equipped
with a full supply of screens, also an attachment for studying
reflected light.
The latter will be found very valuable, as reflected rays constitute an important part of lighting; the irregular or diffused light being highly desirable for residence
in the

form of

A

simple device

a large

for

studying reflected light

box lined with black

cloth,

is

and entirely

enclosed except an opening for observation of the interior and
a much narrower one for the admission of artificial light.

Through
upon

this

narrow opening a

direct ray of light

a iniall reflector, the light being reflected

is

thrown

upon any desired

By placing
surface placed on the oppcsitc side i>f the interior.
»anip1'-s of wall paper inst<-:id of the re(\pctoT, the comparative
reflecting properties of different shades

and qualities of paper

be ascertained; however, this is rinly a suggestion,
but a dark room of some kind is very necessary in this work
In addition to the photometer, an indirating wattmeter will
bo necessary or at least very desirable in measuring the load

may

of

rc-adily

the

different

installations

A

reliable

voltmeter will

alsf)

Each workman in ihi^ department shall |)ossrss
band tools such as are iLsed for interior wiring. The
department should be supplied with samples of all globes and
be cnnvcnirnt.
a set of

of installation as applied to resi-

When

an application

is

for electric lighting, the interior wiring of the building

made in several copies at the office by means of carbons, a
copy being sent each department having work to do on the
is

installation.

The

department at once runs service lines to the
them as the case may be, while

service

building, or merely connects

the same time a man from the illuminating engineering
department makes an inspection of the premises, and assists
the customer in the selection of lamps, reflectors, etc., best
suited to the purposes for which each is to be used.
Every
detail necessary for the satisfactory lighting of the premises
is considered before leaving, the quality as well as the quantity
of the light receiving attention. The customer is thus given to
understand from the beginning that the company understands
its business and is determined to insure for him the very best
results possible.
Too much stress cannot be placed upon the
importance of establishing and maintaining this favorable impression on the part of the customer.
at

Improvement in existing
any complaints

service will receive

regarding

the

like

made

in

ments

is

the

next

step.

lighting

means of an operation order which,

order,

installation

is

unsatisfactory

Uniformity and promptness

attention.

first

of action are secured by

service

lighting

Naturally,

issued

is

more than one copy

if

from the

office

and

is

the attention of other depart-

desired.

Whatever

in this division of the lighting service will require considerable

illumination.

work

the

is

dence and commercial illumination.

fruitful

There

life.

First in order

usually having been done by contractors, an installation order

printed below.

good deal of attention has always been given

their useful

difliculty.

is

it

located and remedied, even though

and some expenditure.
Comhave always existed in a greater or less degree, but it
is hoped and confidently expected that with the advent of the
illuminating engineering department this class of complaints
it

involves

methods

radical

plaints

will

entirely

disappear.

In this connection,
difficulties

noyance.
terior

which

One

is

may

it

be well to mention two existing

cause the

will

new department no

little

an-

the tendency on the part of those doing in-

wiring to allow

for only

a

limited

number of

outlets

or not to distribute them properly, regardless of the fact that as

much depends upon
efficiency

the

of the lamp

efficient

itself.

use of a lamp as upon the
other difficulty lies in the

The

color and quality of wall and ceiling paper and the shade of

Many customers will select sombre green or
interior finish.
othiT dark color, apparently ignorant of the fact that this shadf
of paper is a powerful absorbent of light and will not reflect
more than 12 per cent to -'o per cent of the light thrown upon it.
While this results in an Increased use of eneiKy. the gain is
more than offs<-t by the annoying complaints of the customer
and the misleading reports wliieh he will circulate in regard to
the cost of electric ligliling,
'Ibc opporl unities for improvciiienl

in

ligliling

efficiency are

many, but in most rases the obstructing ideas or existing carelessness must be located by persistent search.
The adjustment
of a few complaints is only a beginning. The real aim of this
ilcliartment ran be aiioniplishrd only by a systematic

cxamina-

Jl'NE
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I,

on the

tion of the premises of every customer

circuits.

In some

Southwestern Electric & Gas Association
Convention.

The

may

be necessary, but a
In order to
satisfied customer is a good customer to have.
demonstrate the advantages of making certain changes, it may

instances, quite extensive alterations

often

temporarily

be desirable to

size of lamps, with suitable

install

reflectors

if

a

different

kind or

necessary, the customer

signing a temporary installation receipt therefor. The consumer
is at all times given the benefit of valuable advice regarding

and

illumination,

soon learn to consult this department

will

before making any change in his lighting installation.
The improvement of street lighting will usually require only
limited attention after the
is

made

and

in the style of

reflectors

year unless some general change

first

arc lamps or in the character of globes

employed,

such

as

to

a

necessitate

different

elevation of the lamps in order to obtain the best service there-

In case a narrow street renders any change necessary in

from.
the

height

makes

of

the

individual lamp, the
office

lamps, or

the

dark

proximity of a

different kind of a globe or reflector desirable

a

new department

with particulars.

A

will report the

same

alley

on an
to the

regular operating order will then be

issued to the department having charge of this work.

Great diversity of opinion exists in regard to the proper
it is profitable to remove the incandescent lamp
from the circuit. Many central station companies in the smaller

stage at which

cities

make no attempt whatever

in

this

d'rection,

except to

furnish free renewals as an inducement to customers to return

lamps when burned out.
In every well-conducted electric lighting business, the n^newals
of incandescent lamps are carefully recorded and form one
branch of distributing expense hence the manager knows the
monthly expenditure for this purpose, often regarding the same
as a direct loss. Thougii not strictly a part of the subject of
this paper, a few reasons are here given fnr the following plan
of renewing lamps.
The useful life of a 3.1-watt lamp at normal voltage is
estimated by good authority to be 400 hours 'to 450 hours, the
3.S-watt lamp about 800 hour? at which time the candle-power
has fallen to about 80 per cent of rated value.
Practical test
demonstrates the fact that a lamp which has passed the above
period will not conduct as much current as before, the difference
increasing with every hour the lamp remains in service.
;

;

It is

true that the lamp will require

power of

light

faster than the

delivered,

more current per candle-

because the candle-power decreases

consumption of current, caused

in part

by the

deposit of carbon on the inner surface of the glass bulb causing
it to become blackened.
On the other hand the total amount
of current passing through this lamp in a given time will be less
than in the case of a new lamp, chiefly because of loss of conductivity in the carbon-treated filament of the old lamp.
It is
safe to say that thousands of dollars are wasted annually by
lack of attention to this important principle, enough to repay

many times the
The habit of

extra cost of renewals.

allowing lamps to remain on the circuit after
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The

third

& Gas

annual convention of the Southwestern Electric
was held at San Antonio, Tex., at the

Association

Menger Hotel, May 14, 15 and 16. The convention was a
most successful one from every standpoint. All the meetings
were well attended, the papers presented were well prepared
and the distribution of printed copies before their presentation
had an effect in promoting discussions concerning them. Elach
member was provided with a bound copy of the question box,
the questions and the answers to them, submitted during the
year having been edited and put in book form by Mr. Samuel
Kahn, of the San Antonio Gas & Electric Company. Selected
subjects from this question box proved sources of very benediscussions.

ficial

The

session was called to order Tuesday morning by
H. S. Cooper, of Galveston.
He introduced Mr.
Regan Houston, of San Antonio, who in welcoming the convention made some appropriate remarks concerning the recent
iFgislation against corporations in Texas.
President Cooper confined his address largely to emphasizing
the importance of united action on the part of the lighting
and electric corporations of Texas to prevent unjust legislation against them in the future.
He urged that a permanent secretary's office be established in order to better carry on the work of the legislative committee, saying
that if it had not been for the ardent work of the committee
the legislature would no doubt have taxed the corporations 2
per cent of the gross receipts instead of _ and f^ of one per
cent. At the request of President Cooper, Mr. H. T. Edgar, of
Port Worth, told of the work of the legislative committee and
explained the conditions under which it worked.
The first paper presented was that by Mr. H. M. Moore, of
San Antonio, on the education of legislators with reference to
Mr. Moore said he believed most
public service corporations.
first

President

'

representatives desired to deal fairly with

was those who made the
and good service would tend

wliole
tion

it

all

concerned.

to inspire

As

a

needed atten-

legislators that

good

service.

He

emphasized the necessity of the legislative committees being
supplied with definite data regarding plants and suggested a
committee on statistics to get this data.
Tuesday afternoon Mr. V. W. Berry, master mechanic of the
Stone and Webster electric railway properties in Texas, read a
paper on the use of labor saving devices in central stations

and car barns. He said that many large electric power plants
had been equipped with cranes and hoists for handling machin-

when necessary

ery or parts

to

make

repairs

or

when new

machinery was being installed yet in some of these plants little
.ittention had been given to machinery and equipment for
handling coal and ashes. The discussion on Mr. Berry's paper
was largely concerned with apparatus for the street railway
;

passing the period of their useful

repair shop.

injustice to the

An animated discussion concerning the keeping of pole line
data was aroused by one of the subjects of the question box.
Mr. F. C. Randall, of Galveston, explained a method of keep

life is therefore not only an
customer by reason of decreased candle-power,
but a direct reduction in the earnings of the lighting company.
For these two reasons it is imperative that a systematic renewal
of lamps be made at stated intervals, these being more frequent
Any desired conveyance may be
during the winter months.
used for this purpose, from a one-horse wagon to an automobile.
A record-lxjok containing a record of the number and
candle-power of lamps, both delivered and returned, is signed
by the customer. In this way the accounting department may
not only compute the cost of renewals, but also note any slight
changes of candle-power in the customer's installation. Lamps
are obtained from the store room upon requisition, the same as

other supplies. Thus the brilliancy of the incandescent lighting
service is maintained imimpaired, resulting in the satisfaction of

and in
company.

the customer

lighting

.1

substantial increase in the earnings of

tjic

Whatever may be the means employed, the engineering of
illumination demands and must have prompt attention if electric energy is to hold its own in the field of modern lighting.

ing such data recently adopted at Galveston.

Perspective views

The drawwere all made so that the observer faced the pole line going
away from the station. In the drawings all the wires and attachments on the poles were shown. Blue lines indicated primary wires, red lines secondary circuits and green lines railway
Pole locations were numbered consecutively.
feeders.
When
of sections of the pole lines were

drawn on

cards.

ings

branched, a

lines

separate set

of cards

was made

for

each

branch.

Mr.

W.

B.

Head, of Grandview, Tex., said he kept data

in

a

large loose-leaf ledger, each sheet of which represented a city
block.

the

On

these sheets were indicated the location of the poles,

number of

size

of

map

of the city

wire.

and telephone cross arms, and the
Mr. E. T. Moore, of Dallas, said he had a
cm a small scale ruled off into 25 sections and

electric light

a separate large scale

map

of each section.

The

location

and
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the number of the poles were shown on these maps and each
number referred to a card upon which were a description of

the pole and minute pole data.

Mr. Samnel Kahn, of San Antonio, said

his greatest difficulty

changes and extensions from
the linemen.
To get this more accurately he provided the
linemen with large sheets, ruled with squares representing city
blocks. As the lines were put up they were indicated in their
proper position by pencil marks. On the backs of the sheets
Mr. E. D. Kelley, of Hillsthe material used was entered.
borough, kept the record for several blocks of a pole line on
one sheet. The poles in the diagrams were marked "property

was

in getting information as to

side" or "street side" to indicate the relative position of the

There was no need of keeping a record of each
when several carried the same lines.
President Cooper did not agree with Mr. Kelley. He thought
accurate data should be kept of every pole, saying that when
information was kept so that it could be sworn to it might
result in much saving in damage suits.
observer.

individual pole

the conclusion of the discussion on pole line data the sub-

At

ject of treatment of

The

timber with preservatives was taken up.

discussion was started by a query in the question

box

as to

the advisability of treating only the butts of white cedar posts
or only a short portion of the pole at the ground line instead

President Cooper said that as lumber had
gone up about 100 per cent in Texas in the last few years the
He was under the impression,
question was a pertinent one.
however, that poles could not be creosoted by means of the
of

all

of the pole.

Vol.

Of

XLIX,

No.

22.

more than 90 per

cent were
from dusk until II
o'clock or until 12 o'clock or all night.
The signs were turned
on and off by the company, two men being employed for this
purpose. All interior lighting contracts were made on a meter
basis, no flat rates being quoted.
Each morning from 8 to 8 145 o'clock there was a meeting
of the solicitors, and every Thursday night there was an electric
meeting at which question-box queries were discussed.
In
response to the solicitation of President Cooper for information
from smaller plants, Mr. Stevens, of Midland, Tex., said that
his plant started with a 33-ampere load at 220 volts. The blowing up of several gas machines and accidents with oil lamps,
together with an earnest solicitation for business had resulted
in his 32-kw machine being loaded to its capacity.
He had
electric signs in service.

on a

these

rate with a contract for burning

flat

tried the flat rate basis, but as he took load records every half

hour he soon found that the rate was abused, and it was
changed to the meter basis. He had put out about 20 flatirons,
although only night service was given. He would soon start
a day service.
He charged 20 cents per kilowatt with a sliding
discount.

At the opening of the Wednesday mornuig session a telegram was read from Mr. M. M. Phinney expressing regrets at
his

enforced absence because of business in the East. President
tlien appointed a nominating committee of Messrs. H. S.

Cooper

air-

Samuel Kahn, of
J. P. Crerar, of Denison
San Antonio, and E. D. Kelley, of Hillsborough. A special
committee for the establishment of a permanent secretary's
office was also appointed.
This committee consisted of Messrs.
H. T. Edgar, of Ft. Worth W. B. Head, of Grand View W.
B. Tuttle, of San Antonio
.\. E. Judge, of Tyler, and C. H.
Dunbar, of Houston.
After the appointment of the committees Mr. Arthur C. Scott,

was made around the poles where they emerged from

professor of electrical engineering in the University of Texas,

necessary to treat poles above
the ground line, as the untreated portion of the pole would last
longer above ground than would the treated portion at the

read a paper entitled "The Value of Scientific Tests to Public
Service Corporations."
Under a suspension of the rules.

ground

sociation at the conclusion of the reading of his paper.

vacuum process
Mr. Edgar said

for only a portion of their length.

In reply

had been quoted him for 35-ft.
poles with 7-in. tops with only the butts treated. He had been
told by pole men that in the treatment the poles were set
a price of $4.50

upright with their butts only in the
tight joint

the cylinder.

Mr.

He

did not think

vacuum

cylinder.

An

it

line.

Potter, of El Paso;

;

creosoted poles were very good conductors. From his experience he did not believe that the conductive properties changed
with age, as creosoted poles put up in Galveston after the flood
in 1900, and recent new poles, showed no difference in conducIn Galveston they were compelled to use creosoted poles
because the wet, salty sand in which poles were set rotted out
the untreated 6nes in about two years. The conductivity of
tivity.

poles, however, was very objectionable, and linemen
always mounted the pole and dismounted it with a jump so
as not to have a spur in the ]Hjle and a foot on the ground at
His troubles he thought would be greatly
the same time.
lessened if, as Mr. Edgar has stated, a pole with a creosoted
butt only could be obtained. One member in asking for infor-

treated

mation regarding crcosoting cypress poles, said a price of $3.25
had been quoted him for a 25-ft. pole. In the discussion rcg-irding the effect of treatment on the wood fibre, it was stated
that the deteriorating effect was caused by the high temperature steaming. By seasoning the poles in the air and then submitting them to treatment in vats at no pressure anil a temperature of alwut 200 rlegr<-cs F. as thorough penetration was
obtained as

when green timbers were submitled

In the

vacuum

process.

Quite an interesting discussion was had on the subject of
Mr. Ward, of San Antonio,
business and how to get it.
said that the most profitable business came by working along

new

San
already put up or in following up 'lead service.
F.ach HislricI was
Antonio was divided into four rlislricis,
carded with two clasics of rardit commercial and domestic.
These cards stated what service a customer ha'l and suggested
what service he might be gotten for. Every customer was a
"prospect" for additional service. The company had about 200
lines

—

;

;

Professor Scott was elected an honorary

George H. Cushman, of San Antonio, spoke of the

property of creosoted poles to conduct current and his remarks
brought up the question as to wheither the pole became a better
or worse conductor with age. President Cooper agreed that

;

Edgar wanted

Mr.

making

to

know

in

detail

member
what

of the as-

facilities

for

engineering department of the University of Texas had, and in response to Professor Scott told in
scientific tests the

few words of the equipment the department possessed and of
needs.
In order to draw public attention towards the
engineering school and its needs the secretary was instructed
to have 500 copies of Professor Scott's paper printed and
a

its

mailed to members of the legislature.
Mr. F. C. Randall, of Galveston, read a very interesting
paper concerning getting up and carrying out forms for keeping
data and information in the offices of public service corporations.
Such forms he said should show the required daita at a
glance.
They should be simple in wording and the spaces for
the information should be arranged so

that the information
proper se(iuence and along the trend of thought of
the person desiring to use it. Size, shape and color should be
given due consideration.
The size should be such that no

followed

in

waste be entailed in cutting jxiper from stock sizes.
In discussing Mr. Randall's paper. President Cooper termed
a form a channel of communication of the office with outside
He emphasized the importance of trying out forms
business.

when

in nine cases out of ten forms were
which they were put. In one case that
came under his observation men working outside who usually
wrote with a "itub pencil were suiiplied with a form having blank
spaces me.isiiring 5/32-in.
He had adopted a size of 8'/i x II

|)OSsible, .saying that

unfitted for the use to

or multiples or divisions of this size as standards for forms,
such sizes rould be cut from stock without waste.
Mr.
Tuttle s;iid bis company had been endeavoring to simplify the
forms used by cutting out unnecessary details and avoiding the
ins.

as

on different forms.
Mr. Geo. H.
San .Xutonio a size of 3x5 ins. had been
found most convenient for men to carry.
President Cooper
added th.il he simplified the lilting out of forms by so wording
them that the answer "Yes" or ".No" oftiii sufficed. He had found
repetition

Cushman

of

inforiualinn

said that in

:

June

i,
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that a circle for

to write

was devoted entirely to the
on electric railway
discussion of
operation and the Thursday morning session was given over
The object of thiS latter session was to
to the supply men.
directly

bring about a closer understanding between the operator and
Mr. Guy C. Gum, district sales manager of
the supply men.

Lamp Company, v.ho presided
men were often able to tell managers
at this

of mistakes

in

because of a

meeting, said
of properties

the operation of their stations, but held back
feeling of

delicacy

in

making suggestions.

If,

however, managers would ask for information the salesmen

would

feel

more

at liberty

to

them the

give

of their

benefit

observation at different plants visited.

Mr. O. E. Turner, of the General Electric Company, said
supply men should endeavor to bring non-members of the
association into line. Other talks were made by Messrs. Ernest
Boehme, Electric Service Supplies Company; Sam Hobson,
Wesco Supply Company T. B. Whitted, Westinghou^e Machine
Company; O. W. Uthoflf, Electric Traction Supply Company,
and Mr. Bonner, of the Bonner Oil Company. The morning
meeting resulted in the passage of a resolution presented by
Messrs. T. B. Whitted. U. S. Arnold and O. E. Turner, providing that the supply men who were associate members be provided with lists of members, copies of by-laws, and application
blanks to assist them in getting new association members. The
resolution also provided that the associate members be supplied
with a badge somewhat different from that of the active members and for the appointment of a committee to make arrangements for exhibits at future conventions.
At the opening of the Thursday afternoon session, Mr. D. N.
Waplick, of San Antonio, read a paper of interest to gas men.
The report of the secretary showed that the association had
a total of 136 members.
Of these 67 were active members, 66
associate and 3 honorary.
The establishment of permanent headquarters for the association in Dallas was provided for by the passage of a resolution
presented by the committee appointed at a previous session.
The resolution stated that the permanent secretary should
collect data regarding the rates charged by each member
company and the amounts paid under different taxes that he
obtain copies of laws concerning corporations, and that he
get other information for the exclusive use of members. After
the passage of a resolution thanking Mr. W. B. Tuttle and
other officers of the San Antonio Traction Company and the
San Antonio Gas & Electric Company for the cordial treatment
and entertainment accorded the members and the lady visitors,
;

;

a

second

)

R L D

The

resolution

was passed expressing appreciation

Samuel Kahn, editor of the question box, for

his

work.

to

The

question of the place of the next meeting of the association

was taken up. H. S. Potter invited the convention to El Paso,
and at the executive meeting held afterwards Mr. Potter's
invitation was accepted.
The nominating committee reported the following ticket,
which was elected President, H. T. Edgar, of Fort Worth
second vicefirst vice-president, W. B. Tuttle, San Antonio
third vice-president. J. D.
president, J. P. Crerar, Denison
:

;

;

Oliger, Cleburne; secretary, R.

R.
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very well.

session

bearing

subjects

the Nernst

(

"Yes" and a cross for "No" helped matters

when the men were not able
The Wednesday afternoon

that supply

W"

Stichter,

Dallas; treasurer,

A. E. Judge, Tyler.
Executive Committee H. T. Edgar. H. S. Cooper, W. B.
Tuttle, J. D. Oliger, K. M. Moore, J. P. Crerar, R. B. Stichter,

—

M. M. Phinncy and J. F. Strickland.
Finance Committee W. B. Head, C. TI. Dunliar and Iv T
Moore.
.\dvisory Committee J. E. I'arnsworth, W. J. Jones, .\. .\.
Mauser, W. H. Chapman. .'Vrthur B. Foster. T. C. Brown, J. .V.
Myler, A. W. Guthrie, W. Broyles and iM-ed M. Lege.
President Cooper with some very appropriate remarks gave

—

—

up the chair to President-elect Edgar, who, after assuring the
association of his appreciation of ihc honor conferred upon him,
adjourned the convention.

Bv John E. Br.\dv.
The laws of the United States provide that patents may issue
for any new and useful art, machine, manufacture, etc., under
and hence

conditions,

certain

patentable, an invention must,
utility.

it

follows that, in order to be

among

other attributes, disclose

not sufficient that an invention be new;

It is

must be

it

cannot be accorded the protection of the
By useful invention is meant such a one as may

useful as well, or

patent laws.

it

some beneficial use in society in contradistinction
an invention which is mischievous or injurious to the morals,
A useless invention, even
the health or the good of society.
if patented, is not and never will be of any profit to the public,
and the patent granted thereon is void. New inventions in
be applied to

to

regard to some trifiing article of dress, such as "hoops, or
crinolines," or, in the language of Judge Story, "a new invenThe one is frivolous
tion to poison people," are not patentable.
and the other mischievous. Page vs. Perry, i Fish. Pat. Cases
as

Utility,

298.

value

predicated

of

inventions,

means

industrial

the capability of being so applied in practical affairs as to

;

prove advantageous in the ordinary pursuits of life, or to add
to the enjoyment of mankind. But a mere curiosity, a scientific
process exciting wonder, yet not producing physical results, or
any frivolous or trifling article or operation not aiding in the
progress nor increasing the possessions of the human race,
whatever be its novelty, and whatever skill has been involved
production, does not

in its

fall

w'ithin the class of useful inven-

become the subject matter of a patent. Robinson on
In Crouch vs. Speer, i B. & A. Pat.
Patents, Vol. I. p. 463.
Cas. 145, it was said that the test w-hether an invention is usetions nor

ful

in

sense of the patent law

the

is

not whether

it

not

is

mischievous or hurtful, or insignificant, but whether it is
capable of use for a purpose from which soine advantage can be
derived.
If it be useful in this sense the degree or extent of
It is not necessary
its
usefulness is altogether immaterial.
that

it

should be the best means of producing a desirable result,

but a means, although inferior to others, of producing

Inventions

which accomplish

definite

it.

results

practical

may

nevertheless possess such attributes as destroy the benefits that
Inventions
otherwise they w-ould bestow upon the public.

whose

which they
either by

chief or only value resides in the facilities

men

afford to

perpetrate

to

some wrongful injury

fraud or violence upon each other, are thus regarded as destiFor the same reason arts or instruments

tute of real utility.

completed and in actual use, might be of benefit to
sometimes held to be devoid of real utility
on account of the great risks incurred in their construction.
which,

if

their employers, are

The

must neces-

courts, in their consideration of this subject,

contemplate the entire scope and effect of the invention,
as well upon the maker and operator as upon the consumer;
and if the net result to the community at large is not a benefit,
sarily

the inventor has no claim upor. the public.

The nets of Congress which authorize the gnmt of patents
for designs, were plainly intended to give encouragement to the
decorative arts. They contemplate not so much utility as apThe law manifestly recognizes

pearance.

new and
large the

that

giving certain

may

original appe;irances to a manufactured article

demand

for

it,

may enhance

its

salable value,

en-

and may

be a meritorious service to the public. It, therefore, proposes
to secure for a limited time to the producer of those appearances
Gorham Company vs.
the advantiigcs flowing from them.
White. 14 Wall. (U. S.) jii, Utility i.s not negatived by tho
fact that the manufacture covered by the patent has no function
except to decorate the object to which it is designed to be attached.

beautiful
is

In
is

such cases

utility

resides in beauty.

useful, because beauty gives pleasure,

Whatever

is

and pleasure

a kind of happiness, and happiness is the ultimate object of
Walker on Patents, p. 73. The Westingall things.

the use of

house Electric

&

Maiuifaclnring Company,

being

the

owner

of a design patent (No. 24,41(1) issued March 22. 1902. to Albert
Schmid. brought an action against the Triimiph Electric Com-

pany, seeking to enjoin the latter

from infringing

its

alleged
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rights under the patent. The patent involved covered a design
for a configuration of a frame for electrical machines. It was
held that the wford "useful" in the section regulating the issue

of design patents does not require that the shape or configuration of an article, in order to be patentable, shall add some new
utility to the article, but is used merely for the purpose of ex-

cluding such things as might have a vicious or corrupting tendency, and that a new and original design for an article may be
patentable where

it

merely improves

its

appearance.

But

it

was

further held that, assuming that a frame for an electric machine
might be made the subject of a design patent, the frame de-

was not properly patentable for the reason that
was neither new nor original in view of the existing state of
the art. The only originality which the counsel for the complainant could reasonably claim for the design patented was
sign in question

it

found in the curvature of the bases of the pillars for supporting the shaft and of the supports to the cylinder frame for the
field; and these were considered differences which would suggest themselves to any workman, and which did not involve
the exercise of inventive genius, which is as essential to the
vahdity of a desig^n patent as it is to the validity of a mechaniWestinghouse Electric & Manufacturing Company
cal patent.
vs. Triumph Electric Company, 97 Fed. Rep. 99.
It seems that utility is negatived if the function performed by
the invention is injurious to the morals, the health or the good
order of society. Thus, an invention to improve the art of
forgery, or one to facilitate the spread of a contagious disease, or
one to render water or air intoxicating would, of course, be unpatentable for want of utility. The more completely such an invention could perform its function the more objectionable it
would be in this respect. Walker on Patents, p. 73. In the
case of National Automatic Device Company vs. Lloyd, 40 Fed.
Rep. 89, the complainant moved for an injunction restraining
the infringement of a patent for a "Toy Automatic Race
Course." The device covered by the patent consisted of a shah
projecting upward from the center of the base of a circular
shell or case, to which shaft a clock-work mechanism was so
geared that it could be made to revolve rapidly by releasing

On

mounted
which were attached
The clock-work was released by
small toy figures of horses.
dropping a coin through a slot in the machine, whereupon the
shaft would revolve, carrying the radial arms with it, for a
short time, when the clock-work would be shut off allowing the
arms to revolve of their own momentum. The proof showed
that the only use to which the device had been put was to install
it in saloons and other drinking places, where the frequenters
thereof might lay bets as to which toy horse would be the last
in
to stop or would stop nearest a certain designated point
other words, the machine was used only for gaml)ling purposes.
For this reason the machine was held not to be a benefit to
the escapement of the clock-work.

two or more

the shaft were

radial arms, to the ends of

;

and diversion, arc classed among patentable subjects but only
the mechanical agencies employed can be patented. Under this
rule it was held that the patent of the Paul Boynton Company,
covering an inclined gravity railroad terminating in a body of
;

water, which provided an amusement popularly known as
"Shofrting the Chutes," was invalid, one of the reasons being
that, in view of the old art of launching ships, there was no
patentable novelty in the combination of an inclined railway lo-

cated near a body of water and a boat-shaped car or toboggan,
adapted to move downward over the railway and to be pro-

forwardly upon the water by the momentum derived
Paul Boynton Company v». Morris Chute
di-sccnt.
from
Company, 82 Fed. Rep. 440.
In the Cushman case, I McArthur** Pat. Ca». 569, an electrical patent was refused on the ground of the absence of utility

pelled

its

and an appeal was taken from the decision of the Commissioner
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The device for which a patent was sought conan improved method for protecting objects from the
effects of lightning by surrounding that part of the lightning rod
which is embedded in the earth with a galvanic battery. Its
construction and functions were described by the inventor in
in so refusing.

sisted of

following language";

the

"To

facilitate

the

discharge

of

the

from the conductor to the earth is the object of my
present invention, and it consists in surrounding that part of
the lightning rod embedded in the earth with plates of dissimilar metals, arranged in such manner as to constitute an open
galvanic battery.
Electromotive power will divide the elec^
tricity on the metallic plates and, as they are insulated, they
electricity

condenser of the electricity that is opposite to that
Should there be a high electrical tension of the air,
by this means the electrical fluid conducted through the rod is
more readily discharged by uniting with the opposite electricity
When the disas it accumulates on the surface of the plates.
charge flows from the earth to the air, then the rod conducts
will act as a

of the

air.

from the
air."

such electricity as

plates

opposite to that of the

is

The reason which the Commissioner gave

for refusing a

patent was that the intensity of the action arising from either
the copper or the zinc plate, or both, in the earth, is thousands
of times too small to be sensible as
flash

of

"The

lightning.

has

latter

compared mth
force enough

that of a
to

strike

through hundreds or thousands of feet, or sometimes through
The former has not force enough to strike
miles of air.
through the thousandth part of an inch. These are well known
facts and the thing must be entirely without practical effect."
The court was satisfied that the device in question could be put
to no beneficial use and the Commissioner's refusal was affirmed.

The degree of
fully

utility is

not material and a patent may rightis concerned, provided the

so far as that quality

issue,

invention be of some use and benefit. Nor does the simplicity
of a device indicate in any way the absence of utility, for this
is a recommendation of the usefulness of the article rather than

an objection thereto. The existence of utility in an invention is
not to be determined by comparing it with other arts and devices, but is rather to be ascertained by an examination of the
It is not essential to the
should supersede or be superior
for the same purpose; nor does

particular art or device in question.
patentability of a device that
to

others

previously

used

it

the fact that an invention has been displaced by

some subse-

however, a patented
article rapidly takes the place of all others of similar kind and
is successful commercially, these are considerations tending to

quent invention import a lack of

show

that the

public

duction and that

it

is

utility.

If,

welfare has been advanced by its procharacterized by utility within the mean-

ing of the patent laws.

Bending Conduit.

society or "useful" within the contemplation of the patent act

and the patent was declared void. It was urged that the machine was susceptible of being utilized as a toy or child's plaything, but the fact that no such use of it had been made was
considered a sufTicicnt answer to that contention.
Inventions the object of which is to afford amusement

Vol.

By

T.

W.

Poppe.

but for the
There are various ways of bending coiuUiil
smaller sizes tliere seems to be no better or more convenient
means than by the use of a "hickey." A hickey is made of a
piece of l-in. steam pipe about tliree feet long, and a l-in. cast
iron tee. The Ice is screwed on the pipe as shown iu F'ig. i.
To bend conduit with Ihc hickey the former is placed on a
The
level floor and the tec on the hickey slipped over it.
stem or handle of the hickey is grasped by the workninu who
The
also places one foot on the conduit close to the hickey.
;

then pulls the handle of the hickey towards him.
Care should be taken not lo keep the hickey in n[ie place on
This llaltening
the conduit as a "kink" in llic pipe will rcsuh.
of the conduit can be avoided by uioviuR the tee of the hickey
away from the user, ,ts the bcndinK pmnrcsses. The radius of
the elbow to be bi'nl ran bo governed in this way. as a difference
in the distance the lee is moved will result in a corresponding

workman

To illustrate this more clearly: suplarger or smaller bend.
pose a workman desires to bend an elbow on a leuRth of conduit,

wliirh

is

to

hi

into an outlet

box on the

wall,

and

'hat

June
it

is
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i,

desirable to have one continuous piece of conduit from the

The

ceiling to the outlet box.

distance from the ceiling to the

55 inches, and this distance is laid oflf
allowing the starting point to be a partition or a wooden block
top of the outlet

box

is

1097

to

obtain a fairly accurate bend.

C

represents the

One end

third.

the conduit

is

Fig.

of the conduit

is

C

marked where

2

shows the diagram.

the second and

D

the

placed at the end of

C

and

measurement,

first

and

E
E

The conduit

join.

is

The object of this is to prevent the pipe
away from the mark. The end of the conduit is

fastened to the floor.

from slipping

placed against the partition and the hickey

is

slipped over the

conduit and the end of the tee nearest the workman is placed
at a point two inches away from the 55-inch mark or 57 inches
away from the end of the conduit. The handle of the hickey is
pulled towards the

FIG.

I.

workman

— HICKEY.

until

FIG. 2.

the end of

— CONDUIT

it

has traveled

BENDING DI.VGRAM.

then moved
Vi inch away from the workman and the handle again pulled
tow-ard him until it has traveled four inches toward him. This
operation is repeated about four times or until the workman
can, by looking directly downward from over the elbow, see

about four inches towards him.

mark on

The

hickey

is

with the outside of the elbow.
This will form an elbow with a radius of about 6 inches. Were
the w'orkman to move the tee one inch- instead of Vi an inch,
By moving
a much larger radius would be given the elbow.
the tee J4 inch and pulling the handle of the hickey 6 inches
the 5S-inch

in place of

A
large

a

line

four inches a

much smaller radius would
made by using a piece of

enough
is

4.

—BENDING

LARGE SIZED CONDUIT.

mark will be about tw-o inches
away from the tee and towards the workman, the end C
pointing away from him.
The conduit is then bent so as to
cross the oblong at A, which is about midway of the long side
then placed in the hickey so the

of the oblong.

The remaining bend can be

middle of the oblong.

This

will

started about the

bring the bends of the offset

within the oblong.

Another way to bend conduit without a hickey, is to fasten
two pieces of two by four inch studding to an upright as shown

CL

n

X2

result.

very small elbow can be

the hickey

PIG.

pipe just

over the conduit to be bent. In this case
placed on the conduit so one end of the tee will
to slip

be two inches away from the mark towards the workman. The
"slip" pipe is then placed over the conduit so the end of it
will

be

two inches away

from the hickey.

The workman

pushes the hickey away from him, at the same time pulls the
end of the slip pipe toward him. The hickey and slip pipe
should be moved away from the workman and the operation
repeated several times.
This will result in an elbow with a
small radius, as the hickey and slip pipe will confine the bending of the conduit to that part of the conduit betw-een the slip

bending an

offset the

handle of the hickey

is

placed

The conduit is slipped into the tee and pressed
The conduit by this motion is bent through an arc
The conduit is moved through the tee away
45 degrees.

downward.
downward.
of

2x¥

in

Fig.

3.

5.

It

with this plan.
a piece of slip

must use the

TT
— PLAN
is

TJ
VIEW OF BENDING ARRANGEMENT.
to

difficult

St4/od/(v»_

u

bend according to measurement

The same scheme can be used with offsets, but
pipe should be used.
To make an elbow one

slip pipe.

In bending the larger sizes of conduit

various plans can be used.

pipe and the hickey.

When

FIG.

One

is

to fasten

a ring

made

of

by 2 in. band iron to a solid anchor, such as an iron
beam to which it can be clamped or a wooden beam around
which a band of iron or chain can be placed. The conduit can
be slipped into the ring and blocking used as a fulcrum is
placed where the bend is to be made. If the bend is to be as
short as possible, the blocks should be close to the ring.
If
a long bend is to be made the blocks should be placed further
away from the ring. The conduit should be pressed downward,
and if the conduit from the bend is too short to allow much
leverage a piece of slip pipe should be pushed over it. As the
J4 in.

.

CoMDVtT

ix* Stuoowo

C0NOl//T
FIG. 3.

— METHOD

OF BENDING CONDUIT.

from the workman, turned until the end of the bend made
points upward, and is then pressed downward again.
To bend
an offset to agree with a certain measurement, the following
From the conduit already in place to
procedure obtains
the point where the offset commences, a measurement is taken.
From the point where the offset commences to the point where
it
ends, another measurement is taken.
The depth or width
of the part which the bend is to offset is also measured.
With
the last two measurements an oblong is made upon the floor,
and from one end of the oblong lay off the length of the first
measurement. This forms a good working diagram from which
:

FIG. 6.

— BENDING

CONDUIT BY MEANS OF TACKLE.

bend increases more blocking should be used, and if it is impossible to bend the conduit sufficiently this way, the conduit can
be pushed into the ring until the center of the bend is even
with the ring.
The conduit can be turned over and an upward pressure exerted.
In this case the block should be
placed at the end of the conduit on the side of the ring away
from the user. A small block should be placed between the
ring and the conduit.
The wooden block will shape itself as
the

pressure

increases.

Were

the

conduit

pressed

strongly

against the iron band, the conduit, being weaker, would flatten

where

it

came

in

contact with the edge of the ring.
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Should the workman be unable to reach high enough to e.xert
bend the conduit, a tackle can be attached to
an anchorage as shown in Fig. 4 and the bend completed by

ject

manipulating the tackle.
In places where a ring cannot be used a frame

to

sufficient force to

work

as

that

deserves

careful

pump

direct-acting steam

XLIX, No.

Vol.

22.

When the speed of a
used to feed a battery of boil-

attention.

that

is

is regulated by hand, the throttle valve is opened enough
secure the necessary speed.
If boiler feed regulators are
in use the throttle valve must be opened enough to give full

ers,

can be constructed of four-inch studding. B
in the engraving represents a loose block which can be moved
as required. The end of the conduit is placed under A and the
block B moved to the point where the conduit is to bend, and
a downward pressure exerted. Should it be desired to bend an

shown

in Fig. 5

elbow, the conduit should be bent as

downward
by more blocking
ing a

much

by exert-

as possible

(The block B can be

pressure.

augir.ented

When this is done the conand placed as shown in Fig. 6. Then
a tackle should be attached to the end of the conduit and to the
end of the frame work. The tackle should be so arranged
that the end of the rope will pull downward.
The workman
can thus stand on the frame work and his weight will aid in
if

necessary.)

duit should be taken out

keeping

steady.

it

When

bending conduit

does not
will kink

When

it

it

should be watched to see that

it

A^A

commences to flatten a strong pull
such a manner as to render it useless. Unless

flatten.

in

it

an elbow of large radius is desired it is always best to use a
"factory made" elbow in all sizes over one inch, as it is a
difficult matter to bend elbow of comparatively small radius in
sizes of conduit

The

over one inch.

Re2;ulation of Boiler Feeders

— IV.

Bv Ch.\rles S. Towne.
In previous issues a number of boiler feed-water regul:itors
and pump governors were described in detail. The present article continues with further descriptions of pump governors and
their applications.
The three following illustrations showpump governors that possess interesting features, worthy of attention.

In Fig.

tom according
it is

when

I

to

balanced.

the inlet

is

at the side

common practice,

It requires

but

little

and

outkit at the Ixvt-

but the valve works easily, as
force to

lift it

tightly closed, for while pressure is acting

the lower disk,

JUT

it

from

its

seat

downward on

FIGS.

AND

I

2.

— PUMP

GUVEKNORS.

capacity of the steam pipe in order to meet emergencies.

such conditions failure of one or more parts
they were intended

may

to,

speed, thus doing further

To

abling the plant.

cause the

and

pump

dis

prevent such accidents speed governois

pump even

if

the discharge pressure

relieve

to run at a high

damage and perhaps temporarily

are provided which control the
burst

L'nder

perform the part

to

supply of water should be suddenly cut

a feed pipe should

instantly,

off,

or

if

the

no serious results

could follow from high speed.

One

tends to force the upper disk in the oppo-

of these

devices applied

to

a

pump

is

shown

in

Fig.

hence the difference is small. The valve stem
it must only be packed to carry the reduced
pressure, hence friction is not excessive. Tension of the spring
is changed by raising and lowering the bar, 2.
Fig. 3 is another form fif governor in which the pressure from
the pump discharge is admitted to the top to close the valve
against tension of a spring.
The diaphragm in this case is
strongly reinforced by a piston and a circle of flexible steel
plates.
As the rubber is covered by cool water at all times
A lip on the under side of the upper piston
it is very durable.
prevents the disk from rising higher than its present position.
Thi- valve is balanced, but in a peculiar way, as the stem
wlierc steam acts on it is as large as the steam outlet, hence
pressure must be equalized, causing the valve to work easily
direction,

site
is

not large and

at all times.
I'ig.

2

is

toni outlet.

of the usual angle valve otylc with side inlet and Iml
When the discharge pressure is admitted through

2, to the cyliwler, 3, it acts on a piston the rod of
which extends down tr* the toggle joint, as indicated by the
This downward nvivcment spreads the base of
dotted lines.
the toggles against the tension of Iho helical (sometimes called
spiral) spring which is adjusted lo any rcquirnl pressure
by the nut, 4. As the toggles approach a horizontal position,
they require less power exerted by the piston to move thrni *
stated <lislancc, but at this lime the spring has been com-

the pipe,

pressed until
a

given

creases,
if

a

it

requires

distance.

more

force tlvni

while

formerly to

one decreases

the

move

other

FIC.

it

3.

— I't'MP

r.nVF.KNdU.

in-

same as
is
was iiseil for the purpose. The mil,
making adjuitmcnts to prrvcnl excessive move-

making

the effect practically constant, nr the

dead weight

provided for

Jicncc

.S.

ment of the piston inulcr rapid changes in presiure.
There is another important feature "f this interesting sub-

4.

The

iiiaiir

jiiirl

steam chest cover

arm

of nn

nil

pump

fastcmil

lo

the

driven by diroci cnntiection to a vibrating

This oil pump operates a balanced
allows enough sicam to* pass lo maintain
speed, but no more. The action of this device will be betfastened to a riK-kcr.

valve above
full

consists

,iuil

it

that
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ter understood by study of Fig. 5, which is a side sectional
view of it, also Fig. 6, which is an end view of the same.
Fig. 7 is a sectional view of the balanced valve which controls the supply of steam to the pump cylinder, and of the diaphragm which operates it. The whole apparatus is tilled with

thus

limited

1099

what

to

strokes per minute.

is

required to maintain

a

speed of 60

be noted that this governor

It will

is

very

and action from a reducing valve that
maintains a stated pressure in the steam cylinder regardless of
the load on the pump.
Fig. 8 illustrates the same pump
applied to a reducing
different

in

principle

A by-pass made of comparatively
tapped into the high pressure side, also into the
same purpose.

valve for the
small pipe

is

^DscB^:

FIG.

a

4.

— SPEED

good quality of

light

GOVERXOR -\TT.\CHED TO PUMP.
mineral

should be about three-quarters

oil,

full.

except the

oil

The motion

cup,

FIG. 8.
2,

which

of the main

—GOVERNOR APPLIED TO REDUCING VALVE.

diaphragm chamber.

phragm valve

In this by-pass there

is

a balanced dia-

So long
exceed the speed at which the governor is set, the oil circulates through the by-pass already described, but if the load is suddenly lightened by an accident,

as no attempt

that
is

is

closed under normal conditions.

made

to

thus increasing the speed, the
oil

oil

pump

piston displaces

than the by-pass can handle, therefore some of

it

is

more
forced

diaphragm chamber of the small valve and it is opened
This admits steam at high pressure to the diaphragm
chamber of the large valve, where it overcomes the springs
and nearly closes the main valve, thus preventing excessive
speed of the pump.
Fig. 9 shows the application of an automatic pump stop that
shuts down the pump when for any reason it cannot get more
water.
It is well known that if drawing from a well or anv
similar source of supply, and the water level falls below the
end of the suction pipe, trouble of some kind due to an uncontrolled pump will follow unless something to prevent it has
been adopted. Where this device is in use, a uniform pressure
of steam is delivered to the steam cylinder of the pump (as long
as the boiler pressure does not fall below what is required),
because this pressure acting on a diaphragm tends to close the
valve, while the springs act to keep it open as above explained,
into the

instantly.

FIG.

pump

5.

— SECTIONAL

drives the piston,

3,

VIEW OF SPEED GOVERNOR.

back and forth

the cylinder, fore

in

If
out through 4 into the diaphragm chamber, 5.
this was a positive action without relief, the valve would be

ing the

oil

and quickly closed, but

forced toward

the

not, as there

a needle valve at 6 which

is

right

hand,

thus forming a by-pass around the
this

governor

is

set

oil

is

it

is

always partly open,

cylinder.

for 60 strokes per minute.

Suppose that

So long

as the

but an extra attachment appears at the right of this regulator,
which is placed in communication with the suction pipe by

means

of a smaller pipe.

This has no

effect

on the regulator

jmmML

—

END VIEW OF
SPEED GOVERNOR.

FIG. 6.

7.

— SECTIONAL

VIEW'

OF

BALANCED

V.\LVE.

than 60 Ihc oil luiniped passes the needle valve and
through the by-pa.ss, but if an attempt is made to
exceed this speed, the by-pass is not sufficient to handle it,
consequently some of it is forced into
the diaphragm closes,
or partly closes, the balanced valve and the supply of stcain is
speed

is

less

circulates

."i,

FIG.

q.

— APPLIC.VTION

OF AUTOMATIC

so long as normal conditions prevail, but

if

PUMP

STOP.

the end of this suc-

is uncovered, the tension of these two coiled springs
once released, leaving the diaphragm free to close the
valve without opposition, and the pump stops until the devict

tion pipe
is

at

is

readjusted.
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In this position the direction of
with that of P, and the value of

Notes on Roller Bearings.

X = P^cos

By Gustave Rennerfelt.
well-known fact that roller bearings of the
while giving good service when they are newly

a generally

It is

ordinary types,

apt

are

installed,

break

to

down

continued

after

use

for

some time. The reason for their breaking down may well be
assumed to be the fact that the pressure per unit surface of
a roller may for some reason or another become so great as
to crush the material in some spot on the surface of the roller.
Such excessive pressure may arise from several causes, as actual
overload, faulty construction, eta, but the most frequent reason
is probably the presence in the bearing of some foreign matter

such as a particle of grit or dust.
It is a matter of considerable

to

difficulty

When

the angle

XLIX, No.

Vol.

forms an angle of 30°
at

A'

=P-^ .866 =

30°

1.

moment

this

155

is

P

smaller or greater than 30° the value of

is

22.

X

becomes smaller. In a roller bearing with three rollers the maximum pressure on a roller will, therefore, normally, not be more
than 15.5 per cent greater than the journal pressure proper.
In a roller bearing with five rollers, spaced 72° apart, the
is carried either on two or on three
well-made and dust-proof bearing of this kind
the maximum pressure on any roller should at any moment
be smaller than the journal pressure.
Some defect in the

pressure from the shaft

and

rollers,

in a

dust

prevent

from entering a roller bearing, and the dust when entered, will
settle on the track in the casing of the bearing, so that the
have to pass over it. Since the clearance in a roller
is extremely small the roller cannot pass over the grit
without undergoing some amount of compression, and since the
rollers

bearing
roller

is

pression

usually solid,
is

and of

fairly

com-

small diameter, the

apt to be so great that the elastic limit

is

exceeded.

result is that a small chip will soon break loose from the
surface of the roller, the chip remaining in the bearing and

The

FIG.

2.

— FIVE-ROLLER

BEARING.

causing harm by impeding the motion of the rollers, and by
further destroying their surface. Upon examination of a roller

bearing would, however, alter this condition.

bearing which has been in service for some time, but not long
enough to cause its complete break-down, it may frequently be

than the other solid rollers

observed that the rollers have lost their original high polish,
and present a dull gray surface along their whole length or
along a part of their length. This change in appearance is due
to a partial disintegration of the original bright and hard
surface

;

may

occasionally actual depressions

where larger chips have broken

be noticed in spots

off.

dust or grit has a chance to enter a roller bearing and
cause a pressure great enough to destroy the surface of the
roller it is evident that nothing will be gained by increasing

number of

the rollers in an attempt to distribute the pressure

on many rollers. Where grit can locate in a roller bearing
having any number of solid rollers the whole pressure from the
will be momentarily applied to each
shaft and even more

—

—

show

that

one of the

if

force, P, will be balanced

the

two

A

rollers,

and

X=P
This value

is

C.

it

B,

rollers,

"

is

A

reference to

a trifle smaller

no pressure, and the

will receive

by the radially directed pressures on

The pressure on

-^ cos S4°

roller

A

is

=P -^ .588 = 1.70 P

ma.ximum, and becomes smaller for any other

a

position of the rollers relatively to the direction of P.

commercial bearing of

some of

result

In a

an appreciable difference in the
may well exist and escape detection, and as a

size of the rollers

When

the

Fig. 2 will

the

this type

rollers

may

be

subjected

to

momentary

pressures, frequently repeated, which exceed the journal pres-

A

sure by 70 per cent.
respect not at

all

the excess pressure
roller

bearing,

five-roller bearing

is

therefore in this

superior to a three-roller bearing, in which
is

limited to 15.5 per cent, or to a four-

which the

in

maximum

pressure on

a

roller

does not exceed the value of the journal pressure, even in case
there should be a slight difference in the diameters of the
rollers.

If dust or grit

may

present on the track the pressure on a roller

is

evidently reach any value

—

depending on the elasticity of
on the size and nature of the 'grit but such
abnormal pressure will be independent of the number of the
rollers.
An advantage in using a small number of rollers, such
as three or four, lies in the fact that they can be made of large
diameter so as to resemble wheels, thus enabling them to
roll easier, and they can withstand without damage a greater
compression than would a roller of small diameter, resembling
a pin. Another advantage is the fact that such a roller of large
diameter can for sustaining the same pressure be made of very
much shorter length than the roller of smaller diameter. This
is important, not only for the purpose of saving space, but for
the reason that it will decrease the liability of interference from
dust, which liability is somewhat proportional to the length
of the roller. Besides causing excessive pressure per unit surthe roller, and

IP-.
-TIIKEE-ROLLER BEAKING.

number. For the sake
would therefore seem
preferable to limit the rollers to such a numl>er that each would
have to sustain the whole load from the shaft with the supposition that the bearing would be free from dust and that each
roller be proportioned so as to be able to withstand the load.
This number is four, but no great excess in pressure would

one of the

rollers irrespective of their

of simplicity,

if

for

no other reason,

it

—

result if the

The

number were reduced to three, located 120° apart.
klwvc will be made clear by a reference to

facts slated

the diagram of Fig.

three

the

rollers;

i,

in

which

T, the track

.S'

indicates the shaft; /i,

on which they move;

direction and magnitude of the furrc
the pressures

on the two

rollers

frfirn

the shaft; ,Y

which support the

shaft.

ing the continued rotation of the shaft the pressure

/'

/?,

/',

C,
the

and Y,
Durwill be

sustained sometimes by two rollers and sometimes by only one
roller, and each one of the rollers wiU be subjected to a prcs

varyinn from a maximiini to nil. The maximum pressure
roller will occur, not al the moment when one roller
alone nuslains all the pressure, but al a lime when the pressure
"lurc

on any
is

dislriliutcd

on two

rollers, anri

when

position rclalively to the direction of

/'

the rollers occupy the

which

is

shown

in

Fig.

—

face of a roller the dust will also, especially in the case of a

long and slender

roller,

act so as to disturb the alignmenl

of

Defective aligiinicnt will increase the
resistance of the bearing, and it will sometimes cause the breaking of the rage usually relied on for preserving the alignment.

the roller witli Ihe shaft.

another advantage of rollers having large diameter is the
whereby they may be formed hollow and of suitable
thickness, so as to offer in any particular case a proper degree
Still

facility

of elasticity, enabling them to ride over some slight obstruction
without causing rnnrmous pressure.
The above remarks will also apply to a roller having a curved
face, 50 as to constitute the er|uatorial section of a sphere, which
type of roller

is

in

some cases

preferable.

:
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termmal
an ampere or two of current flowing from one
the
grounded phase through its pole windings to
motor.
the
of
frame
the
grounded coil or coils and out through
grounded coil. This curIt will not, of course, flow beyond the
between the
rent will produce a slight difference of potential
it flows through on
pole-winding
each
of
end
the
and
beginning

will be

LETTERS ON PRACTICAL

of

SUBJECTS.
THE TOOL CHEST AND THE MECHANIC

and this the receiver will be able to deand with a point in either hand
head-receiver
the
Attach
tect.
phase near its conselect one of the poles of the grounded
the insulation into
through
point
one
Force
terminal.
nected
its

trying a mechanic with a view of dismanufaccovering his worth, as one would try an article of
expensive process and not at all practicable, snice his

The

policy of

first

ture, is an
wages and the material upon which

his trial

conducted are

is

the

to the ground,

way

winding and the other
contact with the beginning of the pole

Therefore, there should be found some
judged from the
tangible points by which the mechanic may be
of
mere "man with the tools" with probably some knowledge

usually a total waste.

their use, but with little or

Who

no training for their application.

has not met such mechanics and paid for
done by them? Who, then, would not hail with delight
method by which they may be told from the genuine article

GROUNDED

in practical life

work
some
—the

real

Can they

mechanic?

COIL

not, in fact, be as readily discov-

upon which
ered by their "chest of tools" as by the material
and spoiled? As I reflect for inspiration upon
they have

worked

methought I cannot recall an instance of an unskilled
more tools
chanic, following the trade, who did not possess
Doubtless, there are two
than he knew the proper use of.
First, the desire
this.
traits in human nature accountable for
impression.
favorable
with
a
experience
of
lack
to back up

this

as is the
Second, inability to substitute one tool for another,
inexperienced,
the
With
mechanic.
experienced
case with an
stuck, thereshould the tool not fit the problem at issue, he's

Any able mechanic will,
fore the necessity for many tools.
required in the proper
of course, have the fundamental tools
upon his ability and
reliance
full
with
work
execution of his

locating grounded st.\tor

receiver circuit,

connection is
hand, a "click" is heard, it is evidence that the
the direction
As
coil.
grounded
between the terminal and the
may be repeated at
of the latter is now known the operation
no current is
each successive pole of the phase in question until
passed.

to
Again I recall a mechanical draftsman engaged
were many
make a drawing for the Patent Office. His tools
his work was so poor that
in number, and of the finest, but
before the case could
furnished
be
to
had
drawing
substitute
a

same way and the exact

the

case of an electrician
be passed to issue. I recall further the
job, with a fine leather
special
upon
a
work
for
reported
who
It took him three days to
tool case well equipped with tools.
employer hadn't the
disgusted
his
which
for
job
a
complete
wages. Therefore I
in
him
cost
nerve to charge what it had
"elaborate tool chest."
the
with
mechanic
the
of
beware
say
III.

The

individual coils of the latter

will

may now

have been
be tested in

If electric
or coils located.
an elecwith
cells
dry
of
couple
light current be unavailable a
the batteries will
short-circuiting
avoid
to
circuit
bell
in
tric

tools

Chicago,

which point the grounded pole

at

detected,

he replied that what

Charles

end of the same. If now, on breaking the
which can best be done by a push button in the

at the

one likewise

and
while the bad workman, lacking in ability
tools.
in
up
balance
experience, must
a theWhile I am aware that an instance does not prove
and
saw
bracket
with
a
who
mechanic
ory, I recall to mind a
square of rosepocket knife made me a finished violin from a
with tools,
wood. When asked why he was not better equipped
not
his work required most was ability,

experience,

coil.

L. Rafferty.

answer the purpose.
This method will be found
Toledo, Ohio.

coil

easy, rapid

and effective.
Leonard Work.

motors.
current required dy direct and .vltern.^ting-current

Curves of the character similar
article are

more

to the

one published

in this

extenuseful for arriving at results without
tables, in which it would be impracticable

sive calculations than

for all the factors
to give all the different values

motors.
locating grounds in alternating-current
alternating-

It

happens sometimes that the stator coils in
without giving,
will become grounded, often

current motors

clue as to the loeven after careful examination, the slightest
desirable to realways
is
it
cation of the troublesome coil. As
the least delay possible,
with
service
to
motor
defective
store a
the writer feels will
any means that will contribute to that end

be appreciated by

all

concerned.

a few damaged coils, close
It is no difficult task to disconnect
motor, leaving the rethe
start
and
them,
around
the circuit
The point
time.
convenient
placing of the coils until a more
without removand
quickly
trouble
the
of
scat
the
is to locate
apart the machine, and asing the rotor or otherwise taking
dealt with, the following
be
is
to
case
a
such
suming that

7,

small

or 4

ft.

.

case"

tclcphonc-rocoivcr

is

"watch
of conductor attached, and connected

"pointed terminals

;

a

may

contain.

and

line.
these two points approximates to a straight
Another advantage, for example, is that the curves

may have

instance, 220 volts,
been plotted for some particular voltage, for
is desired, all that
and if the current at 200 or any other voltage
as was done
curves,
the
over
line
another
to draw
is

necessary

in the

is

accompanying curves for

100,

no,

200, 220. 500

and 550

volts.

method may be used

A

any possible

the
In such a table, for example, values of
cent efficiency
per
and
cent
90
per
at
80
motors
current taken by
efficiency
may be given, and to find the current at 85 per cent
value
bea
taking
by
approximated
be
can
the current required
the closer totween these two values. The error being smaller
are on the curve,
gether the two values given in such a table
between
depending upon how near this part of the curve
case

couple of old rat-tail

files

.

required,

•

with
,

to two sharp
ground on the

motor leads arc

dis-

ends to a sharp point will do. Next
circuit of a couple of
connected and one wire of a loop from a
to the terminal of the
lighted incandescent lamps is connected
motor frame, so that there
groiiiuled phase, the other wire to the
the

and
of a motor depends upon the size, type
it
suppose,
Now,
operating.
is
it
which
load conditions urider
horse-power by a
desired to know the current required per

The

officiencv

is

per

«"'

efficiency.

By

lOO-voU direct-current motor at 74-6
the right until it
following the line from this efficiency over to
direct current
or
factor
power
unity
intersects the curve for
amperes will be found
and then up to the top of the chart, 10
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as the answer.

motor

200-volt

at

down from

same efficiency will
found by following

the

take 5 amperes per horse-power, which

is

line,

and

then over to the right of the chart.
In a similar manner, the current required by the alternatingcurrent motor is found by tracing the efficiency over to the
right to the point of intersection with the required powerfactor, and then to the top of the chart for lOO volt, single-phase
motor; and to the different voltage lines and then to right for

1

1

9

'

1

Amperes per H.P.

I

8

10

i

11

Vi

1

/ / !^$^

22.

NOTES ON LIGHTNING PROTECTION.
This subject is perhaps one of the most unsatisfactory subjects with which the electrical engineer has to deal.
The design
of a proper lightning arrester cannot be accomplished by resorting to careful calculations.
Experimental data are by fa^r
the most reliable, and this combined with a due regard for the
known general laws is practically all the means that the designer
has at his command.
A good lightning arrester should accomplish three things.
First, it should est^iblish a path of preference for a high poten-

the intersection of the efficiency with the direct-

current curve or unity power factor to the 200-volt
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single phase or d.c 100 V.
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or Z phase

CiKVEs Showing Amperes Required by Ai.tern.\ting .\nd Direct-Cikrent Motors
Factors and Voltages.

at

Different Efficiencies.

may

Power

ihc other voltages, or

from the last point on the voltage lint to
two or three-phase line horizontally, and then down to the
bottom of chart for two or three-phase motors. Examples A
single-phase motor at 74.6 per cent efficiency, 80 per cent power
factor at 100 volts, required 12^ amperes per horse-power. A
three-phase, 200-volf motor will be foimd to require 2.81 amperes at 85 per cent efficiency and 90 per cent power factor.
These curves were plotted by assuming different values for
the efficiency to find the points on the various power-factor
curves at 100 volts and the voltage lines were drawn by propor-

tial

the

and extinguish the following dynamic arc,
if there be one.
.\nd lastly, it should restore itself to its former
condition ready to receive and transmit another abnormal surge

tion.

pensive insulation.

:

It

would be impossible

to

include in

these curves the

effi-

ciency of Ihc various types and sizes of motors on the market.

The average

reader has fairly well in mind the results that
can be obtainc<l from any given class of machines and exact
guarantees can be obtained from the manufacturers. The aver-

age full load efficiency of 220-vf>ll, direct-current motors between
and 15 horse-power ranges from 65 to 85 per cent
respectively, and from IS to 150 horse-power, 85 to (fi per cent.
I

The

full

load

few per cent

efficiency

less

frequency, design and Jypc.
'I
tween 80 and 90 per cent for 1 to
from go per cent to 93 per cent for
San FnASTisro, Cal.

the

motors is a
dependent ujHin
lie power-factor varies be10 horse-power motors ami

of alternaling-curreiU

than direct current and

is

15 to 150-hp motors.

Otto

F..

Faixh,

Jr.

discharge of whatever nature

it

be.

Second,

it

should

successfully interrupt

of pressure.

The

lightning arrester

valve and
valve

than

insulation
is

is

it

is

of

more
the

the

may

truly

electric
line

be regarded as a sort of safety

the analogue of the steam
fuse.

It

is

a

which bursts when

wevik
a

point
safe

safety
in

the

pressure

exceeded and relieves the pressure, thereby saving the ex-

cmnmon form

The most

of high pressure presence in an
due to natural causes, more briefly lightning.
Lightning discharges are almost invariably the result of a
ciindenscr action between a charged cloud and the earth, and
hence are oscillatory in their nature and present the enormous
frequency of the so-called Testa currents.
Mr. Tesia by his
brilliant experiments on this subject has done much to make us
l.imiliar with these laws and has shown us that the impedances
presented to such currents as these .ire enormously different
from the impedances presented to commercial currents. Hence
we have experimental conlirmatiun of the well-known forms of
spark ga|) arrester which conclusively show that a straight path
to earth intcrceiited by a small spark gap, even in spite of the
enormous ohmic resistance of this gap, presents to an oscillatory
electric line

is

that

June

i,
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much less impedance than a metallic circuit intricate
form, and often coiled around iron, which is always the

discharge a
in its

form of the commercial

As

circuit that

far as taking care of the

we

first

desire to protect.

discharge

would seem that an adequate spark gap of

is

concerned,

it

sufficient length so

1
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The use of iron cases or enclosures for lightning arresters
the writer's estimation should not be recommended.
The
opinion is based, first, upon practical experience in which it
has been found that more often the lightning discharge has

m

preferred to break

down

the insulation between the wire and
and leaving ends, and not to traverse
and upon the theoretical coniideration that an iron

as not to be in danger of being bridged by the line potential

the case at the entering

but sufficiently short so that a pressure likely to break down
the insulation would easily bridge the gap, would be sufficient.

the arrester,

has been found

enclosure about a conductor presents a needless contributing
inductance to the joint impedance of the whole circuit.

necessary to divide up this gap into a series of graps, a principal
reason for this being the necessity of dividing up the calorific

the condition of providing a path of relatively low inpedance

This

correct theoretically, but practically

is

among

different localities

of the following arc

more

it

and thereby rendering the extinction

In the use of the spark-gap arrester a formidable difficulty
itself in endeavoring to protect low voltage lines.
Taking, for instance, the common pressure of no volts, where
it is not desirable to have a pressure of over 1000 volts on the
line, it will appear at once from consulting the spark-gap
tables, that a spark gap of .03 millimeters is all that can be
used, if it is to break down at 1000 volts.
Such microscopic
gaps as this are out of the question in commercial practice, for
they can easily be bridged by particles of dust, are difficult to

presents

to

is

absolutely certain

maintain across them.

It is therefore a fact that in all forms of lightning arresters
having stationary parts that the gross sum of the spark gap
resistances is enormously greater than it is desirable to have it
from a theoretical standpoint. Nevertheless, these commercial
arresters have been installed on local systems and have undoubtedly afforded protection under critical circumstances as test
papers have shown, and should be installed together with kicking coils and a liberal trust in Providence. In other words, they
are better than none at all.
The subject of a short spark gap for a static or high potential
surge and a long spark gap for the following dynamic arc, has
been much studied and many devices have been evolved to permit of the minimizing of the one and the enlargement of the
other or its equivalent. Many of these are mechanical devices
which act as soon as the discharge has passed, openin up the
gap, but of these many are open to the objection that l.miage
is being done at a very rapid rate and the mechanical action
of the devices is too slow.
A very large class of arresters
utilizes the principle that the vapor of zinc does not tend to promote an arc and consequently make their spark gap termini of
metals, the essential principle of which is zinc.
Pure zinc at
present will not answer, because being so readily fused it is
likely to splash across and bridge the gap.
Hence have sprung
into prominence numerous non-arcing metals which appear and
oftentimes assay suspiciously like brass but which to a certain
extent, more or less, have value.
The use of high resistance carbon in series with an arrester
is quite extensive and is a feature of undoubted value.
Its
resistance contributes little to the impedance of the arrester
when traversed by an oscillatory discharge, and if the rod, ring
or disc, whatever it may be, survives the oscillatory discharge,
its ohmic resistance reducing the following arc to proportions
which can often be dealt with. The shunting of a portion of
the air gaps by resistance rods has a beneficial effect, for it
seems that an arc is very much less likely to maintain across
gaps so shunted.
A feature of value in the construction of air gaps for lightning arresters is the provision of a surface of solid insulation
over which the static discharge can creep. It is a fact, which
is not perhaps generally well known, that a static discharge
capable of jumping an air gap of say, one-eighth of an inch,
will easily span a considerably greater distance if the points be

placed touching a surface of glass, mica, or equivalent insulaThe conducting powers of an insulating surface seem to

tion.

be greater than those of an air g.ip pure and simple. Certain
classes of arresters utilize this principle by compelling the
discharge to traverse the surface of mica disks. The dynamic
discharge does not seem to follow the mica disks but arches
around them, and such an arrester constructed of high resistance

carbon rings seems

to be

very

efficient.

say that while

many

arresters efficiently satisfy

them to a greater or less extent fail
second condition, that of extinguishing the following calorific arc.
They should therefore be regarded, to a
certain extent at least, more as a fuse is regarded.
Let the
arrester be destroyed by the lightning stroke; pay the bill, and
be thankful that the $10,000 dynamo has escaped.
Owing to the fact that the average practical user of electrical
apparatus is apt to estimate the value of a piece of apparatus
by the trouble that he has with it, too many such are apt to conto the earth, that all of
to satisfy the

likely.

construct mechanically, and a resulting arc

It is safe to

demn

the arrester which blows to pieces

and

to prefer the

one

never "heard from. It would seem to the writer that
the user of arresters should congratulate himself when upon
such an accident, which has found an uridoubted primary cause
in lightning, the arrester has fulfilled the first condition.
Damage has been averted and he is much better off than the man
whose lightning arresters are all intact, and therefore in his
estimation good pieces of apparatus, and who consoles himself
with the fact that the breakdown in his machine was due to the

which

is

way in which the lightning struck the line, and that
such accidents are inevitable to a certain extent any way. It
does not follow that the fuse is a good fuse because it never

peculiar

blows.
1 he electric safety valve idea of a lightning arrester combined
is a weak spot in
down under stress,

with the idea that such a piece of apparatus
the insulation of the line, certain to break

and

easily repaired, in other

words, self healing, suggests the

medium that we know, namely, oil.
recommend it. In the first place it is

use of the best self-healing

The

oil gap has much to
independent of weather conditions. It has as nearly a constant
breakdown voltage as a dielectric can possibly have. Second, it
is self-healing as soon as the disturbance has ceased, provided
that the dynamic arc is not sufficient to maintain within the oil.
Lately some important strides have been made in oil arresters
which promise a high degree of success.
An oil gap one of the terminals of which is in continuously
rapid motion and abruptly enlarges the gap eight to ten times
the normal distance will carry the following arc with it in spite
of the fact that the original gap is restored by a following conductor, such as the second spoke of a wheel of which the active

Such an arrester requires power and is
But as the oil break
switch seems to be the only means by which we can successfully
open heavy high voltage circuits, it would seem that the devices

gap

is

the

first

spoke.

only suitable for central station work.

recently patented should develop important features of success
in

high potential protection.

The second cause of

disturbances in a line are those due to

most part caused by sudden breaking
These surges are often quite as
destructive in their effect as lightning discharges, and with them
the air gap arrester of any type is practically unable to cope.
The periodic frequency of these surges is very low, comparable indeed with the natural frequency of the line, and the laws
which make the air gap arrester effective do not hold, or better
said, they do hold in such a way that the impedance of the
air gap arrester is much higher than that of a path surrounded
by expensive insulation and construction.
surges, which are for the

of circuits or by short circuits.

In this field the oil break arrester will undoubtedly have great
value, for

its

gap can be

set

without fear of trouble, very

much

closer to the normal insulation of the line, or even weaker than
the normal insulation of the line, in which case it will prove
an abundant protection. It remains for the various patentees
of the different forms of oil gap arresters to so perfect their
principles that the following arcs can be dealt with, and the
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That a
oil switch seems to show us that this can be done.
perfected arrester of this type will be a welcome advent to
those who have to deal with our modern high voltage transmission systems can scarcely be doubted.

New York

City.

J.

A LEAKY BLOW-OFF VALVE AND

H. Kohler.

ITS COST.

burning a ton of coal a day more than I did a year
ago, and not doing a bit more work with the engine," was the
remark recently made to the writer by a factory owner who not
only manufactured lumber in the day time, but generated electricity at night and sold it to the neighbors for lighting pur'I

am

poses.

Upon

looking over his steam plant, everything was found in

what seemed

to

be fairly good shape.

The

boiler

seemed clean

Vol. XLIX, No.

22.

Next, a piece was cut out of the sewer-connection pipe which
was arranged so that it had 4 or 5 ins. vertical movement.
The sewer end of the pipe was loosened so that the pipe could
be moved readily up and down the distance noted.
Next, another valve was put on, as shown at c, Fig. 2, then a bolted
flange union was adjusted with long bolts which had their
threads cut on a distance sufficient to allow of the union

drawn together.
During normal running conditions, the pipe and its fittings
should remain as shown by the engraving, the flanges of the
union being separated enough to allow the zinc spout to be introduced between the flanges. This spout, as shown in detail, is
a simple sheet of zinc bent up so as to just pass between two
opposite bolts of the flange union.
Only two bolts are neces-

flanges being

number being sufficient to hold the pipe against the
comparatively slight pressure of blowing off. The nuts may be
sary, that

tightened

up with the fingers

sufficiently

down

required amount,

only the

ithe

it

ute to slacken the nuts again
it

is

is

and after blowing
of a single min-

work

Then

and replace the zinc spout.

impossible for the valve to leak without the attendant be-

ing aware of the fact, for instead of the leakage going unseen

801LER
SETTING

into the sewer,

i&Hi

now

it

falls

upon the boiler room

ing the old adage that "seeing

-6

It

will

floor, verify-

is believing."

be noticed that in the new blow-off arrangement two
This matter has been the subject of a great

valves are used.

FIG.

I.

—B.\D

BLOW-OFF CONNECTION.

and the feed water-heater was working properly. Still, as near
as could be ascertained, without making a regular evaporation
test, the boiler was burning four tons of coal where it formerly burned three.
Making a rough calculation of the
amount of water actually evaporated each hour, by noting the
time and approximate quantity of coal required to lower the
water level 2 ins. in the boiler, the writer quickly became satisfied that the boiler was surely evaporating water at the rate of
nearly 9 lbs. of water to the pound of coal.
This being the case, it was in order to search for leaks and
suspicion fell upon the blow-off pipe at once, and upon looking up this pipe, it was found to be buried in the ground and
to discharge into a sewer in such a manner that no man could
tell whether the valve was leaking or whether it was tight.
Taking a chance, but a pretty sure one, the blow-oflF was cut
oflf with a pipe cutter at b Fig. i, just below the bolted-bonnet,
asbestos-packed, blow-off valve

a.

As soon

deal of discussion on the part of engineers, some claiming that
two valves are no better than one valve, while other engineers claim that with two valves they will both remain tight
while with one valve it is leaking all the time.
The writer believes in having two valves on the blow-off of
a boiler in all cases.
He knows that if one or both the valves
leak, he can close the valve next to the boiler and that it will
be tight enough to enable him to grind tight the outer valve,
or to put in a new disk or even a new valve, if necessary.
This can be done even with a considerable leakage in the inner

With but

valve.

a single valve

is

it

impossible to grind

it

or

as the pipe cutter

went through the metal, water followed the cut, and, after the
pipe was severed, and the upper end twisted to one side, a
nice little stream of smoking hot water was found making its
way to the sewer. A bucket was placed under the pipe and
filled with water and the time was carefully noted while the

FIO.

.1.

— WORN

DISK

OF

4.

BLOW-OFF VALVE.
to replace the valve or disk

The double blow-off

boiler.

— METAL

DISK RING

AFTER RECASTING.
without

first

completely emptying the

valve arrangement places the valve

matter entirely within control of the engineer.
The asbestos packed iron body blow-off valve has proved
very serviceable to the writer, and he regards

The valve

blow-off valve for general use.

in

it

as a very

question

good
fitted

is

with lead disks, the lead being cast in an annular ring. When
becomes so badly cut by dirt or other foreign sub-

the lead
stances,

BOILER

scale,

for

instruice,

made tight by grinding
may be melted out and

SETTING

in

that

the

the usual

valve cannot
w.iy,

while others

be

Some

recast in a very few nTiiniles.

engineers use babbitt metal for replacing the disk
sary,

readily

then the lead disk

when

neces-

have had the lead replaced by pure

soft

copper, which can be done in the nearest brass foundry.

The

found it good practice to regrind this
After two or three grindings it is
better to melt out the old disk packing and cast in a new one.
The reason for litis is illustrated by I'ig, 3, in which the soft

OOLTCO fLAnol UNION

writer has not

type of valve

metal ring,
FIG.

2.— .METHOD OF

I.Ml'HOVIN'J lll.OW-HFI'

CONNF-fTION.

n.

many

is

face of the disk.

how

times.

shown to be a slight distance lielow the surWith the sfifl inet.Tl in this comlilioii, no matv.ilve may be regrnund it will not stay tight,

water was being cauglit in the paiL The pail and lis contents
were then carefully weighed, the water thrown out, the jnil
writhed again, and the net weight of the wafer found, which,
together with the time in which the water was caught, was laid

and other foreign matter in the
channel above the soft packing ring.
With a few pieces of
scale caught in the channel, it only needs a screwing down of

a^idc for calculation hter.

the valve lo fix the soft ring so

ter

owing

well the

lo the rolliTtinn of scale

it

will leak badly.

—
June
It

of

new packing in these valves, and never
below the surface of the iron. Fig. 4 shows how one

better to keep

is

wear
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it

these

appears

disks

metal at t a

and

c.

When

cast

it

at once.

being

after

recast

with

the

105

the valve seat with

powdered glass, sand or some other abrasive
substance in exactly the manner that any valve is ground to its
seat. Fig. 2 shows stem b, in position inside the sleeve f, which
extends from the top of the trap nearly to the bottom of the

soft

higher than the iron center and outside d
the metal gets worn or ground down even, re-

little

New York

1

between the valve stem d, and the seat e, that all the
As the engraving shows there seems but very
little room for water to flow between b and
f, but by looking
at the cross-section it is apparent that there is plenty of room
for water in the sleeve f beside the stem b.
When the trap is put together, it is found to require pressure to push the kettle, a, Fig. i, down into the water, as the
kettle.

It is

troubles occur.

James Francis.

City.

TROUBLE WITH A STEAM TRAP.

Some

time ago the writer briefly described the trouble met
with in operating a kettle trap and the remedj', by weighting
;

was also mentioned. Since then another but much
more troublesome case has come to the writer's notice.
The trap in question was an i8-in. trap, tapped for iJ/^-in.
connections, and designed to. work under 100 lbs. gauge pressure. The trap was put in service under a pressure of 125 lbs.,
and frequently it was subjected to 135 and even 140 lbs. to the

displacement of the kettle

the kettle,

quite

is

As

large.

this

pressure

comes between d and e Fig. 2, it is evident that there is plenty
of power (in the upward pressure mentioned) to keep the
opening It fully closed except when the trap is to discharge.
The emptying of the trap is brought about by the rising of water
outside the kettle, until it finally rises above the top and eventually fills the bowl full of water.
It is now evident that the
buoyancy due to water displacement has been lost, and tliat all
the
to

upward pressure is removed from the stem, except that due
unbalanced steam pressure against the area of the opening

h. Fig. 2.

Referring to Fig. 3, the diameter of the discharge opening d,
5/16-in., giving an area of .0766 sq. in. With a pressure of 125
lbs., there is an upward steam pressure of 9.54 lbs. tending to
keep the pot afloat when it is full of water and it is necesis

sary that the kettle shall weigh

K

M

—

I.
TRAP BOWL AND
VALVE STEM.

FIG.

square

inch.

The

trap

failed

FIG.

3.

when submerged

-*;

—END

OF

VALVE

STEM.
the

higher pressures.
When clean, and after having been overhauled and cleaned, it would work fairly well for a day or
two. but it would frequently fail to act and seemed to stick

and required the jarring of a piece of scantling upon the cover
of the trap to start

The

it

working.

writer being called in to see what was the matter witli

the trap, determined to instruct the attendant so that he

would

thoroughly understand what happened in the trap, and be able
to act by himself in future cases.
The kettle trap, as some
know and all should understand, acts through the difference in
weight of a cast-iron basin when filled with water and when
displacing water to the extent of its volume as a vessel.

By

referring to Fig.

i,

the action of the kettle trap

haps be made more plain.

made

The

may

per-

cast-iron pot or kettle, a,

as thin as convenient to construct from cast-iron.

is

The

long valve stem,

b, is firmly attached to the bottom of the ketand three or four lugs the latter number is preferable
extend from top to bottom of the valve stem. These lugs are

—

tle

the stated

amount

Thus, the kettle which must weigh at least 9.57 lbs. in water
order to balance the steam pressure, must weigh about 11. 13
lbs. in air to make up for the loss of weight in water.
The
kettle surely weighs more than this amount, hence it is necessary to look elsewhere for the cause of the trouble, which is
finally located in the diameter of the end of valve-stem d,
Fig. 2, which is seen to be considerably larger than the diameter
of the opening h. It is proven very conclusively, to the complete satisfaction of the writer, at least, that the unbalanced
steam pressure can and does frequently mount up to a quantity
due to the entire outside diameter of the stem d, instead of the
area of the opening for discharge. The external diameter of
stem d is i^ in., equivalent to an area of .441 sq. in. Under 125
lbs. pressure, this surface would carry a weight of 55.12 lbs.
This, regarded as water weight, calls for about 64.3 lbs. air
weight to drop the kettle after it has filled with water.
Two courses are open to remedy this difficulty, it being found
that the opening li cannot well be made smaller, owing to the
quantity of water to be discharged. It is necessary either to reduce the external diameter of the valve stem d, as shown by
the dotted circle in Fig. 3, which would reduce the area of the
stem to a point which would render it impossible to build up so
great an unsupported or unbalanced steam pressure or weight
in

work regularly under

to

more than

in w^ter.

the kettle.

A

r^

stem cut

a great
ticle

while,

down
the

in

metal

this

manner

being so

does

thin

not

that

of dirt caught between the surfaces

is

the

stay
least

tight

par-

forced into and

cuts the valve surfaces so that they are never tight zgain until

/

regrinding has been done, and then the same thing repeats
again very quickly.

it-

self

The trap was weighted and put in commission and was
found to work perfectly under all pressures up to 135 pounds.
Ft was feared by the owner that the trap thus weighted would
not work when the pressure happened to fall to 100 !b.'.
or
less
but
this
was not found to be the case.
Under a low steam pressure, the trap merely worked a little
;

FIG.

turned

in

2.

—DETAILS

from the foundry, fxcepting that
that

when

OF VALVE.

quicker,

a lathe, the rest of the kettle being left as
it

is

balanced

if

it

comes

necessary, so

floating freely in water, the valve stem b, will stand

weight

would
worked

at more frequent intervals and discharged less water
each time. In fact, wci^jhting the kettle and lowering the
steam pressure simply reduces the capacity of the trap to a

exactly vertical.

at

The valve stem b has, as stated, the turned lugs <-, which
should he kept clean, free from dirt of all kinds, particularly an
accumulation of rust or scale. The valve face, d. should be

C(

bright,

smooth and

clean.

It

should be ground into or against

not enough to be noticeable.
With the added
the kettle and with lower steam pressure, the kettle
sink before it quite filled with water, therefore
it

but

in

rtain

extent.

Otherwise there

is

no harm done by using

loaded trap under lower pressure than

WiLLOUGHBY, Onio.

it

is

adjusted for.

James

F. Hob.\rt.

a
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as the speed can be controlled by altering the excitation of the

generator, thus raising or lowering the pressure applied to the
motor, without inserting resistance in the main circuit. There
are also no heav-j' and sudden fluctations of current drawn from

QUESTIONS AND ANSWERS.

main supply, due

the

In our station

we

The

is

to the use of the

heavy flywheel.

In several recent designs of induction motors the copper end rings of
As
the squirrel-cage rotors are carried an inch or so beyond the core.
this requires more copper and increases the resistance, what counterbalancH. B. B.
ing advantages follow from this construction?

troubled by air leakage through the brickwork of
the boiler settings.
Is it possible to remedy this without resetting the
R. S.
brickwork? If so, what precaution should be adopted?

probably due to an attempt to provide
improved facilities for cooling the secondary windings and thus
obtain increased capacity from a motor of given dimensions.

walls being built of ordinary brick.

This construction

is

and tested free. After the building was completed and the scaffolding removed the fuses on one pair of
The Edison three-wire service is used.
feeders blew, due to a ground.
Can you suggest a quick way of locating and removing the ground? It
F. L. D.
would be a very expensive) matter to go over all the wiring now.
.\

large

dome was wired

for 300 lamps

If the conditions are as stated they

shifting the neutral.

may

be easily remedied by

feed wires, or in other words by

shifting the position of the

ground

If the

is

on the positive side of

the system, connect the positive wire to the neutral feeder and
the neutral wire to the positive feeder.

What
scarce

type of condenser is the best to use in a locality where water
G. O.
is of no consideration?

Evaporative condensers are usually used in such cases. In
these, the exhaust steam is led through a large number of pip^s
cooled externally by trickling streams of water. This water
evaporates, thus condensing the exhaust steam in the pipes.
which is then pumped back to the boiler or otherwise disposed of. In well designed condensers of this type one pound
of water will condense one pound of steam, as against 20 to ,30
pounds of water required in jet and surface condensers.

What

should

tni

the size of the neutral wire as

The system

and feeders

The

compared with the outto be used for mains

is

R. B. U.

in a large building.

depends on the nature of the load.
If the circuits are well balanced, the neutral wire may be
smaller than the wire used in the outers; about one-half the
cross-section of the outer wire is common practice under such
size of the neutral

Where

conditions.

there

a probability of unbalancing, this

is

must be increased, and

if one side of the circuit is apt to be
usid without the other, the three wires should be of the same
size.
Where there is a possibility of changing over to a two
wire sy.item, it is quite common to install the neutral wire

double the size of either of the outer wires.
Could you inform us whether or not it was good engineering practice
aft 1903 not to insulate the frame of a 2400-volt, alternating-current generator from the ground?
R. & Z.

as late

The National Board

of

Fire Underwriters

required

all

feasible.

up to

Where

this

it

air-proof, a boiler setting built of

The

satisfactory.

its omission, in which case the frame had to be permanently and effectively gruimded. It was suggested that the
generator be surrounded by an insulated platform so arranged
that it was necessary for a man to stand on the platform in
order to touch any part of the generator. The revised Code
calls for the grounding of all generators operating at a potential
in excess of 550 volts, the recommendation that an insulated
platform surroiuid the high-poicntiril machines still being in

force.
d(^<,ril>r

the

feature* of

tii';

Ilgncr

fyitcni

haulage

of

(Irivc

tor
II.

nunc
P.

method of mine haulage consists of supplying
direct-current to the winding niDtor from a gei)cralor which
is driven by a thrcc-phasc induction motor coupled on the same
shaft.
Between the two m.ichincs, a heavy flywheel is
Ilgncr

mounted.
wheel and

When

a(h:rntagc

is

the load

is

light,

energy

i>

stored in the

fly-

given out to the generator on starting up the
trucks, etc., thus tending to keep the load on the induction motor
constant.
The benefit of this system of driving is that full
this

that

all

it

is

very un-

suction through the walls of unproofed

air

be demonstrated by means of the flame of a candle
Although such brick is still used, modern practice

may

brick

or lamp.

requires glazed brick,

tile

or bindled brick.

To

counteract the

due to porous brickwork, the commonest practice
is to paint the surface with a mixture of tar, or a paint with a
varnish body. Faulty setting due to bad workmanship cannot
be thus corrected. If cracks are present and are not of such
dimensions as to necessitate resetting the brickwork, these
should be pointed up. The application of a thin cement by
brush has also given good results.

bad

effects

running in
would the
opening of a single-pole circuit breaker have on generators running
in parallel? What difference does it make if in a 110-volt, 100 ampere
circuit a no-ampere, 220-volt fuse is used in place of the loo-ampere, noIL E. V.
volt fuse?

What

parallel,

The
on

best to install in connection with
single or double pole circuit breakers?
is

is

taken of the elasticity of the direct-current motor,

generators

What

effect

use of single or of double-pole circuit breakers depends

the

In

installation.

railway

practice,

single-pole

circuit

breakers are used, while for ordinary lighting circuits doublepole circuit-breakers are preferable, since both legs of the cir-

Where two

cuit are opened.

generators

fitted

with single-pole

circuit-breakers are running in parallel and one of the circuit

breakers opens,

means

it

other generator, and

that the load

the load

if

was

would be

shifted to the

sufficient to

overload the

machine, its circuit breaker, if properly set, would also
Enclosed fuses for voltages up to 250 are for rated
open.
latter

capacity, similar
link

volt link fuse

in

and construction.

size

minimum

the

fuse,

of like polarity
is

is

^

I'i

With

the

spacing allowable between

in.

in.

lio-volt

terminals

while the space allowable for a 200-

This is because the power in the latter
For the same reason
tlie former case.

is greater than in
one would not use the same switch for a lo-ampere, iio-volt
circuit, as he would use for a lo-ampere, ii,ooo-volt circuit,
although the current in each case is the same.

case

What

is

the best substance to use on coinnuitatois of motors that spark

We

badly?

have a number of

trouble from sparking than

As

was impossible permission was

given f»r

The

to render

known

It is well

highly porous and unless specially treated

is

of

motors in use and have
other causes combined.
A. T.

220-volt

from

all

generators be thoroughly insulated from the ground

1906 that

wherever

I'icaftc

heat-dried brick

doubtless due to cracks in the walls, or to the

is

and room

side wires of a three-wire system?

trouble

ai-e

has been pointed out in this department before, no

N.

amount

commutator compound can rectify sparking due to
With a properly designed machine, if greasy

design.

more

faulty
lubri-

cants are used on the commutator, these serve rather to cause
it,
since most of the substance will
around tlic foot of the brusli, where it quickly accumulates dirt and dust,
A commutator and brushes kept
clean and in a dry condition attract little dirt anti du.<t.
Pitting
of segments is very ofti-n traced to an immoderate use of
conmiulator compounds. In such cases the mica becomes
coaled with a tough varnish formed of uncarbonized and carhoni/cd oily particles over which the brushes jump. The
principal advantage of commutator compounds is the lcs.>cning
of noise, which may be anything from a hum to a shriek, by a
rccliiclioti in the friction.
Vaseline in very minute quantities

sparking than to prevent

collect

has been

found useful for

this

purpose.

ParnfTui

compounds

and there arc a numbtT of good
connnitUitor compounds on the market.
Where hard carbon
brushes arc used some lubricant is necessary to subdue the
screeching noise. If due regard is given to the care of commutators and brushes, very little lubricating substances will be
arc also iisod to .uime extent

necessary.

June

i,

ELECTRICAL

1907.

\\-ORLD.

1

107

CENTRAL STATION SALE OF CURRENT
Electric Service at the Seashore.

—

By Carmelita Beckwith.
The Queens Borough Gas & Electric Company
away, Long Island, occupies a peculiar position.

New

Greater

at
It

Far Rockoperates in

York, and yet supplies current only to seaside

resorts; in fact

its

plant

is

at a

summer

resort

and subject

to

The company's mains
such surroundings.
cover a territory of 18 miles, comprising 15 small towns, Belle

the conditions

of

'^"ey^

tne company, "because of the peculiar conditions.
We supply
energy to shore resorts and country districts, all included in
New York City an extremely large population for about two
and a half to three months in the summer, and a comparatively
small one for the rest of the year."
Mr. Macy believes in advertising, keeping everlastingly before his public the name and ability of his company to supply
everybody's needs. "At the present time," he said, " as a result of pushing electric power, the day far exceeds the night

load of this company.
good showing when it

' '•)'"'>'-ool.

of this territory
•Oc,

is

Our
is

ratio

is

to

i

6,

which

think

I

is

a

considered that the regular population

estimated at 10,000 and the

summer colony

swells the figures to 70,000."

Large space
in

every newspaper is used and copy is changed
Plenty of white space is shown in the advertise-

in

each issue.

For instance, about last
"Democrats and Republicans all
rally around the electric heater."
(Cut of heater.) "They all
vote for it." At Christmas time cuts of all sorts of heating and
cooking devices were advertised as acceptable and useful gifts.
The company buys these devices in quantities and sells at cost
to its customers.
We reproduce some of the Queens Borough
newspaper advertising.
"We bought a large supply of electric portable lamps, and
sold them to our customers at $3.75, cost to us," said Mr. Macy
the other day.
"As a result of mimeograph letters and newspaper advertising we now have several hundred in use. Please
do not think my advertising is original. I read everything I
can about all methods of gaining publicity and adapt to our
company those I consider applicable." Mr. Macy then explained
further that every possible avenue was utilized.
The back of
ments, usually a cut, and a timely one.

\\%%

election-time

N
FIG.

I.

— MAP

OF TERRITORY SERVED BY

T

1

THE QUEENS BOROUGH GAS

& ELECTRIC COMPANY.

Harbor, Rockaway Park, Hollands, Hammels, Arverne, Edgemere, Far Rockaway, Lawrence, Inwood, Cedarhurst, Woodmere, Hewlett, East Rockaway, Lynbrook, Valley Stream and
Oceanside as shown by the map, Fig. I.
It is a problem to set and reset meters for about 3,500 con-

A Great Bargain
WE

ARE GOING TO FURNISH OUR
CUSTOMERS WITH A BEAUTIFUL

ELECTRIC PORTABLE LAMP, COMPLETE

FOR

$3.75

the

read

:

the envelopes are printed with suggestions as to a broader use

of the company's current.

Small pasters are attached to the
is enclosed with the
bills.
Specific literature distributed to the company by manufacturers is mailed direct to customers.
Enamel card-board
signs, "Use Electricity for Light, Heat and Power," are tacked
in convenient locations all over the territory and on each of the
company's wagons and delivery trucks. A blue and white sigfn
bills

and each month some

TAKE A

special circular

Light

See For

LOOK AT

ads

i!i£

And You

IT,

IN

OUR

Will

Streets
Dnve Away

Yourself
Prowlers, Thieves, Burglars

OFFICE

Additional Incandescent Street

same

as

obtained

those

now

in

use

Lamps
can be

for

*'**'*»##^^s»#<^»»*»<'^*'>o** #*»

$20.00,

QueeDS Borough Gas

k

—F.LECTRIC

PORTABLE L.\MP ADNT.RTISEMENT.

sumers at the rate of 150 to 200 a day. Every spring and fall
these Queens Borough meters must be disconnected, read and
bills rendered snnutinics within one week.
The manager of the
ordinary plant cm grasp the magnitude of a situation of this
"This is probably the most expensive plant to operate in
sort.
New York State," said Mr. Carlcton Macy, the president of

per year

LONG

QUEENS BOROUGH
GAS & ELECTRIC COMPANY

*Phone 6a Far Rockaway

2.

Lamp

Thog Umpi BURN ALL NIGHT

Electric Co.

347 Central Ave.. Far Rockaway

FIG.

per

FIG.

3.

— STREET

LIGHTING ADVERTISEMENT.

printed on muslin, "This Building
Lights.

A

Why

not yours?"

is

is

being wired for Electric

displayed on the

new

buildings.

dccalcomanie pictures made glad the heart of every
school child in Far Rockaway.
.Vbout twenty-live thousand of
these were distributed and many of the pictures are still in
existence, though that branch of the campaign is almost forset of

:

ELECTRICAL WORLD
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gotten in the
"Kill

the

Small vanity mirrors, with the wording
and drive out the dampness," are being dis

office.

chill

tributed to aid the spread of the electric heater.

A

few months ago the company began to loan electric tiattrial, and to-day a steady sale of 10 to 20
a month is being made. Other heating and cooking devices are
(oaned. especially to bazaars and fairs. In this latter case the
company furnishes the raw materials, the devices and demonstrator, and the finished product is sold for die benelit of the
object in question. At one of these fairs last summer, waffles
were baked and sold "hot from the griddle," and when accounts
were settled it was found that the waffles had netted that booth
irons on thirty days'

$50.00.

A

kw-hour is made and a special
where heating and cooking devices are conwhere a consumer uses the energy for charging

special rate of six cents per

meter

installed

is

nected aiKl
automobiles.

Last year a General Electric representative visited Far Rock-

The Queens

away and gave demonstrations of electric cooking.
Borough company rented a separate store for
equipped

it

throughout, and sent out invitations

Many summer

tomers.

residents

purpose,

the
to

who had gone home

its

cus-

to

New

York, returned especially to attend the cooking lectures. This
proved to be such a success that this year during August and
beptember, Mrs. Katherine Swan will give regular demonstrations in cooking by gas and electricity.
The Queens Borough company does not furnish electric signs

Every make of sign

free.

sold to consumers at cost and the

is

made free of charge. A large sign is erected
over the doorway of the company's office which is turned on
and off by means of a clock and flash signs are hung in the
connections are

These are employed as suggestions to possible users.
employed who devotes all his time to seeking new

windows.

One man

is

not otherwise gat

"Yes,

it

I

said

it.

assuredly do believe a central station should adverMr. Macy in conclusion, "and keep everlastingly

Everything

tells

activity, the electric

management of

a

central

station.

A man

must know the

people and he can keep in close touch through the newspapers.
Whenever anything occurs in connection with our work which
is

of interest to the public, every newspaper publishes a

story in
aid,

and

its

is

reading columns.

Of

course

all

this publicity

little-

is

nf

given us because of our personal acquaintance with

the people with

A

Lesson for Central-Station Managers.
By H. Cole
men the

Among

central station

A

whom we

public in

all

matters connected with rate making in the central

and particularly

station business,

of the fairness of the

knowledge

their utter lack of

maximum demand

This recent
this ignorance

system.

Minneapolis experience also shows

how

may become

company by forcing

accept an

the central

to

unfair and

points out the

wisdom

station

cxistly

uneconomical system of rates
of carrying out, before

it

too

is

it

it

;

to

also

late,

a

comprehensive policy of public education in the principles of
rate making.
Early in April the negotiations for a new scale of rates was
opened between the city council and the General Electric Company.
The company proposed a new schedule, which, while
incorporating material

in the

reductions

existing

rates,

also

gave much more prominence to the maximum demand principle.
The rates proposed by the company for lighting and small

power service are

as follows

Proposed rate per kw-hour, cents,

from 8 to 10 hours

The
was

with

demand system

The plan, which is, of course, designed to adverof the gas range, might also be modified to advertise electric appliances by companies not having a gas department. The company's policy of giving all the material needed
tise the u<ic

rather

liberal,

but,

amount of material can be baked

in

and gas, miglrt seem

of course,
a day and

only
it

is

a

limited

figured

th.il

worth much more than
It costs.
The things cooked by the diflferent church firKani/a
lions are »old by these organizations at the company's ofTirc.
the advertising value of the >chcine

power taken

in

quantities

daily.

protests,

particularly

against the

maximum-

the council committee having the matter in

;

to 100 kw-hrs., 8c. per kw-hr.

:

5c.

;

;

excess between 100

excess 200 to 300 kw-hrs.,
400 to 500 kw-hrs,, 4c.
7c.

;

6c.

;

300 to

maximum-demand system

was characterized in the
promote unjust discrin\ination, a
the purpose of permitting the company to

public press as "a device to

or baking.

siglit

2
6
8
10
7
3
5
4
lo.o 9.0 8.0 8.0 7.0 7.0 7.0 7.0

charge was visited by numerous delegations of merchants and
business men demanding a flat rate system.
It soon became
evident that the people of Minneapolis were "dead against" the
maxinumi-demand principle, and being utterly ignorant of the
first principles involved in the manufacture and sale of electricity
were insisting on a ruinous system of flat rates. The council
offered the following substitute for t!ie maxinuim demand

scheme

for crKiking. as well as the use of the range

I

lo.o

public repudiated the proposed schedule; the daily press

filled

The

(lever Advertising Scheme.

0.5
lo.o

Special low rates were offered for

schedule

are dealing daily."

Mr. Ludwig Kemper, manager of the Albert Lea Light &
Power Company, Albert Lea, Minn., gives over the use of the
demonstration gas ranges in thr company's office and display
Toom three Saturdays per month to various church organizations and also furnishes all the material they want for cooking

is

number i>l people to the ofBy working through ihcsinumber of ladies are given pract;i

which, of course, brings in a Inrgc
fice that

selling electrical

energy on the maximum demand principle is fully appreciated,
but the recent events in Minneapolis in connection with the
proposed new franchise, for which the Minneapolis General
Electric Company is now negotiating with the city council,
illustrate very forcibly the woeful ignorance of the general

400 kw-hrs.,

first

Estep.

country over the justice and

economic soundness of the modern system of

and 200 kw-hrs.,

at

altogether, there-

a question whether a less inexpensive

is

DAILY AVERAGE HOURS' USE OF MAXIMtJM DEMAND.

in the long run.
As a result of our
branch of our business is way ahead of the
gas.
We propose now to push the gas, and when it reaches
a plane even with electricity, we shall put an energetic man at
It has
the head of each department and then watch results.
always seemed to me that personality enters largely into the

at

No. 22.

and less troublesome plan of advertising could be devised that would give
anywhere near as good results in the way of getting people in
the town acquainted with the use of these ranges.
fore,

business.

tise,"

Taken

for a long time.

it

XLIX,

Vol.

would not otherwise come.

church organizations a large
cal cxporirnre with the convenience of the gas range that might

solely

for

charge any sum it pleases." Realizing the gravity of the situation, the General Electric Company began the publication of
an admirably written series of advertisements explaining in
a simple yet thorough manner the principles underlying the
making of electrical rates and demonstrating the justice of the
maxMinuu demand system. Hut this attempt to remedy matters
by a caiupaigTi of public education came too late. At the last
meeting of the city cmmcil held on .May 10 a re.solution was
unanimously passed, authorizing the conversion of the old city

pumping

stations

Grtieral Electric

into

tnunioipal

Company now

electric

light

plants.

The

has the choice of accepting the

rate system or of entering into competition

with the city.
account of public ignorance the company is dcstiueil to
lose thousands of ilollars through an unfair system of rales.
Perhaps this costly misilakc made by the Minneapolis General
Electric Company in neglreling its cauipaign of education
flat

On

until

it

was too

late,

may prove

central sl.ition companies.

proper lime

in a judicious

A

to be a valuable lesson to other

few hundred dollars spent

at the

compaign of public instruction wcmiUI

;

June
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Have avoided the present difficulty. The justice of the maximum demand system is neither difficult to demonstrate nor
hard to comprehend, but the people cannot be made to consider

midst of a rate-making wrangle.
If
disaster and financial loss are to be avoided the campaign of
public education in rate making principles must be taken up
the' matter

and

fairly

actively

in

pushed long before the day for proposing the new

Theater-Curtain Advertising
g-in.

at

Sheboy-

\\'is.

Previous mention has been made in these columns of the
good-natured rivalry going on between the gas and electric
light companies in Sheboygan, Wis.
The accompan}'ing cut is
made from a photograph of the Sheboygan Theater curtain, in
which the advertisements of the electric light and gas companies
happened to be placed side by side. The gas company came
out first with the chained prisoner advertisement, "Don't be
old

'New

ideas

use gas,"

;

whereupon Mr. Gonzenbach.

1109

Department

Business"

Central

for

50,000 Population and Under.

Stations in Cities of

tlie

schedule arrives.

chained- to

:

Among the papers submitted in competition last year for the
Co-operative Electrical Development Association prize was one
by Mr. Clare N. Stannard, of Denver, Col., which is of
such a high order of merit that it is somewhat surprising that
it was not included among the papers receiving prizes or honorable mentions. An abstract of the paper follows
The first step in establishing a new business department
should be a careful selection of a manager. This beir^ done,
I would divide the city into territories, containing an average
It would then be adof 5000 people each, or 1250 families.
visable to sub-divide each territory into two districts, one a
residence and the other a business. Thus the territory representative would have an opportunity of working both classes of

trade.
I

do not favor paying representatives on a commission basis
for appliances sold, for the reason
that no discrimination

is

made

as

value of revenue secured
through the sale of appliances.
the

to
*l gl5j tPitHSVUHlIM (0

1^.^.

^-,-,,-iii

'-

Nor do

favor a straight salary

I

for the reason

basis,

ducement
Cnotce ^m»

« «»

Low^OES

njLiN nsuflcs

RANKiORftff.^

lAeOLAuTrSnau

IMITURt- tv««.^.
I

«!.(»<

_,_

commission the commisupon the revenue secured and the value of the revenue.
plus

Maham Shoes.

I

SiaOfTiiE

in-

bination of a certain fixed salary

"R01DE.L

,

HIS

no

average work. I favor the plan of
basing compensation upon a com-

Sl11N(lL£$.««v«i »«• fjin«MM

ESCXHIKK *MtMat|«« QSifi

>

that

offered for better than

is

OTURE '«f

BissnoE

Asswmtiat ttarPiAahevS':
*tST PRICtS. ,63l.~ 8" 5' 1^ A!'

a

;

sion based

HMURI

is of course recognized that a
contract taken, bringing in a certain sum per year, where no ex-

It

-^•DONTMTOPRlsa

UFIVEIiS*LSTinE>.RA'".f
0VWI90OI-1-

*VMV

USE

S'»yi
?

ii6nii4

EiEgTRI(i«Y>.Uj;a
snumuMMiimu MiKuW

O.Wvvrs- S'Pna 74 Best RaNOE Made
ilO ECKHARDTfV. F.GeelehowC?

pense
sary,

OiniPlciscHDvEVVOBhS

Wtaomc Apparel iHsusttmuir

CUSTOH MtlOE

.•-HtI;i)Vl.i.\.\'

tion

of the

the advertising on the rest of the
showing how much eiTort is being made
by electrical contractors and supply dealers, as there are three
advertisements by electrical contractors and supply dealers in
addition to those of the central station company.

next space.

curtain

is

Incidentally,

instructive, as

is

neces-

value to the

be spent for construction work.
A representative should be a
man of good character; should
possess a liberal and broad educa-

TH£.\TER CLRI.MN'.

Sheboygan Light, Power & Railway Company,
immediately came back with the response, "Don't go to prison
use electricity," with a hand pointing at the prisoner in the

manager

construction

of greater

company than one where a sum
equal to the amount received is to

HOTEL save

'vlMjipaVOEWilNOPKM

SHOES

for
is

selection of representatives,

it is

good

and

wise,

if

health.

In

the

one
Another

possible, to choose

having the necessary qualifications of a power expert
should qualify as a sign, window and outlining expert. Another should possess special knowledge pertaining to illuminating engineering. Men thus equipped can very materially assist
the other representatives where special technical or expert

knowledge
tives

is

The more knowledge

required.

possess along

all

lines,

the representa-

including electrical engineering,

the greater the efficiency.

Headquarters for Baby Milk Warming.

The engineering department can render

great assistance to

the commercial department by giving material aid on all large

An

enterprising central

station

manager

in

Minnesota has

recently rather unwittingly, although not altogether unwillingly,

constituted the company's office and display room a kind of
baby feeding headquarters for mothers who are downtown
shopping with their infants. It came about in this way. The
manager himself had a baby of the bottle-feeding age and
his wife, intending to be downtown one day with the baby,
asked if she could not come into the office and use one of the
milk warmers in the office to warm the youngster's milk while
she was downtown so as to save her going home for the process.
Of course, he was willing, and soon other mothers hearing of this convenience wanted to know if they could not do
the same thing, to which the manager gladly acquiesced, and
the central station office
the

town

hard

as well as a

to get a better

now baby-fccding headquarters
number of other things. It would
is

advertisement for the money.

for

be

installations of light

and power.

when working on isolated
ments should work in unison.
value

Its

advice

plants,

is

also of great

and the two depart-

S.\LESR00M.

should be planned to show all electrical devices and appliances with the proper display of tlie various kinds of reflectors
and glassware designed to properly reflect the light. The effect
of decorative lighting should be incorporated; a full supply of
staple and fancy electric fixtures should be shown, also difElectric
ferent forms of display, w-indow and sign lighting.
domestic and industrial appliances should form a pornianent
It

part of the office display.

CLERICAL

AND SALESROOM EMPLOYEES.

In conducting a new business department it is necessary to
have an efficient office force to properly keep the records of

ELECTRICAL WORLD
the office and representatives' work.

Unless this

is

done one

cannot intelligently analyze the results being secured.

Too

great care cannot be exercised in the selection of office

salesmen.

They should be

able to not only sell goods which

the consumers ask for, but should possess the ability to create
in the simply curious

a desire to purchase goods offered for

sale.

A bureau of information in the salesroom should be presided
over by one of the clerks who would perhaps only devote a
portion of his time to it A list of the vacant houses equipped
with electricity should be compiled, with daily revison. A hotel
and boarding house director}' might be included in this work.
Railway time tables should be on hand, and the public should
be invited to make use of free telephone service. In fact, many
features intended for public comfort and service could be in-

NEW

This should consist of the active officers of the company, including, of course, the general manager, secretary-treasurer,
superintendent, chief engineer, commercial manager, heads of
important departments and one or two representatives. This
committee should meet at regular stated intervals for the purpose of discussing all new business matters.
Suggestions for
improvement or work of the department should be taken up and

found that from the varied interests
many new and original plans
will be formulated.
Furthermore, a spirit of harmony will be
cultivated, which will in turn be transmitted to all departments of the company, a most important factor in the conduct
of new business work.
discussed, and

will be

it

represented in

committee,

this

This should be presided over by the new-business manager,
at which time orders should be given and discussed, reports received irom the ropresentatives, giving a record of the previous
day's -work, and preliminary reports presented, showing the nature of the proposed day's work, matters of mutual interest
discussed and verbal reports given by representatives of interesting and important contracts closed.
Thorough discussions
will result in creating and maintaining interest and enthusiasm.
This meeting should be held for a period of one-half hour,
usually from 8 to 8.30. It is the universal experience of representatives attending meetings as above described that the time
thus spent is of a most profitable nature, and the efficiency of
their

work has been

which time various appliances are thoroughly explained and
way many ladies forming the various church societies

luminating and
of

all

liglrt

electrical

engineering, and

a

thorough

study

the principles involvc<I in the supplying of <-lcctricity for

and power.

Oft rimes in interesting
uses.
churches in demonstrations, as just described, it is found profitable to present the church society, free of charge, with some

one or more

work

practical

demonstrations

Money

electric appliance.

usually proves very effective and

is

of

great

rarely wasted.

In organizing this department and carrying forward the
work, it is found advisable to first make a house to house canvass, carefully carding all prospects, upon the completion of
which the company possesses itemized and detailed information
showing the amount of possible business to be secured. This

when

information,

and

able,

is

tabulated,

be found useful and valuthe electric company has

will

of particular value

when

competition, either in the form of another electric or gas com-

When

carded, the

names and addresses appearing on

the cards provide proper lists

be used in sending out ad-

to

vertising.

Representatives should not only be able to take orders, but
sell goods.
They should canvass all pro-

possess the ability to

posed extensions. One of the most important features of their
work is the securing of additional consumption from present
consumers. All complaint work should be carefully followed
up, and reports made to the office of all poor service, making
sure that such service is remedied.
It is important that they

watch

all

new

buildings,

making sure

that

all

electrical features

are incorporated during their construction, that feeds are of
sufficient size to take care of lighting other than tlie interior

them

They should

visit

window

architects

in electricity for both domestic

The holding

lighting, display

and builders,

and

of business already secured

feature of a representative's work.

I

is

deem

and

interest-

industrial use.

a
it

most important
unwise to ever

discontinue any business simply upon the request of a consumer. It will be found in many instances that much business
can be held by a representative calling on the consumer. They
can aid the advertising work by supplying ihe one having
charge of the advertising with valuable and detailed infiirmation.

SPECIALIZING

IIY

WEEKS.

found to be a most profitable way of directing the
For instance, on consecutive
efforts of the rcpresenta/tivcs.
weeks it is wise to specialize respectively on signs, outlining,
win<l()W lighting, power, decorative lighting, additional consumption on present consmners, etc. After specializing a week
it is well to have a reijort of the success attending their efforts
on this class of work. It is further foimd that whcji specializ.This

is

ing, representatives

concentrate their

ter results are secured than

efforl-s

and, therefore, bet-

when working otherwise.

It

must,

of course, be iinderslnod that in doing this work the regular
Many prospects are seline of work nni.st not he neglected.
cured during a week of specializing where contr.iels nre afterclosed.

IN(KEASEI) CONSUMI'TIIIN OK I'RKSKNT

value

and should not be underestimated. They might tie claMifird
as follows: Office, home and oliurch.
At the office or salesroom the varioui electrical appliances

spent in demonstration

is

DUTIES OF THE REPRESENTATIVE.

wards

nKMONSTRATIO(*«.

The giving of

maiterially aid in the popularizing

domestic

for

electricity

ing

be well to incorporate in this work some or all of the fe;iturfs
found in the scic-ntific study of salesmanship, a course of il-

advertising

in this

outlining.

This should be held each week. An organization should be
formed, having permanent officers, consisting of chairman, vicechairman and secretary-treasurer. The meeting should be presided over by a chairman, conducted along the lines of parliamentary law. Educational matters should be taken up and discussed, the meetings usually being held for a two hours'
evening session.
Papers of interest should be presented and
discussed.
Debates Jtr pcrtintat subjects should occur.
It
mitrh* be of interest to have two representatives occasionally
give an cxhibiti</n of how a sale should be made, one acting
In this -way many efas salesman and the other as customer.
fective arguments can be presented which will assist those
listening in their daily work.
The holding of this meeting gives the rcprcsentalivcs an opportunity of discussing many important matters, which on
acctiunt of limited time c-innot be taken up at the morning
nicrtinga.
In additifin to the features just mentioned, it might

effective

be accomplished.
Church societies are frequently irvterested in allowing to be
given in their church parlors or kitchens a demonstration, at

system, for instance, sign lighting,

greatly increased.

WEEKLY EDUCATIONAL MEETING.

22.

may

pany.

DAILY MORNING MEETING.

way very

In this

appliances.

electrical

of

BUSINESS PLANS COMMITTEE.

No.

and devices should be carefully and thoroughly demonstrated.
In fact, the last two or three days of each discount period it
might be wise to arrange for a competent person to demonstrate electricity as applied to the various domestic uses, showing among other interesting things, the chafing dish and variNeighborhood
ous electrical cooking and heating appliances.
demonstrations can profitably be given in consumers' homes,
The
allowing the consumer to invite a few special friends.
company deitionstrator cooking a meal and using exclusively

become interested and very

corporated under this heading.

XLIX,

Vol.

It

is

prolit.nlilc

lo

.-Lssign

men

to

CONSUMERS

work exclusively

U|von

in

rrrasing the consiuiiption of present consumers, explaining to
thcin and ititercslinn llietii in the inslallalion nf additional

:
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domestic appliances, also decorative lighting and power, thus
increasing the company's revenue very considerably.
.\D\'ERTISING.
-

The work done by

the representatives should be assisted by

with Uie

personal advertising and by the lady demonstrator, providing
the company has one in its employ.
The new-business manager should have direct charge of the
advertising,

changing

daily

the

advertisements

company

for years,

By

daily record should be compiled, by the office department,
to the representative, showing the appliances and or-

and given

ders taken and complaints registered.
Thus he is enabled to
in close touch with all business transpiring in his territory, w-hether of a personal nature or coming through the office.

keep

It will be profitable for the company to maintain a portable
building, in which should be a complete display of electrical appliances.

The new-business committee, as before described, should sugmany ways and means of assisting the representatives. A

gest

room should be maintained in which to hold
and papers and catalogues should be placed on

representatives'

for ready reference.

Prizes

may

be offered to regular employees of the company for the one securing the greatest number of tips which are executed, such tips being given representatives, who are thus enabled to close orders which otherwise
might not have been secured.
file

of no further cost.

It

is

appearing in

W.^VS TO .\SSIST REPRESENTATIVES.

their meetings,

is

Co-operative Lighting of Streets by
Merchants.

the local newspapers.

A

and

not an unusual thing for a new business department to receive in revenue, the first years, three or four times the original
investment.

Fred. G. Bolton.

Houghton, Hancock and Calumet are the principal towns
served by the central station of the Houghton County Electric
Light Company.
Each town is practically of the same size
and layout, and friendly rivalry exists between the merchants
of each, not only as to the adoption of the best methods
of
advertising, but also as to the best and most up-to-date methods
of properly illuminating the main thoroughfare of their respective towns by night.
This rivalry may be the sinew of the
success of co-operative lighting of streets by merchants in this
county, but be that as it may, I feel perfectly justified in saying
we have at Hancock the most unique and beautiful method of

any town of
In the year 1903, Hancock took
taining the firemen of the Upper
accordingly different committees
street illumination of

for their entertainment.

One

equal size in this state.

upon

itself the task of enterPeninsula of Michigan, and
were appointed to arrange

of these committees,

known

as

USES OF ELECTRICITY.
Special

work

features

as follows

:

may be incorporated in a representative's
He should occasionally go over his own busi-

ness territory at night, thus determining where the dark spots
are, and seeking to interest merchants in various forms of display lighting; again, demonstrating to the merchant who has a

dark store the value of

his neighbor's brilliantly illuminated
Representatives might occasionally go over
their neighbors' territories at night, reporting at the next morning meeting suggestions whereby he would seek to improve the
conditions found.

windows or

stores.

Tlie giving of souvenirs is frequently of assistance in increasing the company's business. An expert window dresser might,
at certain seasons of the year, be profitably employed, dressing
and arranging, free of charge, windows illuminated by elec-

way seeking to interest merchants in additional
of light, also merchants not heretofore advertising by means of electricity.
tricity; in this

installations

It should be the aim of all commerciaJ men to secure
the
hearty co-operation of all the employees, for it will be found

and line men can frequently assist the
securing business.
Representatives should
constantly be on the lookout for ways and means of increasing
the company's revenues.
that the office, station

representatives

in

RESULTS.
Results can and have been secured more than compensating
many companies for the money spent in the new business department.
Specifically speaking, through this department the

consumption per kilowatt per inhabitant can be materially increased.
This is true also of the consumption per consumer,
and the consumption per 16 candle-power lamp connected to
llie

system.

This department

is an important
factor in reducing the manufacturing cost per kilowatt, also reducing the costs per kilowatt delivered to the consumers, which necessarily increases
the company's profits. The department should be an important

factor in increasing the daily load at all times except
at the
peak, thus lessening the amount of current lo.'iscs, reducing
the
cost per kilowatt for manufacture and distribution, increasing
relatively the profit.

1.

— NIGUT

is

remains

SCENE ON A H.^NCOCK STREET.

the "Decoration Committee," got together for the purpose
of
illuminating their main thoroughfare and city hall,

properly

ind with the advice of the officers of the Houghton County
Electric Light Company, approved and adopted the following
plan

The
other

stringing

on

each

of
side,

two strands of wire one above
from one end of the business

the
sec-

tion

of the main street to the other end;
the placing
on these strands of wire, incandescent lamps of four candle
power, four feet apart, having the lamp on the top wire placed
directly over the center of the space between two lamps
of the
lower strand, so that virtually the street was lighted by electric

bulbs placed two feet apart, on each side its entire length.
tower and entire front of the city hall was also wired

numerous incandescents.

When

The
for

work was completed and
the current turned on it presented a novel and pretty sight.
.'Mthough this arrangement was only intended to be temporary,
so well did

it

over,

clubbed

they

the

take with the merchants, that after the fair was
together and were successful in getting

enough subscriptions

further found that each prospect secured serves to assist in developing new ones.
It will further be found that the
field is inexhaustible.
While in some instances the costs to secure new business the first year seems high, the fact must be
taken into consideration that the business thus secured
It

HC

warrant having the lights turned on
for Hancock.
Houghton was not going to be outdone by its neighboring
town and its council began to got busy along similar lines. .\
connnittec was a])pointed by the mayor to take the matter in
hand.
This commitlco waited upon tlio management of our
each Saturday night.

to

So much

ELECTRICAL WORLD.
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company, who agreed

two blocks of the main thoroughHancock as a demonstration. This much
merchants wanted more, and the committee got busj'
subscription list, and were successful in raising
to light the business section of their main street its
to light

The

Vol.

XLIX, Xo.

22.

Utility of the Central Station Bulletin.

fare similar to that of

done, the

upon

its

sufficient

entire

length

on each side with incandescent lamps of four
Saturday

candle power, placed four feet apart, not only on
nights, but each night of the week.

Calumet followed

in the footsteps of

these two towns were

somewhat ahead

Houghton.
of them,

Seeing that

Hancock took

greater courage and brought the matter of having this extra
illumination of their main street each night, instead of Saturday

night only, before their council,
mittee to take up a

new

who

in turn appointed a

com-

among their merchants.
of our company (which by the

subscription

list

This committee, with the aid
way took kindly interest in it also) were successful in raising
all but $40 per month of the amount required, in order to have
our company reconstruct the line, placing the lamps four feet
apart instead of two as heretofore, and burning each night of
Not undaunted, the council at its regular meeting
the week.

The

published in our issue of April

article

6,

"Is

entitled

Bulletin a Result-Bringer?" has created considerable dis-

the

cussion

among

current.

We

persons interested in central station sale of
are in receipt of several communications bearing
on this subject. Mr. La Rue Vredenburgh, superintendent of
the exhibition department of the Edison Electric Illuminating
Company of Boston, gives data in regard to the experience

The first
of his company in publishing "Edison Light":
number was issued in May, 1903, and for upwards of two years
the issue was confined to 5000 copies a month, which were
distributed

men and

time

was

it

At

publishers.

decided

to

21,000, including all the

and builders, engineers,

contractors

architects,

to

estate

real

expiration

the

the

increase

circulation

customers of the company,

of

that

about

to

same

at the

time enlarging the publication to a 16-page booklet.

About a month ago the question was

same

and

quantity,

of the general agent's department, with heads

members

the

all

raised as to the ad-

continuing sending out the

of

visability

of other departments, were called together, and an expression

was asked as

of opinion

mailing

list

The

was.

mously

about

to

its

down

to the advisability of cutting

original amount, or continuing

the

as

it

it

on the part of those present was almost unani-

vote

favor of continuing the plan then in operation, namely,
all the customers of the company each month.

in

sending copies to

Those representatives who came

into

immediate contact with the

expressed their opinion unhesitatingly in favor of the
bulletin, saying that they considered it a decided business
public

tendent
to

Vredenburgh says: "My

Mr.

bringer.

exhibition

the

of

department,

meet the public quite generally, and

position,

of
I

superin-

as

course enables me
constantly hear very

favorable expressions regarding this publication, and while, as

you know, there
sort

this

of

is

great difficulty in tracing direct results from

penditure involved

Speaking

for

am

I

efltort,
is

thoroughly

satisfied

the

that

ex-

fully justified."

advertising

the

department

of

the

Public

Service Corporation of Newark, Miss Frances Nelson, editor

FIG.

2.

— DECORATIVE

STREET LIGHTING IN HANCOCK.

appropriated $40 per month towards this undertaking to meet
the deficiency, and now Hancock, Houghton and Calumet enjoy

having their main streets as light as day, each and every night
of the year.

The question may be asked:

Is this form of street illuminaincome for the central station? In

tion a profitable source of

our case, I answer "Yes." We derive a yearly gross revenue
of something like $5,000 per year, or in plain electrical terms,
2 els. per kw-hour for energy consumed.
This gross income
with the cost of operation reduced to a minimum is profitable
to our company, and although we have only a yearly contract
for

the

lighting of these

lamps, yet so well

pleased are the

merchants that I firmly believe that the contract will be renewed from term to term for a number of years to come. As
a reason for this belief, I will state that Houghton, at the
present time is entertaining the advisability of extending this

form of

street

lighting

to

residcntal

streets

as

well

as

the

Houghton should do this, the other
towns arc sure to follow. And now may come the question.
How can this be accomplished in other towns? The same as it

business section, and

if

Uclicvc yourself, that you have
has been accomplished here.
got a good projwsition to give the people and then prove it to
them, by lighting a few blocks at your expense as, a demonstration, and I believe if you do this your success in the venture is
assured.

We must show our goods to the buying public before we
can sell them, and this in as true in selling electricity as in any
send herewith I'igs. I and 2, snap
I
other mercantile line.
shots of Quinry Stfrt, ILiiicock, tikcn after the cirrtricity is
turned on at night.

"Light

of

its

is

fulfilling

&

Power," says

:

"We

the mission for which

feel that 'Light
it

was

started.

&

Power'
never

It

was intended for a direct business bringer but has been and is
now an educational proposition. To this end we have always
made it local to our field. When we want to show signs, they
always are New Jersey installations. When we want to prove the
benefits of electric power, we use as examples the power installations of our own customers.
It is the same in all other
We do not believe in wasting our ammunition on
branches.
abstract generalities when we can show John Jones what Harry
Requests to be represented in 'Light &
Smith is doing.
With these we invariably comply, a
Power' are frequent.
two-fold

being assured; a pleasantcr business relation

result

and an increased interest on the part of the customer. That
the luilU-tin is doing an educational work is evidenced by the
fact tliat our solicitors very often find full files preserved.
"Aside from the regular general distribution of 10,500 a
For instance, if wc
month, we frequently specialize them.

show
copies

a particularly
to

the

good dental

dentists

in

our

wc mark and mail
The same thing is
interests wc wish to reach.

installation
territory.

done with all the other particular
But our bulletin doM not go simply
It

goes to those

who

to prospective customers.

are already using our current.

We

want

keep up our educational process, for there is a possibility
thai wherever current is used to-day more may be sold tomorrow. What wc think of the valiu- of such a medium is
evidenced by the fart that with the July issue it goes into its
fourth volume and since its first edition it has grown from
eight pages, printed in one color, to its present size of sixteen
done in two colors with especially designed covers. But we
don't view it as an inimcilialc Inisiness bringer; wc consider
to

its

cumulative results."
II.

K.

Mohr,

manager of the advertising
Gimpany, writes: "Is the

Philadelphia FJcclric

burc.-iu

of

the

central station

June

i,

ELECTRICAL W^ORLD

190-.

bulletin a 'house organ,' or

is

it

simply published as auxiliary

1113

Letter to the Editors.

advertising, with no other definite purpose than that of blowing

the company's trumpet as loudly

In the latter case,
orately illustrated,

and expensively as possible?
no matter how handsomely printed or elabwill not the constant iteration and reitera-

tion of the interesting fact that the

new

share of

its

and, in any event,

shut

company

is tlie

down and new

of the

officials

really obtaining

constant summarizing of private plants

electric, signs installed sufficiently

and interesting advertising upon which
from $2,500 to $50,000 per annum ?"

The

is

business pall on the recipient of the pamphlet,

spend

to

Company

Philadelphia Electric

valuable

anywhere
did not

sanction the publishing of a bulletin, Mr. Mohr states, until
they were convinced that such a publication had a valuable

A

function to perform as a "house organ."
"house organ" is
primarily intended for the existing customers of any company,

and

used only in a secondary sense in advertising to the consumer, and that is the Philadelphia Electric Company's theory.
is

They

most important mission
and cement the cordial relationship
existing between company and customer; to endeavor to make
the understanding between company and customer as complete and thorough as possible to acquaint the customers, in all
frankness, with everything which can be of any possible interest in its effect upon them as the purchaser or upon the
company as producer.
Their theory is that it should be driven home to the customer
that there are no secrets in the generating and selling of
the primary and

believe that

of the bulletin

to increase

is

;

that

electricity;

there

is

nothing arbitrary or unusual about

proposition, no more involved
than the everj- day purchase and sale of any ordinary commodity.
it;

that

With

is

it

plain business

a

thought in mind they only publish the bulwhile for the information and in the interest of their customers."
In other words, when there is anything to say of interest, the bulletin is published.
They claim
that a satisfied customer is of considerable more value as an
advertisement than a new customer obtained as the result of
letin

this

"every

little

advertising.

Every

upon
any of
their customers, such as a simple description of the working
of a meter and the reasons for its accuracy, together with ease
of testing, etc.
methods of economizing in the use of electric
power and light an exposition of the various free services
rendered and how to obtain the same in the least troublesome
manner, and so on.
The editorial columns are used from time to time to give
official expressions of opinion of the executive regarding matters affecting the public utility company and its policy.
Published in this way they believe that the bulletin stands a chance
of remaining of interest to the customer, and that it also saves
to the company many of those consumers who do not take the
trouble to complain when dissatisfied with the service, but
a

subject

contains

issue

which

at

least

one

leading

would be of particular

article

interest

to

;

;

suddenly notify the company to discontinue furnishing current.
In the February

number of

their bulletin they called attention

had been greatly
reduced since the publishing of the bulletin, in fact the percentage of lamps disconnected to lamps connected, during the
year 1906, showed a decrease of 17 per cent over the year 1905;
and to quote further "Taking the statistics of 1905 as a guide,
the percentage of lamps disconnected to lamps connected is
lower in the case of The Philadelphia Electric Company than
that of any of the large lighting companies in the country. We
take this fact as an indication that the traditional friendship
existing between this company and its customers has become
closer and more intimate during the past year."
The bulletin quistion is certainly one of broad interest to the
The consensus of opinion is that ho
central station manager.
must advertise, must bring the personality of his company into
close touch with the consumer, and whether or not he publishes
a monthly bulletin, is a matter to be determined by the special
to the fact that this class of "disconnections"

:

conditii ns in his

own

field.

Reading Lamps.
To

the Editors of Electrical

World:

—

Sirs The question of reading lamps for use in residences hai
been somewhat of a thorn in the flesh of central station managers
for many years, and it is not a matter for comfortable reflection

many electrically lighted homes the oil reading
has a place and is regularly used, although electric
used everywhere else in the house. There are two rea-

that

lamp

still

light

is

in

sons for this condition of affairs. The great majority of electric chandeliers in use to-day are utterly unsuited to use as
sources of reading light. This has forced the use of electric
portable lamps, and the great majority of electric portables are
decorative rather than useful appliances. As the reading lamp
is the one which should bring the central station more mcome

than any other one lamp in a home, the question is certainly one
more importance to a central station company than might at
first be thought.
To begin with, what is the trouble with the
majority of electric portable lamps.
of

The answer is that most are constructed in defiance of the laws
of light and of common sense, and if perchance they happen to be
of proper shape to throw light around the edges of the table
where

it

is

needed, a long fringe

obstruct what

is

hung around

the edge to

useful light might otherwise get out.
On
the other hand, our old friend, the kerosene lamp, with the deep
opal dome reflector is most efficiently equipped to put the light
little

where

it is needed around the reading table.
The most effiforms of electric portables have deep dome-shaped reflectors following closely in shape the opal dome used for so many
years on gas and kerosene lamps. To add to the handicap of
the electric portable, it has frequently been equipped with a clear

cient

bulb lamp.
The light from a clear incandescent lamp
comes from a very small filament, while that from a kerosene
lamp comes from a large flame, with the result that the glare
from the highly glazed papers common now is likely to be
much more anno>nng from the clear bulb incandescent lamp
than from the kerosene flame. The obvious way to remedy this
glass

latter difficulty is to use a

that the light will

There

frosted bulb incandescent lamp, so

come from a

probably

larger surface.

always

be considerable difference of
opinion between individuals as to the relative desirability of
the illumination obtained for reading purposes from a table
will

lamp, as compared with that obtained from a properly equipped
By .properly equipped chandelier is meant one having at least one socket for a reading lamp pointing straight

chandeher.

down and equipped with

a fairly concentrating opal or prismatic reflector which will give a good illmnination for reading purposes anywhere under the chandelier.

Those favoring thus placing the reading lamp on the chandeargue that it does away with the tiecessity of sitting close
up to a table and holding a book near the lamp to read; that

lier

the efficiency

is

practically as high or higher than with a table

lamp and that the table lamp is an inconvenience and a relic
of kerosene and tallow candle days which can be well relegated
to the scrap heap with the introduction of a lamp which does
not have to be set on a table, but can be placed up out of the
way. They also maintain that with the reading lamp on the
chandelier there is enough general illumination of the room
whereas with a table lamp frequently
for ordinary purposes
additional general lighting is necessan,'. Those who champion
the table lamp argue that a well-lighted space around the table
;

with the rest of the room in semi-darkness gives a cheerful,
cozy effect that cannot be obtained by any chandelier lamp, and
that with the light coming from one side of the reader there

annoyance from the glare from glazed paper
coming from above. The argimicnt as to
the cozy effect is a matter of personal opinion, upon which
argimient is useless. There is undoubtedly some force in the
contention that reflection from paper can be more .mnoying
with light from above than from one side, although that- is
is

likely to be less

than

if

the light

is

—

;
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matter of the angle at which the reader holds the
as a rule, is instinctively taken care of by the
The purpose of this letter is not to take sides on
reader.
this question, but simply to call attention to the numerous

tribulations caused to the electric light industry

largely a

XLIX,

No.

22.

by improper de-

sign of reading lamps and to point out where he the paths of

and,

paper,

Vol.

escape for the future.

Chicago,

III.

S.

N. Garrison.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.

given.

—

—

Determination of Losses in Motors. C. F. Smith. An illusManchester Section of the
trated paper read before the
(British) Institution of Electrical Engineers. The author con-

some length

siders at

the application of the retardation

method

of determining the losses in motors with and without auxiliary

After dealing with methods involving the use of a

flywheels.

classifying the different losses

met

with, he describes a

Highly-polished silver

highly-polished copper 0.60,

0.92,

white blotting paper 0.82, chrome yellow paper, 0.62, plain deal
(clean) 0.45, light pink paper, 0.36, yellow painted wall (clean)
0.18, black paper 0.05, black cloth
I" domestic lighting it is suggested
that high-efiioiency metallic-filament lamps should be arranged
in straight tubes, backed by reflectors and placed along behind

0.40,

emerald green paper

0.012, black velvet 0.004.

After

deep frieze molding; the principal intensity of illumination
should oome from one definite direction, preferably from the

num-

direction in which daylight enters

flywheel as applied to continuous-current motors, the author
discusses tests of alternating-current induction motors.

~

a

the ceiling

;

from which the

desired should be of a white matt surface,

ber of methods by which each group of losses can be measured.

diffuse reflection

—Lend.

and walls should preferably be of light tints. These highefficiency lamps could be arranged in lengths of, say, 12 ins.
giving four in series on from 200 to 250 volts, the total number

Elec. Eng'ing, April

11,

Lamps and

18

and

25.

Lighting.

—

Comparative Costs of Gas and Electric Lighting. E. G. KenNARD. A paper in which the author first gives the average
prices of electric energy and gas in London for lighting purposes during the past 16 years. The rates for electric energy
have steadily declined until in 1906 they were nearly one-half

—

of the value in the year 1891, while the price of gas has decreased
only some 3 per cent during the same period. This indicates
that the price of gas has almost reached

its

minimum

value,

while further reduction in the rate for electrical energy

may

be expected from the adoption of larger power stations, etc.
The author briefly discusses the various items of cost which
enter into production of light, and then gives a summary of the
different incandescent lamps and arc lamps now available for
commercial use with tables on thoir first cost, power consumption, etc. He then discusses the cost of gas lighting. He
finds that for from 40 candle-power to 60 candle-power the
best electric lamps, like tungsten, osram, are more expensive
than Wclsbach and inverted gas mantles and that the price of
energy would have to be reduced to about 5 cents per kvv-hour
in order to make the cost of electric lighting equal to that of
However, it
gas using gas at 66 cents per thousand cu. ft.
is impossible to obtain efficient gas lighting for lamps below
40 candle-power, while low-candle-power efficient electric in-

candescent lamps arc available. The author finds that for small
candle-power lamps, where low voltage is obtainable, electricity
Where the effective illumination of
is cheaper than the gas.
large areas

lamp

is

required, the flaming arc

"From

employ.

to

lamp

is

the cheapest

the trend of recent electric lighting

supply
continuous current at a pressure of about
60 volts.
On this voltage arc lamps can be opcratid singly
without needless waste of power in resistance beyond that required for regulation, and also metallic-filament lamps of from
10 candlc-powcr to 16 candle-power can be used. Unfortunate-

developments,"
for the

in the author's opinion, "the ideal electric

consumer

is

a continuous current 60-volt supply is only practicable where
generating or converting plant is installed, 100 volts
being the niinimnm pressure used on large continuous-current
networks. An alternating-current supply is, on the whole, pref-

is

of lamps being installed according to the highest intensity of
illumination desired, and such switching arrangements

—

priv.-itc

erable to continuous current at 100 volts for private liKhtiiig.
as any re<|uircd voltage can be obtained by the use of trans-

The chief objection to running a large number of
formers.
small transformers on lighting mains is the exceedingly low
power factor obtained, especially at light loads." The author
concludes that nuiny existing ciedric lighting plants coulil br
improved by using the modern lamps.— I-onil. Eli-c. Eng., Ajiril
19,

26 and

May

lllumiiinlinn.

probably the filament

is

J.

D. MArKENzir.

— An

article diiciissing

some

The following comparative
general problems of illumination.
figures of cocflicienUi of reflection of ililTerrnt materials are

Lamps

a zirconide of tungsten.

for

200 volts have been made, a matter of the greatest importance

from a distribution point of view in England. The loo-volt
lamp shown at the lecture had six separate loops of wire
mounted in series. A recent improvement is to provide an extremely light spring to keep each filament taut and thus to renIt is probder the lamps capable of burning in any position.
able that tungsten or a

compound

ciency lamp of the future.

An

will

provide the high-effi-

illumination of one candle per

watt is hoped for, but at the same time to -provide a filament
having a resistance of 500 ohms fine enough to g^lvc 20 candles
with 20 watts will require a very great effort of inventive

skill.

—Lond. Elec, May 3.
Arc-Lamp Carbons. — C. Khhter and H. Haeser. — An

illus-

trated article in which the authors discuss the disadvantages of

arc-lamp carbons lacking in absolute straightness. They describe an instrument which enables one to test the straightness
and also to measure the length, the diameter and the form of
cross-section.
Elck. und Masch., May 5.
Determination of Mean Horisontal Candle-Power. F. UpPENBORN. A translation in alwtract of his recent German paper
giving a comparison of difTcrent methods for determining the
mean horizontal candle-power of incandescent lamps. Ixjnd.

—

—

—

Elec,

May

„
Power.

3.

—

—

Troubles with Direct-Current Machines. \V. II. Eager.
In an article entitled "Ex|>erienccs on the Road," the author
describes some troubles of direct-current machines and their
remedies. They have to do with sparking at the commutator,
broken leads, irregular neutral point, grounded armature, shortTroubles may be prevented to a
cirniited or reversed cdils.
large extent by properly heeding such precautions as the followMachines should be located in dry places, free from dust
ing:
If the latter is impossible, an enclosed machine
and dirt.
New machines shipped during damp or cold
should be used.
wivathcr should stand several days before voltage

3.

—

as

—

—

ly,

a

made

would enable two or more combinations to be employed whereby this intensity might be reduced. Lond. Elec. Rev., April 26.
Incandescent Lamps. J. Swinburne. A discourse at the
Royal Institution on incandescent illuminants. The author first
discussed the incandescent gas mantle and its theory and then
spoke of the Nernst lamp and of recent improvements in
metallic filament lamps.
The "zircon" lamp was on exhibition
and was understood to be made of zirconium and tungsten

they arc
ly

fitted

liable.

to the

is

applied to

may

be dried after the swelling to which
All connections should be tight, brushes proper-

them, so that they

ronnniilatnr,

and

oil

rings

working properly.

—
June
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After a machine

A

clean.

is

started

it

requires

supervision.

Keep

cotton cloth neatly wrapped on the end of a

it

The paper

given.
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deals with belt-drives, direct-coupled drives,

flat

flexible-shaft drives, direct-coupled vertical-shaft drives, spur-

is better than waste on the commutator.
To polish a
commutator use sandpaper, never emery cloth. An air blast
readily disposes of dust. Keep oil away from parts that are not
supposed to be oiled.
Oil rots and destroys the insulation.
Never let a machine spark. If it does, stop at once and locate
the trouble, but do not let a machine keep on sparking day after
day.
It eventually means a new commutator and before that
an endless supply of brushes. Electric Journal, May.
Electric Equipment of a Dock. An illustrated description of
the electric equipment of the new dock at Clydebank.
The
original intention of the Clyde Navigation Trustees was to em-

wheel drives, idler-wheel drives, various forms of self-contained
reducing gears, planetary gears, chain drives, worm gearing and
continuously variable speed devices. Lond. Elec. Eng'ing,
April 18 and 25. In die discussion which followed, W. B. Hird
showed some curves on the give-and-take of energy between the

stick

—

ploy entirely hydraulic machinery, but after experimenting with
electric cranes

and making

full

inquiries as to the

similar machinery elsewhere, they

realized

working of

the advantages

the electrical over the hydraulic machinery and

it

was

of

finally

—

motor and the flywheel of electrically-driven shearing and
punching machines. W. W. Lackie described a form of friction gear in successful use in connection with some electricallydriven pumps at Glasgow. Lond. Elec. Eng'ing, May 2.
Wind Power. W. O. Horsnaill. The first part of an article in which the author considers the possibility of utilizing wind
power for the electric lighting of country houses. The necessity of storing energy is pointed out and some account is given
of actual installations. The article is to be concluded. Lond.

—

—

—

Elec,

May

3.

decided to employ electricity exclusively as a motive power.

The

and an important advantage is the avoidance of
troubles due to freezing, which caused much delay and loss last
winter in the case of some hydraulic coal hoists. Two of the
hoists are already in working order, one of which is capable
of raising a load to a height of 50 ft. and the other to a height
of 60 ft. Each is designed to deal with 1000 tons of coal per
hour, and under normal conditions of raising a total gross load
of 32 tons to a height of 50 ft. in 30 seconds and of tipping a
wagon up to a maximum of 45 degrees in six seconds. The
whole of the machinery is placed at the top of the hoist, and the
controlling gear is so arranged that the cradle can be automatically stopped at any predetermined position, so that any
In conpossibility of overwinding or overtipping is obviated.
nection with each hoist

is

a tipping turn-table, 18

ft.

in

diameter,

which can be tipped or tilted upwards, so as to compel the
wagon standing on it to run off the table into the hoist cradle.
A feature of the equipment of the power house is the use of a
flywheel on the generator shaft, to deal with the intermittent
load caused by the working of the coal hoists. -Lond. Elec.

—

Eng'ing,

May

2.

Peat as Fuel for Central Stations.— A note stating that the
Siemens-Schuckert Works are at present engaged on the establishment of an electric lighting and power station in the vicinity
of Aurich, East Friesland, which is intended to furnish an electricity supply to a number of localities in that region, and the
utilization of peat as fuel is to play a part in connection with

"In addition to ordinary coal-fired boilers, the
station is to be equipped with a special type of boiler, in which
peat will be consumed without the tedious method of preliminary drying of the material or any other system in which a

the

Traction.

electrically-driven coal hoists are the first of their kind in

England,

scheme.

large

amount of time

May

Elec. Rev.,

is

lost before firing the furnace."

— Lond.

3.

—

—

Electric Traction on Railways.

of

his

the

article

—

P. D.'^wson.

giving some general

most important property of

all

—A

continuation

Probably

considerations.

possessed by electricity

the rapid acceleration that can be obtained.

A

is

diagram gives

On

acceleration curves for various steam and electric railways.

account of the rapid acceleration a much higher average speed
may be obtained. Another important benefit resulting from the
use of electric traction is the diminution of^ the present diffiIt
culties due to the lack of accommodation in terminals.
should be possible to save at least three or four minutes on each
train entering or leaving a terminal.
Lond. Elec, April 26.

—

Installations,

Systems and Appliances.

—

—

An
L. Rosenbaum.
on Austrian electricity works. Up
to the end of 1905 there were 446 stations which supplied energy to 1087 towns. There were three more works which are
supplied by electrical energy from central stations beyond the
During 1906 there were opened 45 new works so that
frontier.
there are at present in Austria 494 electricity works. Data on
systems and capacity are given in the table.
Electric Station Statistics in Austria.

article giving statistical data

Kw. of Kw. of
No. of
Stations. Machines. Batteries.

System.

Direct current with storage batteries.
Direct current without storage batteries.
Single-phase current
.

Two-phase current
Three phase current
Combined 3-phase and

direct current..
direct cur-

202
Il6
13

\
5)

103
8

Total
kw.
38.870
S.ioo

20.270
86,550

i.630

30.270
89,180
4.830

"\

4,150

680

520

80

600

449

156,810

12,040

168,850

J-

i

Monocyclic system

8.650

i

Combined single-phase and
rent

30,220
5, too

J

138 of the direct-current works use the two-wire system, 179
use the three-wire system, and one plant uses the five-wire
Of the total 446 works, not less than 221 use water
system.

neighborhood

exclusively, 68 use both water power and steam, 106
use steam exclusivly, 23 gas, 5 steam and gas, 20 water and gas,
and 3 steam, water and gas. The aggregate capacity of all
steam engines is 126,900 horse^power, that of the water tur-

of one-half that from steam power, in the smaller units, while
as the size of the unit increases, the advantage of the suction

bines 86,700 horse-power and that of the internal combustion
engines 4500 horse-power. Only eight works have a capacity

Suction Gas Plant Versus Steam. An anonymous article givIt appears that when all conditions
ing comparative figures.
are duly stated for equal load factors and size of unit, the cost
of energy

from suction-gas plants

will be in the

plant falls off in the comparison, though

owing

to the higher

heat efficiency of the internal combustion-engine and producer
plant, associated with other advantages of the system, the suction plant enters into competition with the highest class of steam
engine.

As

the size of unit becomes fairly large, the initial cost

of the gas plant becomes approximately equal to that of economical high-class steam engine plants with accessories, when

upon thermal clficicncy, in
which that of the gas plant is about twice that of a steam inLond. Elec. Rev., April 12.
stallation.
Gearing Motors to Machinery. W. L. Spence. A paper read
before the Institution of Engineers and Shipbuilders in Scotland on tlie mechanism of power transinis.sion from electric
motors.
He considers in detail the pros and cons of various
methods for gearing electric motors to the machinery which
tluy arc to drive. A large number of illustrated examples are

the question of cost turns mainly

—

—

—

power

above 5000 kilowatts, 24 have a capacity between 1000 and 5000
kilowatts, 25 between 500 and 1000 kilowatts, 137 between 100
and 500 kilowatts, and 252 less than 100 kilowatts. The distri-

between 100 and 150 in 40 per cent of all
and 220 in 30 per cent.
In tliis respect the situation is similar to Germany, where a
consumer's voltage of no is also prevalent, while in Great
Diagrams are
Britain double the voltage is more common.
given showing the development of the stations from year to
year and also a comparison of Austria with Germany. In alterbution voltage

is

plants, 150 in 28 per cent of all plants

nating-current works a frequency of 50 is used in 80 works, a
frequency of 42 in 34 works and frequencies of 21, 23, 40, 45,

and 60 in 15 other works. With respect to tariff for lighting 19s works use a unit rate per kw-hour and meter the cnerg>',
156 use a flat rate, 82 have both systems and 8 have a doubletariff according to the hours in the day or seasons in the year.
55,

—

—

—
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With respect to the rates for motors, 190 works charge for the
energy metered on the basis of a unit price per kw-hour, 65
works have a fiat rate and 54 use both systems. The unit price
of the kw-hour for lamps varies between 4 cents in Triest and
20 cents in St. Wolfgang and may be assumed to be on the
average 12 cents. The fiat rate for lighting varies between 10
cents arrd 32 cents per cp-year, the average rate being 20 cents.
The unit rate per kw-hour for motors varies between 0.7 cents
in

Hohenfurt and 16 cents

The

Bad

in

Gastein, the averate rate be-

motors varies between $3 per
hp-year in Innsbruck for small motors and $100 (lo-hour operation) in Bielitz, while most works have an average rate of ?2.t
Iilck. und Masch., April 28.
to $30 per hp-year.
Russia. Some notes on electric lighting in Russia in 1906.
On an inquiry on the electric energy consumption in Russia
with the exception of Finland, replies were received from i.'i2
central stations and 5326 private electric plants.
Four hundred
and eighty-one million six hundred thousand kw-hours were
consumed in 1905, of which a little over 100,000,000 was supplied from central stations; 221,600,000 kw-hours were used ffr
lamps and 260,000,000 for motor purposes. The consumption of
gas for lighting was 79,300,000 cubic meters, and for gas enWhile gas is produced almost completely in
gines 14,610,000.
central works, electric energy is mostly generated by the consumer himself. The following figures give an idea of the exThere were
tent of electrical industries in Russia in 1905
S458 electricity works with 8348 dynamos, the capacity of the
ing 6 cents.

flat

This

Vol.

XLIX.

Xo.

22.

be impossible with designs in which for
becomes zero and the device becomes an instantaneous-action cut-out without any time element. To avoid this, the second-ampere curves of the relay
overload.

will

a certain high load the time

should be

asymptotic

large

at

If these times are

times.

known

overloads

certain

to

definite

the relays are so installed that

may be the overIn the case of the relays described by the author, the
reason of the existence of a minimum time is diat the relays

they operate in the desired sequence whatever
load.

rate for

—

:

being 301,912

latter

was

kilowatts.

481,595,100 kw-hours, which

habitant.

bur, 34 in

useful electrical energy
about 3.44 kw-hours per in-

The corresponding latter
Moscow. The analogous

figure

is

54 in

hagen, and
Livet

Stalioti.

—

J.

Reyval.

located on the Isere,

is

waterfall of the

Romanche

—The
some

is

St.

Peters-

European
for Copen-

figures for other

are 40 for Berlin, 26 for Hamburg, 8.2
Elek. Zeit., May 2.
7.1 for Stockholm.

capitals

Livet

The
is

hydro-electric

at

distance from Grenoblo.

A

Originally this

plant

produced energy for the manufacture of calcium carbide. For
this puriK>se it was equipped with five groups, each of looo kilowatts, producing single-phase currents at 75 volts, and with two
exciter groups of 150 kilowatts. The electrical energy fnrnislu-d
by these generators is now employed for the manufacture of
aluminum and for other elcctrometallurgical work. Later on
a second plant was erected to furnish electriail energy to the
This new plant has recently been opened. It
city of Grenoble.
comprises three generating sets, each of 2500 to 3000 horsepower. Three-phase currents at 3500 volts are generated and
the voltage
interesting

is

raised to 26,000 or 32,500 for transmission.

feature of the installation

is

the

An

speed regulation

FIG.

minimum

time cor-

can be made to correspond to synchronous speed of the disk. The
author then discusses the connections of maximum current relays
on three-phase circuits. On a three-phase circuit having the
neutral point earthed (four-wire circuit) a triple-pole relay must
be used, fed by three current transformers, one being in each

On

a three-wire, three-phase circuit

not earthed

—only

reason of the fact
speaking,

is

e.,

neutral point

is

Strictly

sufficient pro-

For mechanical reasons, however,

better to install always a three-pole relay, because in the

it

is

coming on which

short

event of a

phases
will

i.

of the currents in the other two.

follows that a double-pole relay

it

tection for such a circuit.
it

—

two current transformers are required, by
that the current in one phase is always equal

sum

to the vectorial

affects

only two of the

safer to have a relay in each phase since one of

them

This argument does not, however, apply

surely operate.

and there is no reason to install
more than two of these. The current transformers do not contain any moving parts and from the nature of things are much
less liable to get out of working order than relays.
The
scheme of connections to be reconinicndcd here is shown in
The author then discusses current transformers for
Fig. I.
to the current transformers,

jCT

is

stand-

PT PT
|~^ i~^,

If this be automatic in action, in only a few
ard practice.
cases can it be controlled by a simple solenoid with an inIn by far the large majority of cases a
stantaneous release.
is

AND RELAY CONNECTIONS.

use of the totally-enclosed oil-break switch as

circuit-breaking apparatus in high-tension switchgear

relay

—TRANSFORMER

responds to synchronous speed of the rotor.
With moderate
overloads the disk revolves below synchronism, due to the damping. By suitable dimensioning of the parts, any minimum time

—

—The

I.

operate on the induction principle and the

by a central regulator of the Bouvicr system for all turbines,
while each turbine has also its own regulator. L'Eclairasc
Elec, May 4.
Relays for the Control of High-Tension Switch Gear. C. C.

Garkard.

- Relavi

C T --Current Transformer

phase.
station

utilized.

R R R
Gcneraior

used for controlling the circuit breaker.

When

JShunt Coil
of Watuiiclcr

the

feeds bus-bars, a reverse power relay must
If the circuit takes current away from bus-bars,
be irwtallcd.
inverse time-clement maximuin-cumnt relays are necessary.
These latter must be capable of adjustment both as regards time

circuit controlled

The reverse power relay
clement and operating current.
should also have a certain time clement. The author first discusser

maximum

I

I

inverse lime-limit relays and points out that

means should be provided

1

lli.

Z.

— WAITMHTKH

O
CONNKCTIONS.

for timing circuit breakers so that

only that one nearest the scene of the electric disturbance will
be operated, »o as to keep the eflfects nf such disturbance withA diagram is given of a twoin the narrowest jiossilile radius,

operation of relays and reverse power relays and the connec-

phase plant cmitaining three maxinnim time relays in scric*
and it is pointed out that those three relays shonld always oper
ate In a distinct order of succession and th.it this sequence
must hold good under all conditions no mailer how great the

Should, however, Ihe neutral point of the generator
be groumled, a triple polo relay must bo used, and it is neces-

tions of the

neutral point

latter.
is

For three-phase generators

in

which the

not brought out, a double-pole reverse relay

is

sufficient.

sary to iKiy particular attention to the connections.

be seen from the following experiments

This will

made on some

1500-

June

kw
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three-phase

were

which

single-phase

10,000-volt

generators,

the

neutral

Each machine was

earthed.

wattmeter connected as in Fig.

are the terminals of the generator

2,

PT, PT,

:

points

equipped

with

where

of

a

TTT

potential trans-

formers CT, current-transformer feeding series coil of wattmeter; OSi and OPi, voltages on secondar>- and primary of one
potential transformer
SiP and S1S2, voltages on primary and
secondary or secondary potential transformer 05=, voltage applied to shunt terminals of wattmeter OC, current in series coil
of wattmeter when the power factor of the main current equals
In order to use the above system of connections, it will
cosine.
;

must also be connected in star on both the primary and secondary sides, as also should be the secondaries of the three current transformers.

cussed when the neutral point
April 26.

Power

;

author

Factor.

first

power

— W.

E.

is

way due

Sumpner.—An

It

in which the
power factor of an
than unity is in no

article

points out that the fact of the

to

relays are dis-

not earthed.-^Lond. Elec. Eng.,

alternating current being in general less

currents.

Finally

All star points should be earthed.

the connections for three-phase reverse

;

;

1117

any special or abstruse properties of alternating
is merely due to the fact that the currents are

varying and that the ratio of the voltage to the current is not
every instant the same. Actual wave forms are anything but
simple and are not the same for the current and for the voltage.
Without any supposition as to the wave forms the author gives

at

a brief but general proof that unless the ratio of volts to amperes is constant at every instant the power factor must be
The author then discusses the possibility of
less than unity.
using "compensators." If a compensator is used at the generatIf the losses
is affected by it.
a long feeder are to be reduced the compensator must be put
If there are a numat the end of the feeder nearest the load.
ber of feeders operating in parallel at the central station and
each supplying a separate load, a compensator can be used at
the station to raise the power factor of the generator to unity,

ing station, only the generator
in

C T = Cu"«nl

Tr»o*(0'"l€i

?

FIG.

3.

—REL.\y

T-

but the currents and losses in the feeders will not be affected
thereby. If a compensator be put at the load end of one of the

PoHn,.»l T^ansl

CONTROL OF HIGH-TENSION SWITCH

GE-\R.

be seen that the secondary of one of the potential transformers

The periodicity was 50. Two machines were
run in parallel on a water rheostat load, and the excitations
were adjusted for minimum current at full voltage. On shutting off the motive power of one of the generators and running it as a synchronous motor the wattmeter in the motoring
machine reversed, indicating that the machine was absorbing
power.
The excitation currents of the machines were now
varied, that of the motor being decreased and the generator inUnder these conditions an abnormal action of the
creased.
wattmeters was to be observed. When the cross current between the machines had reached a certain magnitude, the wattmeter on the motoring machine began to read forwards again,
as if it were generating, although it was, of course, running
as a motor. When the neutral point connections on the generaThe
tors were removed, the abnormal action ceased entirely.
In each leg of
explanation given by the author is as follows
a three-phase alternator voltages are induced at frequencies
The most important
other than the fundamental frequency.
harmonic is most often the third. A voltage corresponding to
the third harmonic cannot exist between the phase terminals.
When the neutral points of the machines are not earthed,
therefore, it is impossible for any transference of 150-period
energy to take place from one machine to the other. As soon,
however, as the neutral points are connected, the three-phase
connections act together, as one conductor and the neutral connection as the other, and there is a flow of iso-period power and
current which will not be indicated on the wattmeters. With
a certain difference of excitation the high-frequency current had
reached such a value that the energy transferred by this means
was sufficient to drive the machine, and from that point outwards it began again to generate 50-period power. In fact, the
machine was running as a phase changer, receiving higher frequency energy by way of the neutral and giving it out at its terminals at 50 periods. Since these experiments proved the possibility of a reversal of power into a machine, which has its
neutral point earthed, at a higher frequency than the normal,
care must be taken that the reverse power relays are connected
so that they are influenced by energy passing through a machine

must be reversed.

:

The connections shown

feeders the current in this feeder may be reduced to a mmimum,
but the other feeders will take exactly the same current as
before, and the power factor of the station, though probably

To raise the power
improved, will not necessarily be high.
factor to unity, both for generator and mains, it would be necessary to compensate each feeder at the load end. If the feeders
supply synchronous motor-generators, each feeder can have its
power factor raised to unity by adjusting the excitation of the
synchronous machine, such adjustment providing the compensation required, but unless the motor-generator loads affect
one another it is not possible to alter the power factor of
one feeder by adjusting that of another. Similarly when several
station generators

are paralleled to bus-bars, the power facmay be equalized by separate

of the different generators

tor

adjustment of the excitation of each generator; but any further improvement of the power factor can only be obtained by

means of compensators placed beyond

the

bus-bars.

case of long high-tension mains the capacity current

very

large

and compensators have been

cases to reduce the current at the station.
sator

in

such a case

may

easily

proposed

In

the

may be
in

sucli

But the compen-

do more harm than good.

placed near the generator or near the load, the
heavy current along the line needed to supply the cable condenser cannot in any way be altered, so that the copper losses in
The current through the armature
the cables are unaffected.

Whether

it

is

of the generator may, indeed, be reduced, but such current helps

magnetize the field magnets of the generator, which, thereneeds a lower magnetizing current, involving smaller fieldThe attachment of a comcoil losses for the same voltage.
pensator to the mains reduces the armature losses, but increases
those of the field coils, while it also absorbs considerable power
itself, and it may easily happen that the total losses are increased by its use. In any case it can only be useful at times
of light load, for alternating-current loads are nearly always
such as to take lagging currents, which are such as to require
a compensating current exactly like that taken by a condenser
to neutralize the idle currents, and to raise the power factor of
to

fore,

the system.

"The cable

positive advantage,
in

the

wrong

current, in most circumstances,

and any

direction."

atteriipt to

compensate

The only important

it

is

a

is

a

move

case of compensa-

neutral earthed

by synchronous machines which iiave the
ideal characteristic of combining load and compensator in the
same apparatus and all that is necessary to adjust is the oxPower-factor meters are theoretically very
citation of the field.

and the

perfect, and, like the

by way of

its

are,

therefore,

lows

:

The

The

neutral point.

recommended, the

in Fig. 3

rule being expressed as fol-

reverse relay on a three-phase generator having

scries

its

must consist of three single-pole reverse relays,
and shunt coils of these must be connected in star.

potential transformers feeding the shunt coils of the relays

tors

is

presented

Siemens dynamometer, are unaffected by
wave form or frequency effects. But. like all instruments, they

—

——

:

from the effects of
from the influence of stray magnetic fields or, of course, from defects of
The power factor of an altermanufacture or calibration.
nating-current circuit is such an ii^portant feature of its work
that a power-factor meter has become a necessary adjunct to
subject

arising

defects

practical

to

when

friction

the deflecting forces are weak, or

the switchboard.

—Lond.

May

Elec. Eng'ing,
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Wires, Wiring and Conduits.

Aluminum and Copper. —A comparison of copper and aluminum for electric conductors. The chief figures for such a
comparison are given

following table

in the

Hard Copper.
Specific weight

.Aluminum.
2.7

8.9

0.0000165
38 to 44
Tensile strength in kg. per sq.
40 to 50
Elasticity limit in per cent of tensile strength...
per
cent....
0.15
elasticity
limit,
in
Elongation up to
2103.5
Elongation up to breaking load, in per cent
Conductivity in comparison with pure soft copper
96
in per cent
0.0040
Temperature coefficient of resistivity

Tbennal expansion

An aluminum

coefficient

and

line

0.000023
18 to 20
35 to 50

mm

0.14100.16
54 to 56
0.003S
to 0.0040

copper line of the same length have

a

same resistance if the ratio of the cross-section of the
aluminum to that of copper is 90 to 54. It is economical to use
aluminum instead of copper if the ratio of the price of copper
The present prices of 100
to aluminum is larger than 0.54.
kg in Germany are $68 for copper and $90 for aluminum which
gives a ratio of 0.755, so that at present a considerable saving
may be obtained by the use of aluminum. Fig. 4 gives the

Rev., April
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Flexibles.

—

—

Fuses.

FIG. 4.

/

a•

first

»
A f a
AND COPPER WIRE COST CURVE.

at

< '

A r

will be seen that
is

below

t »

t

aluminum

copper

is

At

0.54.

On

the zero axle of abscissx.

of an

period,

account of the larger diameter
is

with current
is

also larger, so that
is

smaller.

its

A

dis-

small strength.

reason transmission poles must be placed nearer tolilek. Zcil., May 2.
is necessary with copper lines.
Wooden Poles.^C. Wahe. The first part of a paper read
this

gether than

—

before the (British)

of Electrical Engineers.

In.slitution

author discusses the use of wooden poles
overhead mains and gives the results of a
fir.st set of which showed that a compound
tion, looking somewhat like the letter A, is
than a

.single

— Lond.

Mc

pole of equal area.

methods of fastenings used

type.

niec,

May

3.

for

The

for the support of

very

much

stronger

also describes the differ-

compoimd

poles of the

A

—

M. E. Lowit has devised a
simple and successful guard, which consists of two concrete
ft.
blocks placed round the base of the pole from a depth of
below the ground Irvcl, the space between the pole and the

To remedy

then discusses the phenomena during the second
Several practical
formation of the arc.

drawn and propositions are made for changes
German Association of Electrical
Engineers. The author recommends the following two rules
Fuses in lighting networks must be able to withstand a con-

conclusions are
in

the present rules of the

tinuous overload up to 50 per cent of the normal load;
is

increased

still

this

trouble

1

blocks being afterwards

the

finite

motor networks

shall

endlicher Zeit").

("in

if

further the fuse shall blow in a

Fuses

in

Elek. Zeit.,

— F.

May

2.

Fernie.

—An

article discussing the

5.

—

which

filled

is

Incidentally the author re-

sometimes found

in

three-wire di-

with the neutral earthed, of periodically

He

thinks

it

is

not advisable to subject

Eng., April

12.

Electrophysics and Magnetism.

—

—

Nickel Alloys. B, V. Hill. Two classes of alloys of the
ferromagnetic metals are of particular importance. The first
are the steels, and it has become more and more apparent recently that the properties wliich render steel so universally useful are very closely connected with its m.ngnetic characteristics.
A second important group of alloys are those used for electric
resistances, which are mostly nickel alloys.
The author made
an experimental investigation as to the effect of certain elements
in changing the temperature of transformation of nickel when
in alloy with tlieni, but could not detect a simple relation between the atomic weights and this effect. It is probable that
the properties of any alloy will always have to be found by
experiment, though some surmises may be made beforehand
Physical Review, April.
as to its character.

series of tests, the

pole of a construc-

Preservation of Wood Poles. Wood poles arc very apt to
deteriorate rapidly at the surface of the ground, .w that they
have to be replaced long before the remaining parts become unsound.

He

namely, the

The

clieapcr as long as the

disadvantage of the aluminum line

For

In the

fuses.

—

this point the curve cuts

line the cooling surface

increase of temperature

tinct

on

working pressure above earth since this
would tend to cause more faults on the negative feeders and
distributers than would otherwise be the case.
Lond. Elec.

same weight of aluminum. The ordinatcs give the saving which
is possible by the use of aluminum, in per cent of the price of
It

practical notes

the mains to twice their

of the price of copper and aluminum.

ratio of the prices

conclusion of his long illustrated

fuses up to the melting point and gives a definition of the inertia

of a fuse.

"flasliing the outers."

abscissie are the ratio of the price of copper to the price of the

copper.

and

part of the article the author discusses the heating of the

rect-current systems

— .\LUMINUM

ratios

Meyer.— The

fers to the practice,

savings which are possible in per cent for bare conductors for
different

J.

leakages on a three-wire network.

1

u

—G.

article giving theoretical

—

/

/

It

Localisation of Faults. W. A. Toppin. An illustrated article giving practical suggestions on the localization of earth

/
/
-»,

with notes on the testing of rubber.

stated that in the discussion

Lond. Elec. Rev., April

/
-to

Elec

correct estimation of the depreciation for underground cables.

'

/

-JO

These

part of a full reprint of the paper by A.

first

flexibles,

Underground Cables.

/

-20

pole.

—Lond.

withstand an overload of from 70 to 80 per cent of the normal
load. If the load is increased still further they shall blow with-

/

-ra

—The

in a finite time.

/

»r0

22.

which followed, the consensus
of opinion was distinctly in favor of the use of pure rubber
insulated flexibles in preference to vulcanized and that in general the quality of India rubber is becoming more unreliable
every year. Lond. Elec. Eng'ing, April 25 and May 2.
IViring.
Several new proposed standardization rules for
lamp sockets and wiring in general, which shall be voted on at
the coming meeting of the German Association of Electrical
Engineers. These new rules are also discussed in articles by
A. Hermanni and P. H. Perjs. Etek. Zeit., May 2.
is

time

y

/

XLIX, No.

Vol.

19.

Schwartz on

load

ent

:

face of which is shaped to deflect water from the
guards can be applied to poles already in place.

about 4.5

the

the

—
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up with cement, the upper nur-

Units,

Measurements and Instruments.

—

—

Comparison of Units of Luminous Inlcnsily. E. P. Hyde.
A sununary of our knowledge of the comparative values of the

luminous intensity in the United States, Germany, England ami hraiicc. Some iiUerrsliiig results are given
on tests of the same iuc.indescent lamps in the different national
bureaus of the different countries. The table giving these redifferent units of

sults reveals several

interesting facts in regard to the present

stage of dovclopmciit of the science of photometry,

parison of the

mean

A

com-

values of the stationary and rotating lamps

before being carried abroad and after their return gives some
idea of the Constance and jHirlaliility of seasoned incnndcscenl

lamps as secondary phi-toniclric standards.

The lamps were

June

E LE CT R

1907.

i,

I

WO

C A L

the ca.d,e-power of the stx stationary lamps
while
was found to have changed by less than 3 parts in 1000,
apparently changed
he me n V lue for the s,x rotating lamps
part n> 1000. The question of a uniform un:t is t.
1

sums

disiigui'hed from that of a uniform standard lamp in
of the unit
terms of which the unit is expressed. The adoption
As soon as an entirely satiss the more important of the two.
will prob
actory ^tandafd is presented, its general adoption
o"ow. and this is much more Hkely to result if the adop-

nually.

hTmern ^lu^of

ess than

is

Tefne°r
Reichsanstalt (using an electric comparison lamp)
Labora^oire Central (using an elecmccompar.s^

Labor™mre"CentVai'and'La'boratoire d'Essais

.

!

!

!

!

!

!

!

!

1

!

!

!

Hefner ""a°rcel

10.9

10.7

1-02

,^ .g

,

„„

!

!

!

i

!

^^^

^^
ioiss

^^ ^^
-0:69

^

ii-4

'°-y3
10.87

•''43
'-OS

.^""^".".^.^.'^"'^.''.^^^^^^

1:024

The

ttnTphSca

rtJeau

country obtained from the
If the British candle be
ratio 0.88.
Harcourt (lO-cp) lamp
any
of
as one-tenth the intensitv
seem .0 be different f"rom the candle in this country by

from the candle
Hefner lamp by using the

different

in

this

d

Whatever the amount of

the

difference,

it

electnc
would seem that the candle in use in the photometry of
from the
lamps in the United States is sufficiently different
pentane
B itlh candle, as obtained through Harcourt (lO-cp)
Hefner
hnin to just fy defining the unit obtained through the
Bntish
of the ratio 0.88 as the c.ndic instead of the
us'e

nuti. /*i„r,., «^S/a„rfarrf.., Vol. Ill,
Caudle-BuU
Laiiaie.

No.

,,

April, ,907.

2.

_

The

International Exposition in Milan.

d^cribed and some

telegraphic apparatus
its use

notes are given on

is also given of an apparatus of the
telegrams are
Germ-in Telephone Works by means of which
Teleetc.-/o«c.
minute,
hour,
date,
with
stamped
automatically
grophiquc. Marcli 23 and .Vpril 25.

description

Miscellaneous.

Ham.monu,-A

paper

compressors, rock drills, crushing machinery, conccnpower, piptrating and gold extracting plant, transmission of
When giving d.ing, tackle, tools and details for estimates
about boilers the practice of d-wing fires in case of
ery, air

failure of the

water supply,

is

condemned which

is

emmently

with wet a he
proper, as it is
of ca ling the heigh
or fresh coal.
is followed in thi
to which water is forced by pumps, the lift,
pump must
book, but is evidently an incorrect statement, as a

much better to cover the
The too common practice

fires

be above or in advance of whatever it lifts
While writing of new machines and appliances, the author
"Perhaps managers would no be so conservative in
says:
ideas if inventors ,were 'ess prone o per ecting

new

testing

them at other people's expense." This idea
machinery for other purposes as well as to
gold mining industry, with equal profit.

""

'^'^

^P/f

^°

that used ,n the

given for splicing wire ropes o
run over pulleys and through blocks
to spl, e
without trouble. These will enable a good mechanic
which is a valuable
these ropes without previous experience,
where a plant is located in a wilderness. AtExplicit

directions

are

cables, so that they will

called to the fact that in all such enterprises endless
of pipe
confusion arises from the use of two different kinds
pipe
and that care should be t.-iken not to purchase American

tention

illusMilan Erhibition-A. CARLETTE.-Continuations of his
at .he
traid detription of telegraph and telephone exhibits

private

May

be found in Lond.

may

accomplishment

Telegraphy, Telephony and Signals.

DcfrcciaUon-\<

sum

^-^

several chapters treat of motive power, engine erecting,
chimneys, fuel, pur.ping machinery, winding mach n-

rections

(BrS

to set aside a further

conveying, crushing and otherwise preparing the goldsuggestions
bearing ores. Also to give directions ^dvaluab^
The author has evi
to those already engaged in the work
giving many
dently had practical experience along these lines
machine.
details of sizes, capacities and w.ights of various
wnter.
practical
less
a
by
overlooked
would
be
used that

and 5 or
he Bureau of Standards incandescent lamps,
various labora6 per cent different from the value found at the
"
one-tenth
herefore, the British candle be taken as
JoriTs
at the Nahe intensity of the karx:ourt (lo-cp) pentane lamp
Laboratory, according to the values assigned
cent
of Standards incandescent lamp, it is 2 per

Ju^h

is

would he necessary

l-oistiiif,

ThTsvaie

A

"-°f some local
penod of 42 > ars,

''0"-

boilers,

hab

-

;

tTc moriortant'result

Rowland

v

96 illustrations. Price, $5.
those
-j-j^jj.
^^^^^ jj intended to give practical information to
selecthe
concerning
mining,
gold
,vho are about to engage in
arrangement and operation of machinery for mining,

0.88, and so
value given by Bunte as the best previous ratio is
by the American Institute of
s the Tame as that recommended
of Standards.
Electri a Engineers and adopted by the Bureau
however, is 2 per cent different from that obtained

o

e

THE
GoLD MINING MACHINERY. A Pr.\CTIC.\L H.^NDBOOK FOR
TinH.
W.
By
ENGINEERS.
AND
UsE OF MiNE M.^NAGERS
New York D. Van Nostrand Company. 308 pages,
ney.

lo-cp

Carcel

r

Z

t

KCVICW.
tSUUK DCVIPW

to engineers of the United
of the Hefner candle to the
ratio
in
the
discrepancy
States is the
gle^ by the Harcourt (lo-cp) lamp. The
c nd,;
Br

b

w:pe off

orkrkl/-

ratio of the Carcel

or 6 per cem.

it

...

obtained
seen from this table that the best agreement is
lamp to the Hefner lamp, whereas
Icepancies amounting to 4 or 5 per cent o.cur in the other

takn
wou

m

Elec. Eng'tng,

It is

2?

to

how-ever, the loan, as in the
the metropolis, be for a

brought forward considerable criticism,

general

(di-

.'

!

Best"?evfous" vafues (Bunte)!!!;

in the

.t

given in the following table:
,0-cpHar-

^^"fand«cem'1ampT

enaWe

^a-.annually to bring the contributions up to a 25
together
Lond. Elec, April 26. Another abstract of the paper,
which
with a long account of the discussion which Allowed and

doubt because of the different value of the unit,
be used m
adoption did not follow. The Carcel continues to
is coming into genera!
lamp
pentane
Harcourt
the
and
France,
all the differeii'.
favor in England. The author then sums up
Carcel
determinations of the ratios of Hefner, Harcourt and

National Ph^skaTTlboVatory

If.

payment and

the fact
Congress as a secondary standard, but owing partly to
in other laboraUiat the H fner was not found as satisfactory
*r e as it had been found at the Reichanstalt, and partly, no

This summary

will

whereas the equated hfe of the plan was agreed to be 2,
amount as
years, then the annual instalments should be ol such
would produce the capital sum m .5 year. ^Jie actual
,
as part
butions to the 42-year sinking fund would be treated

new standard does not entail the adoption of a new
The He^L lamp was recommended by the Geneva

lamps.

properly invested

as,

authorities

tion of a

its

.s

If the loan
of ihe machmery and plant at the end of its hfe.
Penod sun, ar
in respect to such machinery and plant :s for ^
set aside an
to that of their life, .hen no further sun. need be

be

u°

"'9
.

exthat a local authority should treat depreciat.on
such
annually
aside
set
shotild
It
it.
treats
actly as a company

tention

two months, were packed and unpacked five
hours, and yet
times \^re burned in all ab^ut two or three

carried about for

ab y

RLD

where the English standard ,s in vogue, and vice -"«»
The entire work is written in a comprehensive manne
^''^ ""
>'
which makes the information available for
-">'''f and d.recunderstand descriptions of maclimery of any kind,
tions for operating the same.

the review notice of Dalomont's "La
Elec.riques," which appeared in the
M.ichines
de
Construction
was erroneously stated
issue of April 27, the price of the book

\

read

before

the

in
Institution of Electrical Engineers on depreciation
final conauthor's
The
stations.
electric
municipal
and

is

Correction.— In

francs.
to be 2,50 francs instead of 12,50

ELECTRICAL
Combined Generating
Automobile Garage

ported above the

Philadelphia.

in

Vol.

covered with lead and

will be

and Electric

Station
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run under the trestles sup-

will

floor.

The storage batteries to be used in this plant are manuThe Electric Storage Battery Company, of Philadelphia.
Each set of batteries for an omnibus will consist of
factured by

By Harry

A

Y.

plant of considerable interest

Haden.
is

at present

42 21 -MV exide

being built in

which

will

shortly

A

service in that city.

description of this plant, the

first

of

it

is

buildings and

power plant are now

well under way,

The

and

in

expected to have the entire installation completed by the

section

will

be

used

as

a

room

and

tliirc

will be

to

2.--i'i.AN

e.

battery floor
the

two

This truck

is

charged

batteries

the buses and
two-ton electric
will handle these

to

Two

driven cranes operating from a ccmtral cajfe
There
batteries from the electric truck to the battery tables.
will bo in all 120 battery trays placed on wr>odrii trestles in-

sulated on glass feet and controlled from a distributing lioard,
located

in

a

special

switch

gfallery.

All

m.

f.,

of charging will be used,

taken off a vehicle after a

means of a switch to the bus-bar next higher in
and allowed to charge from this until the current again

the specified value

AND Section

of asplinlt, and vitrified brick is used to
in which a small electric truck runs.

the

it is

when

it

is

transferred to the bus-bar

m. f. on which the charge is completed.
The main generators in the engine room are so arranged by
means of three-pole switches that any generator can be conA motor-driven booster
nected to any of the three bus-bars.
set is also provided, so that at any time wlien the ti>tal load on

trenches,
carries

method

battery, as soon as

connected directly on to the bus of lowest e. m. f., which
run at about 2.3 volts per cell, and the battery will be allowed
As soon as the current
take whatever current demanded.

falls to

praclically no cxjxjscd iron work,

receives the exhausted batteries in return.

which a

of highest

Wherever iron
account of the fumes from the batteries.
must be used, it will be thickly cfiatcd with acid-resisting paint.
line

vehicles.

so-called three bus-bar

decreases to a specified value the battery connections are trans-

'in

The

be carried in a single

ferred by

store
room.
The
allow of the maximum

,\Nii

veijtilatiun

is

general
will

cells will

trip is

There are two buildings, the larger of
which measures 128 ft. x 169 ft., and is used in the main part
as a garage for fifty 36-passenger electric omnibuses and also
as a repair shop.
One end of this building will have two
stories, the second of which will contain the main offices, etc.
The walls of this building will be constructed of brick, the
floors being of concrete. The smaller building will be 82 ft. x
169 ft., and will contain the storage battery plant and power
house and also the battery repair section. A second story over
this

These

cells

motors on the

tion of

its

beginning of August.

construction of the batten.'

the

tray,

kind, will doubtless prove of interest to engineers in general.

The

cells.

being connected permanently in series, and
changes in speed being made entirely by var\-ing the combina-

Auto Transit Company of Philadelphia
place a number of electric omnibuses in

Philadelphia, for the

the necessary cables

e.

Towkk

m-

the three bus b.irs

IIoim-:

within the cajiacily of one generating imit,
one of the gincr.itnrs of this unit may be run on one bus, the
other on the seeond, .ind the booster set used either to boost
or to lower the voll.ige from one of these buses to the third bus.
The combination, of course, is varied from time to time depending on the load of the various buses at the time.
It might be
is

said in cxi)laiiation at this time that the generating sets to be

employed arc of the Dc Laval

.>»teani turbine twin generator
can be seen that one turbine set can give two
voltages .it one lime, both generators operating entirely independently of each other, excpling in the matter of specil
Ihi- positive bus ui tin- mlire system is cununon: Ibrrr

type; hence

it

—
June

separate negative bus-bars being run

The common

for

three voltages.

the

bus also runs throughout the battery
room, and the positive terminal from each charging table is
connected direct to this positive bus-bar. From the negative
positive

side of each charging table a separate cable runs to the charging

switchboard panels on the gallery, where there

is

provided a

three-pole switch, by which this cable can be connected to any

one of the three bus-bars.

There

will be a total of lO

panels, each taking care of 12 charging tables

;

charging

there being 12

three-pole switches on each of the charging panels.

This ammeter for each battery charging circuit is connected
by a two-conductor flexible cord with a two-prong plug, which
can be placed in the clips of the three-pole knife switches in
place of the switch blades used for closing the circuit.
An interlocking arrangement is provided so that the ammeter
plug cannot be inserted in the clips of the switches when the
switch blade connecting the battery circuit to any one of the
buses

closed,

is

thereby

preventing the possibility of

short-

mrrtGf^r
Amm&i^rp/<ya^

FIG.

3.

— DIAGRAM

SHOWING THE

METHOD

OF

CHARGING THE

that

line battery charge will be sufficient lor three tripS) or
about 30 miles.
The method of handling the buses as they
come in and out from their trips, is as follows
The bus is run into a passage way and brought in close connection with an electric truck, which runs in a trench way;

then by one operation of a small electric ram. the exhausted
batteries are pushed off the truck onto a small trolley, and with

same movements, the recharged ones are pushed in position.
The omnibus then continues on its next trip. At the end of
the_final trip the same operation is again gone through, with the
exception that a blank piece is placed between the ram and the
old batteries, in place of the new cells, and as soon as the exliausted batteries are removed, a connection is made with a
.he

small trolley running overhead, which is connected from the
main generators, and the omnibus is run with power from this

source across the street into the garage, onto a transfer table.
Here it is disconnected from the trolley wire and the transfer
table

two bus-bars through the ammeter and the switch

blades.

and 2 show a general layout of the power plant.
Figs.
Water-tube boilers operating under a pressure of 160 lbs. per
sq. in. will develop steam for three, and eventually four iso-hp
De Laval steam turbines. E^ch generating set, as before stated,
will consist of two 50-kw dynamos, each of which will be
The turbines will exseparately wired to the switchboard.
haust into one large surface condenser, and the piping arrangement is such as to allow either of these units to exhaust at any
time through the heater, from where the steam will be conducted through the heating system in the buildings.
A diagram showing the wiripg arrangement is given in

propelled electrically to a position opposite the space

bus is to be located. Connection is then again
overhead wire, and the omnibus run into its space.
operation the omnibus never changes its direction,the time taken from the arrival of the bus in the
building until its housing is very short.
In the morning the operation is reversed, and the first omnibus will start on its trip about 6:30, returning on the last
trip at about 11 130 p. m.
The interesting mechanical feature of the omnibus itself is
the independent motor drive, each wheel having its own motor,
in this way obtaining a minimum of friction and maximum of
traction.
The body design has been copied directly from the
double-decked omnibuses operating in London, England, and
the chasses are identical with those of a recent contract for 100

London omnibus company, placed with the ComCompany of America, who is also the builder
omnibuses for the Auto Transit Company of Phila-

mercial Truck
of

3-

Cooling water for the condenser will be circulated over two
open cooling towers, one of the circulating pumps being driven
by steam turbine, and the other by an electric motor. The coal

the

delphia.

I

Fig-

is

which the
made with an
In this whole
and therefore
in

for a large

BATTERIES.
circuiting

The

buildings

Dravo,

Messrs.

Fic.

be stored

in

draft system will

I.

The "Linolite" System

of
Lighting.

The

Show Window

"Linolite" system, which

F.urope,

is

now making

fitting is essentially

its first

what

it

is

is already extensivelj' used in
appearance in this country. The
called—-a "line o' light" formed

—

by placing end to end and close together in a continuous reflector a series of long tubular glow lamps with single filaments
running from end to end of each lamp. Though the "Linolite" system has thus far been particularly applied to the lighting;

a

-^

(^LIMOrrrc

Arrangement of Lamps in Reflector.

bunkers below the pavement, and a forced
be used, as it is intended in this plant to burn

low grade of anthracite coal.
The switchboard wiring will be carried in one main trench
provided with cast iron covers so that any wire can be gotten
at with ease.
The distributing board, which is placed in the
gallery of the battery room, is entirely separate from the engine
room switchlxiard. The former will be operated by the b.iltcry
superintendent, and the latter by the operating engineer.
Two
men will be employed on each shift in the engine room, namely
There will be three shifts
the chief engineer and his stoker.
and the heaviest portion of the charging will occur from midnight until six o'clock in the morning, during which time all
The total distance covered
the buses will be in the garage.
in one trip is a little less than 10 miles, and it has been found
a

and power plant are being constructed by
Doyle & Company, of Philadelphia and

Pittsbur."

•K.

will

:

ELECTRICAL WORLD

1907

i,

:

of show windows, it is equally adaptable wherever a continuous concealed source of light is required, occupying very little
space.

The system has been

particularly devised to

ing technical aiKl scientific desiderata for
(l.)

terior

The source of
and

all

window
(2.) The

the

he

in

meet the follow-

window

lighting

should be screened from the exthe available light from the lamps utilized inside
light

the direction required.

window should
above the general illuminalion surrounding the

intensity of illumination inside the

sullicienl'ly

window to attract attention.
(3.) The light should be evenly distributed.
(4.) The fitting should be as small and unnoticcable as possible in order that the contour of the window may be unimpaired.
(.i.) The source of light sliould be located as close as possi-

;

ELECTRICAL
We to the glass so that goods displayed
dow may be properly illuminated.

also close to the win-

Assuming incandescent electric lamps as the illuminant,
parts and the lamps themselves should be arranged in such a manner as to give the most available light over
several

the area required for a given consumption of electrical energj'.
Fig.

I

shows the general arrangement of the lamps in a reThe filament, which may be of

flector of semi-oircular section.

either the high efficiency or the carbon

showing

t>-pe,

instead of being

XLIX,

Vol.

Xo.

22.

comparison between a bulb lamp with horizontal
found in show windows and Linolite in its
usual position, both taking the same current. The increase in
candle-power is notable over the angle covered by the dotted
curve. Taking the mean horizontal candle-power of the "Linolite" lamp is 16 candle-power, the reflector increases the effective candle-power 100 per cent over an angle of 70 degrees, and
50 per cent over an angle of 100 degrees.
It is unnecessary to describe the many uses besides window
lighting to which this system may be as usefully applied. Used
axis

(6.)

their

\\'ORLD.
a

as

often

is

in the direct

or indirect sense, for direct or reflected lighting,

way or

turned

this

adapts

itself to

and made

that,

in units of various

it

and private apartments, for
ornamental form on the re-

cars, theater stages, pictures, signs

which

latter

purpose

flected

light

system.

The patent

power,

the lighting of office desks, railroad and street

used

is

it

in

European countries are already
Company having placed over
The Linolite Company of America is

rights in various

being worked, the British Linolite
10 miles of the system.

now in course of formation, to which concern
A. W. Beuttell, is giving his attention.

High-Tension

is

known

well

Insulators.

May

Three patents were issued
relating to high-tension

the inventor, Mr.

14 to

pole-line

Mr. Louis Steinberger
Mr. Steinberger

insulators.

as the manufacturer of electrose, used so largely

and receiver cases, and in recent years
to molded high-tension insulators,
one type of which is used on the Buffalo line of the Canadian
Niagara Power Company. The most interesting of the patents
for telephone moutlipieces

has given
FIG.

2.— POLAR CfRVES OF CANDLE-POWER OF 16-CP BULB AND 16-CP
LINOLITE LAMPS.

coiled or "bunched'' as

the "bulb" lamp are stretched out

in

straight in a glass tube, the caps at each

With

contact.

the exception of a small loop in the center to

lake care of expansion,

same

end having one central

all

parts of the filament are thus in the

relative position as regards the reflector.

The

position of

the filament has been chosen to give the greatest possible

ciency and

The

is

near the focus of the reflector section.

reflector

drawn

is

in

aluminum, polished on the
edge

(

effi-

one piece from sheet metal, usually
bead on each

inside, with a tubular

only 2J4 ins. wide, ento be wholly or partly concealed behind the

Fig. 3) to carry the wiring.

abling the fitting

It is

much

attention

describes a horizontal type of insulator show-n in Fig.

signed

to

meet the severest conditions encountered

tension transmission work.
for this type

that

it

is

that

it

The

a

greatly

I,

de-

high-

particular advantages claimed

possesses the greatest possible strength

arms and conductor

utilizes the full strength of the cross

and permits

in

increased

length of span,

involvin.a;

a

saving of 50 per cent in cost of poles or towers and in line
maintenance, that it affords protection for the cross arms and
is

and storm proof. It is especially adapted
and double catenary line construction and for dead-

practically weather

for single

ending

cables.

Means

are provided

for preventing chafing or

The total
window.
depth of the fitting from the front of
the lamp to the back of the reflector is
With "Linolite" run up the
one inch.
sides and over the top of the window
frame a concealed source of light is furframework

of

the

nished wholly located

in

a

plane less than

one inch distant from the window.

FIG, 3.

—CH0S9

The lamp

common

SECTION OF REPLECTOK

holders arc an intcrc-Hling feature

IIORIZONTAI.
I'.aoh

holder

is

two lamps, but has only one terminal in the form
of an insula.tcd .spring plunKor, which enables the lamps to be
to

instantly fixed

As

or removed.

ri-fpirds <:(ricicncy, the stretching

out of the filament and the

uniformly within a continuous reflector of suitable section undoubliflly utilize the light
rays 10 greater advantage than the bunched or coiled filament.
location thereof throughout

Fig.

2

is

a

polar

its

curve of

li-ngih

mean

horizontal

c.indle-iH)wer

INSULATOR.

lll(;il-TENSI0N

wearing of Ihal pari of the insulator upon which Ihc wire or
Utr flexibility in the clamping mechanism

or "cable rests, and

used

fur

cnnlrdlliug the cable

vided for supporting the cable
an independent unit.

The
I.

a

To

provide nn

Mcms

manner

palenl specification enumerates

this type of insulator design

upon

tension.
in

llic

tn

are also pro-

make each span

fulliiwiiig

iil)jects

of

;

increased

n crnss artn nr analogous

expanse of insulating material

member disposed

horizontally.

June
for
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C

I

purpose of preventing leakage from the conductor

tJie

the arm.

2.

To

to

increase the extent of surface of. the insulator

amount of surface

so as to reduce the

leakage.

To

3.

prevent

the formation of arcs, by lengthening the path through which

the arc might otherwise tend to occur.
for

facilities

To

5.

To

4.

mounting the insulator and

provide improved

for

taking

6.

To

pre-

vent undue chafing or wearing of that part of the insulator

conducting
cable
or
other
member
clamp the cable or analogous conducting
member in a predetermined position relatively to the insulator.
8. To provide the insulator
with means for tightening and
slackening the cable. 9. To secure the wearing plate firmly in
position upon the insulator by appropriate anchorages.
10. To
provide for regulating the degree of clamping pressure upon
the cable or analogous member incidental to holding the cable
firmly in relation to the insulator.
11. To prevent
undue
rigidity in the clamping mechanism used for controlling the

which

upon

rests.

the

To

7.

tension of the cable.

12.

To reduce

required for a given distance.

ally

13.

sulator of novel construction, which

and

the

is

number of

To

WORLD

L
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strengthening member made up from a plurality of tubular
portions and a solid core portion.
13. To make certain provision for protecting the insulating pin at its base and for
protecting certain portions of the cross arm adjacent to this
base from water, snow-,

The

down.

it

insure the retention of dielectric properties in the insula-

should a part of the construction be broken.

tor,

x\

lows:

may

etc.

shown in Fig. 3 are stated as folgive the insulator a composite structure so that it

objects of the design
I.

To

be assembled without the necessity for handling pieces of
2. To confer a great amount of mechanical

excessive weight.

strength by the use of a comparatively small quantity of maTo enable each different part of the insulator to
3.

terial.

serve as a complete insulator whenever necessary or desirable.

poles usu-

provide a line in-

ir.ounted directly

upon

supported by the cross-arm, thus obviating the necessity
of employing a pin or other auxiliary device for supporting
is

the insulator, and also providing the greatest possible strength

length of span between poles with perfect safety.
provide a practically storm-proof line insulator having
means for securely supporting the cable in a manner so as to
make each span an independent mechanical unit.

increased
14.

To

Fig. 2

shows a form of insulator designed

following objects:

I.

To

member

a strengthening

bedded therein.

2.

To

provision

for

to

achieve the

provide an insulator pin containing
of insulating material completely em-

increase the mechanical and dielectric

strength of this strengthening member.

3.

rendering the insulating pin

To make

certain

water-tight

at

its

To

render a certain region encircling the base of the
pin as dry as possible.
To provide an improved water5.
shedding course for conveying moisture away from the pin

base.

4.

FIG.

employment of a greatly

the support and permitting the

in

3.

—COMPOSITE

IXSUL.MOK.

To fit the supporting pin with the lower hood in such manner that the latter rests upon a comparatively broad bearing
surface.
To provide an insulator having hoods of com5.

4.

paratively large surface, so as to adapt

it
for supporting conductors carrying currents of very high potential. 6. To provide a number of rests for supporting the conductor or con-

ductors.

To make

7.

the several parts of the insulator sepa-

rable so that either of the parts

injured or destroyed; and

may

be readily replaced

when

achieve certain other electrical
and mechanical objects increasing the general efficiencj of tlie
insulator.

8.

To

provide

to

an

insulator

with

means

for

sup-

porting, simultaneously, a plurality of conductors.

and cross-arm. 6. To increase the insulating qualities of the
its accompanying parts.
7. To provide upon the pin or

Match-Less Light Novelties.

analogous member a drip edge raised above the cross arm for

The illustration at the left represents an electric inspection
lamp, for use on automobiles, launches, etc.
It may be connected by cord to the spark batteries, and owing to its con-

pin and

the purpose of maintaining the latter comparatively dry at the
point adjacent

to

the hole in the cross arm.

S.

To

pro\-ide

upon the cross arm and
to carry off the water running down the body of the pin to
either side and away from the cross arm. 9. To supply certain
mechanical details of construction for improving the mechanicertain facilities for holding the pin

FIG.

2.

— INSLL.\TOR

AND

EXPI.ORING l..\MP .\ND CIC.Ml LIGHTER.

PIN.

cal Strength of the insulating parts

vcnient shape every

efficiency thereof.

ined.

10.

and of improving the general
To provide a novel means for strength-

ening a member having a longitudinal conformation.
11. To
provide a composite strengthening nicmhcr made up from a
plurality of ttihular portions.
12.
To provide a composite

The lamp

is

p;irt

of the machinery

may bo

exam-

easily

of eight candle-power and behind

it is

a re-

powerful concentration of light rays.
The device shcvwn at the right is an electric cigar lighter, also
designed for use on antomohilcs, electric launches, etc.
By
flector

which gives

a

—

:
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in

is closed through a spiral of highbecomes incandescent. The wire is ema lava button, which also becomes incandescent

its

contact with the hot wire, the area thus heated be-

built

resistance wire which

chanically.

bedded
through

is

lighter

This

style

of cigar

adaptable to any exposed situation where electricity

is

is

weather conditions having no effect upon its use.
These devices are made by the Match-less Light Company, Cax-

available, the

ton Buildiing, Cleveland, Ohio.

Long-Scale Switchboard Instruments.
The Anieritan Instrument Company, Newark, N.

has

J.,

placed upon the market a line of long-scale electrical measuring

instruments to meet the
suitable

demand

for switchboard

use where readings must be

for

The

distance.

scales

panel

is

I.

a

the line pressure at a later date,

more

sections

The

to the

—I.ONC-SCAI.E

insulator

dirt,

it

possesses

shallow portion of the case containing Ihc scale
the front of the switchboard.

from

free

is

and at

Some

valuable

still

VIKW

SIIlE

2.

all

of the ad-

lies flat

as

the

against

Broiled

"

Salmon

'*

Sirloin

"

Ea.cU

instrument

adjusted to have a resistance of exand to give exactly the full scale deflection on
is

5

house
English Mutton Chop

Porlt'i

"

7
5

'*

Quuil
Baked Potatoes

required.

These instruments arc made by the American Instrument
Company, of which James G. Biddle, 11 14 Chestinit Street,
general sales agent.

The higl) price
now that proper
tr.insmission lines

Insulator.

of cojiper calls for higher liim volt;iges, and

may be obtained the next large
probably be equipped for line pressures

insulators

may

of from 80,000 to 100,000 volts. The irtsulator shown herewith
is a pendant form, the conductor being carried beneath the insulator.

With the

The range and

may

be

"
'*

"
*'

is

is

designed for a current consiiinption

usual, but

the heating

is

so effective

much reduced and

the energy
consumption and cost of operation have been lessened with
an increase in the rapidity of service and output from a single
equipment. With the electric cooker there is no odor of fuel,
and the red heat io necessary for the proper broiling tliat retains all the juices is secured in a few seconds after the current is turned on. A series of coils of wire over the oven serves
to heal the lop of the range, and at tlie same time another
liroiling may be done
scries under the oven docs the baking,
from top or in a special broiler in which the gridiron is
placed in a special receptacle, both sides of which are lined
with resistance coils, which get red-hot and cook each side of
the steak at once, searing the surface instantly, so that

all

the

claimed that cooking by electricity
nulliod.
re(|uires only oue-lhird of lli<- linu- taken by any oIIk

juices arc
style of construction ado|>ted the insulator

"
"

30

broiler

larger than

"

4

that the time re(|uired has been

High Voltage

has

**

somewhat

when

S
4

uniform resistance of exactly 100 ohms per

volt, so that "nutlti-

10
5

Thus any shunt of any capacity can be used
50 milli-volt.s.
with any instrument.
The voltmeters are adjusted to have a
plying resistances" can be used interchangeably

It

12 minutes
"
15

8

Sciuali

load.

York, N. Y.

i -pound
Lobster
Planked Shad

'

SpriiiE Chicken

full

New

been found that by using a Bayno electric range and broiler
consuming 25 amperes at 115 volts, the following substances
could be cooked in the time indicated

"

Sectional

add

SECTI0N.\L INSULATOR.

OI'

"

drop of exactly 50 milli-volts on

is

to

air spaces

Manhattan Electric Range Company,

Mutton Chops
I^nnh Chops

I'hiladrlphin,

is

information concerning the consumption of
cooking has been collected by the

"

ohm

necessary

electricity required in electric

interchangeable shunts which are adjusted to give a uniform

one

is

least one-third of the surface

"

actly

that

VOLTMETER.

are arranged to operate in connection

leads

all

insulator.

with

its

me-

Electric Cooking.

VOLTMETER.

The instrument proper is mounted in a circular box,
shown in I-'ig. 2, which projects through the board, while

together with

it

that is necessary

which might clc^
is cleaned by
the raiiL
As all the sections are small, the insulator is low
priced, compared with the voltage at which it can be operated.
The principal advantages of tliis type are great mechanical
and electrical strength, long leakage path, and the ease by
which the capacity may be increased. This form is made by
the Lima Insulator Company, of Lima, N. Y.
with

con-

vantages of the flush-type of instrument.

The ammeters

all

are

unduly weakened, and

not

obtain greater insulation

to add sections.
This is an advantage, as the insulator may
be installed for a moderate voltage, and if it is desired to raise

FIG.
riC.

To

22.

instruments

made from

approximately 14 inches
long.
The mechanical construction of each instrument is such
that when it is properly mounted it projects less than 2 inches
from the front of the board and )-et it requires that the hole
in the board for it? reception be only 65^ in. in diameter, and
'\'b\^< ilie instrument is easy to mount, the
circular in form,
siderable

XLIX, No.

up of any number of sections without weakening

pressing the button the circuit

ing sufficient to light a cigar with ease.

Vol.

retained,

It

is

1

June

i,
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Financial Intelligence.
THE WEEK IX TR.\DE. — Further progress was

made

in

last year.

LOWER PRICE OF PLATIXUM.— A

good deal has been
which rose to $43 per

ounce and has now declined to $34.
A further decline is expected in some quarters, and the American Jni'eler, discussing
the subject, says: "The important feature of the month for
manufacturing jewelers has been the drop in the price of platinum. As is now generally understood the skyrocket course of
the prices on this indispensable metal has been due to manipulation.
Some time ago we published a statement that the Russian mines, with the exception of a few small mines, had sold

The syndicate referred to is the
Paris Refining Company, which has agreements with the printheir output to a syndicate.
cipal

refiners

practically

all

in

and they were to

who

London and

Germany, to sell them
which goes to those countries

Berlin,

of their product

act as distributing agents to the various re-

consumers of the metal.
Some American refiners had their suspicions aroused from the
fact that while platinum was steadily going up the price of scrap
was not advancing, which would be the case in any genuine

finers,

in

turn distributed

it

to the

They therefore quietly collected all the
scrap possible and sold it last January to the American agent=;
of the combination at a price far above that for which they
can now buy new metal. The prices, which in some cases went
to $43 an ounce in small quantity, were regarded by the trade
as prohibitory, and so many of them changed to other metals
that the syndicate could not carry the load, for the simple reason that the loans they were obliged to make in order to buy
and hold the metal, very soon ate up in interest .tII the profits
which could be obtained from the increased prices from the
p\iblic at large, and as these loans are now due and arc being
called, a forced sale "f the metal was the result, with the consequence of a fall to $.14 per ounce. Refiners generally are advising consumers to buy only for present needs, as there is every
scarcity of the metal.

1
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indication that a further fall will be forced by the u.^e of inixtures of platinum and silver, silver overlaid with platinum, like

the distribution of Spring merchandise last week, but the
season is still verj- backward and much stock will be carried
over.
Crop and trade reports are irregular, but there is a
slight improvement visible as a whole, owing to higher temperatures.
Agricultural conditions generally are backward,
and here also the best of weather conditions are now needed for
average development on planted acreage.
Collections, like
retail trade, are backward as a whole,
iloney is easy, with
country banks free buyers of commercial paper, but sentiment
as to the future favors hardening of quotations.
Railway
earnings reports are slightly better, gross gains for May being
17 per cent ahead of 1906, with net returns for March showing
a slight decrease.
The car situation has improved and congestion complaints have about disappeared. Export trade from
New York has been greatly reduced by the dock laborers'
strike, which still hampers shipments.
Labor is well employed.
s.trikes as a whole being few in number, and the scarcity of
help is a source of complaint in widely separated sections of
the countrv'.
General business among luakers of finished iron
and steel products reflects ebbing business in a few lines and
record high activity in others.
On the whole, the decreases
in a few lines are balanced by gains in other channels.
The
tone of the markets for all grades of iron is strong. Furnaces
are in as independent a position as w-as ever maintained.
In
the steel trades better deliveries from mills were reported.
In
many lines the gains against backwardness afford evidence
that in a number of steel products little new business of
importance has been booked within three months.
Shapes,
plates and structural material were in good demand.
Rails
were quiet for standard and light forms. Copper was slightly
lower, offerings being larger, but business was light.
Xo
sales of electrolytic were made below 25 cents nor of lake
under 25K cents in bona fide business closed last week.
Aluminium is quoted at 45 (ff 47 cents per lb. Bradstrcct's
reports 165 business failures during the week ending May 23,
against 184 in the week previous and 170 in the corresponding

said lately about the price of platinum,

ORLD

and Commercial News

Industrial

week
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rolled plate

.gold,

and alloys composed mainly of nickel and

who are really obliged to have platinum
usual quantities are the makers of electrical lamps, as
platinum is the only metal found so far which has the same
ratio of expansion and contraction as glass and is therefore the
only metal that can be used in incandescent lamps without the
heat of the current forcing the metal from the glass and destroying the vacuum. The makers of chemical apparatus have
been in the habit of using platinum for many purposes besides
those of furnace uses, and they have duly reduced their use of
the metal by the substitution of glass, quartz and other masilver.

The ordy

people

in the

terials."

NITRATES FROM THE AIR.— The

Frank

and

Caro

process for deriving nitrogen artificially from the air has been
taken over by two well-known American engineers, Mr. Frank
S. Washburn and Mr. Charles H. Baker, of 100 Broadway,
this city, who, with their associates, are about to form the
American Cyanamid Company for the development of this most
important industry. The final product which the process obtains is composed of limestone, coal and nitrogen, and is popularly called "Lime nitrogen." 20 per cent of the weight of which
is nitrogen.
The chemical name of the compound is calcium
cyanamid. This compound not only has its direct use as an
agricultural fertilizer, but will be most extensively used, it is
expected, in the chemical arts for the production of ammonia,
nitric acid and other useful things.
As a measure of the
magnitude of the consumption of Chilian nitrate it might be
mentioned that the United States alone imported last year
column of
375,000 tons of it, having a value of $20,000,000.
the atmosphere resting on any two acres of the earth's surface,
contains the same amount of nitrogen as did last year's importation from Chile.
The Agricultural Department at Washington is taking a great interest in the new fertilizer and is having
Factories for its
it
investigated by the department experts.
manufacture are now in process of construction in several of
the nations in Europe, and one of them which is under way in
Germany will involve the construction of a 75.000-hp water
power plant. The parent company is the Societa Generale Per
La Cianamide of Rome, Italy, which is controlled by the
Deutsche Bank of Berlin and the Siemens & Halske Company,
which financed the costly experiments and researches conducted
by Messrs. Frank and Caro during the long period of experiThe same German
mentation leading up to their invention.
interests will have a considerable financial share in the Ameri-

A

can company.

ELECTRICAL EXPORTS.— A summary issued by the
Bureau of Statistics of the Department of Commerce and Labor
shows that of the $132,000,000 worth of Iron and steel manufactures exported in the nine months ending with March. r907,
nearly $7,000,000 worth consisted of locomotives nearly $6,000.000. sewing machines; $4,500,000. typewriter.s; over $6,000,000.
machinery
nearly $7,000,000, metal working maelectrical
over $17,000,000. miscellaneous machinery not sepachinery
:

;

;

nearly $11,000,000, builders' hardware, includmore than $6,000,000. steel
ing locks, hinges, saws, tools, etc.
Of the
rails, and about $5,000,000. structural iron and steel.
more than $6,000,000 worth of electrical machinery exported,
Canada was the largest purchaser, the exports thereto during
rately specified;

;

the period under consideration having

amounted

to $1,500,000.

while those to Mexico, Japan and the United Kingdom, the
next largest purchasers, were valued at near $1,000,000 each.

SIGNAL CORPS
Signal Corps. Fort

PLANT— Capt.

Omaha,

Neb.,

is

L. D. Wildman. U. S.
making up plans and esti-

mates for a complete machine shop for the Corps to repair its
telegraphic apparatus and material of all kinds, balloon maHe desires to enter into correchinery, small machines, etc.
spondence with manufacturers on the subject and to secure
necessary data as to all appropriate c'asscs of machinery, including motive power, shafting, hangers, belting, machine tools,
bench tools, etc. Any catalogues sent will be appreciated.

:
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LMxMENSE ORDER FOR STEEL PLANT.— The

THE COPPER SITUATION.—An

interesting review of
given in the May 20 issue of the "Copper
Gossip" of the National Conduit & Cable Company. It says
'Dullness in copper is the characteristic feature of the market, and
this has been the case for several weeks. Duringthepast 30 days
business in cofipcr in this country has been extremely quiet, and
the apathy of buyers is indicated not only by the meagre transactions, but by the difficulty in getting consumers to even bid for
futures on a large scale.
There is an absence of enthusiasm
and aggressiveness from the situation that is depressing and
discouniging to active traiding. .Mthough the larger and controlling interests stand manfully by their guns and continue
to f|uotc 2514
for electrolytic wire Ixirs, nevertheless, tluhesitation of buyers must impress producers with the fact
that the program for maintaining the market on that basis
is not receiving a very hearty endorsement when judged by

the copper Nituation

practical
,

tests.

is

The

recent

irregular

price

TELEPHOXV

largest

order for alternating current generators ever placed by one interest with any manufacturer of electrical apparatus in this
country, has recently been awarded by the United States Steel
Corporation to the Allis-Chalmers Company, Milwaukee, which
has received orders for 32 gas-engine-driven electric generators.
aggregating 68,000 kilowatts, 16 of which are to be installed
in the new plant at Gary, Ind., now in course of construction by
the steel corporation. The other 16 units are for the Homestead
plant of the Carnegie Steel Company, the South Chicago and
Bay View, Olilwaukee) works of the Illinois Steel Company:
and for the central furnaces of the American Steel & Wire Company, Cleveland, Ohio. These are standard type, 25-cycle, threephase alternators, and will be direct connected to twin tanden.
.gas engines, operated on blast furnace gas, which is the gas collected at the top of furnaces and formerly allowed to go to waste.
The use of electrical power in modern steel mills is now extended to cover practically all the machinery of the plant, the
systems of telepherage, conveyors and appliances for handling
hot metal being now universally driven from individual motors.
At the Gary plant of the Indiana Steel Company the rail mill
will probably require the greatest amount of power.
This mill
is situated about a half mile from the power plant, and will consume approximately 10,000 kilowatts to operate the induction
motors which drive the main rolls. These motors range in capacity from 2000 to 6000 horse-power, and three of them have overload capacity of 9000 horse-power for an hour. The breakingdown stands in the rail mill for reducing ingots to fair-sized
blooms, will be driven by two 2550-hp motors. The blooms will
then go to the blooming mill, which is operated by one of the
6000-hp motors, and from these they will pass to the mills driven
Iiy two 4500-hp motors, receiving their finishing passes in the
mill driven by a third 2500-hp motor.
All the tilting and feed
tables for the various passes, all hot saws, hot and cold pull-ups.
tlie transfer tables, straightening machines and cold saws and
all auxiliary machinery of the rr.ill will be driven by electric
motors. In addition to the orders for gas-driven electrical unit.-;
enumerated, orders have been placed with Allis-Chalmers Company for gas-driven blowing engines as follows: Indiana Stee!
Company, Gary plant, eight 4000 horse-power; Carnegie Steel
Company, Homestead plant, four engines each rated at 4000
horse-power.

movements

also

tends to confuse the situation, and for some time it has been
hard to arouse the interest of consumers in the market to the
extent of creating iniportiint new buying.
Conservatism holds
manufacturers back from being in any haste to forestall future
rc<|uircmcnts, and contidi-nce will need to be considerably
utimulatcd before consumers will stock up hcjivily at the
present market level.
For sonic months we have been advocates of the hand-to-mouth policy in buying crrpper, and we
still a<lhcrc to the advis;il>ilily of this course.
Business is in a
very comforudjle condition at present, but should there arise
a distinct curtailment in trade generally it seems reasotiabic
to expect that co]>per would share in the reaction.
The
prosperity of last year was phenomenal, and there arc some
consumers who profess to sec signs of sl.'icking up in demand
already.
But manufacturers arc not, therefore, inclined l"
adopt a pcssimiMic tone on that aco'unf, as if the lK>tloni
was going to drop out of things. A gradual return to normal
conditions in industrial lines may prove somewhat of a wrl
come cxpcrieeicc to those who have been overtaxed by the
strenuous demands of an itrtcnsified period of rii>.h riiMiIiili.ii>,
which has prevailed for more than a year."
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AUSTRALIA.— The Commonwealth

of Australia Gazette" announces

tliat tenders will be received
Postmaster-General, Brisbane,
until Sept. 2, 1907, for the supply and delivery at Brisbane of
the undermentioned telephone material
Four sections of a
common battery switchboard and 650 subscribers' telephones
Schedule forms, general conditions of contract, and specifications may be obtained at the offices of the Comptrollers of
Stores, Brisbane, Melbourne, Sydney and Adelaide. Tenders
must be indorsed "Tender for Telephone Switchboard and
Telephones," and be addressed to the Deputy PostmasterGeneral, Brisbane. They may be deposited in the tender box
at the General Post Office, Brisbane
if seiit by post,
they
Each tender must be acmust be prepaid and registered.
companied by a deposit, or receipt for deposit, made with the
Deputy Postmaster-General at Sydney, Melbourne or Adelaide,
of 5 per cent of the amount thereof up to $5,000, and 2;/
per cent for any additional amount exceeding $5,000. The lowest or any tender will not necessarily be accepted. The accepted
tender wi'U be recorded by a notice in the "Commonwealth
Gazette," and such notice will be considered as an intimation
to unsuccessful tenderers that their tenders have been declined.

the

at

of

office

the

Deputy

:

:

TROLLEY FOR MUKDEN.—U.

S.

Mukden, reports as follows

Straight, of

Consul-General VV. D.
The Japanese mili:

tary authorities, during the occupation of Mukden, constructed
a push-car tramway along the main thoroughfares and from
Upon their evacuation this
the city to the railway station.
property was turned over to the local Japanese Settlement
Association, which has intrusted its operation to a Japanese
concern called the Okuragumi, and it is between these two that
the profits are at present divided. The line is now used almost
entirely for hauling materials for the repair of the city streets,
which is now in progress, and the passenger traffic is as yet

The Okuragumi, however, plan
of practically no importance.
within the current year to rebuild the road with a broader
gage and install a horse-car service, witih the ultimate intention
As it is probable that
of turning it into an electric line.
similar enterprises will be undertaken at other places, there
should be a market

in

the near future for trucks

and

electric

supplies.

TRANSiMISSION IX MEXICO.— Mr. Henry W. Catlin, of
Xcw York, has organized a new bank at Oaxaca, Mexico,
Credito Minera de Oaxaca, capital stock $200,000.
has been in Southeastern Mexico for some time and is
enthusiastic over the possibilities of that section as to mining
and general business. He says that a vast amount of American
"The great problem that has
capital is pouring into that State.
heretofore confronted the Oaxaca field has been that of proper
and adequate power for transportation and other purposes.
This problem will soon be solved by the erection of a hydroelectric plant at fhe falls of a river at Toniellin, six miles from
American capitalists have
the Mexican Southern Railway.
obtained a concession for tliis enterprise and arrangementhave practically been completed for the erection of the plant,
transmission lines will be built to various mining camps and
sixty
of more than
industrial centers, covering a radius
called the

He

miles."

LONG ISLAND TERMINAL.— Contr.icts
section of the

gun have been

—

for

the

only

Pennsylvania Railroad tunnels not already belet.

They are

for

—

the

eastern

portals

and

approaches in Long Island City and a short stretch of cutand-cover tunnel just west of the portals. The job for whicli
tiintr.icts arc lei extends to the end of "Sunnysidc Yard," the
The excavation neceslargest electric car yard in the world.
.sary to the construction of this yard will be as great as that
Under the
required for the terminal station in Manhattan.
Ea.9t River itself considerably more than 40 per cent of the
Eight shields
four iron lined tunnels liris been completed.
arc being pushed forward, four from each siile of the river.
Under Ixmg Islantl City there is a stretch of 2000 ft. of the
four tubes, ami in this stretch the excav.-itioTi is practically
I'mished, and :ib<>ul S5 per cent of Ihe iron lining is in place.
Concreting is now under way .iiiil is going .ilie.id rapidly,

NEW YORK SUBWAY

C()N'rKACT.--Thc

New York

Kapid Transit Commission has awarded the contract for the
cimstruction of a section of the subway loop on Centre Street,
between Canal ami Broome Sirerls, at its meeting recently
The contract went to the Cranford Company, which was tinlowest bidder, for $2,3lo,rxx)

;
;

June
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HYDRO-ELECTRIC CO-MMISSION.—Important

conducted by a 3-miIe conduit into the reservoir 1378 feet
above the cenitral station. From this reservoir the water is
brouglit into the hydraulic station by means of five conduits
fastened in the rocks to a wall nearly vertical.
The station
now contains six groups of dynamos of 3000 bp each. During
this year there will be added four new groups, and in 1908
the two last, which will complete the installation and thereby
enable the station to develop 36,000 bp.
A portion of this
will serve to the needs of the Valley of Poschiavo and the
future electric railway of the Bernina.
The contractors will
reserve for themselves
16,000
kilowatts, and this will be
distributed in tbe industrial region south of the lakes of
Como and Maggiorc by the means of a circuit 100 miles in

steps will

be taken by tbe Hydro-Electric Power Commission of Ontario,
Canada, in reference to tbe transmission of tbe supply of power
as soon as tbe contracts are signed between tbe interested parties.
In the meantime commissioners and counsel are busy
drafting tbe agreements to be entered into between tbe commission and tbe Ontario Power Company, and preparing tbe
contracts to be sent to tbe municipalities. In cases wbere tbere
is no capital expenditure for distribution involved, t:he Councils
can enter into tbese contracts witbout reference to the people.
Other muracipalities will, it is expected, enter into provisional
contracts to be ratified by the people later.
As soon as these
contracts are signed the commission will .call for tenders for
the erection of poles and the supplying and stringing of wires
for transmission lines from Niagara Falls and also for the
construction of transformer stations.
The commission will
thus have two sets of figures in reference to the cost of transmission.
It will be able to adopt a system of transmission at
once, when tbe contracts have been signed.
It is hoped that
the commission will be able to make an arrangement with the
Grand Trunk Railroad Company for the use of the latter's
right-of-way for transmission lines from Hamilton to Toronto,
from Paris to London, from London to Sarnia and Windsor,

length.

MOTOR DRIVEN CRUSHER.— The

CALGARY POWER COMPANY.— The

first

pulleys, and belting complete, all built and furnished by tbe
Allis-Chalmers Company, of Jlilwaukee. The plant, which is
located on the electric car line about four miles from tbe city
of Atlanta, is driven by a 6o-hp direct-current electric motor
operated by power taken from the trolley wire.

ELECTRIC POWER DISPUTE.— By

a

decision of the
Ontario government, the protracted struggle between the various claimants to the water power at Kakabeka Falls has
finally been settled.
For years the weird name of the Kakabeka Falls, on the Kaministiquia River, near Port Arthur and
Fort Williams, was subject of outcry before the private bills
committee of tlic Ontario Legislature. The controversy was
principally between Edward Jenson, the original grantee and
his assignees, the Clerque interests at Sault Ste. Marie.
Finally
the government has decided that the Kaministiquia Power

Company, assignee of the Jenson interests, which has gone
on developing the falls, shall be confirmed in tlieir right to the
Kakabeka Falls. The company must, however, pay the government at the rate of 25 cents a horse-power per year on all
ptjwer developed

10,000 horse-power.
The provincial authorities, on their part, will build and maintain a dam
at Dog Lake for storage purposes.
The government will also
regulate tbe flow of all the water from the lake for the dam at

Kakabeka

in

excess of

The company h.'LS already made several proipFort William and Port Arthur for supplying
power, and now that the government has arrived at a decision
the work will be rushed to completion.
Falls.

ositions to both

SWISS

PLANT.— U. S. Consular Agent E. L,
Cliaux-de-l'Vmds, writes that the Swiss hydroelectric enterprise of the Like of Brusio, in the Cintoii of tbe
Grisons, is without d<-iul>t one of the most injportant upon the
Continent, which lie thus de-icribes
The water of the River
Poschiavo is caught at the base of the Lake Poscbi.ivo, which
is
used as a controller or regulator for the reservoir and
Phillilfs,

UNITED BRASS COMPANY, CLEVELAND, OHIO.—

transmission

road station built and communication will be established with
the outside world by both telegraph and telephone.
Tbe arrangement that exists at the present time between the company and the city of Calgary for lighting is a maximum of
$30 per borse-power per annum do hours) to individuals and
companies with a rebate of 20 per cent to the city. The capitalization of the company is fixed at $1,000,000, and it is being
financed in Montreal, Toronto. New York and London, England, but the provisional board of directors comprises a number of prominent Calgary men, who are satisfied that cheap
power is the one essential for the progress of a city.

l"t)Wia<

of

:

S:

gear driving connection; a Gates elevator; a Gates iron frame
revolving screen, and four 12 x 18 bin gates, with shafting,

Power & Transportation Company,

of Calgary, Alb., will be 5000 horse-power, and as soon as possible that will be duplicated.
The power at Horse Shoe Falls,
where the company's plant will be built, will have a minimum
nf 8000 horse-power tbe year round with an equipment for
12,000, which may be procured for 11 months of the year.
The
head will be 100 ft., and the construction work will comprise
a large concrete dam on a rock foundation.
From this point
the water will be carried some 500 yards by tunnel, pipe and
canal to the power bouse at the base of a cliff.
The company has purchased 1000 acres along tbe river front from the
Stoney Indians, and has secured riparian rights from the Dominion Government. The company proposes to have a rail-

Georgia Railway

Electric Company, of Atlanta, has had in operation for the
past three months, a stone crushing plant for the production of
ballasting material for use on its right of way. The machinery
installed in this plant comprises a Gates breaker with back

and from Woodstock to St. IMary's, Tavistock and Stratford.
The wires would serve as trunk lines to feed the points between and in the vicinity of the places named.
installation of the Calgary

1129

Judging from the number of orders which this company is receiving for its Corcoran wipe joint machine for cable splicing
recently put on the market, this device is filling a long-felt

Among some of the more recent cusitomers are the
New York Edison Company, the Brooklyn Edison Company.
Rochester Railway & Light Company, Rochester, N. Y.
Southern Bell Telephone & Telegraph Company, Atlanta, Ga.
want.

Chesapeake & Potomac Telephone Company, Washington
Hudson River Telephone Company, Albany, N. Y. Albany
Home Telephone Company, Troy, N. Y.. and the War and
Signal Departments, at Washington.
;

STREET CAR RAILS.—In

a decision by

I.

F. Fischer, the

Board of United States General Appraisers has overruled a
contention raised by W. P. Plummer, of New York, who
objected to tlie assessment of duty imposed by
Collector
Stranahan on importations of street car rails. The rails were
assessed at the rate of seven-twentieths of a cent a pound
under the provision in the Dingley tariff for steel rails, and
were alleged to be properly dutiable at $4 per ton as scrap
only to be manufactured. In view of the fact that the rails
could be put to use other than as scrap, the board decides
that the claim of the importer cannot be sustained.
fit

STURTEVANT APPARATUS.— Mechanical

draft equipSturtevant Company, of Boston,
Mass., are being installed by Atha Steel Casting Company.
Newark, N. J.
Columbia Conservo Company, Indianapolis.
Ind.; Edison Electric Illuminating Company, Brooklyn, N. Y.
Tbe New York Edison Company are installing Sturtevant
nietal-to-metal joint fuel economizers at Waterside Station
No. 2.

ments furnished by the B.

F.

;

RAILWAY CONTRACTS OPEN.—The
Electric Railway

Company

will let contracts

Mississippi Valley

between June

T

and

15 for 45 miles of grading, approximately 300,000 cu. yds., and
is also in the market for ties, poles and general railway equip-

The

ment.

field office is

Smith,

at

Nauvoo,

tions

to

office,

1034 Rookery Building.

T.

R.

principal

111.

Address communicaengineer. Chicago

assistant

TROLLEYS IN TEXAS.—The

Galveston-Houston Electric
Railway Company has been incorporated under the laws of
Texas, with $3,000,000 capital, to build an electric railway between Galveston and Houston, a distance of about fifty miles
The company is being engineered by Stone & Webster, of
Boston.

THE AMERICAN LOCOMOTIVE COMPANY,
tady, N. Y.,

is

remove smoke
.1

Schenec-

installing an electrically-driven Sturtevant fan to
from the new running shed. This is practically

duplicate of one previously furnished by the B. F. Sturtevant

Company, of Boston, Mass.

ELECTRIC CRANES. — The

Edison Illuminating Company,
Midi., has in-stalled in its Beechcr .\vcnue sub-station
a 2.s-ton electric crane, manufactured by the Northern EngiiDetroit,

ncering Works, Detroit.

;;

;
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XEW WIRE COMPAXY.— The

Bay State Insulated Wire
Cable Company has just finished its extensive new plant at
Hyde Park, ]\Iass., for the manufacture of rubber insulated
wires and cables of all kinds and for all classes of service. The
factory comprises five buildings on a three-acre property along
the banks of the Neponset River, and about 60,000 square
feet of floor space is provided. All the equipment of machinery
is new and modern, with a daily capacity of over 500,000 feet
of covered wire, to which machinery will be added, bringing

&

the outfit up to 1,000,000 feet of finished wire. The power plant
comprises a Greene engine of 200 hp, three Roberts & Cunningham boilers of 280 hp and a Knowles pump, etc. The officers
and managers of the company are by no means newcomers and
novices in the field, but have had a long experience in it, and
have actively assisted in its development. The president of the
company, Mr. Andrew J. Conlin, is widely known as an expert
in the manufacture of wire, having been for the past eighteen

years superintendent of the large plant of the Simplex Electrical
Company at Cambridge, Mass. Before entering the employ of
that company he planned the equipment and installed the machinery of the old Safety Insulated Wire Works. He was also
rubber expert and superintendent of the India Rubber & Gutta
Percha Wire Company, of Yonkers, N. Y. He will have entire
charge of the manufacturing. The treasurer and manager, Mr.
John H. H. McNarr.ee, formerly mayor of Cambridge, Mass.,
is widely known as a capitalist and an energetic, able man,
who will bring to the company the executive ability and experience acquired in a successful business life of forty years.
The company is now ready for business and desirous of quoting
upon any new contracts now offering, in regard to which it
invites correspondence.

STAR FIRE ALARMS.— The

Star

Company, of

Electric

Binghamton, X. Y., manufacturers of fire alarms, has been reorganized through the efforts of President L. M. Wilson and
Secretary B, H. Gitcheil, of the Chamber of Commerce.
The

new

officers of the company are
President, T. B. Cray, president of the 1900 Washer Company first vice-president, C. F.
Hotchkiss, president of the Stow Manufacturing Company
second vice-president, William G. Phelps, president of the First
National Bank treasurer, Frank Payne, cashier for the Binghamton Trust Company secretary, C. E. Beach, superintendent
of the manufacturing department of the Star Electric Company
assistant secretary, J, M. Davidge,
The board of directors is
composed of the above officers and F. W. Welsh and C. J.
Knapp. 'Ihe Star Electric Company has installed extensive fire
alarm equipments in Cleveland, Schenectady, Seneca Falls,
Binghamton, Niagara Falls, Gouverneur. Kingston, Lockport.
Lcstcrshire, Ithaca. Oneonta, and has also sold fire apparatus
to numerous other cities.
:

;

:
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Frank M. Burris, of the Santa Rosa Bank, for a franchise to
distribute
electricity
for
lighting, heating and commercial
uses ali over Sonoma County.
While it is not stated, it is
believed the Eel River Power Company, w-hich has been developing a plant in Mendocino County for years, is behind the
The company has converted the entire Potter valley
into a mammoth reservoir.
To obtain this supply of water
a tunnel several miles long is being bored through the mountain to conduct the waters of Eel River into the reservoir. The
application for a franchise states that the wires will be strung
from the Mendocino County line through Cloverdale, Geyersville, Healdsburg, Lyttons, Windsor, Fulton to Santa Rosa
from Santa Rosa to the west through Kenwood, Glen Ellen
project.

and Sonoma to the Napa County line, where it will enter Napa
County and from Santa Rosa south through all the towns to
Petaluma, and thence to the Marin County line. Other branches
will also be run from Santa Rosa.
;

ELECTRIC FURNACES.—We are advised that the recently
organized American Electric Furnace Company, 45 Wall Street.
X'ew Y'ork, which took over the business pertaining to electric
furnaces carried on by the American Grondal Kjellin Company, New York, and the Induotion Furnace
Company.
Newark. X'. J., has acquired all patents relating to electric
furnaces taken out by F. A. Kjellin and E. A. Colby which
were owned by these companies. The companj' is prepared
to furnish furnaces for the treatment of various metals and
Kjellin Company will conheretofore its business relating to the concentration
and crushing of ores, etc., developed by Mr. Gustaf Grondal and
alloj'S.

The American Grondal

tinue as

associates.

HADAWAY HEATING INTERESTS.— The
house Electric

&

prominent place

in the field.

Westing-

IManufacturing Company has acquired the
Hadaway Electric Heating & Engineering Company and will
devote its attention to the manufacture of electric heating
Mr. W. S. Hadaway, Jr., ha.~
devices through that concern.
for some years past made electric heating a special study, and
is to be credited with a number of useful devices and successful
plants.
It is understood that he has always been more or less
hampered by lack of capital, but under the new conditions it
may be expected that the Hadaway apparatus will lake a very

;

SOU'JHERN PACIFIC TROLLEYS.—

ll

is

Southern Pacific Company and the Huntington

state.l

that the

interests,

which

are joint owners of the Pacific Electric Railway, which controls
several hundred miles of electric lines in .Southern California.
have ac(|uired control of the San Bernardino Valley Traction

Company and
Pacific

will

Electric

Pacific Electric

held

in

connect the San Hernardino lines with the

lines

at

Railway

Riverside,
is

Cal.

The

capital

of

Pacific.

Cf)X TKACTS.— Bids will be receive.l
Navy Departmcnl, 1).

the Bureau of .Supplies and .\cc()unts,

June
and

,.i

C

for fumishiiig supplies at the various navy
11,
naval stations as fr)llows
Portsmouth, N. H.,
schedule 845. tubular iHiilcrs
schedule 850, motor drives.
fofKOs and fans, blower and cuKine. Boston. .Mass. schedule 878,
trolley hoists, New York. .V. Y.
Charleslon. S. C, schedule 848.
electric traveliuK crane, Applicalion-i for proposals should dcsifjiialc Ihe Khcdulc-i desired by Tnimber.
E. B. Rogers, paymastcrKcncral. U. S. N.
Bids will aKo be received by Lieut. Charles
C. f?urt. acting construrlinK quartermaster. U. S. A., I-'orl
Worden, Wash., until Juno 15, for furnishing material and inslalling fixtures, wiring buildings, making changes in present
wiring, making service connections, furnishing and installing
watt meters in buildings for electric lighting at this post,
until

y.irds

:

;

;

;

LIGHTING IN CALIFORNIA.— A
with the Sania

Ro»a

has been filed
(Cal.) board of supervisors by Cashier
petition

Financial Intelligence.

is

The San Ber-

nardino Valley Traction Company, which operates thirty-four
milo< of electric lines in and round San Bernardino, is capitalized at $1,500,000 with an authorized bond issue of $1,000,000.
At the close of last year there was outstanding $1,080,000 of
the stock and $548,000 of the bonds.

GOVICKNMENT

Metropolitan Elevated of
Chicago has secured a franchise from the town of Cicero to
build a 4-n.ile line from the Western Electric plant on the DougThe cost will be $25,000
las Park Branch through to Clyde.
a mile, but the project will not be begun in the near future.
Earnings will be at the rate of twice the amount necessary to
pay the preferred dividend.
CONEY ISLAND MONORAIL.— The New York Rapid
Tran.sit Comniissioo lias received a letter from Mr. F. B. Bohr
accepting the conditions imposed by the Conmiission and asking
it
to lay out a route for a monorail system to Coney Island
from South Ferry. The letter was referred to the Commission
counsel and Ihe chief engineer.

the

$20,000,000. of which $10,000,000

the treasury of the Southern

CHICAGO ELEVATED.—The

THE WEEK
liibited

IN WALL STREET.— The stock market exsome nervousness and was more active than it has
Ivirly in the week there was a violent decline,
late.

of
but prices rallied later on. the advance being general.
Phe
early weakness was due to liquidation and renewed short selling
caused by a v;iriely of unf,ivor;ible circumstances, among
which crop conditions and anti-railroad measures, like the

bccii

Public Utilities Hill in New York, figure to some extent,
[<umors of further impencling borrowings by railro.id companies were also effeclu.d. ,ind public interest was extremely
At the close of the week the market develoi)ed a
limited.
considerable amouni of strength imder the lead of I'nion
Pacific and closed strong at a p.irlial reaction.
The aniioiuiccment that the M,ister's rejiort in Ihe 80-cent gas lilig.ition was
in every respect favorable lo Ihe Consolidated Gas Company
Icifl a good rffect on that sitock at first, but this was lost in
view of slalemenis that Ihe city authorities would now vigor-

ously press action

in

company's franchise.

rtigar<l

F.Irclric

|o

the

alleged

securities

wilih

invalidily
tin-

rest

of

Hie

of the

felt the dqircssing influences, and tihough
lint
there was a
general rally the closing quotialions were in niosl oases lower
than those of the week previous. Licpiidation was the feature

—

:

June

i,

:

;

;
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the week's trading on the curb.
Losses of Yz point or
more were sustained by many issues, notably the mining group.

BALTIMORE MERGER.—The

of

May

Following are the closing quotations of

NEW
May

9

Allis- Chalmers Co. pfd.
Am. Dist. Tel

28
^i4
26^4

—

—

American Locomotive... 58
Amer. Locomotive pfd.. 105
American Tel. & Cable. 75
American Tel. & Tel...

56
102
78

27J4

.

—

—

.

Brooklyn Rapid Transit
Electric Boat

53
35

49j4

Electric Boat pfd
Electric Vehicle
Electric \"ehicle pfd....

82

80
—
—

33

—
—

May

21

.

.

.

Edison Elec. Ilium
General Electric
Mass. Elec. Ry

216

142^
17

May

21

—28
—
51
—
—
—
—
—
"8

—

19

—
—
—
—
—

Westinghouse com
Westinghouse pfd

—
—
132
—

142

143

—

—

New England

Telep.
Western Tel. & Te!
West. Tel. & Tel. pfd.
.

.

.

.

.

May

21

—
—
—

28
—
—
115
—
—

6J^
71

PHILADELPHIA.
May
American Railways

21

May

49

Elec. Co. of America... 10
Elec. Storage Battery... 50
Elec. Stor. Battery pfd..

"

28
49j4
9^^
49

—

May
Phila.
Electric
Phila. Rapid Transit....
Phila. Traction

May

21

28

7^

8J4
23

22J4
9ij4

91^

CHICAGO.
May

21

May

May

28

Chicago City Ry
180
175
Chicago Edison
Chicago Subway
155^
Chicago Tel. Co
Metropolitan Elec. com 23
22

National Carbon
National Carbon pfd.
Union Traction
Union Traction pfd

—
—
—

—
—

.

.

May

21
71

28

71

.110

113

—
—

—
—

.

THE WILLIAMS LIQUIDATIOX.—The

creditors

of

William P. Williams, a promoter who some years ago undertook to construct an extensive electric traction system on
Long Island, met last week in tlie offices of Cassilly Cook, of
CX) Wall
Street, and organized for the purpose of obtaining
a settlement of their claims.
Mr. Williams organized the
Manhattan-Long Island Railroad Q)mpany with an authorized
of $20,000,000 and the Central Long Island Electric
Light & Railroad Company and it was said that it was through
these companies that he became indebted to the American
Surety Company, J. G. White & Co., the New England
Engineering Company, Hugh R. Garden, and Montrose, Clark
& Emmons. Mr. Garden said last night that he understood
that the total claims against Mr. Williams amounted to about
$10,000. Mr. Garden's own claim being about $700 for legal
services rendered two or three years ago.
Bonds of the
Centra! Long Island Company to the extent of $500,000 it was
said yesterday, were floated by Mr. Williams in Washington,
D. C, and in New England, but how much, if any, of the
$20,000,006 of stock of the Manhattan-Long Island Railroad
has reached the hands of the public does not appear.
Mr.
William's scheme, it was said, was to parallel the Long
Island Railroad and he is reported to have received support
from residents of Long Island who were desirous of having
additional railroad facilities on the island.
Outside of obtaining franchises, some of whicli are said to be valuable, and
purchasing right of way, it is imderstood that very little work
has been done on these projected railroads.
capital

BOSTON

EDISON

EARNINGS.— Data

from

Boston

the local Edison Company to be very busy.
The new
business which the company has secured in the past four
months is the largest in its history, representing an equivalent
of 49,100 l6-cp lamps, compared with an increase in business

show

corresponding period a year ago of 20,500 i6-cp lamps.
net gains in business for the past four months compare
follows

for the

The
as

1907.
$1 1,800
7,600
ij,qoo
16.800

Tanu.iry

rcbrnnry

March
.\pril

,

Total

Increase.
$7,500
8,100
6,600
6.400

1906.

$4,300
!;oo

6,300
10,400

$49,100

in

30,

1007.

Incandescent
Arc lamps

Horsepower

The

lamps

854.331
10,302
34,073

June

30,
lgo6.

788,560
'0,534
30.432

connections on .Vpril 30,
compared with 1.444.363
The gross earnings for
SO. 1906.
next are estimated to reach not less
total

fiiuivalents.

in

the years

The

actual stock issue of the new concern, thereIn addition the directors of the new
have authorized an issue of $1,250,000 of 5 per cent

corporation.

will be $2,500,000.

fore,

Of this $1,000,000 will be sold
The proceeds, it is understood, will go toward liquidating some floating indebtedness of the consolidated corpora-

cumulative preferred stock.
at once.

tions, existing

before they were merged.

DIVIDENDS.—The

directors of the Denver Gas & Electric
declared a dividend of 6 per cent, payable in
monthly installments, beginning July I. The Pensacola Electric
Company has declared a semi-annual dividend of $3 per share
on the preferred stock, payable June i. The directors of the

Company have

Chicago

Metropolitan Elevated Company have declared the
regular quarterly dividend of J^ of I per cent on the preferred
stock, payable June 29. The directors of the Chattanooga Railways Company have declared the regular quarterly dividend of
lJ4 P^f cent on the preferred stock, payable June I.
The
guaranteed dividend of ij^ per cent on the stock of the NewYork Metropolitan Street Railway Company for the current
quarter is payable July i.
The directors of the Multiphone
Operating Company have declared the regular monthly dividend
of I per cent, payable June i.

INDIANA LIGHTING DEAL.—It

is

announced from An-

derson, Ind.. that articles of association have been filed by the
Central Indiana Lighting Company, with a capital stock of
$3,000,000 $2,000,000 common and $1,000,000 preferred.
William M. Wherry, Jr., John W. Tobin and Ivan L. Meloon, all
of New York, are the incorporators. The Central Indiana Company is a branch of the National Heat, Light & Power Company of New York, which is operating light plants at Taylors-

—

Jerseyville.

ville,

Robinson, Charleston, Paris and Pana, 111.
Falls, N. Y.
Ben-

Lexington and jMarshall, Mo.
Hoosick
nington, Twin City and Brattleboro, Vt.
;

;

NASHVILLE (TENN.) EXTENSIONS.—The

Nashville

Railway & Light Company of Tennessee has filed its new refunding and improvement mortgage to the Guaranty Trust
Company, of New York, as trustee, to secure an issue of $15,000,000 5 per cent forty-year gold bonds. Of the authorized
amount. $2,000,000 is issuable for corporate purposes; $6,000,000
is reserved and can be issued only upon retirement of a like
amount of underlying bonds, and $7,000,000 is reserved to be
issued at the rate of $1,000 for each $1,250 expended for future

improvements.

ST.

JOSEPH REPORT.—The

St. Joseph (Mo.) Railway,
Heat & Power Company reports for the calendar year,
ending December 31 last, as follows: Gross earnings, $834,438;

Light,

operating expenses, $426,803; net earnings, $407,635; all fixed
charges. $236,454; balance. $171,181; dividends. $78,000: surplus.
The company also report^; for the four months ended
$93,181.
April 30 last: Gross earnings, $261,289; operating expenses.
$141,479; net earnings, $119,810; all fixed charges, $79,017; balance, $40,793
dividends. $26,000 surplus, $14,793.
;

ECONOMY LIGHT BONDS.—The
Joliet,

III.

is

Economy

Light

&

selling $2,000,000 five per cent

bonds through the Royal Trust Company.
Its aipital stock
$3,500,000 and after all charges the past five years it has
accumulated a surplus of $330,000. Its president is Mr. Samuel
Insull, president of the Chicago Edison Comp.any.
The plant
base been in operation twenty-five years, and has a monopoly

is

motors connected April

compare with coimcction on June 30
IQ05 and 1904. as follows:
1907,

.April

phone company stock which was owned by the power company
and which has been turned into the treasury of the new

Power Company,

•Loss

The lamps and horse-power

;

;

$28,600

$20,500

Baltimore

This, however, represents the $900,000 of the tele-

$3,400,000.

company

May

Mass. Elec. Ry pfd
Mexican Telephone

n:^/^

—

.

May

General Electric
140
Hudson River Tel
Interborough Met. Com. ig
Interborough Met. pfd.. 53^
Mackay Cos
Mackay Cos pfd
Marconi Tel
Metropolitan St. Ry. ...
N. Y. & N. J. Tel
Western Union Tel.... 81^2

BOSTON.
May 28

American Tel. & TeL
123
Cumberland Telephone.

directors of the

Company, which was organized recently, have elected
officers as follows
President, David E. Evans
first vicepresident, Sydney L. Wright; second vice-president and general Manager, B. S. Josselyn; secretary, W. T. Spring; treasurer, B. F. Bonsai.
The new company is a combination of the
Maryland Telephone & Telegraph Company and the Baltimore
Electric & Power Co.
The company will have a capital of
Electric

:

YORK.

May

21

Co

Allis-Chalmers

28

1131

30,

1906.

of the lighting of Joliet.
June

30.

I<)05.

7o.S,3'84

10.102
26.416

June

30,
1004.

6^7,441
9.358
24,150

.aggregated 1.478,750 ifi-cp
16-cp equivalents on June
the year ending June 30
than $4,160,000.

TELEPHONE CONSOLIDATION.—It

appears

probable

Telephone Company of
Rochester will fight the injunction action recently brought by
.'Xttomcy-Cicneral Jackson for the prevenlion of the sale of the
company to the New Jersey Title. Guarantee & Trust Company
of Jersey City, representing the Bell telephone interests.
Details of the case have already been given in these pages.
that

the

Ignited

States

Independent

:

1
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NIAGARA POWER REPORT.— The

report of the Niagara

for the year ending
an encouraging document. The balance sheet
Falls

Power Company

Gross earnings
Operating expenses and

reser\-e

($100,000)

is

as follows
$1,370,308
326,124

$1,123,584
786,897

Total income

Charges

$336,687
62,534

Surplus for year
Previous surplus

and

is

31,

$1,044,184
"9.40o

Net
Other income

Profit

December

loss surplus Dec. 31,

1906

$399,321

on the $4,980,000 six per cent
The charges are:
debentures (Canadian collateral series A and B) was included
in the cost of construction of the Canadian plant up to Jan. i,
1907, from which date the plant has been in commercial operaThe surplus for the year indicated that 8.03 per cent
tion.
was on the $4,181,200 capital stock. The combined condensed
balance sheet of the Niagara Falls Power Company and the
Interest

Canadian Niagara Power Company as of December 31, 1906,
shows real estate and power house investment, etc., of $21,The liabilities
966,287 and investment securities of $1,500,400.
included $4,181,200 of capital stock and $18,000,000 of funded
President D. O. Mills says in his report: "No additional
construction work or installation of generating machinery
having been authorized, the company's business must be confined for the present to the output of the plants as they now
exist.
By direct ownership and through stock control of the
Canadian Niagara Power Company (only five shares of its
capital stock being held by others), this company now has
available for power generation on the American side of the
Niagara River two complete plants with an aggregate capacity
for an output of about 77,000 electrical horse-power, and a
considerable reserve in power generating machinery; an additional capacity of about 8000 hp, of which under leasehold
rights 7500 hydraulic hp is now being generated in instalCanadian side
lations of tenant companies, and on the
of the Niagara River a plant with installation for a continuous
output of 40,000 electrical horse-power, one io,ooo-hp generatThe cost of construction of
ing unit being held in reserve.
debt.

this plant has included interest and park rentals to Jan. i, 1907.
from which date it is treated as in commercial operation.
From the combined output of these plants, about 95,000 ehp
and 7500 hp (leasehold hydraulic rights) now are yielding
revenue. Contracts have been negotiated for the sale of additional amounts of electrical power deliverable upon the cximpleIt is extioii of the installation of the necessary apparatus.
pected that before the close of 1907 substantially all of the
combined output of these plants will become revenue proFirm contracts now in force covering long terms
ducing.
The remainder,
will require a considerable part of this power.
it is believed, will be absorbed quickly by the users of our
power steadily increasing in number and requirements. The
financial condition of the company never has appeared to be

more

satisfactory and promising."

U. G. I. REPORT.— President Dolan in the annual report
of the United States Gas Improvement Company notes several
interesting things. During the fiscal year ended Dec. 31, 1906,
the i<as companies in which it is interested outside of Philadcl
phia increased the volume of their sales 13.2 per cent. The
sales of the Philadelphia Gas Works increased 6.3 per cent,
and the sales of the electric light companies increased 15.3 per
The net profits of the United (jas Improvement Comcent.
pany for 1906 were $5,853,327.04, an increase of $783,161.72 oyer
the net profits of 1905. The capital stock was increased durinti
May and June from $36,726,200 to $4S,884,«5o. The earnings
of 1906 amounted to 13.49 P" f*^"' "l"'n the average capitalizaThe property of the Connecticut Railway &•
tion of the year.

Company has been leased for 999 ycar<i from August
and the capital slocks of the Mousatonic and New Milford water power companies and of tlic Mcridcn, Soutliinglon
& Compounce Tramway Company have been sold lo the Consr>lidatcd Railway (,'ompany, owned by the New York, New
Haven & Hartford Railroad Company, which has guaranteed
the fulfillment of the conditions of the lease and payment of
the principal and intercut of the debentures issued to buy the
stocks of the water power companies, and the Meriden, Snulhmgton & Compounce Tramway Company. Simultaneously with
the above transaction there were sold 10 the Providence Sccuri
ties Company, which made payment in it.« 4 per cent 50-ycar
Lighting
I,

1906,

\\^ORLD.

XLIX, No.

Vol.

22.

debenture bonds, guaranteed as to principal and mterest by the
York, New Haven & Hartford Railroad Company, all of

New

the bonds and floating debt, and practically all of the capital
stock of the Rhode Island Securities Company. By these transactions the U. G. I. Company transferred the responsibility of
managing and financing these properties to the New York, New

Haven & Hartford Railroad Company, and insured an income
United Gas Improvement Company from its investments
in Connecticut and Rhode Island $1,000,000 per annum, being

to the

4 per cent on securities of the par value of $25,000,000. Since
the last annual meeting the following were added to the comThe Chester
panies in which the company is interested
County Gas Company and Dauphin County Gas Company, both
doing business in the State of Pennsylvania, the South Bend &
:

Mishawaka Gas Company of the
Syracuse Lighting Company, of the

of Indiana, and the
State of New York.

State

NORTH

AMERICAN NOTES.—The terms of the $5,000,000 issue of 5 per cent notes of the North American Company
taken last week by Lee, Higgittson & Cxsmpany and Redmond
& Company have been made known in a statement issued by
President Wetmore. In addition to the facts already printed the
notes, which are dated May i, 1907, are redeemable at the
company's option on any interest date after May I, 1909, at
1 01
and interest. The notes are secured in addition to being
a direct obligation of the company by the deposit with and
pledge to the Morton Trust (Zompany, of New York, as
trustee for the noteholders, of $6,500,000, par value, of underGas
lying electric light and gas stock of St. Louis companies
stock, the par value being thirty per cent in excess of the
President Wetmore gives
par value of the notes authorized.
the following statement of the net earnings of the company
The surin 1906 and an estimate of the earnings for 1907
plus earnings of the principal companies, in which the North
American (Zoilipany is interested, for 1906, after deducting all
operating expenses and dividends paid, amounted to $1,193,The net cash income of the company for the fiscal
984.66.
and calendar year 1907 is estimated at $1,850,000, or $1,600,000
in excess of the total interest charges upon the entire author:

ized issue of notes.

ELECTRIC—

The stockholders of the
CINCINNATI GAS &
Cincinnati Gas & Electric Company elected the following directors: S. R. Burton, J. T. Carew, B. S. Cunningham, J. B
Foraker, Jr., R. A. Holden, C. L. Harrison, Louis J. Hauck.
Norman G. Kenan, M. E. Moch, W. C. Proctor, C. H. Rowe,
Casimir L.
J. G. Schmidlapp, Charles P. Taft, M. M. White and
Werk. The directors elected Qiarles P. Taft as president R. A.
Holden, vice-president, and Theodore Clause, secretary and treasPresident Taft, in his report, said that since the lease of
urer.
;

the company's property to the L'nion Gas & Electric Company
the consumption of electricity had increased 22 per cent. Of the
$2,000,000 set aside for improveiv.cnts, $300,000 has been spent
and the company has contracted for $550,000 worth of machiner)for

the

new

electric

plant,

which

is

to cost

$3,000,000

when

completed.

GENERAL ELECTRIC BONDS.— President Coflin, of the
General Electric Company, has issued a circular letter to stockholders stating the terms upon which subscriptions will be received to the $i3.(XK),ooo of convertible bonds. The bonds will be
dated June i, 1907, and may be converted into stock at par after
June 1, 191 1. The bonds may by called by the company any
time after June i. 191 1, upon 90 days' notice at 105 and interest.
The bonds will be in $1,000 and $.500 denominations. .Assignable
warrants will be issued as soon as possible after June 20. The
right to subscribe expires July 20

and payment of 50 per cent
F\ill payment
20, i()o8.

each are lo be made on July 20 and Jan.
may be made on July 20.

KEYSTONE rELEPllONi: EARNINGS.- The Keystone
Telephone Company, of Philadelphia, reports substantially increased earnings both for the month and for the ten-months
period.

In April the gross

was

$87,409, against $70,8(11 last year.

Operating expenses and taxes were $42,529, or only 4X per cent,
against $.10,947. "i" .'^'> pcr cent, in 1906. I''or the ten months the
gross earnings of $819,890 is an increase of $144,256 over last
season, of which increase nearly $85,000 is carried as net income.
During the perind a reserve fund for renewals amounted to
$83,680 has licen set aside, compared with $63,089 in the ten
iiiontlis

of KxV).

NEW ORLEANS NOTES— The

New

Orleans Railway

&

Light Company has issued $5,000,000 fivc-ycar coupon notes for
improvrnicnts.

June
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GENERAL NEWS
—

Construction NeWs.
ALA. — The City Council has authorized

BESSEMER,
the issue of
S^S/jOjO in bonds for an electric light plant and other improvements.
ENSLEY, ALA.
("be

—An

electric

railway

City Council to H. S. Meade,

J.

J.

has been granted by
Walker, B. R. Pegram and assofranchise

ciates.

OAKLAND, CAL. — The
Hawley, of

New

Western Power Company, headed by Edwin

York, N. Y.,

is interested in the construction of a transmission line from the Sierra, and is said to be seeking a location in Oakland for one of the sub-stations..

REDDING, CAL.

—The

granted a franchise to

Board of Supervisors of Shasta County has
the Northern Light & Power Company.

SAN FRANCISCO. C.\L.—The

Power Company has

Sierra

filed

an

application with the Board of Supervisors for a franchise to construct and
maintain an electric power station for the purpose of supplying electricity
tor

and power

lighting

in

San Francisco.

will be received by Captain B. Chealham, constructing quartermaster, U. S. A., 1086 North Point Street, San
Francisco, until Tune 14 for installing a complete electric lighting system and furnishing electricity for illuminating and small motor purposes
for Fort Baker and Barry, CaL

—

It

is

Westinghouse interests have

stated that

ob-

a three months' option on the Trinidad Electric Railway; the
Trinidad Light, Power & Manufacturing Company, the Walsenburg electric light plant and other electrical plants in southern Colorado and northern New Mexico, and is planning to establish a large plant to supply electricity for light and power to all the camps and towns in southern Colorado and northern New Mexico.
The County Commissioners have
granted a 25-year franchise to C. L. Hendershot, who is acting for the
company, for the erection of poles and transmission lines over all the
county roads.
tained

BRIDGEPORT. CONN.—The

Manufacturing Company is
Wheeler & Wilson plant
which will supplant four independent steam power plants now in use.
The plant will furnish electricity for lighting and power for the various
factories.
The power house will be equipped with a battery of eight
boilers ajid will have a capacity of 2000 horse-power.
building

a

Singer

power plant

central

large

the

at

DANBURY, CONN. —The

new hat factory of the Peix-Maclachlan
soon be put in operation, will be equipped entirely
electrical machinery.

Company, which
V-

ith

will

NEW HAVEN, CONN.—The East Haven Telephone & Electric Company has filed notice with the Secretary of State of an increase of capital
stock from $3,000 to $5,000.
WASHINGTON, CONN.—The State Legislature has passed
incorporating the Washington Electric Light & Power Company.
WASHINGTON,

D. C.

BLOOMINGTON, IND.~The People's Light, Gas, Heat & Power
Company's property has been transferred to the National Light, Heat &
Power Company, with I. L. Meloon, of New York, as general manager.
The first improvements will be the erection of a new building, the adoption of a day service to include the city and quarries, and the installation
of an 800-hp boiler. This plant is one of the four the National Company
has recently acquired in this State.

CLAY CITY, IND.—The Clay City Electric Light Campany's plant
was destroyed by a boiler explosion on May 22, causing a loss of $10,000.
The plant will be rebuilt and re-equipped at once.

—Arrangements

are being

Traction Company to improve its power plant
will involve an expenditure of about $25,000.

made by

on Grace

a

bill

the Capital

Street,

which

—

MACON, GA. ^City Electrician C. H. Humphreys has prepared estimates for an electric light plant for the city, to furnish 500 arc and
incandescent lamps, which, he states, would cost about $75,000.
MADISON, GA.— Bids

will be received until June 6 by Col. E. W.
Mayor, for constructing water works and sewerage system and
improving the electric plant. Two bids will be considered, one for furnishing materials and labor for construction, and the other for labor
Equipment for water works
only, the city to furnish all the materials.
will consist of 100,000-galIon reservoir, two compound duplex pumps of

Butler,

IND. It is authoritatively stated that the Central InCompany has an option on the holdings of the Columbus
Street Railway & Light Company.
It is said that the lines of the street
railway will be extended, a new power plant built and a central heating

gallons capacity, two centrifugal pumps of 200 and 300 gallons
capacity per minute, driven by two alternating-current motors and one
Machinery for the electric plant w'll consist of one loo125-hp boiler.
kw, 60-cyclc, three-phase, 230O-volt alternator and a 125-hp plain slidc-

INDIANAPOLIS, IND.—The
to construct

Fair

E. H. Davis, of Griffin, Ga.,

is

the engineer.

SAINT MARIES. IDAHO.— F.

A. Johnson, of Butte, Mont., has applied to the Village Trustees for a franchise to establish an electric lighting and power plant in this place.

ATWOOD,

— The City
ILL. — Bids

ILL.

Council

is

considering the question of con-

siiucting a municipal lighting plant.

HILLVIEW,
stcin

for constructing a

PEORIA,

ILL.

— Plans

for extensive

will be received until June 4 by Louis Lowcnpower house and pumping station.

SVRIN(;FIELD.

made by

arc being

improvements

The

the

to its plant

Decatur & Champaign Railway
I'ompany and the Peoria. Bloomingion & Decatur Railway Company have
rnch inrrea<(rd I heir capital stock from $5,000 to $500,000.
ill.-

St.

Grounds

to cost

$10,000.

—The

City Council entered into an agreement with
Ligonier Electric Company whereby the company is to continue the
present lighting service until July i, 1909. The Council refused to grant
the company a new franchise, as the question of establishing a municipal
electric plant is now under consideration.
the

CANTRIL, lA.— Engineer

E. E. McKee, of Cantril, writes that bids
probably be called for in the fall for the proposed electric light plant,
which will cost from $4,000 to $5,000.

will

DES MOINES, lA.—The
liled

amended

articles

Des Moines Mutual Telephone Company has
of incorporation, increasing its capital stock from

S450.000 to $1,600,000.
The increase in capital is for the purpose of
taking over and consolidating five outl.ving mutual systems, among which
are the Hawkeye Telephone Company, with headquarters at Dallis; the

Boone County Telephone Company, of Boone; the Jasper County Telephone Company, which extends from Colfax, eastward, to Grinnell; the
Tow-a Southern Telephone Company, of Des Moines, and the Knox\'ille
Electric Company, of Knoxville,

NEW HAMPTON,

lA.— Bids

will be received until June 2 by B. F.
furnishing material and erecting a power house
for the combined electric light and water works plant.

City Oerk,

Strike,

for

—

SIDNEY, lA. The City Council has ordered a special election to be
held June 10 to vote on the question of granting a 25-year electric light
franchise to E. E. Hillman, of Quincy, III.
If the franchise is granted
electricity will be transmitted by means of a high-tension line from Hamburg, a distance of 12 miles.

FORT SCOTT, KAN.-The

&

Fort Scott Gas
once on improvements to
volve an expenditure of $20,000.

commence work

at

its

Electric
plant,

Company
which

will

wi!!
in-

TOPEKA. KAN.— The

City Council has decided to hold an election
vote on the proposition to issue bonds to the amount of $65,000 for
the reconstruction of the municipal electric lighting plant,
to

TOPEKA, KAN.— Bids

will be received by tlie State Board of Confurnishing and setting at the State Hospital a
direct-connected unit, consisting of an alternating-current, 2200-volt generator and engine; also a pole line, a motor and a i.ooo.ooo-gallon triplex pump. For further information address the secretary. State Board of
trol

until

June 8

for

Control.

,

LOUISVILLE, KY. — As
Appeals,
Electric

a result of a recent decision of the Court of
franchise ordinance under which the Kentucky

upholding the

Company secured

its

rights,

the

company

will

commence work

very soon on the construction of its plant in this city.
Bids are now
t«cing received for the construction of the power plant.
Arrangements
are also being made for placing contracts for the equipment of the plant,
which will cost about $800,000. It is expected to have the plant in operation about June i, 1908.

FRANKLIN, LA.— Plans

and specilications for the new municipal
have been adopted by the City Council. The estimated
plant will be twice as large as the present one
and the old incandescent street lamps will be changed to arc lamps.
electric light plant

Peoria Gas & Electric
and system in this '*ity,
Plans and speciwhich will involve an expenditure of about $300,000.
tications are I>eing prepared for the new underground conduit system,
Emil G.
for which contracts for construction will soon be awarded.
Schmidt is manager.

Company

State Board of Agriculture has decided
a water works, electric light and heating plant at the State

LIGONIER, IND.

500,000

valvc engine.

—

COLUMBUS,

diana Lighting

plant will be installed.

SAN FRANCISCO, CAL.— Bids

TRINIDAD, COL.

ALEXANDRIA, IND. The Central Indiana Lighting Company iias
purchased the plant and holdings of the Fairmount Light & Power Company, for which it paid $20,000.

Louis.

cost is $30,000.

The new

NEW

ORLEANS, LA.— The New Orleans Railway & Light Company
has issued $5,000,000 in bonds, the proceeds of which will be used for
improvements.

PORTLAND, ME. —The

Railroad Commissioners have approved
Railroad Company to construct
from Portland to Rridgton. The road will Iw 40 miles

the petition of the Portland

an

electric railw.-.y

long.

The company

is

State

& Northern

capitalized

at

$i()o.ooo,

N, D. Sturges, of Scranton, Pa., and Trac;\. Y., are the principal stockholders.

and William M. Sturges.

\\*.

Holland, of

New

York,
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BALTIMORE, MD. — The

Baltimore Electric Company has conveyed
Telephone Company all its rights, privileges and franchises to do a telephone business and all property in the county used in
conducting the business.
The Baltimore Electric Company is a consolidation of the Maryland Telephone & Telegraph Company and the
Baltimore Electric Power Company and was incorporated in 1904.
the Maryland

to

SALISBURY, MD.— The Salisbury Light. Heat & Power Company
has been purchased by a syndicate of Salisbury capitalists.
The directors of the new company are M. V. Brewington, president; S. A. Graham,
secretar>--treasurer; George T. Houston, Samuel R. Douglas, William J.
Downing. William M. Cooper and R. R. Rhodes. The present contract
price for street lighting is $60 a year per arc lamp and $9 a year each
for 24-cp incandescent lamps.

ABIXGTOX. MASS.

—The

Electric Light

& Powei Company,

of North

Abington and Rockland, is extending its lines to Loud's Corner, where
the factories of William S. 0*Brien and Charles H. Daly are to be
Both plants are nowequipped with motors and operated by electricity.
run by gasoline engines.

BOSTON. MASS.— The
pany has applied

Springfield

&

Eastern

Street

Com-

Railway

the State Railroad Commissioners for permission to

to

and

issue $75,000 additional stock to pay for the extension to Fiskdale
to increase the capacity of the power plant and for other work.

FRANKLIN, MASS. — The
tract

Selectmen are making arrangements

with the Union Electric Light

Company

to con-

to light the streets of the

town for a term of five years. A better service will be demanded, which
wiU require an expenditure of a large amount of money. It is said the
company will have to operate its system from its large plant in Woonsocket, or practically rebuild the local plant, before a better service can be

furnished.

MARLBORO, MASS. —The

Marlboro
which
Wallace G. Webber, of Allston, is president, and William H. Emory, of
William N. Davenport and Louis P.
Boston, who will be treasurer.
Howe, members of the old company, will be in the new company as directors, and Mr. Howe will continue to act as treasurer until the newproperty

and

Company has been purchased by

Electric

holdings

a

of

company organizes permanently. The new company
the name of Marlboro Electric Company, and it

use

to

contemplates
The commaking extensive improvements and extensions of service.
pany is planning to extend its lines to Northboro, and arrangements
are now being made with the town officials of Northboro to light the
is

REVERE, MASS.— The citizens on May 13 voted to authorize the
Municipal Light Board to enter into a contract with the Suburban Gas &
Electric Company for lighting the streets of the village for a term of five
The present lighting system consists of 142 arc lamps and 170
years.
incandescent lamps, which the company agrees to furnish for the sum
of $15,683.50 per year, a reduction of $666.50 per year from the amount
now paid, and also agrees to furnish free of charge either gas or elecThe comtricity (at the town's option) for lighting the public buildings.
pany will furnish additional arc lamps as may be desired at $88 each oer
year, and incandescent lamps at $18.75 each per year, making a reduction
The company also
of $2 on arc lamps and $2.25 on the incandcscents.
agrees to reduce the commercial rate for electricity from 17 cents per kwhour to 16 cents per kw-hour Jan. i, 1908. The new contract will take
effect

June

i.

ROCKPORT. MASS. —At

recent town meeting the citizens voted to
renew the contract with the Gloucester Electric Company for lighting the
town for a icrm of five years. The company agrees to furnish 171 incandescent lampb of 125 candle-power at $14 each per year and 38 summer
lamps for $178.08; al»o eight arc lamps at $70 each per year, making a
total cost of $2,991.08 per year; or 181 incandescent lamps and 38 summer
lamps for $2,700 per year. The company will also furnish electricity for
lifchting the public buildings free of charge to the amount of $350, aUo
furnifthinK Ibc 'amp in front of the town hall free of charge an<l wiring
The town reserves the privilege to terminate
the town farm free of cost.
and cancel the contract at any lime when it may sec fit to eslahtish it.s
:i

—

AITKEN, MINN. ^The Aitken Power & Light Company is considering
the development of water power for electric light and power purposes.
COLER,\INE, MINN.— Fairbanks. Morse & Company, of St. Paul.
have secured the contract for installing the electric lighting plant in the
John C. G'reenway School.

FERGUS FALLS, MINN. —Vernon

Oiarlottc Electric Light Company has
The contMitmitiird a profKMal to the City Council for lighting the city.
pjiny aKrec* to furnish electricity at the yearly rate of $72 ficr arc lamp
for a Icrm uf three to five ycarii, with the provision that in case a high-

company comes into the city )>eforc the expiration of the
pruimMft contract the company asks the privilege of purchasing clcclric.il
energy from the power company and selling the same to the city at a
reduction in firiiinirtion to the Having the electric tight company would
realize in buying the power instead of manufacturing it.
p<iwrr

f|f,r

I

\\i>

M(Cn. — A
Mon

nn
ert

dam

at

Dayton

for

power

purposes.

MANKATO, MINN. —The

stockholders of the

Mankato

Citizens' Tele-

phone Company have voted to increase the capital stock of the company
from $100,000 to $150,000, which will enable the company to make sevextensions into the country.

eral

MARSHALL. MINN. —An
proposition

soon be held to vote on the
bonds for additions and improvements

election will

of issuing $17,000 in

the electric light plant.

to

—

ST. PAUL, MINN. The Board of Public Improvements has been informed by Comptroller Player that there is no money available to erect
a municipal electric lighting plant.
The only way to secure the funds
necessary to erect the plant would be by a bond issue, approved by two-

From

thirds majority of the voters of the city.

would be required

$2,500,000 to $3,000,000

to erect a plant.

CANTON, MISS. — Extensive

improvements and additions to the munow under consideration, which will be
made during 1908. The system will be changed from 60 to 133 cycles,
and the present machines will be replaced by a direct-connected outfit.
John T. Sharp, Jr., is manager.
nicipal electric lighting plant are

LAUREL, MISS. — The
and operates the

local

Council for a franchise

Gulf States Investment Company, which owns
lighting plant, has applied to the City
construct and operate a street railway system

electric
to

in this city.

LELAND, MISS. — The
amount

small

City Council has authorized the issuance of a

bonds here to improve the

of

JEFFERSON CITY. MO.—Application

electric

and water

plants.

for a charter has been

filed

by

Railroad Company in Jefferson City and
Topeka, Kan., for permission to build and operate an electric railway in
southern Missouri and eastern Kansas.
The company is capitalized at
$5,000,000.
J. J. Heim, of Kansas City, is the promoter.
the Jefferson

&

City

HELEN.\, MONT.
to

award contracts

during the next

Pittsfield

— The

which

for

Helena Light & Railway Company

is

for the construction of several extensions of

planning
its

lines

weeks.

si.x

AUBURN, NEB. — Plans
Company

have been prepared

for the

.\uburn Telephone

new telephone building

the construction of a

in

this

city,

will cost $4,000.

FRIEND, NEB.— The Northwestern Electric Company, of St. Paul,
Minn., has secured the contract for furnishing all the electric equipment, installing all poles and lines on the electric lighting system in
this

city for $6,629.

LINCOLN, NEB.— G.

O. Loomis is now the owner of the Lincoln
Sign Works, having purchased the interests of others in that business.
The company will make a specialty of electrical signs along with its
general sign work.

NEB.— H.

ONL\H.\.

Babcock. of Columbus.

F.

the construction of an electric power plant,
Loup and Platte Rivers.

CARSON

NKV.— The

CITY,

Neb.,

is

interested

utilizing the water

California-Nevada

Electric

in

power of

Power Com-

pany has purchased of T. H. Rickey, of Carson City, ts.ooo acres of land
in Alpine County with water rights enough to furnish water power for
The company proposes to construct an electric r.iilthe large enterprise.
way from Reno, Ncv., to Los Angeles, Cal., and is now constructing a
F. G. Baum is consulting engineer of
large power plant near Gardenvillc.

;>.ncily

special

bonding the

of

election

will

he held June

city for $30,000 for the

10

to

vole

purpose of

in-

of the municipal electric lighting plant.

MC'll.-^The Electric Light and Water Board has decided
til
''icity to small concerns almul the city wjwre the Michigan
and Commonwealth companies have refused to extend Ihctr lines at llir
Thi* action was due to the .Michigan Power
regular lighting rales.
Company dtsctmlinutng its lighting busincMi where its charier does not
permit it to oficTate.

—

NEVADA

CHARIXJTTK. MICH.— Tlie

tenftton

A. Wright, of Fergus Falls, writes

that the contract has been let for the proposed

the project.

n liKhting plant.

c'w

etc.

said

town.

22.

service, and is making a thorough canvass of the city demonstrating the economical advantages of electricity for cooking, heating, power,

of

will continue

XLIX. Xo.

hour

the

new company,

Vol.

CITY, NEV. The Bay Counties Power Company has comwork on the erection of its transmission line from the power
in Rome on the South Yuba River to the Alaska mine, near Pike

nienccd
liouHC

City, a distance of about ten
to .Alleghany

The

mile?*.

line

will

probably

Ik'

cxlcnilcd

and I'oreM.

Rmo

Traction Ccvnipauy has (ilctl a morlgage in
RENO, NICV.- The
favor of the Central Trust Company of California to secure an issue of
$1,000,000 in Itonds, the pmceeds to be used for genera! improvements
which the cuinpany is planning to m.ike throughout ttn system.

ASnURY PARK,

N. J.— Tlie Atlantic Coast Electric Railway Comcontemplating the purchase of a sookw WcBtinghnuse turlio-genorator set next fall so as to increase the cap.icity of it-* plant to provide
for incrcaiu: of business during the mnnmcr.

pany

is

I

t

ment

its

\utMPi\i\t

Company

Schlrgcl Light

&

I'owcr

water pnwcr with a steam plant,

in

order to provide against any

LATEKR. MICH.- The
hiUire In

its

service.

The compiiny proposes

tn

will supple-

institute a

J4

MOURISTOWN,

N. J.— The IUiar<I of Aldmncn on May j.f voted to
give the street lighting rontnict In I'elcr V. Strykcr, of Met nardsville.

—

PATKUSON,
tippciinted to

A committee of the Hoard of Frrcholders ban been
N. .!.
make some arrangement with the Public Service Corporation

whrreby cheaper

Under

(he

wherever placed
in

rates

exisiing
in

fur

cinlrnet

lighting

the

the county .mil

the city 'imlls, the l>nard thinks

the

county
:\^^

it

county

roadn

may

Iw

secured.

$M<) b>r evetv arc lamp
of the latn)m are placed with-

p.-iy^

many

should get (he benelit of city ratri.

JrxE

ELECTRICAL WORLD.

1907.

I,

PATERStlX,

1135

HARRISOX, OHIO.— V.

into

a

X. 7.— The Board of Public Works on May 21 entered
contract with the Public Service Corporation, whereby the company agrees to furnish this city with arc lamps for street lighting at $77.50
per lamp per year for a term of seven years, and to light all public
buildings with electricity at a flat rate of 8 cents per kw-hour.
The

F. Chambers, receiver of the Harrison Water
Light Company, has reported to Judge Warner of the sale of the
property and franchise of the company to Charles A. Hinch, president of
the Fifth Xational Bank, for $21,900.
The property was appraised at

new

contract will go into effect July i.
It also contains a provision that
i, 1908, the company shall charge 10 cents per kw-hour for elec-

MARION. OHIO.— The Columbus, Marion & Delaware Electric Railway Company has been granted a franchise by the County Commissioners

after Jan.

for incandescent lamps.
It is estimated that $40,000
by the city during the two years the old contract had to run.
tricity

PHILLIPSBURG.

N.

J.

—The

Common

nance granting a 20-year franchise
the right of

way

to the

will

be saved

Council has passed an ordiEaston Traction Company for

for the construction of a five-mile extension to present

X.

J.

— At

a special election held, recently the citizens voted

Morris County Traction Company for the explace.
The franchise is for a term of 40 years.

to grant a franchise to the

tension of

its lines to this

BROOKLYX,

X. V.—'Bids will be received until June 3 by C. B. J.
Snyder, superintendent school buildings, Xew York City, for installing
electrical equipment in school X^o. 152, Borough of Brooklyn.

CAXAXDAIGUA, N. Y.—The Ontario Light & Traction Company is
planning to make extensive repairs and improvements to its plant, which
will involve an expenditure of about $30,000.
The company now furnishes
electricity for lighting Canandaigua, Shortsville and Manchester.

LOXG ISLAXD

C

CITY,

X'.

Y.— Bids

will

be received until June

New York

Snyder, superintendent school buildings.

B. J.

ditions to and alterations in

equipment

3

by

City, for ad-

schools Xos. 20, 23
and 47, Borough of Queens, and installing electric equipment in addition
to school No. 39, Far Rockaway, Borough of Queens.
electric

Crawford County

THURSTOX, OHIO.—The
has

at

—

GENEVA, N. Y. Xegotiations are under way by which t?ie GenevaSeneca Electric Company will pass into the control of the Empire Coke
Company, of this city. The electric company furnishes Geneva, Seneca
and Waterloo with electricity, while the Empire Coke Company supplies
gas to the above places and also to Auburn.

NEW

YORK, N. Y.— Bids will be received until June 3 by C. B. J.
Snyder, superintendent school buildings, for installing electrical equipment in school No. 12. Borough of Manhattan. Bids will also be received
until June lO by C- B. J. Snyder, superintendent school buildings, for
installing electric equipment in additions to and alterations in School di.
Borough of Manhattan.

XIAGARA FALLS, N. Y.— Bids will be received by Edward H. Perry,
superintendent State Reservation, until June 21 for an outside electric
lighting system at the State Reservation at Niagara Falls.

—

Home

Buckeye Lake

stock from $10,000
and improve its system.

capital

its

line.

Telephone Company

a certificate with the Secretary of State showing an increase of

filed

lines

SECAUCUS, N. J.— Bids will be received by the Hoard of Chosen F-ee
holders until June 6 (readvertisement) for wiring and installation of an
electric lighting system in the new County Almshouse at the County
Farm. Secaucus. Walter O'Meara, Jersey City, is clerk.

Marion-Bucyrus road from the

to construct its electric railway along the
city line to the

railway system in the town.

SUMMIT.

&

to

The company

$30,000.

will

extend

its

TOLEDO, OHIO.— The State Board of Charities has approved the
plans for the erection of a power and heating plant at the County Infirmary, to cost $27,000.

—

TOLEDO, OHIO. The Board of Public Ser\-ice has decided to contract
with the Toledo Railways & Light Company for 24 arc lamps for the city
parks at $33 each for five months' service.

—

ALLENTOW'N, PA. At a recent meeting of the City Council a special
committee was appointed to investigate the cost of lighting the city with
electricity and gas.

MILLYALE, PA.— The Borough Council has decided to submit to the
people the question of issuing $20,000 in bonds to increase the capacity of
the municipal electric light plant.
PITTSBURG. PA.— The power

house

of the Pittsburg

pany, at Glenwood. was considerably damaged by
being about $20,000.

fire

Railways Com-

recently,

the loss

SCRANTON, PA.— Plans

are under way for the construction of an
from Montrose to Wyalusing. Application will soon be
made to the Governor for a charter by T. J. Davics, M. S. Allen, J. S.
CourtrJght and W. D. B. Ainey. The road will be known as the Wyaluselectric railway

ing \'alley Railway.

WESTERLY,
extensions to
been received

R.

its

I.

— The

Westerly Power Company is planning several
and lighting system. About 15 miles of wire has

lines

new

the

for

transmission

line

Stonington,

to

when

and,

The
be lighted from the Westerly plant.
company will also replace the system now in use in Watch Hill with the
three-phase system this year, and will also extend its pole line to Ashway
The company has also
as soon as the line to Stonington is completed.
received 14,000 lbs. of feed wire for the Pawcatuck Yalley road.
completed the borough

will

C—

SPARTANBLTRG.

The City Council is contemplating making
S.
Dravo Electric Power Company to furnish electricity
The Dravo Electric Power
in the city for street and private lighting.
Company is developing a plant on Broad River and will be ready for
Under the arrangements now being conbusiness the first of next year.
a contract with

The

POIXT, X. C. D. Allen and associates have been granted a
franchise by the City Council to construct and operate an electric car
line in High Point and an interurban line between High Point, Winston-

sidered the city will control the lighting system.

Salem. Thomasville and Greensboro.
The company wilt also maintain
and operate an electric light and power and gas plant.

is reported that the Chattanooga SouthRailroad will be turned into an interurban railway, and will be
operated by electricity when the Hale's dam power plant is completed.
The proposed plant will have a capacity of 50,000 horse-power.

HIGH

—

NEW-BERN, N. C. Arrangements are being made to turn over the
municipal electric lighting plant to a private corporation.
The plant
has been operated by the city for ten years and has proven a failure.

ROCKY MOUNT,

C— Bids

be received until June 6 by W. L.
Thorp, mayor, for $155,000 in bonds for various improvements, including
the lighting system.

N.

will

—

CORSICA, S. D. John Absher, of Wagner, has secured
an electric light plant.

CHATTANOOGA. TENN. — It

ern

AUSTIN, TEX.— The

capital stock of the People's Telephone
has been increased from $15,000 to $20,000.

CIXCIXXATI, OHIO.

COLUMBUS. OHIO.— Sealed
furnishing

materials

for

electric

be received until June
wiring of the basement of the

.bids will

7

HEMPSTEAD. TEX.— The

COLUMBUS, OHIO.— Bids will be received until June 21 by the
Board of County Commissioners (John Scott, clerk) for furnishing material and doing the following work at the Franklin County Court House:
Electrical wiring and fixtures for court house; furnishing electricity for
light and power purposes, and electric lamps for the fixtures and maintaining the same.
Ughting companies will be lequired lo bring in from
the source of supply un<K-rgr»nuid service wires from the lot line to basement. Contract,; for light and power to run for a period of five years.
COLUMHUS. OHIO. -Bills will be received until June 4 (re-advertisement) by the Board of Public Service for furnishing material and installing additional machinery for the municipal electric light plant as folhigh-pressure condensing steam turbine of uniple capacity
for direct connection to a looo-kw generator under normal
load conditions; one turbine ty{»e allcrnalor, stokers for two 30o-hp watertube boilers, with the necessary machinery; fuel economizers for two 300hp water-tube boilers; 6000 ft. H-in. steel rod for mast arms; 5000 ft.
i;4-in. steel pipe for mast arms; an extension to switchboard gallery, it
lows;

<

>ne

and adapted

ft.

6

in.

wide x 9

I),\YTON,

ft.

long.

Edward

OHIO.— The Home

F.

McGuire

is secretary.

Telephone Company has

filed

a certifi-

cate willi the Secretary of State incrcaHing its capital slock from $i,joo,000 to $J.003,000.

HEREFORD, TEX.— At
chise

was granted

system

in

to

is
is

making

ar-

in the mar-

County Commissioners have granted

J.

C.

a recent meeting of the City Council a fran-

Tucker

&

Jacobsen to

install

an

electric

lightmg

this place.

HOUSTON. TEX. —The
terurban
struction

A. B. Critchficld, adjutant-general.

capitol.

Company

power plant and

.\msler a fi-anchisc for an electric light plant.

for

state

of its

ket for a 300 to 350-kw direct-current, 500-550-volt, direct-connected railway
xinit and a compovmd condensing engine.

—

Surveys are now being made for the Cincin& Middletown Traction Company, which will be completed in about
two months, when work on the construction of the road will commence.
nati

Austin Electric Raijway

rangements to increase the capacity

CHESTERHILL, OHIO.—The
Company

a franchise for

sttx:kholders

of

the

Houston-Galveston

Company have authorized an issue of $5,000,000 in
work on the road will commence at an early date.

SAN ANTONIO, TEX.— Contracts
Antonio Traction Company

will

bonds.

In-

Con-

soon be placed by the San

for consiruction of the

extension of

its

line

Alamo Heights.

to

—

SEGUIX, TEX. Improvements and additions are being made to the
municipal electric lighting plant, which will involve an expenditure of
about $10,000. K. \*. Boeckman is superintendent.

TEMPLE. TEX.— The

litigation which existed between various parties
involving the ownership and control of the Temple Waterworks Company and the Temple Electric Light Company has been
amicably settled and a compromise ctTectcd which removes the case from
Reorganization of the properties has
the jurisdiction of the courts.
been effected, The electric light company elected the following officers:
Z. Miller. Jr.. of Bclton, president; J. Z. Miller, Jr., III., of Belton.
at

interest

J.

treasurer. The city of Temple sevJ. E. Ferguson, of Temple,
months ago decided by an election to own hnd operate a water
works system, and negotiations have been in progress for some time look-

secretary;

eral

H no satisfactory undering toward the purchase of the present plant.
standing as to price can be reached the city will proceed lo construct a
modern municipal plant, which will also furnish electric light.
OGDEN, UTAH.— The Ogdcn
chasctl a

4oohp motor generator

Rapid Transit Company has recently purof the General Electric Company.
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SPRINGFIELD,

— Preparations

\'T.

Gear Shaper Company

are

made by the
new power house.

being

for the construction of a

Fellows'

FREDERICKSBURG. VA.—S. E. Eastbmn. city clerk, writes that \V.
H. Trafford, of Richmond, is preparing plans for an electric light plant
which will cost about $40,000. It has not been fully decided to construct
E. \V. Mills is chairman of the committee.
the plant.

PRINCE ALBERT, SASK.— W.

of

& Power Company

RI\'ER FALLS, WIS.—The
has increased

its

capital stock

Wisconsin

Central

Telephone

$50,000 to $100,000.

Crosse Water Power

Company

dent Stephen Lautner, second vice-president
A. W. Eartak, treasurer.

awarded to the General Electric Company, of Schenectady, N. Y., at a
The equipment consists of two 4000-hp generators
total cost of $125,000.
and two 250-hp wheels for the exciter in the power house. The generators
will be direct connected to 4000-hp water wheeU, which will be furnished
by the S. Morgan-Smith Company, of York, Pa. The electrical contract
includes the transformers for the sub-station to be located at La Crosse
and Winona, with all necessary lightning arresters and high-tension
switches.

MILWAUKEE, WIS.— Specifications

calling for a municipal electric
system of 3000 lamps was submitted to the Board of Public
Works and the advisory committee of the Common Council. The number
of lamps is about twice the number that was originally figured on, and
one generating unit is to provide for commercial lighting. The cost of
the gas producing plant is estimated at $96,855, and the gas engine electric
Bids for the equipment of the plant will probably be
plant at $397,045.
received about July i. Charles J. Poetsch is city engineer.

lighting

;

W. H. Umler.

secretary;

MEMPHIS, TE.VN.—At

the annual meeting of the Memphis Teleheld recently the following directors were elected: A.
J. Richmond, B. A. Adams, Robert M. Trimble. U. J.

Company
Thrasher, M.

V'hone
1:.

Howard, George A. Howard and -Harvey Myers.

—

ELGIX, TEX. At a
Companj' the following
(

its

CALGARY, ALBERTA. — At

Elections.

TRA\'ERSE CITY, MICH.— At the annual meeting of the Electric
Land & Development Company, held recently, the following officers were
elected: Dan J. Albertson, president; Liew P. Haskins. first vice-presi-

expects

plant completed and to furnish electricity in La Crosse and
Winona by Dec. i. The plans for the construction of the power house
arc nearly completed, and the contract for the electrical work has been

have

M. Smith, mayor.

Company

Bassist, first

1'.

LA CROSSE, WIS.—The La

J.

II.

:

from

WIS. The Green Bay & Mississippi Canal Company
has awarded the contract for the construction of its power plant at Kaukauna to O'Keefe & Orbison, of Appleton, the plant to cost completed
The proposed new power house will be located on the site of the
$60,000.
old Badger paper mill and will have a capacity of from 2000 to 2200 horsepower, which will be used for motor purposes only, the greater portion
of the capacity of the plant having already been leased.
to

made

have

Mitchell is preparing plans and estimates for the development of electrical po\ver in the river at this place.
He states that with a head of 15 ft. 4000 electrical horse-power can be

—

KAUKAUXA,

& Company

developed.

The local plant also furnishes elecserve for use in case of emergency.
tricity for lighting the streets of Berr>-\-ille.

BLACK

Address

SASKATOON. SASK.—C.

are being made by the
to operate its system by electricity

from the power plant of the Winchester & Washington Electric Railway
Company at Millville. For the present the local plant will be held in re-

Company

Weeks

ratepayers voted against granting a franchise
the International Lighting &: Heating Company, of Cleveland, Ohio.
It is understood the system will be installed by the city and run under

CHARLESTOWX. W. VA.—Arrangements
Charlestown Light

S.

REGINA. SASK.— The

municipal ownership.

& Manufacturing Company,

22.

application to the City Council for a .street railway franchise.

hospital at this post.

ing and power plant to the Ideal Electric
Mansfield, Ohio.

N"u,

MOXTREAL,

to

Xonpareil Copper & Development Company has
awarded the contract for the equipment and machinery for a new^ light-

XLIX.

OL'E.— Sealed ttnders will be received by David Seath,
secretary of the Montreal Board of Harbor Commissioners, until June 5,
for telephone equipment, signal lamps, and electrical equipment for the
new grain elevators.

FORT WRIGHT, WASH.—Bids will be received until June 11 by
Captain Edward A. Shuttleworth, quartermaster. U. S. A., for furnish:ng and installing fixtures for electric lighting in the new addition to the
INDEX, WASH.— The

Vol.

meeting of the Elgin Water
Light
were elected: W, H. Rivers, president;
vice-president; T. B. Taylor, second vice-president; J. C,
special

*i:

officers

Tlie directors are:

)rgain. secretary-treasurer.

W. H.

Rivers, J. C. Mil-

Orgain, Carl Carlson. C. A. Selstrom, T. B. Taylor and P.
l>assist.
Judge Charles W. Webb was elected general attorney for the
corporation.
The secretary, under instruction of the board of directors,
was instructed to apply for a charter. The company is capitalized at

'.er.

C.

J.

$50,000.

Industrial Companies.

yVett?

BRADSHAW

THE
ELECTRIC COMPANY, of Charlotte. N. C. has
been granted a charter, with a capital stock of $50,000. The incorporators
:re: C. E. Bradshaw and others. The company will engage in the busiress of electrical and mechanical engineering.
THE ELECTRICAL APPLIANCE COMPANY,

of Dallas, Tex., has
with a capital stock of $10,000.
The incorpor-itors
:ire: Willard S. Low. Thos. I. Stacey and X. B. Traylor.
ELECTRIC
COMPANY, of Newark. N. J., has been
incorporated with a capital stock of $1,000,000.
The incorporators are
Oscar C. Miller, Walter H. Bond and William Conkling.

incorporated,

licen

THE

RUHBER

the citizens voted to
municipal telephone

EQUILIBRIUM
ENGINE COMPANY, of Brooklyn,
X. Y., has been chartered with a capital stock of $10,000. The directors.
arc W. L. Murphy, II. \V. Fuller, and E. A. Andrews, of Brooklyn. N. Y.

PORTAGE LA PRAIRIE, MAN.~Thc International Lighting &
Heating Company, of CleveUnd, Ohio, which company recently rccrived
a franchise from this city, has purchased a site and will at once install

THE LEE & BELLMER COMPANY. 38 Beaver Street. New York.
N. Y.. has been chartered with a capital stock of $10,000 for the purpose
of manufacturing electrical supplies.
The directors arc W. T. Lee,
Ilackensack, N. J.; E. F. Bellman. New York; Fr.ink H.imilton,
lamaica, I-. I., X. ^*.

$120,000 in bonds
system.

for

issue

a

the

recent

election

construction

of

n

a plant.

BRANDON, ONT.—The

Brandon

arrangements to increase the capacity

New

at once.

PORT ARTHUR, ONT.—A
.'.n

electric dmclicr at a

company

is

being formed here

cost of ever $1,003,000.

E.

R.

McKay

l*»

cnn give

POR1 AUTHUR, ONT.— The

City of Port Arthur has applicit to the
to develop the water
River.
The city madi-

Power Commission for the right
Dog I^kc Falls, on the KaminiHtiquia

at

to the commission for 2250 kilowatts of electric power and
the jfuvernnicnt ha* decided to build a storage dam at Dog Lake, which
The city
will regulate the flow of water at various powcrK on the stream.
nisfi wishes to operate al Dog I^ke Falls, which is capnbic of produc-

applicatton

CATHERINES. ONT.— The

&

Toronto Kailwav
Fnnthill to Wellnnd. n distance of
( ompany is extending its lines from
flic miles, .ind is :iUo conieniptating building an rxtensioii io its power
biiusr located at Tbfirold. Th- compnny is in ihr markrt for two 5ook;v
I'ltary

converters and

16

make

Catherines

srmi-convertible cars.

TORONTO, ONT.--Thc
ncer to

Si.

C

U.

Slonti.

LOS ,^N^,ELKS. CAL.— The Port Orange & Santa .\nna Riiilw.iy Ccmpany hah been orRnnized 'o construct :k\\ electric raihv.-'y to connect this
The inuorp<.rator»i are: [*'rank F. Johni'ity with the N'.'wpnrt Railway.
Hiin. Waller G, Hopkins, Joseph Fletcher and others.
WM-L'AVS. CAL. The Snow Mountain Power & \.\\i.\\\ (.oinpany has
been formed by Charles (ilcnn, C. R. Wickcs and AltK-rt LnndHironi for
the purpohc of conslructiuK a power plant on Stony Creek. aUnit three
The plant will have a capacity of nbiuil jo.uoo Itp.
miles from Slonyford.
rhe comiKiny ha«t applied to the Superviwirs of Colusa County for n
franchise

Boord of Control has instructed the city cng'-

estimates of the cost of a dlstrihutir.n

the

—

ing 30,000 horse-power.

ST.

FRANCISfO.

C.\L. -.\rticlcs of iiieuiporalion have been tiled
Secretary of State for the San Francisco Railway & Power
Company with a capital stock of $1,000,000. The incorporators are B.
Uoikmaun. George K. Ford, (icoine K. lU-nnou .iiul J.
V. Clarke. V.

S.\N

with

Hydro-Electric

Incorporations.

build

(•articular!.

power

\ALVE

of its

a permit for the erection of a building to

commence

Light Company is making
power plant and has secured
cost. $21,000, work on which will

Electric

THE

pl.int

fur

ricclric

power and also to report on the best k>cation fur such n plant. The csli
mates will be based on the city's taking i5,«» horscirtiwer.
TORONTO, ONT.-The HydroKlcctric Power Commission has retrivcd an oiTer from the New York Sc Onfario Power Company, which is
located at Waddingion on tl>e New York side of the St. Lnwrcncc River,
The company is able to produce
to aupply it with electrical energy.
nbout 33,o«i horscpowtr, imd iu churlcr iiermil* H to dispose of n por
of
,.ii.|.lv
Hon of its output on the Cnnndian side. This olTrr m^iLf.
electrical energy availablr for Ktngsion snd vicinity
..

to

for lighting

erect

IrannniiNHion

liiicH

for

dislrihutinn

the

CHICAfiO. ILL.- The .Northwestern Illinois Gan &
has been incorpnrnled, with a capital stm-k uf $250,000.
lire: I^amlcr |i. Contlcc ami Edward J. Kloss.

ROCKFOKD,

ILL.

Ihr

Electric

electricity

Rmkfonl. Oregon & Soulheiii

hROOKVILLI-:,

INI).

I'h?

Kleciric Light

pany has been ineorporalcd. The capital slock
II.
Urockman. R. II. Conk
,,r
D Ilitl.
\

&

Company

The incorpointors

paiiy has l>ecn chiirtcrrel, with 11 capilul slock of $10,000. by
lonea and Arlhur F. IIcrlnrl. of Oregon.

I

of

nnd power purposes ihrouKhoul the county.

U.iilw.ty

t.om-

Frctlcrick C.

Ice Manufacturing Comand the dirretnr*

Is $75,000
-inrl

iharlrH Andnn*-,

Jl

NE

I,

ELECTRICAL WORLD

1907.

DALE, IND.— The
articles

Mutual

Farmers'

capitalized

W'ibbeler,

at

$i 0,000

Lumpany has filed
The company is

Telephone

of incorporation

with the Secretary of
and the directors are:

John Meier. Wesley Painter and John

Railway has been granted a charter

company

State.
C.

Randolph,

\V.

—

UNION MILLS, IND. The Northern Indiana Telephone Companyhas been incorporated, with a capital of $10,000. The directors are: Ray
Dye, J. F. L'nderwood, John R. Bailey and Thomas Edminson.

—

-VRLINGTON. TEX.— The

Island Telephone Company has
been incorporated with a capital stock of $10,000 by Guy H. Parker, president, and others.
filed articles

Nehring

AURORA, NEB. — Articles

have

incorporation

of

Farmers Telephone Company whU a
George and others.

stock

capital

been
of

for

filed

$10,000

the

•or alleged negligence lesulting in the death of an employee of another
company, the defendant company cannot be held liable in the absence of
proof that it was aware that the deceased workman was about to go
upon its lines or that there was a contract or understanding with the
company which employed the deceased to the effect that its workmen
might go upon the poles and wires of the defendant company.
Under
such circumstances the defendant company was under no duty to provide
the deceased workman with a safe place in which to work.
Louisville
Home Telephone Company vs. Beeler's Administrator, Court of Appeals
of Kentucky, 10 1 S. W. Rep. 397.

bv John

—

DENTON, NEB. The Kramer-Denton Telephone Company has been
incorporated with a capital stock of $25,000 by Benjamin G. Miller and
others.

Company

Bancroft Telephone

has

been incor-

porated, with a capital stock of $7,000.

ASBURY,

N.

J.— Th«

Federal Light, Heat

& Power Company

has been

incorporated, with capital stock of $125,000, by Daniel Moor. Douglass R.
Clarkson and John B. Sabine.

JERSEY CITY,

N.

J.

—Articles of incorporation

have been

filed

RIGHT TO SELL ELECTRICITY.— A
Justice Fitzgerald, of the New York

for the

—

PALISADE PARK, N. J. Articles of incorporation have been filed
with the Secretary of State for the Radio Telephone Company by Lee
De Forest, Samuel E. Darby, Henry Froukel, Walter J. Scott and Fred
W. Southerner. The company is capitalized at $2,000,000.

C—

CHARLOTTE, N.
The Bradshaw Electric Company has been incorporated, with a capital stock of $50,000, by C. R- Bradshaw, Oliver
others.

NORTON,

N. D.— The Norton Farmers* Telephone Company has filed
The incorpotides of incorporation, with a capital stock of $10,000.
rators are: Harry Fletcher, Carl L. Johnson, of Vesta, and Anders J.
Bylin, of Norton.
ai

ELYRIA, OHIO.filed

articles

of

-The Lor.iin County

Home

The company

incorporation.

Telephone Company has
is

capitalized

at

$750,000

be a merger of the Elyria, Oberlin, Wellington, Ridgville,
Amherst and Elyria Southern Telephone & Tool companies. It is also
stated that the Black River Telephone Company has been absorbed by
?.nd is said to

the company.

MIDDLETOWN, OIIIO.--Thc Middlctown Telephone Company has
been granted a charter by the Secretary of State. The company is capitalized at $[o,ooo and the incorporators are: Walter S. Harlan, David B.
TUmdy, Jr., L. T. Palmer, Allen Andrews and Lulu C. Harlan.
PORTLAND. ORE. —Articles

of incorporation have been filed for the
Railway & Iniprovcmeni Company by J. A. Ward, G, A.
Hoffman and D. A. Spanton. The co.upany is capitalized at $60,000.

Mvniicipal

BIG RUN, PA.— The
been incorporated, with

Light. Heat & Power Company ha>
stock of $5,000. by Austin Blakcslce and

Big Run
a capital

others.

HARKISBURG, PA.—The

Columbia & Manor Street

Railway Com-

permission to increase its capital stock from
$roa,ooo to $225,000 for the completion and equipment of its line.
HARRISBURG. PA.— The Ohio River Passenger Railway Company
has been permitted to incieasc its capital stock from $70,000 to $1,000,000.
The indebtedness of $1,000,000 will he secured by the issuance of 1000
Van Horn Ely is preaidcnt.
$1,000 first mortgage bonds.

pany

has

been

grantc<l

NORRISTOWN.

I*A.

-The

I'htlaflrlphia.

\aHcy

Forge

v"^-

Suburban

handed

of contract and lease executed thereunder, in no sense a railway use
within the rules stated, and. in so far as the company seeks to charge the
ctisl of the generation and transmission of such electric current against

N. J.— Articles of incorporation have been filed for
The company is capitalized at
the South Orange Illuminating Company.
$100,000. and the incorporators are: Thomas A. Gillespie. Allerton D.
Hitch, Ira A. Kipp, Jr., Arthur B. Leech and Andrew S. Marsh.

—

been

owners or operators of connecting or intersecting railroads or not. is a
use of the public property, contrary to the plain purpose of the Rapid
Transit act, not reasonably contemplated by the parties to the instrument

SOUTH ORANGE,

DEPEW, N. Y. The Buffalo. Genesee & Rochester Railway Company
has been incorporated, with a capital stock of $7,500,000. The directors
are: Henry H. Kingston, Jr., Samuel Welch, of Philadelphia, Pa.; John
Baker and Herbert P. Bissell, of Buffalo, N. Y.

has

Supreme Court, against the
Interborough Rapid Transit Company for using subway ducts to supply
electrical energy to the New York City Railway Company.
This is now
enjoined.
He says: "The use of these ducts for the sale and transmission of electric current for motor power to third parties, whether the

Williamsport Light Company. The capital stock of the company is $500,and the incorporators are Alfred Ely, Jacob Delmer and William H.
Carey.
The company will operate electric and gas plants.

SILVER CITY, N. M.— The Silver City. El Paso & Southwestern
Telephone Company has been incorporated. The organizers of the com
pany are: J. H. Morgan, of EI Paso; C. B. Murray, of Central; William
Bosworth, of Deming; Clyde Smith, of Silver City; W. E. Baker, oi
Las Cruces.

decision

down by

000,

Holmes and

Water

DUTY OF TELEPHONE COMPANY TO FURNISH WORKMAN
OF ANOTHER COMPANY WITH SAFE PLACE IN WHICPI TO
WORK. — In an action against a telephone company to recover damages

others.

WISNER, NEB. —The

&

Legal.

—

The Union Gas & Traction Company has been
incorporated with a capital stock of $5,000 by C. H. Pattison, B. J. Matand

Ice

is

president.

tocks

Power,

«

—

ST. CLOUD, MINN, The Zion Telephone Company has
incorporation with a capital stock of $6,000.
Fred C.

CITY, MO.

Light,

pany has b^en incorporated, with a capital stock of $6,000,000, by William
K. Neal, Charles E. Gurney and others. This company is a construclion company formed for the purpose of taking over the plants of Galcston-Houston Interurban Company, which was recently chartered at
Austin, Tex.
David Daly is manager.

SOUTH WEST HARBOR, ME.— The

KANSAS

Arlington

Company has been incorporated, with a capital stock of $40,000, by W.
M. Dugan and others.
(iALX'ESTON. TEX. —The Galveston-Houston Electric Light Com-

incorporation have been filed for the
Montgomery County Telephone Company with a capital stock of 541,800.
H. E. Deeraer is president,

of

to build an electric railway.
The
L. Knowles Perot is president of the

liayard, Carmichaels.

of

Articles

capitalized at $60,000.

WAYNESBURG. PA.— A charter has been granted to the Greene
County Telephone & Telegraph Company. The capital stock of the comoany is $50,000, and the directors are: W. H. Baily, Challen W. Waychoff,
Waynesburg; T. B. Lee, Pittsburg; J. N. Scott, W. S. Scott, Jefferson
township, Greene County; Thomas Hughes. Rices Landing; S. S.

San Jacinto Telephone Company has in
corporated and is in the market for material and equipment for the construction of a new telephone plant. A. E. Grimes is president.

I A.

is

company.

John

Ellis.

SAN JACINTO, IND. —The

RED OAK,

^137

the

sum upon which

its

indebtedness to the municipality shall be com-

puted, manifestly unjust to the city."

PURCHASER OF ELECTRICAL SUPPLIES. SOLD UNDER WARMAY MAINTAIN ACTION FOR BREACH OF WARRANTY'
WITHOUT RETURNING THE PROPERTY.—An electrical supply
K.VXTV,

company entered

under which it agreed to furand machinery and perform all the work necessary
in the installation of an electric light plant of 900 lights capacity.
Ti»e
company expressly warranted that the appliances and material would he
the latest and most approved at that, time, to the end that it would be an
efficient and first-class plant in every particular an<l in all its parts when
completed.
An action was brought by the city to recover damages for a
breach of warranty, it being alleged that the plant was not a first-class
plant of Qoo lights capacity, in this, that the engine, boiler and dynamo
used in the plant were not of sufficient size and capacity to operate the
plant.
It was held that the plaintiff was entitled to recover against the
defendant company witnout returning or offering to return the defective
parts, the amount of damages being the difference between the plant installed and the plant which the plaintiff contracted for and the defendant
agreed to furnish.
Duncan- Hohson Electric romi>any vs. City of Coleman, Court of Civil Appeals of Texas, 100 S. W. Rep. 1004.
nish

all

into a contract with a city

the material

TRAIN LIGHTING PATENTS.— Suit has been brought in New
Jersey in the Court of Chancery before \'ice-ChancelIor Emery by the
Consolidated Railway & Electric Equipment Company against the United
States Lighting & Heating Company, to decide the ownership of some
of the patents issued to Morris Moskowilz for generating electricity from
car axles for lighting passenger coaches and to compel the defendant
ci'mpany to transfer the patents to the complainant.
Mr. Moskowitz
was the inventor of a lighting system, and tn 1804 he assigned his paicnis
10 the National Electric Car Lighting Company, which subsequently assigned its interest, together with a contract with Mi^skowitz. to the complainant.
Moskowitz continued to perform his duties for the company
until 1902. when ho organized the defendant company and became asso
ciatcd with it.
Since then, it is asserted, the defendant has had the
licnefits of his services and knowledge.
It is of the patents issued tu
Moskowitz since IQ02 that the court is asked to settle the ownership of.
uinsel for the defendant holds that the contract held by assignmcn: i<
I't enforceable, as its terms have been violated.
It is also contended
liat the patents issued to Moskowit: since 190-' relate to a different svsi<m of lighting cars from that patented by him previously and iissigned
t

under

liis

contract.

KXKKCISE OF THE RIGHT OF EMINEN'I DOMAIN BY STREKT

KAH.ROAD CORPORATION.— Under
diana

-^Irtct

the

statutes

railway companies arc authorized

t"

of

inko

the

state

of

In-

property by cmi-

1

ELECTRICAL

1138

provided that the company exercising the right
clerk of the Circuit Court, or other court of
record, a description of the properties and interests to be appropriated.
and that such lands, rights or interests shall belong to the company to
The
use for the purpose specified by making or tendering payment.
statutes further provide that if the parties cannot agree upon the compensation, notice shall be served by delivering a copy of the instrument
of appropriation, whereupon three appraisers shall be appointed upon the
application of either party, who shall return their assessment of damages.
nent domain and
shall deposit with

is

it

the

Wayne & S. W. TracWayne & W. Rai.way Company, it was held

In condemnation proceedings brought by the Ft.

Company

tion

against the Ft.

the filing of the instrument of appropriation with the designated
constituted a seizure and appropriation of the land therein described and was the final act of taking, upon which title passed and all
damages resulting from the taking thereupon vested in the then owner of
Ft. Wayne & S. W. Traction Company vs.
the land as a personal claim.
Ft. Wayne & W. Railway Company, Supreme Court of Indiana, 80
that

officer

\\'

ORLD

IXFRIXGEMEXT OF PATENT BY THE FEDERAL GO\'ERX-

plaintiflF brought an action upon a verbal agreement said
have been made in 1879, whereby he agreed "to employ his best efi"o-;ts
and best endeavors in a lawful manner to have the Congress of the
United States pass an act making an appropriation for the defendant for
damages which it sustained by reason of the United States infringing
certain patents which were owned or controlled by the defendant, and
that the defendant agreed in consideration of the plaintiff's aforesaid
agreement, to pay and allow to plaintiff 20 per cent of any and all sums
obtained from the government of the United States pursuant to any act
of Congress which the plaintiff would lawfully procure to be passed, or
which would be passed through his efforts." The plaintiff visited Washington fairly regularly until 1883 for the purpose of promoting the
passage of the bill, hut did nothing between 1883 and 1897, except that
he went to the capital two or three times "on his own hook," as he exThe appropriation was eventually made through the efforts
pressed it.
of a Mr. Creecy. The plaintiff had nothing to do with Creecy e.xcept that
It was held that tlie
hCj advised his employment by the defendant.
His right to complaintiff was not entitled to the commission claimed.
pensation was dependent upon his success in securing the appropriation
Swift vs. United States Regulation Firearms
and he never succeeded.

to

Company,

New York Supreme

Court,

Appellate

Division,

103

N.

rights and that the only adequate remedy was to require the removal of the poles by the company.
Otherwise the plaintiff would be
compelled to resort to a long and expensive litigation for tbe purpose of
collecting damages.
"HowIn the opinion of the court it was said:
ever useful and necessary corporations like the appellant may be to the
public, they are not authorized to take possession of, or injure in any

manner

or form, the private property of the individual without his con-

sent, or without obtaining in the

To meet

his property.

mode provided by law

to prevent vexatious and costly litigation, to furnish property
owners whose rights have been infringed upon proper protection, the
remedy by injunction has been extended beyond the limit it formerly
occupied, and especially is this true of trespasses intended to be permanent." Cumberland Telephone & Telegraph Company vs. Uarnes, 10
relief,

Rep. 301.

\\'.

S.

Obituary.
We

MR. E. 15. DUNBAR.—
regret to note the death of Mr. Edward
Eutler Dunbar, of Bristol. Conn., on May 9.
He was tlie president of
the Dunbar Brothers Company, and highly esteemed locally as well as
in the mechanical field.
Mr. Dunbar was 64 years of age. having been
born

at Bristol,

MR.

Nov.

i,

1842.

CLARK. — The

death is announced from Los Angeles, Cal.,
Mr. Francis Ludlow Clark, long chief engineer of the Westinghouse
Air Brake Company, who died there on May 27 of paralysis and heart
failure, aged 65 years. He was stricken about six months ago in Pittsburg, and, in the hope of recovery, went to California.
Mr. Clark had
for the past forty years been connected with the ^^'estinghouse interests,
He
lately in the capacity of chief engineer of the Air Brake Company.
was born on Long Island, X. Y., being a descendant of Gov. Griswold,
When the war broke out he enHsted in an Ohio regiof Connecticut.
ment, being taken prisoner in his first skirmish. He was later paroled.
Immediately after the war be became connected with Mr. George Westinghouse. Mr. Clark left a widow and three children.
F. L.

of

Personal,
MR.

V.

Submitting the matter

to

come indebted beyond

the revenues and incomes of the year.

a vole of the citizens,

provided

it

shall not be-

The

court

l>cnch sitting

It was announced by Chief Justice O'Rear, the full
and concurring. The decision says: "Where a city is given

may

another to furnish the lights, or
may furnish its own light. Whether a mere municipal corporation, an arm
as it were of the state government, set up for government purjHjses only.
ought to be given the power to engage in a purely commercial business, is
a f|uc»tion of iwlitics as well perhaps as of constitutional power.
It involves the requiring of every citizen who is a taxpayer to contribute to the
If the
enterprise, to become a member of it whether he wills or not.
municipality may build itH own lighting plant for that purpose, and it
may. it ought to be permitted to sell the surplus of its product as it would
sell
hor-ei* t»ought for its fire department when Ihey were no longer
needed in the public service, or to Kelt anything else it rightfully had, but
So it in now held that it may sell such surplus
ha<i no further unc for.
properly or products.
Wc think the city had the power to install a light
plant to furnish luiblic lighting, and, incidentally, as is proposed, lig'it <"
provided,

it

either

inhabitants,"

Telephone & Telegraph Company it wan alleged
company, wrongfully and without the consent of the plaintiff,

the Cumberland

land by erecting il^ telephone pules so close tn his
premises that the crussarni^ and wires extended over and among the topt
of trees growing upon ht» Innrj and over 11 ham on his land, so close tn
the ruof thereof at 10 render it liable to be struck by lightning.
It was
also alleged that a guy Hire had Itccn Klrrtclird across a corner of the
ujKin

chase Exposition, under Mr. Kustin.
,^„^_. j^,^
Uustin's retirement on
account of ill health. Mr. Dixon was appointed assistant electrical engineer
Mr. EUicott retired after
to Mr. E. B. Ellicott, who succeeded Mr. Rustin.
the construction period, and Mr. Dixon was appointed electrical engineer
\V>Li.

M. Dixon.

of the Exposititm. which position he retained until he was appointed chief
of the department of electricity of the Jamestown Exposition, where Ikdirect supervision of the design and execution of the work perIs in

Mr. Dixon received

taining to this department.

suggestion of

M

r.

Mr. Dixon

laborcil

this

appointment

who was unable on account

Rustin,

accept the position which

was tendered

under great

to

difliculties

him.
in

of

ill

at

health

the
to

In his present position,

gelling the electrical

work

time for the opening day, the electrical eiuTKy being supplied
only the day before the opening.
This left very little time for testing
out the myriad circuits, and the thorouRlincss with which tbe electrical
work was done is bent attested by the fact that the circuits were ready on
the opening <lay.
The credit for this M r. Dixon graciously assigns to
his fellow workers, not desiring any personal credit for his part of the
finislied

in

work.

MR.

hi«

and it was asked by way of relief, that the company be compelled to remove the guy wire and 10 place its poles lA such a di-*lnncc
from the plaintifT's laml that the crosS'arms and wires would not rstettd
over his premises.
The defendant cimpany argued that it wniihl wurk
a great hardship uprjn it to rr<|Uirr it to remove its sysirm of poles and
wires and that the plaintiff should he left to an action for ilniniiKrs and
thai fhe injunction soutfhl should Ik dcnictL
1| was lield. however, that
tbe suspension of the cross-arms nnd wires, and the placiuK of the guy
wire, in the mnni^r complaine«l of, constituted an Invasion of the plain*
plaintiff's lot

associated himself with the electrical
department of the Louisiana Pur-

hire

RIGHT TO COMPEL REMOVAL OF TELEPHONE POLKS HECAUSE CROSS-ARMS AND Wn<ES PROJECT OVEU PROPERTY AIJUTTJNG ON COMPANY'S RIGHT OF WAY.- In an action
lrr«pa*^«cd

chief

Mr. Dixon's efforts were conto the execution of the work
Tower which
on
the
Electrical
formed such a feature of the Buffalo show.
At the close of the PanAmerican Exposition, Mr. Dixon

the power, either expressly or by necessary implication as an incident to
its jmlice power, to light its streets, and where the precise method is not

the

DIXON,

fined

of much importance.

that

M.

tion,

says that in the matter of buying or installing such plant, the city is left
wholly to tlic judgment of its Council as to what kind, the cost, when and
where it shall buy, and how much at a tipie. The decision of the court is

againut

WILL

Department of Electricity of
the Jamestown Exposition, was born
in Urbana, O., on January 6, 1878.
After taking up electrical work in
Cleveland,
he
became associated
Willi the mechanical and electrical
department of the Pan-American
Kxposilion, of which the late Henry
Rust in was chief. At this Exposiof the

MUNICIP.AL PLANT PURCHASE.— At Frankfort. Ky.. in affirming
judgment of the Hopkins Circuit Court in a case of R. W. Overall against
the city of Madison vi lie, the Court of Appeals recently declared that.
where a city is given the power, cither express or implied, as an incident
to its police power, to light its streets, and the precise method is not provided, it may buy or build a lighting plant, and it may do so without

lift

the right to take

tbe requirements of cases like this, to afford quick

Supp. 736.

cxprcjisly

22

tiff's

N. E. Rep. 837-

MEXT. — Tbe

XLIX. No.

Vol.

D.

W. STEWART,

North Georgia
Warner.

MR.

of Xenia.

l^lcclric

the

()..

Company,

as

has been eUcte.t president of
successor iti
ieiicral
.\.
J.
i

KRSKINE MrUUAY,

D. Sc. M. I. E. E.. has removed his of
consulting riiKinrrr nuil wireless telegraphist from Glasgow to
OswaldcNirr Iiminc, Norfolk St eel, .Strand, I^ondon.
ficcs

a-«

J.

n

I

.\M<,

of

the

C.

E.

t

HOLFE,

Chcsnprnke

territory,

ik

suceeriling

of

Uallimorr,

Md., has been appoihtcd inanngei-

Potomac Telephone Company
.\lr.

llamlinr

{}.

in

the

Cumberland

French.

MR. WILLIAM K. GLEN.N, furnierly mastrr mechanic of the Tacmna
Railway *V Power Company, bns been appointed superinten»lcnl of llic
Portland Railway, Light ^ l'<iwer Company, of Portliind, Ore.
.MU.

I:D\\ \I0»

W. M<»(»KK.

rd

the

EverctlMoorc Syndicate,

ban

JlXE

ELECTRICAL

1907.

I,

been appointed president of the Gleveland, Painesville & Eastern Railway Company, of Cleveland, to succeed Mr. Charles W'ason, resigned.

MR.

FLYXX

has resigned as vice-president and generzil manErie Traction Company, of Erie, Pa., to take
effect June 30.
Mr. E. B. Walker, superintendent of the road, has been
appointed to succeed him.
C.

E.

&

ager of the Conneaut

MAXX

MR. H. \V.
has recently resigned his position of electrical
engineer of the Pueblo & Suburban Traction & Lighting Company, of
Pueblo, Col., to take a like position with the Xorthern Colorado Power
Company,

June i, to accept a similar position with the Dale Light,
Power Company, of Johnstown, Pa.

to take effect

&
MR. S. BERGMAXX,

mann

formerly of

New

York, but

now of

Ejectricty

new developments.

E.
announces his resignation as associate
professor of civil engineering at the Iowa State College, Ames, la., and
his engagement as engineering assistant to Mr. Robert McF. Doble in the
development of water power. He will have his offices at 22 and 23 Giddings Building, Colorado Springs, Col.

WASHIXGTOX

ROEBLIXG,

engineer of- the Brooklyn
Bridge, and still at the head of the engineering department of the John
A. Roebling's Sons Company, celebrated his seventieth birthday last week
He also received a number of visitors
with a family reunion and dinner.

COL.

A.

and congratulations.

PROF. W.
moved

D.

^L\RKS, the consulting
Room 623 Park Row

his office to

electrical engineer, etc., has re-

Building,

Xew York

He

City.

has just issued a fourth edition of his book on lighting and power finance,
including a variety of new matter and a digest of the Xew York So-cent
gas case.

—

HILD-H.\LSTE.\D. The marriage is announced on May 22 of Miss
Georgia Marion Halstead. daughter of Mrs. Ellen Halstead, of Dueskirk, Ohio, to Mr. Frederic .W. Hild. assistant general manager and
chief engineer of the Havana Electric Railway Company, with headquarters in Havana, Cuba.

BRADLEY

has resigned as superintendent of the Scioto
MR. L. C.
Valley Traction Company, of Columbus, Ohio, to take a position with
Mr. Bradley was formerly
J. G. White & Company, of Xew York, X. V.
superintendent of the Seattle & Tacoma Interurban Railway .and came to
the Scioto Valley Company three years ago.

MR. A. E. POIRIER, who
Xew Jersey company of

for eleven years has been associated with

Xew York & Xew Jersey Telephone
Company, has tendered his resignation, which takes effect June i. Mr.
Poirier was chief of the repair shop of the X^ew Jersey division of the
company, and had charge of the designing and repairing of apparatus.
the

He

the

has not decided what his plans for the future will be.

GCTZMAX. — Mr.

MR. F.
the ''Deutschland,"

Frantz Gutzman, who arrived

last

week on

a telegraph engineer in the ser\'ice of the German
Government. He came here for the purpose of studying the organization
He will make a thorof American telegraph and telephone companies.
is

ough investigation of the subject

in

all

parts of the country.

The

result

of his observations will be contained in a report to his government.

MR. W.

CH.\CE

has associated himself with Messrs. Cecil B.
Smith, late chief engineer of the Hydro-Electric Power Commission of
Ontario, and Prof. J. G. G. Kerry. late of McGill University, Montreal, in the formation of an engineering firm prepared to investigate, to
advise on, and to take charge of the construction of transportation, power
development and distribution problems, and kindred engineering matTheir offices are in the Confederation Life Building, Toronto, Can.
ters.
G.

property.

business to successfnlly operate the

lighting

electric

Zvlatthias

new

to deal with the responsibilities of his

position.

Trade Publications.
EXGIXES AXD BOILERS.— The
N.

herst,

Robb Engineering Company, AmCanada, has issued a catalogue describing in detail Robb-

S.,

The company has

Armstrong engines.
steam

with

of

boilers

also

issued

catalogue dealing

a

types.

all

STATIOXARY STORAGE BATTERIES.—The

Westinghouse

Ma-

chine Company. East Pittsbusg, Pa., has issued catalogue S giving an
excellent description of the Westinghouse storage batteries for stationary use.
These batteries are of the lead type formed by the Plante
process.

ASHBACGH

MR. LEWIS

1139

went to the Licking Light & Po\iier Company from the
Philadelphia Edison Company, of Philadelphia, Pa.
He has made a
study of all branches of electric lighting, and is thoroughly competent

Mr.

the Berg-

Works, of Berlin, has been making a short visit to this
country to see Mr. Edison and other old friends.
His German enterprises are in a flourishing condition, and Mr. Bergmann keeps abreast of
all

the

of

at Lafayette, Col.

M. COVER, superintendent of the South Fork Light.
Heat & Power Company, of South Fork, Pa., has resigned his position
Heat

OR LD

manager, hr.s been with the company for the past year as new-business
manager, and is well qualified by practical experience and knowledge

ALEX

MR.

W^

MR. C. W. KOLN'ER, who for the past two years has been occupying
the positions of secretary-treasurer and engineer of the Xational Light &
Improvement Company, of St. Louis, operating the Wichita (Kan.) Gas.
Electric Light & Power Company, the Fort Worth (Tex.) Light & Power
Company, the Waco (Tex.) Gas Company and the Citizens' Railway
Company, Waco. Tex., has resigned, to take effect June i, in order to
accept the position of general sujMrrintcndcnt and engineer of the Los
.-\ngelcs (Cal.) Gas & Electric Company.

MACHIXISTS* TOOLS.— The Brown & Sharp Mfg. Company. Providence, R. I., has issued an artistically illustrated circular dealing with
six machinists' tools which have recently been placed on the market,
namely, a pocket scriber, a spacing, attachment, a pocket center punch.
combination caliper and divider, micrometer caliper

set

and

steel

rules

with holder.

MEASURIXG

ELECTRICAL
INSTRUMENTS.—Catalogue Xo. 14.
of the Keystone Electrical Instrument Companj'. Philadelphia, Pa., deals
with indicating instruments for either direct or alternating current
circuits in switchboard and portable types.
A somewhat unusual feature
of the catalogue is found in the fact that all of the illustrations are
from

and no half-tones are employed.

line cuts

VENTILATED AXD ENCLOSED RHEOSTATS.—The Ward

LeonN. Y^, has issued a pamphlet calling
attention to the fact that there is no reason why an enclosed rheostat
may not be also a ventilated rheostat. It is stated also that all enclosed
rheostats are not of the "sand-box" type, and that all ventilated rheostats
do not employ exposed iron wire. It is claimed that the Ward-Leonard
Electric Company has been manufacturing "enclosed- ventilated" types
of rheostats in addition to the sand-box type for more than ten years.
ard Electric Company,

Bronxville,

DIRECT-CURREXT FANS.—A tastily prepared and executed bulletin
designated as Xo. 55, has been issued by the Robbins & Myers Company, Springfield, Ohio.
The bulletin is devoted to direct-current fans.
It is of letter size and has been designed for the use of dealers in fans
who wish to reach certain customers by mail. The front cover is illustrated with a gilded fan which furnishes a breeze to a "Standard'* fan
banner, while the folder is closed with a golden seal representing the
highest award at St. Louis in 1904.

THE WESTERN ELECTRIC COMPANY

has issued the 1907 edition
supply catalogue, which forms a large volume of 700 pages, and
lists
practically everything of any importance in the electrical line.
While the supply catalogues of the Western Electric Company arc
primarily gotten up to furnish a complete list of all material handled
by that company, they also embody such features of general interest to
of

its

the

electrical

the catalogue

as

trade,

literature

make the publication a desirable adjunct to
used by purchasing agents all over the United

to

States and Canada.

ELECTRIC PROPELLER FAXS.— Bulletin

No.

just

issued by
and describes
a full line of sizes from
18 in. to I20 in., and are carried in stock at works and branch warerooms in sizes up to 48 inches, wound for no and 220 volts. Both fan
and motor are manufactured by the B. F. Sturtevant Company and arc
designed to give a combination of highest eflicicncy.
The motor is
dust proof; the fan may be placed in any location and controlled by
switch from a distance.
This type of fan. by continually substituting
cool and pure air for that which is hot and vitiated, contributes alike
to the comfort of those who labor and those assembled for amusement.
In the dye house, the laundry, the kitchen, and the boiler room, it
maintains an atmosphere free from steam, odors, or overheated air. The
more extensively this type of fan is used, the more its convenience and
the

B.

electric

F.

Company, Boston, Mass.,

Sturtevant

propeller

fans.

are

Tliese

built

146.

illustrates

in

simplicity of operation are appreciated.

BYRON

MR.
L. VVATERM.XN. of Pawtucket. R. I., has been elected
treasurer of the Woonsockel Electric Machine & Power Company to sucMr. Waterman represents the Frank -A.
ceed .Mr. E. F. .Mien, rcsigneil.
Saylcs interests and the statement is made that the apixiintmcnl may be
Mr. Waterman is secretary-treasurer of the River Spinonly temporary.
ning Company, of Woonsockel, in which Mr. Saylcs is heavily interested.
He will divide his time between the two places and will assume charge of
the financial end of the electric light company.

MK.

J.

I.

MATTHIAS.— Col.

the Licking Light

M. M.

& Power Company,

manager of this company and Mr. J. L
the board of directors to succeed him in
company. Mr.
manager, owing
his atlenlion.

stockholder.

(iillctt

to

his

found

it

various

and manager of
Newark. Ohio, has resigned as

(nllctt. president

of

has been elected by
the active management of the
necessary to give up the position as
other business interests which require
Matthia*^

Mr. Gillctt i« still president of the company and a large
Mr. j. L .Matthias, who succeeds Mr. Gillctt as general

"Business Notes.
THE OSBORNE ENOINEEKIXC. COMPANY,

ClcvcUn,!,

Ohio,

has

engaged as consulting engineer to prepare plans for briilge over ihe
Ohio River and lo make surveys for about i.' miles of railway helwccn
Owensboro. Ky.. :ind Rockport. Ind. A corps of engineers will be placed
in the field at once to make surveys for railway and bridge.
ticcn

COLUMBIA LAMPS. —^Thc

of St. Louis, held
jj at the St.

its

Columbia

Incandescent

Lamp Company,

annuitl conference of salesmen

I,ouis offices

and

factory.

.V

full

on May 23. J4 and
meeting was held, and the

men were very

entliusiaslic over the past business of the com|)any in
respective territories and the outlook for the coming season.
The
business sessions were agreeably intermingled with entertainments in the
tl-.cir

evening
gardens.

in

Ibe slwipr

..f

ilimirr..

in.l

>.,li^

m

the theaters and

summer
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American Electro-Therapeutic.\l Association.

lowA Independent Telephone Association.
Secretary, C. C. DeerBoone. la.
Next meeting, Cedar Rapids, la., second Tuesday.

ing,

Iowa Street and Interurban Association.
Dubuque, la.

Secretary, Dr. C.

D. Nicholson, Newton, Kan.

Secretary. Prof. J. \V. Richards,
Lehigh University, South Bethlehem. Pa. Next meeting. New York City.

Maret, Mount Vernon, Ky.
ber each year.

New Haven.

Conn.

Kentucky Independent Telephone Association.

American Electrochemical Society.

American Institute of Electrical Engineers.
Pope. United Engineering Societies Building,
York. Meetings, fourth Friday of each month.
Falls, N. Y.. June 24. 1907.
.\MERIC'^N Street
Secretary, Walter S.

Ralph

Secretary.

W.

West 39th St., New
Annual meeting, Niagara

29

American Society of Mechanical Engineers. Secretary, Calvin W.
Building. 29 West 39th St., New York.

Secretary, G. W.
.\merican Society of Municipal Improvements.
Next meeting, Detroit.
Municipal Building, Brooklyn, N. Y.
Mich., third Wednesday. September, 1907.

Street &

Secretary.
Railway Association.
Building. 29 West 39th St.

Interurban

J-,

October 1418, 1907-

Association of Edison Illuminating Companies.
New Bedford. Mass.

Secretary.

George

R. Stetson,

Association of Electric Lighting Engineers of New England. SecAnnual
Wells E. Holmes, 308 Washington St., Newton. Mass.
meetings held in Boston, third Wednesday in March.
retary.

.Association of

Railway Telegraph Superintendents.

W. Drew, Milwaukee.

Wis.

Next meeting, Atlantic

Secretary, P.

N.

City.

J.,

Massachusetts Street Railway Association. Secretary, Charles S.
Meets second Wednesday of each
70 Kilby St., Boston, Mass.

month, except July and August.

Huron, Mich.

Secretary, T. S. Young, 104 ConNext meeting. Montreal, SepOnt.

Canadian Electrical .\ssociation.
federation Life
tember, 1907.

Building,

Toronto.

14

and

Secretary, Allan H. Royce,
Semi-annual meeting, Windsor, Ont.. June

W., Toronto. Ont.

St.

1907.

15,

Central Electric Railway Association.
land,

Indianapolis,

W.

Secretary,

F.

Mulhol-

Ind.

SecreColorado Electric Light, Power & Railway Association.
Next meeting, SepJohn F. Dostal, 405 17th St., Denver, Col.

Madison, Ind.

National Electric Light Association.
Secretary, W. C. L. Eglin,
Next meeting, Washington. D. C, June 4. 5, 6 and 7,

Philadelphia, Pa.
1907-

National Electrical Contractors' Association of the United States.
W. H. Morton, 94 Genesee St., Utica, N. Y. Next meeting
New York City, July 17, 18 and 19. 1907.

Secretary,

National Electrical Tk.ades Association. Secretary, Fred P. Vose,
1343 Marquette Building, Chicago. Next annual meeting, Chicago, second
Thursday in June, 1907.
National Interstate Telephone Association.

New England
Tupper, 84 State
each month.

New England

M.

R.

Cleveland,

New York

Secre-

Electrical Contractors' Association of State of Missouri.
tary, Oias. J. Sutter, 1220 Pine St., St. Louis, Mo.

Secre-

John

P.

Faurc, 77

Water

St..

of

Ossining,

N.

Y.

year.

Elkctkical Trades Association of Canada. Secretary,
Royal Insurance Building, Montreal, Can.

Wm.

R. Stavcly,

1907-

Secretary, E. ^.
Electrical Trades Association of Philadelphia.
Symme«, 810 r>rcxcl Building, Philadtlphia, Pa, Meetings, second and
fourth Thursdays each month.

Secretary,
Electrical Trades Ahsociatiom of the Pacific Coast.
Monthly
Albert H. Elliott, Clau^ Sprccklcs Building. San Francisco, Cal.
meetings, San Francinco, first Thursday of each inonlli.

New York

(Mcmlicr National Electrical
Secretary, Frnnz NciUon, 80 Wall St.. New York.
radci A»!»ocialion).
Board of Directors meets second I'riday of each month.

Electrical TuAiits Society of

Emfirb State Gas and Electmical Aksociation.
Chapin, 154 Nassau

St.,

Sew

York.

Secretary,

N.

Y..

Secretary, Roger N. Kimball,
190S.

Next meeting. Toledo, Aug. 20 and

O.

D. L. Gaskill, Green-

Secretary,
22,

1907.

Secretary. Ralph Reamer,

.Vssociation.

Portsmouth. Ohio.

Ohio Society of
F.

W.

Steam

Electrical and

Mechanical,

Ballard,

104 Canal

St.,

Engineers.

Cleveland, O.

Oklahoma Electric Light, Railway & Gas Association. Secretary,
W. Ford, Oklahoma City, Okla.
Old Time Telegraphers and Historical Association. Secretary, John
Next meeting. Niagara Falls, N. Y..
Brant. 195 Broadway, New York.

Charles

Pacific Coast Electrical Transmission .Association.
G. Reed. Portland, Ore.

1907.

Pennsylvania State Independent Telephone Association.
H. E. Bradley, 136 South Second St., Philadelphia, Pa.

I'hubbuck.

Secretary,

Pike's Peak Polytechnic Society. Secretary, E. .\. Sawyer. Colorado
Meeting second Saturday of each month.
Col.

Public Utilities Association of Indiana.
Regular meetings second Thursday

Peru, Ind.

South Dakota Telephone
son.

S.

As.sociation.

Secretary,

Secretary, E. R.

Dallas, Tex.

.M.

Buck, Ihid-

While,

Secretary, K. H. Stich-

Next inccling. El Paso, Tex.

Box

.\cc<n*NrANTs'
345,

Hartford,

Association ok America.
Conn.

Street Railway Association of the Statk
II.

Shunk,

Oecemlicr.

D.

Street Railway
E.

.\.

J.

May and

in

Southwestern Electrical & Gas Association.
ter,

J.
I-.,

Sam-

Springs,

Secretflfy,

111.

.Secretary,

uel

Charles

Next meeting, October,

Engimb BiMi.DERs' AisociATioM OF THE Uhiteo States.
L Lyic, 39 Cortlandt St,. New York.
Secretary, II
Illinois State Euctricsl Asiociation.
Salle,

St.,

Secretary.

Next meeting, Syracuse,

Y.

Ligict Association.

Ohio Independent Telephone

I

tr

Liberty

1907.

Elecirical Trades Association ok Chicago. Secretary, Frederick P.
Next meeting, Chicago, November
Vo«€, Marquette Building, ChicaRo.

J.

N.

Next meeting, Milwaukee, January,

Ohio Electric

Secretary,

Electrical Salesmen's Association. Secretary, Francis Raymond, 1537
Annual meeting. Chicago, January, each
Old Colony Building, Chicago.

B.

Falls.

Northwestern Electrical Association.

Ohio.
State.

H.

Street Railway Club.
Secretary, John J. Lane, 12
Meets last Thursday of each month.

Niagara

Eaton.

Kenoslia. Wis.

Secretary, Geo. L. Crosby, 1200 Schoficld

Electrical Contractors' Association

7.

Electrical Trades Association.
Secretary, Alton F.
St., Boston, Mass.
Directors meet first Wednesday of

New York Electrical Society. Secretary, G. H. Guy, 114
New York.
New York State Independent Telephone Association.

ville,

tary,

Secretary, A. L. Tetu,

Tenn.

Nashville,

1907.

Electric Club of Cle\'ELAnd.
Building.

Port

21-23, i907-

June, 1907.

tary,

tember,

Marshall,

C.

Pearl St., Boston, Mass.

Canadian Street Railway Association.
4K King

A.

Secretary,

Next meeting. Battle Creek, Mich., August

Missouri Independent Telephone Association.
Secretary, Houck
McHenry, Jefferson City, Mo.
National Arm, Pin & Bracket Association. Secretary, T. B. Magers,

June

1907.

19,

James

Secretary,

Clark,

Tillson.

B. V. Swenson, United Engineering Societies
New York. Next meeting, Atlantic City, N.

Mathes,

D.

Regular meeting, second Tuesday in Octo-

Michigan Electrical Association.

and Interurban Railway Engineering Association.
Mower. London, Ont.

Rice, United Engineering Societies

American

Secretary, L.

Kansas Gas, Water & Electric Light Association. Secretary, Tames
Next meeting, Topeka, Kan.. Oct. 16, 1907.

E.

Skinner,

22

March, 1908.

issue of each month.)

first

XLIX, No.

Vol.

oi-

New

York.

Secretary.

Secretary,

Pardee, C.inandnigiia. N. Y.

Vkkmont and Nxw Hampshire Indd'endun r
G. W. lUinxell, Si. Jnhnshury, Vt.

Teliiimionr Association.

Secretary.

iLLUMiNATiN'i ENoiNiKHiNd SociETV.
4

Irvinft

Place,

New

York.

Meeting*

Arthur H. EUiol,
York, second Friday of

Secretary. Dr.
in

New

Imdkpkndent Tri kphonf. Associatiok or SnuTMEBH
Ury. E. W. I.,andKrctie, lluntinKburg, Ind,

tXniANA.

Sccre*

Sccrctnry.
Imternatiomal AssiiciATioM OF MuNiriPAL Klrctricians.
Frank P. Foster, Corning, N. Y. Next meeting. Norfolk, Va.
International iNuErENpENT Telephone Association. Secretary. C. C.
OecrioK. P''»one. Town. Next meeting, Chtcn((o. June 4, s and A. 1907.

Iowa Electrical Associatiom.
Ames, la.

College,

\'LKU<tNT

Ei.KCTRicAL

Abihiciation.

Secretary,

C.

C.

Wells,

Middle*

bury, Vl,

each month.

SccrcUiry.

I..

B.

Spinney.

Iowa Stale

Undhhwhi

WmrRUN

National Ellcimic Amsoltation.
M. fi'oddard, 55 Kilby St., Boston,

iKHii'

Committee. C.
March, kjoH.

Secretary,

Mau.

Electrical

Next meeting,

Section, formerly Chicago
Wnrdcr, 1737 Monndnock Block,
Regular meeting!. Itrnt Wcilnmday of each month, except
Chicago.
Annual mrritng, first Tuesday after Jan. 1.
January. July and Auguiit.
Electrical

each

year.

.SutiETV or EN(iiNKKu.<4.

Afiwocinlion.

Secretary,

J.

Klectrical

If.

ELECTRICAL

igo7.

Weekly Record
L'MTKI) STATKS PATENTS. ISSUED
fConducted by Kosenbaum

&

Stockbridge.

l*at.

MAY

.1.

Frank

C.

Greene. Cleveland. (). App. filed Sept. 17, 1906. An improved method
of handling miners' checks.
A pivotally mounted arm with a magnet
thereon is mounted adjacent to a track-section of a dump, and adapted to swing in proximity to a passing car.
\'ACUUM-TL'BE LAMP; Daniel M. Moore. Newark, N._ J853.989.
App. filed Apr. ji. 1904. An electric gas or vapor lamp containing
an electrically treated hydro-benzamid.

AUTOMATIC ELECTRICAL CUT-OFF; Robert Harvey McDowell, Alliance. Pa, App. filed May 26. 1905. An electrical switch
device attached to a faucet or cock, whereby an electrolytic purifier
is set in operation whenever the fluid is turned on.

853.990.

S54.013.

DANGER-SI(;XAL FOR PORTABLE ELECTRIC TOOLS;

App. filed Jan. 14, 1907. ConI. Aver. Cambridgeport, Mass.
struction of flat iron having a hollow interior chamber containin^g a
resistance element and .an electric lamp which glows whenever the
current is turned on, so as to indicate this fact.

James

854,015.

LIMIT SWITCH;
A

George Caehr. McKeesport, Pa.

App.

filed

device for automatically limiting motion or travel
Nov. 3, igo6.
of elevators, cranes, etc., driven by an electric motor as nieans for
incloiding a limit switch in the motor circuit in one direction of
motion and for by-passing the switch when the controller is reversed.

OF REDUCING

:METALLIC OXIDS; Frederick
PROCESS
App. filed Sept. 23, 1905. The
Becket. Niagara Falls. N. Y.
process of reducing refractory metallic oxids which consists in smelting a charge containing a metallic oxid reducible by silicon and a
basic flux, the silicon being present in substantially the proportion
required to combine with the oxygen of said oxid.

854.018.

M.

BRANCH CONDUIT BOX FOR ELECTRIC WIRES; Leon
U Bossert. Utica. N. Y. App. filed Feb. 19. 1906. A branch conduit

854,020.
.

for insulating electric wires is divided into chambers for division
the electric wires of a conduit, the divided portions of the box
communicating with the conduits of the electric cables in both directions, whereby the wires are spread and branched.
TELEPHONE TRANSMITTER; Ralph C. Browne, Salem,
854.02^.
Mass. App. filed Apr. 25, 1906. Covers, detail features of transmitter

box
of

having granular carbon.

ELECTRIC WOOL WASHING AND CLEANSING APPARATUS; George D. Burton, Boston, Mass, App. filed Aug. 11,
A plurality of electrodes are mounted in a tank, with an in1905.

854,028.

bottom, and having
above such inclined bottom.
clined

screen

a

supported

a

spaced

distance

COMMUTATOR

SWITCH; Edward B. Jacobson. Pittsfield.
Mass. App. filed Sept. 12, 1906. A coil box switch for automobiles
having means by which the circuit of the primary coil is only closed
when the commutator is moved into an "'advance" position.
OUTLET BOX; Louis T. La Paugh, Utica. N. Y, App. filed
554.045.
An outlet box entirely composed of sheet metal and
Feb. 7. 1906.
having bent over ears or lugs upon the cover which enter corresponding openings in the sides of the box.
OUTLET BOX; Louis T. La Paugh, Utica, N. \'. App. filed
854.046.
Feb. 7, 1906. Relates to modifications of the above.
ELECTRICAL DRIVING MECHANISM; Gustave C. Marx.
854.050.
Controlling device for
App. filed Jan. 11, 1906.
Elizabeth, N. J.
sewing machines and similar light machinery in which a single movecauses
starting of the motor,
operator
the
ment on the parr of the
and the coupling of the same to the machine to be driven.
CLOCK MECHANISM FOR SIGNALS; Frank O. Warner.
S54.066.
Baltimore. Md. App. filed Feb. 25. 1907. Has an indicator arranged
to be actuated by the closing of an electric circuit and adapted ti>
indicate the exact time of the happening of an event, such as the
passage of a train past a given point.
854,039.

ELECTRICAL CONDUCTOR AND ARMOR THEREFOR;
354,094.
App- filed Sept. 22. 1906. A
Charles T. Klein. New York, N. V.

conductor is inclosed in an armor or casing composed of metallic
cones which nest or telescope together.
VACUUM-TUBE LAMP; Daniel M. Moore. Newark, N. J.
854,104.
App. filed May 25, 1904. A vacuum tube lamp containing graphitic
acid as and for the purpose indicated.
MAGNETIC CLUTCH; Alfred Pick. Yonkers. N. Y. App.
854,107.
Relates to clutches which are operated electrofiled Mar. 6. 1905.
Has a magnet member witli friction surface and
magnetically.
armatures on either side thtrreof with oil channels leading to thi:
friction surface, and nieans for supplying the channels with oil.
854.121.

SYSTEM OF ELECTRICAL DLSTKIBUTION

;

Simon

B.

Storer. Syracuse, N. Y. App. filed Aug. in, 1905. An electric current
regulator comprising resistances having dilTercnt temperature coefficients in which an electrical balance is established under a' predetermined voltage, an electrically operated device brought into action
by fluctuations above or below such predetermined voltage, and
means actuated by said device to restore such balance.

854.122.

SYSTEM OF ELECTRICAL DISTRIBUTION;

Storer. Syracuse, N. Y.

A

Simon

B.

cn-t-fticicnts,

1905.

Simon

A

ELECTROMAGNETIC

MEANS

FOK

TKANSPOIWI XG

.XON-MAGNETIC NLVTEKIALS;

Klhan I. Dodds, Pullman. MI.
App. filed Apr. .7. 1906. The method of supporting a body of n<inmagnctic material, which consists in resting said body upon an armature and sustaining the latter by the pull exerted (hereon by an

AUTOMATIC SWITCH FOK TELEPHONE INSTALLAI'aul

EXCHANGE

APPARATUS;

Enochs, La Crosse, Wis. App. filed Apr,
change apparatus comprising a subscriber's

Claude

D.

Telephone ex1905.
line circuit, a line jack
with said circuit, a cord plug circuit co-operating with
and means adapted to be included in said circuits when
to automatically steady the resistance thereof.

connected
said jack,

connected

24,

TELEPHONE

EXCIL\NGE APPARATUS; Claude D.
Enochs, 1,-a Crosse, Wis. App. filed Apr. 24, 1905. The combination
with the conductors of a telephone line, a source of current and a
signaling instrument in circuit with said line, and a ballast m circuit
with said signaling instrument to regulate its voltage.

854.204.

CIRCUIT CLOSING DE\'ICE; Frederic W. Erickson. New
A form of push button
York, N. Y.
App. filed Jan. 29, 1907.
adapted to complete an efhcient electric circuit. Has a plunger which
between
two
spring
blade
contacts.
enters the space
ELECTRIC CONDUCTOR; Oliver T. Hungerford. Belleville.
854.217.
N. J. App. filed Feb. 15. 1901. An insulated electric conductor comprising a wire incased by a sheath of felt mounted directly upon the
surface of the wire, having irregular interstices between the fibres
of the felt and its fibre saturated with an insulating compound.

854.205.

INSULATED ELECTRIC CONDUCTOR;

354.218.

N.

Belleville,

ford,

J.

App.

filed

Jan.

11,

1904.

Oliver T. HungerRelates to modifica-

tions of the above.

ELECTRIC HE.^TER FOR CURLING IRONS;

854.257.

Frederick T.

Tobler, San Francisco, Cal.
App. filed Oct. 4. 1906. A receptacle
for an incandescent lamp is made with an elongated cylindrical
chamber containing a resistance coil and which is adapted to receive
an ordinary curling iron to heat the same.

HEAT COIL:

Frank E. Cook, Chicago, III. App. filed Nov.
form of thermal -cartridge, has a plunger which can be
This cartridge is
in case the heat coil is unduly warmed.
held between spring blades in the usual way.

854,272.

A

1903.

7,

drawn out
554.276.

TEMPERATURE REGULATOR:

Frederick Darlington. Pitts-

App. filed Sept. 5. 1905. A temperature regulator for heat
A liquid surrounds the
producing devices such as a transformer.
transformer which volatilizes at a temperature at which the transMeans are provided for condensing
former is to be maintained.
the vaporizing medium into its original stage, whereby a uniform
temperature is maintained.
burg, Pa.

854.277.

MEANS FOR COOLING TRANSFORMERS;
App.

Darlington, Pittsburg. Pa.
modifications of the above.
854.278.

June
854.279.

filed

June

2s.

Frederick
Relates t"

1906.

RADIATOR;
25,

1906.

Frederick Darlington. Pittsburg, Pa. App.
Relates to additional modifications of the above,

filed

TELEPHONE EXCHANGE SYSTEM;
App.

Elyria, O.

subscriber's

William W. Dean.
May 19, 1905. In a telephone exchange system
having switching terminals, operators* connective

tiled

lines

circuits having co-operating switching terminals, and means controlled by the subscribers through said circuits for disconnecting the
same for operative purposes ivorw the subscribers' lines, without disconnecting or disassociating the said switching terminals.
854,206.

ELECTROMOTOR OF THE INDUCTION TYPE;

Lewis, Brighton. England.

.\pp.

filed

Nov.

21.

1904.

Frank M.

End connec

tions for armature and field windings.
854,300.

\ACUUM-TUBE ELECTRIC APP.VRATUS;

Daniel

McF.

App. filed Feb. 7. 1906. The combination of
J.
valve chamber closed by a spring diaphragm, a
valve acted upon by said diaphragm in a direction, to keep ,thc valve
closed and means responsive to changes in the gaseous conditions
within the tube for lifting the valve.
Moore, Newark. N.

a

vacuum

854.309.

tube, a

SUPPORTING MEANS FOR ELECTRIC APPARATUS;

Emerson G. Reed. Wilkinsburg. Pa. App. filed Nov. 3, 1906. Provides a simple and durable means for rigidly supporting the cores
and windings of alternating current translormers in suitable tanks,
and which may be adjusted to the various sizes of transformer.

TRANSF0R:\IER Ct^IL support; Charles E. Skinner.
Has an extensive frame
W'ilkinsburg. Pa. App. filed Sept. 13. 1Q05.
maintaining the proper relative positions of the coils of the trans-

854.312.

MEANS FOK COOLING TRANSFORMERS;
Wilkinsburg,

Skinner.

App.

filed

Oct.

driers, coolers,
circulates.

Pa.,

3. 1905.
filters and

Charles

E.

and Samuel M. Kintner, Pittsburg, Pa.
complete refrigerating outfit, including
pumjKs, through which the cooling fluid

A

INSTTLATOR; Henry D. StaufTcr. Oregon. 111. App. filed July
Vn insulator cmnprising two metallic sections, each sup1905.
porting a section of insulalinc; material and each section of insulating
material supporting a metallic plaie between which the line wire
is received, and means for_ clamping the opposite metallic sections

854.315.
-4,

together.

electromagnet.

TIONS:

TELEPHONE

854,203-

former under mechanical and electrical strains.

VOLTAGE REGULATOR;

other transformer.

«54,.M.

The process of making storage battery electrodes, which
1905.
consists in introducing within a perforated electrode pocket a loosely
packed mass of flakes, foils or scales containing metallic cobalt, and
in then subjecting the same to a welding temperature to secure
integrality thereof.

30,

for

10.

B. Storer. Syracuse. N. ^'.
system of electrical distribution, including
App. filed Oct. 23, 1906.
means for throwing the
automatic
therein two transformers, and
whole or part of the transformed voltage of one transformer into the

854.153.

PROCESS OF MAKING STORAGE BATTERY ELECTRODES; Thomas A. Edison, Llewellyn Park. N. J. App. filed Mar.

854,200.

854.311.

Aug.

said resist ance>.
854.123.

OR OUTLET

JUNCTION,
BOX; Leon W\ Bossert. Utica, N.
V. App. filed Feb. 10, 1906. Construction of outlet box having one
or more blanks or plugs partially severed from the wall thereof and
projecting beyond the sicle wall of the box, ridges struck up from
the box and extending through the marginal apertures of said blanlcs
and frictionally engaging the same.

854,195.

having diiTerenl
and motor windings connected in series with

filed

ating electric rcgulat^irs. including therein resistances

tcmpcralure

ELECTRIC GAS LIGHTER; Edmund H. Pryce. Yonkers,
N. Y.
App. filed July 11, 1906. The gas jet is surrounded by a
casing in which is contained a small magnet acting on a pivoted
armature. This armature carries an extension- having one of the two
gas ligliting contacts thereon.

device for oper-

App.

1141

834,177.

190;.

DEVICE EOR COLLECTING MINERS' CHECKS;

S53.971-

D

R L

()

of Electrical Patents.

Park Row, X. Y.]

Attys., 41

\V

Hildcbrand.

lias dials at
1905.
contact* thereon.

ibe

Germany. App. filed Aug. 24.
cxcbnngf with arms swinging over

Miinich.

central

ELECTRICAL APPARATUS;

II. Thompson, Wilkinstransformer comprising a
core members and secondary
wintlings that arc severally influenced by said core members.

554.316.

burg.

WiU.jr

App. filed Nov. 23. nxi6.
coil, a plurality of independent

Pa.

primary

\

•

ELECTRICAL

11 42

ELECTRIC STERILIZER;

Julius B. Wantz, Chicago, 111.
Details of construction of a tank having a
plurality of chambers which contain resistance coils imbedded in
This facilitates the removal
cylindrical rods of insulating material.
of the resistance elements.
^

834.318.

App.

Mar.

filed

1907.

9,

DYXAMO ELECTRIC

854,321.

M.XCHIXE; .Toseph A. Williams.
28, 1906.
An electric generator having

Cleveland, O. App. filed Feb.
a rotatable member of magnetic material mounted to rotate about
is substantially coincident with the a.xis of the winding.

an axis which

BATTERY PL.XTE AXD PROCESS OF MAKING SAME;

854.326.

.Toseph Eijur, Xeiv York.X. Y. .App. filed Aug. 14, 1906. Means for
welding together active portions or material of a storage batterj- with
Consists in superheating a lead
the ordinary lead grill or frame.
globule and' depositing it without exposure to the air.

OR

IXDIC.\TIXG MECH.\XISM FOR ELECTRIC FUSES

854.327.

CUT OUTS;

Leonard B. Buchanan, Woburn, Mass. .\pp. filed Sept.
inclosed electric fuse having an auxiliary fuse wire
externallv to the casing thereof and removably connected to the
Constitutes an indicating device for indicating the
fuse terminals.

An

1906.

14.

_

condition of the fused wire.

BOXD PROTECTOR;

Leonard B. Buchanan, Woburn,
A guard or plate bond adapted to
1907.
removal by unscrupulous persons.
TRUXKLIXE TELEPHOXE SYSTEM; William W. Dean,
8S4,337Chicago, 111. App. filed June 10, 1901. Complete diagram of circuits.

R.AIL

854.328.

filed Mar. 18.
rail bond from

ELECTRICAL SIGXALIXG APP.\RATUS FOR EXGIXES;

854,344.

Feb. 25, 1907. Re.\pp.
George J.
lates to details of construction of a railway having a rail between
wheel
axles whereby
constructed
specially
the usual track rails, and
the rails are not short-circuited by a passing train.
E.xterkamp, Covington, Ky.

filed

GEXER.\TIOX AXD DISTRIBUTIOX OF EXERGY;

.S=4.362.

John

App. filed Apr. 15, 1903. The combinaF. Kelly, Pittsfield, Mass.
tion of an alternating current generator, means for exciting its field
magnets by alternating currents derived from the armature circuits,
and a freqency setter for determining the periodicity of said generator.

VUL.

.

XLIX. Xo.

22.

PORTABLE COMBIXATIOX TELEPHOXE

S54>439-

Sironiberg,

Chicago.

5ET: Alfred
Construction of
a receiver adjustable on a ball and socket

App.

111.

Hand Microphone having

filed

Xov.

23.

1903.

connection.

LOCK FOR ELECTRIC SWITCHES; Frank W. Brandow,
1906.
A lock is included on the

S54.455.
Pittsfield. Mass.
App. filed Dec. 12,
coil box switch of an automobile.

SANITARY ATTACHMENT FOR TELEPHOXE TR.\XSJosiah W. Dolson, New York, X. Y.
App. filed July
A sanitary attachment for transmitters, comprising a frame

854,472.

MITTERS;
1906.

3,

attachment to the mouth piece of the transmitter, the said frame
having an opening for registering with the opening in the mouth
piece, arms extending from the upper end of the frame, at the sides
thereof, means for supporting a roll of webbing on the said arms,
and guides on the said frame above and below the said opening for
guiding the webbing across the said mouth piece, each guide consisting of parallel transverse slots produced in the frame and forming
between them a transversely extending bar.
for

CLUSTER

SOCKET; Gustav A. Harter, Chicago. 111. .\pp.
Xov, 22, 1906. A multiple cluster socket having a body of plastic
material molded to suitable form, a suitable lamp socket and attachment devices inseparably embedded in the body.

854-493filed

App.

Mass.

protect the

ORLD

^\

PROCESS FOR PRODUCING A BLEACHIXG. STERILIZSidney Leetham. York. EngApp. filed July 16. 1904. A process of producing a bleaching

854.508.

ING OR CONDITIOXIXG AGENT;

land.

agent, which consists in first ozonizing air and then subjecting it to
the action of sparking electrical discharges at a velocity sufficiently
high to prevent the complete decomposition of the ozone.

WIRE WIXDIXG MACHIXE;

854,541.

App.

Tex.

Dec.

filed

155,

and

a rotating spindle
by a lead screw.

a

George W. Stanclirf. Houston.
Machine for winding coils. Has

1906.

carriage propelled back and forth thereon

PARTY-LINE TELEPHOXE SYSTEM; Guy

854,543.

William M. Eidson and William B. Huston, Willow

Terhune.

E.

App.

Hill, 111.

COXMAGXET BOX AXD ARMATURE OR M.\GXET
App.
Mass.

854.363.

T.MXED

THEREI.N': Charles D. Lanning, Boston,
Relates to magnet boxes: designed
1906.
magnets where the same are exposed to injury; deuil
Jan.

filed

to protect
features of

26,

construction.
854,369.

RECEPTACLE AXD PLUG FOR ELECTRICAL COXXEC-

854,396.

SAFETY ATT.\CHMEXT FOR ELECTRICALLY HE.-VTED

.\pp. filed Dec. 12,
Walter S. Mayer, Philadelphia, Pa.
Construction of outlet box or cut-out adapted to be in1906.
serted in the floor or walls of a building, and to lie flush with the
surface thereof.

TIOXS:

I. Ayer, Cambridgcport, Mass. App. filed Jan. 14,
receptacle is made with a chamber having insulated material
which a resisunce element is imbedded in a zig-zag path.

VESSELS; James
.\

1907.

therein, in

TELEGRAPH TRAXSMITTER;

John Burr.v, Ridgefield Park,
Operates for transmitting impulses
.\pp. filed Tulv 2T. 1904.
of conducting paths for
plurality
over
a
character
of a distinctive
the purpose of operating or controlling by their con-joint actions
Has a tank conmechanism.
receiving
appropriate
of
the operation
taining heated compressed air and mean£ for discharging the same.

854,401.

X

J.

FROM
DEVICE FOR REMOVING STATIC ELECTRICITYDonham,

854,413.

William Fullard, Plainfield, X. J., and Charles M.
App. filed June 5, 1906. Discharges hot air against
Portland. Me.
the paper stock in its movement toward and from the press,

STOCK:

\L\GXETO-AR.\L\TURE; Theodore Hubert, Xcw York, N.
\pp filed Oct. 13, 1906. .\n armature provided with a winding
integral with the
aiid having insulation over the winding, and flanges
insulation extending between the sides of the winding and the sides

854.43 1

—Press or Sad

Iron.

854,4-1

V

of the armature.

COMMUTATIXG
DYNAMO ELECTRIC MACHIXE WITH
The
filed .\ov.
1906.

8=Li-u5

POLES; Henry

R. King. Hinsdale,

App.

111.

2.

Nov.

In a party-line telephone system, the combination of a line, a generator for energizing the same so as to signal
a di.stant station, electrically operated mechanism for indicating that
the line is busy, and means controllable by said electrically operated
mechanism for short-circuiting said generator when said line is busy.
filed

11,

1905.

TELEPHONE SWITCH;

«54.552-

App.

da.

June

filed

Tames

Alsobrook.

S.

Wood

Station,

The combination with

1906.

30.

of a multiple station line, telephone

and

line conductors
call bell, a line switch form-

ing the terminal of the conductors, a telephone switch, and an auxiliary switch in connection with said telephone switch whereby the
line may be restored through the auxiliary switch when the line
switch is left open.

ELECTRIC LIGHT FIXTURE;

854.55-1.

App. filed Mar, 16, 1006.
from which depends a

Has

lam|>.

lucking

a

John F. Barrett. Chicago. III.
cylindrical casing, contains a spring relay
cord connection of an incandescent
device analogous to that of a sprins shade
.\

flexible

roller.

CONDUCTOR OK

ELECTKIC
CAIUJC; Sidney G. Brown.
filed Oct. 8. 1904.
.\n electric cable having
a cupper conducinr associated with an iron conductor, both of segmental form in transverse nectiun and twisted together in an axial
direction.

854.56^.

London. England. App.

LKTTKK BOX; Norman

854.6.7.
Alar. 10. 1906.
letter
an nlarni circuit when

A

*M .W>— S»fcly Allachment

for

Electrically

Heated Vc^hcU.

Ss4,0f>j.

with a dirccl-currrnt dynnmo-eleclric machine having
"P fifM windtn^f' rirtinsr iif^n th** rirmitnrr r*tiN under,'
'.lii
wind'

'

'.

encr-

1

in

154,43 1

wntcn

SAD IKON:

I'

Am.

"K/r.

'

iii;»,

<

A
that

^nmt«
iron

Hal
it

in

the

Keploiilc, Chicago, III.
with n hcattnff enil,
iron
tlir nrcri^tity of applyinK

11.

intiilr

i«

drawn downward toward an

the operator from

^

Al-j.

KI-KCTKICAL SWITCH;
TiN

'!

M-iv

./".,

i>>.|
'

Williniri M. Scotl. Philadrlphin. Pn.
lo iivrltctir» fnr cunlrollitid circtiil^
'''iirality n( mrnibcr*! rnKnuinii the »wilch.
tnrfithrr, an<) inr:iri« fur rcBtrnining Raid

Rrlfltc*

MAi^.

ii n...i
brii'U '»n til'
V ithin t))e winding.

An
vnrdly

New

Spliidorf,
V.
aulnrnt'lirlc nmgnctn

Charlrfi

rxi>andrd

York,
hnvinK

portion* projrctintf

is

T.

Chenev.

*"

App.

Batavia,

Til.

App.

filed

a lever or device thereon which closes
deposited in the box.

Moscicki. Fribourg. Switier-

filed Feb,
iQ«4.^^ electric condenser comprising a
of insulalinK mnlerial containing an electrolyte, two-enilcd
tubular dirlcctrics, the coils of one surmundinK the coils of the other,
both being iniiiuTHcd in the electiolytc contained in the vessel, each
luhulnr dielectric contniniiiK an elrclrnlyte conductor. ;ind conductjnt{ terminal* inserterl within the tubular dielectrics and ininiersed in
llic electrolytic conductors contained therein.

CONTROLLER OPERATING

BmZ-KK-

Norw
a

•il.

O

854.704.

.MMANS; Arthur

I.

Brown.

tiled Aujj. 27, utiyh.
A form of conlmfliT having
nircliaiiisin.
The controller drum ha!» a spring or
lion with the handle nhaft.
detent device is pro-

Ajip.

']

A

rr-i
11

followK the mnveinent thereof abruptly.

it

DYNAMf) KLECTKlr MACHINE;

wood, O.

App.

filed

nintic nlcohoiN by
nf a lead cathode,

IJ.6M

854,^.

mail

ELICCTKIC CONDENSER: Ignacy

hind.
vc^ncl

vicl<

854^/.

box has

PROCK.^S

Aug.

J7,

electrically

Ff)R

ALCOHOLS AM)

Walter J. Richards, Nor*
iq<i<».
The process of producing arcreducing aromatic asters, making use

THK PRODUCTION OF AROMATIC

I»I:R IV ATI VES;
Charles Mcltlcr.
filnl Jinir -'i). M>frfi.
.\ dynainfi-rlectric machine hnvintf ni.itn untl cointnuliiiinK ^NindinK**. nod means for causing
the current xtrettuth In the coinmutatinK wlndiiiK'* to vary in greater
proportion than tii'- nioin current.

Munich, (irrman v.

TIIKIR

App-

111
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Electrical

that

is

has

devoted to the description of

many

valuable and

striking

The magnetite arc is the most familiar example
but it is now very generally understood that this is

fair

way

ium

<i.\idc

to

of
in

be superseded by improved forms containing titan-

and other substances.

The ordinary flaming

arc, of

1

1173

Powerful Rcnold Silent-Chain Drives

Industrial

7

arc

117J
1

Non-Stop Run

1

convention paper

electric

wliich the electrodes are loaded with calcium fluoride or anal-

ogous

fluorides,

is

enormously

efficient,

but

very efficiency

its

depends on the production of a mass of incandescent vapor that
requires a considerable

amount of material

The

works on much the same

for

its

sustenance.

i8j

iiSq

metallic oxide arc

principle, but

1
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away

the denser electrodes waste

suited

street

to

efRciency of such an arc does not at

goes, yet

mean

The

spherical candle-

and the cost of trim-

high,

still

it is

of

is

equal that of the arc

all

with more volatile electrodes, so far as

ming

dis-

better

of small account.

is

it

is

electrode

Also, the positive

lighting.

solid metal, so that the waste in

power per watt

and the

far less rapidly

from the somewhat smaller flame

tribution of light

abnoramlly low, so that practically the results are ex-

is

cellent.

It

how

rather interesting to note

is

at this point the

brought to the

faults of the ordinary enclosed arc are suddenly

To

surface.

quote from Mr.

of the metallic arc

marked contrast

in

is

"The uniform white color

Little,

changeable

the

to
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.

whicli Russiier's results are criticized in detail.

upon the temperature of the

intimately

upon the

fore,

cording

consumption

specific

also, there-

watts per candle.

Herr Voege's

the data contained in

to

lamp depends

and

filament,

in

mean

candescent lamp consuming 3 watts per

Ac-

an

article,

6%

in-

horizontal Hef-

ner t3.4 watts per U. S. candle-power), gives 0.2 watt in
or has a luminous efficiency of

23.

pointed out

It is

that the luminous efficiency of any incandescent

As

per cent.

light,

these results

were presumably obtained with ordinary carbon filaments, they

The

seem unduly favorable.
of

sults

difficulty

manifest the

two

of

is

large differences between the re-

experimenters,

different

efficiency of lamps,

The

blue and white of the enclosed carbon arc."

O R LD

^V

immerse the lamp

regard

in

difficulty

In the

kinds.

luminous

the

to

of the investigation.

we need

first place,

to

One

two different solutions successively.

in

solution should be absolutely opaque to non-luminous radiation

Now,

past those interested in exploiting the

some years

for

enclosed arc have talked industriously of
value

— so

etc.

The cold-blooded

daylight

like

— unexcelled

admirable color

its

matching

for

fabrics,

etc.,

technician has perfectly well understood

that the enclosed arc gets so large a proportion of

its

from

light

the pale violet of the arc-stream that, save with currents larger

than those generally used,

it

shows only

glimpses of any-

fitful

and absolutely transparent

opaque

absolutely

No

found and their discovery
plete separation of the

very

is

radiation

all

;

or

least

at

luminous radiation, but transparent

to

non-luminous radiation.

ous radiation

The other

luminous radiation.

to

should be either absolutel}' opaque to

is

such

ideal

to

have been

solutions

Consequently, the com-

unlikely.

luminous radiation from the non-lumin-

difficult.

thing resembling white, but his protests have been drowned by

Now

the joyous chorus of salesmen.

new

a

and we

whether

white

of

definition
it

really

that

Tyrian purple or pale

is

But certainly

cerise.

and the hue

almost anything will improve the color situation,
of the

new

rapidly

and how

it is

arcs

is

wondering

world

the

leave

will

dawned

light has

new and verbose

shall presently have promulgated a

come

far the metallic oxide arc will

how

Just

altogether pleasant to the eye.

into use

much depends on the success with which
According to
inevitable smudge is controlled.

difticult to say, for

the apparently

paper good progress

Mr.

Little's

The

faults he mentions, chiefly

in this direction is

being made.

human

In the SL'cond place, the

luminous stimuli of

watt of red, yellow and blue

eye responds differently to

Beams containing one

colors.

diff'erent

differently, the watt of yellow radiation

more sensation

producing considerably

of light tlian the watt of either red or of blue

Consequently, any statement of luminous efficiency can,

light.

in general,

only apply to the particular spectrum analysis of the

Properly speaking, luminous efficiency applies

light considered.

to

eye

respectively, affect the

light,

wave-length of light taken separately, and then the

each

beam

wave

luminous

efficiency

the production of slag, are grave ones unless they can be so

lengths

an average depending not only upon the number of

completely eliminated as to disappear from commercial prac-

different wave-lengths present, but also

tice.

long
light

This we hope

and strong outward

has very conspicuous merits

seems the especial

field

for

lamp with

if

the Hclion

is

put into practical sliape.

lem

its

distribution of the
lighting,

street

arcs needless, especially

arc seems to have a mech-

The

really

serious

to be solved is the suppression of the soot nuisance,

natural

may prove

draft

incapable

Failing this, the result

weathers.

which

comparatively substantial filament,

The new

exceptionally simple.

is

its

For indoor illumination the

of the arc.

new incandcsccnts may perhaps render

anism that

and

to

soon be done, for the new arc with

will

of electrodes

life

due to the soot referred

accomplishing

of

may

is

frequent trimming.

An

electrode

Meanwhile,

tensities.

composite

a

their

physiological

upon

waves

a

much more

get

their relative in-

low luminous

falling

due to

on the retina,

and mental sensation,

stimuli

comfort ourselves with ihe reflection that

produced have

different

the midst of this complexity

in

the interaction of electromagnetic

with

of

ellicicncy,

all

electric

and that we ought

out of a watt than we actually do.

light

coming tungsten incandescent lamp

more

will

let

enable

from one watt of

us

lamps yet
to

The

to

secure

electric

power

us

prob-

which

than was formerly practicable with carbon incandescent lamps,

in

all

but the perfect ideal

light

lamp would give us

far more.

be the evolution of an

life

desirable, but not at all necessary to

of

about three times

electrode giving less dark soot even at the expense of moderately

is

of 150 hours or

Lkihininc; I'ltorixTioN.

more
The repoit of the N. E. L. A. coinmillee upon

commercial success.
as

usually

has

been

the

interesting

case,

tliis

and

subject

is.

inconclusive.

>•

Jove's bolls seem to

Thk Ratio

of

Li(;h

i

(Ikat

10

Incanoescent

in

Lamps.
Ill

January

last

the

the

Russncr im the

luminous cfTicicncy of incandescent lamps; or the percentage of
radiation appearing in

stracted in our Digest of
editorially
iiiii,il..r

in

li:...

— upon

vices

published

Pliysikalische Zcitschrijl

results of an experimental research by llcrr J.

ihcir total

eous

that

issue.

imliliilicd

.1

March

light.
16,

The same
'ihiirt

The

results

were ab-

and were also referred
journal

arliilc

liv

in

llcrr

a

more

VV.

upon the righteous and unright-

and those who have pinned

fessional
that

is

statistician

either

their faith

for

It

from

to extract

or against any

recent

niisrellaiieoii'i.

tinguishable

General
aii<l

Electric,

the results

tlie

Stanley,

publislu-d

d;ila

particular

device.
in

five

unicli

For exdivisions:

Carton Daniels, and

from these arc

when one compares

upon old-time ap-

takes Ihe wiles of a pro-

ample, Ihe lightning arresters were grouped
Wcstingliotisc,

in

alike

paratus and Iriisled to fortune.

to

Vocgc

fall

those fully e<|uippeii willi the latest protective de-

praeticilly indis-

the stations suffering serious-

Jlne

S.

I
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(C) with those practically immune (A).

loss

cent of

of

spite

the

all

similarly

is

About 6o per

first-mentioned class in

the

in

The information regarding

appliances.

all

devices

were

stations

For

inconclusive.

used choke-coils, and 52 of them

instance,
into class

fell

auxiliary
stations

74

On

C.

the

other hand, 81 companies used no choke-coils, and of these 39
were in the same unhappy category. It is hardly safe to draw

"45

next to Saturda}\

All hands are called to take an all-day trip
Heligoland and back, a journey of several hours' ordinary

to

The

steammg.

papers,

scheduled as being

day ocean

trip

We

know

general

business

felicitous idea to

countrymen who,

the conclusion that choke-coils are injurious, but

rather that

days.

bad

invention of a convention which includes a Sundav.

may

Similar reasoning

fairly apply

guard wires on transmission
to be a sort of

Of

heir to.

is

panacea for

played

in

luck.

18 companies which used such guard wires, 13

had serious trouble from lightning and but 4 were entirely
immune. Of the 151 plants which did not use guard wires.
107 were in class C. The committee rather favors the use of
guard wires when properly

and some favorable

installed,

results

are reported; but the protection afforded seems, on the face of

from complete, although the guard wire

the figures, to be far

not generally

looked

except

installed

One very

for.

where trouble

locations

in

interesting feature of the

statistics

that of the 36 plants operating at above 30,000 volts only

were

C, the group as a whole, therefore,

in class

showing

higher degree of safety than the lower voltage systems.
doubtless due to two causes

is

stalling protective devices

—the

is
is
is

19
a

This

greater care taken in in-

on important transmission

and

lines,

to the fact that the actual insulation of such lines with their ap-

paratus

is

exceptionally high, so that minor discharges fully

capable of damaging ordinary circuits are rendered harmless.

A

system with a margin of safety

its

working pressure

down an ordinary
would be almost
fact,

will

of,

As

in

nearer

plants which reported

five for the plants

casualty

formers,

room

for

1

list

showed

more than

little

from

far

is still

the aggregate

in

3 per plant, and

which bore the brunt of the

injuries.

included 483 lightning arresters, 505 trans-

126 meters and 23 generators.

improvement, which we hope

Truly there
will

be soon

is

still

forth-

to symbols for indicating electrical machinery and apparatus on

and a third to standard dimensions for cables and

plans,

w-ires.

In regard to the safe carrying capacity of insulated wires, a

new

table is presented of the

maximum

temperature elevation of 10 degrees C.

The

size of the wires

sectional area.

wires

is

The

given

is

current strength for a

in insulated

copper wires.

square millimeters of cross-

in

capacity of fuses for the protection of these

maximum current strength
sq. mm. and less, the
70 per cent of the maximum

taken as 80 per cent of the

mm.

for sizes above 3 sq.

capacity of the fuses

is

In sizes of 2.5

taken as

In regard to symbols, an extensive table has been pre-

current.

pared, and

many

of the designs are dissimilar to those in gen-

A

eral use in this country.

minority of the designs, however,

resemble those in use here, and

of

all

them are

1 hey are useful on plans and drawings.

many

table, in addition to

With reference
list

of dimensions

initial letters

easily learned.

About 60 appear

in the

of significance.

to the standardization of wires
is

and

cables, a

given for different sizes and types of in-

There are certain advantages and certain disad-

sulated wire.

Among

vantages in this kind of standardization.
are that cables of standard size

advantages

according to Verband rules

can be readily kept in stock and ordered on short notice.

This

saves expense both to the manufacturer and to the purchaser.

.\mong

the disadvantages are that the stereotyping of cables

tends to suppress design and invention.

mercial purposes,

The Elektroteclmischc

Zeitschrift

May

for the i6th of

Freedom

of design,

Hamburg June

5-9,

and a number of interesting
It

is

an-

United States conventions elaborately avoid Sundays.
quite respectable to convene

cent years has

it

on

a

Sunday.

at

of forth-

titles

noteworthy that

in

the

It is

not

In fact, only of re-

been considered respectable to go to a

museum

or picture gallery on that day, the theory being that each inditoo

much taken up by

any time for gatherings

devotional exercises to have

in art, science

or literature.

Our Ger-

nian cousins set us a meritorious, or at least a wholesome, ex-

ample by including

a

Sunday

in

their

electrical

of great assistance in the development of
lines.

It is

doubtful whether engi-

neering bodies do well in prescribing the dimensions of wires,

nounces the programme of the German Verband convention

coming papers are appended.

is

an industry along technical

Convention of German Electrical Engineers.

is

One

a second

whereby new processes and methods may be availed of for com-

coming.

vidual

from committees.

special reports

refers to the safe carrying capacity of insulated wires,

In

the 6600-volt class, 12

a whole, the report shows plainly that

541 interruptions of service, a

The

Three subjects occupy

Engineers.

withstand strains that would break

lightning protection even by the best appliances

The

above

say. 50.000 volts

as fatal to lines at 5000 to 10.000 volts.

in class C.

complete.

German Electrical

2300-volt system practically every time, and

out of 13 transmission systems

were

Report of the Standardization Committees of the

the troubles that the atmosphere

all

hope that

grounded

to the use of

imagined by some theorists

lines,

like

how to be lonely and desolate on Sunour German friends have not patented the

so well

as systems run the choke-coils

may have

are

blow away the smoke of the convention's

to

combustion seems a most
ourselves,

and

reports

completed on Saturday, so that a Sun-

all

cngrincering

convention, apparently for the good reason that Sunday comes

apparatus or machinery.
the last

If

no progress can be looked

word has been spoken, and

has been attained, then

it

is

for. if

the highest construction level

reasonable to

fix

the experience of

the past in statutory sizes, for the sake of simplicity and uni-

formity.

If,

however, progress

going on, so that the best

is

machine, apparatus, or wire of to-day

make

ten years

from now, then

it

is

facturers unrestricted to choose their

sign merely specifications of tests

may

not be the best to

better to leave the

own

and

restrictions,

properties,

the dimensions by which those tests are to be met.
case,
labor.

when improvement comes,
In

the

other case,

it

saves

either

manu-

and

as-

rather than

In the one
material

or

improvement must either be not

availed of, or the standard dimensions

must be ignored.
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1

The

The keen
no

in

is

men

interest of central station

w-ise better

at this convention.

shown than by

the papers which appeared

The

so big that

subject

is

The dam which

in better illumination

gestive one

customers

we

point and

heartily agree with

who

brilliancy fiend

ing things apparent of late
culty in

One

indicate.

of the most strik-

the intrusion of the color

is

most aggravated form, and

its

the

values illumination on the glare-per-dollar

commoner than he would

basis

His

to the

we have found

save that

it

much

very

is

this condition

diffi-

one of

is

the most annoying things that the illuminating engineer has to

And, by the way, we wish that Mr. Norman had credited

meet.

his color table to the proper source.

It

is

in point of fact the

compiled very long ago by the distinguished and centena-

list

who was

rian chemist, Chevreul,

the Gobelin Tapestry

W. D'A. Ryan, who

Mr.

The

fabrics

list

light falling

with some of the modern "aniline" colors are

than those given

The data

as given.

from natural

simple colors mostly

in

by

in

filled

through colored glass, falling upon

produced by colored

effects

few additions

a

published the

relate to light transmitted

plain

for a long period at the head of

Works, with

upon

dyestufifs.

dyed

fabrics

parapet of 285

one

very sug-

Norman.

the discussion of efficiency by Mr.

is

classification of the desires of

A

field.

and

proportions

time and space for proper consideration, and therefore brief
papers can only treat small portions of the

Government

the U. S.

have a

to

This

ft.

of

Mr. Norman

A

of

description

says, illuminating engineering

irrigating reservoirs,

power

hydro-electric

A

water.

and reservoir of the Nile
dam,

work

is

it

almost invariably accompanied by

is

plants

is

of building,

and three hydro-electric

Ultimately, the water

is

light

was too

slight decorative value.

should wrestle with the light-

in

to

are, or

its

ought

modern

city rouses to

new

to be,

activity

asleep, the only

and

streets being the call of the nightwakliMian

only light his horn lantern.

for lighting were,

known, and the provisions

beyond the simple candle-stick or

lie

It

is

it

is

artificial light

necessary that

has become

^ubordinatrd to a slavish and
the

its

malign influence

slmuld be effective.

it

alleged interest of art.

silly

desire to imitate

more

il

a

still

the illumination that
efficiently

lu-anlifiil
is

fixtures, but

in

in

good

skill

infinitely

of
Ibe
il

modern

fundamcnially necessary, and

requires tact and

art of fixture design.

The

fillings

possible to gel

It is entirely

huninalion from artistic and

obtain

<if

altogether loo important to be

I^uis Quatorzc or some other ont-of-dale period

life it is

for

not necessary that ..lodern illuminati(in should

inartistic, lint

use of

all

lamp, designed mainly

oil

great deal of inadeciuate lighting, and
persists.

wa>^

at

if

This precedent has been the cause

decorative purposes.

tin-

In old times such a proceeding as

the systematic use of artificial light for industrial purposes
scarcely

a

the night-effects and the use

long hours after the medieval city was sound
noise in

daylight, since

have much more than

To-day buildings

designed with some reference to

was

or less slavish copy,

to be produced

ineffective

of artificial light, since the

for a

the architect, not the lessee

more

generally a

based wholly upon the effects

drawn

plants are

past times, of which architecture

Architecture in

present times

engineering

llUiminating

final

and the central station man, who
ing difficulty.

to be

It

calling for a closer con-

is

testing by central stations have

gone through much the same evolution and improvement as
other central station apparatus and methods. The improvement
due to improvement

partially

owner and

the

is

a head of 220

struction, but also in the utilization of water.

improvement

to begin before the
is

dam under

nection with electrical engineering, not only in process of con-

to

to

it

of 300 kilo-

units

with a corresponding increase in the power developed.

is

back of the present customer.

and

In the case of the Roosevelt

valley.

clear that hydraulic engineering

a series of special problems,

far

artificial

be

to

fail

the truth these problems generally have their .source

work ought

stored

the

Assouan dam

designed to use goo kilowatts in connection with the

watts each are to be installed.

is

of

fall

the large

is

discharged at a distance beyond the
ft.

the

utilize

to

notable example of this

But, as he very truly

and

in

and sug-

excellent experimental data

of interest to those planning illumination.

building,

The modern development

Franklin Institute for April, 1907.
of

desert

Arizona near Phcenix.

in

appears in the Journal of the

project

the

will

reservoir

Evolution of Meter Testing.

gestions for the use of various lights, which cannot

tell

The

water to a

irrigating

land area of about 250 square miles

Methods of customers' meter
some

produced

the reservoir thus

supply

regulating the

for

to

create a lake 25 miles long and

will

more bizarre

still

in the table.

gives

is

be the largest artificial reservoir in the world.
is

have

to

to be of colossal

from foundation

height

total

two miles wide, and

to

undertaking

is

Arizona

erected across the Salt River in

needs much

it

23.

Dams and Hydro-Electric Power.

Irrigation

Rise of Illumination.
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In

beyond the

in

apparatus.

instruments and partially

in

First

came

the electrolytic meter

used on direct-current circuits which required the weighing of

meter testing department each month.

plates at a central

lowing

this

Fol-

was the commutator type of motor meter which

remains to-day the only type generally used on direct-current

While the motor type with the commutator was used

circuits.

at first

on alternating-current

circuits,

has been largely dis-

it

placed by the induction type meters which require no

and consequently operate

tator

commutator

with

far

down

intervals or taking

Each method has

the meter and testing

its

the

to

We

Until

in

making

simplified

Although not absolutely
send twn

men

stop watch

using the

it

meant

Later progress in in-

an indicaling

to

this

essential,

a

circuit,

in

In early days this

f.ictor.

carrying an ammeter and a voltmeter.

strument

common
One
place.

one

say,

go out with indicating instruments and

stop watch to give the time

is

were

there

recently

and one uncommon method of testing meters

and connect these indicating inslruments

it

call atten-

methods of testing

in

very

two common methods, or perhaps we should

to

regular

headquar-

wish rather to

changes that are goin^j on

on the customer's premises.

was

at

at

it

strong and weak points which

not our purpose to discuss here
tion

than

Central station practice has been divided

types.

between testing of meters on customers' premises

ters.

commu-

attention

less

was

<|uile

wattmeter.

common

logelher for checking meters in this way.

to

The

other melhod used by a limited number of central station companies was to

meters
ing

in

fix

U|i

instrumrnls

meter
niriiis

some of the

sland.ird sizes of customers'

such shape that they could be used as portable

anil

^va^

.1

slop

Then

instend

watch,

counecled

in

of using an

one of
circuil

mi

these
Ih.il

indicating

portable
Ihe

test-

wall-

integrating

nulcr tester had

;

June
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simply to compare the readmgs of the meter test and the one

The standard

used as a standard.

checked frequently

portable meters would be

however,

If,

power

the central station.

at

candle-power,

progress

watt-hour

in

available

watt-hour meters

number

cases

in

man and

carried about by one

well with the above-mentioned rule, the exponent varying be-

tween 2.65 and 4.4

By connecting

with the customer's meter a direct comparison

would

up for

more accurate readings can be

from the portable master meters and they can he

obtained

used to

fi.xed

— 3.65.

"gem"

applies to

closer and

iwniber of sizes of customers" meters than

test a larger

ordinary whatt-hour meter fixed up as

They have

instrument.

and also whether

work of checking

annoyance
ises

when checking meters and saving some
in

labor

not,

is

The measurement

many meters

test as

He

method.

meter testing

man

more than

half as many.

and

tlie

It

modern types of induction meters when placed

but

when

is

it

years,

some of

A

of a

that perhaps even this figure

number

may

He

ject.

L.-\mp Life

on

The

out

that

adopted

as

United

the

luminous sources,

primary standard

the

States

tentative

a

in

Hefner

reproducing the

it

X'oi.tages.

was established

inversely proportional

power of the candle-power, the value of

of the period having been found to be 3.65.

Howell stated that

N.

J.,

out

by

E. E. paper

life tests

the

with lamps

11

In the discussion

by Mr. C. Patterson on ''Light

High-Voltage

Glow

Lamp,"

Mr.

Irwin

on ordinary carbon filament lamps

General

Electric

Company

at

Harrison,

have given a value to the exponent of 3.65. there thus

being no change from the earlier lamps.
that with

per cent increase

1

time of the lamp would

lie

in

This value indicates

candle-power the probable

life-

But

diminished 3.65 per cent.

i

per cent increase in voltage usually increases the candle-power

about 5.5 per cent, so thai
panied by a
per cent.

proli.ilile

this

I

erally noticed,

if

a

per cent in voltage

reduction of

.'XcconliiiK to this rule,
l.iuip is

burned

life

aggregate

im-

in seeking for

nothing

had

been

of

found

The Hefner has been

Germany and

by

also

is,

however,

amounting

to

is

accom-

about 16

which ought to be more genat 50 per cent

below

its

rated

considerably

It

is,

than

less

in

tlie

therefore, very undesirable

Hefner should be regarded as a suitable commercial

The Hefner should only be used

or factory standard.

primary standard
secondary
specific

as

a,

the principal laboratories of each country

in

standard

incandescent

lamps

of

age

suitable

consumption should be dispensed by these labora-

commercial standards.

as

tories

The accuracy of

manner.

and reproducing secondary standards

that of calibrating

and

is

to the sub-

safely be increased

and

life

was well summarized

an immense

although

superior to the Hefner standard lamp.

approximate law. namely, that the

carried

energy consumed.

to indicate

that the duration of a carbon filament varies according to an

I.

in

history of the subject

pointed

primary

proved

seems

V.ar'sinc;

In the early days, of the inc.mdescent lamp

the

and

of central sta-

that the

and

drags out almost in-

Mr. A. P. Trotter, who has himself contributed

form of incandescent lamps.

a recent British

test

cost of such a test under reliable conditions

amount of experimental work had been done

as well as in losses of revenue due to slow meters.

Standards

short,

long discussion appears to have taken place at the meet-

ard flames.

was consid-

it

means, of course, a great saving in the cost of meter testing

on

relatively

in favorable lo-

since the errors are small after tvio or three years' service. This

to the »ith

is

ing over the relative advantage of pentane and hefner stand-

earlier induction meters,

The experience

Carbon-Fil.ament

average lifetime.

reliable

the

not necessary to test them oftener than once in two

and

The

therefore, very heavy, both in time

'oy

tions with the best induction types of meters

that

obtain a

underrun the

the lamps are

One

ered good practice to test customers' at intervals of six to

twelve months.

to

delay in the observation only lasts a few days or weeks

terminably.

With commutator types of meters

cations on customers' lines.

and with some of the

lamps of

13.

also gratifying to note the performance of

is

fifty

In
is,

averages 12 or

some

In order to secure reliable results

cannot

one station two men formerly averaged 20 meters per day.

man now

not

It is

uniformly normal voltage must be burned together, under the

In the case of lamps overrun, the lifetime

would two men under the older

a day as

can, however, test

however,

run a couple of lamps on a given voltage until they

sufficient to

however, 50 per cent over

the old method, as might be supposed, since one

is,

exercised that only lamps of normal rating are used.

on the prem-

in

would

exceedingly tedious and expensive to make, and care must be

same conditions, so as

The saving

labor.

It

seem unlikely that the mortality exponent should be the same

break.

men

customers through having two

to

applicable in

a

away with

customer's meter can be done by one man, doing

is

it

any way to tantalum, osmium and tungsten filaments.

portable

a

the advantage that they can be

also

carried by one man, and in fact the whole

will

It

as found for, ordinary carbon filaments

filaments,

on different types of filament.
could an

of 3.65

of the data given.

be very interesting to ascertain whether the mortality exponent
of candle-power

Much

mean value

fairly represent a

obtained with-

is

means of ordinary customers' wattmeters

portable use.

The exponent

in different entries.

these in circuit

out bothering with the stop watch, just as in the older method of
testing by

These figures agree moderately

indicating the

dials

of revolutions so that very accurate readings can be

obtained in a very short time.

when running

between 10 per cent high and 10 per cent low were

can be read-

that

rated candle-

its

data for stapdard 200-volt i6-cp lamps

contributed by Mr. C. Wilson.

with

prolonged 12^2 times,

likely to be

is

be burned at 50 per cent above

has
at voltages

made
ily

manufacture

meter

lifetime

its

it

147

probable lifetime will be reduced 77.5 per cent.

its

Some
Recent

1

If

the

Hefner lamp could

be adopted as an international primary standard, in lieu of a

which gives no promise of appearing, we might expect

better
to

have secondary incandescent lamps prepared By international

agreement from the Hefner,
impossible

for

each other

in

Under

cent.

the

such a manner that

it

would be
from

differ

secondary standard hefncrs by more than

l

per

these conditions the candle-power of each coun-

lamps could he

try's

in

various civilized countries to

locally

measured and determined by the

use of local multipliers or reference ratios with respect to the
hefner.

In the United

States,

the hefner and the candle-power

more
ent

way.

for instance, the ratio
is

recent determinations place the value higher.

we

between

taken as 88 per cent, though
.\i

pres-

are really dependent upon this process in an unofficial
.
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The Washington

artillery at

Convention.

C.

The

Association began at the Hotel Willard, Washington, on June 3
and continued through the week until Friday. For few of its
meetings has the association made such careful and elaborate
preparations, and the result was seen in a corresponding smoothness and celerity in all that pertained to its work and play.
The general and reception committees performed all their duties
with conscientious exactness, and President Williams had given
to all the plans a close supervision that did much to ensure the
brilliant success of the convention as a whole.
The weather
while mild was not all of it of the best, but one has ceased
to predicate continuous sunshine for 1907, and for the bulk
of those in attendance the extraordinarily full and comprehensive programme left scant leisure for the not less abundant
entertainment subject to marring by wind and rain. Fortunately
in a convention city, the association had the town pretty much
to itself, although there was a quaint mingling of badges owing
to the unveiling of the Jefferson Davis monument at Richmond.
from which point many southerners went on to Washington
in all their regalia, and often in faded uniforms of the regiments of long ago. The effect of the mixture was at times
startling.
The buttons and badges had to be scanned, to make

XLIX. No.

23.

Fort Myers with a lecture in the evening from Dr.
by way of contrast. The entertainment pro;

P. Steinmetz

gramme

thirtieth convention of the National Electric Light

\uL.

Thursday included a visit to the home of George
Mount Vernon, and on Friday trips were made
to the various departments and bureaus of interest in the city.
The local committee did all in its power to render these and
the more serious functions agreeable and profitable.
Special
mention must be made of the indefatigable efforts of Gen. G. H.
Harries, Messrs. E. S. Marlow, G. P. Mangen, Philander Belts,
J. M. Stoddard, W. K. Handy, J. C. McLaughlin.
One of the most interesting features of the convention was
for

Washington

at

the presence of Prof. Bovey, dean of the Faculty of Physics of
McGill University, Montreal, where the association was royally
entertained some 17 years ago, upon which occasion Prof.
Bovey was presented with a phonograph and made an honorary

member.
Elsewhere are printed abstracts of the papers presented on
their discussion, and a telegraphic report of the
proceedings of Wednesday morning. The remaining papers and
their discussion will be covered in the issue of next week.

Tuesday and of

Mechanical

Engineers'

Meeting

at

Indian-

apolis.

where there thus came all the
time a reminder of the way in which both South and North
had united to turn the weapons into the instruments of peaceful
industry and had thus achieved a social and economic develop-

The spring meeting of the American Society of Mechanical
Engineers was held at the Claypool Hotel, Indianapolis, Ind.,
May 28, 2g, 30 and 31. The opening session was held on Tues-

ment, unsurpassed in history.

waiter.

sure, especially at the Willard,

is

and power development more rapid than in those
from which came these picturesque veterans, participants

electrical

states

the bitter struggle of the past.

in

As

A

In no part of the country to-day

usual, the

members

focalized

large contingent arrived

from

from

all

points of the compass

New York

at 2 :30 p.

m. on

could have made
Mr. Porter has been
conducting convention tours personally ever since he left college, and the ingrained habit knows no cure.
A large proportion of the travelers were from central stations in New England
and New York State.
A special six-car train left Chicago over the Pennsylvania
Railroad at 3 p. m. Sunday, arriving in Washington about 2:15
Monday afternoon. This train carried over 60 to the convention, a large percentage being central station men.
The trip
was a very pleasant one and as usual the special train feature
added considerable to the practical value of the convention for
those taking it because of the opportunity to compare notes and
renew ac(|uaintances that such a train affords on a long run.
The exhibit of apparatus in the banquet room of the Will.ird,
noted in detail elsewhere, constituted a brilliant and successful
part of the meeting but was subject to very severe limitations
of space and was criticized in some quarters because the display
was not open to the general public as on many other occasions
to that extent in belating a train that

schedule time with one car less to haul.

On

the other hand, the concentration of

all

the business of the

convention under one roof and within narrow space, subserved
very materially the comfort and convenience of the members,
and saved lime to .'in inconceivable exlenl. The opening on

Monday

niglil <>( the exhibit was followed by a reception, at
which music was furnished by the band of the U. S. Marine
Corps. On Tuesday morning an automobile ride was given to
the ladies, for two liours, around Washington. In the afternoon,
a reception was given by the President at the White House,

when some 2000 patriotic citizens of both sexes hastened to
shake the hand of the champion corporation tamer of thv
United Suites.
This interesting fimction was followed by a
'I'he
theater party in the evening at the Coliniibia Theater.
arrangements for Werliu'sday included an automobile ride, and in
the afternoon an exhibition ilrill of U. S. cavalry and field

welcoming address made by Mayor Book-

a

The mayor

referred to the large

number of conven-

and that he and

his people felt espe-

tions held in Indianapolis,
cially flattered at the

chanical genius.

Monday, over the Baltimore & Ohio, under the care of Mr.
George F. Porter, master of transportation. This party mustered nearly 170, and would have been over 200 but for the
storm at starting which caused over 40 to wait for later trains.
selfish

day evening and

He

presence of such a representation of mespoke of the advancement that had been

in the mechanical world and said much of the wonderful
development was due to mechanical engineering.
Prof. F. R. Hutton, president of the society, responded to the
address of welcome and said the members of the society were
already convinced they had made no mistake in coming to a
city with so many attractions for the mechanical engineer, so
many large plants to visit, and a city centrally located and the
star city of the country in matters of interurban and steam
railroad transportation.
He spoke of the services to mankind
of the mechanical engineer, the man who generated and produced things. An informal reception and luncheon followed
and proved a very enjoyable occasion,
The Wednesday morning session was devoted to the reports
of the .secretary and of various committees and the transaction

made

of

new

business.

The afternoon

session

w.is

(u-mipied by

the

reading of the abstracts of papers on a nunilier of import.nit
subjects.

The

plan of the society

is

to print all papers in ad-

vance, and the author of each paper

reads the abstract

and,

where necessary, presents the illustrations preliminary to the
l-'or the most part the papers were technical and
iliscus.sion.
rc<|uire<l blue prints, hlackljoard and stereopticon assistance to
make them plain. .Abstracts of papers were read on the following subjects:
"Collapsing Pressures of Lap-welded Sl.-el
Tubes," by U. T. Stewart, of .-Mlegheny, Pa.; "The Biilnuini,;
,inil
Pumping Engines," by A.
Nagle, of ButTalo. N, N
"The Economy of the Long Kilns," l>y E. C. Soper, of South

of

I-".

.

Pittsburg, Tenn,

During the evening session abstract of papers were re.id and
more or less on subjects as follows: "I'.all I'.r.ir
\nliMnn
ings." Henry lless, of Philadelphia; ".'\ir Cooling oi
bile I'jigines," by John Wilkinson, of the l'"ranklin Anioniobile
illustrated

Works; "Materials
of

Kokomo;

for

"Special

Automobiles," by ICIwood

.\utoinobile Steel." by

T,

J.

engineer of the I'Usworth Automobile Comprmy, of

\\.

ILiines,

l'"ay,

New

chief

York,

and "Railway Motor Car," by B. D. Gr:iv. of the .Aniericiin
Locomotive Works, Providenoe. R. I,
Each of these abstracts and p,i|)rrs brouKlil 'ml lively disI'.xliibits were fiiniislud in
cussion and mmu-rous iii(|uiries,
explaining the subject matter of some of the papers.
Ilic first paper reail at the Thinsilay morning sessimi w:is per-

:

June

8.
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haps of the greatest importance since
traction

and

it

attracted a

number of

men. The subject was, "The Utilization of the Superheated Steam, or the Economy of Steam in
Large Power Plants." This paper was presented by A. R.
Dodge, of Schenectady, X. Y.
electric light

The concluding session of the meeting was held at Purdue
University on Friday, to which the members had been conveyed at high speed by the Indianapolis &- Northwestern Traction

The

social features of the convention consisted of receptions,

luncheons and a dance.
There were
daughters of the members present.

many ladies— wives and

—

The next meeting place will be selected by the executive
mittee, with a strong preference for Atlantic City.

Lamp

Just-Hanaman Tungsten
patent was issued

plication filed July

6,

May

com-

Patent.

28 on a division of an original apAlexander Just and Franz Hana-

1905, to

man, of Budapest, on their method of making tungsten incandescent lamp filaments.
The specification states that the process is known of converting carbon filaments into tungsten filaments by heating the former in an atmosphere of oxychlorides
of tungsten in the presence of hydrogen, tungsten in the process
replacing the carbon. Experience, however, has proved that in
using a carbon filament as a starting body it is not possible to
obtain pure tungsten filaments because of the fact that the inner

core of the carbon filament remains influenced by the reactions
occurring on the exterior of the filament, the result being that
the inner part either only undergoes alteration in a slight degree
or remains wholly unaltered.

According to the present invention, the process is started with
bodies consisting of a mixture of tungsten and carbon or of

/ompounds

thereof,

whereby

it

becomes not only possible

to ob-

pure tungsten filaments, but the duration of manufacture is considerably decreased and much facilitated.
Finely
divided tungsten or some tungsten compound which is readily
reduced by carbon to a metal, such as tungsten oxide, tungfinally

stic acid, tungsten sulphide, or the like, is mixed with an organic
binding medium, such as a solution of cellulose in chloride of

zinc,

"49

Ihe two claims of the patent are on a method of making incandescent bodies for electric lamps, which consists in producmg the said bodies from a mi.^ture of carbon and tungsten and
replacing the former by tungsten; and for a method which
consists in heating of carbon and tungsten to a red heat in the
vapor of an oxyhydrogen compound of tungsten by an electric
current in the presence of carbon, to cause the carbon to be replaced totally by tungsten.

Meeting of

collodion,

coal

tar,

or the like;

the

filaments

arc

then

being formed by pressure in the usual manner, and thereafter
(following a denitration in case collodion is applied), the fila-

New York

State Central Station

Companies.
The Empire

;

tain

OR LD

Company.

After a careful and enjoyable inspection of the mechanical
equipment of the University and a luncheon, the members assembled in Fowler Hall and concluded the programme by the
reading of abstracts of papers on the following subjects: "Experiences with Superheated Steam," by G. H. Barrus, of Boston
"Performance of Coal Superheaters," by Prof. Goss, of
Purdue University; "Superheated Steam in the Injector," by
S. L. Kreass, of Philadelphia; "Use of Superheated Steam on
Locomotives," by H. H. Vaughan, of Montreal, and "Material
for the Control of Superheated Steam." by M. W. Kellog, of
New York.
During the meeting a number of excursions were made by
electric train and automobiles for the inspection of prominent
manufacturing and power plants.

A

\V

all

State

to be held at

The meeting

& Electric Association has invited
New York State to a general meeting

Gas

lighting companies in

Lake Champlain on June 27 under its auspices.
has been called primarily to discuss provisions of

the Public Utilities Bill and the methods employed in fixing
the valuation of properties for the purpose of taxation.
The
passing of this bill by both the Assembly and the Senate and the
decision of Referee Masten in the appeal of the Consolidated

Gas Company from the 8o-cent gas law, are two events of the
greatest interest to the lighting companies of the state, and will
be thoroughly discussed at the meeting.

Rules Governing the Installation of Theater
Wiring.
The committee appointed at a meeting of the National Board
of Fire Underwriters, held in New York in December, IQ05, to
consider the matter of theater wiring specifications recomniended at the March, 1907, meeting, that "Rule 65A Moving
Picture Machines" be discontinued, and that the following suggested "Special Rules and Requirements for the Installation of
Wires and Apparatus for Electric Light. Heat and Power in
Theaters where potential cf system does net exceed 250 volts"
:

be adopted and incorporated in the "National Electric Code.
the location and number of rule to be such as may be found
advisable when rules are re-codified for the 1907 edition.
'

All wiring, apparatus,
rules herein given

etc.,

not specially covered by special

must conform

to the standard rules and requirements of the National Electrical Code.
In so far as these rules and requirements are concerned, the
term "theater" shall mean a building or part of a building in
which it is designed to make a presentation of dramatic, oper-

or other performances or shows for the entertainment of
which is capable of seating at least 400 persons, and
which has a stage for such performances that can be used for
scenery and other stage appliances.
atic

spectators,

(a). Services
1.

Where

must be

the source of supply

is

outside of building, there

two separate and distinct services, and where
practicable they must feed from separate street mains.
2.

at least

Where

source of supply

is

an isolated plant within same

building, .m auxiliary service of at least sufiicient capacity to

supply

all

emergency

lights

must be

from some outside

installed

source, or a suitable storage battery within the

premises

may

ments are carbonized. The quantity of tungsten compound employed in the mixture is such that in the finished filament sufficient carbon is always present to impart the necessary strength
to it, as the filament depends upon the carbon alone for strength

be considered the equivalent of such
A fine print note explaining what

to

withstand the subsequent treatment.
Efficient filaments are
obtained if from 2 to 10 grams of tungstic acid are added to ;i

1. All
permaiuiu construction on stage side of proscenium
wall must be approved conduit with Ihe exctption of cables of

10 grams of cellulose in 260 grams of chloride of
having a specific weight of 1.S3.
This mixture is then
formed into filaments and carbonized in the absence of air and

border and switchboard wiring.
2. Switchboards.
.Must be made of non-combustible, non-absorptive material, and where accessible from stage level, must
be protected by an approved guard rail to prevent accidental
contact with live parts on the board.

solution of
zinc

then submitted to the following further treatment.
An electric current is passed through the filament in an atmosphere of
the vapor of one the

oxyhalogon compounds of tungsten, such

as tungsten oxycliloride, in the presence of a little free hydrogen.
When tlie lilameivt incandesces a reaction occurs whereby

the cnrbon

still

retained in the filament

is

rcpl.iced by tungsten.

lights"

will

ser\'ice.
i?

meant by "emergency

be added.

(b). Stage;

—

3.

Footlights.

— Must

be

wired

conduit

l.Tmp receptacle being enclosed within an

construction,

each

approved outlet box,

the whole to be enclosed in an iron trough, metal to be of a
thickness not less than No. 20 gauge, or each lamp receptacle

:

I

:

:

:

:

:

:

:

ELECTRICAL

ISO

can be mounted en or
as to enclose
4.

Borders:

a.

Must

in the

the wires

all

cover of an iron box so constructed

and

construction, each lamp receptacle
an approved outlet box, the whole to be
enclosed in an iron trough, or each lamp receptacle may be
mounted on or in the cover of an iron box, so constructed as to
enclose all the wires and the live parts of receptacles, metal to
be of a thickness not less than Xo. 20 gauge.
c. ;\Iust be provided with suitable guards to prevent scenery

Must be wired conduit

to be enclosed within

or other combustible material coming in contact with lamps.
d. Cables must be continuous from stage switchboard to border, conduit construction must be used from switchboard to
point where cables must be flexible to permit of the raising and

lowering of border, and flexible portion must be enclosed in an
approved lireproof hose or braid and be suitably supported.
Exception. ^Junction boxes will be allowed on fly floor and
rigging loft in existing theaters where the wiring has been
completed and approved by Inspection Department having

—

jurisdiction.

For the wiring of

doer frame

Vol.

.

the border proper, wire with slow burning

insulation should be used.

XLIX. No.

which wire gauze or glass must be

in

door be provided on back or

solid

"

be constructed of iron of a thickness not less than

flanges of reflectors will protect lamps.

c.

O R LD

:

cepting lens lamps, where the front

live parts of receptacles.

No. 20 gauge, treated to prevent oxidization, be suitably stayed
and supported by a metal framework and so designed that
b.

\V

:

may

23.

inserted, ex-

be stationary and a

side.

Must be provided with a one-sixteenth iron or steel guard
having a mesh not larger than I in., and be substantially placed
over top and upper half of sides and back of lamp frame this
d.

;

guard to be substantially riveted to frame of lamp, and to be
placed at a distance of at least 2 ins. from the lamp frame.
e. Switch on standard must be so constructed that accidental
contact with any live portion of same will be impossible.
/. All standard connections in lamp and at switch and rheostat must be provided with approved lugs.
This rule will be reworded so as to specify what is meant by
"standard connections."
g.

Rheostat,

mounted on standard, must be

if

raised

to

a

height of at least 3 ins. above floor line, and in addition to being
properly enclosed must be surrounded with a substantially at-

tached metal guard having a mesh not larger than

which guard

is

to be kept at least

i

in.

i

sq.

in.,

from outside frame of

rheostat.
h.

A

man

competent

standards, 10

ft.

should be in charge of not more than two

apart and plainly in sight, provided that each

Xot more than two
mounted on one standard.
contains one arc.

2.

Bunches

a.

Must be

arc

lamps should be

:

substantially constructed of metal, and

must not

be insulated
from border by at least two approved strain insulators properly

contain any exposed wiring.

inserted between.

ner where passing through the metal, and must be properly

/.

Must be suspended with wire

rope,

same

to

6.

The

cable feeding

same must be bushed

in

approved man-

5.

secured to prevent any mechanical strain from coming on the

Must be

connection.

Stage Pockets
of approved type controlled from the switchboard,
each receptacle to be of no less than 50 amperes rating, each
receptacle to be wired with a separate circuit to its full capacity

and be controlled from the switchboard.
6. Proscenium Side Lights

Must be
tion of or

so installed that thoy cannot interfere with the opera-

come

in contact

with curtain.

Scene Docks
Where lamps are installed in scene docks, they mu^t be so
located and installed in such manner that they will not be liable
to mechanical injury.
8. Curtain Motors
Must be of iron-clad type and installed so as to conform to
the standard rules and requirements of the National Electrical Code.
9. Control of Stage Flues
a. In cases where dampers are released by an electric device.
the electric circuit operating same must be normally closed.
b. Magnet operating damper must be wound to take full voltage of circuit by which it is supplied, using no resistance device, and must not heat more than normal for apparatus of simiIt must be located in loft above scenery and
lar construction.
be installed in a suitable iron box with a tight, self-closing door.
c. Such dampers must be controlled by at least two standard
single pole switches mounted within approved iron boxes, provided with self-closing doors without lock or latch and located
one at the electrician's station and the others as designated by
the Inspection Department having jurisdiction.
(c). Dressing Rfjoms
1.
Must he wired in approved conduit.
2. All pendant lights must be ninipiied with approved rein
7.

forced cord or cable.'
3.

(<<).

All lamps

must be provided with

a[)provi-d guards.

proper

ventilation

and

to

prevent

sparks

being

from lamp when same is in operation, and mica must
be used for frame insulation.
c. Front opening must be proivided with a srlf-rlosing hinged
emitteil

Must be constructed

of iron of a thickness not less than

Xo. 20 gauge, treated to prevent oxidization, and suitably stayed
and supported by metal framework.
b. Cable feeding same must be bushed in an approved manner
where passing through the metal, and must be properly secured
to prevent any mechanical strain from coming on the connections.

Portable Plugging Boxes:
Must be constructed so that no current carrying part will be
exposed, and each receptacle must be protected by approved
fuses mounted on slate bases and enclosed in a fireproof cabinet
equipped with self-closing doors. Each receptacle must be constructed to carry 30 amperes without undue heating, and the
bus-bars must have a carrying capacity equivalent to the current required for the total number of receptacles, allowing 30
amperes to each receptacle, and approved lugs must be provided
4.

for the connection of the master cable.
5.

Pin Plug Connectors

o.

When

of approved type

may

portable lights ;uk1 appliances

be used to connect approved

llial

do not require more than

660 watts.
b.

Must be sn

installed that the "female" part of ping will be

on the live end of cable and nuist be so constructed tliat tension
on the cable will not cause any serious nuelianical strain on the
connections.
6.

Lights on Scenery

Where

brackets are used they innsl be wired entirely on the

stem must come throiiKh to the back of scenery
and end of stem lie properly bushed.
inside, fixture

.String or

I'Vsloon

Lights:

same should be approved cable, joints where laps
arc taken from same for lights to be properly made, soldered
and taped, and where lamps arc used in lanterns or simibir deWiring

I. Arc lamps used for stage effects mu'-t conform to the fnl
lowing rc'iuircmenls
a. Must be cmstruclcd entirely of metal, rxcejjt where the
use of approved insulating material is necessary.
b Must be substantially ronstrurted and so ilisignril as to

ff)r

Strips

a.

7.

Portable Equipments:

provide

3.

vices

taps

for

Where
lamps must be provideil with apjiroved guards.
taken from (mIiIc. lliey should be so staggered that

are

joints of different pularily

will

not

come inmiediately opposite

each other and nnist be properly protected from
8.

strain.

Special Electrical Effects:

Where

devices are used for producing special effects such as

lightning, waterfalls,

etc.,

the apparatus

must be so constructed

;

:

June
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8.

and located that
tion cannot

all

come

flames, sparks,

in contact

etc.,

resulting

Auditorium

(e).

All wiring must be installed in approved conduit.
All fuses used in connection with lights illuminating

•I.

2.

parts of the house used by the audience

must be

OHIO ELECTRIC LIGHT ASSOCIATIOX.— The
Electric Light Association

is

making preparations

all

installed in

fireproof enclosures, so constructed that there will be a space of

Indiana

the

Public Utilities Association

Toledo, August 20, 21 and

at

its

to

Ohio

entertain

convention at

22.

between the fuses and the sides and face of en-

at least 6 ins.

COX OX DECK

closures.

All exits shall be plainly indicated by a sign at each, the

3.

CURRENT NEWS AND NOTES.

from the opera-

with combustible material.

face to be illuminated

word "Exit," the letters of
in height and there must not

and bear

the

AGAIN.— H-Arry B. Cox, who some
H. B.
years ago claimed to have solved the problem of transforming
the energy of heat direct into electricity,

now comes forward

an alleged discovery of similar iinportance

in

another

which must not be less than 4 ins.
be more than one set of fuses in any "Exit" sign circuit between

with

service fuses and sign.

of June 3 contains a lengthy interview wifh Cox, accompanied

lamps in halls, corridors or any other
part of the building used by the audience, except the general
auditorium lighting, must be fed independently of the stage
lighting and must be controlled only from the lobby or other

with a portrait.

Exit lamps and

4.

convenient place

all

in the front of

house.

Every portion of the theater devoted to the use or accommodation of the public, also all outlets leading to the streets
and including all open courts, corridors, stairways, exits and
emergency exit stairways, should be well and properly lighted
during every performance and the same should remain lighted
5.

until the entire audience has left the premises.

Rule 65A.
the

stituting

to this rule.

theater arcs.
c. Top reel must be encased in an iron box with hole at the
bottom only large enough for film to pass through, and cover
so arranged that this hole can be instantly closed. No solder

used in the construction of this box.
steel box must be used for receiving the film after being
shown with a hole in the top only large enough for the film to
pass through freely, with a cover so arranged that this hole can
be instantly closed. An opening may be placed at the side of
to be

York Herald

Clowry, of

Western Union, has summoned the general supermtendents
of the company to New York for a conference, for the purpose of preparing for a strike of the telegraphers, whose executive board will meet in New York City on June to to take
President
action on the question of a proposed strike.
Small, of the Commercial Telegraphers' Union, says that the
union will not recede from any of its original demands, and

final

MR.

B.

J.

is

getting ready for trouble.

IS RAPIDLY RECOrERIXG from
weeks ago. in which his tongue was

ARNOLD

accident of several

severed by a blow on the chin while overhauling an automobile.
There is every indication that when the union is completely-

The
speech will be fully restored without change.
accident occurred at a very inopportune moment, as on the
following day the Board of Supervising Engineers of Chicago
healed,

which Mr. Arnold is chairman, was to have been
organized and thereafter hold daily meetings. The plans
were, however, only temporarily halted as Mr. Arnold substituted a pencil and pad for speech.

traction, of
finally

A

d.

door hung at the top, so arranged that it cannot be entirely opened, and provided with
spring catch to lock it closed. No solder to be used in the con-

box

the

New

WESTERN UNION OPERATORS.— Fresident

the

(7.
Arc lamp used as a part of moving picture machines must
be constructed similar to arc lamps of theaters and wiring of
same must not be of less capacity than No. 6 B. & S. gauge.
must conform to rheostat requirements for
b. Rheostats

The

the

while not anxious for a strike,

"Moving Picture Machines" was amended by subfollowing rule.
A fine print note was inserted

under "Theater Wiring" calling attention

field— a chemical substitute for rubber.

to take the film out, with a

struction of this box.
e.

The handle or crank used

in

operating the machine must

be secured to the spindle or shaft, so that there will be no liability of its coming ofif and allowing the film to stop in front of
lamp.
f.

A

shutter must be placed in front of the condenser, ar-

ranged so as to be readily closed.
g. Extra films must be kept in metal box with

tight-fitting

cover.

Machines must he operated by hand

h.

(motor driven

will

Picture machine nnist be placed in an enclosure or house

made

Railway Telegraph Superintendents will be held at the
Marlborough-Blcnheim. Atlantic City. N. J., June 19 and 20Among the papers to be read are the following: "Education of
Telegraphers in Railroad Work," by H. C. Hope; "The Super-

of

intendent of Telegraph,

of suitable fireproof material, be thoroughly ventilated and

What He

Is versus

What He

Is

Not,"

Bentley: "Maintenance and Operation of Telephone
Service on Railroad Company's Lines," by S. L. VanAkin, Jr.
"Opportunities in the Telegraph Service," by G. W. Dailey;

by

F.

E.

"Experiments with Concrete Poles," by G. A. Cellar; "Visible
Supply of Telegraph Poles." by W. W. Ashald; "Operation and
Maintenance of Railway Telegraph Service," by J. C. Browne;
"Wireless Telegraphy," by Wm. Maver, Jr.; "Standard Telegraph Line Construction." by C. H. Bristol and D. R. Davies;

"Drv

not be permitted).
i.

COXrEXTION OF RAILWAY TELEGRAPH SUPERINTENDENTS.—The 26th annual meeting of the Association

Batteries." by

L'.

].

l-"r\

IXTERXATIOXAL ASSOCIATIOX OF MUNICIPAL
convention

large enough for operatnr fj walk freely on either side of or

FLE(TRICIA.\S.— The

back of machine.

International .\ssociation of Municipal Engineers will be held
at Norfolk, Va., August ;. 8 and 9, 1907, in the City Hall.

To

this

was added

rule

paragraph on the housing of the

a

in

Manitoba.

Manitoba Government is concluding a
deal to take over the Hell Telephone Company's lines and exchanges in Winnipeg, Brandon and several other large towns.
The government has been perfecting plans to build a system in
Winnipeg and the Bell Company, convinced that the government meant business, decided to sell rather than engage in
It

a

stated

is

r.ile

war.

distance

svslem.

ih.il

It

lines,

is

and

the

>.taled

make

that

the comjj.iny

coiniections

with

will
llie

annual

of

the

Norfolk has been selected as the meeting place not only for its
position geographically, but also for the reason of the holding
of the Jamestown Exposition, giving the delegates a chance

machine.

Telephony

twelfth,

keep

its

long

govermnent

to see the very latest developments of the electrical art, which
The papers selected for
will be on exhibition at that time.
this

meeting

are

as

follows:

"Electrical

Inspections

and

Records;" "Modern .Application of Storage Batteries;" "The
Value of Volt and .Vnimeter Tests for Insulation;" "A Modern
Fire Alarm Central Office;" "Operation of a Municipal Electric
Light Plant." August 9 has been set aside by the exposition

nianagement as Municipal Electricians' Day and special features
and attentions will be given the electricians at the grounds on
tliat

day.
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AMERICAN RAILROAD PROBLEMS.— Mr.

Stuyvesant

'"Some Phases of
the American Railroad Problem" before the graduating class
and alumni, applied science, of Columbia University, New York,
Fish, class of '71, will deliver an address 011

in

Havemeyer

Hall, at 4.30

m. on Monday, June

p.

annual convention of the Illuminating
held in Boston on invitation of
Mayor Fitzgerald, during "Old Home Week," the days of the
meeting being Tuesday and Wednesday, July 30 and 31. A
strong programme of papers will be presented, and there will

Engineering

be an

first

exhibition

instruments.

will be

Society'

illuminating

of

The mayor

appliances

and measuring

address the convention at

will

its

opening session.

FIRES IN COLLEGES.— It

is

stated

so

that

unprofitable

May

is

prospect of a general increase in rates.

issue of Insurance Engineering

of school and college conditions.

involve

bill

hundred

several

thousand

POWER

IN CANADA.— The

municipalities of

Niagara Power Union of the
Western Ontario, Canada, has endorsed the

power contract made by the Hydro-Electric Power Commission.
At a meeting, the terms of the tender were e.xplained to the
union by Hon. Mr. Beck, chairman of the Hydro-Electric Power
Commission, who stated that tenders had been received from
three companies engaged in developing power at Niagara Falls
and from one not yet in operation. The ofi'er of the Ontario
Power Company was considered the best and it had practically
been accepted by the commission, subject to the approval of the
municipalities.
The terms of the contract were, in effect, as
( I )
follows
The quantity of power to be taken, 8000 hp to be
increased at any time on thirty days' notice in blocks of looo
hp or more, as might be required, up to 75,000 hp, with an
option to a further increase on nine months' notice in blocks of
:

have the insurance companies found risks on college buildings
that there

the

his veto.

interest

dollars annuallv.

10.

COKVEXTION OF ILLUMINATING ENGINEERING

SOCIETY. —The

the appointment of the

under

No. 23.

The full passage of the
now centers chiefly around
commissioners. The salaries and the

and undoubtedly passed over
considered certain, and

bill is

patronage

XLIX.

V'oL.

is

From

The

entire

devoted to an analysis
reports of 322 institu-

1000 hp or more, up to loo.ooo hp
(2) the amount of power
ordered is to be kept available at all times, but 75.000 hp only
would be paid for unless more was used; (3) the price for
continuous 24-hours' power, originally fixed at $12.40, would be
:

tions the editor says

"We

:

and colleges that precautions against
neglected."

784

fires

from the schools
have been generally

learn the lesson
fire

In eighteen years the figures gathered

show

that

have caused a loss of $10,500,000
The average money loss has exceeded

in college buildings

and a heavy

loss of life.

$13,300.

NEir YORK ELECTRICAL SOCIETY.— The annu.il meetNew York Electrical Society for the election of

ing of the
officers

will

be held

in

the

Engineering

Societies

Building,

June 10, at 8 p. m. The following ticket has been selected by
the nominating committee For president, Albert F. Ganz for
vice-presidents, Augustus Post, Theodore Beran, W. L. Conwell; for secretary, George H. Guy; for treasurer, H. A.
Sinclair. After the election of officers, Dr. William H. Tolman,
director of the American Museum of Safety Devices and Industrial Hygiene, will lecture on "Safety and Security for
American Life and Lalwr."
:

;

annum, up

$10.40 per horse-power hour per
after

would be $10

it

to 25,000 hp, there-

continuous

a

(4)

;

would be

service

granted by penalty for interruptions of less than one hour of
double the price per power for such time; (5) the contract
would be for ten years, and would be renewable for three
periods of ten years upon notice

;

(6)

amount of

case the

in

taken should in any month exceed 75,000 hp
the basis of payment for that month should be the greatest
amount of power for 20 consecutive minutes during that month.

power

actually

THE PATENT OFFICE.— The
of the

New

York Tribune

Wasliington correspondent

months

states that within the last six

the force of the U. S. Patent Office has been depleted by the

resignation of two chief examiners,

and fourteen or

four principal examiners
In the main these

examiners.

fifteen assistant

resignations are the result of Congress having failed to grant

MAGNETIC UMBRELLAS.—At

the

Royal

Institution

in

Thompson, continuing
upon "Studies in Magnetism,"' said that
most umbrellas of modern make were very magnetic. A person
standing outside the shop window of an optician and holding
such an umbrella would see the needles of the compasses beiiin
Not so many of the old horseshoe or Sheffield ma^rto move.
nets were made now as formerly. At one time, before the opening of the Suez Canal, such magnets were in great demand by
tea dealers, who used them to rake about with in chests of tea
with the object of extracting any odd pieces of iron which the
"heathen Chinee" might have put in to make up the weight.
Bricks, especially of the red variety, were magnetic, and very
retentive of their magnetism. Magnetic qualities had been found
in some Etruscan vases from Pompeii, Florence, Rome and
Naples, dating in manufacture to about 800 R. C.

London

recently Professor Sylvanus P.

his course of addresses

employees an increase of salary, while private concerns

to these

stand ever ready to pay

men

more than does

siderably

with Patent Office experience con-

the

The

Government.

force

is

ries offered the

men, as

is

commission

shown by

finds

it

secure competent

difficult to

men who

the fact that out of 135

took one

or other of the last two examinations only 17 qualified. When
Congress meets again Commissioner Moore, with the support of

Secretary Garfield, will go before the Committees on Patents
and urge that the force of the Patent Office and the compensation of its employees be made cominensurale with the volume
and character of the work performed, lie will submit the fact
that the present average number of new cases filed each week is
1200, while applications for rehearings and consideration of now
claims

vastly

increase

innnbcr.

this

Patent Office not only sustains

itself,

Ik-

show

will

that

PUBLIC UTILITIES BILL.— Mayor
Cily, has vetoed the Public Utilities

objection"! with the

McClcllan,
bill,

New

of

summing up

words: "With the general principles of

his
thif

bill I am in accord, but I will never give my approval to a
mca-iurc that places in the hands of a single political party such
tremendous and limitless power." While the main ground of

his veto

is political,

the violation of the

there arc other objectionable

home

fdatiiri's,

such as

rule principle, so far at the local

com

InnHMiiich as the members of the connnisconcerned
sion will be appointed and may be removed by the (icivcrnor,
they will be merely bin ageuls. The power to regulate rates nf
It
fares, in the opinion of the Mayor, may be uurd to dcstmy.
will now be taken up again in Imth houses of the l.eK<->lnture,

mission

is

office a

and the compensation satisfactory, and

paying institution.

He

is

perienced

Ml

little

still

when

confiilont that

are properly placeil before Congress

the

but turns into the Treas-

ury a large profit every year, and that the force can he
ailequatc

York

re-

cruited through the Civil Service Conunission, but at the s;da-

dilficully

made

leave the
these facts

will

be ex-

securing the necessary funds whereby the work can

Commissioner
up to date and maiiilaiiied there.
Moore, who has in the past adjudicated many of the cases
which have been appealed to the Commissioner in his judicial
capacity, enjoys the conlidcncc nf the patent attorneys, and his
promotion has had a salutary effect on the entire force, .so that
be brought

there

is

every reason to expect that bcrcaflcr the condition of

the United Slates Patent Office will not only prove

factory to those
reflect credit
ist

ration.

who have

to

do business with

it.

more

but that

satisit

will

on the ,Sccrelary of llv Interior and on the admin-

Jlxe
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Government Buildings

in the

Electricity

in

number of lamps were placed in
but electric light grew

only a small

nent committee rooms

Washington.

THE

1153

among

United States Government, however slow the moveits ponderous organization, has manifested a

ment of

swift appreciation of

the benefits that practical elec-

all

can bestow. All the government buildings in Washingin
supplied with electricity, although
therefore, are
ton,
many of the antiquated isolated plants this is generated at
some little cost. Plans are now being executed with a view
to consolidating all the various smaller electrical plants into
tricity

;

senators and

the

representatives

that

the most promiso in popularity

were

units

the

soon overloaded. The plant now in operation was installed in
The equipment consists of four 350-hp and four 225-hp
i8g6.
compound condensing engines direct-connected to iio-volt genThe steam is furnished for these units by water-tube
erators.
The wiring throughout is on
boilers at a pressure of 100 lbs.
the two-wire system and there are in the neighborhood of 30,-

two central power stations one to feed the group of buildHill,
a description of which was pubings on Capitol
lished in the June i issue, and the other to feed the group of
buildings around the White House, the work on which has
not yet been started, but the realization of which is now only
;

a matter of a few years.

The
the

necessity for

fact

that

in

some such arrangement

the

nine

buildings

of

is

the

manifest froni

executive group

alone there are 73 boilers, aggregating some 4500 horse-power
under which are burned annually from 20,000 to 23,000 tons of
These buildings are also
coal, most of which is anthracite.
furnished with engines, generators and steam pumps, approxiin the aggregate 2500 horse-power, and there are em-

mating

ployed in connection with this segregated system about 145
attendants in various capacities. The degree of efficiency obtained in the buildings is on the whole very poor, as might be

expected from the obsolete apparatus installed: and
mated saving by supplying the executive group from
station located near the present
Electric

Power Company

is

B

Street station of the

in the

the estia central

Potomac

neighborhood of $120,000
FIG.

per year.

THE

C.VPITOL.

2.

— POWER

PI..\NT;

HOUSE

OF KEPKESENt-ITIVES.

The lamps for
Senate and House chambers are grouped above

000 incandescent lamps connected in circuit.

This colossal old structure has been developed from time to
time into its present magnificence, although the task of bring-

lighting

ing a building which is more than 100 years old up to modern
standards in the matter of light, heat and ventilation was not
an easy one. The work of transforming the structure has been

being thus obtained on the desks 26 ft.
below. The rotunda is lighted by four circuits of i6-cp lamps
placed on the cornices and back against the wall. Almost 2000

fraught with unusual success, however, so that electricity has
followed close upon the heels of kerosene and gas in a building not primarily designed for such a system. The importance
of the two electrical plants now operating in the Capitol may be

lamps are used in the rotunda.
The system by which vast volumes of air are thrown into
the legislative chambers is very interesting, and depends upon
In the western grounds of
electric motors for its operation.
the Capitol are two towers hidden among trees. These towers

the

chamber

frosted glass panels of the

the

direct

pleasing in-

ceilings,

illumination

are intakes and are connected to the building through tunnels.

C0NGRESSION.\L LIBR.\RV.

The Congressional

Library,

upon which

have been unsparingly lavished, is
It is not
finest building of its kind extant.
article to go into any account of the superb
been placed on the walls, or of the special

talent

marbles, mosaics,

etc.,

money and

time,

without doubt

the

the purpose of this
decoration that has
paintings, statuary,

other than to direct attention to the fact

that the use of electricity has rendered possible the freest report to such ornamentation and is the surest preventive of
their

spoiling;

while at the same time better illumination of

them can be effected generally.
The steam plant is situated under the east parking and the
The battery
electric plant is 140 ft. distant in the basement.
of boilers consists of 16 6o-hp horizontal tubular boilers sup.Anthracite coal is used, and this is
plying steam at 85 lbs.
stoked by hand. The boiler room is entirely covered by a glass
FIG.

realized

when

it

is

I.

— SEN.\TE

skylight.

POWER PLANT.

stated that the lighting,

The engine room equipment
heating,

ventilat-

the

straight-line,

consists of four Ball engines of

single-cylinder,

non-oondensing

ing and elevator systems are all dependent upon them for their
source of power and operation, so that if the electric plant

of these are direct-connected to loo-kw Siemens

should fail business at the Capitol would he at a standstill.
The two plants at the Capitol arc located, one in the Mouse
terrace and one in the Senate termce. Both are of equal power

direct connected to a

and arc somewhat alike in equipment. Orijrinally there was
installed in the Senate wing a small alternating-current plant
and later one of the same type in the House wing. .\t first

volt

external

Three

type.

&

Halske 130-

commutator machines, and the fourth
25-kw General Electric unit.

unit

is

Five boosters are located back of the switchboard to step up
The switchboard is of white
Th>^ automatic cut-outs are

the voltage on the long feeders.
marble and contains six panels,

equipped with carlxin-breaking contacts.
are carried

tlirou,;;lioul

the

buiMlns

in

The wires and
iron

cables

armored insulated

1
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is of the two-wire type and the 20 feeders
The ventilating equipare capable of supplying 8000 lamps.
ment comprises 14 30-in. fans driven by l4-hp motors.
The entrance to the library is illuminated by 14 clusters of

The wiring

piping.

incandescent lamps

mounted on ornamental standards. The
from the cornices, where there are placed

rotunda is lighted
about 3000 32-cp lamps.

Cornice lighting plays a prominent

the illumination of the building and in some of the
smaller reading rooms chandeliers and side brackets are used.
In the main reading room under the rotunda, the desks are arpart

in

ranged

in circles

and carry 12-cp lamps on short standards with

The halls are lighted by i6-cp lamps wired into the
The lamps in the main reading room and the dome

shades.
cornices.

are controlled by seven automatic switches located in the base-

ment and under push-button control.
Of special interest is the mechanism installed for the delivery of books from their places in the stacks to the reading room
and the Capitol. An endless cable, driven by electric motors
at a speed of 100 ft. per minute, runs from the cabinet on the

Vol.

XLIX. No.

turbine and elevator pump, the convection water of the build-

ing at about 150 degrees F. acting as circulating water in the
During winter weather the high-duty pump and

condensers.

run practically non-condensing, all the exIn extremely cold weather
for heating.
one of the live steam heaters will probably have to be used in
The circulation in the
series with an exhaust steam heater.
heating system will be made positive and controllable by the
During the summer
use of a centrifugal circulating pump.
months, the flow main will be cut off from the exhaust steam
heaters, the cold water connection opened, and each can be
operated as a regular surface condenser carrying a high
vacuum. The circulating water being perfectly clean will discharge into a large subterranean reservoir from which it will
be pumped to the house tank by the motor-driven house pump
turbine

the

will

haust being needed

and used throughout the building for

toilet

purposes.

The new plant will cost approximately $100,000 and will
make an estimated saving of approximately $30,000.
I)EP.\RT]MENT OF THE INTERIOR.
The buildings devoted to the business of the Department of

west side of the distributing desk in the center of the reading
room, across and up through the stack to the top and bacl<

the Interior are furnished with electricity and steam

again.

central
ST.\TE. W.^R .\XIl

The

X.WV UEP.ART.MENT BUILDING.

duties which this plant

follows

The heating

:

called

is

of the State,

23.

from a
power plant located in what was once the General
Post Office and which is now used by the General Land Office

upon to perform are as
and Navy Department

War

Building; furnishing power for nine hydraulic elevators; generating electricity for lamps and motors in the State.

Navy Department

Building, the

White House, the

War

and

Mills Build-

Depot Quartermaster's Building, the Spieden Building,
Department Stables and the Ordnance Annex, and
operating the house and fire pumps.
To accomplish these ends the following was the old equipment: Twenty-four horizontal return-tubular boilers. 12 fur
i-ieam and 12 for hot water. These were installed in 13 separate
'loiler rooms and had grates for burning anthracite furnace
coal.
There were six widely separated elevator pumps, all
Tlie
running non-condensing and all but one single acting.
electrical equipment consisted of one 120-kw Ball & WoodWcstinghouse generating set, one lOO-hp .^rmington & Sims
engine belted to two 40-kw Edison bi-polar generators, and
nc lOo-hp Mcintosh & Seymour engine rope-connected to
two 40-kw Edison bi-polar generators.
In addition to this
there were two Davidson house pumps and four old fire pumps.
The steam pressure carried was about 80 lbs., and the steam
line connecting Ijoilers, pumps, engines, etc., was about 1700
ft. long.
The steam boilers aggregated about 575 horse-power
and sverc barely able to supply sufficient steair. on dark days
The result of this layout was
with the elevators all running.
a $30,000 annual coal bill and a very large payroll for firemen
and cnijineers.
ing, the

the

War

Owing

to the energy of Eirst Lieutenant Jolni lludsmi Foole.

now superinnew power plant is now under conconsist of four 200-hp B. & W. boil-

of the Corps of Engineers, U. S. .Army,

tendent of the building, a
slruclion.

This plant

will

who

is

one Ijoilcr room; one 6oo-hp Cochrane feed- water heater;
one 150-kw and one 7.S-kw Curtis turbo-generators running
condensing, together with one 120-kw Ball & Wood engine set
which will be held as reserve. In the piunp room will he installed a Laidlaw-Dunn-fiordfin ciim|)nund triplex condensing
crank and flywheel elevator puinpj which will feed all the elevators, logelher with 'me compoinid Worlhington elevator
pump which will be held for reserve. In the heater room there
will be four steam heaters, two exhaust and two live slcam, for
ers in

heating the conveclioy water of

There will also
ugal house pump.
system.

Two

"f the

new

lie

lK>ilers

llie

installed

present hol-water heatinK

one motor-driven cculrif-

— rOWER

3.

THE INTERIOR

rL.\NT OF

IJKP.MiTMENT.

and Bureau of Indian .AtYairs. The i)lant supplies electricity
and steam for tliis building as well as for the Patent Office
Building, the Pension Office and the Civil Service Building.
A 4 ft. X 6 ft. tunnel connects tJie Patent Office and the Land
Office Buildings and this serves to carry the steam piping and
the electrical cables for the Patent Office.

It

also o;trries the

Pension Office to a point where the tunnel is
intersected by a four-duct conduit leading to the latter building. 140D ft. away.
cables

for the

The boiler plant

ciinii)rises

live

lleine lioilers. four of wliich

and the other is left single. The boilers
;ire
equipped with Wilkinson automatic nieclianioal stokers
and supi)ly steam at a pressure of 150 lbs. Four feed-water
pumps supply the feed-water to the boilers through a lloppes
MpiM feed- water healer.
.N
sle.iui pump with an automatic
governor is located in llie pump room and connects with the
are set

in

l)atteries

returns of the Patent Office liuilding heating system, the water

from which
natiir.il

dr.-ift

is
is

relumed
sullicieul

to
;

sisting of a 6-ft. fan belted Im

automatic cegulalor,

is

Under orchnary load

the Iioilers

but an iiuhurd
;i

provided.

-'o lip
1

dr.ifl

e(|iiipment con-

nintor controlled by an

he boiler

rtHim

being

cated below the level of the city sewers, a blow-off tank

is

lo-

pro-

vided for blowing off the boilers and the water is pumped from
this tank tn the sewers after it has been cooled somewhat by
(tanding

will

supply, the buildiiiK with

sufli-

slcam for both h«if and power, and to nperate the turlxiThe two exhaust
gcnerator and high-duty elevator pump.
steam henters are Albergcr corriiffated copper tube, surface conDuring the
densers, each having 1000 sq, ft. of tube surface.
fall and spring a vaciiinn of about 22 ins. can be carried for the
cient

FIG.

A

vertical

buckel ash

hni',1

is

Uf<v(\

In

eniivev

the

ashes to

an ash tower in the courlyaril .ibove, and this conveyor is driven
by an enclosed mot(ir. . Iluckwhe.nt coal is used exclusively
anil this is sturid in vaults comiectiug with the l>oilcr room
through a tunnel. 'Ihe coal is Ijrought into the boiler room
by barrow and a careful record is kept nf Ihe fuel consumed.

Jv.vE

8.

The
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boilers are

connected by long bends to two

steam

8-in.

headers, one located over the front and the other located over
the

of

rear

the

boilers.

These headers extend through a

vaulted space above the coal tunnel to a cross-header in the

pump room, where

valves are provided for cutting out either
header as desired. Two 4-in. lines are carried from here direct to the Patent Office Building passing through the tunnel
previously mentioned to a point in the basement of the building, about 700 ft. from the boiler room.
The steam pressure
is reduced by two valves in series from 150 lbs. to 5 lbs.
A
steam pump for the hydraulic elevator is supplied with steam
from a 3-'in. line supplying the south wing and a reserve triplex pump is provided, which is motor-driven.
The engine room contains four direot-connected units two
of loo-kw capacity, one of 75-kw capacity- and one of 50-kw
;

Three of the engines are tandem-compound and the
The entire equipment was supplied
by the Ridgway Dynamo & Engine Company. The voltage at
the board is 228. From the switchboard, four feeders are carried to the Patent Office, where a pressure of 220 volts is
capacity.

other

is

a simple engine.

now

utilizes the

the

heating

"55

exhaust from the engines to heat the water of
The buildings mentioned are wired
for about 6000 incandescent lamps
and in addition, energy is furnished for the branch printing office motors in the
Patent Office Building, electric elevator, electric pumps, fatxs,
and various other small motors in the buildings. Mr. J. S.
Hill is chief engineer of the plant.
system.

BUREAU OF ENGR.WING -AND PRINTING.
of the most interesting groups of government buildings
that of the Bureau of Engraving and Printing, where all cur-

One
is

both national and bank, and all postage and revenue
stamps are printed. Electric motor drive is used on all machinery throughout the buildings, and about '250 motors ranging
in size from 1/6 horse-power to 40 horse-power are required
for the work.
During the summer months there are upwards
of 280 desk and ceiling fans in daily operation.
The lighting
equipment of the buildings and grounds comprises 16 arc
lamps. 50 mercury vapor lamps and approximately 4000 incandescent lamps. There are four buildings in the group, and
the electricity is generated in a central plant located on the
rency,

1

beiA i

~^

->——'

—-—"'^^^--s^sMl
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Fig.
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Bure.xu of Engr.wing .vnd Pkinti.ng.

Four feeders are also run to the
maintained throughout.
Pension Office, where a potential of 210 volts is maintained.
The feeders vary in size from No. o to 350,000 circular mils
and run to central distributing lioards in each building.
.An effort is made to control the drop in the feeders by

ground lioor and near the center of the south building. Brick
and cement-lined tunnels connect this building with the other
liuildings, and through these the steam piping and electric

throwing various feeders into and out of circuit at the switchboard.
The smaller feeders are used on night loads and as
the load incrojises during the day, the larger feeders arc cut

and four 125-hp water-tube boilers, the former operating at a
pressure of 125 lbs. and supplying the engines and pumps, and
the latter operating at a steam pressure of 70 lbs. and supplying steam for the washing and drying requirements of the
bureau. All of the lioilers are fitted with Hawley down-draft
The
furnaces and use bituminous coal under ni'tural draft.
breeching from both the high and low-pressure boilers enters
an iron-bound brick stack 200 ft. high. .X damper regulator is

in.

By

this

means boosters or other devices

for

increasing

the voltage are avoided.

Before the installation of the central power plant, the Patent
was supplied with steam for heat and power
from seven different boiler rooms, and the Pension Office
Building and the old Post Office Building were supplied by
Gas was used exclusively for lighting.
their individual plants.
I^lectricily has sujierscded gas for illumination and other econ-

Office Building

omies have
old

from the consolidation of the plants. The
which was formerly healed by hot
which necessitated the burning of Soo Ions of coal.
resulti<l

Post Office

water

;ui(l

Building,

cables pass to the distributing centers.

The

boiler plant consists of three 250-hp water-tube boilers

attachwl to the breeching liampers of each

set

of boilers.

Gsal

and after passing through a crusher is
carried by bucket conveyor to storage bins of Cioo tons capacity,
The same conveyor travels under
located above the boilers.
the floor of the boiler room and takes the ashes to an elevated
.\
ash bin. from uliicli they are loaded ilireclly into carts.
is

delivered

in

carts

ELECTRICAL WORLD
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traveling scale running the length of the boiler room, receives
the coal from the storage bins and discharges it into the feed-

The conveyor,
ing hoppers placed directly over the furnaces.
crusher and traveling scales are each operated by an enclosed
electric motor.
The engine equipment consists of four horizontal tandemcompound condensing

engines, direct connected to 220-volt di-

Two

comprise 450-hp
units being 200remaining
generators,
the
300-k\v
engines and
hp automatic engines and 125-kw generators. All of the exhaust piping and the receivers between the high and low pressure cylinders are placed in the basement, together with the
rect-current

generators.

of

the

units

The piping to each set of
condensers and vacuum pumps.
vacuum pumps is arranged so that either pump may be used
with either of its corresponding engines. A vacuum of 26 ins.
A branch exhaust line
is maintained on the exhaust lines.
provided with stop valve and oil separator supplies the steam
for heating the buildings in winter.

The two-wire, 220-volt system of electric distribution is
used for both lamps and motors, 226 volts being maintained at
the switchboard. The large units carry the load from 7 a. m.
until midnight, at which time the load has diminished to such
an extent that the smaller units can carry it. The main switchThere arc
is 30 ft. long.
two sets of triple bus-bars, one set being used for lighting and
The first three
the other set for feeding the motor circuits.
panels on the board are used for controlling the lamp circuits the next four are generator panels, the fifth is an equaliz-

board

is

composed of

15 panels

and

Vol.

XLIX.

Xo. 2^.

and faces of the books are assembled. The books
in strips of ten, glued and stitched, and finally
separated into individual books by means of cutting machines.

the backs

bound

are

AU

the machinerj- in this room is operated by individual motors,
seven wire stitchers, four paper cutters and one rotary separator being used in the work.

Such revenue work as is not printed on plate presses, is done
The equipment in this
on dry paper by surface printing.
branch consists of 21 flat bed stop cylinder presses, eight pony
cylinder presses and three automatic-feed high-speed rotary
Each press is motor driven, the connection between
presses.
the motor and the press being gears, silent chain or belting,
according to the type of press and the general requirements of
the work. The work is dried and pressed in the same manner
as the bank notes and is perforated on machines similar to those
used for perforating the postage stamps, excepting that the
Forty machines are in
perforations are in the form of a slit.
daily use, and each is belted to a j4-hp motor.
All currency and other government securities which have
been redeemed by the department are never reissued but are
Paper representing a monetary
destroyed by maceration.
value of about $2,000,000 is destroyed by this means daily. The
paper is mixed with the proper amount of lime and soda ash
;

and subjected

to

Four macerating cylinders

steam pressure.

are required to reduce the paper to pulp and

all

the machinery

Bedriven from line shafting connected to a 40-hp motor.
sides the equipments described, a laundry is provided for washis

starching and drying the wiping cloths used on the plate

ing,

;

used to control the
The generator switches are

ing panel, and the remaining panels are

presses.

various feeders to motor circuits.
arranged so that the lamp and motor busses may be fed from
independent generators, from the same generator, or from two

three

Lead covered cables
and beswitchboard
the
and
generators
the
between
used
are
tween the switchboard and the various distribution centers.
These cables arc supported on iron cable racks beneath the
floor of the engine room and to the walls in the basements anl
The entire power plant is one of the most efficient
tunnels.
now in use by the government in Washington. There are five
or

more generators operating

in multiple.

There are here located

Prior to the installation of the power plant and the introducmotor drive, the bureau was operated by means

tion of electric

of small isolated steam engines, supplied from a central boiler
plant, and an extensive system of shafting with belting was in

The

use.

means

of various sizes of engine lathes, planers, shapers, grinders,
milling machines, drill presses, boring mills, pipe cutting and
To the
threading machines, wood working machinery, etc.

the south side of Pennsylvania

and each press is operated by a i-hp motor.
Ordinary postage stamps are printed, 4fX) on a sheet, on 22
power plate printihg presses, each directly geared to a .s-hp
motor. Mercury vaprJr lamps are used for the illumination of
this

press

room.

The gumming

efinipmcnt

comprises

eight

machines and the heated air for drying the
gum is forced over steam coils by a fan driven by a 2S-hp
motor. The perforating machines, of which th(?re arc M- •'"c
each fjrivcn by a !'i-hp motor. As the postage stamps are delivered from these machines, the sheets arc pl.icrd between
clcctrieally-drivcn

and arc passed through
which haves the sheets of stamps smooth
and flat. The stamps for booklets are sent to a stamp book
room where the paraflin paper is placed brlwun the sheets and
cardboard

lissui-s

fiperatrd roller press,

is

a

heavy, elcctrically-

Boom-

the chief engineer of the plant.

POST OFFICE I)EI>.\RTMENT BUILmNG.

The

present Post Office Building

a

is

Avenue

modern

structure on

Eleventh and Twelftlt
Streets, which contains both the General Post Office Departat

ment and the city post office. The power plant is located in the
basement, and while it is not especially remarkable, compared
with the other isolated plants in government buildings in
The boiler room conit
is
Washington,
a fair installation.
tains

12

teries

All the currency, the higher denomination of postage stamps
and a large portion of the revenue work are printed on hand
After print
plate presses, of which there arc over 500 in use.
ing the sheets arc spread on wire trays and a slight draft nf
The air for
hc.Tted air is passed over them for several hours.
this puriK)se is drawn over steam coils by a motor-driven fan
There are 23
located on the floor below the drying room.
numbering pn-sses in use for numbering the bank notes, etc.,

Mr. F. K.

consumption of 1200 tons per year.

hower

chain drives.

and the adoption
machinery have,

plant

for driving the

despite the increase in the output, resulted in a saving in the

Adjoining the power plant on the east, are the shops for the
repair and maintenance of the machinery and buildings. These
shops arc operated by electric motors. The equipment consists

silent

power

centralizating of the

of the electric motor as a
coal

through

washers,

driving a line shaft.

electric elevators in use in the buildings.

west of the power plant is the ink making department. The ink
mixers arc motor driven, and the 11 mills in the grinding room
These are 71/2 to 10
arc each operated by electric motors.
horse-power in size, and are cither geared direct or operate

cylinder

iron

12

metal starchers,' three wringers, ten mangles and two
drying boxes. The entire equipment is operated from a motor

loo-hp horizontal tubular boilers installed in four bat-

of three each, one battery being sufficient for ordinary

The

piping is ,so arranged that the batteries of
The furused independently or in muUiple.
naces are equipped with Roney stokers for burning soft coal
and the steam pressure carried is I0(5 lbs. City water is used

normal loads.
boilers

may

for boiler

be

feed purposes,

and

all

emptied into the heater whence

it

condens.ation
is

pumped

is

trapped and

into the boilers.

The principal elevator work is liydraulic, the pumps for which
are of high efliciency design. Tliere are, however, three electric elevators in use, two for freight and one for passengers.
The si)eed of these devator.s is 200 ft. per unnute and the lifting capacity 1000

lbs.

install.ilion comprises four l.so hp tandem
comiKiund Buckeye engines running non -condensing. Each of
these is dirccl-connected to a 120-kw, i2,s-volt Thresher directcurrent generator. The latter arc guaranteed to carry 25 per
cent overload for three hours and a ."iO per cent overload for
two hruirs, being under rated. The exhaust fi-om the engines

The engine

is

usefl

in

rrKiin

winter for

system throughout

The

swilolilioard

is
is

lictiling

made up

and four lighting p.iniU.
ments.

The

the building.

Tin- stiani

piping

designed for low pressure.
.ind

of four gencr.rtor. three
is

fitted

with the usu.il

motor
instru-

feeders, four to a floor, arc crmneeted to distribut-

—
June

8,

:
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120- volt generators connected in

two

ing panels located at each corner of the various floors, for dis-

gine, direct-connected to

on that floor. The panels
are fitted with fused-knife switches and are arranged in subcircuits of not over six amperes to the circuit.
The number of
lamps installed in the building is approximately as follows
Six thousand i6-cp, 300 8-cp, 350 32-cp incandescent lamps and
30 /OO-cp mercury vapor lamps. In addition there are about
400 electric fan motors in use.
Electric motors are used for a variety of purposes, the aggregate motor capacitj' being about 200 horse-power.
Motors
are used for the indirect heating system, for the exhaust and
intakes, in the carpenter shop, machine shop, electric repair
shop, for canceling-stamp machines, on paper cutters, printing
presses, for pressing paper rolls and for many other purposes.

a three-wire system and a smaller unit of 40 horse-power. Besides these there are a double motor-driven booster for charg-

tribution

and control of the

THE

NATIOX.-\L

The National Bureau
1901.

BUREAU OF STANDARDS.

was established July i,
custody of the national standmeasurements of length, mass, capacity, temperaof Standards

Its functions include the

ards used in
ture,

circuits

electricity,

optical

of

properties

materials,

illumination.

density, pressure, velocity, physical properties of materials,

also the testing of

all

and

kinds of weights, measures and measur-

ing instruments used throughout the country for commercial,
technical

or scientific purposes.

It

is

further authorized

FIG. b.

to

and duplicate standards, their multiples and subdiand to conduct scientific investigations concerning phyconstants and such other subjects as may be required.

—DYNAMO ROOM

prepare

ing storage batteries

visions,

wound and giving an

sical

The new

laboratories

are

located

the highest available

at

upon a site carefully selected for its freedom from mechanical and electrical disturbances and af an ele-

point in

tlie

District,

Kic.

5.

General View

of

Dynamo Room

vation of over 350 ft. above the Potomac River. The mechanical building contains the mechanical equipment, the instrument
shop, about one-half of the electrical work, photometry and en-

;

BUli£AU OF STANDARDS.

a pair of two-phase alternators, surface

;

m. f. of nearly sine-wave form, direct
connected to an electric motor.
One machine gives 60 cycle
current and the other 180. By coupling them and by varying
e.

the speed various frequencies

machine

in

set contains

Post Office

two

may

be obtained.

Another threeand

60-cycle, three-phase alternators

Department Building.

a second smaller set gives two (io-cycle currents of adjustable

phase relation. A three-phase. 120-cycle alternator driven by
an inverted syiKhronous converter used as a motor is also in

room are two 125-hp water-

use together with a lo-m.ichine set containing eight alternators

tube boilers together with an economizer and forced draft out-

and two driving motors all direct-connected, but capable of being uncoupled into two sets. t)ne set has besides driviui; motor,
three alternators of 6, l8 and 30 poles respectively, giving 60,
180 and 300 cycles.
The second set hns five alternator*, giving
4Jn, 540, 660. 780 and i)00 cycles respectively.
.Ml the machines,

gineering testing.

In the boiler

fit.
Space is reserved for additional boilers. On a platform
along the north wall arc the filters, electric and steam-driven

high-pressure

water

pumps,

boiler

feed

pumps,

feed-water

hciter and other auxiliary machines.

The engine room

contains

a

120-lip

tandem-compound cn-

may

be joined in series.

1
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The switchboard

controls the various direct and alternating

The engines

sary.

groups of two on the three-wire sjsteni. There are also several plug panels which enable any generator or battery to be
connected to any laboratory room in either building.
The electrical division of the Bureau is very well equipped.
Any one interested in photometry would be amply repaid for a
visit to the Bureau of Standards to examine the equipment and
the work of the Bureau in this particular branch of applied

run independently.

The

intention

to provide every facility necessary

is

for experimental work, both for research and for testing.

No.

23.

engines are of copper, making expansion joints unneces-

the

current generators as well as six storage batteries arranged in

physics.

XLIX,

Vol.

are so constructed that either side

S\'phon condensers located

on

may

be

the roof are

used in connection with the engines, the injection water being
This water is afterwards pumped

taken from the city supply.
into tanks

and used for

The switchboard

is

82

toilet

purposes.

long and

ft.

is

equipped with two sets

of bus-bars, one for the lamp circuits and the other for motor
circuits.

All feeders are protected by circuit-breakers

mounted

The generators

are also

on panels

at the

rear of the board.

It

protected by circuit-breakers behind the boards, and controlled

is the constant purpose of the Bureau to co-operate with instrument makers and manufacturers to the end that the output of

by push buttons on the front of the board. An idea of the
magnitude of the power distribution system may be obtained
by a consideration of the material used in the work. This in-

instruments and apparatus

may

be improved.

affords a place

It

where instruments and standards may be verified with the highest possible precision and facilitates precision work both in engineering and in research. A complete description of the Bureau
of Standards, together with the scope of the work performed,

was

give.i in a

paper by Prof.

W.

S.

Stratton and Prof. E. B.

I'u,.

1'1..\.NT

7,

Insti-

tute of Electrical Engineers.

GOVERNME.VT

The Government
f<»r

OFFICE.

I'klNTI.SG

Printing Office

is

the largest cstablishmeiu

The power

printing in the world.

plant

se|)arale

a

in

is

which is divided Jongitudinally bet-ween the engine
;ind iKiilcr rooms.
In the boiler rr»oni there are eight .300-hp
Sotch marinc-lypc boilers with economizers and circulating
The Ixnlers arc fitted with suspension furnaces and
|)imii>s
b'.iililing,

shaking grates.

An

The average

accurate account

is

kcjit

«teani pressure carried

of

all

sumption of water Ts checked by meter.

means of

U-ifflc

The

plates in the econ<iniizer.s, arc

utmost extent. The .stack
with firebrick to within 30

high and

is

150

ft.

of the lop.

ft.

is

120

lbs.

and the con-

the coal used

flue

gases, by

utilized
is

lined

to

the

inside

All condensation

is

returned to the boilers.
The engine room contains four cross-compound condensing
engines, one of 200 liorsc-powcr, one of 450 horse-power and

two
1

2.1

(if

volt

Roo horse-power capacity.
(liri'Ct-currcnt

generator.

the engines with the boilers

is

Each

is

direct-connected to a

The steam main

metal conduit,

cfinnectirig

of sufficient c;ipacity to supply

any sudden demand, so thai drums are cliniinated. The connections between the boilers ami main ami from the main to

ft.

of fle.xible

bushing for the flexible
conduit, 1822 for outlet and junction boxes, 8248 pieces of enameled pipe, 145,811 fittings of all kinds, 394,375 ft. of wire of
all

classes.

GoVER.N.MENT

III-

American

Kos:i before the Nov. 24, 1905, niectiivg of the

cludes 13,094 linear feet of terra conduit, 55,068
14,000 pieces

1649 switches, 91

I'kINTIM;

of

lead

distributing centers,

1490

ft.

of

OFFICE.

lead tul>ing and 807

ft.

1310 castings of

kinds.

all

of -H-in. black

piiic.

1490 cul-outs and

The motor inslallatinn is very large, there being in the
neighborlxxxl of 1000 motors in use varying in size from 1/6
horse-power to 100 horse-power.
In this building may also
be seen a most striking use of electricity for heating purposes,
The
the installation being one of the largest in the w<irld.
broadly (Hvided into two groups.
foundry and includes the matrix
drying Uibles, wax stripping t.diles, wax melting kettles, case
wanning cabinets, biiildiuK up tool heaters, case warming
tables, wax knife cutling-dnwn machine, "sweating on" in.ichine, ami solileririg iron heaters.
The other class in tinbindery includes embossing and stamping press heads, glue
heater ef|uiptiients, glue cookers, case making machines, linisher's tool heaters, iKiok cover shaping machines, etc.
Tliese
electricnlly-lieated appliances supplant gas and stciim heated
use of electricity for healing

One

of these embraces

appliances in

Space

all

is

the

the processes except in the stereotype melting

l""or

will not permit of going into the deof the ei|uipmeiil of this immense printing establishment.
a more detailed ilescriplioii of this establishn.eni, readers

are

referred

(xits.

tails

NKKK of Jan,

limil.ilions

the

to
.',

I)

and

issues
r(i.

of

1904.

Mi.F.i

tkicai.

VVoki.d

.\ni)

I^.nci-

Washington Convention
National Electric Light Association
TUESDAY MORNIXG.

THE

Willard Hotel at 10:15 a. m. Tuesday, June 4, 1907, with
President Arthur Williams in the chair. He immediately introduced Gen. Geo. H. Harries, vice-president of the Washington

Railway & Electric Company. General Harries spoke of the government of Washington and the District of Columbia as a form
of government that many of the members might envy.
It was a
clean government.
Every dollar contributed by the tax-payer
was put to its proper and legitimate use. He then introduced
as one of those charged with the government of the city,
Hon. H. B. F. Macfarland, president of the Board of Commissioners of the District of Columbia.
Commissioner Macfarland proceeded in a very witty vein, complimenting his introducer and expressing the wish that the convention might be at
Washington every year. Washington had been the permanent
or temporary home of many men prominent in early electrical
development, among whom were Joseph Henry, S. F. B. Morse,
and Alex. Graham Bell. The first telegraph line was betw-een
Washington and Baltimore. He had no keys of the city to
offer to the delegates, as they were American citizens entitled
to consider that they were at home in the capital city of the
nation.

President Williams,

in

his

address,

made some

interesting

comparisons between the condition of the association and of the
industry at present and in 1894 when the N. E. L. A. last met
at Washington.
Then there were 107. and now there were 709
companies as members.
The aggregate membership of all
classes was 1286 now.
There were 2300 central stations in the
United States in 1894 according to President Armstrong's address.
There were now according tii Mr. T. C. Martin about
5000 central stations in North America with an investment of
$850,000,000 and a yearly revenue of $170,000,000.
In 1894 the
predominating thought was technical and mechanical. Now the
predominating thought was of commercial general policy. The
technical end of the business had not. however, been neglected.
He then reviewed the principal features of the prepared pro-

gramme and

exhibits, referring to the questions of

nants, street lighting specifications, the
mittees, the

decline

in

the municipal

work

new

illunii-

of various

socialism

or

com-

municipal

ownership idea and the desirability of the association expressing
itself formally with regard to rates.
As to the latter he thought
it
might be desirable to formulate several general plans for
charging for current which would receive its endorsement and
sanction. He also proposed another plan whereby members could
be kept posted on legislation proposed in different states relating
to

electric

light

companies.

Following the president's address Secretary W. C. L. Eglin
read an invitation from the Consolidated Gas, Electric Light
& Power Company of Baltimore inviting those wishing it to
visit its Wcstport power house on a special train Wednesday
afternoon.
A letter was read from Dr. Clayton H. Sharp,
president of the Illuminating Engineering Society, calling attention to the annual convention of the society July 30 and 31.
at

Boston.
KKl'ORT

ON

Mr. T. C. Martin opened
by giving a synopsis of his
It was one of the fullest
over 60 pages. It spoke of

the

enterprises for 1906

excess of 300.
The Central Station List for March, 1907,
reported 138 for the preceding six months and a total of 4902
for the United States, Mexico and West Indies. The total does
not increase in proportion with the new plants, because the conin

tendency toward consolidation operates steadily in the
The same tendency
toward consolidation has had the effect of increasing capitalization, however, on account of the new money thus brought into
stant

direction of lessening the gross number.

the industry and the larger body of securities that can be floated
profitable by the ensuing economies and higher effi-

and made
ciencies.

the year,

vested in

Assuming that the capital increased 20 per cent during
it would appear that the total at the end of 1906 inthe American central-station industry was $850,000,000.

The gross earnings

for 1905 were estimated last year at $135,For 1906 they may be put at $165,000,000. Many of
the larger companies experienced and have reported a growth

000,000.

above 20 per cent. Total operating expenses at 70 per cent would
represent about $115,000,000, leaving, say, $50,000,000 net, or,
roughly, 6 per cent on the whole investment and capitalizatioru
In view of the risks, changes and high executive skill demanded,
this cannot be regarded as in anywise excessive.
No private
enterprise, such as a dry goods store or a grocery, could be run
on such a narrow margin.
Comparisons were made with England and Germany, and
data were cited as to gas consumption in cities all over the

The next

world.

section dealt with

as illustrated at Lynchburg, Va.

Effingham,

III.,

newer central

station

work

Toledo, Ohio; Denver, Col.;
and some aspects of the rate and franchise prob;

lems were referred to next. An interesting part of the report
gave a summary of more recent methods of varying the old
familiar styles of street lighting, and a description was given
of the arch lighting practice in Denver, Col; Columbus, Ohio;

San Antonio, Tex.

Lincoln, Neb. ; Los Angeles, Cal. ConnellsInformation was also presented as to special
sidewalk arc services in Minneapolis and Cleveland.
The next section discussed methods of transmission and disville.

Pa.,

;

;

etc.

some of the recent 60,000 volt work, the renew metallic filament lamps to distribution volt-

tribution, citing
lation of the

ages,

and the delivery of power

The next

high voltages.

in

large blocks in

Detroit at

section dealt with illuminating engi-

new

British

more than usual

interest

neering, testing of lamps, the

lamp specifications,
was next taken up
in "central station employees," under which head were discussed the attractiveness of the field for educated men, the
training of mechanics for the plants, the value of premiums on
good performance and economies, and the development of a
etc.

A

subject of

business-getting

staff.

Several pages of the report were next devoted to the live
topic of old and new lamps
luminous arcs, tantalum, tungsten,

osmium,

—

—

to which considerable data
were assembled.
Note was also made of advances in tube
lighting and other variants. This was followed by a discussion
of motors as a source of income to stations and of the productiveness of heating and cooking appliances.
Details were

helion,

etc.

in

regard

also given as to the use of current in radiators, in cutting steel

PROf.RKSS.

programme of prepared papers

report on progress.
papers at the convention, occupying
the rapid advances

some data of growth. The number of new central-station
was difficult to determine, but was probably

usual,

session of the thirtieth convention of the National
Electric Light Association was called to order at the
first

made

in the in-

dustry during the past two or three years as coir.pared with the
stagnation of the period inuuediately preceding, and gave, as

beams, welding, floor polishing, refrigeration, shoe cleaning, etc.
The last part of the report dealt with insurance and its rates,
for electric signs, symbols

safety appliances,

rules

and State

commissions.

electric

as

the

report covered

wiring

Dow suggested that inassuch a wide range of subjects.

Messrs. Samuel Scovil and Alex.

much

for

:

t L E C T R

ii6o

I

C A L

many

of which were to be discussed by later papers, it would be
order to defer discussion on this report until these various
subjects were taken up in detail.
This was ordered by the

in

\\"

OR LD

\'0L.

QUESTION BOX.
ACCIDENTS.

The Question Box, by Mr. Paul Lupke, was presented by Mr-

The paper on "Accidents," by Mr. Paul Lupke, was read by
Mr. T. C. Martin and resulted in much laughter at its pointed
sayings during the reading as well as applause for the writer
after its close. The paper was a short one, and concluded with
the following paragraphs
"For the last two years our new-business friends have been
working at fever heat. If you do not want their efforts to result in a mere glittering bubble that can be pricked unexpectedly, be sure that you are just a little bit ahead of them all the
time.
Put your house in good repair before you invite people
into it.
Do not hang out a gilded sign on a ramshackle shanty.
Advertising a plant that has outlived its usefulness is on a par
with feeding medicine to a corpse. The strategy of an advertising campaign must be thought out from the coal pile forward.
Your high-sounding phrases, your art iioinrau contortions, your agonized combinations of colors and ideas, will
merely invite ridicule if your service is below standard. Remember that 'Good Service' is the name of the solicitor who
covers your whole territory every day and calls continuously
on all your customers with the one argmnent that is supreme."
POWER

F.^VCTOR CORRECTION'

tion of over-excited

synchronous motors.

He

stated that the

measured on
where small lowering transformers are used.

factor in incandescent lighting service, as

the supply circuit

Paul Spencer.

In presenting this an extract

recommendation made

after

is

from 50

a

investigation,

either indicate the correct answer to the
answers were available in engineering literature, would refer him to the place where the answer could be
found.
If the case was one requiring the services of a consulting engineer, such a recommendation would be made.
If
some one member was especially competent to answer the
question it would be referred to him.
Mr. H. T. Hartman
thought that this plan was good but that it would tend to put
too much work on a few men. The old plan makes it possible

questioner or,

for a large

if

number

to contribute to the association.

cer said that Mr. Lupke's position

was not now serving the
left

much

too

to questions.

Mr. Spen-

was that the Question Box

best interests of the association.

It

man, and was too slow in getting answers
resolution was then passed recommending to

to one

A

incoming administration that it adopt a plan of conducting
the Question Box whereby questions would be answered as
received throughout the year. Mr. Alex. Dow in seconding the
motion called attention to the fact that frequently questions
were asked by members who were novices in the art that had
been answered many times years before. He thought such members should be provided with a prompt answer, without too

much

red tape.

The

resolution

about 93 per cent. In series arc lighting circuits
where constant current transformers are used, the power factor
be taken

was read from

meeting of the American Gas
Institute in reference to the Question Box of that organization.
This advocated and recommended a new plan for carrying on
the Question Box. This was to submit questions to a standing
committee as soon as received. This committee would then,
at a recent

the

BY SYNCHRONOUS .MOTORS.

Mr. F. D. Newbury presented a paper pointing out the most
important effects of low power factor and showing how in some
cases these bad effects may be overcome by the proper applica-

may

23.

desired to raise the power factor to 100 per cent instead of 90
per cent, the rating of the synclironous motor would have to be
1243 kilovolt-amperes.

chair.

power

XLIX. No.

was

carried.

at

under average condition it would be
With induction motors the power factor

to 80 per cent;

about 70 per cent.
would range from 60 to 85 per cent. He called attention to the
fact that transformers and induction motors take a practically
constant magnetizing current from the circuit so long as the
voltage remains constant, quite independent of their load.

In

motors the magnetizing component in kilovolt-ampercs averaged 30 per cent of the rating of the motor. In transformers it averaged about 4 per cent. The wattless component
of current taken by a synchronous motor may be adjusted to any
value within limits by varying the field excitation.
If a synchronous motor is connected to a circuit supplying power to
induction motors, the leading component of current taken by the
synchronous motor when over excited may be adjusted to equal
Thus it
the lagging corriponent taken by the induction motor.
may be considered that the over excited synchronous motor
furnishes directly the magnetizing current required by the inAdding the synchronous motor to the system
ductive load.
does not eliminate the magnetizing current entirely from the
circuit; it is simply transferred from the main supply circuits
to the synchronous motor, which may be considered as a generinduction

ator.

out the advantage of using synchronous

In order to point

motors, the author assumed for illustration that a certain station
ha.s a load of 1200 kilowatts at a power factor of 70 per cent,

and that it is necessary to install a motor-generator sol which
By the use of
will have a direct-current load of 200 kilowatts.
a synchronous inobTr as a part of ihc motor-gcncralor set, it is
load
po.ssible to raise the power factor of the combined
to 90 per cent in addition to carrying the load of 200 kilowatts.

He showed thai the total value of Ihc wattless kilovoll amperes
1220.
The total power conipoiicnl, including all losses, is

INSURANCE.

Mr.

W.

H. Blood. Jr., insurance expert of the association.,
then presented his report on insurance and kindred matters.
Many changes had been proposed in the National Electrical
Code the past year. Of 1000 proposed changes only 100 have
as yet been passed.
One of the rules proposed dealt with the
installation of window lighting equipments which Mr. Blood
himself had successfully opposed.
He suggested that a committee should be appointed to consider the reclassification of
the rules of the National Electrical Code,
Electric lighting
companies should co-operate with insurance companies by insisting

work.

upon the use of the best construction in electric lighting
Mr. Blood, as insurance expert, stated that he was ready

times to render service to the association in insurance
work, either as insurance engineer or as legal adviser. He had
devoted no little time to it the past year. In reply to question

at all

by Mr.

J.

relating to

F.

Mr. Blood stated that the

Gciscr,

window

specific

rule

would have
knob and tube work and moulding;

lighting which he had opposed

prohibited the use of

all

and would have required conduit in all cases. As the rules arc
now worded, however, knobs and tubes or mouldings can be
used.

In

reply to a question as to the attitude of

insurance

companies on the danger to life element in electric lighting
installations, Mr. Blood stated that underwriters' rules were
primarily

worded so as

when a

to

eliminate the

fire

hazard, but they

hazard is present there is simultaneously the fire hazard, because cases may arise where the person
injured by contact with live wire could have prevented fire
Hence it may he staled that the underwriters favor rules against
As an ilhistralion of this^
life hazard ;is well as fire hazard.
altitude he recited rules relating to the grounding of secondary
consider that

life

circuits of transformers.

is

It is necessary therefore for the synchronous
1440 kilowatts.
motor to supply a leading wattless component of 522 kilovoltampcrcs in order lo reduce the laKK'ng kilovolt-anipcrrs to (198,
The required rating of the synchrrjiums motor is therefore the
resultant of the power load of 240 kilowatts and the wattless
If it were
522 kilovoltanipcres that is, ^7^ kllovoll-anipcres.
;

IIHK

HAZARD or KLKCTRICITV.

fire hazard of electricity, ccunposcd of
Mr. C. E. Skinner as chairn.an, and Messrs. A. A. Pope and 11
R Sargent, submilled a report on certain general inforinalion
relative lo ihc insurance which had Iwcn collected for the purpose of pronMilgnling a belter understanding between (he asso

The commillce on

Ihc

\
\

June

ciation

ELECTRICAL WORLD

igo7.

S.

and the underwriting

interests.

Information was ob-

tained concerning the actual hazard of electricity as

with other hazards.

It

was shown that ot the

compared

number

total

of

New York

City during the past five years only 1.31 ner
cent could be attributed to electricity.
Tn Chicago during the
fires in

year 1906 there were a total of 3597

63 of which were due
to electricity.
circular letter was sent to each member of tie
association and to about fifty prominent underwriters and insurance companies, asking for the expression of opinions as
fires,

A

any hardship entailed on the
by undue publicity given to reports of

to the possibility of there being
electric lighting interests

and other questions of a similar nature. To the
question outlined above there were 61 answers in the negative
electrical fires

and 123

in

the affirmative from the

members of the

should, however, recognize the Interstate

A

Mr. F. L. Dame called attention to the great value of a
uniform system of accounting when different properties are to
be compared.
He suggested that any such system adopted
should take cognizance of the systemi now used by the American Street Railway Association, and it should be arranged on

same basis. He emphasized the importance of separating
maintenance from all other items, because the item of maintenance is frequently lost by being absorbed under some improper
the

head.

of

Mr. C N.
producing

showed

Jellift'e

that a

([uired kilowatt capacity of the

terious

gested in the report.

fires.

that the association take action

looking towards systematic and uniform inspection throughout
the country, this inspection to be based on the National Elec-

Code, and that each member of the company ascertain, if
concerning all fires in its district that
may be attributed to electrical causes: to see that, if possible,
the exact facts are ascertained and published.
This report was discussed briefly by President Williams, who
saJd that underwriting interests are pleased to know that the
association is taking such an active part in insurance matters.
trical

possible,, the exact facts

And

he stated that the interests of the central station companies

and insurance companies are mutual

TfESP.W

The Tuesday evening

—EVENING

in this

respect.

SESSION.

was opened promptly at 8
o'clock, with President Williams in the chair.
The secretary
announced that the Postal Telegraph Company had offered free
service for

all

session

of the delegates to any part of the United States.

Telephone Company offered free service at any time
after 6 p. m.. while the Washington Telephone Company had
installed two booths at the New Willard Hotel for the free use
of the delegates for service throughout the city.

The

cost estimation than

vision of accounts.

Mr. Stanley Baker called attention to the elaborateness of
method of arranging the items and expressed the
opinion that too many details were taken into account to
render the report satisfactory 'to small lighting companies. The
importance of this fact will be appreciated when it is remembered that some lighting companies retain only one man for
keeping accounts, attending to new business, for all of the advertising and for the purchasing of new materials.

the suggested

Mr. Alexander
committee

of the

Messrs.. A.

,-tnd

S.

Knight. G.

Paul R. Jones, presented

its

W.

Curran, C. N.

report in abstract.

The

and

Jelliffe

report, the

chairman stated, was limiited in its scope in order to cover a
few branches thoroughly, and to leave to future conventions
It was
the task of considering other phases of the subject.
devoted to the discussion of the following subjects, namely,
construction
general accounts, with form of balance sheets
accounts, operating accounts, with form of expense report and
;

;

income accounts, with form of summary of operation repopt.
More complete summary will appear in a late issue. The committee recommended a close analysis of all disbursements, and
carried out that

general heads.
to ihc

idea
It

in

its

operating summary, using a

stated that there are

few-

few things more help-

manager than records containing

a complete history

of prist transactions closely analyzed, and exhibiting details of

As the company grows these records become
more and more valuabW, because only by their means can a
The opinion was exstandard for comparison bo obtained.
business.

pressed thpt

if

a

uniform system of accounting

is

ever achieved

be because all the preliminary records, forms, etc., leading up to the general books of accounts are also uniform,
which should also mean that similar operations would be simi-

it

Dow
is

expressed the opinion that the report
all stations, even from

most excellent for

The

the very largest to the very smallest.

Bell

UNIFORM SYSTEM OF ACCOUNTING.
The committee on a uniform system of accounting for electric
lighting companies, consisting of H. M. Edwards, chairman.

the

equipment is a better basis of
sold, which had been sug-

kw-hour

the

He expressed the belief that the company should be allowed to make use of as many items in its
account as it might wish, and not to be tied down to a limited
accounting system.
Mr. Gulick stated that the adoption of
the uniform system of accounting by the National Electric
Light Assnciatiom would have a considerable influence on the
requirements of the government with reference to the super-

will

performed everywhere, and would have a like significance
whercvir they occurred.
The discussion, presided over by 11. M. Edwards, chairnian
of the committee, was opened by Mr. I. B. Smith, who remarked that a uniform system of accounting should conform
Any .system adopted
sc.mcwiiat to the report suggested.
larly

larger stations will

probably find use for all of the detailed items, while the smaller
stations can more conveniently consolidate several items under
the

general

heads.

classification

ful

large portion of the cos;

energy depends upon the rating in
kiIow"itts of the equipment installed, rather than upon the number of kw-hours sold.
He expressed the opinion that the reelectrical

received from both the association membership and from the
underwriters showed that there is a marked tendency on the
part of the public to assign electricity as the cause of all mys-

The committee recommended

Commerce Commis-

because central stations are called upon frequently to
arrange their accounts in accordance with the demands of that
commission.
sion,

association,

while there were 13 afiirmative and no negative answers from
the underwriting interests.
large majority of the answers

1161

upon

this

'I'hus

an

furnishes

minimum

the

it

may be

excellent

stated

that

minimum

the

general

analysis,

and

larger stations can enlarge according

to the needs in each case.

Mr. Edwards, the chairman of the committee, said that

if

the National Electric Light Association adopts the system sug-

gested by the present committee, or any other system which
it may
find desirable, such adoption will have an enormous
weight with all committees appointed by the national or State
governments, such as the Interstate Commerce Commission, or
the

Gas and Electric Lighting Commissions.

experience of the street railway accountants

Such was the

when

their standard

form was adopted. State commissions would in most cases, be
glad of a well worked out standard form.
T. F. Wighani thought the size of the recommended form
E. W. Burdett exmight frighten some smaller companies.
pressed the opinion that a proper system of uniform and public
accounts will go far toward stopping inquisitorial governmonlal

methods of investigation and regulation.
the

stability

of

the

Hartman favored kw

business

among

of capacity

It

would

investors.

also establish

Mr.

H.

T.

ready to serve rather than

kw-hour output as a basis of cost of service. The public
assumes that costs are proportional to output, whereas in most
cases they are proportional to capacity of apparatus required.

Mr. C. T. S. Tingley, of the Street Railway Accountants'
Association, while complimenting the committee on its report
thought it too much at variance in first principles with the
standard street railway form in connection with which it must
The street railway form had been
in many cases.
adopted by all state commissions save Massachusetts. On mobo used
lion

iho

committee on standard accounts was continued

another year.

for
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DIFFERENTIAL RATES.

Mr. Geo. Whitefield Belts,

Justilication of Differential Rates.

He

W.

was at first considered
nature of a private enterprise, but to-day it had all the
attributes of a public service. According to the Ohio Supreme
said that electric light business

electric

company must render impartially like services for .like
He cited the famous Columbus electric light rate decision
which was given in substance in the Electrical World during
the summer of 1906. In this decision it was clearly recognized
that it cost the company a different amount per kw-hour to
light

rates.

serve a customer using current one hour per day than

it

cost

customer using current several hours per day. In a
decision in Xew York, Armour
Packing Company versus
Brooklyn Edison Company, it was laid down that like prices
nuist be charged for like services. He then cited the provisions
of the Inter-State Commerce law governing railroads, which
are to the same effect, and also cited numerous railroad cases
where it is clearly laid down that a differential rate based on
quantity of service rendered is legally justifiable. The address
was mainly given to the question of legal justification of discounts based on quantity only, but little being given to discounts based on maximum demand and number of hours use
of that demand.
Mr. Freeman, of the Brooklyn Edison Company, explained
in detail the suit for discrimination which had been brought
by Armour & Company. The counsel for the Edison Company
claimed that Armour & Company had no cause for action because it had entered into a contract with the lighting company.
This contention was upheld by one court, and from this court
to serve a

Armour & Company

appealed.

The

final

decision of the court

has not yet been given, and the case must again come up for
trial.
Mr. Freeman expressed the opinion that the most impor-

problem from the point of view of the central station
customer that he is being unduly
overcharged when the rates are changed and his bills are higher
than they would have been under the old rates.
tant

relates to the contention of the

Mr. J. F. Geyser described at some length the method of
charging for electrical energy which is in use at Waynesboro,
Pa. According to this method the rates depend not only upon
the hours of use of the maximum demand, but also upon the
Thus, although the consumer of a large
total quantity used.
amount of energy pays a much less rate than the consumer of
a less amount, the schedules of rates is the same for the one as
for the other, for similar service and there is no discrimina-

2^<

Stratton, director of the

members

invited the

HI the

Court decisions, as a public service corporation, an

XLIX, Xo.

Bureau of Standards, cordially
Bureau during their stay in
Washington. Papers were then presented by Messrs. George
M. Little, E. L. Elliott and Henry Floy.
S.

gave an address on Legal

Jr.,

Vol.

to visit the

THE METALLIC OXIDE ARC LAMP.
In his paper on
efficienoy electrodes,

new developments in arc lamps and high
Mr. George M. Little stated that the elec-

trodes used in the so-called magnetite arc lamp contained, in
addition to the oxide of iron, the oxides of titanium and of
chromium. In the manufacture of the electrodes the mixture of

oxides

tamped

is

into a thin iron tube

by the use of an

electric

arc.

and the ends are sealed

The titanium oxide has

property of rendering the arc luminous,

while the

the

oxide of

chromium prevents

a too rapid consumption.
In comparison
with the carbon arc, the magnetite arc has a much higher eflS-

When

operated with four amperes at from 65 to 75
it will produce a light equal or superior to that
of a 6.6-ampere 75 volt, direct-current enclosed carbon arc
lamp.
ciency.

volts at the arc,

The

characteristic property of the magnetite arc has been a

very noticeable dying

down

or

dimming of

the

light,

which

occurs at regular intervals, especially after the electrodes have

burned for 20 hours or more. These dim periods last from a
few seconds to three minutes, after which the normal brilliancy
returns.
This action is explained as follows In the arc the
brilliancy is due largely to the presence of volatilized oxide of
titanium, and anything that interferes with the uniform evolution of vapors of titanium will cause the light to become dim
:

The oxide

of chromium volatilizes at a slower rate than that of
titanium and iron, and after 20 hours or so the slag on the

end of the cathode becomes very

rich in

The

chromium.

deposit

stops the evaporation of titanium and iron and the light turns
to a bluish color and dies down until the chromium film is
burned away. This trouble has been met by uiodifying the mixture in such a way that the o.xide of chromiun. could not separate from the oxide of iron and titanium, thus doing away with
the film on the surface and entirely eliminating the dim spells.

The magnetite

are

electrodes

volatilized

bodily,

leaving

a

reddish soot that settles on everything it touches, so that a
chimney is a very necessary feature in the lamp. An examination of the constructive details of present magnetite lamps

shows

and rugged as no float feed is used it being
necessary merely to strike an arc and hold the electrode in a
permanent position until, due to change in voltage, the cut-out
ceases the reconstructing of the arc. The lamp consists essena set of magtially of a base and a top connected by a chinmey
nets for striking the arc; a shunt cut-out for causing the lamp
to feed when the voltage arises, and a series cut-out for disconnecting the striking magnets after the arc has been formed.
Arrangements are made so that the draft of air which strikes
the arc travels in a downward direction around the electrode, a
that they are simple

;

;

tion in rates.

lightning protective aitakatus.
The last paper of the session was one entitled "The Recent
Developments in Protective Apparatus," by Mr. D. B. Rushniure. which, in the absence of the author, was read in abstract
This paper classified the lightning plunomcna
and recommended certain methods of placing lightning arresters
throughout the system in order properly to protect the apAfter giving an outline of the theory upon whicli
paratun.
by Mr. Duboisc.

lightning arresters arc based the author described the recently
developed graded resistance type of arrester. In this arrester
three shunted resistances arc used in connection with the series

non-arcing gaps.

<il

arrester resides in

The

frequency surges, and it
fault of the motor-gap

aluminum
Cri-ighton.

and

cell

electrolyte.
vr>lta({es

arrester,

This arrester

consists

of

The

prinrip.il

advantage of

this

type of

from lowthereby overcomes the most serious
The paper described the
arrester.
which was developed by Professor

its ability

is

to protect the apparatus

similar in construction to a battery

two aluminum

plates

immersed

in

certain

cell acts as an almost infinite resistance

below a certain value, but

allows

currcul

to

for

American

the

Upon

the

Institute of Electrical Engineers

WeONESDAV MORNING.
opening of the session of Wednesday

With
tracts,"

)r

the

title

Mr. E.

"Indefinite

MINUIPAL

CONTR.VCTS.

in Municipal Conpaper in which, after giv-

Candle-Powcr

L. Ellioll presented a

some account of the Colorado Springs arbitr.ition, the following recommendations are made:
If the term "candle-power" is to be used at ,ill, its exact meaning as used in the p.irlicular contract should be carefully dellhunin.ition,

fined,

measured

in

foot candles,

is

a

more

scien-

exact and generally satisfactory basis for a contract than
The watt consuinptiiin of a lamp should never be used as
light.
Every liKhling contract
the measure of its light giving i)ower.
tific,

shouhl he examined ami made by a cniniienlenl

illuiuinaling

engineer.

INIlKKrMTK nlll.ICATIONS IN MUNICIPAL CONTRACT.S.

Mr. Henry l'"loy in a paper with the above title, after discussing various details of Ihc subject, reconunended that a company entering into a contract with a nuinicipality should work
the following lines;

have a clear understanding with Ihc party to the conSecond, sec
as to exactly what the contract is to cover.

First,
I

draft tube being used for this purpose.

ing

.iliiiig

inorninK.

down

CANDI.E-l'OWER IN

pass

A description was given
frirly when this voltage is exceeded.
mentioned in a paper
was.
which
arrester
electrode
.if the liquid
presented by Professor Creighton at the March, 1907, niccting
(if

special

ir.icl

:

June

8,
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wording of the contract is exact, with a tendency toand too full explanation rather than brevity and
.omission. Third, maintain good feeling and confidence throughout the life of the contract, even at the sacrifice of some profit.
that the

mmimum

distances

ward

with

accuracy

repetition

Fourth, keep a set of records of daily output, including
loss, leakage, etc. (but remember it is light not wattage
is being sold), so that at any time one is prepared to go
court or before arbitrators and prove his case; but such
cedure is not to be followed except as a last resort.

an

1103

may

he taken as the said

sufficient

for

practical

mean

distance

purposes.

The

illumination needed for distinguishing the size of print may
be
determined for each particular observer from measurements

of the reading distance with the standard incandescent lamp
referred to in Section 3.

line

that

b.
When a portable photometer is used at a fixed horizontal
distance, such as 250 feet, the mean normal illumination of a
fluctuating lamp may be obtained by taking the average of not

into

pro-

less

EFFICIENCY OF VARIOUS METHODS OF ILLUMINATION.

than 50 observations at intervals of not

less

than one-half

minute.

Mr. Edward A, Norman reported the results of a series of
tests made by the Electrical Testing Laboratories in the Harlem
branch office of the New York Edison Company, illuminated by

A

reasonable number of lamps covered by the contract
5.
should be tested.
6.
For measuring the mean normal illumination of a lamp,
comparison with the standard incandescent lamp may be made

means of cove lighting and Holophane clusters and also in the
drafting room of the New York Edison Company, at 55 Duane
;

by diffuser arc lamps. A summary of these
was given on page 540 of our issue for March 16. 1907.
Street, lighted

either with a suitable portable photometer or with a reading
distance instrument, such as the so-called "luminometer."

tests

;

distances within the 200-300-ft range,

above the level of the observer's
table, to form this section.

I.
Under ordinary conditions of arc lighting, with lamps
spaced 200 ft. to 300 ft. apart, specifications for street lamps
should define the mean illumination thrown by the individual

lamp, in position in the street, as measured at the height of the
eye and perpendicular to the rays, at some point
not less than 200 feet nor more than 30a feet distant, along
a level street, from a position immediately below the lamp, with

extraneous light screened off and with no reflection from
surrounding objects not forming part of the lamp equipment.
(The reason for leaving the horizontal distance flexible along
all

the street w-ithin the range between 200

and 300 feet, is that
a definitely specified distance such as 250 feet, might be unsuitable for the purposes of the measurement. With the horizontal
distance in excess of 200 feet, the distance correction for the
lamp above the observer's

eye

is

hung approximately 20

eye, will be

added

ft.

later in a

In the discussion on the papers of Messrs. Elliott and Floy
and the Report of the Committee on Street Lighting, Dr. C. P.
Steinmetz stated that a new metallic oxiide lamp of the magnetite type would shortly be placed upon the market.
He
considered that the present carbon filament incandescent lamp
would soon be superseded and that the open arc lamp is a
thing of the past.
The highest efficiency and the best results
will be obtained from the metallic filament incandescent lamp
and magnetite arc lamp. He was of the opinion that contracts
for street lighting should always recognize total illumination,
and not merely the number of lamps.
After a very full discussion the convention adopted the report
of the committee on Street Lighting Specifications Based on

observer's

the

test.

approximate list of the mean normal illuminations
thrown by street lamps of standard manufacture, at horizontal

to consider specifications for street lighting,
consisting of Mr. Dudley Farrand, chairman Drs. A. E. Kennelly and C. P. Steinmetz, and Messrs. L. A. Ferguson and
Paul Spencer, reported the following recommendations

of

illumination must not be

than at the point of

An

8.

The committee

height

The unobstructed mean normal

7.

less at shorter distances

STREET LIGHTING SPECIFICATIONS.

Illumination.

ordinarily

unimportant.)
2.
When using smaller units of light, such as series incandescent lamps spaced shorter distances apart, a correspondingly
shorter distance from the lamp should be chosen in measuring

New

incandescent lamp of 16 candle-power at \/.x of the distance.
said standard incandescent lamp should be a standardized
seasoned lamp having a determined candle-power in a fixed

The

direction.

When

4.

the lamp tested fluctuates in intensity, a

maximum normal

of observations of the

made

number

illumination should be

at a distance of not less than 200 feet horizontally

from
and the average of these measurements
should be taken as the average maximum illumination. A simbeneath
ilar

the

lamp,

number

of

observations

of

the

minimum

lumination should be made, the average of
be taken as the average minimum illumination.
ical

mean

of

the

said

average

illuminations should be taken as the
called for in Section

When

a.

normal ilwhich should

The arilhmet-

maxinunn and minimum
mean normal illuniiii.itiiin

intercommunicating system and switch box are described
in a patent granted to L. P. Miiller, of Passaic, N. J.
The
sv.itch springs are operated by locking pushes.
Three batteries
and five battery wires arc required, besides the individual station wires.

Mr. A. A. Monson, of Minneapolis, has patented an automatic system sender in which the user must set up his number
by a turn of his dial knob in one direction, and then send his
number by a reverse movement to zero. This insures a zero
setting at the end of each call.
This same inventor has patented an automatic exchange system in which each selector serves
a small group of subscribers,
'rhcre is a control magnet for

each

line

used for measur-

the

F.

print

can be distinguished

may

be called the

and the average of a similar luimbor
of minitninn distances the average minimum distance.
From
these, the mean distance ,it which an illumination is cast normally,

.sufficient

distance,

for

distinguishing that

size

of

jirint

can

be

This mean distance must lie within the 200-300
feet horizontal range specified in Section i.
In most cases
the arithmetical mean of the average maximum and average
determined.

completed.

is

may be
is

R.
a

maximum

Arrangements are such, however, that
received for any line at any time that particular
not busy, irrespective of its section apparatus.

versation
calls

PROTECTIVE DEVICES.
is

mean normal illumination at specified horizontal range,
average of a number of maximum distances at which a
size of

which prevents interference of one subscriber with
first one calling obtaining control until his con-

line

the other, the

ing the

average

SYSTEM.

An

i.

a reading-distance instrument

certain

Patents.

INTERCOMMUNICATING

the illumination.

The lamp contracted for should give a mean normal
3.
illumination at the test point (selected as in Sections I and 2)
not less than the illumination given by the stationary standard

Telephone

B.

Hewitt and

J.

rather novel thermal

G.

Xolen, of Chicago, have jxitcnted

their patent being assigned to
Cook.
They include their heating coil in a close air
chamber, and the expanding .lir causes one side of the chamber, this side being ,1 tkxiblc di.iphragm. to deflect to control

device,

B.

ihc

circuits.

Still

to R.

.inother protective device

R.

Hurrin and T.

1".

is

metal box with removable cover
a

knob

is

enclosed

insulator,
in

embodied

Caehler,

projecting

is

if

in a patent

granted

Rockvillc, Indiana.

.\

provided, an ear carrying

from each end.

The

protector

the box. .ind the whulc serves as a wiriii.g cleat
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arm.
The protector terminals are
mounted upon the box walls.

or

led

A

telephone set small enough to fit in a pigeon-hole is rather
a novelty, but such is the set patented by A. K. Adriano, of

AUTOM.^TIC EXCH.\NXE.

San Francisco,

patent being assigned to the Direct Line

his

working out
automatic exchanges.
One of these provides each incoming
line with an individual selector mechanism which responds to
its own line only and which begins the process of making a
connection.
The other system employs one mechanism for a
group of lines and its first movement must be to select the

Telephone Company. The set comprises a
hook s\ntch and transmitter and receiver.

Thus the process of makmg a connection can
only take place for one line of the group at a time, although
of course several connections may exist simultaneously.
sort of hybrid system forms the subject of a patent

come

There have been two general principles used

in

calling line.

A

granted to F. Merls, of Berlin, Germany. In this, the group
system is used, but the primary group apparatus is only held
long enough to start the switching process, a selecting appaof

ratus

Strowger type being

the

fised

hunt the calling

to

subscriber and connect him with the usual Strowger series of

This scheme greatly reduces the number of
machines required per 100 subscribers.
For example, in the
four digit, or 10,000 Strowger, one selector is required for
each line, and to this must be added 10 switching selectors and
machines.

connecting

10

each

for

selectors

too

or

lines,

in

all,

120

machines per 100 lines.
Now with the hybrid system, one
group switch and its corresponding relays with 10 calling line
or pre-selectors with 20 switching and 10 connecting selectors

As it is claimed that the group switch
are about equivalent in cost and complication to

serve per 100 lines.
relays,

etc.,

10 machines, a saving of 70 machines in 140, or 50 per cent, is
This is a material gain and if it works out success-

effected.

fully in practice should
automatic situation.

have

considerable

effect

upon

the

SWITCHBO.\RI) CIRCllTS.

In a switchboard patented by

11. G. Webster, of Chicago.
and assigned to the Stromberg-Carlson Company, the cord
circuits of the two-wire type are free from any source of
signalling current.
The supen'isory relay is of high impedance
and is bridged across the two strands. When a cord is in use,
the battery fed upon the line splits between the subscriber's
line and instrument, and this supervisory relay.
In this condition, the supervisory relay is shunted and fails to come up.
When the line is opened by the return of the receiver to the
hook, the supervisory relay gets more current and comes up

to light

A

lamp.

its

serves as a
the

thumb nut

The
manner

front of the box.

the transmitter in a

party-line system of the four-station selective variety has

been patented by Garrison Babcock, of Chicago, and also assigned to the Stromberg-Carlson Company. In this system two
of the stations arc rung metallic with pulsating currents and
two arc rung from both sides of the line in parallel to ground
with these currents.

Thi' bridge at these stations

is

through

no shunting of the talking currents.
At central each line has two jacks and two
siKnals, and at the stations there arc switches such that any one
may call any other station, or may talk over the grounded
phantom circuit used normally for rin^ng.
Another ringing circuit is that patented by A. K K.ilil, of
RrKshcster, .\. Y., this patent also going to the StrombergCarlson Company.
This is a machine-ringing system, there
-.n

that there

is

selective switch, a

The

receiver

transmitter

and

it forms
hook projects out over

to turn the selective switch,

hang the watch-case receiver
mouth pieces

to

concentric with the transmitter, so that the two
together.

W.

A. Beavan, of Philadelphia, is the inventor of a receiver
support for desk stands. This is formed up out of wire. One
end clamps under the transmitter-clamping screw, and the
other is formed out to provide a horizontal rest for the receiver at the proper height for the ear.

Heretofore all rehave had a diaphragm, magnetic either wholly or in
part, but A. F. Davis, of Oakland, Cal., has now patented a
receiver with a metallic non-magnetic diaphragm.
His theory
is that the action occurs between Foucault currents set up in
the metal and the poles.
The receiver is not supposed to be
sufficiently sensitive to compete with the usual receiver, except
where the disturbances upon the line are of considerable magnitude.
In such a case it is claimed that this receiver seems
to differentiate in favor of the voice current.
A breast transmitter forms the subject of a patent to J. A.
Birsfield, of Rochester. The patent concerns the details of construction, referring particularly to the casing.
This is of two
disk-shaped parts, one placed inside the other so that an air
space exists between their bottoms and so that their side walls
form an annular groove. This registers with a flange of the
base plate to form a tight, stiff box. This patent is assigned
to the Stromberg-Carlson Company.
In Fig. I is shown a jack strip patented by F. R. McBerty
and E. B. Craft. At the left is shown a punching from which
the jack thimble is formed up. and upon which the whole
ceivers

FIC.

I.

—BIKSFIELU

CHANGING APPARATUS.

CIRCUIT

In forming up tliis part
up.
arranged so that there is no other connection
The
required between the face and rear parts of the strip.
Western Electric Company has been assigned this patent.
Two new relays have recently been patented, both patents
W. Kaisbeing assigned to the Stromberg-Carlson Company.
ling, of Chicago, is tlie inventor of a polarized relay in which
The
a core is pivoted to swing between the legs of a U-piece.
winding surrounds this core and may or may not swing with

spring system of the jack

a split impedance coil

23.

NEW INSTRUMENTS.

binding posts

to

XLIX. No.

\'0L.

two

stiff

it.

The U

is built

legs are

is

by

r.ip|ii'd

inTMiniU'iit

.i

ni.ignet.

The core

11'

double control of the ringing circuits.
Interrupters
supply the current in properly limed impulses to the terminals
of a ringing relay. This ringing relay applies the current to
being a

the line, being itself controlled by
the

may become discharged

line

an interrupter, so
before

bring

through after ringing, and llun avoiding sound
the calling

Two
granfwl

that

slirpcks

toward

".lation'.
\l

patents for special trunking circuits
an<l

Company.

assigned to
Itoth

these

W. W, Dean and

II

'.

li.ivr

are

for

features

& Supply

applicable to

with which they are to be used,

Wclxter

are

the

111

KTV .\Ml

c

KM

rui

M.

j

M K

been recently

Kellogg Switchboard

llic

iKiteiits

the particular <iwttchboards

ventor*

set

reconnected

rcHpectivc

in-

^wings from side
desired.
only.
till'

to

side

inider the iMmliiiuil

.ind

makes and

and the niaKOet,

coil

One

feature

This brake

polariziiiif

is

is

a

iii.iijiiiL

.1

bre.iks

brake which acts

iuthiriui'

of

its

such contacts as
in

one direction

inagnctic piece secured to one pole of

When

the polarity of the tongue core

June

opposite,

is
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The relay is
The relay

upon

the brake bears

it;

when

like,

it

repels

in

The

the upturned edge of one of these and spans the air-gap.

armature

is

pivoted about

its

To

it.

one direction.
of J. A. Birslield approaches more the standard
form. An L-shaped pole piece is secured to each end of the
The armature rides ur,
core and these approach each other.
therefore sluggish

1165

determine the value of the righthand integral, from the
is plotted with simultaneous values of the

given data a curve

and the reciprocal of the

velocity

The

acceleration.

integral

then represents on this curve the area between the values ">>
and V2 of the velocity and is equal to the elapsed time, which
result

is

similar to that of Prof. Langsdorf.

Schenectady, N. Y.

middle, the front extension car-

L. A.

Hazeltine.

rying insulating studs which drive the spring contacts. Figure
A polarized drop has been invented by
2 shows this relay.

Weman,

K.

of Buflfalo, which will respond only to steady and
There are two

To

pulsating direct currents of proper polarity.

The induced

one short-circuited.

currents

in

this

produce counter effects such that only the correct current
affect the armature.

will

windings,

tin-

Sirs

Editors cf Electrical World:

— In

connection with the article on the plotting of speed-

May

time curves in your issue for

by Prof. A.

1907,

18,

S.

Letters to the. Editors.
Simplitied Spelling.
To

the Editors of Electrical

—

World:

have read with interest Mr. Waring's letter in your
issue for May 25. and your statement of your own attitude toSirs

ward

I

simplitied spelling.

Xo

one can quarrel with your intention to "adhere to the
which has the sanction of general good usage." But
good usage varies widely and no two dictionaries agree. May
I suggest that those who believe that our noble tongue should
be kept fit for service and that the simplification (by the omission of useless silent letters), which has been operative for centuries, should continue to operate in the present, may help along
the good work by adopting now the simplest spelling which has

RELATION OF ^TFEU TO THE RECIPROCAL OF ACCELERATION.

spelling

;

Langsdorf, the metliod outlined by the writer some years ago

may be
From

of interest at this time.*
the relation (following the notaition of Prof. Langs-

dorf's article)

a

good dictionary.
At present the Standard Dictionary is somewhat in advance of
(Worthe Century, as that is somewhat in advance of Webster.

=—

the sanction of a

cester's Dictionary has

been abandoned, so

tury or Webster appears in a
go which is certain to

this shall

I

where

a

V

Let

understand.)

/

now
new

us go as far as the Standard

—

and when either the Cenedition, let us go as far as
be in advance of the present
;

^ acceleration in miles per hour
= velocity in miles per hour
= time in seconds.

Perhaps some
its

dv

dt

=~

various publications by addressing a postal card

Or

Madison Avenue, Xew York.
Brander M.^^tthevvs.
York.

to the Simplified Spelling Board,

New

i

\''The
To

—

That
article

Plotting of Speed-Time Curves" in your issue of

May

18,

I

venture to suggest a modification of. his method which I emIt is required
ployed on a similar problem some time ago.
to derive the speed-time curve from data giving simultaneous
values of velocity and acceleration.
tioned the necessary integration
instead of with respect to

Prof. Langsdorf's

is

In the modification men-

performed with respect

thus leaving out the

o,

first

is.

if

values of

"The

on

to

— are

plotted against speed, v, the area

a

between the curve and the axis of v is the elapsed time between
velocities z': and v, as shown in the accompanying diagram.
The uncertainty of drawing tangents, as in Prof. LangsIndeed, the equation given

dorf's article, can thus be avoided.
by Prof. Langsdorf,

i'

dv

step of

method and eliminating the apparently

(3)

/./'

Plotting of Speed-Time Curves.

the Editors of Electrical World:
In reference to Prof. Langsdorf's

Sirs

(2)

a

of your readers will be glad to learn that they

Columbia University,

per second

Then

edition of the Standard.

can receive

(l^

dt

dt

great-

=—
da

est source of graphical inaccuracy.

da

Using the same notation, from the equation

dv
a

=

(I)

reduces at once to

dt
dt
wi-

have
dt

= ~dv

The main objection

(2)

in

=

-

practice to

tlie

vise

of eidier of the

methods lies in the necessity of drawing an auxiliary
curve, as was explained by Mr. C. O. Mailloux in the Transac-

.above

and

then<^e

tions of the
22, pp.

— dv = —
t,

u

t,

*y

V

Ix

.\mericaii

Institute of Electrical

Engineers, Vol.

166-174.

Newark. Del.

L.

.\.

Freudenberger.

(3)
O.

Ki KiTRicAi. World .\nd
loot. pp. 3tti-^21.

Enoineek, July

\S,

1903. pp. q6g7.

Klein. .\ug.

—

—

—
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Great Falls Electrical

Development.

XLIX,

Vol.

No.

23.

of 13-5 P^r cent and a loss of 7.75 per cent; and as the three
plants in the neighborhood of Great Falls, to say nothing of the

To the Editors of Electrical World:
Sirs—Let me call attention to

May

editorial of

two plants a few miles further down the
certain

criticisms

your

in

relating to the transmission lines of the

25,

Southern Power Company.

river,

will

evident that

is

it

we

have an
will re-

quire two lines, and perhaps three, of the twin towers referred
to.

The statement that the lightning conductor
Our lightning conductors, both on wood pole
are 9-32-in. Siemens-Martin strand
withstand a pull of 4300 lbs.

We

ultimate rating of 65,000 kilow-atts,

(6x7

is

solid

lines

is

and

steel lines,

haulage)

are not erecting anything, that the writer

an error.

and

will

knows of,
The trunk

be

it is "novel and attractive in appearance."
line
from Great Falls to Catawba will carry only 20,000 kilowatts at
85 per cent power factor, and 44,000 volts, delivered with a drop

cause

If the

amount

was only

power

of

to be carried over these trunk lines

that of the Great Falls plant,

single lines should have been built

;

we

are of the opinion that

but looking at the question

with a view to the ultimate capacity, the cost of foundations
and rights of way of six single lines is a factor which cannot be
overlooked.

Charlotte, N. C.

J.

W.

Fraser.

Assistatit Chief Engineer.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.

—

Design of Alternators as Influenced by the Rated Speed. H.
M. HoBART AND A. G. Ellis. The second article of their illustrated serial on this subject.
This instalment deals with machines of moderately large rated output, and considers the case

—

ing to one hefner candle of the light of each of the different incandescent lamps and had claimed that if the experiments were
exact, the power per hefner candle should have the same value
for all lamps.
The present author strongly objects to this
conclusion.

It

would be correct only

the light radiation of

if

and if they
same temperature. But especially with
respect to the last point the different lamps differ greatly from
each other. The higher the temperature the more is the maximum of the radiant energy curve displaced toward smaller
wave lengths in other words, the yellow and green rays will
gain more and more in intensity compared with the red rays.
The yellow and green rays, however, are those which produce

alternator

all

the lamps depended solely on the temperature

for various speeds, and corresponding numbers of poles for 25
and 50 cycles. The general conclusion drawn is that the cost
and quality of the design does not depend so much on the actual
rated speed as on the number of poles associated with the speed.
An interesting point brought out is that in the case of 25-cyc!e
machines of the above output there is no saving in cost obtained

all

were tested

of

a

3000-kilo-volt-ampere,

three-phase

ii,ooo-volt

by adopting a two-pole design for 1500 r. p. m. over the fourboth
r. p. m. while the latter is preferable from
Lond. Elec. Eng'ing,
electrical and mechanical standpoints.

pole for 750

May

—

16.

Commutation.

— H. Linsenmann. — The differential

equation of

the short-circuit current curve of a direct-current armature has

been repeatedly discussed and solved by analytical means, which,
however, are somewhat complicated for the average engineer.
The present author gives two graphical methods for solving the

same differential equation. The first method is applicable to
more general differential equations than necessary for the
problem itself and it crmipriscs the second method as a special
case.
The second method gives the same accuracy for practipurposes as analytical calculation and requires less time and
work, and no special mathematical training. F.lek. Zeit., May

cal

at

the

;

mainly the physiological effect on the eye, while the red rays
determine in tl>e first line the heat effect of the light. With
increasing temperature the ratio of light radiation to total
radiaition increase.s, but the physiological effect of the light rays

on the eye increases still more rapidly. If one determines optically the candle-power of two lamp.s and calculates the heat
equivalent of one hefner candle from the percentage of .the
power transformed into light, this value will be found smalk-r
It is
for that source of light which is at a higher temperature.
indeed possible to use the heat equivalent of light found in this
way to sec what the color of the light is. lie found the fol-

lowing values for the heat equivalent of light: 0.060 gram
calories per second for a carbon-filament lamp operated at 5
watts per hefner candle 0.048 for carbon-filament lamps operated at 3 watts
0.040 for carbon-filament lamps operated at
2^ watts; 0.026 for osmium lamps; 0.024 for Nernst lamps.
:

;

16.

—

—

An illustrated paper on
G. Haverland.
If when the rotor is
diagram of the induction motor.
stationary, from measurements of the voltages and currents of
the primary with the secondary, both open and closed, a diagram
mav Ik; plotted which gives ait once the current locus by means
of a simple gefmctrical construction. The above measurements.
Induction Motor.

the

in

connection with a no-load

tost,

constructing the current diagram.

Lamp« and
The Thermal Equivalent
descent Lamps.
article of J.

— W.

Russncr,

—A

May

I.

I.cading-in Conductors far Electric Lamps.

— C.

O. Bastian.

—

Glasgow Section of the
Engineers on a method of

.\n abstract of a paper read before the

(British)

Institution

avciidiug the

fif

Electrical

Kading-in

pl.alinuni

wir..--

in

electric incandescent

arc practically sufficient for
Elek.

/.eil.,

May

9.

Lighting.

of the l.tght

VoF.CE.

Phys. Zcil..

note

who dctcrminrd

from Tests of Incan-

referring

to

the

recent

the ratio of light to heat

radiatirm of electric incandescent lamps by atisnrbing the dark

The
solution of fcrrou? ainmnniuiii sulphate.
author made similar oxpcrimrnts a few years ago and foimd a
higher preccntagc for the light rays with carbon filament lamps,
heat rays in a

osmium l.-imps and Ncrnst lamps than was
The reason for fhi< may l)c that the dark

founrf by Russncr.

heat rays were not

completely abscjrlwd in his cxperimrn<» in the layer of wa4cr

through which they passed, alllioiiuli this layer was (|iiito thick.
The author thinks, however, that the absolute values of the
ratio arc not of as much importance as arc the relative values
He then crilicizci one conclusinu
obtained for different lamps.
of Russncr who had calculated the power in watts corn-spoml-

lie,

lamps.
to

but

have

I.

Nickel .nid
praclic.illy

when such an

has been found

-m;aijiN(;-in ioniii'CTors.

steel

the

can

same

lie

alloyed in such proporliuns as

coefficient

allny has been used

lh.it

of t^papsion as glass,
foi

londing-in wires

It

the -iirface of the wire becomes nxidi/iil

—
June
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during the sealing-in process and

thin layer of oxide

tlie

is

EufFciently porous to allow air to gradually percolate through,

lamps made with this nickel-steel alloy cannot be stocked
any reasonable length of time without deterioration. The
new leading-in wire described in the paper was invented by
G. Calvert and is a copper wire of sufficient length to extend
from the lamp cap to the filament. Near one end and along 15
of its length this wire is rolled flat to a tliickness of 0.075
Next a 10
as shown in the left-hand diagram of Fig. i.
length of soft enamel glass tube is slipped over the flattened
portion of the conductor, and is melted on to it with a blowIf this blow-pipe flame is properly applied under
pipe flame.
suitable conditions, the enamel glass can be melted on to tlw
latter oxidizing.
"The enamel and
flat copper without the
copper appear to be actually joined together amalgamated, as
it were, one with the other
and not merely in juxtaposition.
This glass coated metal can now be heated up to any desired
temperature short of the melting-point of the copper, without
the latter becoming oxidized, because the glass coating will
effectually prevent the access of oxygen to the surface of the
metal underneath it." There is, therefore, nothing to prevent
conductors thus prepared being sealed into a lamp stem, as
shown in the right-hand diagrams and such seals have proved
most perfect in practice, and have successfully withstood the
very severe tests to which they have been subjected during
Although obviously the copper has not
the last eight months.
so- that

for

mm
mm
mm

—

—

same

the

,

coefficient of e.xpansion as the glass, the flattening of

the wire increases the proportion of surface area to mass, and
the strain on the glass due to the expansion of the copper

Pozi'cr

troduced into the rotor circuits when starting. The aggregate
capacity of the motors is nearly iioo hp. Lond. Elec. and Elec.

—

May

Re-c'.,

17.

that

worked by blast-fumace gas. A contract has been made for
term of 15 years with the town of Luxemburg for the supply,
for lighting and other industrial purposes, of all the energy
over and above that necessary for the society's own needs. The
be
a

price

—

comparison of cost

Moreover,

former.

the

Some

engin:.

electric plants.

80 i

e

50

t

mm—

British

on the Kent

company

pre-

givi- a power supply in bulk.
It has opened its firft
power station at Findsbury from which it is proposed to supply
power over an area equal to a circle of 12 miles radius. The

paring to

vicinity of the

is

expected to be

30
100
20

1

generating station.

The

chief industry in

the

making. The generating plant at present installed in the engine room consists of three Parsons
turbo-alternators, one being a 500-kw set, running at 3000
r. p. m. and the other two each nominally 1500 kilowatts when
running at 1500 r. p. m. Tho 500-kw set generates three-phase
currents at 2400 volts which is transformed to 11,000 volts.
Although the plant capacity is nominally only ,3500 kilowatts,
yet provi.?ion has been made for at least 100 per cent over-

neighborhood

The

load.

is

cen-.ent

voltage of the larger sets

is

The

11,000.

specified

conditions of test of the 1500-kw sets were 150 degrees F. superheat and a vacuimi of 27.5 in. The test was, however, carried

out

128

at

making
tion

It

is

degrees

superheat

and 25.79

in

After
vacuum.
consump-

the necessary corrections for these, the steam

under specified conditions was as follows:
Full load

17.5

Three-quarter load

18.541b.

Half load

T0.7

j..

II).

lb.

per kw-hour.
'

"

"

the intention lo install a battery for use in

"

Lond.

indic.Ttors are

F.lec.

May

10

being installed on the motor

and

17.
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were made after the machine had been at work for
months, and "the result obtained, namely, 13.189 lbs.
of steam per kw-hour. is certainly remarkably good, and most
probably establishes a record."
The general results of the

over

trials
si.\

tests are plotted in Fig.

2.

— Lond.

Elec. Eng'ing.

May

16.

Traction.

—

M

Single-Phase 1 ersiis Direct Current for fraction. H.
HoBART. A discussion of the relative advantages and disadvantages of single-phase traction compared with direct-current
traction.
Tlie author is completely in favor of direct-current
traction and his arguments may be summed up as follows: In

—

the

operation of main railroads

with alternating current the

voltage in the trolley wire cannot be less than 8000 or !6.ooo.

otherwise the voltage drop in the rails used for the return
current would be too high.
The voltage at the single-phase
motor cannot well be above 350 since otherwise the commutation
be so poor and the space coefficient of the field-magnet
winding so small that a bad effect would be produced on the
If there is
efficiency, on the heat conditions or on the speed.
not sufficient space for the insulation the danger of the field
coils breaking down is increased.
On account of the great
difference between the trolley voltage and the motor voltage,
transformer apparatus must be pro\idcd on the train and these,
will

with other necessary auxiliary apparatus, cause the
weight of a single-phase equipment to be at least twice that
of a direct-current equipment for the same power. Since a very
together

emergency for

lighting the plant and also for excitation purposes.

demand

r^

£

.o|

."^

^

110

immediate

the

in

1

4^

,.v3

FIG. 2.

new

British

1

i'M

Power.
a

a

in

"^ rf

2

—

illustrated article

of a test of one of the four

L- SIii~»E

40 2

£.

though the projecting copper wire be raised to a red heat
close up to the glass. As a further advantage of the flattening
of the copper it is stated that the rolling forces out some of
the occluded gases. Lond. Ehc. Eiig'iiig. May 16.

greater part of the load

10.

1

J3

for

occasional

working of an oil
to existing wind

made

rf
CO

-^

is

—Lond. Elec., May
— An account

less

is

the

12

M

^

of copper about 50 per cent of the seals will crack, but below this
gauge 0.075
no cracking whatever takes place, even

—

are finally

references

14

S

70

below the point of critical thickresult.
For the lead glass ijsually

flattened

Power Company. .^n
Power Company which

require

not

:

mm

British

found that the cost

:£

then no cracking w-ill
employed by lamp manufacturers, this critical thickness has been
determined by experiment at about o.i
and with this gauge-

Electri'-

is

does

it

\

3

increased,

the cracking strain of the copper upon the glass reduced,

—

of a wind-mill installation with an

it

Parsons turbo-alternators

16

jsess.

cost of gener-

—

Turbo-Alternators.

S

is

the first 2,000,000

The

skilled attention necessary to the satisfactory

90

the copper

made

is

oil-engine installation and

IR

if

—

is

.

and

for

per kw-hour after.

1.2 cents

estimated at 0.5 cents. Lond. Elec. May 3.
IVInd Power. W. O. Hossn.^ill. The conclusion of his
article on the generation of electricity from wind power.
A
ation

100

is

kw-hour

fixed at 1.4 cents per

is

kw-hours and

any point when the copper is in strip form than if the copper
were a cylindrical wire of equal cross-sectional area. As tho

so

—

Furnace Gas Poiver for a Centra! Station. .\ note
La Societe des Forges d'Eich is installing at
Dommeldingden in Luxemburg a central station which will
Blast

slating

at

is

—

In Cement Works.
.-Xn illustrated descripcement works which is the first to have installed electric motors for all purposes throughout the works.
The installation is very successful. Induction motors are used
throughout and except three 50-hp machines they are provided
with wound rotors and slip rings so that resistance can be in-

Electric

.••500-kw

proportion of the surface area to mass of copper
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tion of a British

less

is

1

Maximumcircuits,

low voltage
motor,

the

is reciuircd at the commutator of the single-phase
commutator becomes large, heavy and expensive.

—

.

—
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A

large contact surface for the brushes

renewal
occur.
the

On

required and their

is

Commutation troubles

expensive.

is

will nevertheless

account of the large currents supplied to the brushes
losses will be high and this will contribute

commutation

to lowering the efficiency of the single-pbase motor.

motor

When

tht

from rest, a strong current is mduced in
the short-circuited armature coils which are thereby heated up
to a dangerous temperature.
On account of the higher speed
of the single-phase motor the ratio of gearing must be larger.
This diminishes the efficiency and causes the gearing to be
more quickly worn out. .\nother particular disadvantage of
the single-phase motor is the relatively low tractive force at
which the wheels begin to slip. The total tractive force is larger
with a direct-current system if the same power is assumed for
starts slowly

The starting torque is the better the higher the
frequency; on the other hand, the operation of single-phase
motors is poorer in other respects the higher the frequency.

the motors.

which frequencj' the operation of
unsatisfactory.
At zero periodicity, that is for direct current, we have none of these difficulties.
The day will come when enough time and money has
been spent for experiments v.ith single-phase motors and when
the opinion will be quite general that the direct-current motor
is Eupericr to the singic-phase motor for traction purposes.
It
is a different question whether the direct-current motor will
also maintain its superiority over the three-phase motor for the
electrification of main roads."
Elek. und Masch., May 12.
"It

is

say

to

diflficult

single-phase motor

Suspension

is

at

the

least

Motors.

cf

— M.mxhema

and

Mazen.

— Two

papers presented before the International Society of Electricians
in Paris on methods of suspending motors on cars and methods

Vol.

Borough of St. Pancras.
For load factors of less than 50 per cent the St. Pancras rates
are the more favorable to the consumer, but between 50 and
100 per cent the L. C. C. rates are to be preferred. However,
it is practically certain that the bulk of the motor load in London is of such a nature as to work out at less than 50 per cent.
Instances of load factors greater than this are comparatively

The

rare.

L.

per

£6.155.

C.

C.

cur\-e

based on an

is

demanded

kilowatt

plus

The

City of

London Company

1895 and 5.46 cents

in

for

all

tained

area

received 13 cents per kw-hour

10 years later.

The average

price ob-

year by the Charing Cross Company in the city
even lower, being 5.34 cents. For municipal under-

last

is

takings the prices received are lower than those of the com-

Last year the average price in Stepney was only 3.34
London. The hope is expressed that the

panies.

cents, the lowest in

central

supply business

station

undisturbed for some time

in

Great Britain will be

come and

to

—

will not be

left

hampered

by fresh legislation. Lond. Elcc, May 10.
British Central Station Account. An analysis of the annual
report of W. C. P. Tapper, of the electric station of Stepney.

The

total

maximum

kw

—

capacity of the station

is

3720 kilowatts and the

8 cp

miles in

unit

energy consumed. Such energy would be measured on the consumer's side of any transforming apparatus and would be
supplied in form of continuous current.
The cost of transforming, too, would be borne by the Council. Tables are then
given showing the variation in prices per kw-hour obtained by
private companies and municipal stations in London during the
last ten years.
The amount received by the various undertakings for every kw-hour sold has been gradually reduced.

Railway from the Angel as

i,'4

charge of

initial

per

0.33d.

connections for private lighting represent

far as Euston, about

23

the other those at present used in the

of gearing them to the driving wheels. La Revue Elec, May 15.
Underground Raihi'ay in London. An illustrated description
of the newly opened extension of the City and South London

—

XLIX. No.

cp

supply

demanded was 2414

The lamp

kilowatts.

108,033 lamps

of 8
and the motor connections are equivalent to 70.450 lamps of

The

(or roughly 2250 hp).
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3.— POWEK SUPPLY CURVES.

l-Kl.

The new ({''"f ''•'it'nK plant for this extension consists
of two 300-kw, soo-volt generators. Lond. U-lcc. Eng'ing, May
lb; Lond. Elcc. May 17.
Electric Ambulances.
An illuslrated description of the now
electric ambulances of the city of London.
The battery on th-.car consi<it.<i of 45 pasieJ cells. The total weight is about 1000
poiind.i and the capacity i» about 135 ampere hours.
The
positivis have a life cf about 12 iiionlhs ar more.
In connection
with the «ch(mc
coniplctc telephone call system lias been
Lond. Eire, May 17.
estalilished.
length.

—

—

,1

—

Inatallatlona,
Electric

I'lmu-r

comlusion of
is

(jivcn

of

Supply

System* and Appliances.
in

London.-

bin Ions illu.stratcd serial.

the

financial

aipcct

of

L,

\<

A

electric

Pf.ahson.

— Tlic

brief cunsidcration

power supply

in

Fig 3 shows how the charKcs set forth
London County Council bill compare with those at presvogue.
The cost per kilowatt per annum is plotted

4.(10

Motors

cents.

1.94

Public lighting

2.58

"

.Average for total supply

3.48

"

wotks coil per kw-hour sold was 1.44 cent, the total
cost excludinv; capital charges was i.iX) cents and the tola! cost
Elcc linu'lng,
incIiKliiiK capital charges was 31.) cents. -Loud

The

May

total

I'l

C'liariuK

Cro.i.f.

Cliariiig Cross,

The
total

in

\(ILTA(;K KKl.AV,

Private ligliting

Jjindon as a whole.

against load factor, one curve representing the L. C. C. rates and

— LOW

I'he follow187,133 lamps of 8 cp (or alxjut sfxio kilowatts).
ing figures show the average income in cents per kw-hour sold:

in the

ent

4.

400 arc lamps and 109 incandescent lamps, equivalent together
Thus the total connections amount to
to 8650 lamps of 8 cp.

The

tot.il

account

of

Ihe

annual

report

City Electricity .Supply

of

the

Company.

kwlioiirs generated was 24,500,000 and the
kw-hours sold to consumers was iO.()04,soi.
expenditure per kw-hour sold to consumers was 4.0O

nuiulii-r of

number
total

— An

West End &

of

cents aiul the total revenue

().66 cents.

— Lond.

Elec,

May

17.

—
JrxE

8.

Miiiiiiiuin-I'ottage

of

Relay

Alternating

for

no-voltage

a

relay

Current.

alternating

for

—A

current

de01

English design which combines a tim« element with an instantaneous no-voltage release mechanism. The release, as shown

shaded pole electromagnet A, energized
connected across the mains, or to the secondary- of a
potential transformer.
Between the poles of the shaded-pole
electromagnet a metal disk B is pivoted.
It is so arranged
that when the coil on the electromagnet is energized by the
supply voltage the disk rotates and winds up a suspended
in Fig. 4. consists of a

by a

:
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icoy.

scription

—

-

coil

weight C.
The string to which the suspended weight is attached has two stops fastened to it, one above and one below a
slot in a pivoted lever D. which lever carries contacts which,
when the weight is in its bottom position, come against two
fixed contacts and complete an electric circuit between them.
The completion of this circuit causes current to flow round a
trip coil, which is adapted to cause the controlled circuit breaker
to open circuit. When the supplied voltage is at its full value,
or above a certain minimum, the rotatable disk will keep the
suspended weight in its top position, and thus contact is not
made between the two fixed contacts. When the supply voltage,
however, falls below a certain minimum, the suspended weight
is too large to be held up by the reduced voltage
thus, it
begins to fall, and when it reaches the bottom of its travel,
contact is made between the two fixed contacts and the switch
is open-circuited.
It will be seen that when the weight is completely wound up. the bottom projection on the supporting
string engages on the bottom side of the pivoted lever. When
the weight is in the bottom position, the other projection on the
string engages on the upper side of the pivoted lever.
The
time taken by the weight to fall gives the time element. a<.
contact is not mnde between the fixed contacts until the weight
has fallen to, or nearly to. its bottom position.
The current
required to operate the trip coil is preferably taken from some
other source, which remains unaffected when the supply voltage
falls.
In some cases, however, the current for working the
trip coil could be taken from a series transformer included in
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Engineers for bare conductors and insulated conductors,
with explanatory articles by H. Passavant and J.
Teichniiiller.
The new tables for rubber-insulated copper wires
in house wiring are based on the fact that a continuous action
of temperatures above 50 degrees C. will cause a deterioration
of rubber insulation after 800 or 1000 hours.
Since the continuous use of the wires for such a long period hardly does
occur in practice, the effect of the heat of the current will be
much less and it is therefore safe to specify that 50 degrees C.
should be the maximum tem.perature. The average temperatrical

together

room

assumed

30 degrees C, therefore an inExtreme cases such as
placing conductors in boiler houses or near heating channels
are, of course, not included in the tables.
The maximum curture of a

is

crease of 20 degrees C.

is

at

permitted.

rent calculated on this basis

is

the current at which the fuses

was assumed that fuses

withstand

will blow.

It

their rated

normal current continuously and only after passing

this

value

will

they

fuse.

on

figures determined

C

The following
Column A

this basis.

section in square millimeters.

current in amperes,

will

B

gives the

table

1.25 times

gives

the

gives the cross-

maximum

permissible

gives the rated capacity of the fuses in

amperes

:

the same circuit as the controlled apparatus.

6
6
10
13

9
II

14
20
25

-.3

4

20
25
35
60
80
ibo
125
160
190
—-5
260
300

3"

43
45
100

16

1^5
160
200
240
280
325
3S0
450
540
640
760
880
1050
1250

33
50
70

95
120
150
185
240
310
400
500
623

800
1000

360
430
500
600
700
830
1000

In this case the

would be normally short-circuited bj- the pivoted lever.
and this short-circuit would be removed when the time element
had elapsed after the supplied voltage had fallen below the
fixed minimum.
Lond. Elec. Eng'iiig, May 16.
trip coil

—

Bare copper wires up to 50 sq. mm. in cross-section are also
determined according to this table. Numerous tables are
given for flexibles and for different systems of cables buried in
to be

earth.

Elek. Zeit.,

May

16.

Wires, Wiring and Conduits.

—

J. TEicHMULLEr;
on formulas for determining the
current carrying capacitj' of conductors for house installation.-..
On the supposition that the heat given off from a current
carrying conductor is proportional to the surface, to the difference of temperature of conductor and surroundings and to
''
:= cd
the time. J. Mueller 50 years ago gave the formula
is the current and d the diameter, c being a constant.
where
cd
For th;n wires, however, he found that the formula
was valid. It has later been shown that in general the formula P =^ cd' + C:d', the correct one. For thin wires only
the first term on the right hand is to be taken into account,

Current-Carrying

AXD

HuM.\NM.

P.

of Conductors.

Ca/'flci/y

—An

article

—

—

M. Joh.\nsen. When
making final joints in gutta-percha core out at sea. cases may
arise where it would be desirable to check the jointer, for instance in gutta-percha core where air bubbles have appeared
before or in india-rubber core.
For such cases the methoJ
illustrated in Fig. 5 is recommended.
.\ metal trough filled
Testing Joints in Submarine Cables.

1'

1

1

for thick wires only the .second term.
first

this

has been considered with so

that the .Association of
it,

thus be seen that

two formulas givcii above are only special cases of
more general formula. The first formula with the power

the

1.5

It will

=

in

i8g6.

their

house

table

German
for

much

respect for a long time

Electrical F.ngincers based on

the curreri't-carrying capacities

They found

of

on that this
was not fair for thin wire, and their table was changed so as
to permit a higher current for the smaller cross-sections up to
wires

for

installations.

later

millimeters.
The authors have carried out new
and found that the general formula with the two constants
given above is perfectly correct for bare wires in a closed
room and also for rubbcr-iiisulatod wires. The results arj
given in tables and diagrams. P.lck. Zeit., May g,

35

srpiaro

tests

Standardization of Wires and Cables.

proposed by committees of the

— The

Gorman

new wiring

.Xsiociation

rules

of Elec-

FIG.

5.— TESTING SUBM.^RINE CABLE JOINTS.

suspended by a piece of gutta-percha core, and
room is clamped on to the mttal trough.
.\ battery giving a high
pressure is connected to this lead
through a sensitive galvanometer, and one pole of the battery
is connected to earth as well as one end of the cable.
Any
steady deflection due to leakage is to be noted.
Whon the
joint is ready for cooling and a foot or so of the giitta-perch.i
core on both sides has been bared, carefully cleaned with
spirits of wine and dried by the flame of a spirit lamp, the
joint is immersed. If this produces an additional deflection on
the galvanometer the joint should be rejected. The test incurs
no delay in splicing through, as the joint must in any event
with water

is

a lead to the testing

be immersed for cooling.

.\iK)thor

noteworthy feature

is

that

—

—

—

ELECTRICAL WORLD.
a

fault

or low-insulation place

in

this test impossible or insensitive.

—

the cable does not render

—Lond.

May

Elcc,

10.

—

Underground Mains. W. Fernie. A communication in
which the writer contends, contrary to the statements made by
several speakers in the recent discussion on Rogerson's paper
on underground mains, that a three-core cable should be cheaper
than three single cables for three-wire distributing networks.
He quotes figures in support of this contention. Lond. Elec.
Eng'ing, Maj- 16.

—

Electrophysics and Magnetism.

—

—

Analysis of Atterftating Current Curi-es. H. V.wreck.^.
The author first describes a method for quickly determining the
different harmonics, up to the ninth one, of alternating-wave
cur\'es.

This method

is

specially suitable for the first approxi-

maite determination of the amplitudes.

In the second part a

modification of the method of Houston and Kennelly

May

Elek. Zeit.,

scribed.

is

9.

—

—

He does not believe that electric reduction
of iron ore will be of practical importance in the near future
of various processes.

it may become an established industry in 20 or 50 years.
the other hand, he believes in the use of the electric furnace

though

On

for steel refining

and he even

tiiinks that instead of

combining

the blast furnace for ore reduction, with the open hearth furnace or the Bessemer converter for making ordinary steel and

Vol.

XLIX. Xo.

results

summed up

of the investigation are

follows

as

it

is

necessary

only

to

connect

between one conductor and

must be connected

eartTi

and to determme which

s

'.

parallel

in

creases by a certain percentage.

Induction Coils.

— E.

\\".

Elek. Zeit.,

Ehnert.

— The

May

9.

continuation of his

paper on the theory and predetermination of induction coils.
The author discusses the calculation of the secondary, the
condenser, the influence of the size of condenser on spark
length, the influence of self-induction of the primary coil on the
spark length, and the relation between frequency and capacity
of an induction coil. The paper is to be concluded. Elek. und
Masch., May 12.

—

—

R. Kopp.
The municipal electricity works
Frankfurt have received official permission to test electricity
In the present article a
meters and measuring instruments.
full description of the testing bureau with photographs and
drawings is given. The article is to be concluded. Elek. Zeit.,

Testing Bureau.

in

16.

—

Percentage Bridge. A. C. Longden. -An article in which 'he
author calls attention to the percentage bridge which has been
proposed by H. C. Parker. He empliasizes that '.his :nethod
with a few modifications is in no way inferior to tlie CareyFoster method, and that in some ways it is a better method.
The author first discusses its various advantages ami then shows
how one source of error may be eliminated. Phys. Rev., April.
Measuring Resistance of Battery. H. Pecheux. Aa illustrated note on measuring the resistance of a battery on closed
circuit by means of a Wheatstone bridge method, the battery
being in one arm and three resistances in the three other irn:s,
with a high-resistance mirror-galvanometer in one cross conBalance is obt.iined
nection and a switch in the other one.
when the deflection of the galvanometer remains the same
whether the last-named switch is open or closed. 'I he proce-

K.

INTERRUPTER CO.M MUTATOR.

with the tltctric furnace for refining this steel, it will be posto omit the open hearth furnace or Bessemer converter

dure in the use of the method
age Elec, May 4.

—

and refine directly in an electric furnace the pig iron coming
from the blast furnace. He thinks that both the arc type of
furnace, represented by the Hcrcult and Keller furnaces, and
the induction type will attain a permanent position for special
purposes in Ihc steel industry of the future. I^md. FJec..

—

17

Units,

Measurements and Instruments.

end of

twelfth.

\s

not oi)|H>8cd to this piece during one revolution of

To

use the same construction for a commufator,

two, instead <A one, metallic pieces

.S',

and

.S'j

are provided, so

KK\ or the KK, in the lower diagram in
6 is closed according to whether the mcrc^jry flowing from
the end of lubes D make* contact with S\ or with .V,.
This
interrupter may Ik- used for various ex|)eriniental purposes
that cither the circuit
I'ig.

I'kr d(Tt»-rmining the capacity

an

clcctrfilytic cell, etc,

abstracted

in

lilrk.

Stea.turrmfnt

Saiiii.ka

of

of condenser', the polari/ntion of
Ann. d. I'hys, Vol. 20, p. 584;

— From

Zeit.,

May

Insulation

9.

liesislanee

-The conclusicn of his article on

and
tin-

(

apacily.

—

—

the ninth and

I)

Signals.

Telephonic Transmissidn Measurements. B. S. Cohen and
M. Shepherd. .-V paper read before the (British) InstituThe authors first give oscillograph
tion ofi Electrical Engineers.
records of wave forms produced by sounding various letters into
a transmitter by which the distortion produced by a cable can be
Ntudicd. The analysis of some of the waves reproduced brings
G.

Mercury Interrupter as Commutator. J. Zenneck. .\ mercury interrupter of a certain Cierman company consists essentially of a revolving lube l< (in the upper diagram of Fig. 6)
with a lateral horizonial IuIk' I) from which mercury flows out
and makci contact with a metallic piece. .Since this piece is
not entirely circular the curremt is interrupted whenever the
the axle K.

L'Eclair-

described in detail.

to light the fact that the attenuation of the current lieliavod in

—

—

is

Telegraphy, Telephony and

sible

May

re-

with the voltmeter so
that the potential difference between conductor and earth desistance

—

— MERCIJRY

The

volt-meter

high-resistance

a

—

6.

:

and of the capacities on
the voltages between the conductors and earth is discussed. If
one measures the voltage of operation and the voltages of the
conductors against earth and repeats these measurements after
a resistance has been inserted between one or two conductors and
earth, the insulation resistances and capacities of the conductors
against earth can be found. For the purpose of a simple test
influence of the insulation resistances

May

FIC.

23.

insulaition resistance and of the capacity of the single conductors of alternating-current net-work during service.
The

de-

Electrochemistry and Batteries.
Electrie Furnace for Iron ond Steel.
J. B. C. Kersh.\w.
The concluding article of his long summary on yields and costs

———

—

J.

nuasurcinent of

case uitder investigation in a curiously fluctuating

the special

manner

frequency

the

as

increased.

Tlie

percentage of the

current received was 81 for the fundamental. 47 for the second
harmonic, .!;7 for the third, 46 for the fourth. 4J for the fifth,
28 for the

,1

fifteenth.

.sixth.

25 for the sevenlli,

for

the

tenth, 81

for the thirteenth,

The

i()

for

.10

the

for the eighth, 25

eleventh.

for the fourteenth

big ri-e at the eleventh harmonic

1.3

for

for

the

and 4 for the
very notice-

is

absence of any precise data regarding the terminal
conditions of the circuit renders it impossible to cxpl.iiu the
phenomena theoretically. .Some tests carried out on lixided
able, but the

an interesting mclhod of ascertaining the highest
was found that
It
in articulate speech.
the highest indispensable fretiuency lies l>clween 800 and 1100
and also lliat it is desirable to retain something higher than
Probably
tioo periods for really Ingh-grado transmission.
1500 pcriofls per sec<in<l woidd be (|iiite a satisfactory figure to
Pupin and others u>erl 7? to 8(X) frcbase calculations fin.
lines

led to

important

frequency

1

—
Jlne

—

ELECTRICAL

1907.

8,

quencies for

many

transmission calculations, and

it

with ithis value can be obtained experimentally when using actual speech waves. The authors then
discussed tlie nicasurements of telephonic current by the barret-

and other instruments and the measurement of power in
which the accurate measurement of the phase angle is particularly important.
Lond. Elcc, May 10 and 17.

Economics of R.mlkoad Coxstructiox. By W. L. Webb. New
\ork: John Wiley & Sons.
339 pages; 34 illustrations.
Price, $2.50.

ABR.\HA^r.

an

below o.i per
upon the diaphragm

efficiency

— An

The power

cent.
is

available

proportional to the

for

resistance

and to the square of the current. Whether the total available
power is utilized can be determined when the amplitude of
vfbration of the diaphragm is known, and when the force required to produce a steady deflection of the same amplitude is

The author lias carried out these determinations.
In a case quoted the resistance of the telephone wao 13 ohms,
and the telephone current 3 milliamperes. The displacement of
measured.

diaphragm was found to be one-third of a micron, or
0.0003 mm.
"The elastic force of the diaphragm when displaced to that amount was about 100 degrees." The frequency
of the note sounded was 200, in otlier words, the alternatingcurrent traversing the telephone was one of 200 periods per
second.
These data suffice for approximately determining the
electric power received and the mechanical power developed by
the diaphragm. The former was 700 c. g. 3. units as a minimum
and the latter I c. g. s. unit as a maximum. The actual efficiency
the

is

certainly less than

May

Eng'ing,

i

in 700.

probably

much

less.

—Lond.

Elec.

16.

Steno-Telegraphy.~\n

illustrated

description of the "steno-

code" which intend; a revision of the telegraphic alphabet so as
to reduce to a minimum the number of impulses required for
each character used in the work of telegraphic transmission.

While

in the Morse-code tape notation of the Kelvin recorder
elements are used— namely, a right-and-left movement
(according to the direction of the current) and the zero or
spacing element, there are five elements in the Stenocode no-

three

namely,

a strong riglit. a strong left, a weak right, a
(according to current direction and strength), and
a zero element, used for signalling and not always for spacing
purposes. Lond. Elec. May 10.

tation,

weak

left

—

Wireless

Telegraphy.

nating-current

—

.\.

transformers

Bi.ondel.

— For

supplying

some years

alter-

condensers

have been
used in wireless telegraphy and it has been found advantageous
to employ a certain amount of capacity.
This has been explained by the author as a primary resonance eflPect analogous
to the Ferranti effect.
Such transformers with secondary condensers in resonance are used ini the new station at Nauen. the
transformers having open magnetic circuits. For the purposes
of laboratory experiments the resonance transformer is also
well known.
The author thinks that its theory is not yet completely understood. He shows that the regulation of resonance
can be obtained in the primary circuit and that the resonance of
the secondary circuit can be obtained just as well with transformers with clo.'H.'d magnetic circuit and separate self-induction
coils as with transformers with an open magnetic circuiit.
The
author thinks that too much stress is generally laid on the
question of resonance, as though the object to be obtained was
always an increase of the secondary voltage. He endeavors to

show

that

the

feature

of this

regulation

system of wireless
telegraphy rests rather in the oscillatory phenomena produced
when the period of the complex system is more or less near
the period of the current employed for feeding it. absolute
timing being not always desirable. The paper, which is highly
mathematical, is to be continued. L'Eclairage Elec, May 18.

—

—

Telephony. De L.\nd. A continuation of his long serial
giving notes on the dcvclopuu-nt of telephone service. In the
present installment, he deals wilh telephone line construction
in

early

days.

Popular Seieiiee Mnnlhly. June.

work, which

when

adds

in

volume

tliis

to

his

series

on

railroad

not only of special interest at this juncture
public attention is closely concentrated on

is

much

so

i-ailroad

account of an
investigation which shows that the telephone as an instrument
for converting alternating-currents into sound vibrations has
action

Webb

Prof.

ter

—
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BOOK REVIEWS.

damping

constants calculated

— H.

L D

important

is

to note that this represents a fair average frequency, as

EfUcieiuy of TcU'plwiics.

W

and valuations, but

costs

engineer finds many, if not
tions forcing their way into

all

also when the electrical
of these economic considera-

ihis calculations.
The first part
of the book deals with the financial and legal elements
of the
construction problem, and embraces many of the topics now
under fierce controversy.
The second part takes up the

operating parts of the problem, and the third deals with
the
physical elements— distance, curvature, grades, etc.
-It
is
to
be understood that the whole subject is dealt with from the
steam locomotive standpoint, but it is none ithe less valuable
for that, although a good many of the data would
have under-

gone change if
and argument.

electric locomotives

were the basis of calculation
note that the chapter on track economics

We

has nothing to say about
Ste.a,m

Turbines:

Practice

The Technical
trated.

This

rail

Press,

breakage.

and Theory.

Brattleboro,

By

Vt

L. G. French.
418 pages; illus-

Price, $3.

and comprehensive volume based largely
handled by Mr. French in recent years
when he was editor of Machinery. Part of the book is historical and in narrative form, embracing the
chief patents;
but the major portion is devoted to apparatus that is
now in
use and to the principles upon which it is constructed.
The
upon

is

usefid

a

articles written or

mathematical treatment deals mainly with the adiabatic flow
of steam and the nature of turbine vanes and a
good deal of
data is given as to tests upon the flow of steam, the
action
of steam on vanes and the performance of turbines
as compared with reciprocating units.
Three or four chapters are
well devoted to care and management, condensing
;

apparatus
while an appendix gives cur\'es of the
kinetic energy of a steam jet in foot-pounds, and the
velocity
of a steam jet in feet per second, assuming the steam
to be dry
for high vacuum,

initially

and that

etc.,

attains

its velocity as the result of adiabatic
profusely illustrated and well indexed,
but it would have been a source of great convenience if
the
engravings had been numbered serially throughout the

expansion.

it

The book

is

book

instead of being figured separately for each chapter.

N ew
a

System of Rating Incandescent Lamps.

The Sterling Electrical Manufacturing Company has adopted
new system of rating electric lamps, based upon the principle

that

the renewal cost per kw-hour of 8-cp, i6-cp and
32-cp
lamps should be the same. Under the present system the cost
of renewal per kw-hour is greater for the 8-cp lamp than
the

i6-cp lamp, and less for the 32-cp lamp. The new departure
involves a change in rating such that the 8-cp lamp will burn
at a
less intrinsic brilliancy

and therefore with a longer life than the
lamp will burn with a higher

i6-cp lamp; and that the 32-cp
intrinsic brilliancy and,

therefore, with a shorter life than the

16-cp lamp.

The new

line of Sterling

lamps is so constructed than an S-cp
enough to consume as many kw-hours
as the 16-cp lamp, and a 32-cp lamp will consume during its
life
a quantity less than twice the kw-hours for the 16-cp lamp,
this

lamp

will live just long

latter disproportion

being due to the fact that the cost of the
not twice the cost of the 16-cp lamp. The effect
of this rating is to decrease the expense and increase the income
to central stations for the 8-cp lamp and to decrease
the expense to a consumer for the 32-cp lamp. This method gives
32-cp lamp

is

the central station man an opportunity to say to the small
storekeeper and others where it is wished to drive out gas competition that if he puts in this type of lamp it will cost him
less

ELECTRICAL WORLD
per candle-power than the i6-cp lamp, while

it

will not increase

the cost to the station, as the cost of renewal per

kw-hour

is

not increased.

Vol.
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points of the switch being numbered to correspond with the
charging plug terminals. The ammeter is so arranged that it

two

will indicate the current in either of the

sets of

charging

terminals or in both, being provided with a flexible cinnector

Mercury Arc Rectifier Charging
Washington Garage.
Among

the

first

to

Outfit in

ington, D.

C.

take advantage of the compactness and

Cook &

Five mercurj' arc

means of charging
Stoddard Company, of Washrectifier

by the
their garage about

outfits,

built

General Electric Company, were installed in
a year ago. Each of these five charging units consists of a 4O7
ampere mercury arc rectifier tube, mounted on a black enamel
slate panel wath the necessary switches, instruments and fittings
grouped neatly below. Terminals are so arranged that from
one to ten vehicles can be charged at one time, each vehicle
having a battery equipment of from 12 to 14 cells with a norma!
maximum charging rate of 20 amperes.
The flexibility of the charging system is still further enhanced by the wiring arrangement in the garage. Cables run
from the back of the panels through conduit to the ceiling. The
conduits extend to various points in the room carrying several
cables each. Each cable terminates in a plug, by which connection can be

made

to the vehicle battery.

This connection-fitting

Mercukv Arc Rectifiers
when not

in use is rolled

tain roller.
a definite

The garage

up

floor

to the ceiling
is

in

on an ordinary cur-

divided into spaces, eacli having

Company

:i

machine on any panel, suitable cables being provided between
Five mapanels to enable such interconnections to be made.
to

the

two

in

parallel

per rectifier unit.

machines being charged arc

changeable on the charging panel, it is possible after
of scries charging to rearrange the vehicles, so that
In this way
of like capacity can be kept together.
economical arrangement of batteries for charging can

inter-

a period

batteries

has recently built three electrically propelled trucks,

two of which are in service in the Broad Street station, Philadelphia, and the third in Altoona.
Although similar in general appearance, the three trucks are
not alike. They are regarded as still in the experimental state,
and monthly reports of operation are compiled with a view of
developing

the

Three
meters and one ammeter.

Gar.\gf.,

capacity of

i.?6

walks ahead of

It

is

it

VVasi:ington. D. C.

The

ampere-hours.

batteries arc charged about

eight hours daily at the rate of 17 amperes.
the rear wheels

is

series-wound, 20-volt motor.

driven by a Wostinghouse 4-pole,
Double reduction gearing is used

between the motor and rear wheel, and each motor is provided
with a solenoid brake of the multiple disk type on the end of its
shaft.
These brakes form an essential clement in securing
safe operation; for the truck cannot start itself even if on au
incline, aiul if in motion it is stopjjcd promptly and automatically as soon as the power is shut of?.
Only
Control of the motor is made as simple as possible.
Ilicsc
two speeds forward and two backward are provided.
are approximately 4 .ind 6 miles per hour for the loiidiil Irmk.
enough.

measures the voltage across each set of batteries as tluy are
This is accomplished by nii-.nin of a dial ^witrli. the
charging.

who

hand

and steers it with
a tongue, or handle, in the same way that he would if it were
not electrically propelled'. Power is taken from a storage battery contained in a box secured to the under side of the platform near the middle. It consists of 14 Willar cells wHth a
operated by one man,

and on the crowded

milicatcs the total dircct-rurrnit v.iltagc across the direct-current terminals, while the other, a r.S volt scale instrument,

The following

be most serviceable up to the present time.
general appearance, the truck is' similar to the
drawn type universally used throughout the country.

easily be

moinited on each panel, two voltl)nt vnllmclcr having a .loo-volt scale

use.

In

The two motors
instruments arc

general

to

the most

made.

for

type

best

description applies to the particular truck which has been found

Each of

number.

Since the circuits

For carrying baggage and mail between trains, and the baggage and mail rooms of stations, .the Pennsylvania Railroad

Cook & SrnDD.vRn

The machines to be charged arc run to their respective |)laces.
and by means of the flexible terminal, connection is made with
circuit on the rectifier panel bearing, bearing the same numBy this method it is possible to transfer any
ber as the space.

chines are charged in scries,

Baggage Trucks.

Electric

simplicity of the merciir>- arc rectifier as a

storage batteries, was the

which taps into suitable plug terminals.

for this purpose

pl.il

fornis these r.ites h.-ive hi'cn

are oi>cratcd

in

series

fi'iind

f;ist

and nn the low speed

The motor

current is cnntrollid
by two singlr-prilc solenoid switches; one for the low and the
i.lhcr for the high speed.
These switches are enclosed in a box
directly In front of the storage bnllcrics. and current for
small box nn the
nprrating them is controlled by ciinlael'. in
a wire resistance

is

inserted.

:i

outer end of the tongue or handle.

Juke

8,

1907.

i:

L K

L"

r

R

I

WO

C A L

The contact box is of metal, cylindrical in form, and operated
by a rod which slides axially through it. The rod is provided
at one end with a ring-, which is readily grasped by the
A slight movement of the rod starts the truck foroperator.
ward at low speed further movement of the rod gives high
;

R LD
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"The generator was received about June

1902.

1,

vice October 15, for 11 hours per day until

Put

November

in ser-

9,

when

24 hours per day service was required.
January 25, 1904,
shortly after noon, the paper pulley on exciter went to pieces.
A cast iron pulley being on hand, a shut-down of 15 minutes
was recorded. From June 13 to 18, 1904, the switchboard was
moved, and all feeder circuits were connected directly on the
machine without switches or fuses, by means of jumpers without a single mishap .to cause a shut-down. Last fall one of the
screws worked out of one of the split oil rings on pulley end.
Not being able to shut down, we ran along with the remaining one

till

March

when

28, 1907,

the machine

was shut down

thoroughly cleaned out new oil put in bearings
collector rings turned true
the broken oil ring fixed and service commenced as usual, Vacouline oil being used during this
for three days

;

;

:

;

The

run.

alternator

is

driven,

belt

and an engine located

at

either side with belt attached in case of emergency.
in

mind

that this

to 60 per cent, its

Bearing
machine carries a continuous overload of 25
record is truly wonderful."

Powerful Renold Silent
The
has
ELECTRIC BAGG.\GE TRUCK.

The rod

by a spring so
It cannot
be started by any accidental knock, but only by an intentional
The pole changing switch for running the
pull on the ring.
truck backward or forward, is located in the box with the
solenoid switches and operated by a small lever under the front
The tongue or handle is connected by reach
of the platform.
rods to pivoted bell cranks carrying the two front wheels in a
speed.

is

returned to the

that the instant the ring

way

in

off position

released the truck stops.

similar to that generally used

This truck has been

won
man

is

upon automobiles.

operation about six months and has

the confidence and approval of the
is

men who

use

it.

One

enabled to handle immense loads of baggage and mail

quickly and without the usual tugging and pulling by several

men.

A

Non-Stop Run.

Seattle

installed

Brewing & Malting Company, Seattle, Wash.,
largest Renold Silent chain drive in this

the

country^- a 325-hp parallel transmission to refrigerating
machinery; and under the supervision of Wm. M. Piatt, assistant city engineer, Columbia, S. C, a single strand Renold Silent
chain drive has been put in to operate a Worthington centrifugal pump from a horizontal turbine at a speed of 1755 feet
per minute. The two chains for the brewing company are run
side by side on single wheels 14 feet from center to center, the
load being uniformly distributed by Dodge spring-centers on the
driven wheel.

The speed

drive measures 11

is

1

100 feet a minute.

7 ins. center to center,

ft.

.\ Renold silent chain gear, as it is termed by the American
manufacturers, the Link-Belt Company, consists of the silent

The links, stamped
from high-carbon steel, are held together by hardened steel
pins and bushings which make a practically indestructible joint
and one which provides the greatest possible bearing surface
chain and especially cut sprocket wheels.

It is

due to the peculiar formation

method of contact with the wheels,

of the links and their

that

common to the ordinary drive-chain are
The stretch that may result from wear of the teeth

the defects and racket

overcome.
is compensated for by the chain automatically assuming a larger
pitch diameter while providing the surest possible contact with
the driving and driven wheel, one half the circumference of
each wheel being always in mesh. .\s this continues to be

J25-HP SILENT CHAIN

NON-STOP RVN.

when

DRIVE.

becomes worn,

three-phase, belt-driven alternator built by the (ieneral Electric

the case, even

This generator ran more than four years, 24 hours
a day, with a single stop of 15 minutes due to a defective pulley.
The details of this performance are given by Mr. Rhodes, assistant manager of the United States Smelting Company, West

maximum efficiency will be maintained
may be severe enough to completely

Jordan. lUah, as follows:

or cold temperature,

Company.

The pump

and has a capacity

of 225 hp.

for a given width of chain.

have become such a standard product
that attention is seldom called to that thoroughness of design
and construction which results in such a record of reliability
as that shown in the following statement concerning a 150-kw,
Electrical generators

Chain Drives.

the chain

its

is

evident that

The chain will run in either direction with uniform
and positive action and is not adversely affected by hot

drives.
quiet,

it

although the demands
incapacitate ordinary

damp

or oily situations.

:

Exhibit Notes

Washington N.
The

finest exhibition

convention

of

the.

ever

he'.d l)y

Xational

members

associate

Electric

Light

at

Association

any
was

opened promptly on ^londay night in the large ballroom of the
New Willard Hotel amid the din of music and a flood of light.
The booths were arranged along the outer walls, and in the
center of the room, with two aisles leading from the convention
hall to the registration bureau at the other end of the building.
Symmetry and taste were everywhere apparent in the arrangeThe booths were uniform in size and decoration, the
ment.

woodwork being painted white with

the

name of

the e.Khibitor

Sweeping gently from the center of the arched ceiling
to its base were festoons of evergreens, hidden among whicli,
and conforming to the curves, were 2000 4-cp, specially-dipped,
These were arranged on the Elblight
orange-colored lamps.
Along the walls, and stretching from column to colsystem.
umn, seventy Christmas tree outfits each containing eight lamps,
were entwined among the foliage and decorations, while at the
F Street end of the hall, on either aisle, was the monogram of
the National Electric Light Association, worked in colors and
Over 400 8-cp lamps
lighted by miniature incandescent lamps.
were distributed along the booths and in the circular windows
in gold.

I

il'.M-.KAC.

VlKW

111-

A. Convention

E. L.

i^XHIlimoN

li.M.I.

were erected and taps were taken through watt-hour meters to
Owing to the restricted space and weight
limitations of the floor, very few large exhibits were made; the
manufacturers of large apparatus contenting themselves with
showing photographic illustrations of their products. In the
room between tlie main hall and the registering office were interesting advertising exhibits of business-getting literature by
Brief descriptions of the
the large electric light companies.
exhibits

follov.-

The Oil Waste &
hibition

its

tracting grease,

as

its

new

oils,

Machine Company had on exand waste saving machine for exfrom almost any substance, as well

S.aving

well-known

oil

etc.,

turbine centrifugal

by a steam turbine and the
the shaft of the turbine

oil

oil

filter.

The

Al

\\

.\.-,

H M.
I

KiiHiWAV

1 .

iN

UN M..N MO.\

t

filtering

.

.\

.

I'..

its

L.

Janihi.s

Ei.KrTkic

and

also <Iisplayed

its

line

multiple arc lamps

W. W.

was n prisenteil by

oflice,

exhibited

10 lamps

in

a

I.
^.i;

II.

by

Warner.

light

seri>;s

arc

The company

circuit.

of iio-volt, alternating and direct-current
)esk fans an<l
its line of scries lamps.

,in<l

I

well-known "gyrofan" formed fiMtnres of Ihc
The Jandus ab.solute cut-out and peiulani pull switch

conipany's

exhibit.

with

charge of

Lamp Company was rcpnsenled

Company

boar<l

through

centrifugal

A.

presidenl, R. K. Mickey, G. A. Ni.slwt and

regnlal(jr

The

operated

materials, over the

in

Dynamo & Engine Company

NovKi.Tv Ini'aniikscknt

is

filter

representative.

ing; in fact, ihc floral sclicn.c and arrangement of lamp.s were
the .same as used at the InauKural Ball. In Ihe five chandeliers

the

was

exhibition

New York

Barker, the company's

latter

while in operation.

force carries the oil through the

cones to the outlet.

The

run into the

is

Mr. R. C. Eccleston, of the Ridgway

and allcrnatiMK currents of no and 220 volts were available
in each tKK>th, sti that working exhibits could be made if necessary.
The electricity was brouglil from the Potomac Electric
Power Company's mains in fhc basement to the musicians'

circular mil

the various exhibits.

in the ccilinK were the initials of ihc Associ;ilion lighted by
The whole cflfcct was very pleasfrosted incandescent lamps.

ordinarily used for liRhting Ihc ballroom the .I2cp lamps were
renlnvcd and 2.V) 2-cp lamps subslitnted in their stca<l. Direct

two 500,000

gallery on the tenth floor by three No.

.and one No. 4 o feeders in the elevator shafts. From the gallery the feeders ran under the platforms on which the booths

:
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for multiple lamps

was

also shown, as well as the company's

constant-current lamp for direct-current service.

Representing
the company were Mr. Eshleman, of the Cleveland office, and
Messrs. L. J. Costa and H. D. Endres. of the Philadelphia office.
Keystone Electriovl Instrument Comp-\ny displayed a
number of portable and switchboard instruments in the Jandus
booth, ilr. J. T. Man\-penny was the representative of the com-

pany at the convention.
DossERT & CoMP.^NY, Inc, had on exhibition
connectors for almost

all

a full line of its

joint

has been approved by the National Board of Fire Underwriters

where soldered joints would be required. Mr. E. A.
Dossert, H. B. Logan and J. J. Dossert were in attendance.
The American Electric He.\ter Company had on exhibition
a complete line of heating and cooking apparatus.
Commercial Truck Company of Americ.\ had one of its
for use

auto buses in use during the exposition, carrying passengers

from the hotel to the

Capitol. This vehicle has a 4-motor. fourwheel drive, the advantages of which are that the power is
distributed equally on all wheels so that less electric energy is
required in starting. This necessarily means a reduction in the
cost of battery maintenance and tire expense, and practically
does away with slipping or skidding. Mr. L. .\. Tirr,;ll, the
chief engineer of the company, was in attendance.

Crocker-Wheeler Company were represented by W.

Rodman

pleton,

Gilder, G.

50 volts and 4 amperes. The current for this purpose is taken
from the alternating-current street mains at 220 volts, 60 cycles.
regulating transformer steps up the voltage and regulates the

A

current supplied, and a mercury rectifier changes the current

from alternating

to

This metallic flame arc lamp reconsumed by the ordinary

direct.

quires one-half the electrical energy

carbon lamp, and

is

particularly adapted to street lighting, since

the rays of light are emitted from the flame in a horizontal di-

The Dossert

classes of work.

117s

W. Johnson and H.

C. .\p-

The

Loon.is.

and the color values are the best possible

rection,

The Westinghouse Lamp Company had burning
ber of

its

high-efficiency,

suspended from the ceiling.
The Westinghouse Electric & Manufacturing Company had
displayed on a table a very complete line of instruments, both
A sample of each of its
for switchboard and portable use.
graphic recording ammeters, voltmeters and wattmeters were
shown. The new carbon-break, circuit-breaker, was also shown,
as well as the popular small capacity circuit-breaker for motor

Fan motors

service.

in

both

12-in.

man-

its

ager, O. Baerwinkel.

National Metal Moulding Co.mpany
E. Corrigan, and

C.

its

sent

its

vice-president,

assistant manager. C. F.

Boynton. to

the convention.

Hugo Reisinger, the well-known dealer in imported carbons,
was represented by C. A. DuBosch.
Standard Underground Cable Company had a number of
.\mong
its representatives present during the convention week,
these were C. W. Davis, C. A. Brown and F. C. Cosby.
Carbon

National

Company was

Dickey, N. C. Cotabish and

J. S.

by

represented

D.

D.

Criger.

Company

occupied a prominent space in
This was used chiefly for the reception
of visitors, although a number of the company's fan motors
were on exhibition, and the booth was attractively decorated
and brilliantly illun.inated with the company's high efficiency
tungsten, tantalum and "Gem'' incandescent lamps.* Many of
these were displayed in combination with forms of Holophane

Gener.\l Electric

the

exhibition hall.

.\mong the many representatives of the company
J. R. Lovejoy, vice-president and sales manager;
C. D. Haskins, manager lighting department; E. E. Gilbert,
manager turbine sales department W. L. R. Emmet, engineer
P. D. Wagoner, manager transof the lighting department
reflectors,

present were:

;

;

foriiier sales

leigh,

H.

P.

.•\.

W. Wilcox,

department; A. D. Page, F.

D. Bobson. T. Bevan, A. F. Giles, G. L.

Buddy.

Dibble, H.

W.

W.

J.

Honley,

J.

Scribner,

Ilillman, F. H. Gale

and

W.

F. G.

C. B. Bur-

Thompson,

H. Coleman,

S. F.

Vaughn.
:

considering the limited space available for the display of the extensive lines marketed by these different companies for the field

covered by central station work. Many lines of new apparatus
were shown. The culiibition of the direct-current series arc

shown

in

to the public

for the first time.

These were

operation on the Fourleentli Street side of the

Willard Hotel, 8 of the lamps burning in

scries,

and

in addition a

New

each taking

sizes for alter-

bum

will not

new lamp which has been developed
which

for 250

strictly fireproof,

is

out under the most severe conditions of short

circuits.

The Nernst Lamp Company showed the development of a
new single-glower unit to provide a lamp to fill the gap that
has heretofore existed between the one and two-glower units,
the one-glower unit not giving sufficient light for certain classes
of lighting, and the two-glower unit giving more light than
This lamp takes

necessary.

downward

no

emitting

watts,

115

cp in a

and is equipped with a 4-in. clear ball.
In the Nernst Lamp Company's section of the booth was
shown two three-glower ceiling fixtures of art glass and also
one three-glower ceiling fi.xture with 9-in. Holophane hemisphere; also one three-glower ceiling fixture equipped with an
direction,

;

hemisphere, and one six-glower ceiling fixture
equipped with a 12-in. Holophone hemisphere. On a table were
shown several three-glower direct-connected lamps also four
single-glower Nernst lamps equipped with vertical glower.
opalescent

;

The Westinghouse Machine Company had on

e.xhibition vari-

ous sized battery plates showing the form and construction of
those used on the improved storage batteries. These plates are
of the Plante tj-pe, both the positive and negative being of pure
lead. The plates of the types shown were used in street railway

power plants

for load regulation, lighting plants, railway train

lighting, railway signaling, etc., etc.

The Westinghouse Companies maintained headquarters on the
ground floor of the New Willard Hotel, in the Pink Room,
where representatives of the companies congregated daily and
received their friends.

The following

is

a

list

of the representa-

tives present

IVeslinghouse Electric

&

Manufacluriiig

Company.—W. M.

McFarland, acting vice-president; G. M. Bates, J. W. Busch,
Philip Clegg, A. M. Dudley, C. S. Gibbs, C. B. Humphrey, A.
R. Laxton, S. L. Nicholson, E. T. Penrose. J.

The Westinghouse Companies exhibit occupied four booths.
The companies represented were the following The Westinghouse Machine Company. Westinghouse Electric & Manufacturing Company, Westinghouse Lamp Company and Nernst
Lamp Company. The arrangement of exhibits was very tasteful,

lamps was shown

i6-in.

arc lamps, including the series, multiple alternating-current and
direct-current, no and 220-volt lamps in a variety of finishes,

and

and cabinets, completed the exhibit.
ExcELLO Arc Lamp Company was represented by

and

nating and direct-connected currents were in evidence all over the
building. There was also shown many types of enclosed carbon

volts, direct-current, multiple series,

imperial arc headlight, together with panel boards

num-

candle-power from 20 to 50, all burning at a voltage of no.
Later in the week some tungsten lamps were burned in a cluster

showing the various applications of its products.
Crouse-HiNds Comp.\ny displayed a complete line of its wellknown "ccndulets." Bulletins were distributed in which various
applications of the company's product were illustrated and de-

The

a large

metalized-filament lamps ranging in

company's exhibit was made up of a number of photographs

scribed.

for this pur-

pose.

W.

Schrantz, C.

A. Brett, H, P. Davis, W. R. Dunbar, G. B. Griffin, R. B. Ingraham, Geo. F. Leak, J. C. McQuiston, J. M. Nicholson, W. R. Pinckard, H. C. Stier, J. C. Warren, E. M. Bischoff, Samuel Chase, Mr. De Lancey, W. B. Everest, G. W. Hill,
P. Billings.

J.

D. Jend, Irwin Lehman, F. D. Newberry, W. S. Rugg and
H. Van Stagcn.
The ll'cstiiighousc Miuhinc Company. Edwin Yawger, L.
.\. Phillips, L. L. Brinsmade, Mr. Nicholson, H, Van Blarcom

W.

—

and

J.

R. Bibhins.

Lamp Company. — T. Whaling.
Lamp Company. — Max Harris, J. H.

ll'estinghouse
jVfriii/

Barton, A. T. Holbrook and Otto Foell.

Gardiner, C. A.

;

1
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Electrical World had a booth on the end of the aisle facing
A line of standard books for central
station managers were on exhibition and copies of the June i
the registration bureau.

The

was represented
by Messrs. Martin, Cravath, McAllister and Onken, and the

number were

distributed.

editorial

staflf

department by Messrs. Wakeman, Elliott. Beard,
Walker, Church and Doyle.
Wagner Electric Manufacturing Company was represented
bv W. A. Layman, general manager of the St. Louis office
Walter Robins, the assistant general manager E. W. Goldschmidt, of the Xew York office; Brooks Faxson, of the Boston
office; John Mustard, of the Philadelphia branch; A. W. Jewett,
of the Chicago branch E. W. Henry, of the Atlanta office, and

business

;

;

,A.

W.

Wyckoflf, of the Pittsburg

office.

On

exhibition were a

company's well known single-phase induction
motors, both of the standard and variable speed types, together
with indicating switchboard and portable instruments.
M. O. Publishing Bureau had an exhibit in charge of A. H.

number of

the

lif,.

2.

— KxHiiiiTS

AT

Some of tininches high, formed a feature of the display.
company's literature was distributed and a map of the city of
Washington together with a small celluloid "Hawthorne" arc
lamp were distributed as souvenirs. Mr. Kockafellow was in
charge of the exhibit, assisted by Mr. Post, the advertising
manager of the company; Mr. Howlctt, sales manager of power
apparatus, Chicago office, and Mr. Templin, supply salesman of
office.

Many

other representatives of the

company

Oneida Commi;nitv,

Ltii.

— This

exhibit

was of

special

in-

men, the galv.inizcd chain made by the
community now being extensively cmpl'iyrd for raising and
lowering arc lamps and also for liafiging electric signs. Being
terest to central station

very heavily galvanized, the chain withstands the severest
weather conditions besides giving an air of security and pcr-

XLIX, No.

23.

to

work.

the 60 diflferent styles
played.

Milnes, Jr.

H. P. Brown demonstrated contact alloys ground clamps
and a new joint developed during the year. Mr. Ely, Mr.
Kroner and Mr. Coote represented Mr. Brown during the
convention.

The W.

J.

Bakr Electric Manufacturing Companv made

a very complete display of its electric heating

All

vices.

the

appliances

are

and cooking de-

equipped with "Eureka"

units

Back of the booth was an
The exhibit was in
electric sign with the name ''Barr-Iron."
charge of W. J. Barr and A. F. Brown, the New York representative of the company.
Southern Exchange Company was represented by the
president of the company, Mr. E. G. Chamberlain, and W. E.
Samples of Southern cedar and
Mitchell, the sales manager.

and

all

operate in the same way.

X.

L

V..

cross-arms of long-leaf Georgia pine were on exhibition as well
as photographs of the company's mills and pole yards in the
South.
The company makes a specialty of Southern white
cedar poles and yellow pine octagonal poles. Mr. Chamberlain,

many conventions of late, reports
company is doing the largest business in its existence.
G. M. Gkst who is sometimes called the electric undertaker
in that he buries wires, had on cxhiliition a number of photograjilis showing pictures of work in Mexico, Toronto and other
In the center of the Ixx'th was
points in the I'nited States.
a very large photograph showing the underground work built
by Mr. Gest for the American Telephone & Telegraph Company
between New York and Boston. The patented cable ratk made
by Mr. Gest was also shown. Mr. W. "l". Jackson, of the Cincinnati office had charge of the booth and Mr. Gest was a
who

is

a prominent figure at

that his

visitor

dro()ped in during the week.

Vol.

Short lengths of chain were given away and
and sizes of chain were prominently disThe exhibit was in charge of V. W. Lee and J. K.

manency

Washington Cunvention.

Illustrations of "Alice in MunicipalGrant and G. Marston.
land" were displayed as well as a complete library of works
on municipal ownership.
Western Electric Company made a telling display of
alternating-current and direct-current fan motors and also
two dirert-cnrrcnt and two alternating-current arc lamps. The
"Hawthorne" arc lamp which is very compact, being only 20

the Chiciigo

^^*ORLD.

on 'Thursday.

National Elei tkk
cheslnul

poles,

pins,

Suim'Ly
brackets,

flaming arc lamp which

may

CoMf,\Nv made an exhibit of
cross-arms,

etc.

The Helios

be used interchangeably on direct

and altrrnaling-curreiit circuits was a feature of the display.
The company also were contraclnrs for all the cleelrical work
done in connection with the rinivrntioii. K. C. Graham, T. L.

June
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Townsent and A,

_M.

Duiilop were the company's representa-

The PniLADELrHiA

Electrical and Manufacturing Com-

tives.

pany had

a very interesting exhibit close to the Convention

In the center of the booth was a section of a model
manhole fitted with conduit, cables, transformers, etc., with
Ha-11.

To one

leads for house connections.

was

side

the company's

incandescent street lighting fixtures, cut-outs, fuse boxes, joint
wrappers and plugs for conduit, etc. The exhibit was in charge

Bundy who was assisted by Mr. Manwaring.
American Instrument Company made a very neat

of C. L.
of

On

direct-current instruments.

its

of switchboard and portable

exhibition were

display

all

types

The ammeters

instruments.

are

arranged to operate in connection with interchangeable shunts
which are adjusted to give a uniform drop of exactly 50
milli-volts on full load.
Each milli-voltmeter, together with its
leads is adjusted to have a resistance of one ohm and to give
the full scale deflection

on 50

Thus any shunt

milli-volts.

of

any capacity can be used with any instrument. Every detail
of the design has been carefully thought out so that superior
construction has resulted.
The company was represented by

I'lG.

J.

G. Biddle, general sales agent

;

T. G. Seixas, the

New

York-

:

New York

among

The

office.

increasing

caused the
companj' to exhibit a complete outfit of its well known "Exide"
battery.
The company also showed recent developments in its
automobile cell filling apparatus, its compensating, recording
use

of

electric

vehicles

central

stations

hydrometers and its various types of the
One
Accumulator" for central station service.
hundred and fifty-eight central stations have now been equipped
with batteries by the Electric Storage Battery Company and the
New York Edison Company which now has 2,^ batteries in

and

signaling

"Chloride

service has ordered during the convention five additional batteries.

A

recent development of the Electric Storage Battery

Company is an end-cell switch
has now been so improved that

This switch

of great interest.

the time of travel of the brush

over 20 points has been reduced to 15 seconds.

Photographs
and "Chlo-

of battery installations and detail parts of "Exide"
ride" cells

The

were also on exhibition.

Fibre Conduit

Company

occupied a

booth

near

the

where a line of underground
conduit was shown. Messrs. W. K. Sparrow and F. A. Curtis,
of the Orangiliiirg office were present as well as Mr. S. G.
center

of

the

Exhibition

Hall

O RLD

"77

.

'I hompson,
of the Boston office.
Literature pointing out the
good qualities of Fibre Conduit was distributed.
The Fort Wayne Electric Works made a display of trans-

formers, meters,

arc lamps, fan motors, etc., in a tastefully
arranged booth on the east side of the hall.
The "Wood"
system of series arc lighting was shown with lamps of various
finishes.
The exhibition was in charge of F. S. Hunting, sales
manager, assisted by A. A. Serva, assistant sales manager.
Other representatives of the company included Messrs. Lott
and Moulton, of the New York office; Messrs. Sturgeon,
Woolsey, Thomas, Porter, Brown and Morton, of the Philadelphia office, and Messrs. Smith and Ochs, of the Boston office.
Shelton Electric Company had an exhibit of vibratory
massage machines in the Fort Wayne space. Mr. G. Shelton

came on from Chicago

to interest central

station

men

in

the

device which furthers the use of electricity and can be pushed

with other electrical apparatus by

the

new

business

depart-

ments of central station companies.

—

National Electric Lamp Associ.\tion. The engineering department made a large and extensive exhibit in a double booth
adjacent to the convention hall. The booth was easily distin-

3j— Two Aisles in the Exhibition Hall,

manager, and B. S. De Cou.
Electric Stor.vge Battery Company was well represented
by the following gentlemen E. L. Reynolds, manager of the
Pennsylvania sales office; Charles Blizard, third vice-president;
Albert Taylor, manager of the New York office, and A. H.

Ackermann, engineer of the

\^'

guishable from all others, because of the brilliant display of
lamps of all candle-powers and efficiencies. On top of the white
pillars and in keeping with the surrounding decorations was
an arched framework on which were displayed the various types
of high-efficiency lamps sold by merr.bers of the National Association.
On the two center arches were 86 tungsten street series
lamps. The lamps are of the 40-cp, 5^-amp. type and operate
nine in series on no-volt circuits.
On top of the two posts
at either side of the entrance were 40-cp tantalum lamps with a
consumption of 2 watts per candle. On either side of these
lamps were 20-cp tantalum lamps with Holophane reflectors.
The corner posts directly opposite tlie entrance to the convention hall were fitted with 8o-cp loo-watt tungsten lamps.
The
electroliers on the remaining corner posts carried Gem lamps
in Holophane reflectors.
At one end of the booth was a row
of so-watt, 20-cp Gem metallized filament lamps, while on the
end directly opposite was a row of 27-volt tungsten lamps.
Facing the entrance of the booth was a compartment box disRibbons of
playing the light qualities of the various lamps.
different colors and shades were arranged under the different
lamps, giving a striking effect easily appreciated by a layman.
right of the entrance was a case containing a number of
tantalum and tungsten lamps of miniature size. These lamps
operate at various voltages from 2 to 27 volts but since the
size of the filament in each lamp is the same, the lamps may be

At the

;

On a table close by were a number of 1.3tantalum lamps lighted from small dry batteries. To the

operated in series.
volt

I
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resenting the works were

of the entrance was a test board arranged to show the actual
consumption of the variotis lamps, the effect of voltage variations and other technical points of interest to all users of incandescent electric lamps.
A feature of the display was an
left

electric sign

give a brief

Department.

pans,

on the back wall and directly above the center of
this nearly 400 red and frosted globe lamps were

used to make up the monogram of the Association,
The engineering department distributed a number
on lamps and illumination. Bulletins Xo. i and 2
description of the N. E. L. A. and the Engineering

McVicker, second vice-presi-

B.

H. G. McConnaughy.
Simplex Electric He.\tixg Comp.\ny occupied a large booth
where an extensive display of electric heating and cooking apparatus of all kinds was made. Prominent among the apparatus
was a large electric range and also a smaller range of similar
type.
There were also displayed electric flat irons from 3 to 18
pounds in weight, plate warmers, radiators, shoe irons, sauce

In

the booth.

W.

dent and Eastern manager; G. F. Duemler, of Philadelphia, and

N. E. L. A.
of bulletins

water cups, heating pads, curling iron heaters, portable

Xos. 3 and 4 treat of the Gem metallized filament
lamps. Bulletin No. 5 describes the tantalum lamp, while Bulletins Xos. 6 and 6-A give a brief description of the new tungsten

stoves,

Bulletin No. 7 contains data on illumination for the
use of architects, illuminating engineers, etc. The bulletin contains many tables of value in wiring for and placing incandesAmong the National men in attendance were H.
cent lamps.

in construction.
All kinds of plug switches were also shown,
prominent among which was a 15-ampere flash plug switch, the
The company is installing 250
first of its kind on the market.

E. Doane, chief

tendance were J. 1. Ayer, manager of the company; Roger
Williams. Mr. Howard and C. A. Flint.
Metropolit.\n Engineering Comp.\ny had one of the end

Bulletins

lamps.

B. Vanzwoll, secretary of the Association;

engineer:

B. Crouse.

J.

H. A. Tremaine, H. M. Vanzwoll, Mr.of Can-

Sunbeam Incandescent Lamp Company

Irving, of the

ada,

S.

and Mr. Kulas of the Brilliant Electric Company.
in charge of W. M. Skiff and G. Merrill of the

Ltd..

The booth was

engineering departm,ent.

Mr. John

L.

Gleason had on exhibition

a complete line of

boxes for
and junction boxes for exposed conduit,

his "Fancleve" electrical specialties, including offset
rigid conduit, switch

for flexible fibrous conduit,

outlet boxes

switch, receptacle or

boxes for non-metallic conduit, universal switch
mounts for snap switches, receptacles or wall sockets, blank and
universal moulding taps, reduction boxes, moulding boxes, etc.
Accompanying Mr. Gleason was T. F. Welch.
Pope Motor Car Company. The Waverley, or electric, department of this company was represented by Mr. H. H. Rice.
Mr. W. C. Downing and H. (ioodman. These men devoted

junction

—

their entire time interesting centra! .station

men

in

the electric

automobile as an adjunct to central station load. .\ small mercury-arc rectifier was shown in operation charging a battery

The whole purpose of the exhibit was to demmen that electric vehicle charging

kept in action.

onstrate to central station

was

profitable

with energj' at a reasonable rate furnished off

and that with proper cooperation on the part of central stations the use of electric vehicles would increase immensely to the profit of the central station and the automobile
the peak,

manufacturer.
its well-known P. & B.
compounds, insulating varnishes.
Ruberoid roofing also formed a feature of the extaps, etc.
Those in attendance were J. N. Richards, general sales
hibit.
manager; W. E. Smith, manager of the paint and electrical
department, and J, G. Satterthwait, manager of the Philadelphia

Standaru Paint Company showed
including

products,

electric

office.

Ali.i.s-Chalmers
convention

hall.

Company had

.-i

bn.iili

iloul.lc

The company made no

exhibit

facing

tin-

other than

.1

complete collection of photographs of products and installations
ami also framed pages of the company's publications. A sign

was displayed calling attention to the exhibit of the Allis-Chalmers Company at the Jamestown Exposition, whither many
W. S. Ilcgcr, assistant to the
electric light men were bound.
Other representatives
president, was in charge of the bfxith.
of the company were Messrs. Peck and Rowley, of the New
Mr. Pardee, of the Boston office; Messrs. Jeffrey,
Williamson, l"raiikenfeld and I'.clirend, of Cincinnati E. St. J.
Chilton and A. A. Whiteside, of .Milwaukee; Jas. Gardner, of

York

office;

;

the Chicago branch; Mr, Lucas,

<>(

Baltimore, and

son, of Philadelphia, together with .Mr.

lanta branch.

generator

set

W.

1

Mr

Nichol-

hon.as. of the At-

Souvenir badges showing an ,Mlis-Clialnicrs turboon one side and tlie tiainc of ihr company "U the

other were
TlIK Okariiokn IIrit,
its

Ixxith

& ClirMK.M. Works made no exhibit,
handsomely .(piippcd with wicker furniture

and rugs, togclluT with other conveniences for the reception of
Arranged on a tabic were sainplrs of l)oiler scale, corvisitors.
roded and pitted tubes and valves, illustratnig the conditions
irrcct.
Rep
which the Dearborn compounds are iulcnd'M
'

shown

a board were
flat iron,

the various parts of a

the larger apparatus being similar

of these in the City College in

New York

City.

Those

in at-

A

in the center aisle facing the registration office.

fea-

was its No. 1400 double-face, elecThe company's
tric panel sign suitable for any kind of business.
No. 808 interchangeable sign, which is sold in large quantities
to centra! stations, was also a feature. The company has brought
out 18 new styles since last year, and has just closed contracts
Each of
for 50 signs for the L^nited Cigar Stores Company.
these signs is made of porcelain enamel with the trade-mark of
Each
the United Company also made up of similar material.
Movable face signs and photosign is fitted with 178 lamps.
graphs of signs also formed part of the exhibit, which was in
charge of Benjamin Wall.
Pittsburg Tr.\nsformer Company made an artistic display
of its products. Transformers of i-kw, lO-kw, 15-kw and 100kw capacity were shown. The latter two were for higli-tension
ture of the company's exhibit

work. A small higli-tension potential transformer for switchboard work was also shown. The company distributed souvenir
''stogies," otherwise known as "Pittsburg Smoke," and also a
Souvenir postal
special edition of the "pretty girl" calendar.
cards were also distributed. F. C. Sutter, H. G. Steele and R.
V. Bingay represented the company.

The New York Beck Lamp Company had

a

number

of

and alternating-current American Beck flaming
The lamp has been considerably imarc lamps in operation.
proved in design and has been made much simpler by the elimiRepresenting the company at the
nation of clock mechanism.
convention were W. Ottinann. J. II. Hallbcrg. H. B. Coles and
direct-current

C. A. Loefller.

Standard VnKiriEi) Conduit Company occupied the lirst
Samples of
tlie wall adjoining the convention hall.
the various sizes of conduit made by the company were on exB.
hibition and placards with catchy sayings were in evidence.
S. Barnard, vice-president and secretary of the company, was

booth along

in

Mr. R.

cliarge of the exhibit.

W.

Lyle,

who

is

president

and general manager of the company as well as president of tlic
Great ICastern Clay Company, was a visitor during the week.
Mr. Lyle has devoted

his life to

mastering the practical details

of the clay working industry and has a host of friends

glad to sec bin. at the convention.
I"r.\nki.in Electric Manui-acti'ring

who were

Company was

repre-

O. Curtis, C. Leonard, C. N. Thorpe, 1' (i I'ruilt
and P. S. Klees. .\ feature of the exhibit made by the comsented by

(;.

pany was a large roi)ro(hiclion of the label on the new "Novi"
lamp. This w,is studded with 704 one-half candle-power Lamps.
A number of st,indard "I'emco" and I'Vanklin Gem lamps were
also shown.

—

C'omiwnv. The sign exhil)il of this comprominent space along the wall near the center
of the hall. Sectional and interchangeable panel signs, Meridian
clusters and a line of s,iniples of .sockets and bushings were fea.\ large blue en.Mnellcd sign with the lamps fed through
tured,
I'j.Kcruic

Fi'.di:rai.

pany occupied

distributed.

but had

On

small stove and of a

booths

soldering irons, griddles,

urns, waffle irons, sterilizers,

broilers, etc.

a

flasher

m.ide

manager of
r.

a

I'ljficis.

the

a

catching

New \nrk

of the Chie.iKo

exhibit.

olVue,
office.

was

W.
in

A.

.Norton,

general

charge, assisted by K.

June

8.
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TRADE.—Throughout the nortliern

week

half

last year.

MATERIAL FOR AUSTRALIA.—The

Postmaster-GenDepartment. Adelaide, Australia, will on July 10 open
bids for 5 miles insulated copper wire, 500 copper tapes, 5000
copper binders, 2 switchboards, 2 lightning arrester boards,
1000 fuses for telephone sets, 500 Leclanche cells, No. 2 size,
100 mechanical registers, 12 differential galvanometers, 15
electro-magnetic transmitters, 6 registering boxes, plug pattern.
eral's

(2) The Municipality of Albany in Western Australia invite
bids for the supply of public or private lighting, any system,
for IS years from May i, 1908. Address the Town Clerk. The
Deputy Postmaster-General. Brisbane. Australia, invites bids
until September 2 for four sections of a common battery switch-

board and 650 subscribers' telephones to specification No. 145,
particulars being obtainable from the Comptroller of Stores at
A deposit must
Brisbane. Melbourne. Sydney, and .Adelaide.
be made, in making tender, with the Deputy Postmaster-General
at Sydney. .Melbourne, or Adelaide, of 5 per cent of the
of bid up to $5,000. and 2^4 per cent of any additional

amount
amount

exceeding $5,000.

TELEPHONE CONTR.\CTS.—The

1

79

to contmue the discounts which have heretofore been allowed,
amounting in some cases to 25 per cent of the charges. The

of the country the unseasonable weather continued, with the
usual effect of limiting retail trade, except in a few sections.
The meaning of the backwardness of Spring is realized in the
statement that at the close of May. this year, retailers had on
hand a stock of undisposed goods larger than any at the same
time in the past 25 years. The crop situation has been helped
by good progress in spring wheat and some gains in parts of
the winter wheat belt which has had necessary moisture.
Corn
planting has been finished, but the cotton crop appears to have
either stood still or gone backward as a result of cold nights,
heav}' rains and poor stands.
There is still general complaint
that reorder business from jobbers and manufacturers, especially in all kinds of wearing apparel, has been sinaller than expected, and there was manifest a greater disposition to await
developments before embarking heavily for the future, though
the volume of business booked ahead compares well with preceding years. Manufacturing plants are producing at full capacity in mose industries, orders covering output far into the
future, and more Xew England cotton mill employees have received advanced wages making the change affect about 85,000
hands. Money was easy, but collections were slow or backward
at best. Strikes were more in evidence as shown in the continued
interruption to business at San Francisco, the lingering of the
longshoremen's strike in New York, and smaller strikes of
southern carshop and street-railway employees. There is also
some prospect of unsettlement in the reports of demands for
higher wage scales by iron workers and coal miners in the
Central West. Pig-iron markets were quiet, but verj- strong in
Supplies for early delivery are very scarce, hence forprice.
eign iron continues to be purchased in moderate volume. Considerable new business in steel rails was booked, most of it for
delivery in 1908.
May was a good month for structural steel
interests, the tonnage engaged being very heavy, and large orders are looked for within the next few months. Agricultural
implement makers have ordered steel bars and shapes very
freely.
Copper was easier than it was in the previous week,
while offerings of electrolytic were larger, but business was
quiet.
It is said that some consumers who purchased copper
months ago are offering it for sale. Lake closed at 24% cents:
Acelectrolytic, 23>i cents, and casting copper at 22'/4 cents.
cording to Bradstrcet's there were 142 business failures during
the week ending May 30, against 165 in the week previous and
127 in the corresponding

1

and Commercial News

Commercial
THE WEEK
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general contract agent

of the American Telephone & Telegraph Company has notiticd
customers of the company that upon the termination of their
ImiR distance telephone toll contracts any special discounts
allowed them will be diRcontinucd. When it is possible by the
terms, the contract will be canceled within 30 days. The reason
given is that the cost of labor, material and operation have
increased to such an extent that it U not considered advisable

percentage of the total subscribers of the company thus affected
will be considerably less than one per cent.
Hence there will
not be any appreciable effect on the company's earnings. The
company agreed to allow these diecounts to large customers on
the long distance toll service as a means of exploitation. Having served the purpose the company finds it advisable to discontinue the discounts and put the toll business on an equal
basis for all.
The leased wire service will not be affected in
any way.

POWER

THE

COMPANY, consisting of H. H.
SIERR.A
of Bullfrog, Nev., and Luther G. Brown, of Los
Angeles, has applied to the San Francisco Board of Supervisors for a franchise to lay cables and underground conduits
for the supplying of electric light and power.
The Sierra
Power Company claims to have rights on the King's River in
California which will enable it to develop a total of 400,000
horse-power. J. C. Browne, the general superintendent of the
company, states that it is the intention of the company to
supply the towns of Western Nevada, Los Angeles and San
Francisco within 18 months. .\. B. Spencer has charge of the
contract department.
Clark,

THE KERN RIVER PLANT.—The Edison Electric Company of Los Angeles has successfully started up its large
hydro-electric power plant on Kern River and is now regtilarly
supplying power over its 117-mile transmission to Los .Angeles
and to its distribution network in that vicinity. Water was
first turned on the wheels on May 13 and on the 19th the power
was delivered for the first time in Los Angeles. This plant
is one of the largest in the country, having a norniaJ capacity
of 20,000 kilowatts. It is unique for its 8 miles of tunnels, its
gravity conduit, its pressure main tunnel, its water-wheel
equipment, and its steel tower transmission line, designed for
The plant in its entirety cost about $3,500,000.
75,000 volts.
ENOREE POWER

PL.'XNT.— A charter has been granted

Enoree Power Company which will develop the water
power on the Enoree River, with offices and headquarters at
Wellford, S. C.
The president and general manager is Mr.
A, B. Groce, the president and treasurer of the Tyger Shoals
Milling Company, of Wellford.
The capital of the power
company is $100,000. The company will promote and execute
the development referred to and will trarhsmit electrical energy
to the Fountain Inn Manufacturing Company, S. C. for the
operation of its cotton mills, and for lighting and other purto the

poses.

The

capacity will be about looo horse-power.

BYLLESBY & COMPANY,

Chicago, have been reconsulting engineers for the Sioux Falls Light &
Power Company, of Siou,\ Falls. S. D. .\ water power with a
head of about 80 feet is to be constructed on the Big Sioux
River at this point. The same firm has been retained as consulting and operating engineers for the Flathead Valley Water
Power Company, of Kalispcll, Mont. The company's water
power is situated at Big Fork. Mont., on the Big Fork River,
having a head of about 105 feet. This development is to be
added to and the capacity of the plant greatly increased.

H. M.

tained

as

RIDGWAY DYNAMO.— One

result

of the

recent

annual

and stockholders of the Ridgway
Dynamo & Engine Company, of Ridgway. Pa., was the re-

meeting

of

the

directors

Mr. H. A. Otterson.
organization of the sales department.
formerly assistant superintendent, has been made sales nianas his assistant.
In addition
;igcr. with Mr. R. C. Eccleston
to the usual work, the control of all agencies and the advertising has been placed in this department.

THE COBALT DEVELOPMENT.— The

great mining deCobalt region of Canada is leading to an
Directors of the
inquiry for electrical apparatus of all kinds.
Nipissing Central Railroad now propose constructing an electric
railroad from Cobalt to New Liskeard inunediately. The charter of the company allows them to IiuiM .ind opi-r.Tic a road

velopnunt

in

the

from Lake Tcmagami

to

Lake

.Miitibi.

ELECTRICAL

iiSo

ELECTRIC IL\ILWAY TER.MIXAL.— The New York,
New Haven & Hartford Railroad has bought from William
Waldorf Astor a tract of ten acres on the north side
Farms Road, extending from Morris Park Avenue

West

of
to

Van

Nest Street, the Bronx.
Part of the tract will be used in
connecting the tracks of the New York, Westchester & Boston
Railway and the Harlem branch of the New Haven Railroad,
but a large part will be used as freight and car yards. It is
thought in realty circles that this purchase meant the carrying
out of the proposed plan to run electric trains from Port
Chester, N. Y., and from White Plains to the Pennsylvania's
Manhattan terminal, Thirty-Third Street and Seventh Avenue,
over the New York, Westch.ester & Boston Railway, the New
York Connecting Railway lines and the Pennk^ylvania tunnel
route.
The running of fast electric trains over the six-track
Harlem branch of the New Haven, from Port Chester to the
Harlem River, thence over the New York Connecting Railway
bridge, and from Long Island City through the Pennsylvania
Railroad tunnels to Thirty-Third Street and Seventh Avenue.
is also assured, it is thought.
The main line of the New York,
Westchester & Boston Railway, the building of which was begun about a year ago, will extend from the Harlem River to
Mount Vernon, Pelham, New Rochelle, Larchmont, Mamaroneck. Harrison, Rye and Port Chester

WESTERN POWER PLANS.—The
pany, which

is

Western Power Comthe Bay Counties and the Stan-

to give battle to

dard for the transmission and sale of electrical energy, has
located a site in Oakland, Cal., for a power station, which will
be one of the main supply headquarters on a line from the
Sierras to the sea.
Under the name of the Western Power
Company the c6rporation has purchased a large tract of land
in East Oakland on Brooklyn basin, where the plant, which
is to mark one of the important links in the chain of power
The
stations which this corporation has planned to construct.
site is on what is known as the Sessions basin, just east of the
north arm of the estuary and Lake Merritt, and adjoining tlai
holdings of the American Magnesite Company at the foot of
Sixth Avenue. The site has been selected as the main distributing point for Oakland. The company has extensive plans for
the development of its main sources of supply, which will be
located in the Sierra Nevada Mountains not far from where
the main line of the Western Pacific crosses the mountains
through Beckwith Pass. The enterprise is closely identified
with the Western Pacific interests in New York City. At the
head of the new company is Edwin Hawley and other representatives of capital vyhich arc concerned directly in the

Gould

THOMPSON-STARRETT COMPANY.—At

a

meetmg

uf

of the Thompson-Starrett Company last week
Theodore Starrett resigned the presidency and the executive
management of the company's great building business. He was
elected chairman of the board, and will remain with the company and retain his interest in its development. The step ha^
been taken by Mr. Starrett to relieve himself of the burden
involved in the management of the details of the business, and
leaves him free to give his time as one of the liuildinp experts
of the country to the different features of construction work in
the ctmipany's business, and also as consulting expert to serve
owners and architects generally in such capacity. His offices
directors

be at 49 Wall Street, as before. Mr. Alliert B. Boardman
A semi-annual dividend of four i>er
was elected president.
cent was declared on the connnon slock of the company, payable
to stockholders of record June 24.
July
SOUTIIEKN PACII-IC ELECTRICS.— Advices from Us
will

I

Angeles, Cal., slate that a new coast line railroad, extending
from Los Angeles to Santa Barbara, to be electrically operated,
latest develi)i>rneiit

is llic

in llie

The

railroad situation.

line

is

and ultimately will be extended to San
The Malibn & lluencme Railroad, surveyed frotn
Santa Monica in a northerly direction and heretofore supposed

a

llarriniaii enterprise

Francisco.
to

Ik-

Western

a link of the

second ciast

litic.

It

will

Pacific,

be the

is

fir.st

to be the nucleus of the
division of the Southern

1/ the i>Cw road demon
can be' surcc's^fuljy employed
(ill
roads carryinK heavy IralTic oVer dilTicurt grades it will
iniirk fhr hrpinnitiR of llie trnniforinalion of all the steam roads

Pnrific to

lie

stratis that

cjicriitcd

by

eleclricity.

cl.Ttrical Ojieraiion

on ihr
I

\jll
atliiiipl

will

Miiiiii. iip.l

Ik-

liulitlnc

by the city of

^virteiii

in

two

I

:,

23.

who

of Chicago,

has received the contract, told the committee
work could be done in that length of
time, but that money could be saved by going slowly and building conduits when there is no frost in the ground.
He estimated the cost at $1,350,000 and the comptroller does not see
how this amount could be raised in two years unless other improvements are abandoned.
The committee will recommend
that the city enter into a hve-year contract with the Milwaukee
Electric Railway & Light Company at the rate of $65 a lamp,
dating from December 10, 1905.

on

street lights that the

LONG SAULT POWER.— Governor

Hughes has approved

of Senator O'Neil, incorporating the Long Sault Development Company, for the purpose of developing electrical
the

bill

power by

Lawrence River in the
Sault Island, St. Lawrence County. This is
the bill which was repassed in both houses of the Legislature
after being recalled from the Governor, and amended to meet
his demand for some return to the state for the grants and
privileges conferred by the bill.
The bill as amended provides
for a scale of payment to the state by the company of $10,000
for the first year. $15,000 for the second year, $20,000 for the
third year and $25,000 or more annually thereafter according
to the amount of power developed
\iciniity

the use of the waters in the St.

Long

of

NAVY SUPPLIES.— The
U. S.

Navy Department,

Bureau of Supplies and Accounts,
open bids in Washington, June

will

Schedules can be
18 and 25, 1907, for the following material.
obtained at Washington or upon application to the Navy Pay
Office nearest each navy yard.

Electrical

steel.

.

,

2
.3.600

.

4

drills

Lamps, arc. iio-volt
Motor generator set
Switch boxes,

...26
',

.

.

1

4

steel

Y

Pensacola. Fla
Boston. Mass
Norfolk, Va
Washington, D. C.
Boston, Mass
Mare Island. Cal
Boston, Mass

'
"

"

Electric breast

New
feet

Miscellaneous

supplies

"
"

Yards.
York, N.
Boston Mass

Quantity.

Material.

\rmatures
Conduit, enameled

.

.

Sched.
911
906
903
906
906
911
906
802
906
.

GENERAL ELECTRIC OUTPUT.— The

General Electric
has issued a comparative statement of sales billed to
and orders received from customers for the quarters ended

Company
.Vpril

30,

1903, to

inclusive;

1907,

Orders Received.
1907
1906
1905
1904
1903

*.

For the whole of

.

last

Billed

year, the

Amount.

$16,035,060
10,339,164
8,672,691
8,906,966
8,245,822

$18,602,962
14.639.997
12,020,715
9,943.297
11,460.437

company did

a business of

over $60,000,000.

year*.

1

IS

Cipt.

Kobert

of incorporation
with the Secretary of State of Indiana for the
incorporation of the Standard Safety Boiler Company of Indiana, Fort Wayne; capital, $50,000; directors, Samuel K.
Gregg, Charles E. Colerick and Walter M. Gregg. This concern will make horizontal and vcrticle water-tube boilers. Its
office is in the Tri-State Building, Fort Wayne.

have been

filed

TELEGRAPHY

TURKEY.— The

IN

Hiiiil,

LoiVdon

Times

the Turkish Government desires bids on telegraph
material for the Haifa-Cadcm-Medina line, 930 miles, and
and on the Medain-Salih- Medina
for 20 telegraph sitations
states that

;

Address the Minister
250 miles.
Public Works, Constantinoj>le, Turkey.

line,

of

Commerce and

ARMORDUCT

I'"AC TORV.— Tlie Armorduct MainifacturCompany, of London, has just purchased a freehold building
site of some seven acres at Wilton, Birmingliain, where it
proposes to erect large new works at wliicli all Its pnHlucing

ing

plant will be concentrated.

Financial Intelligence.
THE WEEK IN WALL STREET— Stock market

quota-

were strong on a decided recovery from another sharp
Slightly more favorable
decline at the beginning of the week.
grain crop advices and the favor.dde consh uclioii of the President's latest address on the railroad question figured as proniilions

with the failure of sliiinnrnts of
New N'ork lo.ui market.
The amioiincement that the corporatron counsel' of New York
City had begun actions to test the fr.mchiscs owned by the
luMit

biillis)i

faclors, logcther

$2,800,0)00 feold to Paris to unst'ltlc the

ConsoHdaled Gas Company

'

stated that no
Milwaukee to build the
1

(
I

iiia'le

XLLX. No.

\"0L.

STANDARD SAFETY BOILER.—Articles

railway development.

the

OR LD

^^•

cline to the lowest price

it

w.is responsible for th.il stock's de-

has touched

Copper ligured among the weaker
(|ii(rtatii.iis

for

speculhlive cfipper.

in years.

.Amalgatitatcd

on

a reduction in

speci;illies

The

fnrtlii-r

break

in

both

:
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Southern Railway common and preferred, while it appeared to
be due to manipulation, caused renewed talk of a cessation of
dividends on the latter next autumn.
On Friday the market
opened strong and advanced in the early trading, but became
dull and declined again.
Electric stocks were weak and in most
all cases the quotations dropped to the lowest level of the year.
There was a general rally, however, but the closing figures represented net losses of more or less magnitude on the week's
Trading on the curb market reflected the conditions
business.
dominating the stock exchange. An early break was followed
Chicago
by a rally, and this by another selling movement.
Subway w-as a principal in the activity and rose about 5 points.
Following are the closing quotations of June 4

NEW
May

28 June 4

\llis-Chalmers Co
g'A
Allis-Chalmers Co. pfd.. 26 |i
Am. Dist. Tel

—

^American Locomotive... 50
Amer. Locomotive pfd.. 102
American Tel. & Cable.. 78

American

Tel.

&

Tel

.

.

.

10^
31

—
58'i
102
75
—

—

Brooklvn Rapid Transit. 43'4
Electric Boat
is
Electric Boat pfd
&o
Electric Vehicle
Electric Vehicle pfd....

—
—

50^
33

80

—
—

YORK.
May 28 June 4
General Electric
13S
Hudson River Tel
Interborough Met. Com. 19
i6'/i
Interborough Met. pfd.. .si
46^

—
—
—
—

Mackay Cos
Mackay Cos pfd

—

—
—
—

—
—
—

Marconi

Tel
Metropolitan St. Rv....
X. Y. & N. J. Tel
Western Union Tel
78
W'estinghouse com
142
Westinghouse pfd

—
—
78^

142

—

—

BOSTON.
May 28 June 4
American Tel. & Tel...ii7j'2 108
Cumberland Telephone..
1065^

—
—
137
—

Edison Elec. Ilium
General Electric
Mass. Elec. Ry

208
139

—

May
Mass. Elec. Ry pfd

28 June 4
—
— 57J4
— 113
— —
—

Mexican Telephone
New England Telep....ii5
Western Tel. & Tel
West. Tel. & Tel. pfd..

\merican

Railways

Elec. Co. of .\merica.
Elec. Storage Battery...
Elec. Stor. Battery pfd.
.

9^

.

.

49
—

9^
49
—

May

28 June 4
Phila. Electric
jji
7ji
Phila. Rapid Transit.... 22J4
22j^
Phila. Traction
9i/4 9iJ^

CHICAGO.
May

28 June 4
I70ji
136
i8J4

Chicago City Ry
175
Chicago Edison
Chicago Subway
Chicago Tel. Co
Metropolitan Elec. com. 22

—
—
—

—

May

28

National Carbon
71
National Carbon pfd... 113
Union Traction
I'ninn Traction pfd

June

4

71

no

—
—

—
—

23

ALLIS-CHAL.MERS SECURITIES.— In a recent discussion of a subject that has been of great interest in electrical circles the Wall Street Journal says
"One of the most striking
:

illustrations

of

the

low

extraordinarily

levels

to

which the

bonds and more particularly, perhaps, of the indushave declined during the past few weeks, is found
in the case of the Allis-Chalmers first mortgage fives, which are
now quoted on the curb at 65 bid and 70 asked, or on approximately a 7!'2 per cent basis. The bonds, it will be recalled, were
authorized last June to the amount of $15,000,000, of which
$12,000,000 were issued immediately to pay for new improvements and extensions, and to provide an adequate working capital for the company, the balance of $3,000,000 being reserved
for future requirements.
They were made a first mortgage
on the entire property of the company, whose plants alone at
that time were valued at $20,000,000, and were insured for that
amount. It was provided that the bonds should be redeemable
prices of
trial

all

issues,

at the option of the company at no after ten years.
At the time
of issue the stockholders were given the privilege of subscribing
pro rata for the bonds at 80 and interest. This came at a time
when the condition of the bond market was not much hiore
favorable for the reception of new issues than it is at the present time, and it became necessary to arrange for an underwriting.
The underwriting price, as shown by the balance
sheets of the company, was 80. Ics.^ a commission of about 5
per cent, or 75. One of the incidents in the history of the issue
was the opposition which was subsequently raised by stockholders to this apparently liberal underwriting profit, but this
was overcome when the situation became better understood.
By the sale of the bonds, Allis-Chalmers' working capital, after
providing for all current liabilities was increased to about $10.000,000. by means of which the companx has been enabled to
expand its business as never before in its history. Unfilled
orders on the books are now stated to be largely in excess of
$15,000,000, a fact which would indicate that there is nothing
inherently wrong in the position of the bonds,
.\lthough, as
suggested above, a jjortion of the issue still remains in the hands
of the syndicate participants, a large block of the bonds have
within the past few months been sold to European interests."
.

.AMfiRiCAN/rELEPIlONE STOCK.— Advices, from. Boston

iiuiaia<le

that- aiiicw jSsue.oi stock will Ijejtijde (by
,

Tikphone some time during the next few months
•

pr>l'tion

of the igo8 requirements.

Amcftetn
fo

TELEGR.\PHONE STOCK.— Some

5

PHILADELPHIA.
May 28 June 4
49^ 48

the stockholders of the company, numbering over 18,000, will
take care of the problems of raising the funds with which to
meet the company's growth and expansion. Changes of financial
policy are being worked out by the management of wider
scope than the public has as yet had time to realize. In general, these changes involve the wiping out of the floating debt
of the constituent companies and the keeping of the parent
financed ahead of its actual cash requirements, instead of allowing a floating debt to pile up, to be later funded into short
term notes or bonds. Presiden Vail is emphatic in his opinion
that the American Telephone Company should not wait until
the last moment, when its cash resources have been largely expended, before again providing for new issues of securities.
The company has ample cash to finance its requirements
through the balance of 1907. This will be provide from four
payments aggregating 60 per cent paid or to be paid during
1907 on account of the $100,000,000 convertible bonds.
As
$20,000,000 of this amount was used to retire the collateral
trust notes maturing May i, the company will have remaining
a free balance of about $35,000,000 cash with which to meet the
necessities of the current year.
In banking circles the statement
is made that the American Telephone Company will issue $15,000,000 stock at par and a like amount early next year.
The
expectation of another issue of securities probably accounts for
the decline in the stock to 116.

meet a

President Vail believes

tlia'

A

(?w

Yorki'r.

time ago the Rural
which maintains a department for the answer of

inquiries

relating to the standing of concerns soliciting the
patronage of farmers, advised against the purchase of the
stock of the American Telegraphone Company, which stock
has for some months been widely advertised, particularly
through the mails by circulars. That company having protested
to the editor against the publication of this advice, was asked
to furnish certain specific information
to
substantiate the
claims made in its circulars.
The correspondence is printed
in a recent issue of the journal and concludes with a rfefusal
by the company to furnish the information requested, coupled
•with the statement that all of the stock has been disposed of.
The issue of stock was stated to be $5,000,000, one-third of
the proceeds of which was to go to the owners of the patents.

CHICAGO SUBWAY.— It

is stated from Chicago that J
dominant factor in the operation^
and; development of the Chicago subway.
He will, succeed
Albert G Wheeler as executive head of the. Illinois Tunnel
.Company, the operating corporation of the Chicago Subway
Company. That the Armour interests were -in the subway to a
large extent has been known, but it was not expected this
amounted to the direction of the operation of the subway
system.
It is said to be more than likely that Mr. Armour
will become chairman of the executive committee and dictate
who will be president of the operating company.

Ogden Armour. is

'

to be the

MONTREAL ANNUAL REPORT.— The

Montreal Light.

Heat & Power Company, in its annual statement for the year
ended April 30, will show gross earnings in excess of $3,450,000
and net earnings slightly over $1,920,000. The earnings for
the six years the company has been in existence compare as
fol'ows:
,'

Gross.
$3,450,000
3,186,102
2,901,264
2.589.446
1.937.560
1.760.285

1907'

1906
1905
1904
1903
1902

Net Earnings.
$1,920,000
'.734.905
t. 599. 142
1.243.686
goo.S72
821,217

LACLEDE POWER SOLD.— From

St. Louis.
Mo., anClark & Co.. of Philadelphia,
ha\'e 'acquired for $3,000,000 the Laclede Power Company, of St.
Louis, an electric lighting and power company. The final payment of $2,500,000 was made on June i. The initial payment
of $500,000 was made a year ago.
With the sale of this company every public utility in St. Louis is owned by outsiders.

iioniicement

is

made

that E.

W.

lEI.EPHONE SALE VOTED.— At

a

meeting

last

week

of the executive committee of the Bondholders' Protective .Association, formed to protect the stockholders of the United
resolution
was
States Independent Iclephone Company,
a
passed favoring the sale of the company's properties to the
syndicate which recently offered $0,000,000 for them.

LONG ACRE LIGHT.— The

stockholders of the Ixing
Light & Power Company have ratified the purchase of
.the pniperty at 120th Stn-et and East River, New York City.
They also iclecfed the foHcwing executive committ^:. B. E:
Van Etteij, .W. H. Latitprecht. Henry B. Harris. rjf>)in C.
Shcehan and" G, "f racy Rogers.
.•\cre

;
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GENERAL NEWS
plating the construction of an auxiliary plant on the north bank of Stockton Channel, the cost of which is estimated at $250,000.

Construction NeWs.
ANNISTON, ALA.

—L.

H. Kaplan and associates have applied

to

the

City Council has ordered the telephone, telegraph and electric light companies to replace all the wooden poles in the
business section of the city with steel poles.

G.\DSDEN, AL.\.— The

MONTGOMERY, ALA. —The
has increased

its

Citizens' Light,

from $50,000

capital stock

PINK BLUFF, ARK. — Edward

Flad,

Heat & Power Company

have
cancelled and that a receiver be
the charter
Both sides have signed an
appointed to take charge of the water plant.
agreement to abide by the decision made by the engineer.
ALAMEDA, CAL. Plans are being considered by the electric light
commission for the reconstruction of the municipal electric light plant.
They call for the construction of a new fire proof building, the installation
of a new unit, new boiler and the extension of the power and lighting
The estimated cost of the improvements is $58,000.
service.

Some time ago the
now held by the company
city.

city applied to the courts to

—

BERKELEY,
building 3

new

CAL.— The

Berkeley

sub-station at

Electric

Lighting

McGee and Hearst Avenues

Company
in

is

the north-

In the new station a 25okw motor-generator
east part of the city.
will be installed for 500-volt direct-current distribution.

set

CRESCENT, CAL.— The Crescent City Light, Water & Power Com
pany is preparing to install a large power plant near the mouth of
Craigs Creek, and will furnish electricity for lighting and power purposes throughout the western section of this county.

—
CAL. — The

C.\L. The City Trustees are said to be considering the
question of constructing a water and lighting system.

GRIDLEY,

LAKEPORT,

Snow Mountain Water & Power Company,

which is developing motor power on Eel River, will furnish electricity
Electric Light
to Lakeport and Lake County through the Lake County
& Power Company. William M. Dean is general superintendent of the

Snow Mountain Company.

LOS ANGELES, CAL.— The Home

Company

Telephone

is

contem-

plating an expenditure of $150,000 in improvements and extensions to

system in this

its

—

CAL. The City Council has instructed the city clerk to
advertise for proposals for street lighting.
Board of Supervisors has granted an electric
railway franchise, in Fruitvale, to the Oakland Traction Consolidated.
The Oakland Traction Company paid $500 for the franchise. The company has also been granted a soyear francliisc for an electric railway in
Brooklyn Township.
OAKLAND. CAL. The Western Power Company has purchased a site
will erect a
at the fool of Sixth Avenue in East Oakland on which it
It is said that Ihc plant will have a capacity of from
large power plant.

OAKLAND. CAL.—The

—

The plant
20,oou la 30,000 horsepower and will cost alx^t $3,000,000.
plant on the
is to )x the main auxiliary to the company's water power
Feather Kiver near Oroville. Elcctricily will lie transmitted lo San
Francisco through a submarine cable.

—

CAL. A lest of Ihc engines and machinery of the municipal electric lighting plant was made May ij. which proved to be satisM.inaKcr Charles C. Glass has prepared another
factory in every respccl.
aatement for Ihe public, in which he shows the necessity for the enlarge-

PASADENA,

ment of the municipal plant to double Ihe original capacity. He urges
the inslallalion of additional engines and other accessories, so that when
completed the plant will be adcMuale for all needs of the city. The cost
etiimaled at $111,039, making Ihe total cost of the plant nearly
is
Ijoo.ooo

instead of

$125,000 as originally estimated.

SACRAMENTO. CAL.— M.
N. Handle, cily surveyor, has
municipal electric light plant.

J.

Desmond,

liecn

George

city clerk, writes thai

dirccleil

In

prepare estimates

for

a

ST. HKLRNA, CAL.— The Hoard of T^u^lec•l has granted a franchise
Harry W, Pitlm.-in. of Calistogn. lo conslrucl and operate a Irnnsmis•ion line for the dislrihulion of eleclricity for lightinR and power purlo

poses,

SAN FRANCISCO, CAL, —The

reorgaiiiiation

of

Ihe

Pacific

Lighting

Corporation, of Los Angeles and Eureka, has liecn rflttlcd hy the filiiiK
capital
o( articles ol incorporation with Ihe county c|ctk hy which Ihc
In Ihe new nrlicles Alfred
of Ihe comp.iny is increased lo $jo,ooo.ooo.
Sulro, C. O. (i. Miller. George I'. Vollmnn, Charles llolhro<ik and G. II.
Alfred
Collins ire named as having subscrilitd lor one $100 share each.
Sulto stales that Ihe company's business had increased lo such an extent

Ihal

it

has been thought advisable 10 enlarge

STOCKTON, CAL.—The

lis

Board of Town Trustees has granted

scope.

American River Elecltic Company

contem-

a

franchise

permission to

The

franchise

is

House of Representatives has passed the
Canaan & Berkshire Tramway

resolution granting franchise rights to the

Company.

NEW

—At

BRITAIN. CONN.

a recent meeting of the railroad comCalvert Townley, vice-president of the Consolidated Railway Company, stated that in addition to other improvements
provided for in this city, the company would increase the capacity of its
steam power plant here.

mittee of the City Council,

—

SOUTH NORWALK, CONN. Arrangements are being made by J. C.
Wilson & Company to operate and light their plant by electricity, which
will be furnished by the South Norwalk municipal electric liglit plant.
A 60-hp motor will be installed.
HARRINGTON, DEL. — William M. Hope

has been appointed receiver
Harrington Light, Heat & Power Company and the Phoenix
Company. Both concerns are now jointly lighting by electricity the town
of Harrington, one company owning the real estate and the other the
the

for

and transmission

plant

lines.

WILMINGTON DEL.— The
pany has

filed

certificate

a

Commercial Light, Heal & Power Comits capital stock from $100,000 to

increasing

$1,000,000.

—

WASHINGTON,

Bids will be received until June 11, 13 and
D. C.
by the Bureau of Supplies and .\ccoiints. Navy Department, for 7
non-water-tight electrical annunciators and 18 water-tight annunciators
The schedule number is 875.
to be delivered at the Boston Navy Yard.
W,^SIlINGTON, D. C. Plans have been perfected by the Washington
& Rockville Electric Railway Company to extend its line from the terminus
It is now planned to form a new
in Rockville to Gaithersburg, Md.
company, which will be known as the Rockville & Gaithersburg Railway
Company. H. W. Fuller is general manager of the Washington & Rock18,

—

Electric

ville

Company.

—

WASHINGTON,

Bids will be received at tlie Bureau of SupD. C.
Accounts, Navy Department. Washington, D. C, until June
18, for furnishing naval supplies at the various navy yards and naval
conduit, wire, switch
stations as follows: -Boston, Mass., schedule 906
New York. N. Y.. schedule
boxes, arc lamps, and electrical supplies.
Washington. D. C, schedule 911 electric breast
armatures, etc.
911
Pensacpla,
Norfolk. \'a., schedule 906—electrical supplies.
drills, etc.
Also until June 25, at Mare
electrical supplies, etc.
Fla.. schedule 903
motor generator set; schedule 896 sheet
Island, Cal.. schedule 892
.\pplications for proposals
copper wire, etc.
copper, etc.; schedule 898
E. B. Rogers, payshould designate the schedules desired by number.

and

—

—

—

—

master general.

LI.

—

—
—

S.

.A.

—The

Street Railway & Power Company recently
has oblnincil the necessary franchises and has announced its intenlion of posting the required bond of $25,000 with the
,\liout $150,000 will be spent for electrical equipmunicipal authorities.
ment and the street railway system will have an initial circuit of four

AMERirUS,

organized

ill

G.\.

this

city

miles.

ATLANTA. GA.— The

special

Council Conimillec on lighting on

May

28 accepted the bid of the Georgia Railway & Electric Company for lightUnder the terms
ing the streets of Ihe city for a term of five years.
ot Ihe contract Ihe company agrees to furnish arc lamps nt $60 per lamp
Ihe fiist year; $59 for the second year; $58 for the third year; $5; lor

and $56 for the fiflh year, and for incandescents $28
year; $27.50 for the second year; $27 for the third year;
Ihc new lontracl
$26.50 for Ihe fourth year and $26 for the fiflh year.
will go into elTecl in April, 1908.
the

(iiurlh

for

the

year,

first

GAINESVILLE, GA.— The North Georgia Electric Company has been
D. W. Stewart,
reorganized, and the following officers have been chosen:
of Xenin, Ohio, president, mid VV. II. Slack, of Gainesville, secretary.
W. II. Carlisle, of GaineHville, was reelected vice president and will he
'Ilic company will furnish eleclricity for
Ihe company's' executive officer.
lighting nnil jNiwer in Atlanta in competition with the Georgia Railway
Si

I

Klecliic

Company.

IIEARDS'IOWN, ILL.— The capital slock ot llic llciulslown Electric
ight ^ I'owei Company has lioeii iiicreiisrd from $20,000 to $100,000.
(IIICAGO, II. I- The Union Stock Vaids & Transit Company is con-

tnni'laliiiK

—

the

errclioii

and Thirty ninth Streets
iMOLINE. ILL. 'The

—

eslrnsivr
is

it

LEADVILLE, COL.— The Leadville Light & Power Company is contemplating extending its lines to the mines and mills in this district to
furnish electricity to the different plants.
W. Robertson is manager.

plies

city.

OAKLAND,

— The

HARTFORD, CONN.— The
hydraulic

Mo.,

Louis,

St.

C.\L.

Snow Mountain Water & Power Company,

giving
erect transmission lines in certain streets of the town.
for a term of 50 years.

to $200,000.

of

engineer, has been appointed by Judge Jacob Trieber of the federal court,
the plant of the
to decide what improvements are necessary in order that
Pine Bluff Light & Water Company may be made adequate to meet the

needs of the

UKIAH,
to the

City Council for an electric railway franchise in this city.

iniproveinenls

es|>eiidltiirr o(

nliout

large iKiwer

of

lo cost

People's Power
and
il« plant

li-

%j<,u,iiiut.

plaiil

at

the cruller o(

Moignn

$250,000.

Company
sysleni,

planning lo inuke
i«
which will involve an
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PARIS. ILL.
Champaign,

— The

Paris

Traction

Comp:»ny

will

extend

its

lines

PLEASANT HILL, ILL.— The

stock of the

capital

Farmers* Mutual

to §20,000.

STERLING. ILL.— Tlie directors of the Sterling Hydraulic Company
have made an appropriation of $28,000 for the preliminary work on the
power plant to be built at the feeder dam.

BEDFORD, IND. — Plans

are being prepared by Bert Baldwin & ComI'any, of Cincinnati, Ohio, for the addition to the power plant of the
United States Portland Cement Company, which will include an Soo-kw

BLOOMINGTON.
owned by

destroyed by

fire,

IND.

—The

,

local

and heating
was recently

lighting

electric

the Central Indiana Lighting Company,
causing a loss of about S5.000.

will he received by the Board of Public
June 24, for furnishing and constructing a municipal elecin accordance with the official plans and
tric light and power plant,
specifications, which are on file and may be seen at the office of the Board
of Public Works at Fort Wayne, and at the office of Owen Ford,
710 Security Building. St. Louis. Mo., consulting and supervising en-

until

The

gineer.

are divided into sections as follows: Section
SecSection 2, stack.
Section 4, condenser

specifications

and equipments and stack connections.
steam turbine, generators and exciters.

boilers

I,

tion

3,

Section 5, feed water heater, boiler, feed pumps, separators,
Section 6, producer gas power plant, gas
pipe work and connections.
engines, steam engine reserve, direct-connected generators and exciters.
Section 7, arc lamp transformers, switchl^oard, appliances and station
Section 8, arc lamps.
Section 9, pole line, wiring
electrical work.
ecjuipment.

Section 10, transsystem and underground work (distributing system).
Section 1 1, power plant and
formers and connecting public buildings.
Copies of the various
Section 12. dam in Spy Run.
cold storage plant.
sections may be had by applying to the Board of Public Works, Fort
Wayne, or Owen Fcrd, St. Louis, Mo., and enclosing one dollar per
Bids must be addressed to the Board of Public Works.
section.

MADISON, IND. —The

Madison Telephone Company has increased
The company is preparing to make extensive
$50,000.

stock to

its capital

improvements

to its system.

have been prepared by
C. R. Mead, of Dayton, Ohio, for improvements to be made to the muni-

and

specifications

cipal electric light plant.

B ARTLESVILLE,

—At

the annual meeting of the Bartlesville
the stockholders decided to commence the
The officers were elected for the enconstruction of the road at once.
suing year as follows: Joseph J. Carl, president; George B. Keeler, vice-

Interurban Railway

W.

and

president,

MUSKOGEE,

T.

I.

Company

A. Smith, treasurer.
T.

I,

—The

Pioneer

Telephone

plating an expenditure of $25,000 for improvements

system

Company

is

contem-

and extensions

to its

lA.

for

the

plant

of

proceed with the development of the water power of the DavenportRapids.

Le-Claire

—

LEAVENWORTH.

KAN. Specifications have been issued for the
additions to the electric light and power plant at the federal prison.
TOPEKA, IC\N. The Topeka Edison Company has submitted several
propositions to the City Council for lighting the streets of the city as

—
A—the

furnish and install

necessary
boilers, engines, generators, switchboard and auxiliary station appliances
necessary for supplying electricity sufficient for operating 500 seriesalternating lamps at 2% cents per kw-hour, or 2^ cents per kw-hour for
electricity for magnetite lamps, less one-quarter of a cent per kw-hour
in each case if the bills are paid on or before the fifteenth day of the
Proposal

follows:

company

will

all

—

Proposal B the company will furnish electricity and lamps for
alternating lamps for $38.10 each per annum, or $33.35 for magUnder this proposal the city will own and maintain the
netite lamps.
Proposal C the company
pole line and trim and maintain the lamps.

month.
series

—

and trim the latter for S46.35 each
for the series alternating system, and S42-15 each for the magnetite
Under this proposal the city will own and maintain the pole line.
system.
Proposal D the company will provide all necessary machinery, circuits
and lamps, and furnish the complete service for S57.50 per lamp on the
This proposal is
series alternating system, or $55 per magnetite lamp.
Probased upon the purchase of the company from the city of its poles.
furnish

will

electricity

and

lamps

—

—

a duplicate of proposal E except thai the company Will furnish
Under
instead of acquiring those belonging to the city.
this pro[>osal the company will furnish the service for $60 per lamp on
Each of
scries alternating system and $5750 for each magnetite lamp.

E
new

posal
all

is

poles

foregoing proposals relating to the alternating system, is based on
standard 450-watt lamps, all-night service for 500 lamps for a period of
ten years. According to the estimate submitted by Prof. R. M. Freeman,
the city could operate 500 lamps at $47.37 each, or $23,680 per year, by
rebuilding the municipal electric light plant at a cost of $65,000. The 500
lamps at $55 per lamp would cost the city $27,500 per year.
the

LOUISVILLE. KY. — The
issue

is contemplating extensive repairs to
during the present season, which will include an extension to the
electric lighting plant and the installation of another large boiler.

LUBEC. ME.
this

of six

per cent

notes

Louisville

Railway Company announces an

(secured by bonds), the proceeds of which

will l>e used for the purchase of new
suburban line to Bardstown.

rolling

stock and

extending the

place

—The construction
now under

is

of a

new

consideration.

electric light

and power plant

Plans and specifications for

the proposed plant are in the hands of C. H. Clark.

ROCKLAND, ME.— The

Rockland, Thomaston & Camden Street Railcontemplating increasing the capacity of its power house
and is planning to purchase a 200-kw to 300-kw. 2080-volt, 125-cycle,
singie-phase generator, direct or belt connected with engine, switchboard
and instruments complete.

Company

is

AYER, MASS.

—The

new owners of the electric light plant are conimprovements to the plant and are preparing to
establish a day service for lighting and power.
They are now rebuilding
the lines and will replace the present arc and incandescent lamps with new
templating

extensive

lamps.

CIIICOPEE, MASS.— At a special meeting held recently the Board of
Aldermen voted to refer the ordinance authorizing the expenditure of
$19,000 for improvements to the municipal electric light plant, to the electric light

commission, which

will

be appointed soon.

GREAT BARRINGTON, MASS.—The

Consolidated Railway

from Great Barrington

build the proposed extension

will

to

Company

Canaan

this

year.

PITTSFIELD, MASS.

—

The Pittsfield Electric Railway Company has
mortgage to the Berkshire Loan & Trust Company, of Pittsfield,
to secure ai^ issue of $100,000 in bonds, the proceeds of which will be
used for additions to its system and for pa>-ment of floating debt.
filed

a

NORTHAMPTON. MASS.—The Northampton Electric Lighting Company has petitioned the State Gas and Electric Commission for permission
to issue Si 00.000 in bonds, the proceeds to be used for improvements to
system.

STONEHAM, MASS. —The

Board of Selectmen has entered into a conwith the Edison Electric Illuminating Company for lighting the
streets of the town for a term of five years.

tract

WaLLIAMSTOWN, MASS.—The

prudential committee of the fire dishas renewed the contract for lighting the streets of the town with
W"ilIiamstown Gas Company for a term of five years.
The price agreed
upon is the same per lamp as in the last contract, which is $65 per lamp
per year, but the company agrees to furnish 2000-cp lamps instead of
There are about 32 arc lamps and 62
1200 candle-power as at present.
in candescent street lamps in use at the present time.
trict

BAY

— Plans

the Davenport Water
Power Company have been approved by Major Charles S. Riche, U. S.
Engineer, at Rock Island, 111., and the company is said to be prepared
to

LINCOLN, ME.— Mr. McGregor

in this city.

DAVENPORT,

by the installation of

his mill

its

RICHMOND. IND. — Plans

will increase the capacity of its plant

Electric

$50,000.

a loo-hp producer gas engine, one 50-kw, alternating-current. 2200-volt,
two-phase, 60-cycle generator, and a 30-hp motor water pump.
J. H.
Savage is president.

ivay

FORT WAYNE. IND.—Bids

Works

The company

in

turbine and one of 75-kw capacity.

plant,

LA. The capital stock of the Plaqueinine
& Power Company has been increased from $30,000 to

Light

Telephone Company has been increased from $2,500

—

PLAQUEMINE.

to

III.

1183

to

CIT\'.

MICH. — Franchises

have been granted by the City Council

Bay City & Western Railroad and the Bay City & Port
Railroad Companies to operate their lines through this city to

the Detroit.

Huron
Detroit.

BOYNE

CITY, MICH.— The Boyne City Electric Company is developing a water power to operate its electric light plant which is now run by
steam power, which when completed will greatly increase the capacity of
the plant.

HANCOCK. MICH. — Plans

are

now being

considered for the erection

01 a municipal electric light plant in this city.

HANCOCK, MICH.— The Houghton County Electric Light Company, of
Houghton, has submitted the following offer for street lighting to the city
of Hancock: Three-year contract, $84 per lamp per year; five-year conper lamp per year, and lo-year contract, S75 per lamp per
tract, $8
year; incandescent lighting, ten cents, eight cents and seven cents per
kilowatt hour respectively.
When the number of lamps in use exceeds
When the number
50 the rates will be $83. $80 and $75. respectively.
When the
exceeds 60 the rates will be $82, $79 and S74, respectively.
number exceeds 70. the rates will be $Si, $78 and $7^. respectively, reducing the cost per lamp $1 per year.
1

LANSING. MICH.

—Contracts

have recently been placed for two water

turbines of 2000 horse-power and also for two S40-kw generators, which
will be installed in the power jllant at Piatt Dam. where the present
Tlie company will also install a
water power plant will be dismantled.
water power plant at Dimondale. and will erect an auxiliary steam power
Plans for the
plant on the bank of the Green River at Ottawa Street.
The company is also contemplating
latter plant have not been completed.
ad<littonal power plants to its system at Grand Ledge. Eagle and Portland.
The first three plants will be inter-con nee te^l and will each have a capacity of 2000 horse-power.

MARQUEITE. MICH.—The Marquette County Gas & Electric Company has applied to the City Council for a new contract for lighting
The old contract expired over a year ago.
the city for a term of years.
J. W. McCorkingdale is manager.
MKXOMINKE. MICH.— Plans are being iK-ricctcil by the HydroElectric Company, of Oshkosh, Wis., for the construction of a power
plant on the Peshiigo River and to obtain franchises from this city and
Marinette for the purpose of constructing an interurt)an railway through
Menominee and Marinette Counties. C. O. Johnson, of Oshkosh. Wis.,
manager of the company.
is
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NEGAUNEE, MICH. —A

proposition for the purchase of the municipal
system for $35,000 has been submitted to the city by the
Granger-Farwell interests, of Chicago, 111., which already operate the
A special election will be
street railway system and gas plant here.
held for the purpose of voting on the question of accepting the proposal
or whether to issue SiS.ooo in bonds for rebuilding the city plant.
electric lighting

MINN.—

CANXON

George E. Wilson, city clerk, writes that
FALLS,
the city is not contemplaling the construction of a municipal electric lighting plant as reported in our issue of May ;:5.

—

CHISHOLM, MINN. Plans are being made to increase the capacity
of the village electric light plant, which will involve an expenditure of
A gas engine will be installed. Work will soon begin
about $20,000.
on the construction of the addition to the power house, and a day service
Plans are being considered for the
will be established about August i.
development of the water power of Sturgeon River, but nothing will be
done for the present.

CROOKSTOWN, MINN. —W.

A.

Martin

is

contemplating

the

con-

struction of a street railway system in this city.

FERGUS FALLS, MINN.—The

only bid received May 28 by the City
construction of dam and power house for the municipal
electric light plant was submitted by Berge & Ho(^on. for $44,840.

Council

for

MINNEAPOLIS. MINX. —The
Company

Traction

is

Minneapolis.

Rochester

&

Dubuque

CHARLES. MINN.— The

City Council has decided to call a
vote on the proposition to bond the city for $11,000
for the purpose of purchasing the electric light plant for the city.

ST.

MERIDIAN, MISS. — The

Meridian Light & Railway Company is planning extensive additions and improvements to its system in this city.
A. B. Patterson
which will involve an expenditure of about $60,000.
is general manager.

MO.

.!.\CKSON,
electric

Phillips, of St.

will be received

about July

and water works pumping

Louis,

is

preparing plans.

W. Vineyard

G.

at $35,000.

— Bids

plant

light

is

The

1

for the proposed

station,

for which

cost of

work

is

Hirara
estimated

chairman of the committee.

STANBERRY, MO.—John

A. Shower has purchased the electric light
The plant will be improved and put into
plant in this place for $18,000.

—

—

SYRACUSE, N. Y. The Cortland County Traction Company has been
granted authority by the State Railroad Commission to increase its capital
stock from $320,000 to $1,000,000 and to issue a mortgage for $2,000,000.
The proceeds will be used for making extensions to its system.
UTICA,

capacity

present

the

of

the

plant.

—The Omaha Electric Light &
place
planning to construct a new sub-station
LAS VEGAS. NEV. —Application has been made
BENSON, NEB.

in this

Power Company

is

at a cost of $11,000.
to

the County

Com-

W.

Paterson, of Caliente, asking for a
franchise to erect an electric transmission line from Spring Valley to
Pioche and Caliente and the surrounding country.

Hans Olscn and

missioners by

C.

—

JERSEY CITY, N. J. tlids will be received until June 14 by the
Board of Trustees of the City Hospital for the erection of a power
houac and other buildings on Baldwin Avenue.

MORKISTOWN,

N. J.— P. V. Strykcr. of Bcrnardsville. writes that
proposed electric light plant to be constructed at Morristown, of
which he is general manager, will cost about $200,000.

the

—

The flour mills and electric
N. V.
Joseph A- Baumert was recently destroyed by fire.

.\NTWERP,

light plant

owned by

—

KINGS PARK,

Bids will be received at the office of F.
L. I., N. Y.
Wheeler, purchasing steward. State Commission in Lunacy, Wards
Island. N. Y., until June 20 for supplying automatic blowcis m the power
plants located at Central Islip State Hospital, Central Islip, and at Kings

A.

Park HospiUl, Kings Park.

L.

I..

—

NEW

YORK, N. Y. Bids will be received until June 10, by Beekman
Wintbrop, assistant secretary. TrcastJry Department, Washington, D. C,
for furnishing and installing certain electric lighting fixtures in the new
United Slates Custom House. New York City, N. Y.

POTSDAM,

N.

Y.— The

village

authorities have applied to the

permission

State

supply electricity
The capacity of the village
for lightinK purpowrs to private conBumcrs.
plant i% sufficient to supply ab<Mit twice the number of lamps that arc now
Inring furnished, and it is proponed lo supply :ilK>ut 3000 lamps at once to
private consumers and to extend the private service lo 5000 lamps in
(

ommission nf Cn% and

the

Electricity

for

to

future.

—

W< are informed that no bids wcr« received on
Department of Water Supply. Gas unJ Electricity for
furnishing, installing, maintaining and reserving for the use of the high
pressure fire servirr, all apparatus and equipment necrssary fur generating and transmitting and furnishing electricity nt each of the high
pressure fire service pumping stations located at Oliver and South Streets
and Gansevoort and West StrecU, ManhattAn Borough, and nt Furman
and Joralemon Streets and nt Willoughby and St. Edwards Streets, rr
John H. O'Brien Is cf»mmis!tir»ner.
spectivcly. in Hrooklyn Borough.

NEW YORK.

May

j8

by

N. Y.— The Rochester Railway & Light Company has
contract lo Ihc General Electric Company. Schenectady, for 1

ROCHKSTEK.
awarded

a

N. Y.

the

C—

N.
Prof. C. W. Thomas, of West Raleigh, writes that
probably be called for in July or August for a heating and
power plant for the North Carolina College of Agriculture and MechaniArts.

cal

C—

WILMINGTON,

R. M. Sheppard, of Wilmington, secretary and
N.
treasurer of the Tidewater Power Company, writes that this company is

over the control

take

to

Consolidated

of the

Railways,

Light

& Power

Companies and make extensions into suburbs of the city, and will also
transmit electricity from the plant of the Rockingham Power Company,
a distance of 116 miles.

VALLEY CITY, N. D.—H. T. Halverson, city clerk, writes with regard to the electric light plant, that the service has become inadequate,
and as the citizens are opposed to issuing bonds to enlarge the plant, it
has been decided to sell the plant 10 the highest bidder.
ARLINGTON, OHIO.— Plans
light plant

of Toledo,

will

for the construction of a municipal elec-

have been accepted by the City Council.

George Champe.

supervise the construction of the plant.

BARBERTON, OHIO. — Plans

and

specifications are being prepared

by

Doylestown

ik

Cleveland Engineering Company
Barberton Railway Company.

the

for

the

Orrville,

COLUMBUS, OHIO.— The Central Union Telephone Company is contemplating the erection of a new building on Sherman Street to cost
$19,000.

OHIO.— The Hoard of Public Service on May 25 awarded
following contracts in connection with the improvement of the city
electric light plant.
To the General Electric Company, Schenectady, N- Y.,
one 500-kw turbine generator, $16,606; city arc lighting system, including
to the
310 incandescent street lamps, $1 1,865, ^^<^ switchboard, $2,681
Westinghouse Machine Company, Pittsburg, Pa., one 500-kw generator,
ri.VMILTON,

the

;

$17,500;

to

Henry

U.

Worthington and Laidlaw-Dunn-Gordon Company.

New

York, N. Y., two condensers, $3,400; to the Fort \Vayne Electrical
Company, Fort Wayne. Ind.. wire. $3,477. and the RisscU Company, Toledo, Ohio, poles. $1,825.

JUNCTION

CITY,

ORE.— H.

Howard, proprietor of tlie Junction
with the county clerk a notice of appropriation of the waters of Bear Creek, a stream al>out ten miles distant.
Mr. Howard
for the purpose of generating electricity for light and power.
states that he intends to organize a company in the near future and will
l)uild a large electric power plant there for the purpose of furnishing
City electric

electricity

light

has

plant,

for light

and power

l-'.

tiled

for Junction City.

Eugene and other

cities

upper valley.

SALEM, ORE. — Sealed

NEW

YORK, N. Y.— The Snare & Tricst Company has secured the
contract for iiiBtalling the vcniilaiing bystcni and electrical equipment in
the Manhattan subway station of the Williamsburg Bridge for $5-'>^70.

Commission

will

in the

N. Y.

N. Y.

State

to

R.\LEIGH,

tric

and operating engineers for the development of a water power on the
This development is to increase
Big Fork River situated at Big Fork.

—'The

Utica Gas & Electric Company has made appliof Gas and Electricity for permission to
issue $2,000,000 five per cent so-year bonds under its $5,000,000 mortgage.
The company also asks for authority to acquire the Herkimer
County Light & Power Company, the Glens Falls Gas & Electric Light
Company, the Consolidated Light & Power Company, of Whitehall, and
51 per cent of the capital stock of the United Gas, Electric Light &
Fuel Company.

cation

ojjcration.

KALISPELL, MONT.—The Flathead Valley Water Power Company
has engaged H. M. Byllcsby & Company, of Chicago, 111., as consulting

23

ROME, N. V. The Rome Gas, Electric Light & Power Company has
submitted a second proposition to the Board of Public Works in reference to the electric light contract.
The company offers arc lamps at
$95 per lamp per year fnr a two-year contract, and $90 per lamp per
year for three years' contract; the third price is the same as was previously submitted, $85 per lamp per year for a five-year contract.

election to

special

XLIX. No.

3000-kw, three-phase, alternating-current generator.
The machine will
be installed in the power plant of the company located at the foot of
Furnace Street and will be used on the general lighting circuit.

bids

soliciting bids for the construction of its road.

Vol.

of

proposals will be received by the State Board
Commissioners until June 1
for lighting Ihc capitol, peniteninsane asylum, reform school, mule school and the school for the
W. N. Gatcns is clerk of the l)oard.

Public

tiary,

blind.

1

—

•W^OCA, PA. Plans for increasing the capacity of its plant arc being
cf.ntimplatcd by the Standard Electric Ligl't. Heat & Power Company,
which include the installation of a 300-kw engine type alternator, the
reconstruction of the present lines and extension of its system in new
territory.

I'>ank

Howard

is

manager.

IIITNTINGOON, 1*A.— The Logan Ught & Power Company, which was
organized some time ag" by the WiLsun-Matlcni Company to develop a
Spruce Creek, has l>ccn incorporated by Wallace
Wilson, of Alexandria; George C. Wilnon, of Tyrone, and Prank Maltcrn,
The company has secured fr.niichiae.s in Tyrone and
of Warriorsinaik.
HrllwHod to erect IrnnBrnission linen for the distribution of electricity and
Klcclricity will also In- furnished to
may extend its lines lo .Mtoona.
I'hrough plants already
Kinaller towns In the nrighlMuhoorl of its plant.
cHlablinhrd and other hydroelectric plants contemplated, the Wilson intr rest
now practically cover the entire Juniata N^allcy. extending from
HrltwooH. through Huntingdon to Lcwiston.
At Lewiston the WoodsWilsim Company is applying for n franchise as the Juniata Valley Light.
Meat & Power Company, and a cmtracl for lighting the town for a term
Electricity for
•f Ave years is under consideration by the town ofTicials.
lighting thin [Kirt of the nystem wftl Iw furniiihrd from the Penns Creek
"ydro-rlrctnc plant, which the company propnsrs to tlcvrlup.
hydro-electric power at

II
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PITTSBURG, PA.— The Diamond

& Tower Company

Light

has

ap-

plied to the City Council for a franchise to erect poles and wires in this
city for the transmission of electricity for heat, light and power purposes.

Frank McCarr

company.

interested in the

is

SCRANTON.

PA.

have been completed for the construction of a
power house for the Scranton Electric Light & Heating Company.

SHAROX,

PA.

—The

Telephone Company is planning extensive
improvements to its system in this city, which include the construction
of a new exchange building, new switchboard, new instruments and
placing its wires underground in the business section of the city.
The
work contemplated will cost from $100,000 to $125,000.

SL^XBURY, PA.

Bell

—The

Sunbury Edison Electric Illuminating Company,
the Sunbury Gas Company and the Sunbury & Northumberland Electric
Street Railway Company have been consolidated.
It is said that a number of improvements will be made which will increase the capacity of both
and electric plants.
C. J. Callahan has been elected president
and general manager of the company, and G. \V. Beck general super-

the gas

intendent.

—

YORK, PA. The merger of the York Telephone Company with the
York Telegraph & Telephone Company has been approved by the stockholders of the former company.
The purpose of the merger is to give
the company a broader charter which will enable it to build its long
distance lines.
The York Telephone & Telegraph Company will at once
extend its lines into Philadelphia and Pittsburg and will eventually
extend them throughout the state. The money which the company will
acquire by its new bond issue will be used in the erection of the new
building on the comer of South Beaver Street and Mason Alley, and extensions to its system in this vicinity.

—

PHENIX, R. I. At a recent meeting of the Harris Lighting District
a committee, comprising J. Ellery Hudson and Everett W. Whitford, was
appointed to enter into a contract with the Narragansett Electric Lighting
Company

to

light the streets of the district for a

term of

10

year^ at a

D.— The

Sioux Falls Light & Power Company is
its system, and will build a retaining
wall and dam, power house, flumes, and purchase equipment for the power
house, which will involve an expenditure of about Sioo.ooo. J. J. Bennett
S.

contemplating extensive additions to

is

president.

JOXESBORO. TEXX. — A company
from Jonesboro

electric railway

to

is

Johnson

gate house, furnishing material and construction of power
Willis Chipman, 103 Bay Street. Toronto, Ont., is engineer.

house.

ST.

MARTINS.

HALIFAX,

being

organized to build an
A. L. Shipley is inter-

City.

N.

B.— The

elected

W. M.

president;

N.

Jarvis,

stockholders of the St. Martins Telephone
president; W. £. Skillen, vice-

M. Bostwick,

C.

O. Stockton and C. D. Trueman, directors.

R.

—'The

Nova

Scotia Telephone Company will increase
stock from $700,000 to $900,000.
The proceeds will be used
for extensions to its system.
its

S.

capital

ARNPRIOR, ONT. — Thomas Moran
v.ill

install

an

Street

has obtained a franchise here and

electric lighting plant, obtaining the

BRANTFORD, ONT. — Plans
Railroad

Company, the

power

at Galetta.

for

the amalgamation of the Brantford
Grand Valley Radial Railroad Company

and the Woodstock Railroad Company have been consummated. The new
company will operate under the name of the Grand Valley Radial Company and is headed by M. A. Vemer, of Pittsburgh, Pa. Track mileage
is to be doubled and the system extended to Cainsville in the
east.
A
line will also be built from Port Dover, via Mount Pleasant. Waterford
and Simcoe.

CHATHAM, ONT.—The
install

new

a

Telephone Company has decided
put in an underground system.

Bel!

plant here and

to

COBALT, ONT.—J. W.

Fitzpatrick and Hon. Frank Latchford. diof the new Nipissing Central Railroad Company, are interested
in the construction of a branch to connect New Liskeard and Cobalt.
rectors

The motive power will be electricity and it is expected the line will be
put under contract during the present month.

PORT ARTHUR, ONT.—The Hydro-Electric Power Commission has
submitted rates to the City Council for which electricity can be supplied
to the city.
The price will be $17.50 per horse-power per year for 3000
horse-power or under; $16.50 for 6000 horse-power, and $15.50 over that
amount.

POTSDAM, ONT. —The
tion

rate not to exceed $12 per year per lamp.

SIOUX FALLS,

dam and

ers;

Company have

— Plans

11S5

ratepayers have voted $3,500 for the
an electric lighting system and $2,200 for the plant.

of

WOODSTOCK, ONT. — The

installa-

has applied to the Ontario Railway
in bonds for exten-

city

and Municipal Board for permission to issue $7,045
sions to the electric lighting system.

MONTREAL, QUE.— R. Forget, a director of the Montreal Light,
Heat & Power Company, states that the company will sell its gas plant
and gas business to the city of Montreal for $25,000,000.

ested in the project.

Company

BROWNSVILLE, TEX. —The

City Council has appointed a committee
on the cost of a lighting plant and water works system, with a view of authorizing an election to vote on the proposition of
issuing bonds for construction of the plants.

Elections.

to secure estimates

DALLAS, TEX.

—

County Auditor has been authorized to advertise
and installation of an electric light plant in

Tlie

for bids for the construction

the court house.

DEXISOX, TEX. — Contracts

have been placed by the Denison Light
& Power Company for two 250-kw Western Electric, alternating-current,
60-cycle, 2300-volt generators, direct connected to a cross-compound condensing engine.
The Westinghouse alternating-current generator, with
engine, exciter, switchboard, etc., in use at present, which originally cost
about 517.000, will be sold for $8,000. W. A. Everitt is manager.

HEREFORD, TEX.—H.
posed

to

G. Tucker, of Hereford, writes that it is proconstruct an electric light plant and gas works at a cost of SS.ooo.

MORETOW'N,

VT.

—Plans are

being made by

Almon & Moody, owners

of the electric power plant located on the Mad River in this place, to develop another water power on the Mad River, about two miles from, their
present plant. The plant will be built during the summer of 1908 and will
cost about Sioo.ooo.

DENVER, COL. — At

the annual meeting of the Denver Gas & Electhe old board of directors was re-elected and has chosen
the following officers for the ensuing year:
Emerson McMillin. of Xew
York. N. Y.. chairman; Henry L. Doherty, New York. N. Y.. president;
tric

Company

Frank W. Frueauff, New York, N. Y., vice-president and general manWilliam J. Barker, Denver, vice-president and general superintendent; C. N. Stannard, Denver, secretary; John T. Brady, Denver, treasurer;
A. H. Ostram, New York, N. Y., assistant secretary.
ager;

SYRACUSE,

—

N. Y. At a special meeting of the stockholders of the
Lighting Company the follo'-ring directors were elected: John
J. Cummins, A. K. Hiscock. Hendrick S. Holden and Louis L. Waters, of
Syracuse; George S. Philler, J. C. De Long and Louis Lillie, of Phila-

Syracuse

delphia,

Pa.,

and Henry Seligman and Stephen Peabodv, of

Xew

York.

N. Y.

UTICA, N. Y.— At a meeting
Company held April 15

Electric

of

the

the

directors

following

of

the Utica

officers

were

Gas

&

elected:

Anthony N.

Brady, president; William E. Lewis, vice-president; M.
Jesse Brayton, secretary; George H. Stack, treasurer, and William J.
McSorlev. auditor.

WASH.—

OLYMPIA.
Bids have been called for by the Stale Board of
Control for an Ss-hp electric motor and a 3000-galIon pump for the Eastern Washington Hospital for the Insane at Medical Lake.

BALDWIX. WIS.— The
has

an amendment
stock from $3,520

filed

capital

Rush River & Eau Claire Telephone Company
to

has

filed

$

to

CAROLINE, WIS.— Tfic
an amendment lo

articles

its
1

incorporation^

increasing

its

2,000.

Farmers'
its

of

Independent Telephone Company
its capital stock from

charter increasing

—

MILWAUKEE, WIS. The Commun Council has accepted the recom
mcndation of the commitec instructing the city attorney to withdraw the
pending suit against the Milwaukee Electric Railway & Light Company,
providing that a contract be entered into with the company for five years,
beginning with Dec. 15, 1905, at $65 per lamp per year. This is the rate
offered by the company to the city at the time the contract expired, which
was refused by the Aldermen, in the belief that the municipal electric
light plant could be completed within two years.

SHULLSBURG, WIS. — The
in

bonds

for

citizens arc contemplating an issue of S12.an electric lighting plant.

MORDEN, MAN., CAN. —Tlie
a

J.

citizens have voted in favor of installing

municipal electric lighting plant.

DALHOUSIE.
Ulnne,

town

N.

B.— Bids

Companies.

Brooklyn.
Secretary of State.
The capital stock is $10,000 and the directors arc: A. W. Brown, C. A.
Brown and Ella M. Brown, all of Brooklyn.
X. .Y.,

has. filed

articles

of incorporation with

the

THE COXNECTICUT ELECTRICAL EQUIPMENT COMPANY,

of

Meriden, Conn., has been incorporated by E. B. Wilcox, president and
treasurer; A. B. Wilcox, secretary, and L. T. Fuller.

$2,500 to $10,000.

000

J>ieW Industrial

THE ADDISON W. BROWN ELECTRIC COMPAXY.

.Address S. Scott.

will be received until

clerk, for the following work:

June

ig

by Alexander

Pumping engine; two

boil-

THE

DIXIE LIGHTING COMPANY, of Wilson. N. C. has been
chartered with a capital stock of $12,500 by J. R. Hardy, J. R. Joyner,
William Teiscr and others.
T\\c company proposes to manufacture and
deal

in

lighting

and heating appliances.

THE JOHNSON-KENNEDY ELECTRIC COMPANY,

of Cincinnati,
Ohio, has been organized by Claude Johnson, who has been for the last
years with the Crcaghead Engineering Company.
The company is
capitalized iit $10,000 and has taken quartets at 344 East Fifth Street.
The comp.iny proposes to Conduct a general electric supply business.
J. M. Kennedy is president and treasurer of the company, and Mr. Johns<m will be vice-president and general manager.
THE OLENIN ELECTRIC COMPANY, of Binghamton. N. Y.. has
been incorporated with a capital stock of $75 000 for the purpose of inanufiicturing the new Olcnin luminous arc lamp.
The incorporators arc
lohn D. Frcar and William Betts.
len

ELECTRICAL WORLD.

ii86

New

WILMIXr.TON, OHIO.— The Clinton Home Telephone Company has
been incorporated, with a capital stock of $125,000, by C. R. Fisher, O. J.
Toland, J. S. Kimbrough, W. G. Fisher, S. S. Outcalt. W. F. Hains
and G. P. Thorpe.
North Union Telephone Company has

been incorporated, with a capital stock of $10,500, by Henry Welch and
others.

—

CARMEN, OKLA. The Rich Valley Telephone Company has been
incorporated with a capital stock of $10,000 by A. (i. Melrose, E. Hughes
and Walker Milum.

CAPRON, OKLA. —The

Capron Telephone Company has

The

of incorporation, with a capital stock of $7,000.
F. J. Fisk, J. M. Daughty, Charles E. Curran.

articles

filed

incorporators are:

Charles Swartz,

Webb and E. U. Anderson.
DOVER. OKLA. The Dover Telephone Company

C.

J.

Welker, William

—

by A. L.

rated, with a capital stock of $500.

DRIFTWOOD, OKLA.—The
with

incorporated,

Gass, A. C. Hoeffer,

stock of

capital

a

W.

Citizens'

HOOKER, OKLA.— The

has

Mayes and

incorpo-

been
others.

Telephone Company has been
by H. J. Kraigh, J. W.
Lambert.
H. Cloyd and S.

$3,500,

W.

Barkley,

E.

C

Hooker Telephone Company has been incorpo-

rated, with a capital stock of $20,000,

by N. O. Stephenson and others.

KINGFISHER. OKLA.— The

Huntsville Telephone Company has been
incorporated, with a capital stock of $2,700. by M. P.. Gilliland. E. M.

Hale

Dane & Longdale Telephone has been instock of $1,000 by C. M. Richards. A. G.

OKLA. — The

MERIDI.-\X.

incorporated with a capital
Allen and others.

OKLAHOMA

CITY,

City
Pittsburg,

Meridian

stock

of

Company

Telephone

$3,000.

The

directors

been

has

are

Reading Telephone Company has been

incor-

F. Coles, of Reading.

SHATTUCK, OKL.\.—The
pany

has

incorporated

been

Farmers* Mutual
with

a

capital

Rural Telephone Comof $1,500 by T. J.

stock

Eldridge and others.

TEXHOMA, OKLA.—The

Texhoma Telephone Company has filed
The directors

incorporation with a capital stock of $5,000.
Osborne, T. E. Osborne and Gertrude Osborne,

of

articles

Al-

in-

MALONE, TEX. —The Manning

Telephone Company has been incor\\'.
J. Manning and others.
SPRINGTOW'N. TEX.— The Springtown Telephone Company has filed
articles of incorporation, with a capital stock of $5,000. by J. T. Roberson and others.

—

WEST. TEX. The Home Telephone Company, of West.
County, has filed articles of incorporation, with a capital stock
by E. Rotan and others.

McLennan
of $J5.ooo.

—

MANTI. UTAH. llie Manti Telephone Company has filed articles of
incorporation with a capital stock of $10,000.
The directors are A. H.
Christensen, A. O. Anderson, E. D. Sorenson and Stanley Crawford.

SPOKANE, WASH.— Articles of incorporation have been filed with the
Secretary of State for the Panhandle Electric Railway Company, with a
capital stock of $1,000,000.
The incorporators are: Amasa J. Smith, of
Spokane; John R. Jones, of Hillyard, and Harry M. Wallace, of Spokane.

GRANTSBURG, WIS.— The

Farmers'

pany has been incorporated, with
land and others.

Independent

a capital stock

Com-

Telephone

o{ $4,000, by R.

Mc-

J.

LAMARTINE, WIS. —'Articles

of incorporation have been filed by
Woodhull Telephone Company by J. A. Stratz, Frank Schaefer and
The company is capitalized at $2,500.
O. S. Fenner.

the

f<orthern Hydro-Electric

of incorporation have been

Power Company, with

000.

tiled

for

the

a capital stock of $2,000,-

by Frank H. Josslyn. Charles H. Hartley, John

L.

Powers and others.

corporated, with a capital

Telephone Company has been instock of $500, by Thomas Donahue and others.

Legal.

OKLA.— A

—The

Manning Telephone Company has been
J. Manning, W. R.

W. M-

porated, with a capital stock of $j,ooo, by G. T. Dixon, of Okarche; G.

Caron and B.

—The

porated with a capital stock of $15,000 by

Electric

READING, OKLA.

in-

BUFFALO, WIS.— The Diamond

charter has been granted to the
Railway Terminal Association, of Oklahoma
Pa., and New York, N. Y., with a capital stock of
City,
The incorporators are Guy V. McCIure. Warren F. Moore,
$1,000,000.
Calos and Fred S. Combs and J. J. Johnson, all of Oklahoma City.

Oklahoma

The

OSHKOSH. WIS. —Articles

—The

corporated with a capital
Brewer. H. R. Lowden and others.

B.'

GAL\"ESTON. TEX.

23.

corporated with a capital stock of $15,000 by \V,
*
ford and M. Henderson.

Joseph Thomas.

ancl

LONGD.^LE. OKLA.

No.

filed articles of incorporation, with a capital stock of $^5,000.
corporators arc F. L. Moflfett and others.

Incorporations.

BURLINGTON, OKLA.—The

XLIX.

Vol.

PATENT

EDISON
VALID.

— The

FOR

KINETOGRAPHIC

CAMERA

HELD

Edison reissued patent No. 12,037 (original No. 589,168).
for a kinetographic namera, is held, as to claims i, 2 and 3. not to have
been anticipated and to disclose patentable invention in the means shown
for imparting an intermittent movement to the tape film while passing
in front of the lens, which consist of a sprocket wheel having teeth
which enter holes in the edge of the film and advance it positively,
evenly, and rapidly.
And such claims are held not to be infringed by
a camera in which tlie film is moved by frictional contact alone, but is
infringed by one in which the film is moved by a reciprocating two tined
fork carrying studs or pins which engage holes on either edge of the
Edison vs. .\merican Mutoscope & Riograph Company. United
film.
States Circuit Court of .\ppeals, Second Circuit, 151 Fed. Rep. 767.

Texhoma.

RESERVATION OF EXCLUSIVE RIGHT TO MAINTAIN ELEC-

Rural Telephone Company has been incorporated, with a capital stock of $5,200, by O. W. Hauser and others.

TRIC LIGHT SYSTE.M IN STREET HELD INVALID.— The owners

are S. J.

VICI,

OKLA. —The

all

of

Vici

WALLING'S STORE. OKLA.— The
pany has been incorporated, with
Barnes and others.

a

Whiskey Creek Telephone Comcapital stock of $5,oo3, by C. M.

WICHITA FALLS. OKLA.— The Bowman & Lake Creek Telephone
Company has been incorporated with a capital stock of $5,000 by J. L.
Cobkey and

others.

WOODWARD, OKLA.-

The Indian Creek Telephone Company has
been incorporated, with a capital stock of $500, by A. W. Green and
others.

I'OR'IXAND, ORE.

— Arlick-s

of incorporation have been

Eugene & Easterh Railway Company by A. Welch,
Waiern and Charle> A, Hardy.

E.

W.

filed

for

tht-

F.

W.

Hall,

—

POK'ILAND. ORE. The Rainier Electric Company has been formed
wilb a capita] muck of $2S«ooo to build an electric railway from Rainier to
I'f.rll.-ind.
The incorporator* arc Alex Sweek, Carlelon Lewis and W. C.
Morri«.

;

YORK, PA. — A
graph

Company

*tock of

charter ha* been granted to the York Telephone & Teleby I). F. I-ifean and others. The company has a capital

$5tio,wjo.

Lake Shore & Armour Traction
of incorporation with the Secretary of State,
with a capital itock of $1,000,000. The company propone* In (onntruct an
The
electric railway from Wagner to Mitchell, a tll-tanre of 65 milc».
incorporator* are: A. H. Pea»c. John Sleran<^ky. J«hn Ab*her, of Wagner;
Albert Amundwrjn, of Ijike Andrn. and K, V. Wnnzcr. of Armour.

WAG'S EK.

I

of land adjacent to a city platted the same into lots and blocks and exeHut.
cuted deeds to the city for the streets, alleys and public grounds.
in the deetls. the grantors reserved to themselves the exclusive right to
ctmstcuct and operate street railways and to erect poles for lighting or
Thereafter the city granted to one Jones a franchise
telegraph purposes.
to erect and operate an electric light plant for the purpose of supplying
The plaintiff, one of
ektricity to the municipality and its inhabitants.
the original grantors to the city, brought an action against Jones to
him from interfering with the exclusive right which the plainI est rain
It
tiff reserved at the time of the conveyance of the land to the city.
was held that the rescrvatitm in the deed was invalid for the reason that
.^
was contrary to public policy and tended to create a monopoly.
it
monopoly, in its strict sense, is an exclusive right granted by the state
to a few. giving thtm coi>trol of something which before was of common
But the term, as now understood, is not confined to the above
right.
It embraces any, combination or contract, the tendency of which
limits.
is to prevent compctiti(m in its broad and Rcncral sense and to control
and the form assumed is immaprices to the detriment of the public
terial.
The enforcement of the right claimed by the plaintiff would
re!(ult in binding the city for all time to look to him for light, telcphnnrs.
Under the terms of the reservation he might use the
trauNportation, etc.
.\nd if he did not elect to move in the
right or nut at his option.
.\ more glaring violaprrmime* he coubl prevent others from moving.
tion of every piinciple which forbids the creation of a monopoly cnulfl
Jones vs. Carter, Court of Civil .\ppcals of Texai,
hiirdly be imagined

ompany han

D.~The Wagner.

S.

filed

articles

101

W.

S.

Rep.

5M.

—

Obituary.

Af'TON, TEX. 'Hie Acton Telephone Company hat been incorporated,
Mock of $8,135. ^X G. W. Carmichael. B. N. RofT and

with A capital

\\\<

other*.

BENA\ IDES, TEX.— The

Benavidct Telcpbnne CofVipany ha*
chartered with a capital Mock of $5.w« by John Ball and other*.

BLOOM INC,
pany,

(iROVE. TEX. -The Home

of thin place,

Br'KNKT. TEX.

Light,

Water

9t

Ice

hat brcn incorporated, with a cupital *tock of

Die

lifcn

Com-

$30,000.

Smart Telephone C« mpanv hji« been incorpo
P. (' Reed and other*.

rated with u capital filock of lin.cjon by

CHTIXICOTHE, TEX.—The

Independent

Telephone

Company

haa

II

(

\KLES KKNMOUTII STEARNS,

recently nt the

Homnn

Ma**.,

Inlc

Technology.

<if

in

Iloftpitnl.

and wn*
lie worked
Miihh.. and

1864.

Center,

City

a

an clcctrienl engineer, died

Mr. Stenrns wnn born

at

Newton

graduate of the Maitiiachusctts

for

the old

Tlmmnon Houston

Insti*

Electric

in St. Paul, Minn., an<l wn** employed
Ilo*t<in.
engineer in iiiMallinit electric iMtwer on the Nantasket lieach
Haven & Hartford Railroad. He wa» a
liT.-inch nf the New York. New
member of the American InMitute of Electrical Engineer* .-ind of the
American SocJely of Mechanicnl KuKineero.

Company
n»

in

a'«tiKt[int

^

.

JrxE

ELECTRICAL W O R L D

1907.

8.

MR.

M.

F.

Electric Light

SACKETT
Company,

has been appointed president of the Louisville
Ky., to succeed Mr. Udolpho Snead,

Louisville,

MR. GEORGE

G. WARD, vice-president of the Commercial Cable
reported as having arrived in England on the new Adriatic.
will spend the summer on the other side.

He
MR.

is

MILLS, formerly of the General Electric Company sales
has been appointed general superintendent of the Monterey
County Gas & Electric Company, of Monterey, Cal.
F.

S.

department,

MR. OTTO

FALCH,

JR.. recently chief engineer of the Pacific
Coast department of the Otis Elevator Company, has opened offices to enE.

gage in consulting

Monadnock

MR. JAMES

and mechanical engineering

electrical

at

850 and 852

San Francisco.

Building,

MAXWELL

was married May 25 to Miss Lillian B.
Mr. Maxwell is the general agent of the
Ross, of Woodbury, N. J.
Philadelphia Electric Company, and one of the organizers of the PhilaT.

delphia section of the Illuminating Engineering Society.

MR. WILLIAM

J.

BARKER,

president

of the Northern Colorado
Frueauff, as vice-president

Power Company, will succeed Mr. Frank W.
and general manager of the Denver Gas & Electric Company.
lias entered the firm of Henry L. Doherty & Company, of

The

New

latter

York,

KIDDER,

formerly of the Westinghouse Electric Manuhis connection with that company, and
has been appointed superintendent of motive power of the Pittsburg &
Butler Street Railway Company and the Butler Passenger Railway

MR.

L.

H.

Company, has severed

Company.

FRENCH,

general manager of the Cuyahoga
MR. O.
Telephone Company, of Oeveland, Ohio, has been appointed deputy
minister of telephones, telegraphs and railways for the Province of
Manitoba.
He will direct the construction of municipal and government
F.

owned telephone

formerly

lines.

F. LOREE and General Manager
Delaware & Hudson, have been elected as president
lespectively, of the United Traction & Hudson Valley
Abel L Culver has formally retired as president and
the Delaware & Hudson.

PRESIDENT

C. S.

L.

MR. JOHN POWERS,

Sims, of the

and vice-president,
Railway Companies.
general manager of

watch charm as a token of esteem.
has been appointed

assistant

general

manager and chief engineer of the Havana Electric Railway Company,
Mr. Hill was formerly construction engineer for the
of Havana, Cuba.
General Electric Company in charge of the installation of the machinery
the Aurora. Elgin & Chicago Railway Company, and more recently
has been chief engineer of the Southwestern Wisconsin Railway, with
headquarters at Dubuque, Iowa.
for

MR. KR.VNK W. P.\RDEE

has resigned his position with Frank B.
become treasurer of the Durant Electric Supplies Company, hanMr.
dling telephone and electric material at 56 Fifth .\venue, Chicago.
Pardee has been connected with the telephone and electrical business for
about seven years and in thai time has made many friends in the electrical field.
He was closely identified with Frank II. Cook's business and
saw it grow from a comparatively small beginning to its pre-^ent large
proportions.
He had charge of salesmen and advertising, an<l is therefore well fitted to assume his new position with the company in which he

Cook

is

to

interested.

MR.

HOL.M.VN.— Our

readers will be interested to leai-n that
Mr. G. U. G. Holman has been appointed manager of the electrical department of the Boston branch of the H. W. Johns-Manvillc Company.
and has already entered upon his new work. Mr. Holman is well known
G. U. G.

After graduating from the Massachusetts Institute
of Technology, he was for several years with the Thomson-Houston and
General Electric companies in Lynn. Mass., New York City and also in
He left the (icncral Electric Company in i8qj to become
Minnesota.
railway engineer with the Mather Electric Company of Manchester. Conn.,
in

electrical

circles.

was engaged
In the last few years.

and

No. 7 of the Alberger Condenser
Liberty Street, New York, is devoted to a discussion ol
the application and advantages of cooling towers where the water supply
95

limited.

is

ALLIS-CHALMERS COMPANY,

of Milwaukee, Wis., has issued
No. 1058, devoted to an illustrated description of the Winona
Suburban Railway, Indiana, which it equipped with power plant, motor
Bulletin

cars, air brakes, etc.

CEMENT-MAKING MACHINERY.— Catalogue

No. 7 of the Power
Machinery Company, Mihvaukee, Wis., treats at great length
the constructional features of machinery for the production of Portland
cement by either the wet or the dry process.

& Mining

No. loi of the Lane & Bodley Company,
Ohio, discusses the 4-valve type of shaft-governor engines
designed especially for direct connection to electric generators. These
engines are built for ratings of from 46-hp to gio-hp.

STEAM ENGINES.— Bulletin

Cincinnati,

FLAMING ARC LAMPS.— In

a folder issued by the Helios Manuit is stated that two flam-

Company, Bridesburg, Philadelphia,

facturing

ing ?rc lamps can replace five carbon arc lamps consuming the
of the cost for energy.
\>
.\tr, thus saving 60 per cent

FERRACUTE MACHINE COMPANY,

later

in the liKhting field in

IMiilailelphia

for five years.

\\c has l>een connected with the construction and
Operation of electrical enterprises in New York. Philadelphia and Canada,
so that he is conspicuously qualihcd to make the most of the 'opportunities

offered him in his

new

field.

SCALES.— .\
Street.

Bcalea of

all

cataluguc issued by John Chatillon & Sons, 85
illustrates and gives the prices of weighing
types for all purposes.
--.So-paKc

.New

York,

OIL-SWITCHES. The HarMnan Circuit Breaker Onipany. Mansfield,
Ohio, has issued Bulletin No. 8, dcvolcd to oil-svvitclR^ for w.ill innunling
(

and

distant mianual control.

FUSES.— Electric
volts

and

protective devices fur any

for currents ranging

from us ampere

e.

Bridgeton, N.

number

J.,

of

has
its

is-

more

The new catalogue it is getting out wiJI be very comrecent presses.
plete, but will not be ready for several months to come.

DIRECT-CURRENT MACHINERY.—The
Milwaukee. Wis.,
motors and generators.
special applications,

The

and vary

in

PRESERVATION.—The

WiOOD

Mechanical .\ppliance Com-

and illustrates 4-pole direct-current
machines are designed for numerous
rating from .125-hp to 5-hp.

describes

pany,

Carbolineura

Wood

Preserving

Broadway, New York City, has issued a new edition
of its catalogue on wood preservation and its avenarius carbolineum as a
protection against rot and decay. Copies can be had on application.

Company,

of

349

VALVE TROUBLES.—Under the title "Valve Troubles and How to
Avoid Them," Jenkins Bros., 71 John Street, New York, have issued a
handy little brochure devoted to a discussion of this topic and of their
own globe and other valves by which troubles are minimized and

m.

to fioo

f.

OSTRANDER

& CO., 22 Dey Street, New York City, have
W. R.
issued a timely little pamphlet bulletin on electric fans in buff paper
cover, accompanied by a discount sheet applying to this 1907 catalogue.
Some 19 fans and outfits are enumerated as well as materials and
accessory appliances.
ELECTRIC LOCOMOTIVES.— The Jeffrey Manufacturing Company,
Columbus, Ohio, has just issued Bulletin No. 12 in very handsome square
form.
It is by Mr. F. L. Sessions and is devoted to its elecmine locomotives. There are 80 pages of cuts and text, and the

quarto
tric

leading matter

is

admirable.

METALLIC PACKING. —The

Bridgeport Metallic Packing Company,
Bridgeport, Conn., has issued a pamphlet description of its line of Low
metallic packings, the motto of which is "Never Cut. Always Hold." One
of the uses for which this packing is particularly recommended is for
outside packed plunger pumps.

Zucker. Levett & Loeb Company,
York, has issued a bulletin giving directions for operating its revolving plating apparatus, for use with solutions depositing copper, brass,
The apparatus is furnished ready to connect
bronze, nickel or zinc.

PLATING APP.VRATUS.— The

New

the

to

source

of

electricity.

THE ELECTRIC STORAGE BATTERY COMPANY,
has just

issued

its

Exide type of battery

of

this

price

company's

list

will

sales' offices

in

be

of

Philadelphia.

"X," which describes
Copy
electric vehicle and sparking service.
forwarded upon application to any of the

edition

the tenth

of

its

price

list

or Exide depots.

FEED-WATER MACHINERY.— The
Springfield, Ohio, has issued a catalogue

Hoppes Manufacturing Company,
showing

itis

live-steam feed-water

exhaust steam feed-water heaters and purifiers, oil eliminators,
steam separators and exhaust heads. The catalogue is well illustrated,
the cover being embossed in old ivory.
purifiers,

BLOWERS AND FANS.— Catalogue

No. 135 of the B. F. Sturtevant
Boston, Mass., describes briefly blowers, engines, motors,
generating sets, economizers, steam heating ap[>aralus, forges, exhaust
heads and other products. Catalogue No. 145 of the same company treats
in detail of steel-plate fans for steam engine or electric motor driving.

Company.

CHASE-SHAWM UT.— The

ChascShawmut

Company.

Ncwburyport,

Mass.. has ju.-it received from the hands of the printers, circulars and
miniature bulletins covering some of its special lines, of which the following is a list: Shawmnt ground connection clamps, extended terminal
fuses, pocket test lamps. Boston cable clips, red E solder paste, porcelain

Trade Publications.
Cliff

of

It includes a

15.

same

obviated.

and electrical engineer of the
Sterling, Dixon &: Eastern Electric Railway Company, of Sterling. HI.,
has resigned to accept a position with the Milwaukee Electric Railway
& Light Company, of Milwaukee, Wis. Mr, Powers on leaving .Sterling
was presented by his associates in business with a handsome Masonic
superintendent

MR. FREDERICK W. HILL

Hartford,

COOLING TOWERS.— Catallogue

Company,

sued a "temporary" catalogue No.

N. Y.
facturing

187

Conn.

resigned.

Company,

the latest catalogue and price-list of the Sachs Company,

in

Personal.

1

from no tu

10.000

amperes are treated

cutout blocks.

FUSE MATERIAL.— The

Chicago Fuse Wire & Manufacturing Com-

pany, 170 Clinton Street, Chicago, has just issued its new catalogue
It
No. iQ, a very complete compilation of trade data on the subject.
covers all encIosc<l fuses and blocks now made and used, as well as fuse
.\ great deal of practic il information is presented,
wire and fuse links.
and for reference nothing h.tuilier could he desired. A copy of the catalogue will he sent on letiucst.

;

ELECTRICAL

ii88

ELECTRICAL SUPPLIES.— The
makers of

supplies,

electrical

has

Trumbull

issued

i.

No.

i

of

DODGE

Company,

Mfg.

Electric

Vol.

a

so-called

magazinette with the title of "Trumbull Cheer," containing "nothing
but a collection of floating humors that drift around and have been
tossed into print."
Incidentally, however, mention is made of a few
switches and switch-boxes, while the reader is told that " "Ofder' is
Heaven's first law. Remember that and send us one."

NEW ROCK

DRILL CATALOGUE.—An

artistically produced cataand kindred appliances is being sent
logue of "Chicago Giant" rock
The book is
to the trade by the Chicago Pneumatic Tool Company.
printed in colors on superfine paper and contains 96 pages of matter.
The text is well written and fully explanatory, and is embellished with
half-tone engravings illustrating the "Chicago Giant" drills and views of
parts, followed by several pages devoted to rock drill steels and an interesting description of the method of lubrication used, one of the disdrills

Several pages are dtvoted to Franklin
tinguishing features of the drill.
air compressors, another of the company's products, followed by illustrations and descriptions of the "Baby Giant" or "One Man" rock drills, and
Catalogue No. 22 is the title of the book. Copies will be
scenes of work.
forwarded upon request by addressing the Chicago Pneumatic Tool Com-

New
LITTLE GIANT POLE RAISER.— The Wiley-Emery

pany, Fisher Building. Chicago, or 95 Liberty Street,

York, N. Y.
Manufacturing

Company, Seneca, Kan., has issued an excellent large folder
The- wood is of Washington fir, the gear of
this specialty.

relative to
iron,

con-

of a 20-in. diameter wheel of 100 cogs, running in a ^l^-in.
The grapple hook is of steel. The base is
diameter wheel of 20 cogs.
7 ft. long, made of two pieces, between which, near the center, is placed
the staff, to which near the top and on either side is firmly attached the
upper ends of two diagonal braces bolted to the base below. Two cross
pieces, to give increased strength and firmness, are bolted to the mast and
diagonal braces. The gear and 6-in. drum are securely journaled between
sisting

and diagonal braces. Under and near the ends and across the
base arc bars of iron turned down at each end of each bar and made
sharp to engage the ground or pavement and prevent slipping, when the
machine inclines toward the pole in its ascent. Bolted into the mast and
diagonal braces, about 6 ft. from the base, are two iron yokes to fit over
the mast

axle of the

trucks on

light

which the machine

is

lowered and

readily

moved from place to place by one man. An inch rope cable is attached
to the drum and extended over a pulley, incased in a steel cap at the top
of the mast and brought down and made fast to the grapple hook, concurved beak, to engage the pole or object; on the upper end
of its shank is an "L" shaped bracket, at the angle of which is journaled
a pulley to which the cable is ordinarily attached, or it may be carried
through and made fast near the top of the mast to double the power.
A chain is attached to the free end of the grapple showing the machine
at work on green chestnut 65-ft. poles, weight 3000, in common use in
many localities, and difficult to handle. The machine will raise a pole
two and one-half times the Icng'th of the mast at one setting, and a longer
one by forcing the base nearer the pole when well up and by blocking the
If additional ease and power Is required, bring the
pole and resetting.
cable through the pulley at the top of the hook and fasten near the top of
the mast.
The circular illustrales the appliances and cites a number of
sisting of a

'

testimonials a^ to

utility.

its

MR.

V. C. (ilLPl.S.
JO Librny Street.
agency for the Alphadnct Company for
I

New York City, has taken
New Jersey. New York and

eastern Pcnnnylvania,

THE IJIAMOND RUBBER COMPANY,

of Akron. Ohio, has arranged

begin the manufacture of insulated wire
the necrsiury machinery ha<t been ordered.
to

for

electrical

purposes,

and

SPLITDORF FACTORY. —The

Splitdorf I^i!>oratory of Mr. C. F.
removed its factory from 17-27 Vandcwatcr Street, New
York, to j6i-36s Walton Avenue, corner of One Hundred and ThirtyEighth Street, Boroufrh of the Bronx, where all future communications

haK

Splitdorf,

should be nent.
J.

SniUREMAN COMPANY,

1,

some

time.

THE Sl'RAOUK
opened a
"'""'"*

districi

—

'

'

KI

officr

^*-

'

KCTRIC COMPANY,

m
\'.

the

of

New York

City,

Hrnnrn BniMlng, New Orleans, undri

L Smith,
which

ban
the

lately chief Jn«pcct'ir nf the fx>niAt:in:i

cover the territory Included in the
<)3, Florida, Alabama, Georgia, Tcnnciice. MiosiRHtiipi,
I^^Miimana. Arkansat, Texas, Oklahoma and Indian Territory.
tir.n.

will

23.

Building.

constructors, whose main offices are
Philadelphia, have extended their business by

opening an otfice in the United States Realty Building, iii Broadway,
New York, which has been placed in charge of Mr. Robert T. Lozier, who
has for some years past been prominently connected \nth electrical in-

The new

dustries.

and public

trial

office

has already closed contracts for several indus-

utility plants.

THE WEINSHEIMER COMPANY,
with

Monadnock

recently incorporated in Chicago,

announces that it has taken the
agencies from the Condit Electrical Manufacturing Company for circuitbreakers and oil switches; from Machado & Roller for Whitney electrical
instruments; from the Leeds & Northrup Company for electrical measuring instruments, and from the Duncan Electrical Manufacturing Company
fo: integrating wattmeters.
This is the company of which W. E. WeinFheimer is president; P. R. Fisher, vice-president, and E. Switzer, secretary and treasurer.
offices

the

in

Block,

WESCO

THE
SUPPLY COMPANY, of Ft. Worth, Tex., and St. Louis,
Mo., importers and jobbers of electrical machinery and supplies, announces
the establishment of a new branch office at Birmingham, Ala., in charge
of Mr. W. W. Moore, electrical engineer, who for several years has managed the apparatus department of the company, with headquarters at St.
Louis.
Mr. Moore is a native of the South and a very capable and well
posted man in this particular branch of Ihe electrical business.
His wide
acquaintance and many friends in that section assure the company an extensive and profitable patronage through their newly established office.
THE WESTERN ELECTRIC COMPANY

has put in at 230 Lee Street,
complete stock of general electrical supplies, and at that
point had established a supply organization to care for the Southeastern
trade.
The company recently completed the construction of its Atlanta
plant, which is located on the Central of Georgia Railway, only a few
moments' ride from the center of the city. The building has an available
With its side-tracks and modern interior
floor space of 60.000 square feet.
equipment, the plant is peculiarly well adapted for the rapid and economMr. O. D. Street
ical handling of the heavy stock which is to be carried,
is manager of tlie Atlanta ofiice.
Atlanta,

Ga.,

a

COMPANY.—

ELECTRIC SERVICE SUPPLIES
Mr. Willis V. Sweeten,
formerly of the Elmer P. Morris Company. 51 Dey Street. New York
Mr,
City, is now connected with the Electric Service Supplies Company.
Sweeten will travel through New York State, making his headquarters at
the office of the Electric Service Company, No. 2 Rector Street. New
York City. Mr. F. C. Peck, formerly real estate agent for the Delaware & Hudson Railroad Company, is now connected with the Electric
Service Supplies Company in Philadelphia, covering the Philadelphia trade.
Mr. T. F. McKenna, who for some years has been traveling for Machado &
Roller, of New York City, has recently changed his position, and is now
traveling in Pennsylvania for the Electric Service Company, making his
headquarters at the Mayer & Englund Department in Philadelphia.
OILING PLANTS. — White

Star continuous oiling systems, which mekeep engine bearings supplied with a steady stream of pure
lubricating oil. have recently been installed by the Pittsburgh Gage &
Supply Company, Pittsburgh, Pa., in the power plants of the following
concerns: Windsor, Essex & L. S. Rapid Railway Company, Kingsville,
Ont.
Buick Motor Company, Flint, Mich.; Warwick Mills. Centerville,
R. I.
Fitch burg Yarn Company. Fitchburg, Mass.
Kaufmann Bros.,
Cincinnati, O.
Washington Electric L. & P. Company. Washington. Pa.;
Federal Furnace Company. Chicago. 111.
American Wood Working Machine Company, Rochester, N. Y.; Utica Knitting Company. Utica, N. Y.
Harrisburg Light, Heat and Power Company, Ilarrisburg. Pa.; Baldwin
Locomotive Works, Philadelphia. Pa.; Ames Iron \\'orks, Philadcl|ihia.
chanically

;

;

;

;

;

Pa.; R. A. Long Building. Kansas City. M^.; Rco Motor Car Company,
Tensing, Mich.
L.

D.

Armstrong and William M. Krcling have returned to San Francsico and
organized .t new company under the name of Armstrong-Krcling MachinThey have
ery Company, with offices at 88 Second Street, that city.
Marine Engine
secured the agencies for the fol lowing nanircl pm^lncts:
& Machine Company's Grushon high duty compound crank and fly
wheel pumping en sine, Burke Electric Company's hcltcd and direct connected

three

wire

direct-current

RrncratorB.

Rollins

engines,

Erieco

Oswcgo-McNaull water tube boilers. Epping-Carpcnter steam
pumps and condensers, GoIdcn-.\ndcrson vnlvc .npecialties. Mr.
L. D.
Armstrong was formerly chief saU'"*man for Charles C. Moore & Company
he Pacific
of San Fraticisco, and has a large acquninl.nuc all jihmg
cnKincs,

I

Coast.

A nUSTLESS SWEEPING
Ccmpany

li.m

nc(|uircd

COMPOUND.— The

the rxchisive snlcs agency

H.

W. JohnsManville

for "Perolin" tlmnigh-

United Stales.
This specialty is employcu to lay and absorb
and dirt in public ht^ildinKS. stores, factories, power plants, etc.
The most contmnn method is to u^c wet sawdust, or sawdust, sand or salt
mixed with crude oil or Ucrosene. ,\ll of these arc ineffective— most of
(hem hJRhly combustible and, instead of cleaning the floors, leave them in
Wet niiwdust lo a certain extent allays the
an unsatisfactory condition.
Oily compounds assist in layiuK dust,
dimi. but it leaves the floor muddy.
Oiled floors arc condrmned
but leave the floors, cnrprts and rURs soilc<I.
by the l''ire Insurance 1 'ndrrwr iters' Association because of the added
It draws
"Perolin" instead of laying the dyst. absorlm it.
flic hazaid.
the dust from cracks and crrvtrrs in the lloors .md from carpets ami rugs.
It is also a powerful disinfrctiml. Intviiitf llir nir |Mirp and wlmlcHcinc and
out

Chicogo, manufncliircrs of armature

molor controlling drviccp. has opened an office at 'j^ Chnmbcrs Klrrcl,
New York City, and ha» placed Mr. John C. Terry in chnrgc. Mr. Terry
hat spent several year* in the electrical and elevator tnislncsfi, having
been in the employ of the Otis Elevator and Westingllousc Companieii
for

XLL\, No.

ARMSTRONG. KRELING MACHINERY COMPANY.— Messrs.

'Business Notes.
Ilic

Vol.

& DAY, engineers and

Drexel

the

in

—

CONDULETS. Crouse-Hinds Company, Syracuse. X. V., has issued
two admirable publications devoted to its new specialty, "Condulets,"
comprising a full line of conduit outlet boxes and fittings. One of these
pamphlets is a complete catalogue, with cuts, code words, prices, etc.,
The other
all carefully and skillfully arranged and giving the fullest data.
pamphlet is entitled "Just a Few Condulet Suggestions" and contains
a large number of excellent, clear drawings that show specific applicaThere are no fewer than So pages of
tions of this line of material.
suggestions and ideas, all practical, many of the illustrations indeed
being made from actual work done with condulets.

A\'ORLD

the

dtist

ihr

floor

absolutely clean.

.

June
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UNITED STATES PATENTS ISSUED MAY 28, 1907.
[Conducted by Rosenhaum & Stockbridge. Pat. Attys., 41 Park Row, N. Y.]
ELECTRICAL MEASURING INSTRUMENT; Joseph Abra854,709.
A small current
hamson. Detroit Mich. App. filed Aug. 27, 1906.
tester or

ammeter having

a spiral coil with a pivoted

magnet encircling

the same.

DYNAMO

MACHINE;

Walter M. Coffman, MadiELECTRIC
854.717.
which
App. filed Sept. 5. 1905. .Armature construction
son, Wis.
separated by spaces
sections
material
in
a core is formed of laminated
with separators of special construction between adjacent sections.
CONTROL; Maxwell W. Day, Schenectady, N, Y.
8^4,721.
App. filed Oct. 15, 1906. Consists in deriving from a constant potential source two interdepending voltages and varying the two voltages
simultaneously but oppositely.
CUT-OUT; John T. H. Dempster, Schenectady,
854.723.
The fuse wire extends through a
N. Y.
.^pp. filed Nov. 7, 1904.
tubular insulating support having spaced iron washers which sen-e to
quickly condense the gases of fusion.

m

MOTOR

THERMAL

854.724.

THREE-PHASE CURRENT ARC-L.\MP;

G. Semenza, Milan,
In an electric arc lainp, the
App. filed October 25, 1902.
toward each
converging
combination of a plurality of electrodes,
other, each electrode being mainly cylindrical but having a flat side
electrode.
of less width than the maximum diameter of the
ELECTRIC
REVERSING THE POL.\RITY OF
8^-772.
"
MACHINES; John B. Taylor, Schenectady, N. Y. Afp. filed Se^t.
synself-acting
the
polarity
of
changing
1904.
A method of
29,
chronous machines such as rotary converters. Provides means for remanipusuitable
machine
and
of
the
by
versing the field connections
lation producing the change of polarity desired.
854,764.

Italv.

DYNAMO

854,7_73-

EQUALIZING LOADS ON MOTOR GENER.ATOR SETS;

App. filed Oct. 11, 1904. The
combination of an alternating current supply system, dynamo electric
and means for adjusting
synchronism,
in
machines driven therefrom
the phase of one machine with respect to another.
HIGH-VOLTAGE TRANSFORMER: J. B. Taylor, Schenec854,774.
In a transformer, a high
-App. filed Oct. 10, 1906.
tadv. N. Y.

John B. Taylor, Schenectady, N. Y-

THERM.AL CUT-OUT;
App.

N. Y,

John T. H. Dempster, Schenectady,
Nov. 7, 1904. A modification of the above, in which
guided in a zigzag path through the washers.

filed

the fuse wire
854.727.

1189

is

DEVICE FOR

CONTROLLING ELECTRIC CURRENTS,

B. Emerson and George H. Dorgeloh, Schenectady, N. Y. App.
.A starting resistance having a controlling arm
Oct. 3, 1906.
biased to the starting position and means whereby a direct resistance
is applied simultaneously with the de-energization of the no-voltage

Henry
fileti

854,724

magnet.
854.730.

CONTROL OF ELECTRIC CARS;

.John

J.

Frank and Jesse

.\ small
-Xpp. filed Sept. 19, 1906.
Pevear, Schenectady, N. Y.
transformer has its primary in shunt with the motor circuit and
serves to automaticallv make the proper motor connections when the
car passes from a direct current section to an alternating current sec-

S.

tion and vice versa.

ALTERNATING CURRENT MOTOR; Laurence A. Hawkins,
8^4
739.
"
In an alternatingApp. filed Sept. 10, 1906.
Schenectady, N. Y.
current motor, a primary winding, a secondary winding comprising

— Thermal

voltage winding having a greater
terminals than near its center.

Cut-Out.
effective

cross-section

near

its

ELECTRIC METER; Elihu Thomson,
App. filed Apr. 21. 1002. The meter shaft has a switch arm actuated
thereby and a pair of motor coils each adapted to have its circuit
made and broken by said switch arm.
TELECOMBINED .\NNUNCI.\TOR -'\ND RINGER FOR
853,780LINES- Henry Tideman. Menominee, Mich. App. filed
June 16, 1905. Relates to details of constructionCOMMUT.\TOR; Louis E. Underwood. Lynn, Mass. App.
854.781.
Construction of commutator having copper
.A.ug.
1905.
filed
9.
Swampacott,

854.777

Mass.

PHONE

segments
854.782.

located

between

flanged

heads.

DYN.4MO ELECTRIC MACHINE;

Lynn, Mass.
trical exterior

so

laterally

Louis E. Underwood,
App. filed Oct. 24. 1906. In order to produce a symmeappearance the poles of the field magnets are deflected

that

space

a

is

made

for

the commutator

within

the

motor frame.

DYN.AMO ELECTRIC MACHINE;

John B. Wiard, Lynn,
App. filed Aug. 10, 1906. A means for constructing dynamo
machines with distributed winding whereby the connections
may be changed in a simple and expeditious manner.
MOUNTED MEMBER; Christian Aalborg,
854790. PIVOTALLY
Mechanical features of
App. filed May 2, 1906.
Wilkinsburg, Pa.
construction of a circuit breaker having removable carbon bjocks
across which the arc is taken.
TROLLEY WHEEL; Tohn C. Cordrey, La Junta, Col., and
854,804.
.V sectional
Patrick T. Bradv, Harvev, III. App. filed June 30, 1906.
trolley wheel ruade of steel and brass so as to combine the wear
conducting
qualresisting materials of the first metal with the good

854784
'

Mass.

electric

ities

of the second.

SYSTEM; H. H. C. Dunwoody,
854,813. WIRELESS
A wave responsive
-App. filed .\pr. 30. 1906VVashington, D. C.
device comprising a concrete mass or body of magnetite.

TELEGRAPH

.';54

854,709

—

Electrical Measurin.e Instrument.

independent coils relatively rot.itablc with respect to the primary
winding, a magnetic circuit arranged to shunt the primary flux away
from a portion of said coils, and independent cross-magnetizing coils
connected in series with the several secondary coils.
REVERSE PHASE RELAY; Edward M. Hewlett. Schenectady.
854.741.
\"
A reverse phase relay of simple
App. filed May 4. 1905.
Y.
construction adapted to interrupt the motor circuit in case of reversal
of the phase in the main circuit.
MOTOR CONTROL DEVICE; Andrew Kidd, Jr.. Schenectady,
8J4.743.
brought
N Y App. filed luly 25, 1906. Means by which a motor is and
the
to running speed by cutting out the armature resistance
resistance.
speed then varied by the variations of the field
Schenectady.
N.
RESISTANCE UNIT; Frederick Mackintosh,
854 -48
"
A resistance element comprising zigApp. filed June 11, 1906.
Y.
parallel
having
zag wire clamped into compact form betweert washers

FLEXIBLE ELECTRIC CONNECTION FOR STOR.\GE
BATTERIES; Bruce Ford. Philadelphia, Pa. .\pp. filed Sept. 24,

8i7

acid proof flexible connection comprising a conductor
-*Ln
1904.
having an insulating cover and an enlarged bare end, and a noncorrosive lug cast on to the enlarged end and adjacent portions of
the cove
I

ELECrROM.AGNETICALLY-ACTU.\TED DEVICE; Ray P.
854.824.
Provides a deApp. filed .\pr. 3. 1905.
Jackson, Wilkinsburg, Pa.
vice for operating switches and similar mechanism, in which the
amount of magnetizing current shall not be less after the device is
actuated than is required to actuate the device in the first instance.
CONTROL; Henry D.
ELECTRIC
854.825.
Provides means for
Tames. Pittsburg. Pa. .\pp. filed .\ug. 2. 1905.

SYSTEM OF

MOTOR

'

grooves.
8';4,749.

POWER TRANSMISSION MECHANISM;

Campbell

Mac

App. filed Dec. 1, 1905- A power transmillan, Schenectady. N. Y.
mitter of the typ" havinp a dyiuamo driving a motor an<i the cirBoth m.uors arc made of the uni-polar type so as
cuits controllable.
to avoid co^lmut.^lion troubles.

CUT OUT; John T. Marshall. Metuchen, N. J. .\pp. filed June
26. 1905.
A cut-out of the type havin(j a pair of spring blades
separated by a film of insulating material which breaks down in
Relates
case of excessive potential difference bctwceen the blades.
to features of construction by which adequate insulation is secured.
DYNAMO-ELECTRIC MACHINE; Jacob E. Noeggerath,
854,756.
In a dynamo-electric
.-Vpp. filed Mar. 30. 190.1.
Schenectady, N. V.
field structure, and a revolving armature
machine, a "homopolar
slots
Iwing
of varying depth.
slotted perpendicularly to the axis, the
TROLLEY POLE: Lee Radclifl, Dnnvers. III. App. filed June
854.759.
A liow shaped pole is hingcil at its middle portion on the
29, 1906.
roof of the car and a trolley wheel at cither end may be impelled
upward against the wire by spring pressed arms.
INDUCTION MOTOR- Henry C. Reist. Schenectady. N. Y.
854.760.
Construction of squirrel cage for alter.\pp, filed Sept, 11. 1906.
nating current generators in which the conductors pass through perforations in laminations which have a surrounding boss or bead to
press the laminations apart.

854.751.

*

854,824

— Electromagnetically

Operated Device.

preventing the reversal of the current supplied to the
any or .ill of the accelerating switches are closed.
8M.8--7.

SUSPENDING DEVICE FOR

ELECTRIi:

motor while

ARC L.AMPS

.\pp.
Ernest Kuhnc, New \ork N. ^.
Relates to a suspe irting device for arc lamps
1907.
filed Ian. 31,
of
a
section
one
carrying
cich
members
two
which" is composed of
The construction is such that these members may be readily
switch.
operation
the
sireh
by
and
distance
a
uncoupled
at
interlocked and

AND SIMILAR OIUECTS;

ELECTRICAL WORLD

iigo
lamp

be

will

connected

automatically

POTENTIAL REGULATOR:

854,829-

or disconnected from circuit.

Edwin Lehr. Wilkinsburg,

855.114

855,:i7.

CALL-REGISTER

854,8 ?o-

Manson.

834.SV

New

Elyria, Ohio.

AJLTERNATTNG-CURRENT APPARATUS;

R.

D.

^lershon.

App. filed Oct. 31, 1Q04. The com1?ination with
an alternating-current machine and a single-phase circuit connected
therewith, of a condenser connected with the primary element of the
machine, the connections thereof being at an angle to those of the
York, N. Y.

means for

single-phase circuit, and
as set forth.

shifting

the connections of the

condenser,

ELECTRIC HEATER OR RHEOSTAT;

Frank C. Newell.
Wilkinsburg. Pa.
App. filed Tune 27, 1902.
.\n electric heater
having a resistance conductor formed of an alloy of copper, zinc,
nickel and ferro-manganese.

854,8 u-

MOLDED

FUSE BOX OF
INSULATION: Arthur C. Savage.
Schenectady, N. Y.
App. filed June 12, 1905.
Construction of
thermal cut-out having an arc. and a polepiece mounted at the side
thereof and composed of portions separated by a gap.

854.846.

SYSTEM OF ELECTRICAL DISTRIBUTION;

854-^62.

Woodbridge.

Philadelphia.

App.

Pa.

rotary converter for transforming
to direct current.

filed
Aug,
electrical energi,-

MAIL CHUTE;

29,

-Joseph
1906.

L.

A

from alternating

New

Robert W. .\shley.
York, N. Y.
App.
Dec. 23. 1005.
Provides means for locking and unlocking the
s'ots of a mail chute so that in case of stoppage thereof the insertion

854.866.

filed

of mail

may

be interrupted.

Christian H. Evers. BirmingApp. filed Nov. 23, 1905.
Provides means for promptly
bringing a meter to the proper temperature condition for accurate

ham.

_,\la.

testing.

SYSTEM OF CONTROL FOR ELECTRIC MOTORS;

854.802.

ARMATURE

FOR

DYNAMO ELECTRIC MACHINES;

Benjamin G. Lamme, Pittsburg. Pa. App. filed Sept. 20. 1906. Means
for ventilating an armature so as to dissipate the heat as readily as
pos!;ib1c.

The armatures

are laminated in spaced sections.

ELECTRIC GOVERNOR; Herman

Weber. Colorado Springs.
App. filed Apr. 30. 1906.
Relates to automatic signaling deand provides means for automatically closing an electric circuit
and lighting a lamp or visual signal for the purpose of giving an
alarm in case a predetermined speed of an automobile is exceeded.

854.018.

Col.

vices,

RAILWAY

ELECTRIC
854.026.
SIGNALLING SYSTEM: .\ntonio
Casale. Scranton. Pa.
App. filed June 23. rgo6.
Provides means
whereby the approach of two trains within a dancer limit will oroduce a warning signal in the cab of both trains. Has special trolleys
laid alongside the usual track rails.

PROCESS FOR THE PRODUCTION OF ACTIVE MATTER
FOR ACCT'MULATORS W7TH ^nXED OXIDES; H. Fredet.

854-040.
.

Brignoud, France.
App. filed Jan. 2. 1904. The process; of making
an active materia' for accumulator plates, which includes the mixinc
of lead oxide with ammonium hydrosulfid. substantially as ilescribed.

PLATING-SEPAR.XTING DEVICE;

854."43.

Percy

Raymond

Greist.

New Haven. Conn. .\pp filed Mar. u. 1907. A piece of wire with
eyc5 formed at right angles to a straight portion.
«54.ot8.
.\LARM
SASH HOLDER:
Tames M. Montgomery. Rerl. \\\ Va. App. filed June 18. 1006.
.An
improver! combination
window sash fastener and circuit closing
device for burglar alarms.
Provides means bv which the sash can
be held at any adjusted position and give the alarm signal when

COMBINED BURGLAR

SUSPENDER FOR THE CONTACT WIRES OF ELECTRIC
RAILWAYS; Joseph Mayer. Rutherford, N. J. App. filed Feb. 5,
A suspender for electric trolleys adapted to clamp the wire
1907.

and protect
Miller,

AND

filed

BLOCK

854.0-0.
ELECTRICAL
SIGNAL: El/.a S. Stotts and Lester
O. Dickey. Omaha. Neb.
filed Aug.
,\pr>.
1906.
Construction
13.
of semaphore having a motor for raising the arm and a magnet trip
for dropping it lo danger.

CONNECTION FOR ELECTRICAL SOCKETS AND CON-

Benjamin. C1)icago. 111.
App. filed Sept. 10,
Provides meant! by which conduits for electric wires may be
190^.
run alorg the corners of show cancft. etc.
B.

APPARATUS FOR SEPARATING GOLD FROM MAG

NETIC SANDS;

Elmer Gatts. Chevy Chanc. Md. App. filed Mar.
1000.
An appnratuft for ncpar.iling gohl from magnetic sands
19.
comprising i feed apron and a magnet having roughened surfaces,
and me,-»n* for imparting to the apron a rapid scries of short up and
down movements.
SECONDARY ELECTRK* CLOCK; William S. Guthrie. Ter
855.00J.
fell. Tex.
Apn. filed July 5. Ton6.
Improvements in clocks of the
type

controlled

mechanism
secondary

for

by a master clr-ck,
.\ims in
preventing nbnnrnKil movrmrnt

provide an eflicient
the hands of the

(»f

under any rircnnis1:mrrH.
ALTERNATING CURKKNT .MOI'OR: M. C. \ Limur. Paris.
855.010.
France, App. filed Tune iR, 1004.
In comhinatioti with an alternnting
current moitir of the commulator type. mcnn« for cnnnrcting it at
the start as a repulsion m'llor. and means fur connecting it as a shunt
motor when it is up to spreil.
«^vo4^
STARTER FOR RLOWERS:Uiiis Bcrlram. Lincoln. Englnnd.
Relates lo mntnr starters for organs.
^'P filed Dec, 17, 1904,
The
arm is connected to a pneumatic device which moves it
V.
:is the pressure incrrnses in
llie wind rhesi,
ctiick

I'KOCKSS
rOR
MANUI'AfTlfRING
IVC AN DESCENT
nf»DIES I'fiR KI.rCTRlr LAMPS; Alexandrr Iu%(. n al. HudaprM.
AT>-t^'-,
*':
The rnrtlu'd of making incnn
^llv '». I'if'f,.
'

*'

'

'

'rir

e of

853.'

:iRf)L

'

A LD UODV.
I

Q,

whieh con"*!*!*
carlnm and lunKslen.

lanM»s

1906.

855.085.
ftlfrf

in

producing

0.

toofi,

Ihe

FOR AN KLKCTRICALLY ACTU-

Mclnnerficy, Omaha. Neb, Api>. filed Apr.
for an electric clevdlor.
KEY; Menjnmin F. Bellows. Cleveland. O. Apji
A telegraph key having a vlhr.-itory inovemeitt

Ii«fi).tm)n

A complclr •ystcm of ronlroj

TEI-EGRAPH
July

norizontal plane.

Newton Square,

al.

App.

Pa.

filed

June

20,

M.

J.

1906.

Ar-

circuit for lineman's testing outfit.

REVERSING SWITCH; Charles A. Tunstall. Kamloops. British
Columbia. Canada.
App. filed Dec. 18. 1905.
Embodies U-shaped
containing mercury through which the circuit is closed.
ADJUSTABLE OUTLET BOX; Ma.x D. Baron. Borough of
855-155Manhattan. New York.
App. filed Feb. 24, 1906.
Provides an inexpensive box having an outlet opening or receptacle socket possessing
a wide range of lateral and rotary adjustability and which shall
possess a closed interior for all adjustments of the receptacle opening.
PROCESS OF REDUCING METALLIC SULFIDS; Frederick
855,157.
M. Becket, Niagara Falls, N. Y. App. filed Mar. 5, 1907. A process for reacting on a metallic sulphide with silicon or one of its
compounds.
Refers particularly to the reduction of molybdenum
tubes

and vanadium sulphide

ores.

DEMAGNETIZER;

855.158-

Donald M.

Bliss.

New

York, N. Y.

App.

filed Mar. i. 1906.
The demagnetizing coil is fixed on a casing containing a construction of vibratory current reverser.
SEPARATOR; Edgar A. Edwards, Cin855,166.
cinnati, Ohio.
App. filed July 30, 1904. Relates to improvements in
separators of the type having an inclined element through which
the ore material is fed and where it is exposed to the action of

MAGNETIC ORE

SIGNALING
855,168.
Chicago, 111. App.

Relates lo details of construcli'in.

KEY:

Oscar F. Forsberg and Jules A. Birsfield.
A signaling key for telephone
switchboards by which predetermined or code signals are sent oyer
filed

Oct. 27, 1902.

INSULATOR; Herbert Sinclair, Trenton, N. J. App. filed
19, 1907.
A two-part porcelain insulator adapted to clam.p the
conductor when the sections are screwed in place upon a supporting

855,208.
Feb.

wall

or

surface.

ELECTRIC METER:;

855.220.
Jan.

Riccardo Arno, Milan,

App.

Italy.

filed

The method of measuring a variable electric current
1906.
which consists in causing such current to affect a rotatable Tnember
placed within the influence of a rotary magnetic field.
6,

855.221.

ELECTROLYTIC
Leo
A base
10, 1906.

H.

Alar.

of

METHOD

AND

DIAPHRAGM

MAKING SAME;

OF

App. filed
Yonkers, N. Y.
such as asbestos cloth, has
applied to it a coating containing an oxide of iron and a binder
base.
For use especially in the electrolysis of brine.
INSULATOR-PIN; William S. Lee. Jr.. Charlotte. N.
855.243.
An insulator pin comprising a hollow
App. filed Feb. 10, 1906.
conical metal base, and a securing bolt passing through the same,
said bolt threaded at its upper end. and a metal head screwed on
the upper end of said bolt, said head adapted to be fastened into an
insulator and to be unscrewed from the upper end of the bolt to
Beakeland.

woven

fabric

C

replace a

damaged

insulator.

SELF WINDING ELECTRIC CLOCK;

^55. 249.

Sfew York. N. Y.
App. filed Dec.
which a rotary circuit breaker with

1906.
sliding
closing the circuit at certain intervals of time.
10.

a

Maximilian

An

electric

contact

is

Juruick.
clock in
/or

used

New York. N. Y.
Steinberger,
insulator pin. comprising a strengthening
head, and a jacket of insulating material cnvelnpiuR said strengthening member and provided with an
annular thickci'cd portion constituting a head and disposed adjacent
to said enlarged head.

INSULATOR- PIN;

B55. 261.

App.

filed

Oct.

g.

1905.

Louis

An

member having an enlarged

Louis Steinberger. New York,
As an article of manufacture, a
-\pp. filed June 11. 1906.
of insulating material provided with ends threaded' intccnall^,
coupling threaded externally and adapted to engage said

SPIRAL-CORE INSULATOR;

855. 262.

Y.

OZONIZER; Henry Noel Potter. New Rochelle. N. Y. Apj).
The ozone generator is surrounded witli an enJan. 20. rios.
velope opaque to ultra-violet rays and presents to the generator a
polished or diffuselv reflecting surface.
Special means arc provided
for collecting or using the ozone generated.

854.065.

854.''0'.

strains.

855,147-

N.

Reuben

et

rangement of

member

DUIT.^

from bending

it

APPARATUS FOR TESTING TELEPHONE-WIRES;

di<ip laced.

Ss^.'^^ft

H.

a party line.

Henry

D. James. Pittsburg, Pa. App. filed Oct. 3. 1905. A system of control for electric motors applied to the operation of elevators, machine tools and similar de\Hces.
854.807-

Frederick

spaced magnetic poles.

PORTABLE TEST METER;

854.881.

23.

Burmester, St. Louis, Mo.
App. filed Feb. i, 1905. The controller
shaft has a switch arm operated thereby which controls solenoids and
which in turn operate the reversing means of the motor.

FOR TELEPHONE SYSTEMS; R. H.
App. filed Oct. i8. 1906. -A call register for
telephone senice having means for directing a signal to the transmitter and means for damping said signal means.

filed

XLIX. No.

CONTROLLER FOR ELECTRIC MOTORS;

855.093-

Pa.
Sept. 20, iqo6.
An alternating current re^lator having a
mam transformer winding, two small auxiliary windings, and a
plurality of intermediate tubes in said auxiliary windings.

App.

Vol.

and

a

threads.

LIGHTNING ARRESTER William ;itTord. Thompsonyille.
A lightning arrester comprising
filed Apr. 21.
1906.
Mich.
App.
an insulating base, resistance elements mounted thereon, a metau
rack which secures the elements to the base and is connected with
the elements to distribute the electric discharge thereof, and a series
of spark gaps secured to the base in cooperative relation to the re-

8SS. 300.

(

;

sistance clcnu-nt.

STRAIN ADU'STER FOR CONTACT WIRES OF ELECTRIC railways'; Joseph Mayer, Rutherford. N. J. App. filed

85s. 323.

Construction of trolley
I'eb.
<;,
1907.
the effects of chauRcs in temperature

hanger designed to overcome

m

the trolley.

Louis Steinhergcr. New
A device of the character
App. filed Sept. w. 1006.
N.
dc»crilK-d, comprising an insulator body provided with a hood integral
therewith, said hood being fashioneil at its bottom so as to present
opposilely disjwscd sloping edges terminating in drip joints.
RELAY; Eugene W. \ogeI, Chicago. 111. App. filed May JO,
«55 .365.
Kehttes lo improvements in an interfering ixrlay of the Iiovcy
1901.
«55. 355.
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to prevent the soil from HtickinR thereto.
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TELEPHONE-SVVrrCIIBOARD;

John M. Doshaugh. Cedar
Auk. i. i«jo,s. AtiangcniLiil of busy tesi signals.
Ma<s.
Oscar
Hoston.
App. filed July
F.
I'*alk.
855 304.
hiindsct or combination telephone, a handle bar having
III
I, I90Sother
ciul. the transtransformer
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one
end
and
a
iil
receiver
a
mitter including a granuliu- cath'Mi luilliui nirinnlrd and diiiposed
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contact
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nnglr
at an
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85s. ini.

Vale, Kan.

.\pi>.

filed

TELEPHONE;
•'!

hnnd-ort may take while in use.
rELICPIKtNE IRANSMrrTER; Onciir I". Falk. Boslnn. Mass.
H55 395.
Modihcalions of the above.
App. bird Julv J. I'lnti.
AND PERCUSSION FIRING MECHANISM:
ELFCTUIC
K55 4J7.
A
App. fdrd May i;, 11)04.
William H. Bcvans. Ilridgeporl. Conn,
hriuK mechanism for ordniincc conip' ising drrli ii- iind percussion
gears after firing the charge, and operating means whereby a certain
movrmrnt thereof eflccl* the oiK-ialion of one of said gears, and a
fiirlhcr movrmrnt the operation of ihc other gear.
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in the
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Penalties ranging from $1,000 to $5,000 are imposed upon pub-

Public Utilities Law.

service corporations violating the act or failing to obey any
order of the commission. Shippers violating the act are also
liable to a penalty.
The act will take effect 30 days after it
lic

which has been under so much disYork, and throughout the country generally,
has been passed over the veto of Mayor McClellan, of New
York City, by the State Legislature and has been signed by
It becomes active almost immediately, and in
the Governor.
view of its extraordinary interest, the time has arrived to give

The Public

cussion in

Utilities bill

New

and the full details of the sections
The law is
relating to electric light and power corporations.
an instrument of great verbosity and length, and would occupy
a synopsis of

several pages of this journal

if

printed in extenso.

abolishes the State Railroad Commission, the

Gas and Electric Light Commission and the Rapid TranBoard of New York City and creates in their places two
commissions of five members each, who shall have jurisdiction
State
sit

over the public service corporations of the state. The state is
The first district includes the endivided into two districts.
tire city of Greater New York, and to it one of the commisThe second district will
sions will devote its entire attention.
comprise the rest of the state. The commissioners for both
districts are to be appointed by the Governor with the consent
He may also remove them after a trial on
of the Senate.
charges for inefficiency, neglect of duty or misconduct in office.
The salary of each commissioner is fixed at $15,000 a year, the
total for the ten being $150,000 annually. Each commissioner is
also empowered to appoint counsel at $10,000 a year and a secretary at $6,000 a year.

The
to

jurisdiction of the

common

any

limits of

and

New York

electricity,

commission

in the first district

extends

carrier operating or doing business within the

and

City, to the

addition

in

it

manufacture and

sale of gas

shall exercise all the

of the Rapid Transit Commission conferred upon

it

power

since the

passage of the act creating that body in 1891. The second district commission will have similar powers in the rest of the
state,

including the regulation and control of

of persons

all

transportation

expenses of the

first

district,

except the salaries of the com-

missioners, counsel and secretary, are provided for in the

manner

The

and property by public service corporations.

as the Rapid Transit Commission,

and the

same

and
expenses of the commission in the second district are made a
charge on the state.

The term of one commissioner
expire on Feb.

I,

1909,

in

each district

salaries

fixed

to

and the term of one commissioner

in

is

each district expires annually after that.
Successors are appointed for full terms of five years.
To the commissions is
given the power to subpoena witnesses and administer oaths.
Any witness who refuses to obey the subpoena or to answer
the questions put to him is guilty of a misdemeanor.
But any

who

is immune from.prosccution for any penconcerning an act as to which he testifies, but
this immunity docs not extend to any corporation.
The utilities law prescribes the duties of the transportation
companies, including the railroads, street railroads, express
companies, car companies, sleeping car companies, freight companies, freight line companies, and pipe line companies and of
gat and electric companies, and gives the commission power to
regulate the operation of such companies.

witness

testifies

alty or forfeiture

The
in

telephone and telegraph companies are not included with-

the scope of the conunissions' power.

The law provides

tliat the franchise of a public corporation
not be tran.sfcrrcd, assigned or leased without the permission of the commission having jurisdiction. Each commis-

shall

is empowered within its jurisdiction to fix the form of accounts and rcport.i of the public service corporations, to inves-

sion

tigate accidents, to fix just and reasonahle ratr», to order adequate service as to cars, motive power, time sclicdules, safety
devices, employees and other instrumentalities.
Its orders arc
to be enforced until modified or abrogated by the conmiission

or tmleis declared

a court of adniuate jurisdiction to he
or any other act, or to be in contradiction
of the Q)nstilution of the United States.

unauthorized by

liy

this

have become a law.

Any

corporation

service

to

person injured by the failure of a
comply with an order of the

commission may bring an action for damages and
is

to be

if

successful

allowed to get a reasonable attorney's fee to be fixed

by the Court.

contents,

its

The measure

shall

public

Article 4 follows giving the sections and provisions relative
and gas corporations and the regulation of gas and

to electrical

electricity prices

—

Application of article. This article shall apply
and furnishing of gas for light, heat or

Section 65.
to

the manufacture

power and the furnishing of natural gas for light, heat or
power, and the generation, furnishing and transmission of
or power.
General powers of coimiiissions

electricity for light, heat

Section 66.

and

— Each

electricity.-

Have

commission

in respect to

gas

shall within its jurisdiction:

the general supervision of all persons and corporahaving authority under any general or special law or
under any charter or franchise to lay down, erect or maintain
wires, pipes, conduits, ducts or other fixtures in, over or under
the streets, highways and public places of any municipality, for
the purpose of furnishing or distributing gas or of furnishing
or transmitting electricity for light, heat or power, or maintaining underground conduits or ducts for electrical conductors.
2. Investigate and ascertain, from time to time, the quality
of gas supplied by persons, corporations and municipalities;
examine the methods employed by such persons, corporations
and municipalities in manufacturing and supplying gas or electricity for light, heat or power, and in transmitting the same,
and have power to order such improvements as will best promote the public interest, preserve the public health and protect
those using such gas or electricity and those employed in the
manufacture and distribution thereof, or in the maintenance and
operation of the works, wires, poles, lines, conduits, ducts and
systems maintained in connection therewith.
3. Have power to fix the standard of illuminating power ami
purity of gas, not less than that prescribed by law, to be manufactured or sold by persons, corporations or municipalities for
lighting, heating or power purposes, and to prescribe methods
of regulation of the electric supply system as to the use for
incandescent lighting and fix the initial efficiency of incandescent
lamps furnished by the persons, corporations or municipalities
generating and selling electricity for lighting, and by order
to require the gas so manufactured or sold to equal the standard
so fixed by it, and to establish the regulations as to pressure at
which gas shall be delivered. For the purpose of determining
uliclhor the gas sold by such persons, corporations or municipalities for ligluing, heating or power purposes conforms to the
standard of illuminating power and purity and, of its own molion, examine and investigate the methods employed in manufacturing, delivering and supplying the gas so sold, and shall
have access through its members or persons employed and
authorized by it to make such examinations and investigations
to all parts of the manufacturing plants owned, used or operated for the manufacture or distribution of gas by any such
Any employee or agent
person, corpor.ition or municipality.
of the commission who divulges any fact or information which
may come to his knowledge during the course of any such inspection or examination, except in so far as he may be directed
by the commission, or by a court or judge thereof, or authorized by law, shall be guilty of a misdemeanor.
4. Have power, in its discretion, to prescribe uniform mctliods of keeping accounts, records and books, to be observed by
the persons, corporations and nmnicipalitics engaged in the
m.imif.iclurc, sale and distribution of g:is and electricity for
light, heat or power.
5. Examine all persons, corporations and municipalities uniler
its supervision, keep informed as to the methods employed by
them in the transaction of their business and see that their properly is maintained and operated for the security and arconnno1.

tions

;

June
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dation of the public and in compliance witli the provisions of
law and of their franchises and charters.
6. Require every person and corporation under its supervision
to submit to it an annual report, verified by the oath of the
president, treasurer, or general manager thereof, showing in
detail (i) the amount of its authorized capital stock and the
amount thereof issued and outstanding; (2) the amount of its
authorized bonded indebtedness and the amount of its bonds
and other forms of evidence of indebtedness issued and outstanding! (3) its receipts and expenditures during the preceding year
(4) the amount paid as dividends upon its stock and as interest
upon its bonds; (5) the name of, and the amount paid as
salary to each officer and the amount paid as wages to its employees (6) the location of its plant or plants and system, with
a full description of its property and franchises, stating in detail how each franchise stated to be owned was acquired, and
(7) such other facts pertaining to the operation and maintenance of the plant and sj'stem, and the affairs of such person or
corporation as may be required by the commission. Such report
shall be in the form, cover the period and be submitted at the
time prescribed by the commission. The commission may, from
time to lime, make changes and additions in such forms, giving
to the persons, corporations and municipalities six months'
notice before the time fixed by the commission as the expiration
•of the fiscal year of any changes or additions which would require any alteration in the method or form of keeping their
accounts for the ensuing year. When any such report is defective or believed to be erroneous, the commission shall notify
;

the person, corporation or municipality

amend

the

same within

thirty days.

making such report

Any

to

such person or corpo-

ration or municipality which shall neglect to

make any such

re-

1

195

whose duty it shall be when required, to inspect, examine,
prove and ascertain the accuracy of any and all gas meters used
or intended to be used for measuring or ascertaining the quantiby any
gas corporation to or for the use of any person and any and all
electric meters used or intended to be used for measuring and
ty of illuminating or fuel gas or natural gas furnished

ascertaining

the quantity- of electricity furnished for light,
heat and power by any electrical corporation to or for the use

and when found to be or made to be
stamp or mark all such meters and
each of them with some suitable device, which device shall be
of any person or persons

correct, the inspector shall

recorded in the

office

of the secretary of state.

No

corporation or person shall furnish or put in use any
gas meter which shall not have been inspected, proved and
2.

or any electric meter which shall not have been instamped or marked by an inspector of the

sealed,

spected, approved,

commission. Every gas and electrical corporation shall provide
or keep in and upon its premises a suitable and proper apparatus to be approved and stamped or marked by the commission, for testing and proving the accuracy of gas and electric meters furnished for use by it, and by which apparatus
every meter may and shall be tested, on the written request of
the

consumer

presence

if

to

whom

he desires

any consumer

If

the

same

and

shall be furnished,

in his

it.

whom

to

a meter has been furnished, shall

request the commission in writing to inspect such meter, the

commission shall have the same inspected and tested
on being so tested shall be found to be 4 per cent
;

tric

meter, or 2 per cent

to the prejudice of the

if

if

the

same

an

elec-

if

a gas meter, defective or incorrect

consumer, the inspector shall order the

the gas or electrical corporation forthwith to

remove the same
and the expense

port within the time specified by the commission, or which shall

and

any such report within thirty days after notice,
and an additional penalty of
.$100 for each day after the prescribed time for which it shall
neglect to file or correct the same, to be sued for in the name
of the people of the state of New York. The amount recovered
in any such action shall be paid into the state treasury and be
credited to the general fund. The commission may extend the
time herein limited for cause shown.
7. Require each municipality engaged in operating any works
or systems for the manufacture and supplying of gas or electricity to make an annual report to the commission, verified by

of such inspection and test shall be borne by the corporation;

fail

to correct

shall be liable to a penalty of $100,

manager or superintendent thereof,
amount of its authorized bonded indebtedness and the amount of its bonds and other forms of
evidence of indebtedness issued and outstanding for lighting
purposes, (2) its receipts and expenditures during the preceding year, (3) the amount paid as interest upon its bonds and
upon other forms of evidence of indebtedness, (4) the name of
and the amount paid to each person receiving a yearly or
monthly salary, and the amount paid as wages to employees.
(5) the location of its plant and system with a full description

the

oath of the general

showing

in detail,

(i) the

and (6) such other facts pertaining to the
operation and maintenance of the plant and system, as may be
required by the conmiission. Such report shall be in the form,
cover the period and be submitted at the time prescribed by
the commission.
8. Have power, either through its members or inspectors or
employees duly authorized by it, to enter in or upon and to inspect the property, buildings, plants, factories, power houses
and offices of any such corporations, persons or nmnicipalities.
g. Have power to examine the books and affairs of any such
corporation, persons, or municipalities, and to compel the
production before it of books and papers pertaining to the
affairs being investigated by it.
10. Have power, either as a commission or through its members to subpoena witnesses, take testimony and administer oaths
to witnesses in any proceeding or examination instituted before it, or conducted by it in reference to any matter within
its jurisdiction under this article.
of the

property,

—

Insfeclion of gas and electric meters.
t. Each
commission shall appoint inspectors of gas and electric meters

Section 67.

to place instead thereof a correct meter,

the same on being so tested shall be found to be correct the
expense of such inspection and test shall be borne by the consumer. A uniform reasonable charge shall be fixed by the commission for this service.
if

Section 68.

Approval of incorporation and franchises;

cer-

tiiicate.—'^o gas corporation or electrical corporation incorpo-

rated under the laws of this or any other state shall begin construction,

or exercise any right or privilege under any fran-

granted, or under any franchise heretofore
granted but not heretofore actually exercised without first havchise

hereafter

ing obtained the permission and approval of the proper com-

Before such

mission.

certificate shall

be issued a certified copy

of the charter of such corporation shall be filed in the office of
the commission, together with a verified statement of the presi-

dent and secretary of the corporation, showing that

it

has re-

ceived the required consent of the proper municipal authorities.

No raunipality shall build, maintain and operate for other than
municipal purposes any works or systems for the manufacture
and supplying of gas or electricity for lighting purposes without a certificate of authority granted by the commission.

If the

of authority is refused, no further proceedings shall
be taken before the commission, but a new application may be
certificate

made

therefor after one year from the date of such refusal.

Section 69. Approval of issues of stock, bonds and other
gas corporation or electrical corpoforms of indebtedness.

—A

ration organized or existing, or hereafter incorporated, under

or by virtue of the laws of the state of New York, may issue
stocks, bonds, notes or other evidence of indebtedness pay.ible

more than 12 months after the date thereof, when
necessary for the acquisition of property, the construction, comat periods of

pletion, extension or

improvement

of

its

plant or distributing

system, or for the improvement or maintenance of

its

service

or for the discharge or lawful refunding of its obligations, provided and not otherwise that there shall have been secured from
the proper conunission an order authorizing such issue, and the

amount

thereof,

and stating

that, in the opinion of the

sion, the use of the capital to be secured

commis-

by the issue of such

stock, bonds, notes or other evidences of incfebtedness is reasonably required for the said purposes of the corporation. For
the purpose of eunbling it to (Icterminc whether or not it should
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an order, the conimission shall make such inquiry or
and examine such witnesses,
books, papers, documents or contracts as it may deem of imissue such

investigation, hold such hearings

Such gas
portance in enabling it to reach a determination.
corporation or electrical corporation may issue notes, for proper
corporate purposes and not in violation of any provision of this
or any other act, payable at periods of not more than 12 months
without such consent; but no such notes shall, in the whole or
in part, directly or indirectly be refunded by any issue of stock
or bonds or by any evidence of indebtedness running for more
than 12 months without the consent of the proper commission.
Provided, however, that the commission shall have no power to
authorize the capitalization of any franchise to be a corporation
or to authorize the capitalization of any franchise or the right
to own, operate or enjoy any franchise whatsoever in excess of
the amfiunt (exclusive of any tax or annual charge) actually
paid to the state or to any political subdivision thereof as the
consideration for the grant of such franchise or right. Nor shall
the capital stock of a corporation formed by the merger or
consolidation of two or

more other

sum

corporations, exceed the

of the capital .stock of the corporations, so consolidated, at the
par value thereof, or such sum and any additional sum actually
paid in cash nor shall any contract for consolidation or lease
be capitalized in the stock of any corporation whatever; nor
shall any corporation hereafter issue any bonds against or as a
;

lien

upon any contract for consolidation or merger.
Approval of transfer of franchise. No gas cor70.

—

Section

poration or

electrical

corporation

shall

transfer or

lease

its

works or system or any part of such franchise, works
or system to any other person or corporation or contract for
the operation of its works and system, without the written consent of the proper commission. The permission and approval of
the commission, to the exercise of a franchise under section 68
franchise,

of this act, or to the assignment, transfer or lease of a franchise

under

this

section

shall

not be construed to revive or

add to
powers and privileges contained in the grant of any franchise or to waive any forfeiture. No such corporation shall directly or indirectly acquire the stock or bonds of any other corporation incorporated for, or engaged in, the same or a similar
business, or proposing to operate or operating under a franchise
from the same or any other municipality, unless authorized so
to All by the commission. Save where stock shall be transferred
validate any lapsed or invalid franchise or to enlarge or

the

or held for the purpose of collateral security only with the con-

commission empowered by this act to give such conno stock corporation of any description, domestic or for-

eign, other than a gas or electrical corporation, shall purchase

or ac(|uire, take or hold,

more than

lO per

centum of the

total

by any gas corporation or electrical corporation organized or existing under or by virtue of the laws of this
state.
N'othing herein contained shall be construed to prevent
Every conthe holding of stock heretofore lawfully acquired.
tract, assignment, transfer or agreement for transfer of any
stock by or through any person or corporation to any corporalion, in violation of any provision of this act, shall be void and
of no eflfect, anil no such transfer or assignment shall be made
upon the liiwjks of any such gas corporation, or electrical corpocapital stf)ck issued

ration, or shall be recognized as effective for

any purpose.

and price of gas ami
forms of complaints.
Upon the complaint in writing of the mayor of a city, the
tru.Htces of a village or the (own board of a town in which a
Section 71.

electricity;

Coinpliiinls as lo quality

iiwestigation by commission;

—

per.<on or cor()oration

i.s

authorized to manufacture,

ply gas or electricity for heal, light or jxiwer, or
plaint in writing of not

Ics.i

sell

or sup-

upon the com-

than 100 ciiHtomers or purchasers

of such gas or electricity in cities of the

first

or second class,

vr of not less than 50 in cities of the third class, or of not less
than 25 elsewhere, either a» to the illuminating power, purity,
pressure or price of gas or the initial efficiency of the electric

incandescent lamp supply, or the regulation of the voltage of the
supply syileni used for incandc'ceiit lighting, or price of electricity solrl ami delivered in such niunicipalily. the proper com-

XLIX, No.

24.

mission shall investigate as to the cause for such complaint.
When such complaint is made, the commission may, by its
agents,

examiners and inspectors, inspect the

system,

vv^orks,

plant and methods used by such person or corporation in

manu-

and supplying of such gas or electricity,
and may examine or cause to be examined the books and papers

facturing, transmitting

of such person or corporation pertaining to the manufacture,

and transmitting and supplying of such gas or

sale

The form and

contents of complaints

made

electricity.

as provided in this

Such complaints
be signed by the officers or by the customers, purchasers or
subscribers making them, who must add to their signatures
their place of residence, by street and number, if any.
Section 72. Notice and hearing; order fi.ring price of gas or
electricity,
or
requiring
improvement. Before proceeding
under a complaint presented as provided in section 71, the commission shall cause notice of such complaint, and the purpose
thereof, to be served upon the person or corporation affected
thereby. Such person or corporation shall have an opportunity
to be heard in respect to the matter complained of at a time and
place to be specified in such notice.
If an investigation be instituted upon motion of the commission the person or corporation affected by the investigation may be permitted to appear
before the comtnission at a time and place specified in the notice
and answer all charges which may be preferred by the commission.
After a hearing and after such investigation as may
have been made by the commission or its officers, agents, examiners or inspectors, the conimission within lawful limits may,
by order, fi.x the ma.ximum price of gas or electricity to be
charged by such corporation or person, or may order such improvement in the manufacture or supply of such gas, in the
manufacture, transmission or supply of such electricity, or in
the methods employed by such person or corporation, as will in
its judgment improve the service.
The price so fixed by the
commission shall be the ma.\innim price to be charged by such
person or corporation for gas or electricity in such municipality
until the commission shall upon complaint as provided in this
section or upon investigation conducted by it on its own motion,
again fix the maximum price of such gas or electricity. In determining tlie price to be charged for gas or electricity the commission may consider all facts w-hich in its judgment have any
section shall be prescribed by the commission.
shall

—

bearing upon a proper determination of the question, althougli
not set forth in the complaint and not within the allegations
contained therein.
Section

sent of the
sent,

Vol.

7,;.

Forfeiture

for

nun-einnplianee

teilh

order.

—

Kvery gas corporation and electrical corporation and the officers, agents or employees thereof shall obey, observe and comply with every order made by the conunission under autlioritv
of this act, so long as the same shall be and remain in force.
.\ny such corporation, or any officer, agent or employee thereof,
who knowingly fails or neglects to obey or comply with such
order, or any provision of this act, shall forfeit to the stale
of New York not to exceed the sum of one thousand dollars
for each offense.
Every distinct violation of any such order
iir

of this act, shall be a separate offense, ;nul in case of a con-

tiiuiing violation

.\n

each day sh.iU be deemed

action to recover such

court of competent jurisdiction
l)eople

final

separate offense.

in

this stale in ibe

name

in

any

of the

New York, and sh.ill be connneneeil
judgment by counsel to the ciiuunission.

of the state of

prosecuted to

;i

forfeiture m;iy be brought

.iiid

In

auy such acti<in all penalties ;ind forfeitures incurred up In the
time of conunencement. the ~auu' may be sued for and recovered
therein and the eommencemeut of an action lo recover a penally
or fi)rfeitin'e shall n(pt be. or be held to be, a waiver of the right
to recover any other penally or forfeiture; if the defeiid.iMl in
such action shall |)rovc that during any portion of the liiue for
which it is soiighl to recover penalties or forfeilmes for a viol.'ilioii of an order of the commission the defendant w.is actually
.'Hid in good faith prosecuting the suit, action or proceeding in
the court to set aside such order, llic court shall remit the penallies or forfeitures incurred during the pendency of such suit,
action or proceeding. .Ml moni-vs recovered in any such action,

.
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state

Twenty-one years ago he entered the employ of the Newark
Electric Light & Power Company.
This at that time was a

Section 74. Sitiiniiary proceedings. Whenever either commission shall be of opinion that a gas corporation, electrical
corporation or municipality within its jurisdiction is failing or
omitting or about to fail or omit to do anything required of it
by law or by order of the commission or is doing anything or
about to do anything or permitting anything or about to permit

very small organization having a connected load of 150 arc
lamps and 365 incandescents. His position was that of general
assistant in the office.
The company expanded, and in i88q
and 1890 took in two other companies operating in Newark.
These two other companies in due course of time and after
many changes became a part of the Public Service Corporation

together

the

vvilli

treasury to

tlic

costs

thereof,

shall

be paid

into

the

credit of the general fund.

—

anything to be done, contrary to or in violation of law or of
any order of the commission, it shall direct counsel to the commission to commence an action or proceeding in the Supreme

Court of the state of New York in the name of the commission
for the purpose of having such violations or threatened violations stopped and prevented either by mandamus or injunction.
Counsel to the commission shall thereupon begin such action or
proceeding by petition to the supreme court alleging the violation complained of and praying for appropriate relief by way
of mandamus or injunction.
It shall thereupon be the duty
of the court to specify the time not exceeding 20 days after
service of a copy of the petition within which the gas corporation, electrical corporation or municipality complained of must
answer the petition. In case of default in answer or after
answer, the court shall immediately inquire into the facts and
circumstances in such manner as the court shall direct without
other or former pleadings, and without respect to any technical

Such other persons or corporations,

requirement.

seem
to

as

it

shall

to the court necessary or proper to join as parties in order

order, judgment or writs effective, may be joined
upon application of counsel to the commission. The
judgment in any such action or proceeding shall either dis-

make

its

as parties
final

miss the action or proceeding or direct that a writ of mandamus
or an injunction or both issue as prayed for in the petition or
in such modified or other form as the court may determine will
afford appropriate relief.

Section

Defense

75.

— If

in

case of excessive clhirgcs for gas or

be alleged and established in an action brought
in any court for the collection of any charge for gas or electricity, that a price has been demanded in excess of that fixed
electricity.

it

by the commission or by statute in the municipality wherein
the action arose, no recovery shall be had therein, but the fact
that such excessive charges have liecn m.ulc shall be a complete
Jurisdiction.

76.

of

New

— Whenever any

corporation supplies

DUDLEY

Jersey, which includes

various public

utilities

in

F.\RR.\ND.

some 40 companies and operates
Mr. Farrand's advance-

140 towns.

ment has kept pace with the growth of the companies with
which he has been connected all of his business life. As general
manager of the Electrical Department he has supervision of the
design, construction and operation of all the stations and substations of the system, which includes 27 generating stations
and 30 sub-stations. He is one of the youngest of the recent
presidents

defense to such action.
Section

I'KES.

of the

National Electric Light Association,

being

slightly less than fortv vears of age.

gas or electricity to consumers in both districts, any application
or report to a commission required by this act shall be
the commission of the district within which

made

to

mainly supplying, or proposing to supply, such service to consumers.
But
nothing herein contained shall be construed to deprive the commission of either district of the power of supervision and regu.-Vnd either commission shall have
lation within its district.
power to enter and inspect the plant of such corporation, wherit

ever situated.

—

If in any city of the
Section yy. Powers of local officers.
first or second class there now exists or shall hereafter be

created a board, body or officer having jurisdiction of matters

pertaining to gas or electric service, such board, body or officer

have and may exercise such powers, jurisdiction and
authority in enforcing the laws of the state and the orders,
rules and regulations of the commission as m.ay lie prescribed
by statute or by the conunission.
shall

Mr.

Dudley

Farrand,

CURRENT NEW5 AND NOTES.

is

President

National

Electric Light Association.

CHINHSII LIGHTIXG.—The

charter

an electric light
about ys cents') in
Kirin, Manchuri.a, has been obtained by a German merchant,
who is nominally represented by a Chinaman.

company with 200,000

taels

(Kirin

for

tael

POST OI-PICJl THLPPHOXE.S.—rhi: independent telephone men of Indiana propose making a strong effort to bring
about the annulment of the order of the United States Government forbidding postmasters to put telephones in their offices
unless the instruments have direct connection with Washington.
The order is declared to be unfair to the capital invested in

independent telephone property and to the
and patrons of the independent companies.

,?,ooo,ooo subscribers

.\7:71)()KK lil.ECTRICAL SOCIETY.— Al the annual
meeting of the New York Electrical Society, held June 10, the
following-named officers were elected
President, Prof. Albert
F. Ganz, of Stevens Institute of Technology
vice-presidents.
.\ugusuts Post, Theodore Beran and W. L. Conwell; secretary,
George H. Guy; treasurer, H. A. Sinclair. The society now
has a membership list of 831. After the election. Dr. William
11. Tolman, director of the American Museum of Safety Devices and lnduslri,il Hygiene, ilelivered an interesting lecture
on ".Safety and Security for American Life and I.alxir," illus:

;

Mr. Dudley I'arr.ind, the new president of the National Electric Light Association, is general manager of the electrical
department of the Public Service Corporation of New Jersey.
Mr. l"'arrand has always lived in the neighborhood of the
present

scene of his activity at

brought up

in

Essex Comity,

New

Newark.

Me was

born and

Jersey, and after graduation

from the Newark .\c,idemy, altendeil Princeton University for
on account of poor health did not finish the course.

a time, but

trated with lantern
during the season.

slides.

The

society

elected

104

members

:

1
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TIVO CENT FARES.— Governor Hughes has vetoed the
Baldwin two cent fare bill passed by the New York Legislature,
saying that what it aims at is provided by the Public Utilities
law, and that the bill represents a policy seriously mistaken
and fraught with danger.
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MUNICIPAL OWNERSHIP REPORT.—The

24.

work

final

has been done this week on the report of the municipal ownership
tee

commission of the National Civic Federation, the commiton investigation having held protracted sessions at the

The work

Knickerbocker Hotel.

of the experts, economists,

and accountants, who have been engaged on the matter for 18 months, will now be issued in book form, and will be
issued in two parts under the title "The Facts of Municipal
Ownership," embodying data on 29 public and private plants in
America and 24 in Great Britain. Volume I will embrace the

publicists

TBE TELEGRAPHERS' STRIKE.—Accordins

news-

to

paper reports the telegraphers' union is making elaborate preparations for the strike if it should become necessary to inaugurate it.
The reports, however, are all one-sided. The

company has nothing

to say regarding the situation.

general conclusions of the commission

Part

cluding valuable special reports.

TRADE SCHOOL CONVENTION.-Jhe
vention to be held in Indianapolis this

week

trade school con-

will

be the

first

of

The convention will be open to the public,
committee having invited all employers of workmen to hear
the speakers, among whom will be James A. Emery, of New
York, secretary of the Citizens' Industrial Association of
America; George H. Ellis, of Boston; James W. Vancleve, of
St. Louis, and Dn Frank Gunsaulus, president of the Armour
the kind ever held.

the

Institute of Chicago.

THE REJUVENATED SONS OF JOVE

had anticipated

holding a rejuvenation at the time of the National Electric Light
Convention in Washington, but owing to the very full programme provided it was found impossible to do so without
mterfering with the meetings of the association. Another consideration which led them to postpone the rejuvenation was that
so many of the members of the order and the candidates for
initiation had their wives with them and it would have taken
It was
the gentlemen from the ladies for an entire evening.
therefore decided to postpone the rejuvenation until the time

of the National Electrical Contractors' Association convention
in New York in July, at which time there is likely to be a very
long

list

of candidates for initiation.

LAKE CHAMPLAIN CONVENTION.— The
way Association of

the State of

New York

Street

Rail-

will hold its twenty-

annual convention at Hotel Chaniplain, Lake Champlain,
York, on June 25 and 26, when an interesting programme
tjf papers will be presented, including one on "Power," by Mr.
S. B. Storer, of the Niagara, Lockport & Ontario Power
Ojmpaiiy. On June 27, the convention will be followed by a
fifth

.N'cw

meeting of the Empire State Gas & Electric Association, when
the two bodies will merge, in a sense, for a discussion of the
various important features of the new Public Utilities law
and the methods to be adopted by lighting, traction companies,

conforming with its provisions. Altogether this
make a most interesting week and it is expected that there

etc.,

in

will
will

be a large attendance.

MISSISSIPPI

WATER POWER AT MINNEAPOLIS.—

he United States Government will soon complete a couple of
dams in the Mississippi Kiver between Minneapolis and St.
Paul to be maintained for navigation purposes. In order to relieve the government of the expense of maintaining these dams,
1

two and

—about
Two

500 pages

—in-

includes volumes

American reports and the

three, the first devoted to

second to those on Great Britain and Ireland. Orders for these
can be sent to Mr. E. A. Moflfett, secretary, 281 Fourth Avenue, New York, the price being $2 for Part One and $8 for
Part Two, checks being payable to Mr. Isaac N. Seligman,
treasurer.
It is advisable to order this valuable set promptly

The

as the edition will be limited.

work of

analytical character of the

only a study of the
Some idea of the

this investigation

report of the

full

commission can indicate.
scientific methods
employed may be had from the fact that schedules of questions
prepared by noted engineers and economists were followed in
the case of each plant and system examined.
These schedules
disposed the questions under several general heads, as follows
(a) Historical and General; (6) Supervision of Municipalities;
(c) Public Supervision of Private Companies; (rf) Franchises
of Private Companies; (t*) Organization; (f) Political Conditions; (g) Labor; (/^) Character of Service and Plant; (i)
Financial Matters; (;') Capital Stock and Bonds; (_k) Assets;
(/) Liabilities; (in) Receipts; (n) Expenses; (o) Profit and

The

Loss.
light

public utilities considered are gas, water,

and power, and

electric

street railways.

ACCIDENT LIABILITY.— In an address at the Jamestown
Exposition on Monday, June 10, President Roosevelt spoke
strongly in favor of the safety appliance law and an extension
of its terms as to compensation.
"The present practice is
based on the view announced nearly seventy years ago, that
principles of justice and good sense demand that a workman
shall take upon himself all the ordinary risks of his occupation.'

In

my

view, principles of justice and good sense

demand

the very reverse' of this view, which experience has proved to

unsound and productive of widespread suffering.
It
is
humane; it is revolting to judgment
.ind sentiment alike, that the financial burden of accidents
be

neither just, expedient, nor

occurring because of the necessary exigencies of their daily

upon those sufferers who are least
remedy as is theirs should only
be obtained by litigation which now burdens our courts. As a
matter of fact, there is no sound economic reason for distinction between accidents caused by negligence and those which
are unavoidable, and the law should be such that the payment
of those accidents will become automatic instead of being a

<,ccupation should be thrust

able to bear

it,

and

matter of lawsuit.

and limited

that such

Workmen

coiii|)cnsation

should receive a certain definite

for

all

When

accidents

in

industry,

irre-

has been proposed to lease water power rights to some private company, the development of the water power to be done by

spective of negligence.

company. The last Congress provided for the appointment
of a commission to investigate the water power situation, and
The comthis commission will soon make an investigation.
mission consists of Major W. V. Judson, United Stales Engi-

business of serving the public, starts in motion agencies which

it

Ike

neer,

War

mastcr,

Dciwrtmeni; Captain Amos W. Kimball, quarterSnelling, and Mr. J. E. Wnodwill, chief inspector
Mr. Woodwcll
plants of the Treasury I)cpnrlim-tit

l-'ort

of electric

;

being the electrical engineering

head available between the two

member
cities is

of the commission.

about

.15

fl-

One

The
inter-

pumping up
elevated reservoirs by me.nns of centrifugal pumps

esting feature of the situation

is

the pMsibilily of

water to
during light loads, this water to be dischargi-<l llimngh impulse
wheels at high head to carry peak loads.

public,

on

his

own

the employer, the agent of the

responsibility

and for

his

own

profit, in tlie

for others, he should take all the ordinary and
extraordinary risks involved, and, though the burden will at
the moment be his, it will ultimately be assumed, as it ought
to be, by the general public.
Only in this way can the shock

create risks

of

the

accident be

iiiiployer

to

diffused,

c<uisunier,

for

for

it

whose

will

be transferred

benefit

I'rom every standpoint the

all

industries

from
are

change would be a
benefit.
The community at large should share the burden as
well as the benefits of industry.
Employers would thereby
gain a desirable certainty of obligation and get rid of litigation
The workman and the workman's family
to determine it.
would be relieved from a cnnliiiig load."
carried on.

—
JtTNE
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SriLL STRIKING.—The
ing but has not yet struck.

Telegraphers' Union

The

still

is

strik-

Western Union

forces of the

and Postal Telegraph systems remain intact, but the national
executive committee is to meet this week in New York, and
then something may happen.

ELECTRICAL TRADE CONVENTION.—The

p.

at the

The

m.

on June

Pacific Hotel, Chicago,

20, at

2

various co-operative credit protection bodies in the

industry will be represented, and a good attendanc-

electrical
is

Grand

expected.

WESTERN UNION IN WYOMING.—At Cheyenne, Wyo.,
en May 29, ouster proceedings were filed in the district court
by Attorney General Mullan against the Western Union Telegraph Company because of its failure to file its articles of incorporation in Wyoming. The company bases its refusal on the
ground that it is carrying on interstate business, and its establishment in Wyoming preceded the enactment of the law.

NEW YORK TELEPHONE FRANCHISES.— In connection
with the .attempts to develop "independent" telephony in New
York City, and in a report submitted to the Board of Estimate

and Apportionment, Corporation Counsel Ellison has expressed
his opinion that the city cannot grant a perpetual monopoly of
the telephone service in the city streets.
there should be

only one telephone

If

appears best that
in the city, the

it

service

Board of Estimate may make a grant for such a service, but
such a grant should not be a bar to the subsequent making of
grants to other parties under changed conditions for similar
service.

TELEGRAPHY IN BELGIUM.—According

to

some

statis-

of the Belgium state telegraph department recently published, yy per cent of Belgian telegrams sent are received at

tics

from one

minutes after being
Of a total of 3,589,126 domestic
filed at the sending office.
telegrams, 35,612 were filed and sent as "urgent," for which
service an extra charge is made. The largest class of messages
were those of from II to 15 words (56.82 per cent), the average
the office of destination

of

all

to fifteen

Telegrams

messages being 15.79 words.

•countries

numbered

telegrams between

to

and from foreign

3,203,482, being nearly equal in
offices

in

The

Belgium.

number

total of

to

messages
Of Euro-

exchanged with all American countries was 111,245.
pean countries France ranks highest with 811,102 messages,
Germany second with 796,284 and Great Britain third with
The close commercial relations between Belgium and
544,537.
Russia is indicated by the latter ranking fifth on the list,
Holland being fourth.

NEW YORK TELEPHONY.— A
Washington of June 8 gives

special

from
which is

dispatch

the following interview,

"John C. Sheehan, of New
Willard ?Iotel to-night said that he represented practically all of the independent telephone companies of
New York State and some few outside, and that these companies were in the course of being incorporated into one great

not without picturesque interest

York,

at the

:

New

concern, which would enter the

field

in

company, with the view of also entering
said that his trip here

and

tion,

was

in

opposition to the Bell

New York

City.

He

connect inn with this consolida-

that, thou.gh practically

completed, there had been no

of the company until a
'Many telephone companies,' said Mr. Sheehan,
'have endeavored to get into New York City, and have

ILLITERATE ENGINEERS.—Tht

Nevertheless, \vc feel confident that our position

we

is

such

iv.ay lay tele-

wires.
No other power or lightcompany has been al)lc to gain entrance. Their position;;
were the same as that of tho lolcphnne people. Yet the courts
.have decided that we have the perpetual francliii;e, and tliat our

;

be offered him in the four years of his techriical course. To
supply this broader training to as large an extent as possible
without adding to the time which the Illinois University student

scheme of required summer
to be read must be selected from the lists given in a pamphlet recently issued by the college, including standard works in history, fiction, poetry and
science, selected for their value from the point of view of general training, and at the same time for their attractiveness and
interest.
Each student must report in the fall on books aggregating credit for one hundred points. The books vary in credit,
yielding from five points for Tyndall's Faraday as a Discoverer to fifty points for Motley's Rise of the Dutch Republic.
To the required lists are added a long supplementary list of
desirable books which the students will find profitable and de-

must give

to his college course, the

reading has been adopted.

sirable
tory,

reading.

This supplementary

politics,

includes fiction, his-

list

men

of science, works on

engineers and engineering, arts and artists.

THE ELECTRIC PSYCHOMETER.— This

instrument of

Dr. C. G. Jung is said to carry the study of mental conditions
"Two electrodes are
further than has hitherto been possible.
placed in the hands of the suspected criminal or the mental

pervert

who

is

This brings him

the subject of investigation.

into electric contact with the psychometer.

As a

result of the

law discovered by Tarchanofl, the electric current passing
through his body is modified by any abnormal physical or nervous activity which is produced in the latter through the stress
This modification of the current is registered by
of emotion.
means of a mirror and a moving ray of light upon a glass scale,
from which it is transferred by an automatic pencil to a moving
The line traced by this
cylinder carrying a sheet of paper.
pencil is thus an accurate reproduction of the waves which are
produced in the current in its passage through the subject's
body. With the electrodes in his hands the man is given hundreds of test words to answer. Most of these words, probably,
do not excite any emotion in him. In that case the electric current is not deflected, the ray of light is not agitated, and the
But
line traced on the revolving cylinder is straight and even.
among the test words comes one that carries with it an association of ideas that vividly calls to mind something connected
with the crime, we will say, which tbe man is endeavoring to

his voice.

Outwardly he is able to regard his questioner with
and to give the response-word without a quiver in
But there is an acceleration or diminution in the flow

of blood in his veins.
trollable

Ordinarily invisible,

it

is this

inner, un-

manifestion which impresses itself upon the electric
that is passing through him, the effect of which is

current

quickly shown, to those

pass through the subways anil conduits, which are

The books

biographies of statesmen and

ing

may

College of Engineering

freshmen and sophomore engineering students shall
do a prescribed amount of non-professional reading the first
and second summer vacations. This has been done because the
engineering courses are made up almost wholly of technical
subjects; and therefore the students are likely to overlook the
importance of an acquaintance with literature, history and genTwenty-five or thirty years ago it was not genereral science.
ally considered essential for an engineer to have a college education but it is now recognized by nearly every one that no one
can hope for any considerable success as an engineer who is not a
graduate of an engineering college. But nowadays it is necessary
that the trained engineer must have a broader training than can

phone wires as well as power

-wires

in-

tion that all

conceal.

the right to the streets and that

hold, ap-

of the University of Illinois has recently established a regula-

calrr.ness,

date.

we have

we

ruling,

There are a great many

.

later

that

The

carriers.

dependent telephone companies in the State. They will all enter
our combination, and there are already a number of companies
outside the State which are listed, notably in New Jersey.
For the present we will center our forces about New York.' "

intention of announcing the position

failed.

common

plies to telephone wires as well.

199

eighth an-

nual meeting of the National Electrical Trade Association will

be held

nothing more than

1

who

are w-atching the experiment,

sudden agitation of the moving ray of light and
the record, it may bo, of tlie man's
irregular, jagsed line
nliich is rapidly Iraeecl on the revolving cylinder."
the

—

in

in

the

guilt
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GERMAX CABLE.— King

NEiV

cable from

Emden

Xew York

to

Alfonso

has

Spain

of

new German

decree autliorizing the

signed the

transatlantic

Canary

to touch at TenerifFe,

Islands.

The

sired.
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alphabetical sections include telegraphic addresses

and telephone numbers and codes and many

financial particulars

regarding British limited liability companies. Lists of all electricity undertakings in the United Kingdom and colonies are

showing the nature of the supply, system of

given,

RAILROAD TELEGRAPHERS.— It

Vol.

distribution,

stated that the rail-

capacity of plant, voltage and chief engineer's name, and in the

roads in both the South and West are anxious to employ 10,000
The wages run from $55 to $100
telegraph operators.

case of alternating current the phase and periodicity also appear.

is

e.x-tra

On

a month.

the

first

which

of ne.xt January, the law

limits

the hours of raifroad telegraphers to nine hours goes into effect

and

will

further increase the demand.

CALCUTTA CITY LIGHTING.—The
India,

Calcutta,

lighting of the

invites

proposals

town by

Municipal Council of

December

until

31

either electricity, gas, oil or-

the

for

any other

300 miles of streets, including
170 miles of main streets, all lighted at present by about 9300
gas lamps of an equivalent of 11,300 24-cp lamps and 2400 24-cp

Area, 20 square miles

method.

;

TELEPHONY IN CHICAGO.—Advices

from Chicago state
which has been drafted by the City Council
extending the franchise of the Chicago Telephone Company
20 years contains clauses providing that the company's books
shall be opened to city inspection at any time; the city to be
paid 3 per cent of gross receipts in Chicago to have free telephone service in the City Hall and a discount of 25 per cent
on all other city business.
The maximum rates are fixed
throughout the city limits business lines $15 per quarter, with
a maximum of 300 calls and the rates at all private exchanges
that the ordinance

;

;

;

oil

lamps.

Trunk

will be substantially reduced.

AGAINST BUCKET SHOPS.— Governor

Stuart, of Penn-

The law goe<
and fixes a penalty of from $25 to $too
and six months' imprisonment for prpprietors of bucket shops
convicted of a first offence, and from sixty days to six months'
imprisonment for the second offence. It also prescribes penalties for telegraph and telephone companies who furnish bucket
shops with quotations and also for the owners of buildings who
permit these shops to do business on their premises.
sylvania, has signed the anti-bucket shop

bill.

into effect immediately

line

charges are reduced

from $36 to $24 per annum, and where messages are contracted
for in advance there will be no charge for trunk lines. It will
be possible under the new ordinance to obtain business calls at
2.8 cents each.
Residence rates will be greatly reduced, and
telephone calls will be fixed at S cents. The city reserves
any of the rates of the company at periods

Iiublic

the right to regulate

of five years, and further provides that

make

shall

if

the telephone

company
moncx

net earnings in excess of 10 per cent on the

actually invested in the plant, such excess earnings shall be paid

The company must also set aside not less than 4
more than 8 per cent, upon the amount invested
depreciation fund. The city may purchase the plant if it

to the city.

per cent, nor

TELEPHONY IN TURKEY.— XJmted

States Consul-GenRavndal writes as follows from Beirut, Syria: Elecbeing no longer prohibited in Turkey, it is likely that

for a

eral G. B.

so

tricity

ordinance, paying the cost of duplication less depreciation, with

desires

in

1919,

or in

concessions for the introduction of telephones soon will be apThere
plied for and granted in the case of the larger cities.
are no telephones as yet in the Ottoman Empire, while in Egypt

5 per cent in addition as

(1924 in Alexandria; Cairo, 1708;
Port Said, 177; Tantah, 112; Suez, 88). Applicants for franchises should address themselves in person or by proxy to the
Public Works Department in Constantinople, Turkey.

large telephone system.

there are 4243 subscribers

America recently
and phonograph
In
halls on account of their tendency to promote innnorality.
Germany, the police of Berlin are making war against kineinatograph exhibits. Physicians have shown that they are injurious
to the eyes. It is declared that the quivering movements of the
At
films are iriost harmful, particularly to the eyes of children.
present there are 200 kineniatograph theaters in Berlin and the
suburbs, and these shows seem to be as popular .iliroad as
here, with the same lighting effects and spectacular display.

made

to

moving

.May

.^o

recently

IVIRIiLESS.—A

picture

says

:

of keeping Atlantic

communication with land

Company
experiments. The

I'.erlin

the hope of surpassing the records

"With

graphic

from

dispatch

special

liners

in

stations, the

continuous

of

made

telegraphic

German Wireless

Tele-

bcKin next week a scries of important
wireless station at Nanen, which heretofore

will

has sent messages l.SOO miles, is to be cnl.irgcd .ind equipped
As a result of preliminary experiwith improved apparatus.
ments, the managers now expect I" reach ships 2.S00 miles distant,

and

messages

.send

with

suflieienl

compensation for the compulsory

clearness

tainty to insure the practicability of the systcin

and

cer-

for ordinary

commercial use."

failed in

Such municipal plants have inevitably

Europe.

SEIERE S[-HMARINE BO.IT TESTS.— In

addition to the

be

down for the Octof'us. CultJcfish, Tarantula and Vil>cr to
made off Point Judith, beginning this month, and upon which

is

contingent their acceptance by the Government.

laid

It

is

Universal

Electrical

Directory, issued

by

I'xi;
II.

edm

.1.

Al.d)asier,

..f

the

Gate-

of I^mdon. conftiins no fewer than 3J.'W.1
names in its four sections, I'.rilish, Colonial, Continental and
American. Each section is sub-divided into an alphabetical and

house

& Company,

classified section,

and

in the case of the British a tieograpliiral

Section has been added, which
ers.

A thumb

is

of iuu|ucslioncd use to travel-

index simplifies the turning up of any part de-

called

and it is required tliat the vessels go out in the open
water and remain there four days, during which they must be
During the first twenty-four hours six
entirely self-supporting.
of these must be spent entirely submerged and under way. while
a sea trial,

for the remaining eighteen hours the boats nuisl be run ;U

full

speed on the surface, and during pari of the time they must
charge their batteries. Details of the other tests upon which
contingent the

trial

acceptance by the (iovernment, for which

they were built, follow:

b'irst

— Standardization,

in

light

condi-

awash condition
electric power only being used, and submerged using electric
motors only. During these tests the speed of the boats in the

tion, gasoline

engines only being used;

several comlitions will be delcrn.ined.

be standardized
.Second
full

—

.\

speed,

in

the

The

propellers will also

while b:nteries arc being charged under way.

four-hour eiuluranoe trial, in a light condition, under
to note the consiunption of fuel, from which the

radius of action of the boats will be determined.

Third

— One

hour's nni. submerged, during which a torpedo shidl be fired

from each tidie
and submerged,

.it

a target,

I'ourlh

at full speed, in

— Three

order to see

hours'
if

trial

— Quick

diving or submergence

test,

awash

the battery has

the capacity to give the guaranteed endurance submerged.

A UNIVERSAL DIRECTORY.— V\\e

sale,

without taking into account earning power or value of franchises.
It may be doubted whether any city will ever buy a

.ire

OCEAN

or at the termination of the

various tests already made, a further series of trials has been

KINEMATOGRAPH HARMFUL— \n

objections have been

1924,

Fifth

the vessels to be brought

as rapidly as possible from

full sjieed on the surface under the
submerged under the motors. Sixth- Each boat shall fire all her t'lrpedoes submerged at a tarijct and
Seventh Discharging the
reload while lurniiiK under water.

engines to

full

spceil

—

batteries at a low rate to detrrmine the radius of action of the

boat under water,

ICighlh

reversing and submerging

— Maiuruvring
when

trials.

not under way.

Turning

tri.ils,

June
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Coal Handling and Condensing Equipment
in the Gold Street Station of the Edison

Company

Electric Illuminating

As

space at this writing does not permit a lengthy descripit is intended here to deal only with

the description to the condensing apparatus

ash handling machinery.

The

undergone such extensive
few .years that many
than a decade ago have become

station practice has

radical

changes

in

plants constructed less

the

last

One of the most potent factors in bringing about this
development has been the advent of the steam turbine as a
prime mover. Changes have been especially noticeable in the
larger cities where the value of real estate makes it necessary
obsolete.

ground

to utilize every square foot of

and where the

I'ln

space for the same output, has

driven

units.

made

larger central

stations

certain

number of engine driven
complement had lieen

largely

it

possible to generate 50

the

of the

full

less floor

Strket St.ntion of the

G()i.i>

several

tlie

up so much

same investment as for engine
This has been found so advantageous that in

more power with

per cent

to the best advantage,

stea^i turliinc unit, taking

-TrRiuNE Kod.M,

increased

capacity

lieing

tlic

original

plan

of a

units has been altered before
installed,

turbo-generators

substituted

for

the

of

recipro

situated

station,

at

existed

it

and the generating room was 100

feet,

the

station extended

John

Street,

In the operating

Street

on

the

feet, the two
ground behind

by 210

feet

A

plot of

width of the property back of

full

sq.

ft.

room there were four looo-hp

AIHs-Chalmers engines,

cross-compound

ICiu.son

the

an area of 32,000

Ei.ecikic 1llumin.\ting

cycle, 6600-volt generators.

Company

driving

horizontal

750-kvv,

25-

of Brooklyn.

Space had been provided and foun-

dations up to the basement floor built for two units of ijoo-kw

The ultimate
but these had never been installed.
output of the station as it stood would, therefore, have been
capacity,

limited to (x)00 kilowatts.
In the boiler

house there were installed six Stirling boilers of

500 hp each, with space for ten

more of

the

same

The

size.

bunker over the boiler house gave a storage capacity of,
approximately, 40(XD tons and was in first-class condition, but
the old coal-conveying machinery on the dock was entirely in-

the engineers of the Edison i^lectric Illuminating
of Brooklyn were confronted with a situation calling
for a decision as to means of increasing the generating capacity
of their system quickl)- ;ind with the least disturbance to
operating conditions. As the company's property at Gold Street

ailequate for the needs of the

1905

Gold

of

until

being separated by a division wall.

coal

Company

foot

tlie

January, 1906, consisted
of a boiler house and operating room facing the river, the
building being of substantial steel and brick construction.
The boiler house occupied a rectangular space 60 feet by 160
as

River,

eating type wdien additions were made.

In

met with, and to conand coal and

the solution of the engineering problems

East

and

.

tion of the pkint in detail,

line

of Brooklyn.

CENTRAL
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W

new

station.

In considering the possibilities of the situation,

on laying out
for

it

was found,

a general design, that the property could best be

development

of

a

rated

capacity

of

00,000

was sufficiently exten.sivc to offer a ready field for both present
needs and future ref|uiremeirts, and as the location was nuidi
nearer the center of distribution of the system than the plant

utilized

Sixty-Sixtli Street, the Gold Street station was selected for
the developmtnt of a plan making il llic niain generating sta-

teed for a continuous overload of 25 per cent above rating and
for two
a niaxiinum capacity of 50 per cent above normal

tion of the cnmi);iny.

linurs,

at

the

kilowatts in turlw-generators, divided into eight units of 7500
kilowatts capacity each.

the

As

the

new machines

capacity of the completed

station

are to be guaran-

at

the peak

will
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reach a total of 90,000 kilowatts.

The

space in the old boiler

house originally intended for the ten additional 500-hp Stirling
boilers could be made to accommodate ten boilers of 750 hp
specially designed because of the limited room, and when the
steam consumption in the operating room had exceeded the
possible supply

from

this building, the

Vol.

XLIX, No.

24.

it was decided to raise the operating room floor of the
whole station 65^ feet, to raise the roof of the operating room

ments,

John Street area would

be available for the construction of a new boiler house with 64
boilers of 650 hp each, and with bunker capacity for 15,000 tons
of coal.

The first step in carrying out the plan was to construct condensing intake and discharge tunnels of sufficient capacity to
supply the demand of the larger units, and as it was necessary
to keep the old generators in commission over the winter peak
of 1905-6, as soon as the contract for the tunnels was let the
engines were connected to run non-condensing, and excavations for the tunnels began immediately.
The old coal conveying machinery was next dismantled, and

adequate foundations for the massive new structure
and machinery, the old dock and pier were entirely rebuilt.
It was not until January i, 1906, that it was possible to dispense with any one of the old generators in the operating room,
and it was, therefore, not until this date that it was possible
to dismantle the two engines which had to be removed before
to afford

the foundations for the first turbine could be built.

In drawing up the plans for the installation of the turbines,
immediately proved necessary to increase the basement head
room for the condensing apparatus and to increase the height

FIG. 3.

— POWER

HOUSE IN COURSE OF RECONSTRUCTION.

it

of

the crane above

Fic.

equipment

it

the

engine room

as

with the old

2.— Ckoss-Sectionai. Ei.kvatIDn of Goid

would

have

been

cylinder covers of the turbines.
electrical

floor,

auxiliaries

impossible

Room was

to

remove

also needed

and for the cfmstruction

of

18 feet, and to construct along the entire length of the station
two mezzanine galleries for the electrical apparatus and for

Stkp.et Station,
station

wnii I'okmkk AitMANtiKMKNT Inhk atid
oditcs.

the

llic

for

width of the station

ni.isonry,

high-trnsion switch and bus comparlniciils and modern, distant
control switchlxiard apparatus. To meet these various rcquirc-

built

'1

old

2S-lon

crane spanning

Iho

full

was removed and new crane runways

18 feet liiKlier for a 50 ton crane spanninR the area be-

tween the tnezz.ininc
wall.

he

galleries

The rdhliniis support iiiK

and the
llie

boiler

liouse

division

nirzzaiiinc giillcrics ;ind the

June

15,
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crane runways on that side would be heavily loaded, and

it

was

necessary to provide adequate foundation for these without new
piling, which would be very difficult to place while the con-

was under way. It was found
there were numbers of
old piles, irregularly spaced but still in good condition, some
under old floor columns and others supporting the old engine
densing tunnel

construction

that along the line of the

advantage of these, a girder of
concrete was constructed 7 ft. square in section and
throughout the length of the building, the bottom
the piles and the top being level with the basement
this structure the columns' bases were set and the
the columns thus distributed over a wide area. The

foundations.

reinforced

continuous
resting on
floor.

On

loading of

To

new columns

take

full

of settlement has justified the
engineers in this solution of the problem.

absence

confidence

of
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condensing tunnels with intake and discharge wells at each
turbine completed.
On the 23d of June, 1906, the auxiliaries
for the Allis-Chalmers turbine were started for the first time,
and on July 16, the turbine was delivering energy to the
system through temporary cormections to the old switchboard,
which had been left intact on a part of the old floor. In

August the

Westinghouse turbine was com-

installation of the

pleted, this also being connected temporarily to the old switch-

board,

with the addition of brick-compartment,

oil

switches

the

As the station roof was of the wood, tar and gravel t>-pe,
with monitor above, the whole supportea by 100- ft. span steel
trusses, it was necessary to remove the entire roof, to raise
the trusses one by one, and after the building columns ha3 been
lengthened to support the trusses in their new position, and to
replace the roof with new covering. The fact that this work
was started on the first of January and that, notwithstanding

continuous bad

weather,

and other serious

a

long strike of the iron

difficulties,

the

first

^

workers

turbine was delivering

nn D^n^n^DD

n n n n n

ijOn/ Cor- TrTtrAfi

— ELEVATION OF ST.^TIOX

FIG. 5.

SHOWING

C0.\L .\ND

ASH HANDLING

EQUIPMENT.
and other apparatus necessary

A

handle the increased load.
type, will be installed
during the coming summer, this unit to be of 6000 kilowatts
capacity and equipped with Worthington condensing apparatus.
third

turbine,

The

of

position of the

to

Allis-Chalmers

the

Gold Street

station, situated as

it is

just

makes it very difficult to handle
light river craft at the pier, on account of the swiftness of the
tides which sweep through the narrow channel at this point.
In designing the dock and bulkhead, it was necessary to provide
a structure which would withstand the thrust of heavily laden

beyond a bend

in the

river,

coal barges, afford protection for the condensing water screen
stable foundation for the coal and ash
After the piling and timber of the old dock
had been cleared away, the whole area between the building
.md bulkhead line was replied on 3-ft. centers, the piles being
tlien cut off at mean low water, capped with 12 by 12 timbers
.md a platform of the same thickness laid over the whole. On
this platform were built the concrete foundations for the steel
well,

and also furnish a

handling towers.

Along the front of the dock
and stiffened by the column foundations at right angles to it,
a girder of reinforced concrete 8 ft. wide and the full depth
from platform to pier level was constructed to prevent damage
from the barges. Reference to the plan will show that the
structure of the coal towers.

FIG.

4.

—

CO.VL

TOVVEK,

COLD STREET STATION.

system under the new roof on the i6th of July,
will indicate the rate at which the construction was carried on.
The first units to be purchased were two horizontal turbogenerators one of 5000 kilowatt capacity and one of 7500

energy

to the

—

While the alterations to the station structure
were proceeding, reinforced concrete foundations on piling for
the two turbines and their auxiliaries were constructed, and the
kilowatt capacity.

ash pocket occupies only about

%

of the area of the structure,

the distance between the last columns of the ash pocket and the

end of the structures being open from
Under this open
space the concrete condensing water tunnels extend under the
pier from the building wall to the bulkhead line, and in apifol'ated

columns

at the

the dock level to the floor of the coal tracks.

proximately the center of the space the intake screen well

is

—
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Vol.

situated.

ceiving hopper from which

dock

a

On each side of tlie tunnels the structure of the
In
open, the piles extending up to the deck platform.
front of the screen well where the concrete girder construction
was not possible, protection was afforded by means of steel
is

the space in front of the casting and supported
The
ends by the column foundation on either side.

beams spanning
at the

XLIX, Xo.
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flows through the crusher into

it

second hopper which delivers it directly into 3-ton cars
running on the double-track cable system at the level of the
The cable car travels to any desired
boiler house monitor.
point over the bunkers, where the coal is dumped and the car
returned on the other track.
The bottom of the bimkers consisted formerly of buckled
steel plates, but it was found that these showed noticeable
corrosion from the acid in the coal, making it necessary to
As the sides of
line the bunker with concrete throughout.
the

bunker were very

means had

steep, a

to be found of hold-

To hold
ing the concrete in place against the smooth plates.
the concrete against the steep incline of the bottom of the
bunker, a few rivets were cut out along the edges of each plate,
and L-shaped bolts tapped in over the expanded metal, the
bolt holding the reinforcement in place.

hook of the

were inserted under the mesh
in

to

bring

size

As cinder concrete was used for the lining and a
mesh for the reinforcement, it was not difficult to

make a thoroughly substantial and
At one end of the bunker and

also being covered on both sides

this

with concrete.
On account of the narrow firing

6.

— DETAILS

lasting job.

partitioning off about Yi of
capacity for the storage of soft coal, a bulkhead of steel

beams was constructed,

FIG.

Washers

to the desired position

the hning.

good

its

it

aisle in the old boiler

house

OF COAT, CHCTE.

usual face construction of buffer piles, fender strips and backing
log with 4-in. plank deck over the open part of the pier completed the

dock construction.
COAL AND ASH HANDLING M ACH l.NEKV.

The coal and ash handling machinery is housed in a structure
of steel and concrete, which rises alx)ve the foundations to a
height of 160 feet and occupies a large portion of the dock.

The structure consists of a concrete-lined ash pocket, of 1200
cubic yards capacity with two coal hoisting towers and a floor
between which is connected with and forms a continuation
of the monitor over the toiler house.

FH;. 7.

— ItAN

E;ich

coal

tower
the

time

were made, was widened and

hriRhl increased to prfivitlc for a ijouble

c<|uipmetTt,

at the

OK lll'I.KMK.MI SIIOWINi; CONDKNSKK TI'NNKLS.

the Other cxtcnitivc altcrnlions
its

This monitor

is

lioiDting

fitted

with

niachiiKry

I

rack cable

.\Iead-.\Ii>rrison
<'<iiisisiinK

of

r<)ail.

sl.indard

combituil

buckrt and trolley enKinrs, sclf-«"iiiiiajiKd in one frame. Oni- and
onc-quartcr ton buckets deliver (he coal inlo an oulsifle rr-

rii;.

because of the

8.

TUWi-.iiNii

install.ilion

of

IMjssible to deliver the cn.il by

side

of each

.imiiuMi

<if

boiler.

soft

co.il

ll

w.is

icial

ihh'it.k.

the larmr IjoiU-rs, il was not
means of coal ilowu-takes at the
also desired In mix a certain

with the anthracite screeniuKs during the

peak nf the hud. A means of
ample operating room to the

;icc<)mplisliiuK this whicli atTordeil
liroineti,

and

wliicli

tcfl

the aisle

—
Jlxe
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for boiler repairs, was found in an electrically operated
hopper 'traveling on a rvuiway through the entire length of the
boiler room aisle.
This hopper, controlled from a convenient
platform on the carriage, receives •coaJ from gated chutes
under either hard or soft coal bunkers and delivers this in any
combination desired in front of the boilers. As this device
can deliver in lo minutes the coal consumed in an hour, it
serves its purpose thoroughly without being in the way of the
free

.

firemen.

The

ashes from the hoppers under the individual boilers are

delivered into cars operating on ash tracks in the boiler house

basement.

The

ears are pushed out to an ash receiving hopper

Fic.

9.

the

a.sh

[xjcket

is

equipped

with six gated

chutes

.

for

loading the ashes into scows, the chutes being hinged just below
the gates so that they

may

he lifted to clear any interferences

with cabin housings or other like projections on the b.irgos al
liigh tide.
Hotli gates and chules arc operated from a plat-

form extending the lenglh of the pocket above them. In addiis a luge cluilc al the bolinm of the

tion to the above, llu-re

1205

ash bucket for emergency use to deliver ashes to trucks on the
dock below.

CONDENSING EQUIPMENT.

The condensing equipment

consists first of two concrete
tunnels one above the other, approximately 8 feet in diameter
and of horseshoe section, which extend from the end of the

through

the center of the operating room to the
construction of the tunnels is shown herewith, the
bottom of the intake being 21 ft. 6 ins. below the basement
building
river.

The

floor level,

A

and approximately

wall of concrete 2

ft.

13

ft.

below mean low water.

in thickness separates the intake dis-

charge from the tunnel, the bottom of the latter being 3

ft.

Details ok Condenser Equitment fur Tirdines.

on the dock, and a conveyor of the endless McCasIin overlapping bucket type carries tlicm up into the ash pocket, the
buckets returning empty to the receiving hopper. On the river
side,

LD

\\

below mean low water,
not less than 2

throughout.

ft.

The

in

.\round

Ixith

tunnels the concrete

thickness at any point, and

suction

wells

is

reinforced

is

are brought out at

the

side

of the structure as shown, the txittom of the well being level

with the bottom of the tunnel.
diameter, and the top

is

The

wells are 3

flush ^with the

discharge connections are on

tlie

basement

ft.

6

floor.

ins.

in

The

opposite side of the tunnel

from the intake wells and are constructed of cast iron pipe
one inch in thickness. 2 ft. 6 invs. in diameter and ending at tlie
Iioltoni with a long sweep elbow meeting the side of the dis-

ELECTRICAL WORLD
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charge tunnel at an angle of 45 degrees, the water being discharged in the direction of the line of flow. The top of the discharge pipe extends one foot above the basement floor level;
and finishes with a flange for connection to the discharge
piping from the condenser. Both intake and discharge openings
are 30 ft. apart, the turbines being therefore set on approximately

30-ft.

centers.

Both the condensing tunnels extend through the foundation
of the north wall of the station and under the pier, the intake
turmel ending at the screen well some 20 ft. inside the bulkhead

Vol.

The wet vacuum pump
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of the horizontal two stage centrif-

is

The

ugal type, driven by a 30-hp direct-current motor.

turbine

connected to the condenser tlirough an expansion joint of
special design, adapted to the short distance of 12 ins. between
the flange of the exhaust nozzle on turbine, and that of the
condenser, as shown.
This expansion joint consists of two
separate cast iron flanges, connected by means of an annular
copper ring so bent and riveted to the flanges as to occupy the
is

lorbine Fktngrf;

and the discharge being diverted to the side, spilling between the concrete foundation at the end of the ash pocket and
the screen well casting. The screen well consists of a heavy
casting in three sections 10 ft. in diameter, and approximately
30 ft. deep over all. The bottom section rests on piles and
has two openings 6 ft. in diameter blanked off at present, but
line

intended for extensions of the same size out to the pierhead
line when the volume of discharge water becomes great enough
to affect the temperature of the intake.

The middle

section

has two openings, 8 feet in diameter, one of which fits into
the neck of the intake tunnel, the connection being packed
with burlap for a depth of 2 ft. Inside the casting and against
this opening are fitted the screens, space being provided for
two, so that in changing for cleaning purposes, the second can
in place before the first is lifted. The other opening

be dropped

at present is left open for the condensing water,
being to blank this off when the lower conThe upper section carries the guides
nections are extended.
for the screens and extends up to the deck of the pier. Openings are provided in the deck for removing the screens and
is

flanged,

the

and

intention

when not in use these are covered with cast iron floor plates.
The screens are easily handled by chain block and gear hung
from the steel work of the coal tower structure above.
The condensing apparatus for the first turbine, the AllisChalmers unit, was manufactured by Henry R. Worthington,
the specification requiring a vacuum of 28 ins. at the steam
nozzle

of

the

The condenser

condenser

with

condensing

water

at

70°

F.

form with hot well attached to
and contains 18,800 square
The steam enters the top of the confeet of cooling surface.
denser, the non-condcnsible vapors being removed by the dry
vacuum pump from the top of the hot well the condensing
water enters the condenser at the bottom and leaves the other
is

cylindrical in

the bottom of the condenser shell,

;

Conaten3cr/7ongrc

FIG.

II.

—DETAILS

OF EXPANSION JOINT.

The atmospheric discharge is taken from
the top of the condenser from two 24-in. openings each of
which is fitted witli a 24-in. angle atmospheric relief valve. The
atmospheric exhaust piping leads directly down to an exhaust
least possible space.

tunnel extending the

full

each end extending above

length of the building with risers at
tlie

This construction removes

roof.

a mass of exhaust piping of large size from the basement of

operating room, thus leaving this space free for other piping
which frequent access is necessary.
The condensing equipment for the second turbine, the 7500kw Westinghouse machine, was furnished by the Alberger
Condenser Company, under practically the same specifications
The condenser for this unit is rectangular in
as for the first.
form, the three passes being horizontal instead of vertical, and
contains 25,000 square feet of cooling surface. This condenser
tlie

to

is

The

also of the counter-current type.

circulating

pump

is

motor-driven with double Siamese
balanced suction, thus dispensing with end thrust of the shaft.
The dry vacuum pump is of the horizontal pattern having
steam and vacuum cylinders mounted on conunon bed plate, the
steam cylinder being between the vacuum cylinder and the

of

centrifugal

the

shaft.

type,

The wet vacuum pump

for this condenser

is

also of the

motor driven.
The third turbine, a 6ooo-kw Allis-Chalmers unit, to be installed during the coming sununer will be equipped with
Worthington apparatus similar to that for the first turbine.

two stage centrifugal

type,

The heads

of the condenser, however, will be of increased depth
over that of the 500-kw unit, and the circulating pump will
The wet
he steam driven by a Fleming horizontal engine.
vacuum pump will be of Ihc same type as those of the other
two units but will be driven by a Kerr steam turbine at 1200
r.

p.

lias

rtC.

end

10.

—SCREEN

WKI.L

at the top, the

curr<'nt type.

The

AND

OF CONDEN.SKR TUNNELS.

END.S

condenser thcrcforr,

circulating

pump

is

bciiiR

of the counti-r-

of the volute type, having

side suction and enclosed vane inipcller, motor-driven by a
200-hp direct-current motor. The dry vacuum pump is of the
well known Worthington center crank type, the vacuum cylinder being provided with water jackets and the discharge valves
so connected .so as to be adjustable when the unit is running.

m.

The foundation

alrca<ly

for

this

been built and the

SeplcmbiT for the fall
It is hoped in a future
tion of the Gold Street

turbine and

lurliiiu-

will

its

load.
arliclc to give a
st.ntinn

which

more conipUir

The transmission

di-scrip-

will inohulc the electrical

macliini-ry, swilclilmard aiip.ir.ilus, piping systems

boiler house.

auxiliaries

be in operation in

and the new

of .so.ooo hp of steam at 180

pressure an average distance of 400 feet from the boiler
without serious losses, and the extension of the coal handling
equipment over the roof of the present station arc some of
lbs.

the problems

which have occupieil the engineers of the com-

pany, and which will be dealt with.

—

:
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Washington Conv^ention of the National
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.

Dr. C. P. Steinmetz was called upon to ad4ress the conven-

which was the first one of the organization that has been
favored by his presence for many years.
He reviewed briefly
the advances recently made in efficiencies of both arc and incandescent lamps, which made necessary new forms of contracts

tion,

Electric Light Association.
In the Electrical

World

of last

week an account of

the pro-

ceedings of the National Electric Light Association at Washing-

June 4 to 7, was given for the sessions of Tuesday and a
part of Wednesday.
The remainder of the Wednesday proceedings, together with those of Thursday and Friday, are
ton,

given in the following pages. The general plan of the convention was to hold two sessions per day for the reading of papers

and on the
held

first three days of the convention these sessions were
morning and evening, leaving the afternoons open for

The entertainment features of the convention
Washington is an idea! place to
out.

entertainment.

were beautifully carried
visit

this

at

time of the year, and this

arangements made by the

fact,

together with the

and entertainment
committees, made the convention one of the most enjoyable that
In general interest and attendance at the
has ever been held.
sessions it was a decided advance over any N. E. L. A. convention heretofore held, and a number of important matters
were presented and action taken. Unfortunately the programme
was so filled with papers that on the great majority of subjects
there was practically no opportunity for discussion.
The programme in its entirety included some 70 papers and committee
reports, some of which, however, were presented by title only.
.As described in last week's issue, the exhibits vi-ere held on the
tenth floor of the New Willard Hotel in the banquet-room adlocal

reception

joining the ball-room in vv-hich the convention met.

One

of the

new

features this year was "Commercial Day," which was the
day of the convention. It was given over entirely to short
papers and discussions relating to the commercial and newbusiness departments.
The ladies were well taken care of by automobile rides,
theater parties and visits to points of interest during times
when the convention was in session. Tuesday afternoon Presilast

dent Roosevelt received the

House,

at

members and guests

at the

which time about 900 availed themselves of

portunity to meet the President.

The courtesy

was much appreciated by the convention,

as

White

this op-

of this reception

e.xpressed

by a

resolution passed the last day.

was

also passed

;

On Wednesday
cavalry and

field

afternoon the convention visited an exhibition
artillery drill at Fort Meyer.
On Thursday

afternoon the convention was taken to Mount Vernon by boat to
Lunch was served on the boat.
visit the home of Washington.

On

Friday both morning and afternoon sessions were held.
DISCUSSION ON

NEW

SPECIFICATIONS FOR STREET LIGHTINfi.

In the report of the convention last week, on page 1163, was
published an abstract of the very important report of the com-

mittee which recommended .specifications for street lighting.
The committee consisted of Messrs. Dudley Farrand, A. E.
P. Steinmetz, Louis A. Ferguson and Paul
The important and radical feature of these recommendations, which was adopted, was that the rating of street
lamps in contract specifications should be in terms of the mean

Kennelly,

Chas.

Spencer.

normal illumination cast at a considerable distance from the
lamp along the street which it illuminates. In other words.
rather than watts or candle-power is the thing
In view of the great importance of this action and
careful consideration given it by the convention before

illumination
specified.

the

action

was taken, an abstract of the discussion which preceded
recommendations is here given

the adoption of these

Referring to the progress in arc lamps

lamp under two
which the light is obtained from salts with which the carbons are impregnated and
luminous arcs using the oxides of iron and titanium, in which
the metallic oxides act as an electrode to conduct the current.
He recalled that a few days after the first news of the flaming
arc lamp reached him in this country an experiment was tried
with a magnetite luminous arc.
Since he had always felt
kindly to the magnetite arc it vs^as a matter of gratification to
liim upon attending this convention to find from the exhibits
that the magnetite arc is no longer a special apparatus made
only by one manufacturer.
Reviewing relative efficiencies
briefly he mentioned the flame arc. the luminous arc, and the
mercury vapor lamp as all consuming considerably less than
one watt per candle. Aitev these with a consumption of from
one watt per candle upward are the tungsten incandescent
lamp, the common carbon arc, the tantalum lanvp, the Gem lamp,
the Nernst lamp, the Moore vacuum tube, and the old-f.ishin

general

detail,

he

headings,

classified

the

the

flame

arc,

recent arc
in

ioned incandescent.

Mr. V. R. Lansingh thought that
in the future to directing the

street instea'd of

ings

and vacant

having so
lots as

we

would be devoted
lamp lengthwise of a

efforts

light of a

much crosswise, illuminating buildnow doing. Very little has been

are

done as yet along this line.
Mr. W. D'A. Ryan said that he had been -assisting the committee by carrying on the tests the results of which are to be
used in the tables w-hich the committee is to present later,
giving the foot candle illumination at distances of from 200 to
300 feet from the principal common illuminants used in street
lighting.

He

said that

some

trouble

is

being experienced in

measuring illumination of such low intensity, principally owing
to the fact that with such low intensity as is obtained at the
specified distance a light with considerable blue and violet in
its rays can produce an illumination which as measured by the
illuminometer

acknowledging the courtesy of
the ladies of the District of Columbia; Hon. H. B. F. Macfarland, president, and the other members of the Board of Commissioners of the District of Columbia Col. C. A. P. Hatfield.
U. S. Army; The Columbia and Chevy Chase Golf Club; Mr.
G. T. Dunlap and Mr. D. S. Carll, of the Capital City Traction
Company; Mr. F. B. Hubbell and Mr. T. P. Garrett, of the
Washington, Arlington & Falls Church Railway Company; Gen.
George H. Harries, Mr. H. W. Fuller, Mr. E. S. Marlow, and
Mr. L. E. Sinclair, and others of the local member company,
and generally the members of the Entertainment Committee.
A, resolution

for street illumination.

more

is higher than that obtained by calculation because of the greater sensitiveness of the eye to violet rays at

low

intensities.

He

thought that

in

considering street illumina-

from arc lamps only the illumination from 100 to 700
feet distance from the lamp is the thing to be considered,
and that the illumination near the lamp could be left out of account.
Referring to the Colorado Springs controversy over
enclosed versus open arc lamps he expressed the opinion that
tion

for effective illumination in ordinary everyday practice the light
obtained from a 450-watt. alternating-current, enclosed arc is
likely to be better than that obtained from a 450-watt. open,

direct-current arc.

Dr. E.
raised
that

is,

P.

Hyde endorsed

some question

the action of the committee but

as to whether the normal illumination

the illumination at right angles to the ray of light

really the effective illumination

A

on the

—

is

street.

motion was then made to continue the committee for anit might complete and amplify its report.
This motion was immediately amended by Mr. L. A. Ferguson
to the eflFect that the recommendations of the committee be
adopted and that the committee be continued to complete its
report and that the report when completed be published subject
to the approval of the executive committee.
He thought that
there was urgent need for the adoption of this report and that
the matter ought not to wait another year.
Mr. Preston S. Millar criticized ^he report mainly because of
the practical difficulties of measuring such low intensities of
illumination as would be necessary under such specifications.
The normal illumination measurement is practically a measurement of candle-power and he therefore failed to see why the
plan should be recommended of measuring the candle-power at
a great distance from the source of light in a street rather than
measuring it nearer to the lamp .t( the same angle below the
other year so that
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Photometry, or measurement of candle-power, is
but measurement of illumination on a street
is
even more so because it involves all the difficulties of
photometry and some others not experienced in the laboratory.
Dr. C. P. Steinmetz, explaining the action of the committee,
said that the reason the illumination of the street rather than
the candle-power at the equivalent angles was taken as a basis
for contract was that it was desired to get comething which
could be easily understood by the non-technical man.
Xow
anyone can comprehend what is meant if a contract is
explained to require an illumination on the street equal to that
produced by, for example, a standard i6-cp incandescent lamp
placed a certain number of feet away. Illumination is a matter which can be easily explained.
There is no such thing
as getting up a standard form of contract as some members had
suggested, because there are at the present time too many
different kinds of illuminants.
He thought it of importance
to adopt this new basis for contracts, namely, illumination delivered on the street, rather than to continue under the old plan
horizontal.

admittedly

difficult,

of selling street lighting on a basis of the

Under

lamp.

the latter basis the

new

power consumed by

higher efficiency would be practically excluded, as a company
would be offered no premium for adopting them and incurring
the e.xepnse of a change.
After some further discussion the

amendment

offered by Mr. Ferguson which carried with it the
adoption of the report of the committee and the continuance
of the committee to complete the report was unanimously

of switchboard and telephone supplies find a useful economical
tool

little

electricity

for complete commercial ranges, there are in

York

from the central station was read by Mr.

C. D.

Wood,

Jr.,

an

abstract of which follows.

evening Mr. Edward A. Norman presented
paper entitled "Efficiency of Various Methods of Illumination," contents of which were summarized on pa,a;e iiA^ of last
week. This was followed by the paper by Dr. A. E. Kennelly
his

and Mr.

Whiting on "Frequencies of Flicker

E.

S.

on the cost of

electricity for

electric heating and the advantage of usmg
such purposes. He stated that the period of ex-

fol-

lows.
V.\RI.\TI0NS

.\N1)

The paper gave an account
the

cyclic

that

visible

variation

.\niong

frequencies.

of the

which
same

at

appro.ximately

due

from

conclusions

the

the

experiments

of

results

illumination

in

frequency

the

is

IN ILLUMIN-^TION.

ceases

flicker

for

current

to

experiments

the

be

to

observ-

different

with
normal
sight.
The maximum frequency of
vanishing flicker with stationary target and stationary eye is

ers

neighborhood of 66 cycles

the

I1E.\TING.

considerable amount of valuable informa-

which

at

Variations in Illumination Vanish," an abstract of which

flicker

The paper gave a

The

few restaurant

WEDNESD.W evening's SESSION.

in

ELECTRIC

A

kw.

On Wednesday

are

concessions

outfits is 10

now in use. Each broiler brings in a revenue of
about $12.50 per month to the central station.
The author
stated that one manufacturing company in central New York
is preparing food daily
for 2000 employees, all of which is
cooked by electricity.

of last issue.
special

New

City six or eight electric kitchens in operaation.

broiler sets are

on

tion

has as yet been done in the introduction of

average consumption of these

from Lightning and Other Static Disturbances was read
by Mr. Robert S. Stewart, of Detroit, in the absence of Mr
Alex. Dow, chairman. An abstract of this appeared on page 1162
without

iron

It

Although

tection

heating

soldering

1.5-lb.

has been found that irons supplied with
electricit}' at 5 cents per kw-hour cost less to operate than
soldering furnaces using gas at $i.0Q per thousand cubic feet.

FLICKER

electric

A

the electric soldering iron.

in

consumes 70 watts.

report of the committee on the Present Methods of Pro-

The paper on

24.

chocolate heater consuming 50 watts produces heat enough to
keep the chocolate in working condition. The manufacturers

carried.

The

Xo.

temperature of 150 degrees, uses about 75 watts per cubic foot
when properly jacketed. One heater of this kind has brought
in a revenue of $11.00 per month to the central station.
A

the

illuminants which are of

XLIX,

Vol.

frequency increases

the target

1 he

per

in all cases

on
same proportion.

the illumination

increased, but in notliing lik^ the

is

increase

vanishing-flicker

of

Vanishing-

second.

when

frequency

rapid

is

for

in-

perimenting and testing of heating devices, the pitting of one

creasing illuminations below 0.5 foot-candle and 100 per cent
range, and increases but slowly for illuminations exceeding I

manufacturer against the other,

foot-candle.

present problem
existing
is

is

conditions.

is

drawing

to a close,

and the

the applying of the devices at hand to the
It

was shown

used an average family of

five

where the flat-iron
persons consumes about 13.2
that

kw-hours per month, which represents at a lo-cent rate an
income to the station of $15.84 per year. .\n electric clothesdryer arranged for heating a cabinet 8 ft. high. 8 ft. wide and
8 ft. deep during the months of July and .\ugust, 1906, consumed about 100 kw-hours per month and the dryer was satisfactory in every respect.
The average consumption of an
800-watt plate-warmer is 24 kw-hours per month. .An electric
sterilizer employed by physicians, using about 800 watts, consumes 200 kw-hours per month.
The bookbinding industry affords an excellent opportunity for
electric heat.
It is possible to supplant gas heated embossing
pres.scs with electric heating units and make a very fair comparison with gas when electricity is sold for 5 cents per kwhour.
A large electric embossing press is rated at 220 volts
and 16 amperes. The machine reaches a temperature of 354
degrees Kahrcnheit with a consumption of 4.07 kw-hours starting with a ro<im temperature of 7; degrees.
The monthly cost
of energy for the past year for this work at a 7-cent rate was
The energy consumption of a two-quart
$8.05 pi-r machine.
glue-pot averages 1.3 kw-hours per pot per working day; at
an average rate of 5 cents per kw-hour, the cost of operation
The povfrer consuniplum
with electricity is Ics^ than with gas.
of a machine for welding iron liands used in the trunk industry
is about 1.6 kw., when making welds at the rale of .(Ho per hour.

At

a

lo-ccnt

rate the cost

and coffee trade has applied
or drying cabinets.

A

per weld

it

.02

cents.

The cocoa

electric heat to its small desiccating

dryer 3'A

ft.

x 2

ft.

x

.<;

ft..

rc(|uiiHng a

of

sizes

Vanishing-flicker frequencies are less with colored

than with

targets

retinal

white targets, for equal

image.

The

illuminations

and

frequency does

vanishing-flicker

mean illumination on the tardepends on the ma.ximum and minimum cyclic illumiIt docs not depend appreciably upon the manner in

not depend appreciably upon the
gets, but

nations.

which the illumination varies
and minimum cyclic values.
increases

somewhat with

surface quality of the

latter,

illumination, and increases
to

The

the

frequency

vanishing-flicker

area of the target, for a given

distance from the eye, and incident

somewhat

as the target

is

approached

the eye, for a given size of target and intensity of incident

The

illumin.ition.

greater iho range of flicker,

of difference in cyclic illumination to the
vanishing-flicker

the

proportion.

The

a low

was

The most

frequency.

small ranges of flicker was
per second.

but

fre(|uency,

in

in

1.4

i.

e.,

maximum,
nothing

smallest range of flicker that

recognizable with certainty
at

maximum

passing between the

in

the ratio

the greater
the

>ame

was found

to be

like

per cent, observatle only

sensitive flicker

frequency for

the neighborhood of 2.5 cycles

to be objectionable with ranges
The conditions favoring disagreeable
flickering with fixed target and lixed eye are powerful illumi-

less

than

7..';

I-'lickering ceaseil

per cent.

nations, larger flicker ranges, bright surfaces of large

ana, and

Thr sensation of flicker may be gauged
in intensity by the vanishing lliokcr frc(|Uincy, or tlie frequency
necessary to m.ike the llicliir disappear.
The law of flicker

low

flicker fre(|uency,

sensation in relation to flicker stimulus

is

substantially similar, to the law of steady

similar, or at

least

luminous sensation

with steady luminous stinuilus. which is generally admitlcil to
with the Weber- I'Vchner law.
in accordance
Consl.int

be

ratios

of

increase

in

flickeriug

ilhiiiiiu.iiinn

,irc

;icc<>iiiii.niiri|

Jlxe
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by equal increments of vanisliing-flicker frequency. Doubling
the intensity of flickering illumination, everything else being
unchanged, adds approximately 3.3 cycles per second to the
vanishing-flicker frequency, no matter what the size, color or
condition of the objects viewed; provided that their images on

and stationary eye).
on uniform scale, to illumination as abscissas, on a logarithmic scale,
gives observation points falling approximately upon a straight
line.
Such straight lines in different series of observations with
different targets and ranges of illumination appear to be paralthe

are fixed

retina

(stationary objects

The

vanishing-flicker frequency plotted as ordinates,

lel.

The

vanishing-flicker frequency

logarithm of
is

m

is

n

a numerical constant depending upon the

common

times the

times the illumination view by the eye

m

where

;

size, color, quality

and distance of the object illumined, as well as on the range of
flicker.
With one exception, m was found approximately pro-

R L D

)

Gas Power

to Central Station

part in

all

future central station installations.

One

of the most important events of the convention proved

to be the lecture by Dr. C. P. Steinmetz on "Lightrang and
Lightning Protection." As President Williams remarked after

After a description of the proper arrangement of the power

the lecture, Dr. Steinmetz's discussion of lightning

plant and the selection of the fuels, and discussing the auto-

will in the

matic devices used with the gas producers on the engines, the

that subject.

operated by the

Firth-Sterling

Steel

Company,

at

Giesboro Point, near Washington, was treated in detail as a
good example of the simplicity characterizing the gas producer plant. Each gas unit consists of a water-sealed producer
and a wet coke scrubber with a three-way valve between, connecting with the purge stack. The plant is designed for continuous running and ashes are removed at intervals through
the water wheel without disturbing its operation. An excellent

form of

coal handling apparatus

is

in use.

serves each pair of producers by gravity

A

simple elevator

from an elevated hop-

Elevator boot and producer blowers are contained

per.

in

a

concrete pit covered by steel fore plates which effectively confine the influence of the latter

automatic

access.

An

each producer independently of
delivered to the engines at a uniform

regulator controls

the other, so that gas

pressure

and provide ready

without

the

is

interposition

of

whatever except that of the gas main.

any

storage

The use

capacity

of individual

scrubbers in place of a central scrubbing plant has the rather
important advar>tage of permitting independent continuous running.
.\ reserve scrubber would otherwise be necessary so
that carrying out the simple unit system in the gas as well as in
the engine plant imposes

A

more

plant similar to the above

plant,

which serves

a general

serious burdens.

This
in use in Keene, N. H.
24-hour lighting system, is rated
is

With

at only 270 kilowatts capacity.

small plant

is

coal at $4.60 per ton this

able to generate energy for a total operating cost

of approximately

i

cent per kw-hour.

With regard

ENGINE.

LIGHTNING AND LIGHTNING PROTECTION.

Work." an abstract of

follows.

now

G.-\S

This paper was not discussed on account of lack of time.

GkS ENGINE EQUIPMENTS FOR CENTR.\L STATIONS.

plant
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THE FUTURE OF THE

R. Bibbins presented in abstract his paper on "Appli-

J.

cation of

which

<

Mr. Xixiiii i:laimed that the cost of producing electrical energy by means of a gas engine and a producer plant is only onehalf of that when steam engines are used. A steam turbine is
an excellent prime mover, but it requires a large investment in
boilers and a correspondingly large expense for generating
steam.
In a gas producer plant the boilers are eliminated.
Although the gas engine is newer than the steam engine, it is
much simpler, a fact that will be fully appreciated when it is
remembered that almost any one can operate a gasoline automobile. The constructional features that render the gas engfine
equipment preferable to a steam engine equipment are the absence of boilers, pipe lines and draught mechanisms and the
elimination of all stand-by losses.
The author expressed the
opinion that the gas engine is destined to play an important

portional to the flicker range, other things being equal.

Mr.

W

to the re-

may

phenomena

future be looked upon as the classic discussion of
In his opening remarks Dr. Steinmetz stated that

work

in the investigation of lightning phenomena
was conducted by Benjamin Franklin, who developed the lightning rod. He called attention to the fact that the most inter-

the earliest

esting photograph

showing the
lightning.

now

in existence

of a lightning stroke

home town being

city hall in Franklin's

The

is

one

struck by

investigations of Faraday led to the discovery

of the fact that practically absolute protection
electrical disturbances

may

from external

be obtained by using shields of per-

fect conductivity around the apparatus.
It is not possible to
surround a transmission line with a perfect shield, but a cagework of high electrical conductivity can be placed over the transmission circuits.
One of the most important features to be

considered in the protecting cage is the conductivity. It is improper to assume that wires of high resistance placed above a
transmission line will afford perfect protection.

Although it is not proper to investigate lightning phenomena
by observing the actual lightning supplied by Nature, it is convenient to duplicate lightning effects by the use of high voltage
at high frequency.

It is possible at the present day readily to
m. f.'s of 300,000 volts or higher for experimental
purposes. Experiments show that the air under ordinary pressure will withstand an electrical stress of about 10,000 volts
per incli between needle points.
Although the air does not
break down until the maximum voltage is reached, a brush dis-

obtain

e.

charge appears at a very much lower e. m. f., and as the e. m. f.
is increased the brush discharge enlarges until it covers probably 60 per cent of the total distance, after which a slight in-

be stated that a plant has been in
operation at Bradford, Pa., for nine years ajid for the past four
years has shown an average heat consumption of 24,000 B. T. U.
per kw-hour on a 20 per cent load factor. The average repairs

crease in the voltage will cause a discharge to pass between the
terminals.

on the gas engine equipment, consisting of five
which represents only .7 per cent on the
investment on the engines and indicates an extremely low rate
of depreciation.
The author stated that a certain 500:hp plant
operating the electrically driven industrial works of the Xorton
Company at Worcester, Mass., running 10 hours per day on
about three-quarters load, generates energy on a consumption
of about 1.8 lbs. of coal gasified per kw-hour, including 14

at least

pairs of gas plants,

it

for eight hours

engines,

is

$284.44,

hours daily stand-by, or 2
used for building new

lbs.

per kw-hour including extra fuel

This result is equivalent
to a net heat efficiency of 13 per cent from the coal pile to the
Preliminary figures on the comparative cost of
switchboard.
fires

weekly.

gas and steam power for this particular plant indicate some 14
per cent saving in favor of gas, taking inin account both the
operating and the fixed charges.

A paper by Mr. Ixmis Nixon on "Tlu' I'uluir of ilic G-as Engine" was read by Mr. Wells, .^n al)stract of this follows.

Observations of lightning strokes have indicated that often
lightning travels from cloud to cloud over a total distance of

two miles. This fact, combined with the observations
mentioned above, has led various persons to assume that the
e. m.
of lightning reaches many millions or even billions of
volts.
Such, however, is undoubtedly not the case. Dr. Steinmetz showed that a fair estimate of the energy contained in a
lightning stroke may be obtained from the illuminating effect,
using the eye as a detecting instrument. A two-mile lightning
flash sometimes appears to contain sufficient energy to evapwrate about nine pounds of water
that is. about 10.000 kwf,

;

seconds.

Dr. Steinmetz explained at great length the production

m. f. which results in the lightning stroke.
even under normal atmospheric conditions an
e.

He

t^f

the

stated that

e. m. f. of 100
found between the different strata
of the air. This e. m. f.. however, would normally produce very
little current because the stored energy
is extremely
small.
The moisture in the upper layers of the atmosphere combines

volts per foot vertically

is

ELECTRICAL WORLD
As these drops
into drops which carry electrostatic charges.
combine to form larger drops the potential is raised. This will
be appreciated when it is remembered that the capacity of a
sphere is proportional to the diameter, which increases as the
square root of the number of drops combined into one, while
the total charge increases directly as the number of drops. As
the drops become larger and larger the potential gradient between adjacent drops, which in any event is non-uniform, may
exceed the break-down strength of the air locally. As the air
breaks down at one point, the potential gradient becomes increased suddenly at each side of the break-down point, and the
electrostatic strain with a resultant break

enormous

down

spreads over

Dr. Steinmetz estimated that a flash of
lightning might occupy the total time of one five-thousandths
of a second. The wave length of such a flash might probably
be three-quarters of a mile. One can easily imagine, therefore.
distances.

may be produced

the disastrous elTects which
circuits,

in

neighboring

even though the lightning stroke does not reach the

transmission

be attributed to the subsequent internal effects rather than to the
For protection against external disinitial external causes.
turbances, the overhead grounded conductor

is

the best possible

Although a horn arrester serves admirably for removing any abnormal electrostatic charges from a transmission line,
it is disadvantageous on account of the fact that when a discharge passes across the arrester the internal disturbance prodevice.

duced by the dynamo current results in a complete shut-down
of the plant. The multi-gap arrester is likewise not exceptionally good, because it produces a short circuit for one-half of
the wave, the short circuit being removed when the e. m. f. reverses. On a direct-current system a storage battery affords excellent protection because it acts as a short circuit for any exvoltage

cess

on the

does not short circuit

but

circuits,

the

of the most important developments in lightning protective apparatus during recent years has been the arrester each element of which consists of two plates of aluminum

immersed

One

in

an

electrolyte.

•counter-voltage, but
tional

to

it

The aluminum

cell

attempts to assume an

the impressed voltage.
line, it acts

nected across the

Thus, when

c.
it

has no fixed

m.
is

as a direct short circuit.

f.

proporcon-

first

There

is

soon formed, however, a film, which acts as an insulating
nrxdium for a certain voltage, depending upon the thickness of
Under normal operation the film assumes a thickthe film.
ness proportional to the maximum value of the normal voltage.
If this maximum value is exceeded, the excess of voltage produces a current through the cell; if the voltage continues to
In case of sudden
exist the film assumes a greater thickness.

abnormal rise in voltage, the cell acts as a direct short circuit
and relieves the line from the stress due to the voltage rise.
The aluminum cell has a flywheel effect on any fluctuation of
not perfect, however, in that
it consumes a certain amoimt of power which must be dissipated in the form of heat; thus the radiating surface must be
fairly large and the completed apparatus occupies a fair amount
the

c.

m.

of space.

f.

The

It is

cell

arrester

is

For the electrolyte of the

cell

use must be

made

of a

chemically pcrnKinint ,ind electrically stable.
not proper to use a spirk-gap in series with the arrester

substance which

is

the

because the most desirable characteristic of the arrester
counter c. m. f. phenomenon, which is absent when a gap is
Dr. Steinmetz staled that considerable credit is due to
used.
I'rof. E. E. F. CreiglUon for his work in the dcvclopmenl of
is

the alluminuni

XLIX,

No.

24.

Work." This was iirustrated by stereopticon views of large
gas engines and gas engine power plants. An abstract of this
follows.

GAS ENGINES AND PRODUCERS FOR CENTRAL STATIONS.
In his paper Mr. Lozier considered the fundamental principles

on which

gas

the

plication of this

engine

and producer work and

the

ap-

apparatus to central stations.

In discussing
the fuel consumption he stated that the steam engine has in-

and under

herently

the best theoretical conditions only 56 per

cent of the thermal efficiency of the gas engine.

This state-

ment was based on

of the two

tlie

actual thermal

efficiencies

In the design of gas engines the prime requisite is to
burn the greatest amount of gas with the smallest amount of
radiating surface under the highest possible compression withengines.

out prematurely firing the gas.

Practically every point of de-

sign centers about this principle.

Although the variation

in the

angular velocity of the gas engine is greater than that of the
steam engine, it is possible to operate 6o-cycle generators in

when driven by three-cylinder, single-acting gas enprovided belts or flexible couplings are interposed between the engines and generators. Twenty-five-cycle apparatus
parallel

lines.

Although it is possible to protect electrical apparatus quite
fully from external disturbances, it is not possible to afford perfect protection against internal disturbances. The greatest damage to electrical apparatus which is produced by lightning may

generators.

Vol.

cell arrester.

Upon motion by Mr. L. A. I'crguson. winch \\uis seconded by
Mr. Alcxanrlir Dow, a unanimous vote of thanks was given to
Dr. Steinmetz for his most instructive and valuable contribution to the National Electric Light A.iHoci.iti.>ii,
TIIUKSUAV morning's SESSION.
On Thursday morning Mr. Robert I". Lozier presented a
paper entitled, "Producer Gas Enifines for Central Station

gines,

can be operated in parallel without such a flexible connection.
The author considered separately three problems, the first relating to the new moderate-sized central station about to be
projected; second, the already existing central station,

steam layout

so uneconomical as to

is

make

it

whose

profitable to sub-

more economical plant third, the already existing large
steam central station with its capacity, as well as that of its
In the first case the fact that the
feeder system, overtaxed.
station can be located near the center of the town because of
the absence from smoke is one advantage in its favor; on the
other hand, the inability of the gas engine plant to carry heavy
overloads is an off-set. To determine if such an installation is
profitable, it is necessary to take into account all the conditions
and include them in an equation, the result of which should
determine accurately just which type of plant can operate most
The author showed that
profitably under the local conditions.
a small central station of, say 500-kw, running under unstitute a

;

economical steam conditions and struggling to meet the interest
on its bonded indebtedness, can effect a saving of i6 per cent
on the total cost of delivering the energy to the meter by the
installation of a new steam plant, while a gas plant will save
In the case of the already existing large steam
23 per cent.
central station, the author found the fuel cost about 2 mills per

The investment
in favor of the gas engine plant.
charge will be the same with either type of plant, the labor
cost the same, but in the case of the gas plant one is able to
obtain all the advantages of a self-generating sub-station distribution without increasing the cost to generate a kw-hour.
kw-hour

stated his belief that the conditions best suited to

The author

the gas engine operation are those of high load factor, because
it is in this respect that the gas engine is able to make its largest

saving, and offset possible high interest and depreciation charges
This can, of course, be deterbecause of its higher first cost.
for each instance by

mined
all

working out an equation

in

which

the elements are included.

The discussion of Mr. Lozier's paper was participated in by
Messrs. Ferguson, Keilholtz, Camp, Martin, McCabe and Sands.
In reply to the questions of the several speakers, Mr. Lozier
stated that a plot of ground 50 ft. x 100 ft. is amply sufficient
to

a

engine

It

kw

sub-station

transmission to a
ditions.

As to wliother
gas engine sub-station.
more economical than electrical
is
rotary sub-station will depend upon local con-

1000

contain a
g:is

iiiileworlhy,

is

however, that the price of a two-mile

The heat
supply <>ooo kilowatts will cost about $80,000,
units can be taken from the coal more efficiently with a gas producer than with a steam boiler. There arc no by-products from
Water gas is one of the best fuel gases
a gas pro<lucer plant.
cable

til

known.

I)\it

high cnnleni

it

>>i

cannot be used in gas engines because of the
Carhuretted water gas, however, is
liydriigcn.

extensively used.

Mr.

Iv

ficafion.

II.

Davis, chairman of the cuiiiMiittie on freight classi
a report favoring .1 universal classification ap-

made

:

June
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over the whole country.
This report was adopted.
Mr. W. L. R. Emmet presented his paper on "Recent Turbine
Developments," an abstract of w'hich follows.

plicable

CURTIS STEAM TURBINES.

paper

the

;

The balancer

3.

lbs.
2250 kilowatts, 16.3 lbs. 5000 kilowatts,
The- last-mentioned value
9000 kilowatts, 12.9 lbs.
relates to one of four 9000-kw units which have been .installed
in the Fisk Street station of the Commonwealth Electric Company of Chicago. At a load of 13,900 kilowatts, this machine
showed a steam consumption of 13.6 lbs. per kw-hour, while at
;

;

lbs.;

a load of 5375 kilow-atts the

He

consumption was 13.15

The

4.

steam turbine the most serious troubles have arisen from unexpected tendencies to vibration in certain particular designs.
The balanced condition of a vertical machine is peculiar, and
certain conditions must be conformed to in order that steady
running may be obtained. Certain machines that have given
trouble in this respect have been sent out in considerable numbers and in many cases it has been impossible to afford immediGenerally speaking, however, the
ate relief for the trouble.
vertical type has shown itself to be wonderfully dependable and
free from many of the difficulties which endanger the operation
of other kinds of machinery.

Bullock, Josselyn,

Bibbins,

Mason Kemble,

inherently for

neutral

dynamo can

overload

carry

it,

but

dynamo represents extreme specialization
This means long delivery when in a hurry to in-

It means delay when it becomes necesThe two-wire plant with a balancer conof standard apparatus throughout.
This means quick de-

crease the size of plant.
sary to
sists

make

and quick

livery

The

5.

repairs.

repairs.

three-wire

dynamo has complicated connections

peated for each unit in the plant; this makes

The connections

trouble.

it

re-

difficult to locate

of a two-wire plant using a balancer

are simple and easy to understand.

Trouble is easily located.
expensive switchboard
of heavy cables. The two-wire plant u ith

The three-wire dynamo

6.

connections and a

lot

requires

balancer does not.

A

two-wire dynamo will not operate successfully in parallel
dynamo without remodeling. Any number of
two-wire dynamos can be added to a tw«-wire plant with balancer without making a single change in their construction.
8. There is danger of a violent short-circuit when a threewire dynamo is brought up to speed and paralleled. This danger
does not exist in equalizing a two-wire dynamo or in equalizing
with a three-wire

explained that in the development of the vertical shaft

In reply to questions by Messrs.

the three-wire

;

equal

three-wire

design.

in

7.

lbs.

made to regulate
dynamo cannot.

for

only with poor regulation.

;

1000 kilowatts, 16.9

regulated

capable of carrying a

is

with good regulation

;

13.5

dynamo cannot be

;

Mr. Emmet showed the progress that had
been made in the development of Curtis turbines. lu'this development the objects sought have been as follows: High steam
economy the use of a small number of rugged parts the elimination of all small clearances
the economic recovery of the
large energy available in high vacuum, and the production of
flat load-efficiency curves.
He reported the result of tests on
These turbines
turbines rated at from 1000 to 90DO kilowatts.
showed at full load under normal operating conditions the following values of steam consumption in pounds per kw-hour
In

The three-wire

1.

voltages; the balancer can.
2. The balancer can also be
equal voltages the three-wire

a balancer.
9.

A.

dynamo requires two double-pole circuitThe two-wire dynamo requires but one. The bal-

three-wire

breakers.

ancer requires but one.
10. The three-wire
dynamo plant requires two equalizers.
The two-wire plant requires one, and when compound balancers

are operated in multiple the equalizer outlay for this portion of

Richards,

Sands and Manning, Mr.

Emmet

the plant

is

insignificant.

The three-wire dynamo plant requires two ammeters for
each machine. The two-wire plant with balancer requires but
one ammeter for each machine and one for the balancer.
distance from the
12. The balancer can be located at a
station. The three-wire dynamo must reach out from the station
11.

said that in order to obtain a high degree of vacuum virtually
no additional condenser is required. The pressure of the atmosphere does not affect the economy of the machine when
The steam
the pressure is low the pump requires less power.
consumed by the auxiliaries is usually employed for heating
the feed water; the economy can be increased considerably by
taking steam from the middle of the turbine so as to raise the
feed water temperature.
A 2S0-kw condensing turbine equipment consumes about 23 lbs. of steam per kw-hour, which value
is less than is found with a steam engine of similar rating.
In
a 500-kw four-stage turbine using saturated steam, the consumption is 19.5 lbs. per kw-hour at full load. The coal consumption
depends upon many factors external to the turbine.
In the
Chicago station the 9000-kw turbines use about 1.8 lbs. of good
coal per kw-hour. It is possible, however, under improved conditions to reduce the coal consumption to 1.5 lbs. per kw-hour.
The use of 225 degrees of super-heat may reduce the steam consumption by 16 per cent, but the cost of producing the super:

heat will reduce the gain to probably 4 per cent.
Mr. Budd Frankenfield gave in abstract his paper on "Bal-

ancers Versus

Frankenfield

described

a

few

types

of

it

should be emphasized that the balancer is not
is capable of much heavier

duty.

Dr.

Edward

Cady on "The

P.

Hyde read

were divided into three classes

:

First,

give equal voltages only on balanced loads

;

balancers

that

second, balancer.^

may

be regulated manually to equalize the voltages, and
third, balancers that regulate inherently for equal voltages under

condition of load.

author arrived

After discussing each of these
following conclusions

at the

:

in

detail, the

a paper by himself

and Mr.

Effect of Frosting Incandescent Lamps."

F. E.

This

paper took up an analysis of the reasons for the shortening of
the life of incandescent lamps by frosting, which have already
been published in a bulletin of the Bureau of Standards and
discussed at length in articles

April 20 and

May

18,

in

The

Electrical World of

1907.

A paper by Miss S. M. Sheridan, of Detroit, on "Some Power
Experiences" was read for Miss Sheridan by Mr. Alexander
Dow.

An

abstract of this follows.

experience with electric equipments.
Miss

Sheridan

apparatus.

three-wire

dynamos that have been placed on the market, and compared
them with the dynamo-electric form of balancer. The threewire dynamos dealt with were the Hopkinson double-commutator machine, the Dobrowolsky auto-transformer dynamo, the
Lamme double auto-transformer machine, the Osana auxiliary
winding three-wire dynamo, and th? salient-pole three-wire machin'c of Deltmorc and Rothert.
The forms of balancers de-

that

Lastly,

in

certain central station

BALANCERS VERSUS THREE-WIRE DYNAMOS,

scribed

13.

limited to isolated-plant service, but

Three-Wire Dynamos," an abstract of which

follows.

Mr.

to the distant point.

fans deliver

With
more

paper

her

large blowers
air

related

than

is

it

is

experience

the

company with various

of

a

types of electrical

frequently found that the

actually required.

In displacing a

was discovered that a smaller pressure was sufficient for the work, and by reducing the speed of
the fan a customer's bill was reduced by about $15 per month.
In another instance the pressure at the blower was reduced by
certain steam installation

it

one ounce by shortening *the length of the pipe by 100 ft., thus
redifcing the load by six horse-power. In a small machine shop
the friction loss was reduced by changing the location and
piping of an air compressor so that the intermittent small loss,
an air pipe was substituted for a con.stant considerably less,
In one small factory it was disthe friction of a shaft.
covered that the bearings in an air compressor were running
on the iron of the boxes. Proper babbitting of the machines
reduced the cu.stomer's demand by two kilowatts, and the
in
in

;

ELECTRICAL WORLD.
retained the business.
The company
has taken special pains to assist customers in keeping down

central station conipam-

constant losses, such as friction and energy, and it readily offers
a reduction of the standing charge-item of the price in consideration of a customer undertaking to
specific parts

from using

refrain

of his equipment during the hours of the winter

lighting load.

The

session then adjourned.

On Thursday
"The

tion Loads."

& Power Company, Galesburg. 111. Michigan
& Power Company, Michigan City. Iiid.. and South
Shore Gas & Electric Company, Hammond, Ind.

A
the

give

sale

of

energj-

dealt

with

opportunities

the

automobiles

electric

for

and

gave a most convincing argument for the co-operation of central station companies and electric vehicle owners.
He stated
that an electric carriage will use more energy in a day thsn
most signs in a week, a fan in a month, a hot water bag in a
year, or a curling iron in five years, and yet many dollars are
spent in soliciting for and advertising the latter things and
with few exceptions scarcely a cent ds spent for the electric
vehicle.

In

all

probability

siderable profit out of

the

peak of the

many companies

signs,

yet

Electric

load.

signs

making con-

are

use electricity during

carriages,

however,

do

not

ordinarily take electricity at that time and restrictions are un-

necessary in most cases.
electric

vehicle

owners

In general, there are two classes of

—those

who

leave

carriages

their

use their carriages during the day and evening and have them
charged at night. Thus without contracts, the charging is done
mainly off the peak, but if desired contracts may be so worded
as to prevent a charging load from being taken during the
peak hours.
The Edison Electric Illuminating Company of
Detroit furnishes energ>' to private users of electric automobiles at 5 cents per kw-hour, allowing in some cases a lO per
cent discount.
To public garages it makes a rate of 3 cents
in accordance with its order-form.
In each case it is stipulated that charging shall not be done during the time of the
evening peak. The company has no way except by occasional
inspection of telling how this stipulation is lived up to, but it
is believed that the requirements are fairly well observed.
Recently there has been a marked change on the part nf
certain central stations towards electri.c vehicles.
The New
York Edison Company states that it has in constant use for
business purposes 57 electric vehicles.
The Electric .Light
Company at Hartford has for years used electric vehicles and
has run its own garage as it would its own stable. The Union
Electric Light & Power Company of St. Louis, Mo., has begun
a vigorou.s campaign to encourage the use of electric automobiles.
This company has opened a garage in the residence
district for electric automobile service, where it provides an expert battery man.
Its charges are from $,\o to $35 per month.
which inrUides storing, washing and delivery. As a result of
the campaign the sale of electric automobiles in St. Louis is
booming.
Similar rcjKjrts come from other localities in which central
station companies have openly shown their interest Inwards
encouraging the sale of electric vehicles,
The Edison Company of RfK:kford, III., has successfully handled this pan of ilbusinc«s for the past two or three years.
In this eity a few
electric wagons are kept in public garages, hut most of them
arc placed in private garages in the residence districts.
The
last report showed that 75 electric wagons were cared for In
,\mong the other liKhting .iiid |M>wer companies
the owners.
that have iKcn instrumental in selliiiR electric niitoninbiles in
their territory may be mentioned the -following
The p'recporl
Street Railway & I'ower Company, l-'rerport, III
Hirmingliain
:

;

& Power Company. Miriningh.ini, Ala.; I.illlc
Light & Power Company, Little HmU.
SpringfirlrJ Light & Power Company, Springfield, Mo.

Railway, Light

Ark.

Street Kailw.iy.
;

him

will

cities,

time to be applied by at
New England wherein

in

send a circular

to

each physician

notifying him that they are prepared

practical

a

may be satisfied as
of the outfit as applied to his own use.
well known, there are numerous electric cabs in use

As

is

New York

and many new

City,

electric vehicles

were placed

during the last two years.
It is worthy of note
also that the city of Cleveland has over 800 electric carriages
in use and Chicago more than 1000.
The sale of electric automobiles is not necessarily confined to level citiea As a matter
service

are sold and successfully used in
Providence and Kansas City. The
fact should not be overlooked that hills which are severe for
automobiles are still more severe for horses.
As to the rates charged, these vary with every locality,
but it is apparent that at least relatively low rates can be
quoted with profit. Rates of 2, 2.5, 3 and 4 cents per kw-hour
to garages are reported by central stations as giving satis-

of

fact,

carriages

electric

Pittsburg,

like

hilly cities

To individual users rates of from 5 to 7 cents
and 10 cents per kw-hour, with certain quantity discounts, are quoted.
In some places, however, rates are pro-

factory profit.
flat,

at

the garage to be charged during business hours, and those wlio

Rock

companies

respective

stations

day's route to visit his patients, so that he

in

charging

for

at the present

demonstration of the utility of the
and are prepared to place at his
disposal an electric vehicle with a driver to take him over his

ADJUNCT TO CENTR.\L STATION

LOADS.

The paper of Mr. Rice

on foot

is

half-dozen central

lighting

in

the

a

to the practicability

abstract of this follows.
.\X

:

electric vehicle in his service

evening Mr. H. H. Rice presented his paper enAutomobile as an Adjunct to Central Sta-

An

Light

plan

least

to

SESSION.

Electric

THE ELECTRIC Ab'TOMOBILE AS

Xi

City Light

in their

THURSDAY EVEXING's
titled

McMeen

XLIX,

Vol.

The author suggested

hibitive.

that

central

should

stations

quote favorable rates for electric vehicles and thereby encour-

The amount

age the sale of energy, especially off the peak.

of

energy required to charge a carriage varies considerably, but
at the rate of 5 cents per kw-hour, for example, the income
from individual customers averages about $6 per month, or,
say from $50 to $75 per year for small carriages used for
pleasure or errands. Garages with 30 vehicles have bills ranging from $200 to $300 per mnntli

when

the rate

is

from

3 to 4

cents per kw-hour.

The mercury arc rectifier is the simplest and cheapest device
known for charging electric automobiles from alternating
current

supply.

It

lime.

a

at

In

is

particularly

where only a

private garages,

well

adapted

single vehicle

is

for

to be

use

in

charged

Indianapolis fully 20 have been put in service

within a year and favorable reports have been received from
their owners.

author stated that the interests of the
manufacturer and the central station company are mutual. The manufacturer sells the car. wliile tlie
The central station by its own
central station sells the energy.
example and encouragement should push the sale of electric
Those ofvehicles and thereby increase the sale of energy.
ficers and managers of central stations who use horses instead
of electric runalwuts, and employ horse-drawn wagons instead
of electric trucks, by comparison are like an electric light comBeyond all doubt
pany that burns gas for its own lighting.
the electric vehicles are cheaper and better than the horsedrawn vehicles, Tliey require merely tliat in eoimection with
them tliere be used the same degree of intelligence as willi any
In

concluding,

the

electric aiitomol)ile

other electrical apparatus,

KiaoMMKNIlATIONS ON

C.R0i;Nl)IN(J.

committee on the groimding of alteriMlingI'loo.l.
II
rurrent secondary circuits was presented by .\li W
The essence of this reixjrt was that it reconnueniled tliat
Jr.
I

he

lejiort of the

the grounding of altern.'iting-current secondary circuits, wliere
less

he

than 150 volts would exist between conductors and ground,
this grounding wherever possilile to be

made mandatory;

Quotations from a munber of eniincnt
were m.ide endorsing such .iclion. ,\s to llw methods
of groimding where water pipes are not availal)le. the conitnittcc was not re:uly to make n'conuneild.itions and suKgested that
this woidd lie a xood sulijiil for ilisenssion in the eonviiUion
maile to water pipes.

.lUlhnrities

;

Jr.NE

E L

1907.

15,

1^:

f T R

I

W

C A L

and during the coming year. It was not prepared to recommend
the grounding of circuits of higher voltages until the rules surrounding such grounds be better formulated than at present.
ASSOCIATION TAKES STAND ON ATTITUDE TOWARD STATE REGCLATION.

Following

of the evening session

of the

discussion

was given over

to a

committee and

report of the public policy

several sub-committees discussing different aspects of this subject.

After a lengthy discussion the report of the public policy

committee was adopted as expressing the sense of the association and it was ordered printed for general circulation.
An
abstract of this report will appear later.
It expresses approval
of proper laws for the regulation of electric light and power
companies by state commissions and by franchises so drawn
that the regulation is somewhat automatic in its character by
reducing rates

London

During
of
in

tlie

in

proportion to increase

in dividends, as in the

sliding scale.

General George

session

this

Potomac

Electric

looking after the

H.

Harries,

president

Power Company, who was most

active

entertainment of the convention, inter-

rupted President Williams
present him with a gavel

in

the conduct of the meeting to

made from the wood

of one of the

Senate Chamber doors of the old original Capitol building. This
gavel was presented by the exhibitors.

It bore the certificate of
Mr. Elliott Woods, superintendent of the United States Capitol
and grounds, as to the genuineness of the wood.

FRIDAY morning's SESSION.

On

Friday morning the paper by Signor Semenza entitled
"Italian Methods of Charging for Electric Service" was presented in abstract by Mr. L. A. Ferguson. An abstract of this
paper follows.

ITALIAN METHODS OF CHARGING FOR ELECTRIC SERVICE.

The

part of the paper gives data concerning the rates

first

charged

in Italy for electrical

Lombard Company

energy for motor purposes.

for the Distribution of Electrical

The

Energy

3600 volts at rates per annum and for 12 hours
use per day, varying from $40 for from 100 to 150 kilowatts to
$36 above 700 kilowatts. Another power transmission company
has a sliding scale of rates varying per kw-annum and 24
supplies

power

at

hours daily use from $58 for 10 kilowatts

$50 for 50 kilo-

to

The rates of the Ferrari-Galliera Company are ?!o8
per kw-annum, 24 hours daily use, for 5 kilowatts to $50 for
over 100 kilowatts. At Rome the rate is $40 per kw-annum for
watts.

24 hours daily use for quantities above 10 kilowatts. In Milan
a meter system conjointly with a Wright maximum demand

system was adopted. There is an initial rate for 83 hours use
per month a second rate up to 125 kw-hours use a third rate
up to 166 hours a fourth rate up to 208 hours a fifth rate up
For example,
to 250 hours, and a sixth rate above 250 hours.
if a customer has used 3000 kw-hours in a month, with a maxi;

;

;

mum demand

;

bill will be a summation of
kw-hours at 4.25 cents; 420 kwhours at 3.36 cents 410 kw-hours at 2.76 cents 420 kw-hours
at 2.16 cents; 420 kw-hours at 1.56 cents, and 500 kw-hours at
.5 cents, making a total of $78.79, or an average of 2.62 cents

of 10 kilowatts, the

the following quantities: 830

;

;

Mr. Semenza then proceeds to give the details of a proposed
system of his own, which he calls the double sliding-scalc
method. This is applied by installing with the customer a voltampere meter and a maximum-demand indicator, the readings
of which are taken at periods corresponding to the billing
periods.
The bills are made up in the following manner: i.

By charging

a fixed rate, A, for each kilovolt

ampere maximum

demand.

By charging

for

3.

2.

By

a

nniltiplying the

fixed

rate,

sum of

B,

the above

each kilowatt

two items by

a

taken from a special coefficient curve, prefcralily
plotted from a simple formula, the deduction of which is given
in the paper, and which is worked out in accordance with local

coefiicient, C.

conditions,

cost

of

energy and

all

the

ordinary items

whicli

are to be taken into consideration in planning any method of
charging.

ilr.

Ferguson also gave a brief

talk

on the

A NEED FOR AN ACCURATE MAXIMUM DEMAND METER FOR MEASURING THE TRUE VALUE OF POLYPHASE SERVICE.

had practically found it out
Wright demand meter for measuring current rather than actual power, and if unity power factor
was assumed it would make the customer's apparent maximum
too high. They had determined the ratio of the maximum destated that in Chicago they

of the question to use

mand

tlic

to the connected load on 10,000 horse-power of direct-

current motors connected to their service, and by making several classifications had arrived at a maximum demand to be
assumed for alternating-current motors.
Where a customer has one motor, the ratio between maximum
load and connected load is higher than where there is more
than one motor installed. If a man has 50 l-hp motors they
would not all be used at once, whereas if he has only one 50-hp
motor he is using it all the time. He found it was better to

make

the

according to the horse-power.

classification

This

tends to take into consideration the difference between groups

of motors and installations of one motor.

Following is the
under which they are working
Class A, installations up to 10 horse-power, where one motor is used, 85 per cent
of the connected load is assumed to be the maximum demand
where more than one motor is used, 75 per cent of the connected
load.
Class B installations, from 10 to 50 horse-power, irrespective of number of motors, 65 per cent of the connected
load.
Class C installations, all over 50 horse-power, irrespective
of the number of motors, 55 per cent of the connected load.
Mr. Junkersfeld said that the distribution of energy depends
very much on the power factor, while the generation of energy
does not. In Chicago it 'has been found that there is' considerable difference between the Wright demand meter readings on
In measuring the maximum
different legs of the same circuit.
demand of large railway systems it is proper to take the reading of a calibrated watt-hour meter for one hour and asclassification

sume

:

this to be the fair

maximum demand

in

kilowatts.

For

smaller installations the time-clock attachment can be put on

an ordinarj- watt-hour meter t-o measure the output for 15
minutes, or whatever length of time was assumed to be correct, the maximum being taken as an average demand for 15
minutes.

After considerable more discussion by various members, Mr.
Ferguson said that there is evidently now no question but
that there is need for a cheap demand meter for use on all
motor customers. For large motor customers the demand has
been met by tlie watt-hour meter with time-clock attachment.
Mr. H. T. Sands said that his company is accustomed to forget power factor and take 75 per cent of the recorded maximum
kilovolt amperes or, in other words, to assume that the power
;

factor at

maximum demanA

is

75 per cent.

At the close of this discussion on maximum demand meters
it was voted to appoint a committee on meters to consider the
subject for another year. The chair appointed as such a committee Mr. L. A. Ferguson, of Chicago Mr. Alexander Dow, of
;

Detroit, and Mr.

J.

E.

Montague, of Niagara

Falls.

PROTECTION FROM LIGHTNING.

per kw-hour.

hour.

this

1213

subject of:

He

The remainder

O R LD

The Conunittee on Protection from Lightning, consisting of
Mr. Alexander Dow, as chairman, and Messrs. O. H. Honnold
and Robert S. Stewart, submitted a report recording and analyzIt was found
ing tlio damage done by lightning during IQ0().
that there had been considerably more trouble during 1906 than
1905. Approximately half of the companies from whom reports
had been received suffered the burning out of transformers or
generators.
The transformers damageil were largely of tlie
Current transformers, especially
small old air-cooled type.
Of
those on high voltage lines, have burned out frequently.
the comp.iuies that liavc reported tr.-msformer losses, one-half

have lost less than 1.4 per cent of their transformers. Some,
however, Iiave been especially unfortunate, losing over 5 per
cent dining the year. The committee stated that in the present
state of the art good practice sliould keep the destruction of
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transformers by lightning

down

to or

below

per cent of the

i

number connected.

Most of the meters burned out were on
direct-current lines.
One company having approximately 2400
meters connected to an overhead direct-current network reports that it has been exempt from troubles of this kind for
the past two years, because of its installation of choke coils on
each service where a meter shunt had previously been burned

When

by lightning.

these coils were installed on the service

wires a pair of lightning arresters was placed on the line at the

next pole to provide a discharge point for the lightning, which
The plan
its way through the meter shunt.

previously found
is

inexpensive and

Very

it

to the experience of

com-

Only 18 had had experi-

ences with such wires during the lightning season, and eight
of

satisfied.
One company has operated a
more than 20 miles long with three barbed wires

were not

these

16,000-voIt line

above the transmission line; during eight years no pole has
been struck and no insulators have been broken. One company
that installed the overhead ground wires last season has noted

of

the following
lect

There

:

is

wires are of undoubted benefit where they are installed so as to
be mechanically strong. The advisability of using then hinges
largely on the question of cost. The committee also stated that
all circuits and should be
wherever there is apparatus

lightning arresters are necessary on
installed

on

distribution

circuits

because violent discharges prefer to jump
large air-gaps rather than to travel from 600 ft. to 700 ft. to
the nearest arrester.
The practice calls for arresters at each
be

to

protected,

transfowner and at the ends of branch lines. The multi-gap
arrester still remains the standard arrester for alternating currents.
It is now built with part of the gaps shunted with
permanent resistance, and in some cases with a fuse wire.

COMMERCIAL DEVELOPMENT OK THE MERCfRY

A

.\RC RECTIFIER.

paper by Mr. Frank Conrad outlined the recent develop-

ment of

the mercury arc rectifier as used by central

He gave

operation of the

new

high-efficiency arc lamps.

Use

is

made

of

a regulating transformer similar in general to that

employed for

alternating current lamps, the secondary, however,

is

wound

for

the higher voltage required on the rectifier terminals, a middle

being

lap

furnished

for

the

negative terminal

of

the

direct

and in addition to this some extra taps arc
placed near the ends of the secondary winding to provide for
operation on loads below the rated capacity and at a power
factor corresponding to that obtained on full load. An auxiliary
secondary winding, consisting of a few turns, placed directly
on the transformer core, is used for operating the starting device
of the bulb.
For starting two mrthods have been employed
In one of these methods two additional electrodes are used in
the bulbs.
These auxiliary electrodes are connected to a small
transformer, which is fed from the auxiliary secondary on the
main regulating transformer, and connection is made from the
negative electrode of the bulb to the middle point of this small
transformer, the whole thus constituting a complete rectifying
outfit on a smaller scale.
The auxiliary electrodes are so placed
that by tilting the bulb the mercury forming' the cathode will
bridge over and short circuit them, the spark that follows the
current

circuit

breaking of this short circuit serving to start the operation of the
rectifier.

The bulb

is

mounted

in a

wooden cage and placed in the tank
and auxiliary apparatus.

that contains the regulating transformer

The

external appearance of the completed device

that of the oil-cooled regulating transformer

lernniing-currcnt lamps.
lo contacts
in

iispil

is

similar to

for scries al-

Connections are made from the bulb
wtMidcii rage, which contacts

on the bottom of the

turn register

wiili

the set atlached to the framework of the

When the cage is lifted out of ihc oil for in'i|)cction
regulator.
or renewal of the bulb, all connections arc automatically broken,
and when the cage is replaced Ihc connections are automatically

of the parts together in a single tank

among which may be mentioned
no exposed high-tension wiring to col-

dust and, through leakage, to affect the operation of the
it having been found by experience that a very

from the connecting wires between the rectifier
reactance and the transformer very greatly increases
the tendency of the bulb to short circuit or to go out. The bulb
The life of
is protected from any chance of accidental injury.
slight leakage

bulb, the

the bulb

very greatly increased, due principally to the cooling
which is a very vital point. When the bulb is

is

effect of the oil,

having a comparatively large radiating surface
kept low, and by this means it is possible to
use a construction that will give a minimum of loss and still be
free from any tendency to short circuit.
Tests that have been made show that the average life of a
in oil

the temperature

is

When the bulb
is about 700 hours.
apparently no depreciation whatever,
the life depending somewhat on accidental circumstances, and it
averages several thousand hours.
bulb that
is

operated in air

is

operated

in oil there is

NEW BUSINESS

D.W.

Following are abstracts of most of the papers and discussions which were presented on the New Business Day programme. During the presentation of these papers Mr. W. W.
Freeman, of Brooklyn, chairman of the committee to assist in
the further development and prosecution of the plans of the Cooperative Electrical Development Association, presided. Mr. J.

Robert Crouse, who did a great deal of active work in the
drawing up of the Commercial Day programme, and who represented the Co-operative Electrical Development Association,
The papers on the Commercial
also occupied the platform.
Day programme were bound together in a booklet, which one of
the enthusiastic commercial men afterw'ards declared was in it-

good solicitor's handbook.
Mr. J. Robert Crouse introduced the subject with his paper
on "Co-operative Commercialism in the Electrical Field," which
self a

he read only in abstract.
I•L.^NS

stations.

a description of an outfit designed primarily for the

24.

rectifier bulb,

from

its test papers in the ground connections that the discharges to earth from the overhead ground wire are very frequent.
The committee concluded that the overhead ground

all

XLIX, No.

has a number of advantages,

immersed

appears to be trustworthy.

was learned in regard
panies with overhead ground wires.
little

The placing

made.

Vol.

OF CO-OPERATIVE ASSOCIATION.

The complete paper

gives the plans of the Co-operatiVe Elec-

Development Association, and also its constitution and byAmong the more specific and tangible plans outlined in
laws.
this paper under the head of "Detail Plans" are the following:
A representative in the field would call upon lighting companies,
jobbers and contractors in cities of loo.ooo population and over
for the double purpose of giving and receiving information
about the latest selling means and methods. He can arrange for
the interchange of expert solicitors from one company to anAnother representative would follow along the same
other.
He would
lines of activity in cities of from 100,000 to 10,000.
also have assistants. Twelve representatives would work along
the same general linos, but in cities under 10,000 inhabitants.
An arrangement is made in the plans also for a corps of expert

trical

solicitors

fur assisting contra!

ing commercial dopartments.

among

stations or contractors in start-

A

representative would also travel

electrical contractors, co-operating with

which might be expected to result

made

is

tects.

He would make
and

it

them along

increased business.

for a representative to

vision

tional, state

in

work among

lines

Pro-

the archi-

a point to get in touch with the na-

city associations of the architects

and contrac-

with the object of presenting before them papers dealing
with the subject and ompliasizing the very great present and
prospective utility of electric service in light, heat and power.

tors

Commercial literature will be issued to the electrical trade somewhat as in the past, with the idea of arousing interest in progressive commercialism by central station companies where the
earnings per capita arc at present very low. Commercial literature will also be issued to architects, builtlers, contractors and
rcal-eslate dealers to secure wiring of new buildings, because
thousands of possible custonicrs arc al the jnescnt lime lost because of properties not having been wired during (lie last ten

years.

new

The

report closes wilh a

summary

business niovcmriu up to nreenibrr.

of the results of the
lort).

;
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MEMBERSHIP IN

COMMITTEE REPORT FAVORS CENHLVL STATION

The convention

ated

committee to
development and prosecution of the plans
of the Co-operative Electrical Development Association, this
committee consisting of Messrs. W.
Freeman, of Brooklyn
John F. Gilchrist, of Chicago;
S. Hale, of Boston; J. E.
Montague, of Niagara Falls, and F. M. Tate, of Dayton, Ohio.
The committee first quoted from the report of a similar comlistened to the report of the

assist in the further

W

.

R

mittee of the year previous to the effect that the financial obli-

work at that time rested upon the manufacturThe present committee, each member of which has at-

boards

bill

window

ASSOCIATION.

U R LD

1215

can

be

likewise

Sign

used.

Ever)' pro-

company should have

a display room and it
and attractive shape. The followserve to illustrate what may be done when

gressive lighting

should be kept in
ing figures

and

outline

lighting should be vigorously canvassed.

will

first-class

is aroused:
In a town of 10,000 inhabitants in
company about a year ago started to make up
an aggressive new business scheme, and it reports for the first
two weeks in April_ of this year it has secured the following new
business:
Wired 100 old houses; sold and installed 25 lamp

the right spirit

the far west a

gation of the

signs

ers.

horse-power in motors. It is estimated that this new
business will return an annual gross revenue of $10,000 and that

tended every meeting, is unanimous in the belief that the time
has come for the members of the association to give more than
moral support to the plan, and, in fact, to participate with the
manufacturers on an equal percentage basis of expense and a
corresponding equal control over the direction of the movement.
Companies withholding their support would, of course, enjoy
the benefits of the movement equally with those who would
bear the cost, but such a movement, if inaugurated by the more
progressive manufacturing and illuminating companies, would,
within reasonable time, be supported by practically all.
In
general this movement would constitute a clearing house for
ideas and methods and an effective publicity bureau for the
popularization of the use of electricity for

The proposed membership

poses.

all

subscription

is

practical

pur-

approximately

one-tenth of one per cent of the revenue derived from sale of

As most

electrical or related apparatus or of electric energy.

member companies

of the

are to-day spending from 2 to 5 per

cent of their gross income in publicity and solicitation, only a

company

small percentage of the expenditure of the
ing

new

for obtain-

business need be subscribed to the Co-operative Asso-

The committee

ciation.

central station.

thinks such expenditure would pay the
For the foregoing reasons the committee ar-

ranged that the proposed by-laws of the Co-operative Electrical

Development Association should admit illuminating companies
to equal membership and rights with manufacturers.
MR. DOHERTY'S PREDICTIONS VERIFIED.

Mr. Henry L. Doherty in a paper on "The Possibilities of
Commercial Development" quoted extracts from his presidential
address to the N. E. L. A. at Cincinnati in 1902 in which he
forecasted the present great commercial and new business
awakening on the part of central station companies. In another public address some years ago he also predicted that the
progressive merchant would display as lavish lighting as was
then characteristic of the national industrial expositions. This
had proved nearly true, yet no one had reached the point where
further lavishness in lighting would not pay. We used to talk
about the point of saturation, meaning that time when we should
have disposed of all of the electricity that could be sold in a given
city.
If there it such a thing as the saturation limit, we have
not yet found it. They are now taking on business in some of
the central stations with which Mr. Doherty is connected at a
greater ratio each year than the entire business of the central
station

when he

first

became interested

in

the subject of de-

velopment of the market.

NEW BUSINESS
Under

:

TO GET

IT

;

HOW

TO KEEP

Frank M. Tait, of Dayton, outlines
some specific data of a rather
startling character,
.^fter mention of the card index system for
keeping lists of prospects, he takes up the solicitor and expresses
the above head Mr.

general methods and also gives

the opinion that this business offers an excellent field for bright,
active

young men. Every

and have on
in the

file

central station should provide a library

various electrical papers, that the young

various departments

may

as well as practically for the position of experts on the

ness

force.

operations.

Solicitors

should

The company

to

men

qualify themselves theoretically

fill

out

fortify

new

records of their
the

solicitors

busidaily

should

Advertising in local newspromptly follow up complaints.
papers and a follow-up system of circulars and letters is advocated.
Every electric light company should install one or more
attractive electric signs and turn them on every night.
Illuini-

;

installed

8 coffee percolators

;

in-

to secure it in personal solicitation, advertis-

ing and circular letters

Mr. Tait closed with

this

vigorous

appeal

"Those companies that have not yet installed new-business
departments or taken up the matter aggressively, those that
have taken it up in a half-hearted, dreary manner, those tliat
have a pet theory that their respective methods of obtaining new
business are the best, should keep before their mind's eye the
excellent results obtained by the little village in Ohio of 1400

people where progressive new-business-getting of the most pro-

nounced type has produced a revenue of $8.50 per capita and
still increasing, and this in the fact of competition from a good
supply of natural gas in the village, at 25 cents per 1000 cu. ft

Any

central station

man who

per capita yearly income that

has
is

made

it

a point to learn the

obtained to-day by the various

many average and

large companies, as well as by

small comwhat $8.50 per capita means.
"Think of it small companies, medium companies, large companies $8.50 per year for every man, woman and child, and
then let us go home from this convention and decide that we will
all take a new hold on the commercial end of the various companies and strive to emulate our small contemporary who accomplished these wonderful results by simply keeping after it!
Let us go after the new bu.sdness energetically, and when we
obtain it, carefully husband it and enlarge it, and use every possible addition to our gross receipts as a stepping-stone for
more and better results. Any company can do it, anywhere.
Analyze your local conditions and then go after it. Be aggrespanies, will thoroughly appreciate

—

—

sive commercially.

New

It

creased

10 to

pays."

departments

business

15

show

manned can produce

properly

may be inper cent, the average load off the peak is

load curves that will

that,

while the peak

raised 30 to 50 per cent, provided the

new

business

men go

after the revenue producing and economical kind of business.

NEW BUSINESS RESULTS DEMONSTR.^TED
Mr.
per

J.

E.

capita

IN CITIES OF AtL SIZES.

Montague mentioned the fact that, whereas $2.50
income from the sale of electric energy is the

average, according to the last census, the per capita sales have

been and can be increased to from $5 to $8.50, and even $12 per
capita.
The results of the commercial departments of many
central

stations

indicate that

the per capita

stations rapidly pass the average of those

v,f

IT.

was spent

$1,200

est

HOW

250 flat-irons

sold

;

stalled 120

not taken in the commercial development.

is

from 3

sion

incomes of such

where a

is

to 5 per cent of the gross

fully justified.

live inter-

Expenditures

income on business exten-

The load curve may be

materially im-

proved, and in consequence the ratio of gross income to operat-

Most of

this

very interesting report

with statistics showing

new

business results

ing expense.

in

is

taken up

town of various

sizes, which the author wishes to see made a feature of future
commercial programmes. Some of these statistics will be published in a later issue.
They show gross incomes per kilowatt
of maximum station capacity all the way from $10 to $1 19, and
gross incomes per capita of population of from $2 to $8.50.

SALES POLICY OF A COMBINATION GAS AND ELECTRIC COMPANY,

Willard outlines the policy which he thinks should
Rates are made such that all
short-hour business will go to gas and all long-hour business

Mr.

F. A.

be followed by such a company.
to electricity.

Electric rates are

made up

Electric appliatKcs should be sold

and

oit

a load factor basis.

installed

by the company,

ELECTRICAL WORLD
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but electrical

contractors

in

same communit\- should be

the

protected and encouraged by selling appliances at what would
be a fair profit to the electrical contractor. A wiring depart-

ment should be maintained by the company with the same
policy toward contractors. The company cannot afford to leave
the electric iron to contractors. An electric company could af-

many

ford to give irons away, but could probably put out as

at

gave them away. Outside of the electric iron
the heating business should be awarded to gas.
As to the
policy of throwing short-hour business to gas and long-hour
to electricit}-, he gives figures showing that the operating expense of the electric plant is divided about as follows
Gen-

$3.50 each as

if it

:

erating expense, 25 per cent; distribution expense, 36 per cent,
and general expense, 39 per cent. While for gas, cost of gas in

54 per cent; cost of distribution, 9.14 per cent, and
general expense, 36.6 per cent. By putting both gas and elec-

holder

is

a house a larger revenue will be obtained from each
only one service was allowed. To verify this he selected
several streets at random in Rochester.
Of 32 residence cus-

tricitj-

than

in

if

tomers during the year 1904,

averaged $4 each using "gas
service only. During 1905 with electric service in and combination fixtures the gas bills averaged $2.89 'and the electric bills
averaged $3.84, making the total average revenue from each
consumer $6.73, or an increased revenue of 68 per cent. The
possibility of turning more long-hour business over to the electric end has been made easier by recent improvements in electric incandescent lamps.
He gives the cost of a 48-cp Welsbach gas lamp, burning 4 cu. ft. of gas per hour, at $1 per
1000 cu. ft., as 4 mills, and that of a tungsten lamp of 50-cp,

consuming

bill

62.5 watts at 10 cents per kvv-hour, as 6.25 mills.

CO-0PER.\TI0N OF

THE ELECTRICAL TRADE

P.APERS.

W. Loomis

reviewed some of the work done by the
electrical trade papers the past year in spreading information as
to successful prosecution of commercial work in different cities.
It urges more co-operation on the part of different companies
with the technical press in furnishing for publication information which will be of assistance to other companies.

Mr. F.

HOW

TO GET THE OLD BUILDINGS WIRED.

H. Golding, in a paper having the above title stated
that service should be given to any installation, no matter how
small.
A preliminary house to house canvass of the residence
Mr.

!•'.

district should be

man can work

made

lo learn the situation so that the sales-

intelligently.

He

should concentrate his efforts

on the most favorable prospects, endeavoring to have not less
than one or two on each block. If the subscriber will not light
his

entire

premises,

cellar or porch

endeavor

should

be

made

to

install

a

lamp, electric iron, sewing machine motor, or

any other appliance that

will

appeal

most

to

the

prospect.

Liberal use of small electric signs and illuminated bill-boards

through the residence

Arrangements can
making a concession in
their lighting rates for the location of signs on their buildings
and switching them on and off. The company should be prepared where conditions seem to warrant to offer a proposition
be

made with

districts is valuable.

store or shopkeepers by

whereby wires and fixtures may be paid for

monthly
If the central station does not dn
interior wiring a satisfactory arrangement could be made with
the electrical contractors whereby the latter would add, say, ro
per cent for interest and the expense of carrying the account.
in weekly,

or quarterly insU'illmcnts.

HOW

TO GET

NEW

•

IIUILDINGS WIRED.

Sheldon Cartwright sai<l that, as a rule, bnildiuK
syndicates and owners place confidence in some firm of architects.
To the architect then your central station solicitor should
turn and make his argunicnis as to the advantages of having the
proposed building wired. He should oflFer to assist in the layMr.

J.

out of circuits so that the best conditions can he realized.
Ili'
should supply the architect with necotsary literature and data
on varioiii electrical appliances, and should keep up a persistent hut not obnoxious hainnicring until he has gained his

People arc sometimes more inclined tn listen to the arxn
ments of wiring contractors than to those of a central station
[K>int.

solicitor,

customer

XLIX, Xo.

Vol.
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and the contractor's influence should be used. If the
still holds out, try to get him into your showroom. Af-

ter that if he still refuses, call in the salesmen of the elevator
companies, fixture companies, electrical office devices and heating,
cooking and ventilating devices. In houses which are built for
the owner's residence a well posted lady solicitor can accomplish

more than a man. It would be advantageous for the larger compatiies to have at least one lady
who is not only a good talker and demonstrator, but who has
had practical every-day experience with the sewing machine
motor, electric flatiron, the heating pad and various electrical
If a family has once had the
heating and cooking utensils.
conveniences and comforts of an electric itistallation it is very
in a great main- instances

it will move into a building in which one is obliged
hunt around for a match every time a light is wanted, and
as for buying a building or home that is not vnred, they will
stand for almost any other omission without fault-finding, but
not for the lack of wiring. The various visits of your solicitor

rare that
to

with some judicious

should be interspersed

advertising.

By

not meant large bulletins with "art gallery covers" and
miscellaneous contents, but rather the small pamphlet form with
this

is

short, pithy

arguments covering the particular

you are

result

trying to accomplish.
C0-0PER.\TI0N or

THE CONTRACTOR.

Mr. James R. Strong, president of the National Electrical
Contractors' Association, stated that the contractor

is

usually

spend much time in
solicitation.
As to standardizing work and materials, it seemed
to him that nothing is of greater importance to this movement
for extending the electrical Business than that the trouble
breeding flexible cord installations and their like should be
Extensions should be made of such
relegated to oblivion.
permanent and substantial character as will tend to place the
too

busy supervising work

electrical business

eyes of the public.

in

hand

to

on a more firm and wholesome basis in the
The contractor and bis organization have

been co-operating for a long time along the lines of standardization in several ways with the underwriters for the improvement and simplification of the National Code and its uniform
interpretation; with the manufacturers for the standardization
of various fittings and appliances; with various legislatures for
the standardization of work by licensing and bonding the contractor; with the architects for the introduction of uniform
symbols for wiring plans. The uniform symbols adopted by the
;

National Electrical Contractors' Association were on May 20
American Institute of Architects with two

also adopted by the

minor alterations. He pointed out very strongly that the jobber and contractor cannot look with favor on any proposition
to boom the business of a lighting company which involves
selling thousands of

men

fans at manufacturers' prices, purchasing

from the manufacturer, and employing 100 or more

supplies

wiring buildings for cost or

in

•

less,

QUALIFICATIONS OF SOLICITORS FOR DIFFERENT CLASSES OF BUSINESS.
I'ndcr this head Mr. Frank

W. Freauauff

scribed the qualifications of solicitors needed.

classified

and de-

Solicitors should

develop into specialists as the importance of their particular
work and the distinction between classes of business become

more apparent. A consumer prefers to
proached by some one specially fitted

feel that

to

he

.advise

is

being ap-

him on the

he is considering.
For electric motor solicitation
should have leohincil knowledge of steam and electrical

Iiroposilion
a

man

Many

engineering.

pany

lie

figure the

in

closing

of the

down

amount of

l)esl

prospects for the electric com-

isolated plants.

He must

be able to

coal used under present conditions

.ini!

the

hghting load is taken off.
A st)licitor understanding only .the selHtig end of the business can make little
headway in securing motor contracts, lie should bi' able to
analyze local conditions anil determine the probable loa<l f.icsaving

if

the

and to determine the cost of past operation and probable
a change to the central station.
A speci.ilist on
sign anil display work must be essentially an advertising solicilie must keep abreast of (he latest advertising MU-lbods
tor,
,ind the work being done in ntlu-r cities, in onlrr that be in.iy he
tor

saving through

:
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new methods

able to present

one merchant

in a

A

of display.

given line of business

is

made

display

Scientific Salesmanship, Chicago, made a short address on the
importance of training salesmen and the possibility of greatly
improving the solicitor's work by proper training.

for

impossible for an-

A great deal of business can be secured from merchants
same line if a variety of suggestions can be given. For
window -lighting many of the qualifications of a sign and display lighting solicitor are required, plus a good knowledge of
decorative lighting and illuminating engineering.
A solicitor
working on interior lighting is best qualified if he has a complete knowledge of illuminating engineering, thus knowing how
other.

in the

to

secure the best effects with the least outlay to the consumer.

A

solicitor

without this training can accomplish

little

HOW

HOW

TO ME.^SURE RESULTS

community

it

is

.-VND P.\V

pay for bringing

It is logical to

in

Have something

brief.

Mr. M.

Seelman,

S.

rectly at least 60 per cent of the

new

business.

business in such

furnish each day the names of a certain

which matter should be mailed.
required to send in three names

commission to be based on the net return of the business they
have brought in: but he would allow a commission only on new
business that remained on the company's books for a certain
length of time, say, six months. He would also figure only on
the revenue from this new business in excess of a certain
amount per kilowatt demand. Payment of solicitors purely according to connected load is entirely wrong from its very nature,
as it encourages what in reality amounts to false returns. One
should not be looking for a big connected load what is wanted
is a paying load, and it seems therefore sensible to pay on an
somewhat complicated basis rather than
equitable, though
on an inequitable but simple plan.
In discussing this subject Mr. H. N. Wrightington believed
that paying solicitors commissions purely on net revenue or appliance sales was not right, because some solicitors having a better territory or landing some unusually large contract would
have unjustly large commissions. His plan was^to set aside for
commissions an amount based on the total increase in the net
revenue of the company. Each solicitor is then paid out of this

acter of the advertising to be used.

the first letter of a

necessarily depends

"Question Box" as
car advertising;

to

or

for

THE

V.VLUE

.\NI1

briefly the uses of the

the use of

constantly
poses.

its
;

agents.

handbook which that company

Some

issues for

agents keep handlxioks with ihcm

others keep them on their desk for reference pur-

Men who

keep their bonks up to date and are familiar

with them find them very valuable, indeed.

.\ letter was pubnew-business force,
telling of the instruction he received from the handbook witlmut
any previous technical knowledge.

lished

from Mr.

L. D. Gibbs. of the l^oston

EDUCATION OF THE SALESMAN.
J.

D.

Kenyon. vice-president of the Sheldnn

of

thus a

The volume

mailed.

is

of results

and the

effective-

In Brooklyn, for example, the results

:

1660 names.

co-operating with the advertising directed and supervised from
Thirty-^two of these contracts were for signs at a

the office.
flat

rate of $91

a year, yielding an annual revenue of $2,912.
The other 70 con-

for a sign that pays $144 a year.

mostly for store Hghting. aggregated business amounting

2415 50- watt lamps, the annual revenue of each such lamp averaging in Brooklyn about $3. At this figure the revenue from

The total
these 70 contracts would amount to $7,245 a year.
annual revenue from the new- business gained in this month in
connection with this portion of the company's advertising is
This was in a territory where careful
had been carried on for years, and not in virgin soil.

thus seen at $10,300.
solicitation

DISPLAY

AND DEMONSTRATION ROOMS AS BUSINESS GETTERS.

Mr. E. R. Davenport in a paper on this subject showed views
recently taken of the Boston Edison Company's display-room
,ilso the display-room of the Narragansett Electric Lighting

To

I.

obtain the best results a

display-room should be located on a prominent street

show-windows brightly and

attractively lighted

w-ith large

and kept open

evenings.
Everything electrical installed should be connected
and ready for demonstration at all times. The man in charge

should be thoroughly familiar with the details of every device
Young women as demonstrators on domestic appli-

exhibited.

ances are usually the most satisfactory. The announcement of
In- opening of a display-room and also the appliances being
I

(lomcinslratcd

tions.

.School

is

it

month on which figures are obtainable, April,
During that month the bureau completed

last

at

columns of the
Mr.

In Brooklyn

vitality of the lists

Company, of Providence, R.

USE OF A SOLICITOR'S HANDnOOK.

Hale, of the Bustnn Edison Company, described

S.

to

work of sending follow-up

tracts,

These are much like the old question, "Which
would you rather do or go fishing?" The fact is, all these
things have a place in a new business campaign.
He then had
thrown on the screen reproductions of direct-by-mail advertising, newspaper advertising, circulars, bulletins and campaigns
carried on to influence public sentiment in favor of the company.

number of prospects

In Brooklyn each solicitor is
daily, indicating also the char-

literature to ten lists comprising
This includes onlj' those lists actually closed up
in April.
To these 1660 addresses were sent 9262 pieces of advertising.
The cost for printing, envelopes and postage was
One hundred and three of the 1660, or 6.2 per cent,
$195.
signed contracts during April. Of these 29 were the direct result of post-card returns, while 74 were signed as the result of
special solicitation coincident with or immediately following and

the

ON ADVERTISING.

solicitation.

Mr. R.

the

1907, are as follows

One w^s

which is the best, newspaper or
which is the best, advertising or

series

on the

ness of the advertising.

his percentage of the total increase.

street

in

continuous performance and in three or four days 200 or 300
follow-up names accumulate. Record cards are made out and

;

the

He showed

paper a number of examples of advertising used by the Edison Electric Illuminating Company, of Brooklyn. He pointed
out that one of the great advantages of the workings of the directby-mail system is that once the original material is prepared the
working of the system can be done by comparatively inexpensive help. Solicitors should be made as a part of their work to

is

Mr. C. W. Lee gave a lecture illustrated by stcreopticon
views of different styles of advertising. By way of introduction
he referred to some of the rather absurd questions asked in

Stop.

his

age the opposite kind.
He believed that solicitors should be
paid a fair salary to cover living expenses and in addition a

ILLUSTR.^TED LECTURE

it.

expressed the opinion that adverand produce directly and indi-

Jr.,

a manner as to encourage only profitable business and discour-

sum

Say

to say.

tising should be responsible for

SOLICITORS.

new

Be

MEASURING THE RESULTS OF ADVERTISING.

not so easy to produce results commensurate with the invest-

ment.

Advertising writing re-

specialist.

representation.

easy enough in any growing
is

NEWSPAPER ADVERTISING.

The advertising campaign should be laid out a whole season in
advance, so that at the beginning the advertiser knows what
kind of an advertisement he is going to use at the end of the
campaign. A legitimate business can easily be ruined by mis-

permanent

to increase the gross earnings of a property, but

OF

Advertising right requires thought, individual treatment and undivided attention.
Newspapers should
be used as a forerunner to more direct methods of publicity.
quires a

result.
The solicitor working among builders and architects
must be acquainted with all the latest devices for wiring and
equipping a building and be able to advise as to. when and how
work should be done. The most versatile of the solicitors
should be the man who works among present users, the service
supervisor. He should be posted on all known devices applicable
to his prospects, each having some value to the central station
in increasing its return from present users.

Mr. Leon H. Scherck said

MAKE THE MOST

TO

was taken up by Mr. A. D. Mackie.

.ifter

It is a

different
local

intervals can

newspapers,

g(Xid plan to have

the usual closing time;

be done through

in addition

some

attraction in the

for example, a

the

to printed invita-

large

window

Holophane

;:
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hemisphere with self-flashing colored lamps arranged to burn
night This can be replaced with the winking owl and other
Different methods of window
novelties from time to time.
lighting can be advantageously shown in your windows and the
wiring arranged so that one method of a kind can be shown at
a time. Interior lighting can be arranged for display also to
show the different methods of illumination, together with various stj'les of fixtures for use in the home, store and office.
all

NEW BUSINESS BY

INDIRECT METHODS.

The principal facts in connection with this enterprising
movement were given in the report of the Iowa Electrical Associty.

Mr. George Steinwedell, of St. Paul, demethods used in St. Paud, where elaborate
demonstrations were given in connection with a pure food show
A second show of the kind in which the company
in that city.
took part was called "The Streets of Paris" given by the Junior

ciation convention.

Pioneers.

ILLUMIN.ATIXG ENGINEERING AS AN AID TO SECURING AND RETAINING BUSINESS.

Mr. C.

Oehlmann, illuminating engineer of the Union Gas
Company, of Cincinnati, Ohio, gave some very prac-

F.

Electric

tical points in

He

connection with this subject.

stated that Mr.

Henry L. Doherty was probably the originator
work when a year or two ago he organized a

of this line of
service super-

new business department of the DenCompany, under Mr. Clare X. Stannard.
These service supervisors assumed the responsibility of seeing
that present consumers were getting the best possible results for
the money they were paying. As soon as they had given consumers a higher efficiency on the present installations, it was
While these service supereasy to close additional business.
visors were not at first illuminating engineers, they probably
visory department in the

&

ver Gas

Electric

inaugurated the idea of the illuminating engineer in connecnew business department. The business-getting

work

illuminating engineer is a very recent character, and the
has progressed only far enough to enable one to form but a fair
idea of his value in this
is

not only to

field.

call

The work

upon

of the illuminating

architects,

contractors and

owners of new buildings, but to adjust complaints by the rearrangement of what has been a poor lighting scheme and to
educate the representatives and salesmen of the new business
department. The latter is the real work of the illuminating
engineer and is what makes his work valuable to the station.
The salesmen and representatives of the new business departments should be familiar with all new reflectors marketed and
their use.
They should know how to place lamps to the best
advantage and should know how to figure cost of operating and
maintaining installations. These things should all be taught by

The illuminating engineer should
illuminating engineer.
spend half a day as often as possible with each representative
in his respective territory or district, going to different stores,
residences, halls, churches, etc., and advising with the represen-

the

tatives as to the best plan

These half days,

of illumination.

each week and daily discussions of new
lamps and reflectors, will constitute a splendid method of educating the new business department man and place the illuminating engineering feature on a par with any work being accomplished by the various central stations.
with

short lectures

CO-OI-ERATIVE

I.ICHTINC

OF

STREETS

MERCHANTS.

DV

Mr. H. J. Gillc described the methods used to secure the
lighting with ornamental lamp-posts of the principal business
streeiU of St. Paul, and gave illustrations of the posts used. An
article covering this interesting work at St. Paul will be found
in

The

Electrical Wori.h of March

SOME METHODS OF BCCURINC

2,

1907.

SIGNS, OUT-LIGHTINC

AND WINI>OW-

MGHTINC.
Mr.

Homer

Honeywell, taking up

24.

OTHER valuable PAPERS.

The following are some
some of which will appear

of the

valuable papers

presented,

in abstract in later issues

"Pre-

:

paring Lists of Prospective Customers," by George Williams
"Advertising Results Demonstrated," by E. S. Marlow "The
Value of the Service of the Advertising Agency or Specialist."
by Lawrence Manning; "Methods of Securing Residential Business," by R. C. Hemphill, Jr.

subject

briefly,

de-

;

"Po^vi-er,"

by George X. Tidd

"Catering to Energy for Automobile Charging," by R. W. Rollins
"Establishing Day Circuits in Towns of 10,000 Population
;

and Under," by F. H. Plaice; "Commercial Methods of Exploiting Heating Devices," by Theo. K. Jackson.
EXHIBITORS TO ORC^NIZE FOR NEXT C0N\T:NTI0N.

On Thursday morning

the

representatives

of

varioys

the

manufacturing companies and electric supply houses met in the
pink room of the Xew Willard Hotel for the purpose of forming 3 permanent organization to look after exhibits at future
conventions. This organization will have a permanent secretary
and exhibition manager, and will work in harmony with the
National Electric Light Association. It will relieve the larger
organization of the vast amount of detail work connected with
exhibits at conventions, which work has now assumed such
proportions as to necessitate some such separate organization
A committee was appointed and infor it proper handling.
to confer with the officers of the National Electric
Light Association with reference to the organization. The committee consisted of Messrs F. H. Gale, of the General Electric

structed

J. C. McQuiston, of the Westinghouse Electric &
Manufacturing Company; W. B. Hager, of the Allis-Chalmers
Company C. P. Frey, of the Weston Electrical Instrument ComH. M.
pany R. Gilder, of the Crocker- Wheeler Company
Post, of the Western Electric Company, and C. W. Lee, of the
C. W. Lee Company.

Company

;

;

;

;

NEW

OFFICERS.

At the executive session held at the close of tlie convention
the following named officers were elected for the ensuing year
President, Dudley Farrand, Newark, N. J. first vice-president,
Alex Dow. Detroit, Mich. second vice-president, W. C. L.
secretary. W. W. Freeman, Brooklyn, N.
Eglin. Philadelphia
Executive committee: George H. Harries, Washington;
V.
A. J. DeCamp, Philadelphia Samuel Scovil, Cleveland.
;

;

;

;

Plans Exhibited at the N. E.

Engineering

L.

A

A. Convention.

most interesting exhibit for central station

m.Tde at the

iikmi

National Electric Light .Association's Convention was prepared
by the Committee on Engineering Plans, consisting of Philip

Torchio, B. A. Bchrend, P. Jungersfeld, W. C. L. Eglin, C. W.
Stone, D. L. Huntington, Barret Smith, B. G. Lamnic and
Sidney Hosmer. The exhibit consisted of portfolios of blue

photographs, etc., of structural details, boiler
rooms, turbine nxims, switchboard diagrams, distribution systems, ciblr leriiiin.ils. typical sub-stations, transmission lines,
The companies concoal handling appar.ilus. machinery, etc.
prints, drawings,

were the Allis-Chalincrs Company, the
Boston Edison Cmnpany. the Chicago F-dison Company, the
Detroit Edison Company, the General Electric Cnmpany, the
New York Edisim Company, the Ontario Power Company of

iribiiling to the exhibit

Washington Water Power Company, the
& Manufacturing Company, and J. G.
While & Company. At the close of the convention the exhibit
was presented as a gift frmii the associalinn to the George
Washington I'liiversity at Washington, D. C. The gift should

Niagara

Falls,

the

Wc>liiighousc Electric

be of very great value to engineering students
detail

this

XLIX, Xo.

coln, Xeb., which have already been taken up in The Electrical World in connection with the reports of the last Northwestern Electrical Association and in a previous article.

tion with the

engineer

Vol.

.

scribed the methods of securing this class of business at Lin-

indirect

scribed

OR LD

;

'Mr. L. D. Mathes, of Dubuque, la., described and gave the
cost of a series of lectures and demonstrations on cooking given
by the Household Economics Division of the Dubuque Woman's
Club, with the support of the Union Electric Company, of that

&

\\'

plans,

etc.,

of the

most modern practice

pertaining to central sttition clesign.

in

that
in

it

gives

everything

;

June
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Annual Convention of the International Independent Telephone Association.
The annual convention of the International Independent
Telephone Association was held at the Auditorium Hotel in
Chicago, June 4, 5 and 6. Tlie convention was opened by W. A.
Evans, health commissioner, who, representing Mayor Busse,
welcomed the assembly to the city. Mr. H. D. Critchfield, of Milwaukee, responded to the address of welcome. President James
B. Hoge in his annual address spoke of the possible development
of the telephone industry in the country, saying that in Los
Angeles

there

recommended
laws of some

is

the

four

every

for

telephone

a

that

association be

He

persons.

incorporated under the

be controlled by a board of
trustees. Regarding flat versus meter rates, he said there is a
growing tendency to charge for electricity and water as well as
for telephones on a meter basis. The year's record in the building

and that

state

it

was greater than ever before, but the
had checked construction work. He said stashowed that over 85 per cent of long-distance messages

of long distance lines
price of copper
tistics

were sent to a point witliin a radius of 50 miles of the point
He thought it would be well for the
at which they originated.
association to have a traveling secretary to work out uniform
methods for the different sections of the country. This secretary, he thought, should attend all the state conventions and in
order to facilitate this and to cut down expenses, he believed it

would be well to hold these conventions in neighboring states
one or two weeks apart.
The report of Assistant Secretary John A. Harney showed an
increase of 10,042 independent telephone companies during the
year,

and he reported that the

tion,

was

The

shield, the

emblem

of the associa-

in use in forty-four states.

treasurer's

report

during the year which

a slight

deficit.

$18,241.60

The remainder

of

morning session was given up to "short talks on practical
subjects."
These included "Construction Problems," "Shield
Advertising" and "Collection Methods."
the

of "shield advertising" resulted in the reading

The question

by Charles West, of Pennsylvania, of a law recently passed
in that state which prohibited the use for advertising purposes
Senator C. W.
the U. S. flag and other national emblems.
Cline, of Pennsylvania, said that it had been explained to him
that the act

American

was intended

flag

to

prohibit the desecration of the

and he did not believe that

it

would apply

to the

shield.

Under the subject of "Collection Methods," Mr. J. D.
Rhodes, of Ohio, said the best way of making collections is
to give good' service and then hammer constantly to get the
money.
The Wednesday morning session was opened by C. E. Tarte,
of Grand Rapids, Mich., who read a paper entitled "Independent
Mr. Tarte said that the
Improvements and Possibilities."
stockholders in the independent telephone companies are in

all

and being usually local, they know the habits of
the people and their company can, therefore, give better satisHe said
faction than companies managed from distant points.
the weakness of the independent telephones is in the long
distance lines and he urged that these lines be constructed.
Each station, he said, should have its own traffic association to
take care of operating, rules, rates and methods of handling
walks of

life,

business.

In

discussing

the

long distance question.

Cline, of Pennsylvania, said that the sooner

it

the long distance business must be separated

would

A

Hoge.

second resolution discountenanced
company on the territory

the infringement of one independent

of an already established

company giving

In response to the resolution passed concerning the

Mr. Lindermood, of Indiana, as chairman of the committee
was a misunderstanding as to whether
representation should be based on the number of independent
units in each state or on the number of companies belonging to
the association.
Mr. Lindermood's remarks resulted later in
an amendment of the constitution.
of credentials, said there

The roll call of states showed the general progress of the
independent movement throughout the country.
Alpheus
Hoover, reporting for the Canadian association, said the number
of absolutely independent companies, or non-Bell companies,
is
and 6427 subscribers.
there are 3248 shareholders
Ti
;

In the California report

it

was

stated that in the territory

At

was conNelson, of Kansas, reported that the relative
strengfth of the independent and Bell companies in his state
is 3 to I in favor of the independent.
During the past month,
the afternoon session the roll call of the states

tinued.

W. H.

had a traveling secretary in the field, and
feel that the money was well spent.
He said the
the independent people have is the
rural mutual companies; but he beUeved the organization of
these companies to be a fad which would die in time as the
promoters would learn sooner or later that telephone companies
must be run on business principles.
In his report for Illinois, Mr. Cheatle spoke of a unique
feature that had been adopted in connection with the state convention.
This was the school for operators. There were fifty
operators enrolled and these were instructed by a competent
lady instructor.
The proposition was to make the convention
as much a practical one as possible.
Mr. Deering, from Iowa, reported that the toll lines in his
state were very largely local in character but longer lines are
being built.
During the past year the state association had a
traveling agent in the field with good results.
Mr. E. B. Fisher said that in Michigan the greatest progress
was in the city of Detroit, where an independent system witli
about 15,000 subscribers would be put in service this fall. He
said a State Managers' Association had been organized and
very valuable papers were presented at the meetings.
Mr. Lindermood, of Indiana, reported that several sublicensee companies had severed connections with the Bell company. With an addition of only 8 per cent on investments the
gross earnings of telephone interests in Indiana had increased
Out of 385 companies, only one company had
idYz per cent.
gone into liquidation and this was a sub-licensee of the Bell
company.
R. E. Mattison, of Nebraska, said they had issued a state
directory which had been the means of getting many sub-

is

Senator

realized that

from the

local

He

made them
greatest enemy

results obtained

scribers.

D. B. Beam, of Ohio, said that every county but one in the

local representation of stockholders.

President Hoge from the chair, Senator
chairman of the committee on resolutions, presented

In the absence of
Cline, as

a resolution incorporating the thanks of the association for the

which Mr. Hoge had presided over it and providing for the presentation of an engmsscd copy of the resoluable

manner

in

em-

bracing 100 square miles there is one independent telephone
for 8%, or one telephone for 4^ people.

the local companies.

be.

in

1000.

state

it

manner

which the affairs of the association had been conducted during
his incumbency. President Hoge said that during the three years
he had occupied the chair, the association had become dear to
him, and his sole object in the work had been to get an aggregation of interests to pull together. Regarding the growth of the
association, he said that two years ago there were 300 delegates
last year there were 750, and that this year there are about

thought that all interests
in each state should get together and form an overlying longdistance company. The management should be independent of
business the better

satisfactory service,

and provided for the recognition by the National Association of
the first company on the ground.

the state association

showed disbursements of

left

tion to President

I2I9

has

independent companies.

At the annual meeting of

made to have a
The meeting of his com-

several of the companies special efforts were

pany took the form of

a

banquet which practically

all

the stock-

holders attended.

According to the report of Mr. ''^etu, of Oregon, the
independent people are ready to give service in Portland and
are about to build in Salem.

:

ELECTRICAL
Mr. Charles West, of Pennsylvania, reported that his state
Recent efforts had been confined
toll lines.
He said a movement is on
largely to filling in short gaps.
foot to build a first-class line through from Philadelphia to
has 328,000 miles of

Pittsburg.

"The Strength of the Chain" was the subject of a paper presented by Mr. James S. Brailey, of Toledo, Ohio. In the paper
Mr. Brailey brought out the idea that in addition to giving

\\-ORLD

urged that the telephone habit be promoted, saying that it is
a permanent one, as in hard times people would do without
electric light and would abandon street cars, but that they

number of

Mr. J. P. Boylan, of Detroit, presented the report of the
committee on standard operating rules and regulations. As the

was a very long one. he recommended
book form.

report
in

The

that

it

be printed

sented by Chairman Edward E. Clement, of Washington, D. C.
The committee endorsed the report submitted at the previous
convention and recommended that no steps be taken to restrict
in their decision as to types of

systems or apparatus.

recommended standardizing incandescent lamp bases and
machine screws and threads and urged the adoption of a unit
of carrying value for telephone circuits. The report stated that
much money was wasted in writing lengthy and impossible
It

specifications

and suggested that the committee supply from time

To
to time standard specifications for the real requirements.
carry on the work that should be done the committee wanted
an engineer to work under its general direction and an appropriation of about $5,000.

"Compulsory Interconnection of Bell and
B. Earle, of Waco, Texas, gave an account of the recent legislation in Texas concerning interconThe bill as
nection of telephone and telegraph companies.
finally passed provides that telephone and telegraph companies
shall make connections at common points, but that no. company
shall be compelled to receive any message originating at a point
on its own lines. Connections shall be made by order of the
c:iy council, or where none exists, by the commissioners' court

Under

the subject

Independents," Mr.

J.

brought out the fact that neither the Bell nor
Interconnec
the independent interests favor interconnection.

The

discuiision

it would eliminate al!
and thereby do away with
would retard development because no company

tion is detrimental to the people in that

company from

but one

competition.

It

the

field

would go into a town when compelled to connect with an
Confusion would result by the
company.
springing up of small companies demanding connection.
The 'I hursday morning session was opened by J. M. Plaislcr.
of Ft. Dodge, la., who gave an account of the organization ami
toll

line clearing

house

in his slate.

Dilficultii-s

had first been experienced liccause of the use of appro.ximaliinMcad of exact mileage and trouble had been occasioned in
Hiprorating messages paid for in coupons sold at a discount
urged the rliscontinuniKc of the sale of coupons at a di.scuinit.
m»'*?iagcs.

W.

In a pajwr entitled "VVIiere ihc Copjicr Conies I'Voiii."

his stale.

portion

Mnnl., gave a

He

divided the

occupied by

Bell

()ortion» each occupied

st.ite

reiH>rt

J.

S.

uf conditions

in

into three districts, the western

r.irniianies,

the

central

anfl

by an iii<lrpendcnt company.

eastern

All of the

B.

Inquiries submitted to the iiiieslion

Woodbury, of

Detroit,

confer

the

to

with

in

connection

reported that the committee

and publishers

manufacturers

manner

ing the various donors for the

which they had

in

re-

In a paper entitled "flaking History in the Canadian NorthFrancis Daggar, provincial teleplione e.>:pert of Winni-

west,"

Manitoba, told of the legislation in the district favorable
independent telephony.
The laws provide that municipal
bonds may be issued for the construction of telephone systems
in municipalities in which 60 per cent of the voters' signatures
are obtained.
Charles E. Sumner, of Portland, Ore., spoke on the Washington situation.
This was in reference to the order issued from
peg,

to

Washington

box resulted

in

several

Regarditig the use of iron and copper

a

few

ago to the

j'ears

post

that

effect

offices

subscribe for but one telephone system and that this system be

This comone having direct connections with Washington.
Mr. Sumner said this order
works hardship on telephone users in many places, as in
Toledo, where tliere are 12,000 independent telephones and
He stated, however, that since coming
4000 Bell instruments.
to the convention lie liad heard that the order had been repels the use of Bell telephones.

scinded.

from

were read

Letters

tlie

hotel

Mayor Becker,

Atlantic City and from

and newspaper men at
of Milwaukee, inviting

I'he
its next convention in these cities.
nominating committee, composed of Dwight E. Sapp, Richard
Valentine, E. L. Barker and Charles West, made the following

the association to hold

report

Theodore Gary, of Missouri first vice-president.
Baum, of Ohio; second vice-president, Charles E.
.Sumner, of Oregon; third vice-president, E. B. Fisher, of
President,

Frank

;

L.

Michigan; fourth vice-president, .'\lphcus Hoover, of Ontario;
Pennsylvania; treasurer, .\Ianford

secretary, Charles West, nf
.Savage, of Illinois.

accepting

In

.•l^sllciati^)n

tli.it

the
lie

president's
.ippreciali'd

chair.

Gary
and

.\Ir.

the

assuii-d

the distinction

that he es-

teemed the lioiKir ninre th;ni to be elected to the governorship
.my state in the Union.
The cnmMiittee on constituticm .mkI liv l.iws reported several
Vhe cl.iuse regarding
elLinges wliich were .iflrrw.irds .idopted.
the time of the annual nieeling w;is changed with the idea
ni

that

deemed advisable

if

Provision was

made

al

the time

dilTennl

•sections

the nu'ctiiiKs luiglil be held

of the Chicago ICIectricil

Show

for

tin-

foniKili

f

honorary tiuinbers and
others, in accord.iiuc with recommendations made by President
Ihe basis of representation was
lloge in his .inmial addrcs'..
iii.ide more definite jiroviiling one representative for each lo.ooo
units represented by meinliership in the stale territory or pro
the association

assoei.ition.

vincial
.luditor

companies arc interconnected.
intrrc^ting discussions,

units resulted in the suggestion that records be kept

regarding raising funds had succeeded in getting $6,700, and
had pledges for $1,775 'f addition. A motion was passed thank-

in

Livingston,

upon the public

to impress

brought out the suggestion that the wires be used
with fire alarm and watchman's service.

and recommended the use of numbered tickets for recording

Haley, of

way

from year to year showing the cost of operation per circuit
and that the figures be used to substantiate statements as to
increased cost. A query as to whether or not independent telephone companies are using all their opportunities for revenue

ulrca<ly-cxi»ting

business of thr

to the best

sponded.

report of the committee of physical standards was pre-

companies

lines

the fact that the cost of operation per unit increases with the

appointed

for another year.

answered for

The question as

to

would not give up the telephone.
The committee on standard forms of accounting reported
through Chairman Charles West that much data had already
been prepared and that the committee expected to continue its
work. Upon its recommendation the committee was continued

24.

had found No.
up to 25 or 30 miles long. Iron
lines cost less than copper and are cheaper to maintain.
He
is using N^o. 8 iron wire for distances up to 75 miles with as
good results as No. 12 B. & S. copper. Tests showed that
during a period of 12 months the time working efficiencies over
8000 miles of wire had been with X^o. 8 iron, 97.6 per cent; No.
12, 97 per cent; No. 10 copper, 97.2 per cent; No. 12 copper, 96
12 iron wire

per cent.

was

tions

Xo.

wire, Charles S. Norton, of Indianapolis, said he

one duty of the independent telephone organizapromote the telephone business in general, notwithstanding the fact that competitors would receive help. He

self-protection,

XLIX,

Vol.

yc'ir.

who

On

will

a nK)lion

for

nianufacturers,

The
audit

executive

committee

the .issocialion's

made by Mr. Ilogc

were stricken from the

ii.imi'

the

will

accounts

srlicl

twice

an

each

words "of America"

of the association.

Jlxe

15,
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High-Tension Transmission.

O R LD

more

rather

to the patent situation, which hinders devci.i.nent.
larger profits on three-pli;.se

The manufacturers can make

He expressed his preference for the core-tvpe
of transformer with butt joints in the
magnetic circuit, anj
referred to his article in the Electrical World
ot Jan. 6. 1906.
comparing the relative merits of shell-type and
core-type
transformers.
transformers.

In our June i issue we printed a news account of the special
meeting of the American Institute of Electrical Engineers held
Chicago, May 24, the programme of which was entirely con-

m

hned

to subjects relating to high-tension transmission of power.
account was also included of the visit at the end of the
meeting to the 60,000-volt transmission plant at Grand Rapids.
-Mich.
Below are given abstracts of the papers read at the

An

meetings, and of the discussion thereon.
CO.MPARISON OF THREE-PH.\SE AND ONE-PHASE TRANSFORMERS.
In his paper on the relative merits of three-phase and onephase transformers, :\Ir. H. W. Tobey stated that with refer-

ence to the

initial

advantage.

tinct

cost the three^hase transformer has a disthings considered, the cost of a thr-ee-

All

phase transformer

may

be taken as about 85 per cent of that
of three of the one-phase type, the total capacity, frequency
and voltage being the same, of course, in the two cases. In
regard to the flodr space and height the three-phase trans-

former has distinct advantages, as a saving of at least
30 per
cent can be attained in floor space, and usually its height
is
somewhat less than that of the one-phase unit. As far as
reliability is concerned, the two systems are about
equal, and as
regards

small

would be adopted, because by this means the large
and extremely large mass of iron necessary to form the

circulation
coils

unquestion-

able advantages.

magnetic circuit may be cooled without difficulty. The author
concluded that where the plant is of small or medium size,
the facilities for handling limited, and the floor space not
an
important feature, groups of one-phase transformers would,
without doubt, be adopted. For large plants, however, having

ample facilities for handling, and particularly where floor space
is a problem of importance, the three-phase
type would be more
suitable.

The Chicago Edison Company

has installed

about 42,000 kw in three-phase transforrners.
On the whole.
there has been less trouble with the three-phase
transformers
than with the one-phase, although this has
been

due partly

to the fact that the

three-phase transformers are of later design
and special care was given to the taps and terminals.

W. Stone said that the three-phase transformers are
adapted for use on poles and in manholes in the

Mr. C.
specially

smaller sizes.

There is less chance for poor line work in the
of one transformer than when three are
put on a
in a subway.
The total percentage of

installation

pole

or

breakdowns

now so small that it need not
Moody remarked that he has been

of transformers

W.

Mr.

regulation

neither system can claim an advantage.
transformers suitable for pole suspension the advantages of the tliree-phase transformer are emphasized in
appearance and reduction in weight.
For e.Ktremely large
three-phase units it is probable that some system of forced-oil

In

A written conummication by Mr. P. Junkersfeid called attention to the fact that the one-phase transformer
may be better in a small system where reliance is
placed on only a few
units, but in a large system the three-phase
type has

S.

is

be considered.
connected with

the design and construction, of

some 450.000 kw in three-phase
transformers during the past five years. He does
not favor the
core-type of construction. The ease of repair with
the core-t>pe
IS

more than

offset

by the likelihood of extensive damage to the
There is trouble with

transforni<;r in the case of a burn-out.

the insulation around the bolts in the core-type.
Mr. W. B. Jackson emphasized the importance of being
able
to maintain service after one or two transformers
have been
disabled by lightning. Many pla^its have trouble
with lightning,
and in certain cases the ability to operate with two
single-phas'e

transformers on a three-phase circuit when one
of the bank
is disabled by lightning has saved
the service from
interruption.
IS three-phase transformers had been in
use in
such cases the whole plant would have been
put out of
of three

service.

Mr. John S. Peck considered the advantages of three-phase
and one-phase transformers, comparing the three-phase transformer with a group of three one-phase transformers whose
aggregate output is the same as that of one three-phase transformer.

On

assumption the advantages of the three-phase
transformer over the one-phase group arc as follows First.
lower cost; second, higher efficiency; third, less floor space and
less weight; fourth, simplification in outside wiring,
and fifth.
reduced transportation charges and reduced cost of installation.
this

:

The disadvantages are: First, greater cost of spare units;
second, greater derangement of service in the event of breakdown third, greater cost of repair; fourth, reduced capacity
obtainable in self-cooling units, and fifth, greater difficulties in
;

number of voltages. .A.fter discussing each of these advantages and disadvantages in- detail,
the author concluded that the three-phase transformer has
bringiiTg out taps for a large

and positive advantages over the one-phase type,
disadvantages are chiefly those which result in the

certain real

while

its

event of breakdown

—

an abnormal condition whicli occurs at
and rarer intervals as the art of transformer design and
manufacture improves. As on the Continent the three-phase
rarer

transformer

has

already

superseded the one-phase in most
cases, so in America and Great Britain the use of the threephase transformer will show a very rapid increase within the
next few years. He expressed the opinion that a three-phase
core type transformer has a better performance than a shell
type and can be built for less money.
Moreover, the core type
can be repaired more readily and is therefore more desirable
than the shell type.
In

discussion of tlic pap.-r. Mr. .\. H. Piklcr said
development of the three-phase transformer in this
country has been rcmark.ibly slow in view of its extensive use
abroad. The fact is due in part to the inclination of .Americans
that

the

the

to use as far as possible sl.ind.Trd interchangeable app.iratus. but

Mr. Paul M. Lincoln thought
properly

insulate

three

difficult

it

on

leads

very

to bring out

high

voltage

and

trans-

formers.

Mr.

\V. Stone said that it is easier to bring
out three
one three-phase transformer than to bring out and
connect .six leads from three one-phase transformers.
Mr. P. D. Wagoner stated that the one-phase transformer

leads

C.

in

better for lighting distribution systems feeding
low-tension
it is desirable to tap off
single-phase
lighting circuits at diff'erent points on the
primaries.
Mr. A. H. Pikler showed that the trouble around the
bolts
is

circuits because with such

on core-type transformers mentioned by Mr. Moody
is
not
experienced on any properly-made core-type transformer.
The
magnetic reluctance is greater in the shell type than in the
core
type, because the reluctance of the butt joint on the
core type is
less than the reluctance of the lap joint formed
by laying one
insulated iron plate over the end of another, in the
slieirtype.
The sliell type must be built up sheet by sheet and the method
of supporting the coils in the shell type is necessarily
the insulation of the corners

where the

on the core comes.
Mr. E. N. Lake remarked
transformer is best for use

bad for
principal pressure of the

coils

although

that
in

large

the

three-phase

on large
not good on smaller systems.
He cited the examples of an intcrurban railway line having 10 transfomiers
systems,

it

sub-stations

is

in various .wb-stations.
In this case four transfonncrs can he
disabled and the road can continue to operate.

.Mr.

II.

R,

(;car .<aid that for

overhead work a small three-

phase transformer does not oflfer any saving over three
oncphasc transformers in cost of installation. The weight of a
60.
75

or 90-kw

awkward

three-phase transformer

to handle,

whereas three

20.

is

so great that

25 or

it was
30-kw one-phase

transfonncrs can easily he hung in the ordinary way without
the construction of any elevated platform
hence the total cost
;
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no greater for the three one-phase

units.

In underground

work, a 60 or 75-kw three-phase transformer requires a special
manhole cover, as it is too large for the standard size. As far
as the cost of the two types of transformer is concerned, it
be stated that in the case of one large company at lea^t
the prices quoted for three-phase as against one-phase were
not sufficient to justify the selection of the former. The most
serious objection, however, to the three-phase transformer for

may

general distribution

work

is

that of having another variety of

transformer to be kept in stock.
Mr. J. W. Farley thought the discussion should not be so
much as to which type of transformer is best, because all admitted that there were certain places where the three-phasfr
The question
transformer is better adapted and vice versa.
which should really be discussed is as to where the dividing
should be drawn between the use of one-phase and threephase transformers.
line

OVERHE.^D GROUNDED CONDUCTORS.

Mr. R.

p.

Jackson presented a paper giving a theoretical

investigation of the potential gradients

and the equipotential

surfaces about grounded conductors suspended in the air and
about metallic towers for supporting transmission lines.

also

He assumed

charged
near
the ground and determined in what way the gradient will be
altered by the presence of a grounded conductor some distance
above the earth. As a practical example the author assumed a
wire "/^-in. in diameter placed 50 feet above the ground and
Thus, if the
the potential gradient was taken as 2 per foot.
the

that

cloud and the ground

potential
is

gradient

between

a

appro.ximately a straight

line

wire were not present the potential at the point where it has
been assumed to be would be 100. By determining the distribution of the potential in the neighborhood of the wire, it was
found that when there was a charged cloud overhead at a
feet below the grounded wire the potential would be
about 55 per cent of that which would exist if there were no
grounded wire. After the cloud has discharged there would
be only 55 per cent as great a potential on the wire and consequently only 55 per cent as great a charge to escape suddenly
The above deductions are based on the assumpto the ground.
tion that the transmission wires are completely insulated, both
from the ground and from the other parts of the circuit not
If the line were so insulated
affected by the cloud potential.
that a partial charge could leak to the transmission wires, the
primary stresses would be reduced somewhat but the grounded
wire would still have a beneficial effect. Th* author concluded.
first, that properly placed and grounded conductors above a
transmission line ought materially to reduce electrostatic
stresses to which the insulators will be subjected; and second,
that an insulator interposed between a high metallic structure
and the sky without a grounded conductf>r above the insulator

point s

to act as a shield

is

on the

Mr. P. M. Lincoln, chairman, showed that Mr. Jackson's
paper took up the question from a purely theoretical standEngineers hold very opposite opinions as to the value
point.
of overhead ground wires.
Some think them extremely good
and others the essence of all that is bad.

Prof.

made

Morgan Brooks announced some

at the University of Illinois

the-

wooden pole

is

partially lost.

In the case of

.steel

towers,

on closing the switch with the wave at zero was 12
above normal on the secondary circuit and 33 per
cent above normal when the cutting in was done at the crest of
the wave.
Mr. H. C. Hoagland. speaking for the Illinois Traction
System, said that his company is putting up overhead ground
wires for lightning protection as fast as possible.

asked why an overhead ground connecon each pole would not solve
the difficulty much better than a continuous overhead grounded
conductor.
Mr. P. M. Lincoln replied that the combination
would not be protection against the lightning which got on the

between poles or insulators.
Mr. George E. Hayler, superintendent of the Spring River
Power Company of Joplin, Mo., presented a communication in
which that company's experience was related. The line was
at first built with a ground wire the entire length of the
line, placed about 3 ft. below the cross arms of the transmission
line.
They had a g^eat deal of lightning trouble principally
from the breaking down of the top insulators, the result being
the burning off of the top of the pole. Last year between five
and six miles of line was built with a ground wire at the top of
the pole.
There had been no trouble on this part of the line
during the last lightning season. A stranded iron wire of large
line

is used for a ground wire.
Mr. James Lyman gave some information obtained while at
Butte, Mont, from Mr. Max Hebgen, manager of several
transmission lines running into Butte. One from the Big Hole
River, passes over a divide in the mountains where the light-

size

ning

is

so severe that

installed the line operated continuously tlirough thunderstorms without any discharges at the station arre.ners. As an
experiment these switches were opened during one storm and
the discharges over the arresters were so severe that great

apprehension was

felt

for the safety of the apparatus.

In re-

building the Madison River transmission line a grounded wire

being used.

is

P.

B.

Woodworth

told

some harrowing experiences

with the stringing of barbed wire on traiismi.ssion lines in which
the barbed wire got away from the lineman and assumed a
spiral for some distance around one of the line wires in an
reel.
Prof. Woodworth said
why barbed wire was used in

evident attempt to get back on the
that

he can

now

appreciate

warfare.
I'OKCEI) oil.

CIRCULATION FOR COOLING OF TRANSFORMERS.

A paper by Mr. C. C. Chcsney dealt with a comparison of
the forced-oil and forced-water circulation meithods for cooling
The most recent method of cooling
oil insulated transformers.
transformers is by forced-oil circulation, which does away
with any internal cooling ooils, but makes necessary
The lower part of the
external auxiliary cooling apparatus.
windings of the transf<iriiier is enclosed in a metal box contain-

the inlet pipe

concrete poles such as are used

trees along each side of the pole

first

ductors.
that

many

On thjs line three
have been struck and splintered.
grounded barbed wires were placed on the pole line, two on the
upper cross arm and one on top of the pole, and barbed wires
were also strung on the trees alongside of the line. These
barbed wires were grounded through switches which could
When the wires were
be opened for experimental purposes.
line

oil

Smith pointed out

Damon

Mr. George A.

tion using the short lightning rod

Practically
which the insulators will be subjected.
he had thought (or at least had made himself think) that a reduction of about 25 per cent in electrostatic strain might he
obtained on Meet towers by the use of overhead lightning con-

.\Ir.

connecting

per cent

entirely

to

which had been

effect of

the potential

however, the ground potential i^ brought up to the insulator
No insulation i.s thcrrforc lost by introducing
pin in any cvrnt.
an overhead Kroundcd conductor. Prof. Jackson's paper shows
that apprciximalcly a 50 per cent reduction can be made in the
strain

tests

on the

transformers in circuit at different points on the alternating
current wave, and introduced Mr. J. W. Andree, who conducted the tests. He outlined the results. It was found that

D. C. Jackson stated that the increasing use of steel
tower construction for transmission lines is changing the entire

A ground
of the problem of overhead ground wires.
wire on a wooden pole has the practical effect of bringing the
Kround potential to the polo top so that the insulating effect of

24.

Tracfion System are practically equal to wooden

Illinois

Frof.

a]p<:ct

XLIX, No.

poles in insulating qualities.

Prof.

exceptionally liable to breakdown.

Vol.

ing suit.iblc directing

])lat<s,

and

this

box

is

oonnectod

to

the

and
opening

outlet by a vertical pipe raised to the top of the tank

The outlet pipe has its
passing through the cover.
somewhat .ibovc the type of the windings, thereby insuring a
safe oil level. Oil under a slight pressure is introduced through
is

and

in

|>as>inK

brought into intimate

through the Iraiisforiner the oil
windings and

(X)ntact with the various

JVNE
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After
by means of duots and directing plates.
leaving the transformer the oil flows through an external cool-

laminations

ing system containing a surface condenser and strainer and an
oil pump, the latter providing the pressure needed to keep the
An
oil ntoving at a proper rate throughout the entire system.

pump

provided to circulate water through the
condenser.
Sufficient water is usually circulated through the
condenser to give 10 deg. C. rise to the water temperature,
and the rate of oil flow is usually adjusted to approximately
additional

twice that of the water.

To

which the

offset 'the additional cost
is

a less first cost

of the transformer proper, due to the markedly

more

cooling and the prevention of any local heating.

efficient

If

parison of the total cost of the transformers installed
is

New

Telephone

Patents.

com-

a
is

PROTECTIVE DEVICES.

pver since the thermal or heat
essential

coil has

part of telephone protective

been recognized as an

devices there has been

For some
felt a need for a self-repairing and self-setting coil.
years such coils have been available due to the efforts of inSuch
ventors, most of these working upon a ratchet principle.
The protector springs are held in
a coil is shown in Fig. i.

taken,

a balance in favor of the forced oil system in large

from 4000 to
transformer units
The author stated that while
edly out of the question for
it merits for the larger power

installations of

individual

tion of

to employees as are those in the stations, he
would enclose them in fireproof barriers all the way from the
power house to the sub-stations.

much exposed

is

auxiliary cooling apparatus represents, there

there

1223

5000 kilowatts when composed of
of not less than 1200 kilowatts.

forcedoil circulation

undoubt-

is

smaller plants and smaller units,
plants the most careful considera-

FIG.

position

A

paper by Mr. F. O. Blackwell described the methods which
should be used in order to prevent the occurrence of short
circuits and to localize the damage should an arc start from
any cause.
It was suggested that the following element of
First, the system of connection
principle should be observed
should be as simple as will give the necessary control over
the station; second, the conductors should follow the shortest
and most direct route from the generator to the transmission
Une; third, each conductor should be surrounded and separated
:

from every other by a continuous fireproof barrier; fourth,

with

soldered to

is

against turning.'

ENCLOSED ST.\TI0N WIRING.

—ERICKSON

by engagement

ratchet wheel

any engineer.

I.

its

The heating

the

SWITCH.
ratchet

of

the

coil.

spindle and this latter
coil

is

wound upon

is

The

secured

the spindle

and one terminal of it is connected to the metal ratchet. The
circuit is carried through the spring to the ratchet and thence
through the coil. If the coil gets too hot, the solder melts, the
ratchet turns, releases the spring, cuts the circuit and the coolEverything is now ready for
ing solder fixes the ratchet.

The
is again set against a tooth.
shown has been patented by John Erickson, of Chicago,
and assigned to the Automatic Electric Company. Such coils
action as soon as the spring
coil

cannot conveniently be substituted for ordinary coils in existing plants. It is therefore interesting to find another type of
self-soldering coil designed with this in view.

The remaining

the circuits should be as far apart as possible.

Mr. C. W. Stone said that many complications in station
wiring have been due to the desire for flexibility and to proThus there
visions for contingencies which may never arise.
have been used many

He

trouble.

tie

make

switches which are likely to

advises the use of few such

ties,

but

if

ties

are

He also recomused enclosed switches should be employed.
mended putting the potential transformers on the low-tension
side of step-up transformers.

did not agree with Mr. Blackwell's
conductor should be stirrounded and
separated from every other by a continuous fireproof barrier.
For very high tension work he would omit the fireproof barrier.
No material is known which is of much value for use as
a barrier on circuits of 60,000 volts and over.

Mr.

P.

M.

conclusion

Mr. L.

many

Lincoln

that

C.

each

Marburg

said that

if

the transmission

line

pass

miles over country without any fireproof barriers, they

need not be introduced

at the sub-station.

that the absence of barriers

Mr. Jameson stated

would cause many accidents

in the

station in the course of a year by the accidental contact
Barriers are helpful
of employees with high-tension wires.
in preventing trouble, even if they do not absolutely prevent it.
Mr. Fay Woodmansee remarked that he did not favor the

power

use of barriers in sub-stations at an extreme end of a line.
In the power house where there are many men he would use
barriers as much for the protection of life as for the continuity
of the service.

Mr. P. M. Lincoln expressed the opinion that the time

come when

bus-bars,

switches,

etc.,

will

will

be placed out-doors,

and only the instruments will be kept in out of the weather.
There is no good reason for placing the switches and bus-bars
under cover. To carry the barrier idea out to its logical conclusion there should he barriers all the way from the power
house to the sub-station.
Mr. W. B. Jackson said that in the f.ir Wc;t, sub-stations
are built in the open air as Mr. Lincoln suggested.
Mr. E. N. Lake again emphasized tlio importance of barriers for the protection of life in power houses and subHis jocose reply to
stations, as that is the first consideration.
Mr. Lincoln's argument was that if the line wires were as

KIG.

parts of Fig. 2

New York

of

2.

— AD.VMS

show such
City.

The

HE.\T COIL.
II.

.\dams,

easily understood.

When

a coil, the invention of A.

action

is

the solder melts, the pin slides through the spool, the clamping
contact fingers sliding down its metal shell. To reset, the coil

and spindle now cooled and rcsoldered, arc pulled out and
Mr. Adams' patent has been assigned
Western Electric Company.

reinserted, inverted.

the

to

LOCK FOR TELEPHONES.
For the case when one wishes to leave his telephone and
assure himself it will not be used, F. S. Smith and T). C. Rein'i~his conD. C, have patented a lock.
band adapted to surround the neck of a desk
stand above the hook lever. Its width is such as to hold the
lever depressed. The band is constructed with outwardly turned

ohl,

of Washington.

sists

of a

flat

ears

made

to

receive

the tongue of a padlock.

RINGING DEVICES.
automatic ringing cut-off for automatic systems has been
invented by J. G. Roberts, of Chicago, his patent being .as-

An

signed to the Western

Electric

Company.

The

device

arranged that after a predetermined period, the ringing
stopped and a "don't answer" si.gnal toward the caller

is

so

will be
will

be

automatically substituted.

Two

patents for a step by step ringing system and apparatus
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This latter relay removes the line relay from circuit.
Another patent granted to the same inventor and with the
above assigned to the Kellogg Switchboard and Supply Com-

for a party line system have been granted to X. E. Xorstrom, of
Chicago. The scheme involves a sectional line to be built up

lay.

station to station by the operator at central, and under
her control the desired station or stations connected to the
Hne and signalled. -Ml this is accomplished without assistance

from

This circuit is designed
between two swntchbcards of special and different
It provides the usual comtypes, upon the call circuit basis.
plement of signals.
SW1TCHB0.\RD SYSTEMS.
A call distributing system of operating is planned by J. .\.
Aven, of Sweden, in which the connecting operators sit before
a full multiple, all line signals, however, being concentrated upon

pany, describes a special trunk circuit.
use

for

from the individual stations involved.
HIGH-INSUL.^TION TR.\NSFORMER.
the use of telephone dispatching in connection with electric railways is progressively extended, the necessity of protect-

As

ing the telephone user from shocks becomes more and more
an important feature. In order to avoid any shock from direct
leakage from high-tension lines to the telephone wires upon the

The distributing operator notifies the
an annuncialtor board.
connecting operator of incoming signals and calls are answered
in the multiple by the connecting operator and completed by
her.

John Wicks and D. McKay, of Riverside,
ing to each station a line

is

on one limb of the
because

rings,

of

tlie

second side of the

have adapted

number and then connecting up

From one

terminals oppositely to the same hne.
ring

Cal..

working by assign-

the strowger system to two-party selective

and from the other terminal the

line,

interconnection,

reversed

W. W. Dean

line.

these

terminal the

on

are

the

has been granted two

and J. W. Lattig and C. L.
busy test system. These are adaptations to meet the requirements of special switchboard systems.

patents for special trunk circuits

Goodrum

a patent for a

Letter to the Editors.
Warth Telephone
the Editors of Electrical World.

To

Sirs

— In

issues of
FIG.

— KR.VNK

3.

TELEPHONE TR.V.NSFORMER.

a repeating coil

poles,

stop such currents.

side

thoroughly insulated from the primary, and

is

how

from the weather. Mr.
is shielded
assigned to the General Electric Company.

entire

apparatus

patent

is

the

Frank's

SWITCHB0.\RD.
Burke, of Brooklyn, has patented a multiple commonbattery system with two wire jacks and single strand coils. The
plugs have but a single solid shank and change the jack conE. J.

tacts

upon

The

insertion.

lamp receives an intermittent

line

current for calling purposes, while for supervising purposes the
same lamp receives a steady current.
.Mr. W. W. Dean has obtained a patent for a two-wire, com-

mon-battery switchboard
1

clays

arc

scries

in

in

which the

circuit, in

and cut-off

line

The

non-actuated condition.

the

line

such that the cut-off relay will not operate
The supervisory relay is then
tntil the insertion of a plug.
hrought in parallel with the line relay, the combined resistance
liiMHK <-iiffi<-icntly low tn permit the operation of the cut-off rerelay resistance

"Xew Telephone

your review of

March 30 and May

Patents" in your
you comment upon two patents

11

(Xos. 845,282 and 850,079) recently issued to me for telephone
.\ somewhat erroneous statement is made to
the effect that "the success of the apparatus seems to depend
upon the condeitser shunted about one winding of the receiver,"
I desire to advise you that while I have used condensers
etc.
repeater systems.

may be used at each station to
Frank,
of Schenectady, has under
J. J.
the title "Telephone Transfonrier," patented the coil shown in
It will be seen at a glance how the secondary
section in Fig. 3,
same

Repeater.

is

manner shown, your criticism
The
under certain conditions.
success of the apparatus, however, is not dependent upon the
resistance
.\ non-inductive
use of a condenser as a shunt.
used as a shunt with proper adjustments of the other elements
is satisfactory and the shunt may be variously applied to that
Several arrangeside of the circuit, as you will appreciate.

satisfactorily as a shunt in the
is

justified

they are

if

used

ments of means for operating
the claims of

my

may now occur
way

is

t)he

repeater within the scope of

known

patents are possible and

to others.

You

to

me and

reaHzc, of course, that but one

necessary to illustrate an invention in a patent

while

may

cover that way broadly regardless of moililica.\s a notable precedent I will cite
tions as to minor fe.itures.
Professor Bell's original patent covering the speaking telephone. This p;i.tent covered bro,adly such a modific.Ttion of his

the claims

apparatus as the subsequently incorporated permanent magnet,
while his patent drawing only illustrated an electro-miiKuti.

Nathaniel

CoLi'MUUS, Omii,

Wakth.

G.

DIGEST OF CURRENT ELECTRICAL LITERATURE
for

OynamoH, Motorii and Transformers.
I>i-lfrin\uiilu>n nf Lciik-iinr

sirable

to

mination
poIe.H.

l-aclor—K. I'oni.— It
for

have siinjde nielhixls
of

'I'he

the

leakage

determination

factor

by

for the direct
re(|uirc

experimental

the

deter-

both main and auxiliary
means of (he ballistic galva-

The author

measurement of

often de-

of

nometer it nothing more than a
method devised by l< GoUUrhmidt
tain disadvantages.

is

the

the »te of resistances of

ial)rpralory
i-i

experiment.

very simfile,

lint

A

has cer-

two zero methods
leakage coefficient, ". They

(Icscrihe*

known

v.ilue,

"as contained.

instance,

in

nometer always
bridge."

a
at

imsl-olfice

hand

in

box, and

nl

connection

Tliey require only a very small

.i

sensitive

galva-

the

Whcatstonc

number

of turns, in

with

cases even a single turn being sufficient, and they also
In the lirst method one turn of
lead to very accurate results.
wire is wouml round one lield pole near to the yoke, and an-

many

other turn round the arinaliire. The two turns arc connected
in series across the outer terminals of the Whe.itslone bridge
(I'"ig. I) and the.g.ilvanoineter is joined to the middle terminal

and

to

the

|miiiiI

when- the two turns are jnined

logelher.

:

Ji-NE

Till-

and

ELECTRICAL

iyo7.

15,

connected that their induced

coils are so
.'

resistances unpkigged in

nometer, the

R

iMit

and

way

no deflection

will

imir

I'

mm

c

imu

r

f.'s

the

direction,

sistances are unpkigged in such a

closing the excitation,

m.

e.

and are consumed in
If these
the Wheatstone bridge.

same

act in the

,11111

is

re-

when opening

that,

or

obtained in the galva-

equal the drop in the resistance

just

R

equal the drop in

we

arm and

thus obtain at

W"

(3

R L D

:

1
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.

specification of a British patent for a Nernst lamp wliich does
not need to be preheated.
For this purpose the filament is a
mixture of conductors of the first and second class (that is,

and electrolytic conductors).
In such filaments are
combined the heating medium and the illuminating agent of the
ordinary Nernst lamp.
Previous attempts in this respect have
shown a short life of such lamps. The inventors have now obtained good results with tungstate of thorium or zirconium or
metallic

the

second-class conductor

like

tained

by

tungsten,

chemical

action

such as tungst.ate being obchemical compounds of

;

between

such as oxide, chloride or nitride of tungsten, or

tungsten alloys or combinations with a second class conductor

-uch as thorium oxide, oxide of zirconium and yttria, or the
The filament is to be used in a vacuum or in

like rare earth.

FIG.

I.

— DETER

NATION OF LEAKAGE FACTOR.

.MI

once the leakage coefficient as the ratio of e pole to e arm or
the ratioi^ of R poir to R arm.
As an example, we may insert
1000

R arm and increase R poii-, beginning with 1000
no deflection is obtained when opening the excit-

ohms

ohms,

in

until

ing circuits.

for instance, this

If,

to 1150. the leakage factor will

of

test,

wliich

is

superior

higher sensitiveness,

be equal to
the above

to

as follows

is

armature turns are again made
turns

now connected

are

the case for

is

:

account

The number
The ends

alike.

across

outer

the

pule equal

Another form

1.15.

on

B

its

of field and
of the

Th0, + 2W0c=ThW=0»
Z
The

field

of

the

Wheatstone bridge, while the armature turns are connected in
series with a galvanometer or millivoltmeter to one outer terminal and one middle terminal of the bridge, the arrangement
being so that c an,, becomes balanced by a portion of r p<,ie

— DETERMINATION

FIG. 2.
it,

in

same leakage

R

OF LEAKAGE F.MTOR.

potentiometer fashion

coefficient

=

1.15

Assuming

(Fig. 2).

as before,

we

—

now

shall

the

have, for

ohms, R pole
R arm =150 ohms;
whereby again the galvanometer will show no deflection when
the circuit is opened or closed.
This method allows of very
accurate determination of the leakage factor, and the time required for it is not more than a few minutes.
In testing it
was found that, even for small machines, a satisfactory result
could be obtained with only one turn each round field pole and
armature. The galvanometer was of the moving coil type of
instance,

arm

1000

an ordinary millivoltmeter is
will be necessary to have more than one turn
but.
Loud. Elcc,
cases, three or four turns should suffice.
high

sensitiveness.

If

;

^'iiiglc-Pluisc

Motors.

— H.

Spever.

R.

—
— :\n

used

it

most

in

May

24.

illustrated article

on several new types of single-phase motors. like those of
The autlior traces the evoSchuler, Fynn-.Mioth and Osnos.
lution of these motors from the elementary induction, series,
and series-repulsion varieties and discusses their relative characteristics.

Losses

— Lond.
ill

nice.

.Motors.

— C.

Eiii''ing.
!•".

May

S.mith.

2,3.

— The

of

his

paper giving brief de-criptions of various methods for the experimental determination of losses in motors. Lond. lilec.

—

ling..

May

17.

—

—

.'\
Polyphiisc Induction Motors.
R. U. .\rihjhali).
paper
on the principle of construction of two-phase and three-phase

induction motors.

— Lond.

I'.lct.

I'.iii;..

Lamps and
Moilificil .\rnisl

l.iiiiif.

— W.

May

24.

Lighting.

N'eknst

.\ni)

L.

Stoc kem.

— The

+ 2 W O3 = Z r W= Os
is

reducing atmosphere.

—

Engineering.

May

23.

—

—

Tungsten Lainl>s. C. Clerici. A paper read before the
Milan section of the Italian Electrical Association. The lamps
of Italian manufacture exhibited by the author were for 60
candle-power at 100 volts. They absorb 60 watts and consist
of six filaments in series, witli a total length of 640 mm and a
Efforts have been made to produce
diameter of 0.05 mm.
finer filaments, and some have been made with a diameter of
0.03 mm which would correspond to 20 candle-power for a
iio-volt lamp, but it is impossible at present to say whether
Life
such lamps can be manufactured on a commercial scale.
watt
tests of the 60-cp lamps show that the consumption of
per candle is well maintained for a period of 500 to 700 hours,
which compares well with the life of the ordinary carbon lamp
of 3.1 watts per candle.
A few lamps have run at this consumption for 1500 and even 2500 hours. The 60-cp. no-volt
lamps have a resistance of 33 ohms cold and 170 ohms at
The tungsten lamp giving 70 candleworking temperature.
power at 70 watts was compared with the carbon lamp overThe filarun to give the same candle-power and efficiency.
ments were then compared with the following results
i

Tungsten.
I.cngth

6.40

Diameter

O.o8.«;

Radiating surface in

Watts per sq. mm
Candle-power i>er sq.

mm

sq.

iio.

to

1.75

o.og
49.5

0.63
0.63

mm

Reducing the carbon

Carbon.

the

*.4
1.41

same candle-power per square

millimeter as the tungsten the watts per square millimeter be-

Reducing the carbon further to an
come 1.03 for carbon.
emission of 0.63 watts per. square millimeter the candle-power
It is thus impossible to
per square millimeter becomes 0.13.
obtain

conclusion

0=

tungstate produced

Elcc.

equal to

r

very finely pulverized and heated in
Thereby the tungsten combination is
reduced to metallic tungsten, and thorium or zirconium oxide
In this manner a very fine powder is
remains unchanged.
obtained, in which the tungsten and the conductors of the second class are present in the most intimate distribution possible.
The filament obtained from such a mixture is stated to be "of a
singularly even structure and the process facilitates the production of material of a very even, unchanging quality." Lond.
a

of

terminals

an inert atmosphere, and is to be operated with alternating
current in series with a ballast resistance. The mixture of the
compound of tungsten with the thorium or zirconium oxide is
For instance,
heated in a reducing atmosphere of hydrogen.
oxide of thorium or zirconium is melted together with tuugstic
acid in an iridium crucible, in an axyhydrogen blow-pipe, in
such proportions as to produce thorium or zirconium tungstate
according to the following formula

portion

similar

of

radiation

visible

from carbon and tungsten, the pro-

radiation

greater in the metal.

at

Hut the

a

given

tun.ifsten

temperature

being

lamp has the further

The actual
advantage of the higher working temperature.
working temperatures are 1950 degrees C. for carbon filaments,
operated at 3.1 watts per candle-power, 2000 degrees C. for
These temperatantalum, and 2300 <legrees C. for tungsten.
tures are not relale<l to one .mother as the melting imints of
the various materials, since carbon melts at 3500 degrees C.
It is probable thai they
.ind tungsten at about 3200 degrees C.

—

—
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are rather related in the proportion of the vapor tensions of
The working temperature, in fact,
the respective materials.

depends on the slow evaporation of the material of the filament
below the melting point Lond. Elec, May 24.

—

Mercury-Vapor Lamps

in

Damp

Places.

—A

note stating that

mercury-vapor lamps lend themselves very advantageously to
the lighting of places where the atmosphere is damp and
charged with vapor, and in which the operation of arc lamps
The case is cited of a factory having
is not sufficiently reliable.
a floor area of about 7100 sq. ft. and 14 ft. high, in which 12
Cooper Hewitt lamps are employed for lighting. They are fed

The
in series off a continuous-current supply at 220 volts.
tube of each lamp is 3 ft. 9 in. long and i in. in diameter. By
means of an appropriate reflector the light produced is distributed with an illumination of 955 candle-power at an angle
two

of 45 degrees below the horizontal, of lioo candle-power at
The consumption is
60 degrees and of 1200 at 90 degrees.
about 385 watts per lamp, giving a total consumption of 4620
Forwatts, or 0.65 watt per square foot of surface lighted.
merly 24 arc lamps, each consuming 660 watts, or a total of
15,480 watts, were used; the power consumed was then equal
to 2.2 watts per square foot of surface lighted. Lond. Elec,

—

May

24.

—

—

Temperature of the Mercury Arc. C. T. Knipp. An abof an American Physical Society paper on measurements of the temperature of the mercury arc in a Cooper
Hewitt lamp by inserting thermo-couples properly protected
With a current which gave apalong the mercury column.
proximately the same illumination as in commercial lamps the
temperature was found to be 147 degrees C. at the anode, 164
degrees C. at the cathode and 178 degrees C. at the point midway between the anode and cathode. In general the cathode
was found to be hotter than the anode, while the midway point
was hotter than either. Again, the individual readings obstract

tained

the

at

much more than

cathode fluctuated

those

the

midway

Train

points.

Lighting.

Physical Review, May.

—An

illustrated

Dalziel system of train lighting in
plied

a

at

purely

purpose

of

the

Verity

which the lamps are sup-

constant voltage, the regulation being effected by
apparatus.

electrical
is

description

The machine employed

practically a reversible booster,

for

this

which maintains the

lamp voltage constant by giving a positive or negative boost
An arrangement is provided for
to the dynamo voltage.switching over to a battery,

when

the

train

comes

to

small

slits in the screen 5;. which receives the illumination to
be measured. 5i can be rotated about its axis, and the illumination thereby varied until a balance of brightness between 5i

and S2

The

obtained.

is

a direct-reading scale, 10

from o

to

that

in.

rest or

—
—

slows down. Lond. Elec. May 24.
Photometer. An illustrated description of the Trotter universal photometer which is based on an application of Crova's
law as a means of eliminating the color difficulty, Crova hav-

long,

is

.S:

then read off on

and graduated so

The scale is almost
being much more open at

as to read

2 candle-feet.

evenly divided

length,

the lower end,

throughout
so

illumination of

its

feeble

illuminations can be accurately measured.

If,

instead of the illumination, the candle-power of the source of
light

required, the screen 5:

is

direction being determined by

is

turned towards

means of

it,

the correct

and scale, and
the illumination measurement is then made. This value, multiplied by the square of the distance in feet of the photometer
from the lamp, gives the candle-power required. Lond. Elec.
a lens

—

May 24.
Lamp Testing

Rev.,

in Switzerland.

Some

notes of the co-opera-

between the central stations, the Association for Buying
Incandescent Lamps and the Testing Material Bureau in
Switzerland. The latter bureau is consulted whenever there is
a disagreement between buyer and seller of lamps.
The Association for Buying Incandescent Lamps endeavors to improve
the quality of the lamps by means of a systematic control.
It
is proposed that all
central stations establish simple photometric testing-rooms and test 80 per cent of all lamps at their
tion

rated voltage as to efficiency, while 20 per cent of every ship-

ment received

The

tests.

is

latter

submitted to the Testing Material Bureau for
Bureau sends only a summary of the results

to the central station

lamps.

On

to place a

and

retains the test sheets of all single

the other hand, the central stations are expected

summary

of the results of their tests at the disposal

of the Testing Bureau for use in their yearly statistics.

Bureau

Testing

Schweiz. Elek.

supplies

Zcii., 1907,

standard

lamps

page 42; Jour.

f.

to

the

The

stations.

Gasbei,

May

iS.

Power.

ob-

tained at the anode, while there was scarcely any variation from
a smooth curve either for increasing or decreasing currents at

XLIX, No. 2+

Vol.

—

—

Poivcr in Rolling Mills. D. S. Bigge. An illustrated Iron and Steel Institute paper on the development of
electricity in the iron and steel industries with special reference to its latest application to reversing rolling mills of high
power. For the purpose of complete electrification rolling mills
may be divided into two classes, namely, those which have blast
furnaces adjacent and those which have not. In case there are
Electric

blast furnaces available, electric

power may be cheaply gener-

ated by means of gas engines operated by the blast furnace
gases.

such cases "the cost of power production will be

In

foimd to be very low and sliould in no case exceed 0.5 cent per
kw-hour," while under favorable conditions the cost has been
brought down considerably below this figure. Under such conditions the electrification of the whole plant has the following
Now that the electric reversing-mill problem has
advantages.
been solved, it is possible to entirely dispense with all coalFurfired boilers and llieir attendant charges for firemen, etc.
ther advantages arc, increased output, extreme simplicity, decontrol over rolling-mill
any stage of all rolling operations
by the use of electric recording and automatic instruments.
There is further a gain in space and a great reduction in power
used in connection with reversing rolling mills, owing to the
method of utilizing a balancing converter upon the Ilgner printhe energy absorbed by the converter, which is ilerived
ciple
direct from the central generating station or mains, being about
one-tenth of the maximum value or loniue upon the mill, even
when the load fluctuates on the mill between o and 10,000 horsepower. In the event of new mills being l.iid down the rollingmill motors can be easily applied direct to the rolls without the
necessity of large and costly foundations, as is the case at present with heavy reciprocating sliani rolling-mill engines. Owing
to the above considerations it is possible in the majority of

creased

cost

costs and

of

up-kecp,

power absorbed

absolute

at

;

KIO.

ing I'.imiJ that

if

3.

—DIAGRAM

two

OP PHOTOMETER.

lights, differing

cvin as nuich

in color as

and an ordinary camllc, arc bnlh viewed through a
yellow screen, thus making them practically monochromatic
The arrangethe relative illiiiMination it thereby unchanRcd.
ment is shown in Fig. 3. A small .standard lamp I- connected
to a 4-volt battery, throws a beam of light which is reflected by
Ihis is viewed through three
the mirror
onto the screen St.
daylight

M

very largely reduce the power cost per ton of steel
Less than 20 kw-hours are used per ton of blooms
lolled, which, in the case of mills having blast furnaces adjacent or waste gases available and producing electrical energy

cases to
rolled.

at 0.5 cent

per kw-hour. works out at under 10 cents per ton

—
Jv.VE

—

The author

describes

many

with

detail

in

Hildegardehiitte in Austrian

the

illustrations

which has been running

Silesia,

for almost a year.
It is the first large electric reversing roUmg-mill in the world. .-X report of the discussion in Lond.
Eng'ing, May 17; Lond. Eiig'ing, May 10.
Water Power Versus Steam. ^H. von Schon. ^The third of
his articles on hydroelectric power versus steam for industrial
plants.
The author describes three typical modern waterpower stations, namely the plant at Sault Ste. Marie, the plant
of the Georgian Bay Power Company, Ltd., of Toronto, Can.,
and the plant of the Patapsco Electric Manufacturing Company, near Baltimore, Md. Finally, concise data are given on
SO undeveloped water powers in different states in this counEng'ing Mag., June.
try.
Gas Engines. R. E. Mathot. The first of two articles on

—

—

—

—

the design of

modern gas producers and gas

Some

engines.

Eng'ing Mag., June.

Mines Quarterly, April.
Development of Direct-Current Traction. A table giving
statistical data on the evolution of direct-current traction since
The most interesting feature of the table is the increase
1879.
of voltage on the trolley wire from 150 in 1879 to 2 x 1500 on
The voltage at
the experimental line of the Vienna railroad.
the motor terminals on the latter line is 750. It is pointed out
that this evolution does not seem to have yet reached finality.
Elek. und Masch.. May 19.

—

—

—

—

Three-Phase Traction. G. B. Werner. A paper read before
Electrical Engineering Section of Columbia University-.
The reason of the adoption of electric traction for steam railis

to reduce operating costs or to increase earning capa-

city.

The author

mile

double-track

briefly discusses the electrification of

an 80-

with an annual traffic of about
This calls for the expenditure of ap-

section

1,500,000,000 ton-miles.

proximately $2,500,000, deducting the value of the steam locomotives replaced. The fixed charges on this capital must be
charged to the operating expenses and still a material saving
must be effected. There will be used about one-half the number of locomotives with electricity as motive power and the
total saving in locomotive operation will be from 16 to 22 per
cent with electricity, averaging about 18 per cent.
ing

power of

The

horse-power capacity of the electric locomotive per
weight.
This makes possible a higher traffic density per mile
of track by three factors use of higher accelerations, greater
running speeds and heavier trains. The removal of track congestion, due to the fact that higher speeds are possible with
heavier trains, raises the revenue-bearing train-mileage and
the net income, independent of the greater number of passengers who utilize the better facilities afforded by better schedules, more frequent service and the greater degree of safety
and comfort. Further incidental advantages of electric traction
are the smaller wear and tear on the track, etc., elimination of
smoke, and the greater velocity of train movement and greater
readiness for service. The author then discusse? some of the
ton

of

:

of three-phase

electrical generators, with an aggregate capaabout 750,000 horse-power, are being installed annually
Germany. The capacity of the electric generating stations is
present about 6,000,000 horse-power, the capacity of insu-

wooden

features

shaft

and rotating

in ball

in

weight,
chanical

He

trolley

then briefly

and rugged me-

discusses

the cascade

system of speed control, points out the advantages of the constant-speed characteristic of induction motors for long-distance
railway work and the value of recuperation.
of

recuperation

lies

in

the

fact

that

the

"The

final

value

watt-hour per ton

is reduced from 10 per cent to 40 per cent
varying with the degn"ee of the various influences present. The
lower watt-hour consumption thus reduces the size of the generating station necessary for the given traffic, and the transmission and transforming apparatus.
This result not only de-

mile consumption

A

charges on the investment

few remarks are

finally

for

made on

May

Elek. Zeit.,

— D.

—

23.

A. Trickett. While for
small motors the squirrel-cage construction of a rotor has distinct advantages, it is best to adopt a slip-ring rotor for larger

The author

sizes.

Motors.

Induction

Starting

summarizes the formulas which indi-

briefly

cate the lines on which to design the starting resistances for

such motor, stating the procedure to be adopted
particulars of the machine are not on hand.

May

complete

if

— Lond.

Elec. Rev.,

24.

Electrophysics and Magnetism.
Theory of Ferromagnetism. R. G-\NS. —-A paper read before

—

Berlin Electrical Society.

the

B

{H)

Besides the magnetizing curve

=

of interest to aUo determine the curve m
P
(//) for ferromagnetic substaiKes.
In this case the permeability M is defined by the equation
:= f

it

is

dM

d B =f>'d (H) -\-41r
For reversible changes the right hand of this equation becomes
f^d(H), since
is
constant.
This resolution oi d B into

M

two parts has the additional meaning that

and

crease of magnetic energy

sidered

May

Hd M

("wahre")

true

the

as

-d

is

H

M

heat.

magnetization,

the in-

is

con-

is

Elek.

Zeit.,

23.

—

the

electric

equipment."

the necessity of two over-

—

of the

tigation

relation

and the speed

teresis

at

his chief results are as follows

duced

to equal

maximum

:

If the hysteresis losses are re-

is independent of
docs not exceed about 10.000.
Upwards from that the loss of energy increases with the frequency. The demagnetization under the same conditions is independent of the frequency.
The permeability decreases in

the

weak

fields as the

B

bility

frequency increases, and does so most rapid-

maximum on

ly at its

;

increasing the

field

strength the permea-

for different frequencies approaches a

\xtr\A.

Elec,

Electric
theoretical

May

Resistance

and

Magnetism.

paper on the effect of

modification of that of
hypothesis,

Physical

to

Rez'ieii.:

constant value.

24.

on metallic resistance.
lar

induction, the loss

frequency so long as

a

— E.

P.

Adams.

transverse magnetic

—
field

The author gives a theory which is a
J. Thomson, based on the corpuscu-

J.

explain

some of the experimental

facts.

May.

Electrochemistry and Batteries.

creases the cost of producing energy, but also diminishes the
fixed

and towns.

tions for the supplj of cities

bearings, the current being

starting operation, overload capacity

construction.

lated electric plants being about six times that of central sta-

between the energy loss due to hyswhich the cyclic loss is accomplished
and incidentally also of the dependence of permeability upon
frequency.
The author used a purely calorimetric method and

This construction comwheel in rolling friction
with the broad contact of the Siemens bow. The motors are
mounted between the driving axles and drive the axles by
crank pins and coupling-rods. The author then discusses certain advantages of the induction motor over the series directcurrent or series single-phase motor, with respect to efficiency,
the

at

Hysteresis and Permeability of Iron in Relation to Frequency. L. Sch.\mes. An account of an experimental inves-

taken from them by carbon brushes.
bines the advantages of

At present

locomotives,

such as have
been in actual service for several years in Europe. The current collectors consist of two long rollers mounted on a
structural

—

city of

earn-

the road will be raised as a result of the greater

—

An article giving statisand Gas.
For the distridata on gas and electricity in Germany.
bution of energy, electricity is now used at least as much as
Electricity

G. Dettm.\r.

tical

the

roads

Systems and Appliances.

Installations,

gas.

Traction.

1327

head working conductors. The additional investment required
for their suspension and insulation is said to be compensated in
the saving in weight of copper. The heaviest charge for repairs
and maintenance which is the labor for periodical inspection
School of
will be the same for two conductors as for one.

—

principles of the design of gas engines are given in the present
installment.

—A

ELECTRICAL WORLD.

1907.

15,

——

—

S'eti'

Electrolytic .-llkali

illustrated

Works.

description of the

— L.

new

H. Baekeland.

electrolytic alkali

—A

fully

works of

—

—

—

—

—
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& Funding Company,

the Development

Townsend

:he

—

;

The

cell.

at

Falls, using

point

and various

much

Xiagara

construction of the

cell

improvements which have recently been made, especially in
the diaphragm, arc described. Elcctrochcm. and Met. Iiid..
June.
Metallic

—

—

the

XLIX, X<

Vol.

form of a

the dielectric in

that

is

—

plate can stand

very

higher voltages near the center of the plate than near

For instance,

rim.

of

plate

glass

a

mm

0.5

thickness

stands voltages up to 67.000 near the middle of the plate before it breaks down, while portions of the plate near the rim

Escard. .\ review of methods for
^J.
producing metallic calcium and of applications
of calcium and its alloys. L'Eclairage Elcc. May 25.

break down at about 1 1,700 volts. Tests were made with alternating current of 50 periods per second in which a certain kind
of glass plate was tested both at the center part and near the

Units, Measurements and Instruments.
O. C.\.n'TER. .\ description of a device of .Amlutcnul'ter.
nion, intended to replace the .\eef or Wagner interrupter

rim.

Calcium.

electrolytically

—

—

The

results are given

Fig.

in

which the abscissae

in

5,

represent volts and the ordinates represent the thickness of the

The curve

glass plate in millimeters.

voltage near the center of

down

voltage

gives the break-down

17

and shows

plate,

tlie

that the break-

The

proportional to the thickness of the glass.

is

curve b gives the break-down of the voltage near the rim.
These experiments were made by Moscicki, who concludes
that for the rational construction of a condenser the rim of the
is the most dangerous point, so that it should be
strengthened there as much as possible. Further, the extension
of the rim should be reduced as much as possible. Further, any
foreign body between the dielectric and the charged plates repre-

dielectric

FIG.

The arrangement
mounted so

4.

— INTERRUPTER

shown

is

in

Fig.

CIRCUITS.
4,

"where

A

the

is

steel

B
can be turned around point A.
i.a battery.
If the switch T is closed the current magnetizes
which attracts the right half of A so
the electromagnet
that the contact A' is closed. The current from the battery has
now two other circuits at its disposal, namely through the secplate

that

M

M

ond winding of
and through the winding of .V/,. In this way
is demagnetized while .U, is magnetized, the left
the magnet

M

arm

A

of

K

therefore attracted and the contact

is

broken

is

adjustment necessary if only
the current is sufficient. The apparatus is stated to operate abThis is due to the fact that the windings
solutely sparklcss.
This
of the electromagnet A/ are equivalent to a condenser.
construction is recommended for induction coils, in which case
It
is only necessary to place a secondary winding on .Ui.
it

and so

There

on.

is

no

Elek. Zeit.,

Determining Electrolytic Resistance and
T.\Yi.oR.

m.

f.'s,

—

If the

it

may

polarization capacity

is

Capacity.

May

—A.

constant for small

by an inductance

offset

lie

in

28.

(lone by

;

many

In regard
hiKh harmonics, hence of several frequencies.
toward alternating currents an electrolyte, with

to its behavior

polarizing electrodes,

may

be regarded as a resistance in series

with a capacity, a second resistance shunting both the resistTlie author sliows that
ance and the capacity in some cases.
it

is

possible to balance this combination in a bridge

ing a

shunted inductance

electrolyte.

l^liysical Her..

Condensers.
article

in

—

ScHMiirr.

J.

the

same arm with

liy

the

insert

sliuiUcd

May.

—The

lirst

part

of

an

on the construction and uses of high-tension

iilu.Ntrateil

conden.scrs.

Induction
duction

important that the

is

w'ith the dielectric at

article

be continued.

to

is

Coils.

—E.

W. Ehnert. — The

conclusion

of

his

on the theory and predetermination of inThe author gives brief descriptions of various

paper

coils.

some notes on the construction of induction
und Mascb.. May 19.
Photometer Sec abstract under Lamps ami Lighting.
Radiation Pyrometer. C. H. Willson .\nd F. M.^eulex.
fully illustrated description of the principle and operation of
Elek.

coils.

—

.\

—

—

the Fery radiation pyrometer, which

ment of

the total radiation,

tachment

in

Quarterly.

is

based on the measurea recording at-

and of the use of

School of Mines

connection with this instrument.

.April.

Telegraphy, Telephony and Signals.

Loaded

'I'elephone

Cable.

—

.-\

illustrated

fully

description of

Lake Con-

the telephone cable, loaded with Pupin coils, across

Some mechanical

stance.

were

to be

difficulties in the

loading of the cable

overcome. Its resistance is the sum of that of the
tin- Pupin coils.
The stranded copper conduc-

conductors and

tors hare a cross-section of 1.77 sq.

mm.

The guaranteed

re-

was 20 ohms per kilometer of double wire. The restance of the coils was guaranteed to be 20 ohms, so that the
total guaranteed resistance per kilometer was 40 ohms, while
the actual resistance worked out at ,!.1.5 ohms per kilometer,
he guaranteed capacity was 0.05 uif. per kilometer; the
actual value was 0.038 mf. per kilometer. The guaranteed selfinduction was 0.20 lienry. while the actual was 0.21 henry. The
alternating current used had a fretiuency of 900.
l'"rotn this
follows that the damping factor is o.oi guaranteed or 0.0072
actual value
Tliis is compared with three of the most recent
cables of best construction, but not loaded with Pupin coils,
having about the same dautping factor as the lo.ided cable. In
its properties the Lake Constance loaded cable is nearl>
iqunl
to the unloaded cable from Cuxhaven to Heligoland, .iiid the
stance

'i

has a cross-section of copper of 12.6

former has only
thai

lilee.,

'I'elenraf'h

don.

1.77 sq.

;i

mm

while the

,

its

It

smaller cross-section

is

clear

cheaper

is

24.

Switchint^.--\\\ the central telegraph office in Lon-

lelegrapii switching

telegraph

politan
ipflice

.May

s(|

mm., or about one-seventh.

the loaded cable with

— I.ond.

I

The

surface.
26.

interrupters and

latter

t

the

Anc May

illustrated

e.

with the

series

of

points

Elek.

11.

Wien. The objection to his
method is that it is not independent of frequency, even if the
The author
electrolytic capacity be independent of frequency.
proposes a method of attacking this problem which will allow
that is, one with
the use of a commercial alternating current
electrolyte, as has been

all

special

not necessary then to add a condenser.

is

sents a danger point.
For this reason it
charged plates should be in close contact

it

oflices

system

is

employed by which metro-

can be interconnected

at

central

the

so that lelegrains origin.iting al one metropolitan office for

another metropolitan office are sent direct instead of being rereceived In and retransmitted by the central office.
The ar-

rangemenl
condudeil.
-HESl'l.T.S

A

review

is

first

or KINIIKNSEII TESTS.

given of the difTerenl fornn of dielectrics used

by dinrrcnt lirmn for such c<indenser<t, and the inlierent disof plate condenser', are |)ointed out.
The chief

adv.iiitaKe''

Multiple

make

is

cirscribed

— Lond.

and

Elcc. Rcx'

'relephiiny.~.\.

.May

.M.mok.

The

to

be

recommendiug

ti>

.irlicle

is

24.

—

.\

note

use of electric reson.ince in the application of highfre-

<|nciH-y alternating riirreiits

ciple

illnstr.'Ueil.
.

"if

the scheme

is

for mnltiple lelepliony

indicated in

I'ig

6.

where

ihe prinI.,

I.,

is

the

—

—
jr.NE

—
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transmission

lint. £1 E-- sources of high-frequency ahernatiiig
Li L- self-inductances. Mi M: microphones. T, T:

currents.

.

telephone receivers and Ci C2 capacities.
The letters marked
with the same figures belong to one tuned circuit. The tuning

£.
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designation

plates advising the public that the patenir-, reserve the rights of marine and aerial navigation.
The -^orld

we

can live in grows larger as we escape from the land to the
water, and thence to the even more tenuous medium.

The

=hC

=r^/

LD

K

Electric Vehicle and

the Central

Station.
/;

>^M,

FIG.

6.

9Ji

— MULTIPLE

the lif« of trade,"

t

—

—

—

P. F. Walkek.
.An article on the properand use of mineral lubricating oils. The author points out
the need of more work in all phases of the oil question and
especially in the direction of the film-forming properties.
For
an oil to be a good lubricant for a given service it should have
ties

the

following characteristics

The

:

least

viscosity

lies

the expression "Competition

in

to estimate, but

is

it

more alive to opportunities of developing their business and
e-xperimenting towards that end.
For example, the electric
be

TELEPHONY.

done by e.xperiment. The currents produced by £1 and
£: must have such a high frequency that they do not produce
sounds in the telephone. Elck. Zcit.. May g.
Cable Steamer. An illustrated description of the equipment
of the Ogasawara Maru. the latest Japanese cable steamer.
Lend. Elec April 12.
Miscellaneous.
Lubricating Oils.

truth

is difficult

does appear that
if thie lighting companies throughout the country
had a little
more competition in disposing of their product, they would

best

is

how much

Just

H

vehicle, which for the last six years has received little encouragement and cognizance from the lighting companies in general, owes its present popularity and development almost su'ciy

the manufacturers.

to

The time has come, however, when

the central stations must
take notice of existing conditions, for the electric vehicle is at
the present day a highly successful conveyance and it has come
to stay.
It has a field entirely its own which lies in its use for
every-day service, such as running about town, shopping, social

and from the

calls, trips to

office

and other services too numer-

consistent

with the pressure to be sustained; the ability to form thick
films: readiness in forming films over metal surfaces, and

power

to resist rupture
a flashing temperature sufficiently
high to avoid loss by evaporation, varying consistency, gum-

ming,

;

etc.

The

characteristic of

most importance

in

a given

case depends upon the conditions of pressure, and methods fol-

lowed

in

applying the lubricant.

Training of Artisans.

— C.

P. C.

Mag.. June.
^A paper on techThere is also an editorial

Eiig'iiig

Cummins.

nical training of electrical artisans.

on

this subject.

— Lond.

Elcc.

May

—

24.

BOOK REVIEW.
X-AVEG.ATiXG

York

:

trated.

A

THE

.\iK.

Doubleday,

By the Aero Club of .\mcrica.
Page & Company.
259 pages

New
;

illus-

Price, $\.-,o net.

book of which

is claimed by a club is
and in view of its subject "a
flight of the imagination" might perhaps be applied to this
one whioh bears the name of the Aero Club. As a matter of
fact, the club had nothing to do with jt directly, but it did a
good thing in authorijing the collection of these papers and
essays, and the publication committee, Messrs. Israel Ludlow.
W. J. Hammer and Augustus Post have performed their task
with intelligence and discrimination.
This is indeed a quite unusual and extraordinary book,
fanciful perhaps in spots, but full of data and facts and
summing up current work in navigating the air most satisfactorily.
Since the l)ook by Santos Dumont on his air ships.
we have read nothing of the same kind with so much interest,
for the 24 chapters and sections arc replete with information.
Some day copies of this Ixx^k will bring a high price, and that
day of practical realization in the new art is not so very far
distant.
We are sorry that electricity has still .so little to do
uith it, especially when we remember how great was the
excitement over the electric dirigible balloons of Renard and
Krebs, of the French army.
tti\l in this l)ook, Mr.
Hammer,
and for the matter of that .Mr. Post, represents the interest
that electrical engineers take in new develoipments. and after
all the arts are closely intertwined.
.\ very few years ago.
the idea of electric locomotives on steam roads was poohpoohed, hut to-day the odor of a steam locomotive in New
York has practically become unknown, and the turbo gener.ators that supply the electrics with current bear on them

something new

in

the

authorship

literature,

FIG.

ous

to

I.

— ELECTRIC
h^

mention,

very desirable

.\rTOMOIiILE FOR CENTR.VL ST.VTION
cleanlinc-.s

features

and ever readiness

for daily

service,

as

U.SE.

for use are

arc also the

absence of intricate mechanism, and the ease with which it can be
readily charged, which latter has beeii brought about by the
use of the mercury-arc rectifier, an apparatus specially adapted
for that purpose.

The

desirable and practical qualities' obtained from the use of

the electric vehicle in connection with central station

The

been amply demonstrated.
liany.

St.

Paul-,

The

.Minn.;

work have

Paul Gas & Lighting ComPiirmiugham Railway, Liglit &
St.

Power

Company. Bimiingham. .\la.
llie
Toledo Railway,
Light & Power Company. Idledo. Ohio, are among those who
;

have acquired that type of vehicle for their own use
Figs. I and 2 give front and rear views of a Pope Waverley
electric delivery wagon which the St. Paul Gas & Lighting

Company

is

symmetrical

utilizing.

lines

with

'Hie

wagon

plenty

of

is

substantially built along

load

capacity.

The

inside

arranged with tiers of compartments on each side of the
body suitable for tools and repair material necessary for light
emergency work.
A feature of electric automobiles thai central st.itions should
is

not neglect to consider

is

the advertising value that

is

derived
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from their use, especially in this case where signs with letters
composed of many incandescent lamps are placed in both the
rear and front of the wagon. These unique electric signs attract considerable attention both by day and night.
There is no bestter medium for improving the station load
factor than electric vehicles, for in most cases these vehicles

and by introducing water cooling

The new method

XLIX,

Vol.

of cooling

is

a

coils in the

still

No.

24.

oil-immersed type.

further development of the

water-cooled, oil-immersed type of transformer.

The water-cooled transformer was developed in order to
provide the necessary insulation and cooling for large hightension units without making the transformers as large as would
have been necessary if they had been designed on the selfIn the water cooled oil immersed
cooling, oil-immersed plan.
transformer the

oil

is

set

cooling effect of a water

continuous circulation by the
placed in the top of the transrising through ducts provided in the
into

coil,

former tank; the heated oil
iron and copper structure of the transformer, gives up its heat
to the water coil and descends between the transformer and
the walls of the tank. The induced circulation of the oil, thus
effected, secures high cooling efficacy of the oil in this trans-

former.

In the newly developed transformer the oil is pumped through
ducts in the windings and core from an outside source. With
such a scheme, transformers can be built of much larger capathan the largest existing water-cooled transformers of

cities

the ordinary type without such

FIG.

2.

—REAR

increase in size as to

show

a

VaEW OF .\UT0M0BILE, SHOWING ELECTRIC SIGN.

do not require charging

until after eleven o'clock at night

the peak has been passed.

It

seems reasonable

when

to predict th^f

—

—

come and not very tar in the future when elecautomobiles will furnijh one of 4:he most important sources
of income to the electric. lighttng- companies.

the time will
tric

Three-Phase 7500-k\<'- Transformers Cooled
by Forced-Oil Circulation.
Recently a method of building large transformers has been
devised by which an enormous amount of power may be transformed in a single unit. Such designs embody principles of insulation for high potentials and various methods of maintaining
a

low operating temperature by

cooling of the insu-

artificial

•5«/-»«//"

FIG.

2.

— TllRF.K-l'H.SSli

lK.\.N.-rok.\lKK,

SIlOWlNl.

I'll'KS

FOR FORCEB

OIL CIRCUL.MION.

prohibitive cost and to necessitate shipiiKiu of ihe tr;insformers
The forcedin parts for erection at the place of iiislallation.

- 'ti»-^KIG.

lating
fore,

1.

— KORCED

oil

OIL COOLING CIRCUITS.

medium. To make the following description clear, therea brief resume of the methods of cooling transformers is

Willi the earlier smaller lower voltage units
a proper allowance of space for ihc natural circulation of air,
but with increased
siifliced for both cooling and vcntilatiim

of importance.

;

voltages and deeper windings,
sulating and cooling

mrdium,

oil

cauir to be used for an

the natural

in-

circulation carrying

These two forms of insula
lion and ventilation were next improved by circulating air by
motor-driven fans aa in the air-blast type of transformer—

the heat

away from

—

the windings.

design allows the circulation of the

oil

be increased to

to

any desired extent, thereby procuring a rapid and positive circulation which greatly increases the cooling ellicacy of the oil.
The forced-oil circulation is accomplished liy taking the heated
oil out of the transformer tank, and etTecliiig llic cooling in an
"external circuit" comprising an oil cooler, immp and reservoir, as shown in the diagram of Fig. 1, tliereby effecting
marked reduction of size and weight of the transformer tank, of
space required for oil between the transformer structure and
lie diagram the
In
the tank, and of the amount of nil itself.
liiight of the reservoir serves to give a pressure to the oil, and
pumps are provided to force the water and nil in the directions
shown by the arrows. To prevent water from rnlcriiig lie oil
I

I

June
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from any accidental leak which might develop in the piping
or joints, the cooler is placed on the pressure side of the oil
pump and on the suction side of the water pump. In hydroelectric installations, the cooling water is taken from and returned to the

The

tail

use of a

race.

pump and

reservoir in the

tem gives much better control of the

oil

oil

circulating sys-

circulation

in

the

transformer than in the water-cooled type; and the
readily held within the limit of 35° C. temperature
Moreover, this method
rise for continuous full load operation.
of oil circulation insures such uniform and positive cooling that
much higher indicated temperatures may safely be permitted in
transformers operating" at moderate overloads.
With ample
capacity provided in oil and water circulating pumps, the trans-

forced

heating

oil

is

1231

circulation in the cooling

oil.

At

the

same

or such very large capacity are necessarily

time, transformers

much

larger and heavier

than any transformers that have been built up to present date.
The Great Northern Company transformers are 14 ft. 10 in.
high, 14 ft. long and 5 ft. 10 in. wide, and certain structural

which before have not been taken into particular

details,

ac-

count, have, therefore, required special attention.

Owing

to the great weight of active material in each trans(about 65 tons) the supporting structure follows the
principles of bridge design, and the transformer is supported,

former

from the bottom of the tank, from the cast iron cover.
See Figs. 2 and 3. In this way for convenience of inspection
and installation, the cover and active material can be lifted as a

clear

unit

from the containing tank.
units above described are of the three-phase

The 7500-kw
type.
sells

It

interesting to bear in

is

same

for less than the

mind

shell

that a three-phase unit

total rating of single-phase

units,

and where the installation contains several three-phase units
the saving effected will often pay for an additional spare transformer. Whether the installation consists of one or more transformers one oil cooler, reservoir and set of pumps suffice for
the entire installation.
As shown in Fig. 2, the lower end of
the transformer proper is completely encased, and oil is forced
to pass in at the bottom and to flow upward between and
through the coils and core.
claimed that the rating of each of these units represents
amount of power ever handled by a single transformer.
Ten years ago 750 kilowatts was considered a large
It is

the largest

size

for

marked

transformer.

a

The passage

of a

decade has thus

a ten-fold increase in the size of this particular piece

of electrical apparatus.

Improvements

Panel Boards.

in

The McWilliams metering panel board, made by the J, Lang
Company, 116 North Lincoln Street. Chicago, is il-

Electric

lustrated in Figs.

the front

FIG. 3.

—

TR.\NSI-(1K.\1EU UEl.Nu

l,l)\\

LUED INTO

iif

I,

2 and

3.

Fig.

i

shows the appearance of
show the electrical

the board, while Figs. 3 and 4

C.\SE.

former can without danger be called upon to carry extreme
overloads under emergency conditions.
Six units of the forced oil type of transformers have recently been built by the General Electric Company for the Great
Northern Power Company, Duluth, Minn., designed for a
nominal capacity of 750a kilowatts at 25 cycles, three-phase, but
actually capable of carrying 10,000 kilowatts continuously at a
The high-tension windings are adapted for
safe temperature.
30,000 or f)0.ooo volts

and the low-tension windings for 6600

of 13,200 volts. Three of these transformers are to be installed
in the main generating station, the ultimate layout of which will

be supplied with current by eight 7500-kw
The other three transformers will
General Electric generators.
be installed in the Duluth sub-station, the ultimate layout of
call for eight units, to

which will comprise four units.
For the reasons set forth the new transformers are more
economical in weight of active transformer material, tank and
oil, and in space occupied, than they would be if they were designed with an internal water coil depended upon to induce a

Fk;,

connections.
that

it

many

The

I.

— METERING

special

PANEL

llOARH.

feature of value about this board

is

provides for connecting a meter to each circuit or as

may

be desired to one nieter, as inay be needed
apartment building installations.
This it
docs without complicated and slovenly cross-wire connections
in

circuits as

office

and

ELECTRICAL WORLD.
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and with a minimum of work. The panel board consists of a
slate or marble panel on the front side of which are distributnig
bus-bars run horizontally with the necessary branch switches
and fuses as seen in Fig. 1. On each side of the main switch
are grouped the meter connections.
These meter connections
are connected through the slab with a set of bus-bars on the
back of the slab. These bus-bars run vertically and cross at
right angles the distributing bus-bars on the front of the board.
At every other point of intersection a hole drilled through the
slab permits of connecting the vertical meter bus-bar with the
distributing bus-bar on the front by means of a copper screw
plug.

All holes not in use are tilled with short

dummy

reducing

the

number of connections.

made

Universal panel boards can be

Xo.

24.

The arrangement of
main bus-bars. These

liranch bars forms a protection for the

section by section,

\,^PL(ja

each

ru3E

FUSE
CEfrACLE

-SLATE BASE

screws

which are screwed into the bus-bars on the front of the board.
The dummy screws are of a different finish from the plug con-

XLIX.

Vol.

FI(,.

5.

— CROSS-SECTION OF FUSE

PLUC.

section consisting of one two-circuit branch cut-out

and switch,

the bus-bars of each section being interchangeable so that they

can

be

bolted

to

in the
\\.

better-looking job than the

New

section.
Thus provision
number of circuits if the cabinet
the same time it makes a much

adjoining

the

can be made for increase
box is not filled at first.

common

porcelain branch cut-out.

Desk and Wall Telephone.

The Holtzer-Cabot

Company,

Electric

the

Brookline,

of

has developed and placed on the market

Mass.,

conjunction with

in

Manufacturing Company, of Philadelphia, a new

Oliver

telephone instrument, shown in the accompanying illustrations

and known as the "Flexiphone."
The instrument combines the features of a desk and wall
telephone.

.\s a

desk telephone

it

never

is

in the

way when not

wanted, does not disturb papers, etc., on the desk, and being
self-balancing, in any position, leaves the hand free for mak-

The instrument may be fastened to a flat or rollmounted on a floor stand, and may

ing notes.

top desk or to the wall, or

be used equally well by persons of different heights, whether
If desired, it may be arin a sitting or standing position.

ranged to serve two desks. The telephone cords are secured
arm and therefore do not become twisted or kinked.

to the
.•\

main feature of the construction of the pedestal is the acand connections. By remov-

cessibility of all the various parts

ing a small screw in the center of the pedestal, the set can be
fk;.

2.

— 14-iiKiiii

necting screws.

.-X

readily taken apart and the outer casing removed, exposing the
I'A.NKi.

wviw

FUSES.

I'l.rc,

study of Figs. 3 and 4 will

make

mechanism

as

shown

in

Fig.

2.

The operating

skeleton form without tin

in

re|)l.-iced

.mmuj.

parts

tliiis

may

be

porniiftiu.i;' a

the circuit

connections plain.

The Universal
illustrated

FH,.s.

F.diwn

slnii'lard

plugs.

fuse

receptacle.
directly

The

against

parts necessary

2.

.5

made by

This panel

.\.SI/

plii({

4.

fu»C!».

UH(IIT

The

the

Ixiard

(

is

same company
adapted

to

O.NNElTKI.NJ OF I'ANEI.

ci)n<ttnictit»n

i»

is

takt

IlllVKl

excccdiiiRly

cro*s-»cclion through one of
shows
.'.liowinK a branch bar which acts also as n
fuse plug is screwed throuKli this branch bar
the main Ims-bar, eliniinaliiiK a great many
in the conslruclion of ihc sciiulard panel and

simple and open.
the

panel Ixjard

Fig.

in

l-'iK.

.=>

;i

I

full

view of

jiislmenl.

ihi-

.Ml

conneilinns

into a hard rubber block
ipf

llic

pi-dcslal

''Ulatioii

frame.

German

,ire

which

I

\

in Mi M

brought oul
is

securely

Hard rubber

and pure platinum

springs are of

I

uvivcMKiil and allowing re.idy access for ad-

is

In

leriuiiials

l.l^l^lul| in

iiseil

exclusively for

for all contaci points.

silver

and

litted

Ihe base

rest against

in-

The contact

stops under ten

IlNE

15,
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sion.
There are no unsoldered connections between the desk
terminals and the transmitter, a point which will be instantly
appreciated.
The hook switch acts directly upon the contact

springs in the pedestal, thus doing

motion.

An

hook, allowing the

used

The
shell

full

elasticity

making and breaking

in

pedestal

of hard

away with

all

levers and lost

auxiliary steel spring supports the weight of the

is

of the contact springs to be

\\'

made by

made of heavy seamless tubing with an outer
It i> mounted in such a wav that it

rubber.

)

M L

D
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righthand switch to ''ohms" and then regumeans of the rheostat handle until the
pointer on the righthand scale of instrument stands at i. Then
on pressing the key at the front of the regulating box the returnin.;

-!,c

the curr^.m by

lating

may

sistance

be read directly

scale of the instrument.

during

contacts.

t

1

ohms on

the lower lefthand

between or
necessary merely to keep the current normal
point by means of the rheostat handle.

tests,

at the

in

it

If the voltage varies either

is

For the measurement of the resistance of arc lamp carbons,
the ohm-meter is designed for a norma! current of, .1 ampere
and covers a range of resistance measurement from o to 1.5
ohms in .01 ohm divisions. This will enable accurate readings
to be made within .005 of an ohm.
The lesting voltage may
be anything from the e. m. f. of one cell of storage battery to

The rheostat is designed to maintain the current
600 volts.
constant for voltage variations of 20 per cent above or 20 per
cent below normal.

The ohm-meter may

be used as a voltmeter and an

ammeter

within the scale limits specified.

This instrument has recently
been placed on the market by the Keystone Instrument Company, Ninth Street and Montgomery Avenue, Philadelphia, Pa.

Exhibits

at

the National Independent

Telephone Convention.
The

FIG. 2.

r.\RTS OF I'EDESTAL.

always reinains vertical throughout
arm. The transmitter mouth-piece
angle and the transmitter head

makes

nearly

a

complete

is

all
is

the

movements

mounted on

revolution

of the

secured at a convenient
in

a

a swivel,

horizontal

which
plane.

This, together with the vertical and swinging moveinent of the

arm, gives practically any desired adjustment. The instrument
is wired for common battery, for scries or for bridging magneVo
circuits.

exhibits at the National Independent Telephone

ConvenChicago were unusually interesting and included all
kinds of apparatus and material of interest to telephone men.
The majority of the exhibits were made in the rooms on the
sixth floor of the .\uditorium Hotel adjacent to the meeting
tion

at

room of

The

the association.

Telephoxe Comp.xnv exhibited telephone instruments and other apparatus.
The American Sewer Pipe Comp.^ny showed underground
clay conduits of different kinds and capacities.
Fr.ank B. Cook was represented by J. M. iloore, A. Dewey.
F. A. Rader and S. R. Harvey.
.\ complete line of inside and
.\meric.an Electric

outside telephone protective apparatus

Direct Reading

Ohm-Meter.

In the accompanymg illustration is shown an outfit especially
designed for the measurement of low resistances, such as the

lamp carbons or objects of that nature.

The

instrument indicates directly 'in ohms, and can be read

with

resistance of arc

great rapidity and accuracy.
ly,

a regulating bo.x

and

It

consists of

a portable

two elements, name-

duplex volt-ammeter.

v\-as

exhibited.

The

The

Sterling ELECTRit Comp.\nv entertained visitors in a
reception room on the first floor in which was kept a supply of
the company's literature concerning telephone apparatus of its
manufacture.
The United Br.\ss M.\ncf.\ctcring Comp.\ny. of Cleveland,
was represented by W. J. Schoenberger, secretary, and by
Thomas V. Daley, who made practical demonstrations with the
company's machine for making wipe joints in cable work.
\V. X. M.\tthews & Bro. exhibited Stombaugh guy anchors.
Kearney cable clamps, Hargis cable splicers and Callahan cable
trolleys.
Practical demonstrations were made of the Hargis
cable splicers.
The firm was represented by Claude L. Matthews and O. R. Johann.
The Belden M.vncf.vctcring Comp.\nv exhibited wire for
various usues including magnet wire, bare ai>d tinned copper
wire and office and annunciator wire.
The company makes a
specialty of winding coils and several coils of its manufacture
were exhibited. X. B. Parsons, vice-president, J 11. Leiidi and
J. C. Belden were in attendance.
I'liE .At'ToM.XTic Electric Comp.wv had installed in one of
ilurooms of the suite occupied by the company a working

consisting of a lOO-line unit of common battery automatic switchboard type with 12 telephones connected.
The comexhibit

IMHKCT ukmm.m; on .m-mkikk.

"

whose resistance is to be measured is clamiied in tinshown on the righthand side of the regulating box and
the switch on the Icfthand side is turned to "on" and the righthand switch to "volts" in <)r<lcr to determine whether the voltage is normal within the limits provided. This volt.igo reading
is obtained from the upper lefthand scale of the insirunu-nt.
If
the voltage is within normal, the resistance measurement m.ix be

object

holders

pany also exhibited a combination wire chief and trouble clerk's
desk recently built for the Home Telephone Company, of Champaign and L'rbana. Ill,: also a duplicate set four-frequency
harmonic converter built for the Montana Independent Telephone Company. Butte, .Mont. .'\ll of these pieces were work-

The company was represented by C. L. Fisher,
manager; V. I.. .Middleton, assistant sales manager: H. H.
W'oodworth, ailvertising manager: J, .-\. Russell, P. J. Eubanks
and J. E. I'isher of the sjiles department, and Wni ll.inn.ui and
ing exhibits.
sales

J.

S.

Engh

of the engineering department.

:
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N. E. L. A. Convention Exhibits.
Descriptions of the exhibits

made by

members at
Washington convenweek. These included
associate

the National Electric Light Association's
tion

were published

the exhibits

all

following

is

a

in these

in place

at

columns

last

the time of going to press.

The

of exhibits subsequently made, together with

list

Vol.

ably represented in the person of

H. T. Paiste Company, of Philadelphia, was represented by
Mr. H. T. Paiste.
Speer Carbon Company, of St. Marys, Pa., was represented
by John S. Speer.
Electric Service Supplies Company was represented by Mr.
W. A. Armstrong.
Bryan-Marsh Company was represented by G. G. Lockwood
and Mr. Haughton.
The D &
Fuse Company, of Providence, R. I., was represented by Mr. W. S. Sisson.
Dri\'er- Harris Wire Company was represented by Frank
Driver and Arlington Bensel.
Shelby Electric Company, Shelby, Ohio, was represented by
W. N. Macbeth, of Philadelphia.
Seaboard Electric Company, of Baltimore, Md., was represented by Mr. Arthur L. Bosley.
The .Anchor Lamp Company, of New York, had its interests
well looked after by Mr. R. W. Morgan.
Household Electric Appliance Company, of Philadelphia,
Pa., was represented by Mr. J. Mustard.
The Tipless Lamp Company, of New York, had in attendance Messrs. H. J. Jaeger and R. S. Carrick.
American Steel & Wire Company sent Messrs. F. A. Keys
and R. K. Sheppard to represent it at the convention.
Dodge & Day, of Philadelphia, Pa., were represented in the
person of their New York manager, Mr. R. T. Lozier.
The Jaeger Miniature Lamp Manufacturing Company, of
New York, was well represented by Charles T. Jaeger.
The Chase-Shawmut Company. Newburyport, Mass., was
seen and heard through Messrs. Moore and Masterson.
Harry Adams shook hands as cordially as ever with his army
of friends and talked the R. B. Corey line of specialties.
Doubleday-Hill Electric Company, of Pittsburg, Pa., was
represented by C. P. Hill, the president of the company.
Columbia Incandescent Lamp Company, of St. Louis, was
represented by A. C. Garrison, the president of the company.
Electrical Testing Laboratories, of New York, sent its
assistant manager, Mr. P. S. Millar, to represent it at the con-

and also

-

vention.

The Dale Company, New
and combination

fixtures,

York, manufacturer of electrical
was represented by its president, J.

H, Dale.

New

York, was rep-

P. Hill, sales engineer of the

gas euKine de-

De La Vergne Machine Company,
resented by H.

of

Standard Electrical Manuiacturinu Company,
its

sales

manager, Mr. H. H. Albert,

of

Phoenix Glass Company
terson, to represent
in its line of

interests.
J.

A. RoEBLiNc's

Sons Company, of Trenton, N.

J.,

resented by the Rcnial H. L. Shippy and by Messrs. G.

and A.

was rep

W. Swan

Mann

The Stkrmng Electrical Manufacturing Company, of
Warren, Ohio, was represcnlcfl by W, A. Coalc, Glenn Webster
and Mr. Ramey
The General Incandescent Lamp Company, of Cleveland,
Ohio, sent Mr. H. C. Rice, its manaRer, to look after its interests
ai

the convention.

H. C. RniiKKTS Electric Supply Company, of Philadelphia,
Pa., sent Mr. J. A. Vaiighan to pay its respects to eicctrir liRhling

men

at the

convention.

The Holvokk MAriiiNF Company, of Worcester, Mass., sent
While, who said plenty of
its greetings through Mr. W. D
improved governor.
Electric Company's supcrinlcndcnt of construction, Mr. E. S. Keefcr, and the National Electric Light
Aisociation's Convention arc inseparable.
nice things for

its

The Western

it

and

sent

its

vice-president. A. H. Pat-

to interest central station

managers

glassware for electric lighting systems.

The Condit

Electrical Manufacturing Company, of Bosits well-known circuit breakers well spoken for
B. Condit, Jr., general manager of the company.

ton, Mass.,

by

S.

had

The

N.\tional Metal Moulding Company took excellent
care of visitors through H. B. Kirkland, assistant general sales

manager, and C. F. Boynton, of the

New York

American Circular Loom Company,

office.

of Chelsea, Mass., the

well-known manufacturer of "Circular Loom" and "Electrowas represented by Oscar Hoppe, Alexander Henderson
and A. T. Clark.
duct,"

The Holophane Company made

no exhibit in fact, it needed
were everywhere in evidence.
Mr. V. R. Lansingh, the engineer and general manager of the
company, was present during the convention.
none,

for

The

its

famous

India Rubber

;

reflectors

& Gutta Percha Insulating Company.

Y'onkers, N. Y., the manufacturer of the well-known
wires,

was represented by

its

Habirshaw

general sales manager, Mr.

J.

B.

Olson, arid R. R. Satterlee, the secretary of the company.

Pettingell-Andrews Company, of Boston, Mass., besides
showing a very complete line of central station supplies, had as
a feature its remote control switch.
This was shown in operation in the company's booth under the direction of Mr. W. J.
Keenan, sales manager of the company, and Mr. C. E. Palmer,
electrical engineer.

Refrigerating Company, New Brunswick,
had on exhibition in the office of the Potomac Electric
Power Company one of its automatic household, electricallydriven, refrigerating and ice making machines.
Mr. E. B.
Hewitt was in charge of the demonstration, which proved of

The Brunswick

N.

J.,

interest to

many

visitors.

Mr. Julius Auerbach. president of the Electrical Accessaries
Company, New York, was, one of the busiest men at the conThis is easily understood, as this company was the
vention.
first to introduce the tungsten lamp in this country, and every
central station manager in atlendance was naturally desirous of
knowing all about the lamp. .\s a consequence, many orders
uerc booked, in spite of the fact that the general impression
seemed to bo that the tungsten l.imp had not yet been offered
for sale.

Manufacturing

Brass

United

Niles,

to look after its'

its manager, Mr. L. P. Sawyer,
Mr. Smith, of the Philadelphia office.

in

partment.

Ohio, sent

24.

Adams-Bagnall Electric Company, of Cleveland, Ohio,
maker of the well-known A-B arc lamps, was represented by
G. A. Thomson, its Eastern sales manager.
Benjamin Electric Manufacturing Company, maker of
wireless clusters and lighting specialties, was represented by
Messrs. H. E. Watson and B. G. Kodibanoof.
The Buckeye Electric Company, of Cleveland, Ohio, was

notes of commercial interest

W

XLIX, No.

Company,

of

Cleveland,

Ohio, had an exhibition in the National Hotel, where several
sizes of Corcoran wipe joint machines were shown in operation

This machine as adapted to telephone, telegraph and electric
light companies presents a solution of one of the vexed problems of construction work that of getting satisfactory wiped
The machine not only
lead joints .it the junction nf cables.

—

makes

a better joint with less solder, hut utilizes a solder ricti

which cannot be worked by hand and which results
stronger joint than is possible by the older methods.
in

tin

in a

•

II.

W.

Joiins-Manvii.i.k

charge of

J.

W.

Assisting him was

Meek. W.
Quirk, A.

K.
F.

Company had

a

double booth

in

manager of the electrical department.
staff composed of H. M. Voorhis, S. G.
H. M. Frantz, R. R. Braggin.s, E. F.

Perry,
a

Little,

Saylor, G. U. G.

llolman, C.

P.

Bishop, R. C.

Sawyer and J. F.. Meek. A conii)lete line of "Noark''
fuses and fittings was on exhibition, together with several
The company dislrihuted samples
Victor roinbinalion meters
of J-M friction tape. ,\ feature of the exhibit was the "transite"
Cole, E. C.

asbestos
switches.

fireproof

dotirs

for

high-tension

Iraii'^forMiers

and

:

June

15,

190;.
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Intelligence.

WEEK

THE
IN' TRADE.— Reports of trade stiU reflect backwardness on account of the unreasonable weather, and distribution of spring merchandise and progress of crops were
correspondingly retarded.
Transactions during the few days
of seasonable weather thus far indicate that settled warm
weather will bring out much business, but so much time has
been lost that few merchants anticipate a normal volume in the
aggregate and large stocks will be carried over or sacrificed at
bargain sales. On the farms the situation is critical, but a few
weeks of high temperature will make the outlook much brighter.
except that extensive replanting adds heavily to the cost of the
crops. Wholesale trade in fall and winter goods is brisk, large
duplicate purchases because of the cold spring ha%'ing depleted
stocks in the hands of retailers.
Manufacturing plants are
operating at full capacity in most industries, cotton mills making
remarkably favorable returns in view of the weather and cost
of raw material. Despatches from leading cities indicate that
the business situation is much more satisfacton,' at points in the
West than in the East or South, especially favorable conditions prevailing at Seattle and Portland on the Pacific coast.
Few serious labor struggles are now in progress, and more
in Xew England mills
wages to 200,000 hands. Except
of failures at New York City,
make a fairly good comparison

advances

extend the benefits of higher
for an increase in the number
the May statistics of failures

with a year ago. . There were
755 failures reported in Bradstreet's for that month, with liabilities of $10,542,895. an increase of 8.6 per cent in the number
and 4.3 per cent in the failure damage as compared with May a
year ago. Two-thirds of the excess in number of failures over
a year ago is found in New York City. There are more failures in New England, the middle group, the Northwest and the
far West, but fewer in the West and South.
The number of
failures for the week ending June 6 was 155. against 142 in the
week prev4ous and 162 in the corresponding week last year.
Railway earnings returns for May point to ver>' large gains in
gross receipts, and advices are that car congestion has been
largely relieved, but increased cost of operation has cut April
net returns ver\' heavily. Visible wheat supplies in this country
and Canada decrease verj' slowly. This is probably due to
higher prices and improved transportation facilities allowing a
larger movement from the farms.
Thus, in the United States
receipts at primary points for five weeks ending with June i are
more than double those of a year ago in the same period.
Decreases in visible supplies are, in fact, confined almost entirely
to Canada.
Pig iron markets are very quiet, but furnaces are
sold so far ahead that producers are not uneasy over the absence of business. New business in steel rails is of moderate
proportions. Demand for structural materials is only fair.
In
the West demand for steel bars is still heavy. Electrolytic and
casting grades of copper were easier in price and domestic
business was light. Lake closed at 2454 electrolytic at 23 and
casting stock at 22.
:
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and Commercial News

Industrial
Commercial

L E C T

Long Acre Light &

Power Company which

recently secured permission under a
decision of the Court of .\ppeals to use the conduits of the
Consolidated Telegraph & Electrical Subway Company, has

bought a site for its first power house at 120th Street and the
The
East River.
It is the old Harlem Hospital property.
The property comprises about 16
price paid was $400,000.
lots, having a frontage of 400 feet on the north side of 120th
The plant, which is to be
Street and 100 feet on the river.
According to Mr
six stories in height, is to cost $6,000,000.
Walter H. Knight, chief engineer of the Long .\crc Company,
his company has already contracted for steam turbines of the
The company also owns the block on
largest units yet built.
Second Avenue between Forty-Seventh and Forty-Eighth Streets,
whore it will have a complete electric light plant in service, and
waterfront in Brooklyn, at
is building another plant on the
Fulton and Furman Streets. Mr. Shcehaii. at the head of the

enterprise, has authorized contracts, it is said, to sell this electricity at the rate of three cents a kilowatt-hour.
According
to the Times, the plans of the Long Acre Electric Light &
Power Company, which aims to fight the n-ionopoly of the Ediin New York, were brought one step nearer
week by the purchase of the old Harlem Hospital
site, a plot fronting about 400 feet on the north side of 120th
Street and 100 feet on the East River, where, as has already
been announced, the company has planned to build a large power
plant to supply current for the uptown service it promises to
inaugurate. The Long Acre Company, which is a subsidiary of
the Manhattan Transit Company, was recently sustained by the
Supreme Court in its claim to rights in the electric conduits
under Forty-second Street. This decision, the company's officers assert, will give it the same rights in other parts of the
cit}- and enable it to sell electric current.
Options on the Harlem River site were obtained some time ago, and the deal was
practicall}' closed immediately after the announcement of the
decision of the court favorable to the company. The price paid
to James T. Blandford for the site is said to have been $400,000.
Announcement was also made from Albany last week that an
amended certificate of incorporation of the Long Acre Electric
Light & Power Company, extending the limits of its original
charter throughout the boroughs of Manhattan and the Bronx,
had been filed with the Secretarj' of State at .\lbany. This announcement caused lively trading on the curb in the stock of
the Manhattan Transit Company, which owns the Long Acre
company and is controlled by John C. Sheehan. Along with
this news from Albany it was stated that Mr. Sheehan has made

Company

son

actuality last

a contract with the United States Independent Telephone Company to connect his proposed telephone service here in New
York with the interstate lines of the Independent company, and
that $6,000,000 of the stock of the latter company has already
been put into the hands of five trustees to hold it ready to be

turned over to Mr. Sheehan as soon as his part of the contract
has been carried out.

ELECTRICAL SUPPLIES FOR NAVY.— Bids

will

be re-

ceived by the Bureau of Supplies and Accounts, Nav\' Depart-

ment, Washington, D. C, June 25, 1907, for electrical supplies,
etc., as follows
14,400 feet of miscellaneous cable, 2000 incandescent lamps and miscellaneous electrical supplies to be delivered at the New York Na\'y Yard (Schedule 932); miscellaneous electrical supplies (Schedule 951) for Annapolis Navy
Yard; 4 turret-turning equipments, complete (Schedule 952),
Also the followto be delivered at the New York Nayj- Yard.
ing machine tools, to be delivered at the navy yards named
electric motor (Schedule 921), League Island, Pa.; i 15-hp
I
i
electric motor
electric motor (Schedule 93"), Norfolk, Va.
i
electric-driven pump
(Schedule 941), Washington, D. C.
(Schedule 921), Boston, Mass.; i triplex electric pump
(Schedule 920), Norfolk, Va. Interested bidders should give
:

;

;

schedule numbers.

WORK

.\T

BRISTOL, TENN.— The

organization of a dis-

tributing electric light and power company has been completed
with the following officers: J. D. Mitchell, president; W. L.
Theodore
Halstead and J. B. Baumgardner, vice-presidents
Swann. secretary and treasurer. The company proposes to purchase from a developing company financed by Charles Hall
Davis and associates of Petersburg and New York, the electric
;

will be developed at Fish Dam on the Holston
River ten miles from Bristol. Charles Hansell & Company, of
New York, are the engineers in charge of the work. The company proposes to build a 60-ft. dam and develop 4000 horsepower.

power which

DODGE &

D.\Y. engineers and contractors. Philadelphia.
have commenced work on an extension of the York (Pa.)
They have a
Street Railway system, from York to Hanover.
large force of men working and rapid progress is being made.
The same firm designed and is constructing the new buildings
of S. L. Allen & Company, Fifth nnd Glenwood .\vcnues. These
Pa.,

buildings are bcinc constructed entirely of re-inforccd concrete.

.

1

.

-
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WESTERN' IRRIGATION.— It

stated

is

negotiations

that

have been completed by J. G. White & Company to build the
largest dam in the world at a point nine miles northwest of
Denver, to be known as the Standley dam. With the auxiliary
systeir.s so

far projected

will cost

it

upward of

$4,000,000.

It

have a length of nearly a mile and a quarter, a height of
150 feet, and will contain 10,000.000 cubic yards of material
The dam will be used for irrigation purposes, and is the result
of the consolidation of several irrigation companies in Colorado.
By means of it 5,000,000,000 cubic feet of water will be impounded, a capacity sufficient for the regular irrigation of more
will

The flow of five rivers will be
than 100,000 acres of land.
contined in the reservoir which the dam will form. The financing of the proposition has been arranged for. It includes the
formation of a corporation with approximately $10,000,000
capital stock.
It is obvious that the impounded water can develop a large amount of electrical energy.

ELECTRIC M.\CHIXERY CO.— This

Minneapolis concern
reports that it has just closed a contract with the Valdez Electric Light & Power Company, of Valdez, Alaska, for one of its
150-kw revolving field alternators. It has also just closed a
contract with the Cavite Electric Light & Power Company,
Cavite, Philippine Islands, for a 150-kvv equipment, consisting
of a 3-phase revolving field alternator of that capacity, together with engine, transformers, switchboard equipment, etc.
The demand for the company's alternating-current machinery
is steadily increasing in all sections, and these -two orders have
been received during the past 30 days. The Philippine order
was .received by cable with a liberal cash payment accompanying it. The company has just established an agency in Japan
and China, which gives promise of being a very satisfactory
arrangement.

LAMP BIDS.— Bids

be received by W. S. Patten, assistant quartermaster, U. S. A., 39 Whitehall Street, Xew Vork
City, until June 15, for 75,000 incandescent lamps for the
quartermaster's department also alternate proposals for 270,000
incandescent lamps to be delivered to the Treasury and Quartermaster's Departments, Library of Congress and Governmeni
Printing Office. Washington.
will

:

XLIX,

Vol.

Xo.

:

24.

strong and generally higher in the face of further large gold
export engagements.
The curb market showed more firmness
in sympathy with the trend of the general market.
The greatest
advance was in L^nited Copper, which rose more than 10 points
on sales of about 25,000 shares. Other coppers were also higher.

American Telephone & Telegraph

rights to the new stock were
advancing from below 30 to alxjve 50.
Following are the closing quotations of June 11

dealt in for the first time,

:

.\E\V
June 4 Jiune 1
Allis-Chalmers Co

10^

io;-4

AlUs-Chalmers Co. pfd.

31

31

ss^

S7M

Am. Dist. Tel
.\raerican Locomotive.

.

.\mer. Locomotive pfd
American Tel. & Cable.

.

.

.

.

102
75

& Tel...
Brooklvn Rapid Transit. '.oH
Electric Boat
33
Electric lioat pfd
80

VORK.
Tune 4 Fune n
Genera! Electric
138
140
Hudson River Tel
16
Interborough Met. Com. 16^
Interborough Met. pfd.. 46^ 46

—

Electric
Electric

\'ehicle

pfd....

\ eliicle

Metropolitan St. Rv
X. V. & N. J. Tel
Western Union Tel

53?^
3i
80

—
—

—

—
—
—
—
—

Mackav Cos
Mackav Cos pfd
Marconi Tel

102
75

-\merican Tel.

—

—
—

—

78^^
14J

Westin^house com
Westinghouse pfd

—

80

142H

—

BOSTON,
June

lune

4

June 4 June

II

.\merican Tel. & Tel...lo8
io8j!j
Cumberland Telephone. io654 io6^
Edison Elec. Ilium
208
20S
General Electric
130
Mass. Elec. Ry

Mass. Elec. Ry. pfd.."..

ii

$6

—

H2

—
—

—
—

—

sy'/i

Mexican Telephone .... 5
New England Telep....ii3
Western Tel. & Tel
West. Tel. & Tel. pfd. ..

.

—
—

.

rHIL.\DELPHL\.
June

Tune 4 June 11
.American Railways
48
48
Elec. Co. of .\merica...
g}i
g'A
Elec. Storage Battery... 49
48
Elec. Stor. Battery pfd..

—

Phila.
Electric
Phila. Rapid Transit
Traction
Phila.

—

4

Tune

11

7}i

SH

22W

33J4

gi'A

91%

CHIC.\GO.
June 4 June
Chicago City Ry
i7o'.»
Chicago Edison
136
Chicago Subway
18^
Chicago Tel. Co
Metropolitan Elec. com. 23

June

11

—
—

June

—
—

2o;-:i

MONTREAL ANNUAL REPORT.—The
&

1907.

compares as follows:
1905.

1907.

1906.

$3,186,103
1.431. '9»

$2,901,264
1,302.122

$1,924,220
483.638

$1,754,905
476.419

$1,599,142
470.353

Surplus ....
IMvidends

$1,440,582
850,000

$1,278,486
680,000

$1,128,789
680,000

surplus.

$590,582

$598,486

$448,789

Net

.

...

Interest

.

17

.April 30,

$3,453,490
1,529,270

.

—

Montreal Light,

Pojver Company's report for the year ended

Gross
Expenses

11

70
110

22

Heat

will be received until June 21
George B. McClellan, Mayor, New Vork City,
chairman .\rmory Board, for furnishing and installing electric
lighting fixtures, etc., in the Twelfth Rcgin.cnt .\rmory, borough
of Manhattan. Robinson & Knust, 164 I-'ifth .Avenue, Manh.ittan.

4

National Carbon
71
National Carbon pfd. ..i 10
Union Traction
I'nion Traction pfd

150

—

AR.MORY LIGHTING.— Bids

at

.

the office of

.

^"ear's

surplus applicable to dividends, $1,440,582, is equal to
President
8.47 per cent earned on the $17,000,000 capital stock.
'There have been declared out of
11. S. Holt says as follows:
the year's net profits four (|uarterly dividends of I Jo per cent
each, amounting to $850,000, leaving a balance of $590,582.
riie

are the architects.

.MOTOR FOR PANA.MA— Bids

will

by D. W. Ross, general purchasing
Commission, Washington, D. C, for
motor, etc., as per Circular ,570.

21

be received until June
Islhnnan Canal
furnishing an electric

officer,

which, added to the surplus of $(X)i,i.58 brought forward from
brings the surplus to $1,491,740, out of which appropriations have been made to the amount of $386,892, as follows
Depreciation, renewals, etc.. $255,000: insurance fund. $56,892;
There
susikmisc account, $25,000.
contingent account. $50.0rt)
were issued during the year $447,000 of the company's 4i'2 per
cent bonds to repay the company 75 per cent of the expenditure
last year,

Financial Intelligence.
THE WEEK
strong

with

l\

WALL

STRKEI'.— The

advances

due

stock market was

covering of shorts
caused mainly by more favorable crop advices and the absence
of reported trouble in the foreign markets. Trading continued
to be mainly centered in a few leading railroad stocks, I'nioii
Pacific being conspicuous. On Monday New York Central sold
at io8J4. which is the lowest price that stock has touched since
Diviflend increases by industrial companies like .American
1898.
Car & Eoundry and .American Smelting common were resubstantial

garded favorably.

The news from

Omcy

bill

Island

influence

fare

upon Brooklyn

to

.Albany that

had probably been

the

five-cent

a good
Rapiil Transit, while the fact that the
killed

ha<l

Intcrlxirough diiectors declared the regular 2!/. per cent quaron its stock, abimt which action there had been
vimv uncertainly, was productive of a g'""! tone in the traction
properties,
S»mc effect was produced on Pennsylvania shares
by the news that its nianngenienl had decided to place all fares
on a two-cent ba»i». The announcement of a $2i.(wo,ooo issue
of new Mock at par by the .American Bell Teleiihofie (.'ompany
was of little interest to the .\ew York market, but. on the
whole, seemed lo be better received than recent annonncemenis
of new capital creations although the annouiKcmenl maili- the
stock waver.
Electric Mocks were stronger and most of them
closed at advanced prices, BrrMiklyn Rapid Transit making the
greatest (Fiin five points,
fieneral Electric rights closed at
Metro|M>litan Street Railway de
I'/i, a net ipin of l^^-poinl.
dined eight pf>ints. The market at the close of the week was
terly dividend

—

:

the year for extensions in the gas- and electric
Owing to the depressed condition of the bond
departments.
market throughout the year, the sale of these bonds has been
The
withheld, and are at present in the company's treasury.
company has added to its steam plant at Queen Street station
a 2000-hp turbine unit, and now has available at this and its
other steam stations a total capacity of 8000 horse-power. The
increase in the company's business continues to be most satisfactory; the following additions having been made during the
year: F.lectric department, incandescent lamps connected. 41,655;
commercial arc lamps. 26(1; street lamps. ;^^^: power (horse-

made during

power), 4884.

Gas deparlmeul

generators, etc, installed,

LACLEDE POWhlR
W.

;

.Meters installed, 5747; stoves,

2.SO1

S.\LI'..— As already noted,

final

pay-

have completed ihe sale
of the Laclede Power Coinp:iny, Si. Louis, properties and it is
expected tlial a reorgani/ation meeting will be held within a
few days when a new president and officers will he chosen.
The I'hilailelphia syndicate h.is gained control of most of the
public utilities in ICasl Si. Louis and other suburban towns and

ments by

v..

Cl.irk, of

I'hil.idelphia,

Granite City & l^ast St. I-ouis Traction Company.
been considerable speculation as to whether the
Uiclede Company was in reality purchased by llu- Clark syndicate or by the North .Americati Company.
the

.Alton,

There

haci

June

15,
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DIVIDEXDS.— Directors of the South Side Elevated Company, of Chicago, have declared a regular quarterly dividend of
I
per cent, payable June 30. Directors of the Rochester Railway & Light Company have declared the regular quarterly dividend of iJ4 per cent on the preferred stock, payable
Directors of the Chicago City
June I.
Railway have
declared a quarterly dividend of ij^ per cent, reducing the annual rate from 9 per cent to 6 per cent, payable June 29. The
directors of the Mackay Companies have declared the regular
quarterly dividends of i per cent on the preferred stock and
I
per cent on the common, payable July i.
Directors of the
Interborough Rapid Transit Company have declared the regular
quarterly dividend of 2'4 per cent, payable July i to holders of
stock and voting trust certificates of record June 17. Directors
of the American Tel. & Tel. Company have declared a regular
quarterly dividend of $2, payable July 15.
The trustees of
Massachusetts Lighting Companies have declared a regular
quarterly dividend of i',4 per cent, payable July 15.
Directors
of J. G. White & Co., have declared a regular quarterly dividend
of 1V2 per cent on the preferred stock, payable July i. Directors
of the Ingersoll-Rand Company have declared the regular semiannual dividend of 3 per cent on the preferred stock, payable
July I. Directors of-the Union Traction Company have declared
a regular dividend of i'4 per cent, payable July 1.
Directors
of the Toronto Railway have declared the regular quarterly
dividend of iW per cent, payable July 2. Directors of General
Electric have declared the regular quarterly -dividend of two
per cent, payable July 15 to stockholders of record June 15.
Directors of the Lynchburg
Traction & Light Company
Va.
have declared the regular quarterly dividend of iVi per cent,
payable June 15. Directors of the Continental Passenger Railway
Company, of Philadelphia, have declared a semi-annual dividend
of $3. payable June 30. Directors of the Portland (Ore.) Railway, Light & Power Company have declared the regular quarterly dividend of I'/i per cent on the preferred stock, payable
Directors of the Puget Sound Electric Railway, of
July I.
Seattle, have declared the regular semi-annual dividend of 3
per cent on the preferred stock, payable July i.
(

)

TELEPHONE

BELL
STOCK.— The directors of the American Telephone & Telegraph Company authorized last week an
issue of $21,000,000 new stock.
President T. W. Vail says in
regard to this
"The great increase in the telephone business
of the past few years, unlooked for in great measure and in
a big sense considered only temporary, has made great demands
in every way upon all the resources of the various companies.
:

this was to a great extent impossible to anticipate so
far as the past is concerned, it would not be wfse or for the
interest of the company to fail to profit by its experience.
The

While

of the company should be to anticipate requirements,
rather than let requirements force action upon the company.
.\mple financial resources should be provided in advance of
innnediate demands, and it seems wise under all conditions to
ask the shareholders to make the necessary provision.
While
these demands still continue large, and must be met, it is for
a much better class of service, yielding more adequate returns
utilizing the construction work already completed and making
the demands upon the company for money for new construction
very much less than last year.
So far as the work of the
current year is concerned, the company has ample resources to
provide for all contemplated expenditures without any difficulty
whatever and without increasing liabilities beyond those already
incurred by the sale of the convertible bonds.
So far as the
general outlook is concerned it w^as never brighter. Conditions
arc becoming more favorable in all quarters, business is improving and returns are more satisfactory. The balance of earnings
of the .^merican Tel. & Tel. Company for the five months
ended .May 31 is nearly $600,000 more than for the same
months last year and the surplus for the first five months of
this year is quite sufficient to pay a full year's dividend of the
proposed new issue of stock, which will make no considerable
demands on the present year." Stockholders are entitled to one
share of new stock for every si.\ shares held.
policy

MILLIKRX

BROTHERS

RRCEIVKRSlll

P.

- .Milliken

Mrothers, incorporated, owners of the only structural steel pl.mt
in N'ew York City, and important structural steel contractors,
doing business in several foreign countries as well as in this
country, failed on June 10. with total estimated liabilities of
$(>,5oo,ooo, inclu<liuK the threc-million-dollar issue of IkiiuIs put
out last year, the proceeds of which were used in the construction of a structural steel plant

on

Sl.iten

ll.ind.

Tlu'

primarv
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cause of the failure was the investment in the St.i
Island
plant of about Si. 350.000 more than had been provideii
this
specific purpose.
In this way the company's working capital
was, to a large e.xtent. diverted to other uses, and the manc^gement of the company was unable to swing the very large I)iisiness which it has developed during the last few years.
Tlu-

-

new

was to have co;: $3,500,000, but has actually cost about
and the $3,000,000 bond issue to pay for it was floated
by J. S. Bache & Co.
The creditors petitioning for the receivership include John A. Roebling's Sons Company. $2,950;
Xiles, Bement & Pond, $11,628, and Robert W. Hunt & Company, $923. The receiver is Mr. W. X. Cromw-ell, and the assets
are placed in excess of $8,000,000. The firm was established in
the fifties by the father of Foster and E. W. Milliken. the latter of whom died in November, 1906.
plant

$4,850,000,

—

ST. LOUIS LIGHTING. It is stated on apparently good
authority that the general purpose back of the quo warranto
proceedings instituted May 18 by Circuit Attorney Sager, of
St. Louis, against the Union Electric Light & Power Company,
asking the forfeiture of the company's charter and penalties
to the amount of $134,800. is to secure the equitab'.e operation
of all public utilities.
It is not the purpose, according to the
circuit attorney, to take the company's charter away permanently.
If the circuit attorney is successful in the case, it is the
intention to offer the company a return of its charter upon the
condition that it file a bond guaranteeing the future operation
of the company in strict compliance with the laws of the state
and upon an equitable basis to all concerned, and further agree
to pay to .the city a reasonable compensation for its franchise
rights.
Many St. Louis interests will be affected by the suit,
as North .\merican stock and securities are largely held by St.
Louis financiers, promoters and brokers.

GENERAL

STOCK.—

ELECTRIC
It is stated by the Wall
Street Journal that according to a representative of the General
Electric Company, practically the entire issue of $l,J.ooo,ooo
5 per cent lo-year debenture bonds, equal to 20 per cent of the
present holdings of stock will be subscribed for by the shareholders. The first payment of 50 per cent falls due on July 20,
and the second payment of 50 per cent on January 20,
having the privilege of making the full payment on July 20. The increase in the business of the General
igo".

igo8, stockholders

May corresponded with the increase requarter of the year.
In January. February
and March, orders received aggregated $8,602,962. as compared
with $14,639,997 in the corresponding period of last year.
Orders received from January i to May 31 ran very close to
Company

Electric

ported

the

in

in

first

$25,000,000 in valuation.

NEW ATLANTA

COXTR.\CT.— The

bid of the Georgia
for electric lights for .\tlanta for
five years has been accepted by the council committee,
.^t pres-

Railway

&

Electric

Company

paying $75 each for arc lights and $33.75 each
L'nder the new scale the saving to the
city for five years will be about $105,260.
Private customers
will not be charged for commercial or private purposes more
than to cents per kilowatt-hour for light and 6 cents per
kilowatt-hour for power.
Xo representative of the North
Georgia Electric Company was present and that company made
no additional bid.
The contract will go into effect eleven
ent the city

is

for incandescent lights.

months from

date.

CHICAGO SUBWAY
interests

LOAX—

Chicago subway and tunne!
have recently borrowed $4.oa).ooo more at 6 per cent

for three years, making $9,000,000 borrowed in the past three
\ears for the expansion of its business. It is probable that Mr.
.Armour, who is the largest stockholder and one of the greatest
believers in the future of this property, will become the financial
head of the enterprise.
Five more miles of tunnel are being
built and the company must progress with the progress of
Chicago as large business houses arc now being built on the
north side of the Chicago River,

CIXCIXXATI CAPITALIZATIOX.— The

capital

st.K-k

of

Union Light, Heat & Powder Company has been reduced
from $1,500,000 to $500,000. .\x^ amen<lment has also been made

the

the .irticles of incorporation to the effect that the indebtedness shall never exceed four times the capital stock. These are
details that are being carried out in the financial organization
to comply with changes that have been decided u|X3n,
Of the
capital stock $i,otX),ooo is to be retired.
This is a subsidiary
company to the Cincinnati, Xewport &• Covington Light &
Traction Company.
in

:

:
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WESTIXGHOUSE FIGURES.— The
tric

& Manufacturing Company shows

March

last

31

$29,189,844,

orders

its

and

Westinghouse Electhat for the year ended

aggregated $34,170,647;

collections, $30,549,894.

For the

shipments,

six years

ended

March

31 last orders aggregated $131,638,432; shipments, $128,These indicate that the
736,491, and collections, $132,111,001.
business of the Westinghouse Electric & Manufacturing Company is being conducted on a strictly cash basis. The policy of

the

;

management

of

sales

Manufacturing Company

is

Westinghouse Electric &
illustrated by the following figures
of

the

of orders, shipments and collections for the six years ending
March 31 last, which figures, however, do not include those of
the subsidiaries
Collections.

17,927,339

Shipments.
$29,189,844
21,059,249
18,069,862
21.122,646
21.490,708
17,804,182

$131,638,432

$128,736,491

$132,1 11,001

Orders.
$34,170,647
24.938,631
16.570,617
18,509,054

1906-7
1905-6
1904-5
1903-4
1902-3
I90I-2

^.522,144

Totals

•

Manufacturing

profit

$570,990
112,920

Miscellaneous income

income for month
Less interest on bonds and debentures, miscellaneous
Total

depreciation,

Net

credit

$683,910
interest,

etc
to

256,989

surplus

$426,921

show

a manufacturing profit slightly above 20
per cent on the shipments, or nearly 7 per cent better than the
average for the year ended March 31, 1907. For the month of

These

May

figures

show

shipments to have been
company. During
the past several months the company has been selling its product
at higher prices and has refused to accept orders for from two
to three million dollars' worth of special work which was considered undesirable in respect to prices and interferences with
regular production, in order that the company's manufacturing
profit might compare favorably with that of the Westinghouse
Air Brake Company, Union Switch & Signal Company, United
States Steel and other important manufacturing companies. The
new orders received by the company for the month of May
exceed $4,225,000, nearly half a million dollars more than the
It is believed that tlie increased
shipments for the month.
facilities which are being provided will meet this increased depreliminary

figures

the

$3,880,000. the largest in the history of the

mand upon

the

company

for

its

apparatus.

CHICAGO AIR LIN'E.—Judge Windcs, at Chicago, has required a bond of $.5,000 to be given by the Chicago-New York
Electric .^ir Line Railroad Company to indemnify Theodore
Nemoyer and other stockholders in a suit begun by them against
The bond was offered by the defendants in lieu
the company.
of the appointment of a receiver and the granting nf an injuncIra
tion to restrain certain acts complaincil of by Nemoyer.
C. Wood, counsel for Alexander C. Miller, the Air Line Company and other defendants, said that Nemoyer was not a
Nemoyer filed suit to prevent the fuHillment of a
stockholder.
contract entered into between the Air Line Company officers
and those of the Co-operative Construction Company, which
had agreed to build the road for the stock issue <>( the former
concern. Joseph Holt, W. G. Gcbliardi and others who claim
slock in the company, filed an affidavit setting forth allegations
Certain sections of this line are
similar to those of Nemoyer.
taid to have been completed and others begun.

LIGHTING PLANT EARNINGS -March

r<()..rts

CHICAGO EARNINGS.— The

Chicago Edison Company has
annual report for the year ended March 31, 1907.
The income account compares as follows
issued

its

lgo6.

1905.

$4,744,823
3,194,798

$4,051,082
2,627.468

$3,837,699
2,515,050

$1,707,249
365,249

$1,550,025
363,976

$1,423,614
360,232

$1,322,619
307.088

$1,342,000
100,000

$1,186,049
100,000

$1,063,382
100,000

$1,015,531
100,000

Balance
Dividends

$1,242,000
999,846

$1,086,049
887,556

$963,382
789,262

$915,531
720,526

Surplus

$242,154

$198,493

$174,120

$195,005

1907.

Gross
$5,317,359
Up. exp. and renewals..
3,610,110

Surplus
Depreciation

deductions from the above shipments by reason of bad
debts for the six years were about one-tenth of i per cent. It
has been the policy of the company not to involve itself directly or indirectly during these years in any underwritings or
in the taking of securities as part payment for apparatus supplied, except when such securities could be promptly disposed
of and the proceeds turned into cash. The IVaH Street Journal
has the subjoined statement as to Westinghouse business. The
following is a consolidated preliminary statement of income of
the Westinghouse Electric and auxiliary cotnpanies for the
month of April:

arc

made

of several of the plants operated by the Stone & Webster Corporation.
The Houghton County (Mich.) Electric Light Company reports grons earnings of $|8..148 ai compared with $18,320
in 1906; the Lowell (Mass.) Electric Light Corporation, $24,187
as compared with $23,144: the MinneniKilis General Electric
Company, $73,111 as compared with $63,711; ''"^ ''all River
(Masn ) Gas Worki Company, $28,183 a>i compared with $26,-

24.

;

Net

The

XLIX, No.

559 the Cape Breton Electric Company, Ltd., $14,830 as compared with $17,222; the Edison Electric Illuminating Company,
of Brockton, Mass., $14,607 as compared with $12,197.
Although the Cape Breton showing is poor, the twelve months'
report is good, the total reaching $254,164 as compared witli
$234,389, and the net $96,575 as compared with $82,298.

Charges

$30,549,894
21,649,184
20.546,478
21,872,228
20,445,443
16,947,774

Vol.

res

1904.

The surplus available for dividends after charging off $100,000
for depreciation is equal to 9.12 per cent earned on the $13,608,600 capital stock issued. The allied Commonwealth Electric
Company's report for the year ended March 31, 1907, compares
as follows

Net
Charges
Surplus
Depreciation

res

Surplus

1904.

1906.

1905,

$2,507,772
1,803,214

$1,816,765
1,228,403

$1,350,999
834,734

$936,571
406,021

$704,558
363,889

$588,362
305.069

$516,265
275,737

$530,550

$340,669

$283,293

$240,528

$136,000

$119,000

$119,000

$102,000

$394,550

$221,669

$164,293

$138,528

1907.

Gross
$3,524,729
Expenses and renewals. 2,588,158

charging off $136,000 for depreciation, the surplus
shows 3.94 per cent earned on the $10,000,000 capital stock.

After

PACIFIC LIGHTING CORPORATION.—The
tion of the

Pacific Lighting Corporation, of

reorganiza-

Los Angeles and

Eureka, has been effected by the filing of articles of incorporation with the County Clerk by which the capital of the company is increased to $20,000,000. in $10,000,000 of preferred stock
and $10,000,000 common. In the new articles Alfred Sutro, C.
O. G. Miller, George F. Voltman, Charles Holbrook and G. H.
Collins are named as having subscribed for one $100 share each.
Alfred Sutro said that the company's business had increased to
such an extent that it has been thought advisable to enlarge its
Operations are not contemplated in San Francisco.
scope.

CO-NNECTICUT LIGHTING.— F.

J.

Lisman &

Co., of

New

York. Hartikird, Philadelphia and Chicago, offer to investors at
$75 2000 shares of the Connecticut Railway & Lighting Company 4 per cent guaranteed common stock. The company is
leased to the Consolidated Railway, and the lease is guaranteed
1)y the New ^ork, New Haven & Hartford Railroad Company,
and there is a cash fund on deposit with the Colonial Trust
Company sutTicient to pay 4 per cent up to the year 1914. and
The bankers consider the
about 4M1 per cent thereafter.
stock exceedingly attractive on a 5% per cent basis, and reasonably sure to sell at or above par in the course of time.

CONSOLIDATION IN CONNECTICUP.— At a special
meeting <if the stnckholders of the New York, New Haven &
Hartford Railroad Company held in New Haven, May 31, the
company was merged with the Consolidated Railway Company,
a company capitalized at $10,000,000, whicli serves as a holding
company for the New York, New Haven & Hartford Railroad
Company's electric lines in Cunnecticul. Under the terms of

the transaction, the Ciins(>li<lated Company will continue to use
the same name, but will operatr under thi- charter of the Consolidated Railw.iy

Company.

UTICA GAS & KLl'.CTRIC—The
Company

of Utica, N, Y., has

made

Utica Gas iS: Electric
application to the state gas

commission for consent to issue $2,000,000 5 per cent, 50-ycar
bonds under its $5,000,000 morlgage. The company seeks authority to accpiire the llerkiiiier County Light it Power Company, the GIrns l'"alls Gas & I'^Icrtric Light Cnnipany, the
Consolidated Uglit & Power Company of Whiteliall and ^\
per cent of the capital stock of the rnilod Gas, lOectric Light
& Fuel Company.

JVKE
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GENERAL NEWS
—

Construction NeWs.
ATTALLA, ALA.

—The

Etowah Light &- Power Company is contemincreasing the capacity of its plant soon.
Adolpresident and manager.

DLAKELV. GA. Plans are being made for increasing the capacity
of the municipal electric lighting plant, which includes the installation
of a 200-kw, three-phase, 6o-cyc!e, direct-connected unit, and overhauling
all the lines.
J. N. Green is manager.

plating enlarging and

phus Brown

is

GREEN FOREST, ARK.— The

City Council has granted a franchise
Farmers' Union Telephone Company to install a telephone system

to the

in

POTTER VALLEY, CAL.—The Snow
has applied to the
transmission lines

Mountain

Water

& Power

Town Board

of Trustees for a franchise to
for the purpose of distributing electricity
for lighting and power purposes in the village.
Bids will be received
fo! the above franchise until July 13 by the Board of Trustees.

erect

its

ST.

HELENA, CAL. — Bids

be received by the Board of Trustees
franchise applied for by Henry Brown,
to erect and maintain transmission lines for the distribution of electricity in St. Helena.
The franchise is for a term of 50 years.
until July 9

the

will

Victor lands have been transferred

West water Power & Water Company, which was recently

incor-

porated with a capital stock of $600,000 by A. E. Poole, W. G. Hopkins,
A. C. Lowe, Robert Westwater and J. P. Scott.
An auxiliary company,
capitalized at $2,000,000, will be formed to construct the reservoir.
It
is proposed to tunnel the mountains and bring water to the west side,
and develop electrical energj- to supply communities in this valley and

on the

desert.

SAN DIEGO, CAL.—An

has

been

to

application

Bartlett

filed

this city.

FRANCISCO. CAL. — The Board

reconstruct

propriated

a

the

total

Geary
of

of Supervisors has determined
municipal street railway and has ap-

Street

$720,000

system into an underground

for

electric

of changing

purpose

the

cable

the

ships.

BOISE, IDAHO.

Manitou Electric Company has been awarded

the contract for lighting the streets of the town.

W.

A.

Bell

presi-

is

dent of the company.

Council has entered into a contract
with the Animas Power Company to furnish electricity to operate the
municipal electric lighting system.
By the terriis of the contract the
city is to pay ij^ cents per kw-hour with a guaranteed consumption of
The contract is for five years.
40,000 kw per month.

DANBURY, CONN.—The
is

&

installing

four

City

Danbury & Bethel Gas &
three-hp

motors

the

in

Electric

factory

of

Light
E. A.

The company will soon install tw'o 20-hp motors for
the operation of two new forming machines in the same factory.
MYSTIC. CONN. The bill incorporating the Mystic Electric Light,
Gas, Heat & Power Company has been passed by the State Legislature.
It is expected that the new company will absorb the Westerly Power
Company, and that the new line between Westerly and this borough
Electric
will soon be completed, when a day service will be maintained.
Sons.

—

energy for operating the system
power house.

NEW HAVEN,

CONN.

—The

will

furnished

be

Macdonald

from the Westerly

Engineering

Company

has

The company aropose.*; to
Legishiture for a charter.
The incorporconstruct and operate an electric light and power plant.
ators are Col. Theodore U. Macdonald, of New Haven; O. M. Custer,
W. J. Sanford and B. A. Stanley.
to

the

NEWTOWN, CONN,— It

is

reported

that

the

Consolidated

Company has purchased all the land and water rights of
Power Company in Newtown, the Walcott place and other

way

CONN. — The

Railway

Weber

the

the

office

of

che

—

BELLEVILLE,

ILL. The City Council has passed an ordinance
granting a franchise to the Belleville & Interurban Railway Company to
construct and operate an electric railway on South Illinois Street.
State

and

articles of incorporation
electric

pany, to be

company

is

E. Gregory has filed with the Secretary of
for his new lighting enterprise.
The gas
business will be consolidated in one com-

branches of the
as the Stephenson Lighting & Power Company.

known

capitalized

and

$5,000

at

reported
erect a

incorporators are
E. Gregory.

the

Edwin H. Frank and Charles

FREEPORT. ILL.— It is
& Power Company will soon

that

the

new power

Freeport

The
Edwin R.

Railway,

Light

plant and otherwise im-

legislative

committee

on

ILL. Louis Lowenstein, of Hillview, writes that all
opened on June 4 for the construction of ppwer house and pumping
station have been rejected, and that new bids will be received for the proposed work until June 21.

and

Connecticut
Light &
Power Company is now engaged in making the necessary alterations for
a 24-hour service, which is expected to be put in operation about the
When the improvements are completed the
middle of this month.
power house located on Central Street will Ik: dismantled and most of
the machinery removed, and the local plant will only be used in cases
ot emergency, as electricity for operating the i^ystciu will be fumislied

from the main power plant

in

.ALEXANDRIA, IND.

—

The municipal electric lighting plant in this
been purchased by the Central Indiana Lighting Company. The
company has purchased all outstanding bonds and paid the floating
debts.
The plant has been in operation several years and has been
run at a loss and given unsatisfactory service.

—

,\TTICA, IND. Plans are being made to increase the capacity of the
municipal electric plant and orders have been placed for the following
equipment: The Ironton Engine Company, Ironton, Ohio, for two heavy
duty engines; Fort Wayne Electric Works, Fort Wayne, Ind.. two
loo-kw generators, one of 150-180 volts, the other 250-280 volts.
The
old unit will be used for a day power service which 'will be put in operation about July i, giving 120 and 220 volts for motor work and miscellaneous lighting.
The capacity of the plant will be increased by
about 350 horse-power.
G. McDonald is manager.

BEDFORD, IND. — The Home
capital stock

Telephone Company has increased
from $75,000 to $250,000.

its

FARMERSBURG, IND.—A.
plant,

writes that

he

is

D. Torr. owner of the local electric
contemplating the installation of a 30c-hp

GREENCASTLE, IND.—The electric light plant located on South
Morton Street was badly damaged by fire recently, causing a loss of
about

$10,000.

HUNTINGTON, IND.— The
to

City Council has instructed the Mayor
secure estimates on the cost of repairing the municipal electric lightins

plant.

INDIANAPOLIS. IND.— The
equipped with
large ppcsscs,
dividual motor,

fneturing

L(.cks.

question of installing a
and boiler in the municipal electric light plant
alion.
E. C. Bennett is superintendent.

ILL. The Citizens* Telephone Company of LawCounty has increased its capital stock from $20,000 to $40,000.

city has

Northern

Windsor

—

LAVVRENCEVILLE,
r«.nct%

engine.
cities

has reported unfavorably on the resolution amending the
charter of the city of Rockville so as to authorize the city to engage in
the municipal lighting business.

CONN.— ITie

—

IIILLVIEW,

bids

properties along

boroughs

OCALA, FLA. — The

in

McDonnell reports that ?.n electric railbe built in Lakeview for the purpose of carrying ore from
mine to the lake, a distance of about nine miles.

to

is

light

TIIOMI'SONXTLLE.

made

capacity of the plants will be about 46,000 hp.

the Housatonic

the river.

ROCKVILLE,

recently

filings

prove the lighting and street car service.

SILVERTON, COL-— The

Company

— Water

would indicate that the proposed railway to be built
over the Bitter Root Range, between Montana and Idaho, by the Chicago, Milwaukee & St. Paul Railway Company will be an electric road.
ITie filings were made by I. N. Smith, of Lewiston, attorney for the
railway interests, under the name of the Idaho Water & Electric Power
Company, just organized, and cover the waters of the St. Joe River,
and the north fork of the stream.
In the plans and specifications filed
with the State Engineering Department the construction of 16 dams is
provided for, which with other work will cost about $923,000.
The total
engineer

state

Rockwell,

MANITOU, COL. —The

—

The citizens are contemplating increasing the camunicipal electric light plant and are planning to install
two 75-kw generators, a 125-hp engine and a boiler of 125 hp capacity.
S.
O. Franklin is treasurer and manager.

FREEPORT, ILL.— Charles

D. N. Lene, of Di.xon, has applied to the Board
of Supervisors for a franchise to erect poles and wires for transmitting
electricity for light and power purposes along certain roads from Dixon
to Rio Vista, and also in Silverville, Elmira and Green Valley town-

applied

TENNILLE, GA.

pacity of the

system.

SUISUN, CAL.— E.

Mallory

Harrishurg, Pa., two engines of 225 hp each; Crocker- Wheeler
of Ampere, N. J., two direct-connected 150-kw alternators;
switchboard for above equipment to the Fort Wayne Electric Works,
of Fort Wayne, Ind.
Total cost of the contracts is $11,940.

pany,

SAND POINT, IDAHO.—A.

by E.
Webster for a franchise to operate a street railway system in
S.'VN

have

for the sale of the

SAN BERNARDINO, CAL.— The
to

B. Pringle, secretary
Water and Light Com
writes that contracts for equipment for the electric light station
been awarded as follows: Harrisburg Foundiy & Machine Com-

Company,

this city.

Company

NEWNAN, GA.—W.
mission

new engine, generator
is now under considcr-

is

all

Company

NEW ALBANY.
Company
this city

is

to

Indianapolis Star Building

is

thoroughly

Every machine in the building, including the
oj^crated by electricity, each machine having an inof which were installed by the Jenney Electric Manu-

electricity.

of

this

city.

IND.— The

Louisville

having surveys made
l-'rcnch

Lick

for

& Northern Railway & Light

locating an

railway from
Contracts for con-

electric

and West Baden Springs.

ELECTRICAL

1240
strucUJO of the

awarded as soon as the survey

be

will

roa.l

SHARON CENTER.
increased

lA.

capital

its

— The

$8,000.

to

Franklin, of Indianapolis, is in the
of the electric light system,
citv making an investigation of the condition
remodelling and repairing
with a view of making estimates of the cost of
the plant.
lightM.XRKET. lA.— The citizens are agitating the question of
from the power house at
ing the town by electricity, to be furnished

indebtedness on the plant.

an electric plant

Fredonia Ice Company

in-

Railw^yl Company

directors

lower board of the City Council has set
purpose of installing an electric light and
heating plant in the city hall annex.
Company
B\TON ROUGE LA.— The Baton Rouge Electric & Gas
the Baton Rouge Electric Comhas 'been reorganized under the name of

HOUM.X,
electric light

new company

stock of the

LIVERMORE

Howard

O.

S.

Norman

Sturgis,

D.

York. The company
will be made at once.

New

Tracy VV. Holland, of
Surveys for the line

DEOHSM M\SS— At

contract

lighting

voted to 'renew the electric
Illuminating Company.

Norwood Engineering Company

will operate
ing a large electric motor, and

citizens

install-

Barrington Electric
GRE\T IlKRRINGTON.
the
to the lime kilns, which will in
Light Company is extending its line
A johp motor will he melectricity.
future be operated entirely by

MASS.—The

the

Guild has signed

aiflhonziiig

bill

Company and the Southbri.lge Gas & Electric
the Webster Electric Light
be m.ide by January ..
Company to consolidate. The consolidation must
1908,

void.
or the act becomes null and

the
a special town meeting held June 6.
municipal electric light plant and
citizen»\oted in favor of establishing a
water works plant.
\ illagc Board for
DAVISON MICH.-S. Phelps has petitioned theand
power plant in
electric light
franchi« to build and operate an

WRENTH \M MASS.—At

a

this villaKC.

.\HCH.— Mayor Thompson

UKTROIT

has

engaged

II.

rowell,

(

chctnc lighling

the

make an invcMigation of

of s'yracunc,' N. Y.. lo
condition* in Detroit.

II.

Minn.,

HANCOCK, Mini.-E. T. Sykes of
electric lighting plant
paring plan, for a municipal

VIWCEIONA MUH.

The

light

electric

pre

plant wa« burned

recently.

two year, lh.nl this plant h.is been burned.
Thi.i'. thc'.econ.'l time within
insured,
The lo»» i* about J4.000; fully
CounMlCH.-A|.plic.nlion has been made to llic City

\II-V()MINKK

of the llydro-Kleclric Company.
O. John«,n, general manager
tor .he tran.mi.Mon of electricity
franchi.e
for
a
Wi..,
"I o.hko.h.
cil

b,-'

C.'

m

MUKOKI). .MKH.-The
«i

1

V.

lluW-ell.

S.

el«:triei.y

Mbbcll

."

operste
.0

i.

.0

the

furn,.|,

Village

l.«b.

arc

NKGAUNKE, MICH.-H.
electric

p^Uy
and

„f

extra

tlie

Hoard

.tree.,

the

*»ler
.,

,Iin« th. water w.tk. pump,
than the village paid l»-» year

c.p.1

lia,

of

entered

the

for

int..

village

.Sccording
pump,.
lamp, and furni.h

and

a

,0

contract
furnish

Mr.

.he contract

...

-'-'''-'>- """^

»j.40o ,«r ycatr wh.ch

i.

$5io more

K.

write.

.iiperin.rndent

I'cafce.

Ihat

it

i.

propo«d

plan.,

plant

by in..allinK a turbo-grnrralor

*ci

.0

of

..f

the

.ncre«.c

sookw

—

ca-

capacity

Lincoln,

Early,

consulting engineers.

of the Board of Public
contract with the Public
for a term of four years from
Service Corporation for street lighting,
Under the
per year.
September. 1908, at the rate of $70 per lamp
Corporation will grant a reagreement to be made, the Public Service
per l^mP J«''"S >be time the
bate of $20 from the present rate of $95

NEW.ARK.

T.— The

X.

Works on Tune

'

6

lighting

committee

voted to enter into a

—

new

run.

existing contract has to

company composed of local and outside capitaland
M. Sook, of Newark, has purchased the plant
The plant furnishes elecplace.
holdings of Edward T. Willis in this
The new company will soon
lighting this place :.nd Nelcong.

ST-\NIIOPE, N.
organized bv

.1.

.\

d'.

tor
nle articles of incorpor:ition.
tricity

BUFFALO N v.—The

ordinance requiring

all

electric

wires

to

be

Mayor Louis P
underground was approved June 6 by .\ctiiig
lighting the General
Fuhrmann. Bv the terms of the contract for s.rect
from $56 per year to $75 f<"
Electric Company can increase the rate
conduit system, which «in increase the com
all lamps furnished by the

placed

the five years, $16,283.
Company has
X. v.- The Canandaigua Southern
to build through the Bristol
proposes
it
railway
its
extend
decided' lo
An .ipi.licaof six miles.
Valley from Atlanta to Wayland. a distance
Commissioners for perRailroad
Stale
the
to
made
soon
be
will

of

(or

lighting

street

C\N\ND\IGU\

tion

bond issue.
mission to execute a mortg.-ige to secure a
is
KIMIKV N Y.— The Elmira Water. Light & Railroad Company
to its system in this city,
planning extensive improvements and additions
An order has
about $2..5.ooo.
will involve an expenditure of

which
2623-kw cap.icity.
been pl.-iccd for an electric generator of
by the
Sealed bids or estimates will be leccive.l
YORK N

Y—

NFW

Fifth

at

the office

.Wenue and

•New York

Public

the

..f

Sixty ...urlh

.907. for
elevators,

27.

equipment,

work
lifts,

Library.

an.l

Department of Parks. .\r,enal liudding.
Uorough of Manhattan, unl.
Street,

material

for

the

installation

book conveyors and pneumatic
Aslor,

U-nox

an.l

T.Men

of

elect

tubes,

in

l.oundalions,

ic

the

Flfll

Plans may be seen and
Avenue, Forliclh and I'orty-second Streets.
of I arks
oflice ..f .he Department
hiank forms may be obtaine.l at the
Carrcre & Ilus.inKs. No. -•» La,.
and also a. the ..fficc of .he architects,
Moses llerrman is presulent.
l--ortyfirst Street, Manhat.an.

—

submitted lo the I ity
NIAG\R\ FALLS, N. Y. Plans have been
ex^
Street, which will involve an
Council for .he illumination of Falls
Af.er the first year .he sum of
.."miture o. $<.,ooo for the his. year.
•
electricity f..r o,K.ra„ng the a,„p,
800 will be a.hlcl, .he -v,.. of the
The Niagara Falls Hyper year.
*,
.hr la.r ..f $1.. I"-, horse p,.wer
f»niisli elecManufacturing Company has agreed to

Power

draulic

free

trici.y

the

&

the

for

elrc.rical

ROCHFSTER,

munithe

&

hands of Baker

cha»e

light

boiler..

to

June

place.

this

in

is

Meridian Light & Power Company proposes

special election was held June 8
.\
.NEB.
on the proposition of issuing bonds to the amount of $15,000
Plans for the work are in the
rebuild the electric lighting system.

Park' Hoard
Minnea,mli>.

manager.

vote

Great

sl-illcd.

WEBSTER MASS.— Governor

is

$1,000,charter authorizing an increase in capital stock from
The company is contemplating extending the street

its

UNIVERSITY PLACE.
to

Electric

is

T. \V. Miller

Company

loo-hp engine

—

entire plant by electricity.

its

a

submitted by E. W.
ST. JOSEPH, MO. .\ proposition has been
Railway, Light, Heat &
Clark & Company, who control the St. Joseph
interurban railway
Power Company, of Philadelphia. Pa., to build an
from St. Joseph to .\tchison. Kan.

ists

FIORENCE M\SS.—The

lines.

Water

to

000 to $..,000,000.
railway and lighting systems.

of Scranton, Pa., and
capitalized .it $.60,000.

held recently the
with the Edison

meeting

town

a

is

amend

to

Winslow,

Hancock.

its

&

Motley Local Telephone Company has been

MERIDIAN. MISS.— The

ME.—

elected:

Power

society.

the

of

Livermore

Portland-

Light,

—

operate the Otis mill at that place.
Northern
The organization of the Portland &
J'ORTLVND
chartered to build an electric railway
Electric Railroad, which has been
been completed and the following dif'rom this city to Bridgton, has
Llewllyn Barton, H. L. Ford, of
rectors

receiving bids

will take over the local exchange.
the Minnesota State
ST. P.\L'L, MINN. The Board of M.-inagers of
an electric
Agriculture Society is considering the question of installing
C. N. Cosgrove is president
lighting system at the State Fair Grounds.

station from the
has changed the location of its power
The comFalls side of the river.
mill to 'the Livermore mill on the
water wheel and a new generator
pany has recently installed a uoo-hp
case
The old plant will be held in reserve to use in
of 75-kw capacitv.
in the
Another wheel and generator are being installed
of emergency.
transmitted to Chisholm to
mill to generate electricity to be

Company

extend

also

will

is

formed and

& Power
Umbagog

Light

and

MOTLEY, MINN. —The

is

Electric

Falls

Livermore

Jones, city clerk,

an 80-kw, 125-volt generator belted

install

in its plant

LA.— A site has been purchased on, which the new municipal
Campbell is mayor.
J. P.
plant will be erected.

ME.—The

soon

will

placed at $750,000.
of Boston, Mass., pr«iThe "officers of the company are: George Tripp,
vice-president; A. K. Todd,
denf Edward Codchaux, of New Orleans,
Stone & Wenster, of Boston,
and A. S. Pratt, treasurer.
secretary
which will make extensive
Mass.. are interested in the new company,
improvements and additions to the present plant.
capital

MINN. — The Dawson

D.A.WSON,

for the

J.

lamps.

1000 incandescent electric

for

LOUISVILLE KY.— The

and the

electric

BRECKENRIDGE, MINN.—D.

this city to Nicholasville.

about $30,000

an

erect

to

—

of the Lexington & Interurban
railhave decided to construct an interurban electric

KY.—The

LEXINGTON

contemplating

is

furnish electricity for lighting the town.

to

—The

Biwabik Mining Company is considering a
light and water works plant for the
purpose of furnishing the town with electricity and water.
BRAIN.-KRD, MINN. ^The Brainard Milling Company is considering
the question of constructing an electric light plant.

BIW.\BIK, MINN.

proposition

FREDOMA, KAX.—The

pany

the

—

Clarinda.

aside

Company has purchased

E. C. Bechtel. of Toledo. Ohio, has been appointed
remodel the plant.
consulting engineer and will have charge of the work.
The citizens on May 27 voted to issue $10,000 in
\'.\SS.\R, MICH.
the
bunds for improving the electric light plant, and also to pay oil

C.

NEW

way from

Lighting

I'ontiac

The
and holdings of the Pontiac Standard Lighting Company.
change in ownership took effect June 1. Tlie contract for street lighting
Lighting
held by the Standard Company has been assigned to the Pontiac
The company will make extensive improvements and will
Company.

Mutual Telephone Company

Farmers'

from $4,500

stock

\V\SHINGTOX, IXD.— H.

st:.lling

No. 24

plant

pleted.

has

XLIX,

Vol.
.

MICH.— The

PONTI.XC.

com-

is

ORLD

\\"

p„ny

i.

HZ

.u

by

the

N.

1

Koche.ler

.he
..n the condition thn.
the comiiany's plant.
.he R..he».cr
is .tated that

year
al

V.-lt

c.y

will

pur-

Railway torn-

"-

Niagara. Uukpor. & On.ario P"«- '
railway, controlled
ic
.noo hp .0 operate vaii..,.. elect,

neg...ia.ing

(ur

first

p..wer

with .he

Railway Company.

June

ELECTRICAL WORLD.

1907.

15.

TROY.

—'The

Troy Gas Company has announced the following
June _i The present base rate of 15 cents
when the consumption exceeds
nine cents per kw-hour more
than 2000 kw-hours. eight cents; more than 3000 kw-hours, seven cents,
and more than 4000 kw-hours. six cents.
Special rates will be made
where the consumption exceeds 6000 kw-hours.
Large reductions will
be made in the rates for electricity used for power purposes.
The
company has also made a reduction in the price of gas from $1.25 per
N,

V.

rates for electricity beginning

:

per k\v-hour will be reduced to 10 cents;
400 kw-hours a month, the rate will be
1

thousand cubic feet

WEBSTER.
electricity

is

;

$1.20 per thousand.

to

—

N. Y.
The question of having the town lighted by
now under consideration by the town and village boards.

it
is decided to light the town the system will be installed by the
Rochester Railway & Light Company.

If

WESTFIELD,

—The

N,

Y.

ized to let contracts

for

alternator,

now

electric light committee has been authorimproverrients to the electric light plant not to
will consist of new arc enclosed lamps,

The

switchboard and other apparatus.

exciter,

old

machinery

in use will be offered for sale to the highest bidder.

WETMORE,
Lowville

N.

before

Y.

—Application
Rogers

Justice

for

N. C.

—The

citizens'

have voted

issue $65,000

to

bonds

in

for the construction of an electric light plant, water works and sewerage

system.

CH.VRLOTTE.

—A

northern company, represented by Dr. J. M.
taking options on property at Smith's Ford,
with the view of developing a water power on the Rocky River at that
is
place.
It
proposed to furnish electricity to operate manufacturing
also to furnish electrical power to mills in
plants in Concord, X.
Aibermarle, Charlotte. Mt. Pleasant and other towns within a radius
of 25 miles.

X. C-

Monroe, N.

is

C..

C

XEVVBERN,
Oerk

N.

C.

— Bids

be

will

$30,000 in bonds to

for

light

and

sewerage

received

June 20 by the
improvements to the

until

be issued

for

—

TRYON,

N. C. Tlie Tryon Electric Light. Water & Power Company
contemplating the construction of a power plant on the Pacolet River,
to cost about $65,000, for which preliminary surveys have been made.
Todd Russell is general manager.

CLEVELAND, OHIO.—The Emer
has increased

its

GEORGETOWN, OHIO.— Sealed
Board of Trustees

Public

,of

concrete),

(brick

or

beard,

transformers,

Company

Electric

from $50,000

capital stock

proposals
until

Affairs

the

for

etc.,

city

this

will

July

be

received

for

13

lamps,

arc

lines,

by

the

clerk,

light

Hornung.

Johnson

612

Ball

Council

has granted a 25-year franchise to the Columbia Gas & Electric Company, of Cleveland.
The company is to take over the producer and equipment of the municipal lighting
plant, and has agreed to pay the interest on $115,000 of a total of
$250,000 in bonds issued by the city of Hamilton as remuneration for its
City

franchise.

light

and water plant

Company

to be

is

OHIO.—The

SALINEVILLE,

is

sold

reported

Salineville

the

that

municipal

auction.

at

Electric

contemplating installing an 18-kw.
nating-current unit to carry the after-midnight load.
J.
is

Light.

Ileal

&

6ocycic. alterHomer Boals is

chief engineer.

of Charities, writes that
for
is preparing plans

PHILADELPHIA. PA.— The

& Western Railway Comto the Philadelphia & Western
and directors are: George R. Sheldon, president:
Thomas Newhall, vice-president; Davies Murdoch, secretary and treasurer:
the directors are George R. Sheldon. Randolph Rodman. James H. Brewster. Jr., Thomas Newhall, William H. Simms. W. Robinson Molinar<!
and Joseph S. Clark.
The company has decided to authorize a bond
issue of $20,000,000. of which $4,000,000 is to be floated immediately,
and also to issue $4,000,000 in capital stock.
organized

The

as

Philadelphia

succes^r

oflicers

PHOENIXVILLE. FA.— The
way Company has been granted
railway within the

electric

Philadelphia

Interurban

Electric

Rail-

a franchise to construct and operate an

borough

limits.

Shamokin & Coal Township Light & Power
Company has absorbed the plants of the Shamokin Electric Light &
Power Company, the Shamokin Arc Light Company, the Shamokin Gas
Light Company and the Edison Electric Illuminating Company, the purchase price being $275,000.
The new company will be known as the
Shamokin & Coal Township Light. Heat & Power Company. The company will be capitalized at $600,000 and the directors are George C.
Graeber. John Mullen, W. C. McConnell, C. C. Leader and Henry S.
Zimmerman.

TO WANDA,

PA.

Foyle

question of installing a municipal electric
being considered by the Borough Council.
William

chief burgess.

is

SENECW.
Telephone
system in

D.— The Town Board

S.

Company

franchise

a

for

has granted the Seneca Exchange
the construction of a telephone

town.

this

—

WILMOT.

The Council has recently ordered a storage battery
S. D.
municipal electric lighting plant from the American Storage

the

for

—The

now

lit-hting plant is

—

BOLIV.XR, TENN. The proposition of extending the lines of the
municipal electric light plant to the Western Hospital for the Insane, a
distance of three miles, is now under consideration.
Benjamin Bailcv
is superintendent.

LEBANON, TENN. — The

city authorities have entered into a conwith the Faimers" Milling Company to furnish electricity for
operating the municipal electric lighting system in this city.
contract has been placed with the General Electric Company to furnish
engines, generators, pumps, etc.
The new engine is to l>e an Atlas

A

Corliss of 500 hp;

Edward Bayer. 1630 Nicholas Building. Toledo,
proimsed

tin.-

power and

heating

plant

for

by Sept.

increased

the

Commissioners for furnishing
dynamos, machinery ami appurtenances in the heating and power house
to be erected at the Lucas County Infirmary, also the necessary con
duits and piping outside the said power house.
.Mso. same date and
place, separate bids for furnishing the material and erecting a healing
and power house, including stock fur same. ;u ilu- Lucas County Infirmary.
J. W. Kerr is chairman.

W.VUREN, OHIO. — The
light

and

price

asked,

water plant
$400,000,

Village

of

the

as

it

re- wired

has refu>eii

Warren Water &
is

considered

VOUNGSTOWN. OHIO.— The
Inspection

Council

other improvements

m.idc

in

the

system.

purchase the

Company

at

the

the

is

to

instructions
be

be
of

overhauled

com-

Electric

from $700,000

granted

a

& Power Company has

Light

to $1,400,000.

Northern Texas Traction Company has
its line about two miles.

franchise to extend

—

MART, TEX. — The
mit

for

Mart Telephone Company has taken out a

the construction

of a

new building

in

this

city

to

cost

per-

about

$ 10,000.

WICHITA FALLS, TEX.— A
louncil

local

tr.

and Fori Woith

iranchisc has been granted by the City
capitalists

the

plant

of

the

VT.

—The

Daiiiell

an electric street railway

Woodbury Granite Company has purchased
& Power Comiwny of this place.

Light

CKNTR.VLIA, W.VSU.— (icorgc W.
in

for

lhi> city.

in

the

and

Dallas

stock

capital

H.\KI>\\ K'K,

House

will

its

LAREDO, TEX. The Laredo Electric Railway Company is con
tcmplating the purchase of a new cross compound condensing engine
to be direct connected to a 300-kw generator operating at 150 r. p. m.

high.

too

Grand Opera
comply with

stMumer to
Bureau.
The switchbn.Trds

this

Light

to

I.

FORT WORTH. TEX.—The
lieen

be received until June 24 by the County
materials required in installing boilers,

Work

DALLAS, TEX.— The

Infirmary.
will

with the engine now in use will give the plant
of enlarging and improving the buildings
it
is expected Uy have the new plant in opera-

this

a capacity of 650 hp.
will begin at once, and

H. Shirer, of Columbus, secretary. State Board

TOLEDO. OHIO.— Bids

pletely

the

is

pany has been

tion

TOLEDO, OHIO.— H.

Ohio

of

liact

MILFORD CENTER. OHIO.— It

County

line

Battery Company. 10 cost $ i ,400.

pikes.

HAMILTON, OHIO.— The

Power

extend the
X. V.

to

Ashville,

Lewisberry & Strinestown Street Railway
planning to extend its lines from York County to this cily.
David Pepper. Jr.. is president of the company and J. D. Duncan is
secretary, both of Philadelphia.

Building.

Cincinnati. Reading & Middletuwn Trachas applied to the Butler County Commissioners for a
franchise to construct an electric railway over the Cincinnati and Dayton

and Blue

made
to

HARRISBURG, PA.— The

Company

electric

PA. Plans are being
Columbus Street Railway

Company

switch-

plant

HAMILTON, OHIO.—The

tion

Coquiile Valley Light & Power Comwater rights on the south fork of the Co-

—

CORRV.
Corry &

chimney

boiler,

now under conmay be had by application to W. A.
electric

Plans and specifications
Georgetown, or George
Cincinnati, consulting engineer.
struction.

of

to $125,000.

and commercial pole

arc

POINT. ORE.— The

has secured extensive

SHAMOKIN, PA.—The

plants.

is

ICgler.

MYRTLE
pany

Railroad.

Klair, of

City

and 25.000 horse-power can be generated along the upper Grand Ronde
River about 40 miles above La Grande.
The plan contemplates two
power stations, one at the foot of Carson Hill at the mouth of Tanner
Gulch, and the other at Woodley.
The prospective points at which the
power is to be delivered are Pendleton. La Grande, the adjacent mining
district and to the O. R. & N. Company.
It is given out that the railroad
company stands ready at any time to contract for 2000 horse-power to
I'se in helper train service over the Blue Mountains.

quiile River.

been made ly the village of
the appointment of commissioners

condemnation proceedings against the Wetmore Electric Company
and the Beaver River Light & Power Company.
The village recently
voted to expend $85,000 for a lighting plant; the two companies have
refused to sell and the village has taken the matter into the courts.

water,

LA GRANDE, ORE.— S. A. Thompson, of the General Electric Company, of Portland, and a number of interested parties from La Grande
and Baker City have been in the upper Grand Ronde district investigating an extensive power project.
It is estimated that between 8000

has

in

CANTON,

BAKER CITY. ORE.— The Eagle River Electric Power Company is
planning to install a power plant near the Sanger mine near Baker
City, which will furnish 1200 horse-power.
The Virtue mine will use
500 horse-power and the Sanger mine will use the remainder.

The equipment

exceed $4,960.

1241

the construction of an electric

street

tight

Gregory, of Seattle, is interested
plant, water works system and a

railway connecting Centralia and C'hchalis.
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WASH.—Assistant

SPOKANE,

Manager

Clifford

McCalla,

S.

of

elected

electrical

A new power house will be erected.
TACOilA, WASH. — Contracts will soon be

president

for

new

a

will

Hidro-EIectrica San Agustin, which
Puebla. Mex., with a capital stock of $1,000,000,
hydro-electric plant and furnish the city of Puebla with

a

install

municipal

are

citizens

the

considering

plant

lighting

electric

Company

this

in

city

to

light-

MONROE, WIS.— The City Council and the Board of Water Commissioners are considering the question of installing an electric light
plant in connection with the water works.

Company

;

,

STR.\THCONA, ALA.

—The

ALLENTOWN,

Tramway Company

Strathcona Radial

has
operate a

to

be built here.

—The

were

FORT WILLIAM, ONT.-The

City

Council

voted

Hawkins and

PORT ARTHUR, ONT.—The

for

Col.

Commission, of Tothe water power is de-

Hydro-Electric

ronto, has issued a report to the effect that if
veloped at Dog Lake Falls electricity can be delivered in this city for
The cost of the work, which will be undertaken
$10 per lip per year.
by this city, is estimated at $1,000,000. Address J. Clavet, mayor.

ST. THOMAS, ONT.— The Hydro-Electric Power Company i^ contemplating the development of a water power at Big Bend in Wardsviile,
for which estimates have been made by H. G. Acres, engineer of the
Hydro-Electric Power Commission.

STREETSVILLE, ONT.— The town

an electric

has decided to install

lighting plant at a cost of $20,000.

TORONTO, ONT.—The

Board of Control has instructed

C.

H. Rust,

engineer, to make estimates of the cost of a distribution plant for
electricity in connection with the city taking 15,000 hp from the HydroEleclric Power Commission, and also to report on the best location for

city

uch a plant.
UXBRIDGE, ONT.

Tlic

Uxbridge

&

Scott

Independent

Telephone

Company is making plans to build systems in Markham, Stoufvillc,
Mount Albert, Sondcrland, Claremont and other adjacent villages and
to

connect

them

with

long

distance

—

expected th.-il tenders for construction will be called for during June. The
pli-uis provide fur the generating of sooo electrical horse-power at the nuist
unfavorable Hcav>ns of the year.
first

list

published of the shareholders of the

Montreal Light, Heat & Power Company shows that Senator L. J. Forget,
one of the directors of the company, is the largest individual holder,
having in his own name 4375 shares; Senator Robert Mackay, another
director has 3500 shares; H. S. Holt, the president of the company,
1932 shares; Rudolph Forget, a member of the directorate, 1400 shares;
James Ross, loio shares. Tliere are now 468a shares recorded on the
London and Paris register,

RIMOUSKI, QUE. —^The Kamonraska

Telephone Company has been
granted permission to increase its capital by $250,000 for the purpose
of building rural extensions in Matana and Kiniouski counties.

BATOPILAS, MEX,— The Mexican Government has granted the ap
plicalion
of the fSatopilas Mining Company, of Batopilas, State of
Chihuahua, for a contusion to Install a hydroelectric plant at \jit
A transmission line will he built
AlgodoncB, on the Batopilas River.
from the plant to the mines and smelter of the company at Balnpilas,

GUADALAJARA, MEX.— It

Is

announced

Harry

Trexier

C.

ownership

stock

Allentown

the

Electric

•

of Los Angeles.
has been incorporated with a capital stock of $200,000 by Delia B.
Rawson, J. P. Stockdale, V. S. Rowley, Taylor McDougall and W, F.
Haas.
The company will manufacture an electric heating attachment
for connection to a wattr faucet, which heats the water to the boiling point
inside of a few minutes.
Delia B. Rawson is the promotor and general
S. Rowley, assistant manager and E. H.
superintendent of construction.
TOLEDO ELECTRIC SIGN COMPANY, of Toledo, Ohio,
with a capital stock of $5,000, has been incorporated by Henry E.
Burkhart, Edwin J. Marshall, Wm. R. Hodge, Conrad Weil and William
H. McClellan, Jr. The company will manufacture electric signs.

manager of the company; V.
Potter,

,

THE

Netu Incorporations.
LOS ANGELES, C.\L.— The Marine Power & Electric Company has
been incorporated with a capital of $1,500,000 by G. H. Bancroft, E. C.
Phipps, S. M. Wilson, W. J. Compton and R. M. Amour, of. Los .Angeles.
LOS ANGELES, CAL.—The Wonder
been

known

Electric

Power Company has
what

develop power on two streams located in
as the Silver or Stillwater Mountains. 12 miles north of

incorporated

to

is

Wonder

townsitc.

filed

articles

CAL—The
with

incorporation

of

directors are Joseph A.

Stulz,

C.

Direct Line Telephone Company has
The
a capital stock of $1,000,000.

F.

Runyon, Julius Fay and others,

SAN FRANCISCO. CAL.— Articles
the

General

Line

Direct

have been

incorporation

of

$2,500,000 and the directors are Julius Finck, A.
driano, William T. Hess, Julius Fay and Charles E. Wiggin.
capitalized

K.

at

COLORADO SPRINGS, COL—The

filed

The company

Company.

Telephone

Idaho-Nevada

Power

is

.\n-

Company

has been incorporated with a capital stock of $7,500,000 by Orlando B.
Wilcox, Horace G, Lunt and John F. Adams, all of Colorado Springs.
The company proposes to furnish electricity for lamps and motors to the
mining companies in Idaho and Nevada, and to construct electric railways and furnish electricity for lighting towns and cities along it«! lines.
ALEDO, H-L.— -The People's Telephone Company, of Mercci County,
has been incorporated, with a capital stock of $3,500. by IVtci

I".

Mauck

and others.
ILL.- -The Oklahoma Fuel, Light & Power Company has
with n capital stock of $500,000 by James S, Cummins,
F. H. Lancm. R. J. Grnf, of Chicago. III., and Harry VV. Davis.

CHICAGO,

l>ccn incorporated

GKORGKTOWN.

ILL.

—The

with a capital stock
I'ribblc and Jcshc H. Lamay,

chartered

INDtlSTRV,

ILI^.

— Tlic

Citizens'

of

Telephone

$25,000

by

Industry Telephone

Company has been

Albert

Company

Sanders,

Jerome

has been incor-

porated, with a capital stock of $6,000, by K. F. Bntlerfield and others.

LANARK, ILL.- The I^nark Mutual Telephone Company has been incorporated, with n capital stock of $1,3,000, by George VV. Micliael, Daniel
II.

Stitzel

and John

LOW MOOR,

I

R.

A.

Wolf.
'Ilic

Low Moor Telephone Company
slock

has been

in-

Compania dc Trana transmission line from

corporated

will

Teleftrnph

CITY. ILL.— The Manon City Independent Telephone &
Company has been chartered, with a capital stock of $5,000.

Dr. C. A.

Stone

that the

Lus y Pueria. of Guadalajara, will liulld
Guadalajara to Aguascalientes, a distance of alioul 125 miles.
The company
disprise of about 5000 horsepower In (hat city.
vias,

Allentown

the

of

Col.

Cal.,

for

lines.

WALKEKTON, ONT.-The Walkcrlon Electric Light & Power Company ift contemplating extensive improvements to its plant in this place.
MONTREAI, QUE. John Kennedy and Ernest Marcc.ui have presented a report for a new hydro-electric system for Montreal and it is

.MONTREAL, CAN.— The

recently.

M. Young as vice-president. Their placesby David Young, of Newark, N. J., and Warren S. Hall.
are president and vice-president of the Lehigh Valley Transit

SAN ERANCISCO.

—

held

THE ELECTRIC WATER HEATER COMPANY,

$36,000

J. M. Gibson, of the
Cataract Power Company, of this city, have made a proposition to the
City Council to build a completely new electric street railway system
•with extensions to cost $600,000.

C.

meeting

directors

JWeW Industrial Companies.

Address Mayor Whalen.

extensions to the municipal telephone system.

HAMILTON, ONT.—W.

has

the

that

states

tenders for construction will be called for immediately.

.

filled

Manitoba government has purchased a site
for the government system to

H. Howden, minister of telephones,

J.

—At

& Power Company

The latter
Company, which controls by
Light & Power Company.

erect a central exchange

Hon.

PA.

;

resigned as president, and E.

—

WINNIPEG, MAN.

Light

Electric

CRANBROOK, B. C. The Cranbrook Electric Light Company is arranging for the construction of * long distance telephone system through
the Crow's Nest Pass to connect with the system being built by the
Alberta government between Calgary and Lc Pas.
upon which

Elections.

ST. CHARLES. MO.— At the annual meeting of the St. Charles
Lighting Company held recently, the following directors were elected:
Edward Gut, H. G. C. Dammer and H. D. Mitchell, of St. Charles;
T. C. Elston, of Waterloo, 111.; Edward Clifford, of Chicago, 111., and
William Collier, of St. Louis.
The board organized by re-electing
Edward Gut, president I. O. Elston, vice-president and treasurer Edward Clifford, secretary, and H. D. Mitchell, manager.

ing plant in the Methodist Church in this city.

applied to the City Council for a franchise to construct and
street railway system in this city for a term of 30 years.

presi-

ILL, At the annual meeting of the Commonwealth Elecheld recently the following directors were elected: Edward
L. Brewster, Samuel Insull, Robert T. Lincoln, John J. Mitchell and
Erskine M. Phelps.

question of
cost about

have been made for installing a new

is

—

CHICAGO,

tric

$25,000.

MELROSE, WIS. —Plans

Fernando Pimentel y Fagoaga

lamps and motors,
dent of the company.

central

BELOIT, WIS.— It is reported that the Rockford Edison Electric
Light Company, has purchased the power plant of the Rockford Interurban Railway and will furnish electricity to operate the Interurban
and Beloit City railway lines.
a

been

City, has

at

electricity for
let

24.

PUEBLA, MEX. — The Compania

power and heating plant for the Western Washington Hospital for the
Insane at Fort Steilacoom, for which plans have already been accepted.

HARTFORD, WIS. —The

the

of

was recently organized

$1,000,000.

erecting

Andres Bermejillo. of Mexico
company.

capital stock of $11,000,000.

in

construction for the Washington Water Power
Company, announces that the company will this fall commence the work
From three to
of developing the upper falls of the Spokane River.
five years will be required to complete the work, at a cost of probably

charge

XLIX, No.

Vol.

It

has

a

MASON

with

n

U

capital

president.

of

$5,000.

June

MOUNT
for

ELECTRICAL

1907.

15,

PULASKI, ILL.— Articles

of incorporation have been filed
Independent Telephone Company by Herman
C. Dawson and William Bauman.
The company is capi-

Mount

the

Pulaski

Rcntmeister, S.
talized at $5,000.

PERSIA,

—The

Persia Mutual Telephone Company has been
chartered with a capital stock of $10,000 by E. V. Campbell and others.

ILL.

SPRINGFIELD, ILL.—The

Quincy

Beardstown &

Springfield,

The

road has been granted a charier by the Secretary of State.
stock

Rail-

capital

$25,000.

is

FOREST, IND.

—The

Company has

Forest Telephone

articles of

filed

incorporation, with a capital stock of $4,950.

GREENFIELD, IND.— The
been

The

incorporated for
cost of the plant

pany are

R.

Greenfield Light & Power Company has
purpose of building an electric light plant.
estimated at $25,000 and the officers of the com-

the
is

pany has

Greyford & San Jacinto Telephone
has been chartered, with a capital stock of $300. The directors
are A. E. Grimes, D. H. Ziegler and Joseph Rogers.

INDIANAPOLIS, IND.— The

Terre Haute, Indianapolis & Eastern
Tractiea Company is increasing the capacity of its power plant at Spring
Lake by the installation of a 480-hp boiler and an 1875-kw steam turbine.
Russellville Co-operative Telephone

pany has been incorporated, with a

stock

capital

of

$5,000,

Com-

by Albert

Lindle and others.

SHELEYVILLE, IND.— The London

Harry Harrell

organized, with a capital stock of $5,000.

UNION MILLS, IND.—The

Company

Telephone

Northern

is

has

been

president.

Telephone

Indiana

Company

has been incorporated with a capital stock of $i0:000.

ZEN AS,

IND.

— The

Zenas Independent Telephone Company has

articles of incorporation with the

James

John

F. Price,

CALAMUS,
Company

J.

Secretary of State.
Hutton and Lafayette Speer.

The

filed

directors are:

lA. The Laurens-Curlew Telephone
chartered, with a capital stock of $5,000, by F. L.

Company has been
Adams and others.

—

IOWA

CITY, lA. .Articles of incorporation have been filed for the
The
Scott Township Telephone Company with a capital stock of $2,500.
incorporators are A. E. Barnes and others.

—

KNOXVTLLE, lA. Articles of incorporation have been filed by
the Dallas Mutual Telephone Company, with a capital stock of $1,000.
The incorporators are J. A. Miller and others.

LANYON,

—The

Telephone Company has been
incorporated with a capital stock of $5,000 by G. T. Peterson and others.
I A.

LONE TREE,

Lanyon

lA.— The

Mutual

Company
W. Varey and
Line Telephone Company

East Fremont Telephone

incorporated, with a capital stock of $5,000, by

.\rCALI>SBURG, lA.— The Short

J.

has been
others.

has been

incorporated, with a capital stock of $5,000.

SHELDAHL. lA.—The Sheldahl Telephone
porated with a capital stock of $6,000.

WESLEY,

I A.

— Articles

Rural Telephone
O. K. Florn and others.

\\'esley

Company

has been

incor-

incorporation have been filed for the
Company, with a capital stock of $2,000, by
of

—

BRANDON, LA. ^The Brandon & Daniel Telephone Company has been
incorporated with a capital stock of $10,000 by V. H. Russell and others.
EFFINGTON, MINN.
incorporated,

with

a

—The

capital

Effington
of

Telephone

Company

has

been

and

formed

will

Company

has

apply

to

River Falls Telephone
the City Council for a

Telephone Company has been
incorporated, with a capital stock of $8,000, by C. A. Backman. of Waterville; Joseph Widmer and E. M. Widmer, of New Prague. Minn.
COLU.MBUS, MISS.^Thc Columbus Light & Railway Company has
been incorporated with a capital stock of $300,000 to build and operate
The inan electric light and power plant in the city of Colnmbus.
corporators arc Charles F. Sherrod and others.

TOPISAW. MISS.— The

Union

Hill

Topisaw Telephone Company has been incorSummers and others.

porated with a capital stock of $2,000 by E. L.

WEST LEYDEN,

N. Y.—The North Ava Telephone Company has
organized to build a telephone line betv.een this place and Ava.
Fred P. Grubel was elected president, and Fr-^nk
W/^'fe, secretary
been

^•"

ASHEVILLE,
Valley Railway

N,

C.

—A

Company

been graiiL.
...
Swananoa
an electric railway from Asheville

has

charter

to construct

-

Montreal and intervening places.
The company is capitalized
$300,000 and the incorporators are H. L. Barber, E. S. Caldwell. P.
Moale. W. R. Whitson. J. M. Chiles and G. H. Holmes.
to

FUGATE'S HILL,

C—The

N.

BOTTIXEAU,

been chartered with a capital stock

of

$8,000

others.

—

PEKIN, N. D. The Cheyenne Telephone Company has been incorporated with a capital stock of $50,000 by F. W. McDougall and others.

—

TIOGA, N. D. Articles of incorporation have been filed for the Tioga
Telephone Company, with a capital stock of $8,000, by A. Stakston and

SHERWOOD, N. D. The Farmers' Pioneer Telephone Company has
been incorporated, with a capital stock of $25,000, by E. M. Olsen and
others.

BELMORE, OHIO.—Articles

incorporation have been filed for
with a capital stock of $2,500.
incorporators are E. G. Bach, William Glaser and others.

The

of

Company

the Eelmore Mutual Telephone

—

CANTON, OHIO. The Akron, Canton & Youngstown Railway Com
pany has been incorporated with a capital stock of ?200.ooo by G. W.
Davis, Isaac H. Taylor. William Simpson, H. B. Stewart and M. L.
Shackle.

CINCINNATI, OHIO.— The Ohio

Railway Company has been

Electric

It is said that the comincorporated with a nominal capital of $100,000.
pany has been organized for the purpose of taking over the traction companies controlled by the Schoepf-McGowan syndicate, comprising about

1200 miles of track in Indiana and Ohio, and will eventually be capitalfrom $50,000,000 to $75,000,000. The United Gas & Improvement
Company, of Philadelphia, Pa., is said to be interested in the syndicate.
Included in the merger are reported to be the Lima & Toledo Traction
Company, which is constructing a line from Lima to Toledo, of which

ized at

18 miles is completed, and which also leases the Lima Electric Railway S
Light Company, operating 12 miles; the Fort Wayne, Van Wert & Lima
Traction Company; the Indiana, Columbus & Eastern Traction Company;
the Cincinnati Northern Traction Company, and other lines in central and
northern Ohio.

DELTA, OHIO. — The
capital

stock

Cass County Telephone

from $9,750

to

Company has

HIGGINSPORT, OHIO.— Articles

of incorporation have been issued
the Higginsport Independent Telephone Company, which will have a
Charles B. Williams is one of the incorpocapita! stock of $10,000.
rators.

HOWELL. OHIO. — The

Rankins Creek Telephone Company has been inNewton Kite and others.

corporated, with a capital stock of $1,000, by

NAPOLEON, OHIO. —The Henry
has

been

incorporated

Harmon and

by

W.

J.

County Mutual Telephone Company
Henry F. Robes, David

Pierrepont,

others.

Lake Erie, Fremont & Southern Railway Company has been chartered with a capital stock of $10,000 by H. F. Shunk,
A. E. Clauser. Theodore Schmitt, George Luckcy and others.

TOLEDO. OHIO.— Tlie

BITTER CREEK, OKLA. —The

Bitter

Creek Mutual Telephone Comstock of $10,000 by P. J.

Rural Telephone Company has been incorporated
of $1,300 by Shclton Morris and others.

of incorporation have l>cen filed
for the Citizens' Telephone Company with a capital stock of $2,500 by
Albert Sanders. Jerome I'ribbic and Jesse H. Lamcy.
UNION, MO. The Commercial Telephone Company has been incorpo-

—

with a capital stock of $8,000, by A.

J.

Gorg, E. Rcinhard. A. F.

—

N.

of

(;OW.\NDA,

N.

GUTHRIE,

Y.

—The

Gowanda

Bell

Telephone & Telegraph Com-

OKLA. — The

capita!

Guthrie,

Camp

Russell

&

with

Northeastern
capital

a

stock

ROSERURG, ORE.— The Douglas & Coos Bay Electric Railroad Company has been organized and temporary officers elected as follows: L. J.
Simpson,
staken.

others.

Y. Articles of incorporation have l>ccn filed with the
State for the Ithaca-Owcgo Traction Company to construct an electric railway from Ithaca to Owego, a distance of 40 miles.
The company is capitalized at $400,000 and the directors are George R.
Peck, Brockton; H. S. Finch. Richfield, and S. E. Banks, Ith.ica.

ITHACA,

increased

$150,000.

GEORGETOWN, MO. — Articles

Secretary

has

by Walter MinshuU and

pany has been incorporated with a
Herns and others.

Pleasant Telephone Company has been
incorporated, with a capital stock of $2,400, by T. N. Ervin, E. D. Wilcox, Fred Church, M. C. Wilcox and others.

rated,

Company
The capital

D.— The Loop Mutual Telephone Company

N.

at
i:.

Russell-Mendota Telephone

has been chartered, with J. C. Pruner, of Mendota, president.
stock is fixed at $1,000 to $1,500.

BUTLER, MO.—The Mount

Mauthe and

H.

.

to

Thief

franchise.

UNION HILL. MINX.— The

jr-

W

LOCKPORT, N. Y.— The Lockport Light & Heat Company has been
incorporated with a capital stock of $600,000 to take over the properties
of the Lockport Gas & Electric Company and the Economy Light, Fuel
& Power Company. The directors of tie ccmpany are A. S. Cooke,
M. J, Dodge and James Abbott, all of Xv:./ York City.

been

$5,000.

THIEF RIVER FALLS, MINN.—The

Mass;

KATONAH, N. Y.—The Katonah Lighting Company has been
porated with a capital slock of $30,000. and the following directors:
Fowler, J. E. Fowler and Philip Lewis, of Katonah.

its

stock

with a

—

—The

—

CURLEW,

&

Hardy, Bostc

others.

Farmers' & Business Men's Mutual Telephone
has been formed, with a capital of $9,996.
lA.

of incorporation with the Secretary of Su^

filed articles

capital stock of $35,000.
The directors are J. D.
C. S. Phelps and B. J. Crawford, of Gowanda.

INDIANAPOLIS. IND.—The

Company

RUSSELLVILLE. IND.— The

1243

and treasurer.

president, and F. E. Barrett, secretary.

S.,

L D

president;

secretary;

J.

A.

E.

Marstcrs.

EAST BRADY. PA.—Hie

Central

pany has been incorporated with a
Thomas and others.

HUMBOLDT, TENN.—The
Company has
County. The

l>cen
officers

first

Henry Scng-

vice-president;

H. Flanagan, treasurer.

formed

to

Allegheny V.illcy Telephone Comstock of $8,000 by R. A.

capital

Missouri.
build

an

Tennessee &
electric

Georgia

railway

of the company are as follows: Col.

I.

in

Railway
Crockett

H. Duggan.
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president;

H. Ferrell, first vice-president; Dr. J. H. Thomas, second
G. D. Ferrell. secretary and O. C. Sharp, treasurer.
HOL'STOX. TEX.— The Central Texas Telephone Company has been
incorporated with a capital stock of S30.000 by A. B. Foster. W. E.
Richards and H. B. Houston.

Vol.

C.

MERKEL,
incorporated

with

a

Merkel

Light & Power Company has been
of $100,000 by John C. Hamm and

stock

capital

others.

WORTHAM, TEX.— The
incorporated

with

Wortham Gin &
stock

capital

a

of

Company

Light

by \V.

$10,000

has been
Pittman and

T.

others.

TAYLORVILLE, TEX. — A

charter has been issued to the Taylorvillc
Secretary of State to construct and operate a
light, heating, cold storage and power plant.
The company is capitalized at $5,000 and the incorporators are Albert Morgan and others.

Company by

the

—The

LEBAXOJJ, VA.

Lebanon Telephone Company has been incorporated with a capital stock of $3,000 by R. S. Meade. E. S. Finney.
C. C. Anderson, V. B. Gilmer, L. L, Bays and O. S. Burns.

OAK GRONE,
incorporated

\A.

—The

a

capital

with

H.

president;

Griffith,

Oak

tary, all of

Rappahannock Telephone Company has been
stock of $5,000.
The officers are D. H.
Coates,

\V.

vice-president;

R.

B.

Spilman secre-

Grove.

SPOKANE, WASH.—The

Panhandle Electric Railway Company has
been chartered with a capital ftock of $1,000,000 by Thomas W. Bayne, of
Michigan; Amasa J. Smith, Harry M. Wallace, of Spokane, and John R.
Jones, of Hillyard.

ELKIXS,

to connect

vice-president

The

Belington and Elkins.

McShadden, Rockwood,

C.

J.

Elkins Electric Railway Company has
the purpose of constructing an electric

and

W.

K.

Morgan, of Elkins.

E.

J.

rail-

of the company are:

officers

president;

Pa.,

manager;

general

re-

Taylor,

of

Pittsburg,

Pa.,

secretary and treasurer.

Wisconsin Midland Railway Company has
been incorporated by DeWitt C. West, of this place, and others, for the
purpose of constructing an electric railway from Chester to Waupan.
incorporation have been filed for the
Company, with a capital stock of $4,000, by
of

Carter-Wabeno Telephone
Xorman W. Johnson, .\. J. Johnson, E. Hemenway and W.

COLBY, WIS. — The
been

a

S. Sla'er.

& Southwestern Telephone Company

Colby

with

incorporated,

capital

stock

of

by

$600,

Louis

has

Frome,

F.

Henry A. Frome and A. K. .Andrews.
HAMBURG, WIS.— The Hamburg Telephone Company has been
corporated, with a capital stock of $3,000, by M. B. Rosenberry, C.

in-

B.

Bird and A. L. Kreutzcr.

JEFFERSON. WIS.— The

Mutual Telephone Company has

Jefferson

articles

of incorporation, with a capital stock of $10,000.
Bienfang and others are interested.

filed

Menominee

been organized for the purpose

John M.

Company

Telephone

Falls

of installing a local

NORTHFIELD, WJS.—The

has

telephone system.

Farmers'

Northfield

QVAHHY, WI.S.— The Quarry Riverside Telephone Company has been
incorporated, with a capital slock o( $2,000, by Ole I.x)tten, A. H. Aifrom,
K. H. Thompson and others.
SCTILIESINGERVILLE. WIS:—The Washington County Telephone
has been incorporated, with a capital stock of $1,500, by John
I). Storck and M. Maxam.

Kramer, Charles

F.

—

VUHA, WIS. The Pine River Telephone Company has been incorporated with a capital stock of $1,500 by M. B. Lewis. John Fonta,
B. K. Borland and others.
ST. .MARVS, ONT.-Thc Si. Mary'sMedina Telephone Company. Lid.,
ha» been incorporated, with a capital slock of $40,000.

—

DANVILLE, QUE. The Danville Heat, Light & Power Company has
been iticorporated, with a capital of $80,000,
The incorporators are: J.
E. Herbert, II. O'lrard, G. McCrackcn.
SA.SKATOON,
extension

.SASK.- -The City Council has under connidcratinn the

of the electric

system.

lifihtinK

Legal.
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superintendent

of

C, Terminal Company,

his

light,

new

MR,

O.

HUMPHREY,

consulting engineer, has removed his office
Sterns Building, 202 Exchange Street.
Mr.
Humphrey is a member of the American Society of Mechanical Engineers
and an associate member of the American Institute of Electrical Engineers.
B.

Bangor,

Maine,

the

to

DR. OTTO FEUERLEIN, who is at the head of the incandescent lamp
manufacturing of the Siemens & Halske interests in Berlin, and who has
sometimes been dubbed the "father of the tantalum lamp," is visiting this
country.
While in New York the doctor is a guest at the Engineers* Club.

He expects also to
MR. JOHN N.
division

trical

of

visit

other cities before returning to

SHANNAHAN,
the

general

&

Fonda, Johnstown

Germany

in July.

superintendent of the elecGloversviUe Railroad Com-

pany, of Johnstown, N. Y., has tendered his resignation, to take effect
July I.
Mr. Shannahan leaves Gloversville to become general manager
of the Washington, Baltimore & Annapolis Electric Railroad.
William
H. Collins, master mechanic, has been elected to succeed him.

FRANK

MR.

MILLER,

superintendent of power development of
Los Angeles. Cal., has resigned his
position to take effect as soon as all the construction work in connection
with the company's new Kern River power plant is completed.
Mr.
Miller will leave the electrical field and engage in the lumber and cement business in Los Angeles.

Edison

,

E.

Company.

Electric

DR. AV. M. HABIRSHAW, of Habirshaw wire and cable fame, is having
warm reception from old friends in England and on the Continent,
here he is now making a long trip for rest and recuperation.
He is so
well known everywhere he is finding it hard to limit the hospitality and
V.

entertainment extended, but has had to submit to lunches and dinners
from repiesentative Anglo-Americans like Messrs. Farshall, Blackwell.
Carlton, Gilmore and E. H. Johnson, friends of long standing.
Despite
it all. his health is greatly improved.
E. MOORE has been recently added to the engineering staff
Arnold Company, Chicago, Mr. Moore is a graduate of Purdue
University, and subsequently entered the employ of the Sprague Electrical
Equipment Company, where he was engaged in electric railway installation and operation.
Later he entered Princeton University and took an
advanced course in electrical engineering, receiving in 1S99 the honorary
degree of Doctor of Science.
At that time he took up the design and
building of electric light and power plants, and about two years later
Mr. Moore
became electrical engineer for the city of Davenport. la.

MR.

J.

of the

*.....;;:

i

and
•limilar

approved
caac.

a

the

for

five

leaving

years,

it

for his present

position

with

Arnold Company.

MR. H. W. IIILLMAN, who

Telephone Company
has been incorporated, with a capital stock of $700, by B. F. Lanning.
Antoine Ellington and John Dettinger.

Company

appointed
D.

S. AUSTIN has been appointed mechanical engineer for Westinghouse. Church, Kerr & Co.. of New York City.
He is a member of
the American Society of Mechanical Engineers.

held this position

LANNON, WIS.— The

been

has

a

BEAVER DAM. WIS.- The

CARTER, WIS. — -Articles

McINTOSH

B.

J.

MR. W.

the

—The

VA.

\V.

been organized for

cently

way

MR.

heat and power of the Washington.
duties dating from May 10.

at

Utility

24.

PersonaL

%ice-president;

TEX. —^The

XLIX, No.

dc i-ion

has been doing such energetic pioneer
for the General Efectric Company, is
leaving Schenectady to become an operating man and will hereafter be
connected with the progressive system at Grand Rapids, Mich., where
work :s being done.
The Grand Rapids-Muskcgon Power
notable
Company owns and controls tlie Grand Ra|)ids Edison Company, which
does the entire electric lighting and power business of the city, and is
now delivering electricity in Grand Rapids, Muskegon, and Big Rapids,
from its water power station, over high tension transmission lines located
It controls practically all available water rights
on private right of way.
on the .Muskegon River within sixty miles of Grand Rapids, which will
The tlow of
permit of an ultimate development of 50,000 horse-power.
the MuskcRon River, owing to the nature of the soil and the character
of the country throuKh which it runs, is remarkably constant, and it is
Tlie
noi subject to either damaRinn floods or lon^ periods of low water.
water power plants of the company are nu>dcrn and of the most permaThe territory served is an important and
nent character of eonstruclion.
Grand Rapids, with a population of
growing manufacturing section.
100,000, is noted as the largest centre in the country for the manufacture
Muskegon iv a substantial and growing city of
and sale of furniture.
In addition there
25,000 people, and Big Rapids has 5000 inhabitants.
.'\
line
arc a number of •smaller cities in the intervening territory.
voltage of Cio.oon to 66,000 volts is 1>eing -employed for the traiiMnission.

work

in

the

electric

heating

field

Trade Publications.
COAL

Cl>N\ KS

t

»I<S.

I

lie

Jellrey

Manufacturing Company, Columand ash-

Dhio, han i<i<tucd an illuHtrated catalogue <thowing coal
handling machinery in ute in numeroud power houses.

huK,

VKRTK

AI-

KN(;iNKS.

Hullctin

Company, llydc Park. Munh.,

giveit

No.

much

1J5

of

the

II.

F.

Sttirtcvant

interesting information

con-

cerning the dcnign dclaiU of SturlevanI vertical engines, rated at from 6
ThcMr engineit arc especi»ll.v well
hor»e power to H5.5 huriepower.
ailapted (or direct connection to electric genrralorit.

VKNTILATINC. FANS.— nullctln

No. Mf>. of the n. F. Stuitev.int
devoted to dircctconnecte<l electric
The molom are completely cnrtrmeel to exclude dust.
propeller fann.
(•alvjitnzed xtrel plating in uiked for thr li|aflr>>, and the ile<>iKn {•> such

Company.

Hyde

Park,

Ma*tN.,

that no rcVCr«r air <iiiirnt»

.-ur

ii

piodiirrd

June

ELECTRICAL

1907.

15,

TUBE CLEAXEKS.— Eulletin

of the Liberty Manufacturing
pneumatic tube cleaner, an appliance which is claimed to have extreme power and most effective in dealing
As its name indicates, it is operated by air pressure
with' heavy scale.
and is for use where the water supply is limited. Bulletin No. 26, of the
same company, describes the "Liberty** heavy duty tube cleaner, which
of all-steel construction and stated to be of unlimited power and
is
It requires
capacity, removing scale of any thickness in a rapid manner.
but one man to operate and is guaranteed not to injure the tubes.
OX DRYING BRICK AND TILE.—This i6-page pamphlet, published
by the Green Fuel Economizer Company, of Matteawan. X. Y., discusses
artificial drying in general, and then takes up all the different ways in
which brick and tile and other ceramic products can be dried by the use
of heat from live or exhaust steam or from the kilns that are cooling off.
It is shown that a suitable sj-stem will so increase the yearly output of a
brick plant that the greater capacity will more than offset the first cost
It is also shown that by reducing the labor of
of the drying apparatus.
handling, lessening the waste and giving a better product, a waste heat
drj'er will generally return its cost during the first year.
Street.
J. L. MOTT IRON WORKS, Fifth Avenue and Seventeenth
Xew York City, have just issued from the Bartlett-Orr Press a very
handsome 16-page illustrated pamphlet giving a brief, comprehensive survey of their productions. To those who know the concern only as large
manufacturers of baths and equippers of bathrooms the brochure is a revelation, for it includes such varied work, in addition, as electric light poles
and standards, large and small fountains for the house and garden.
wrought iron and bronze vases, gateways and railings, kitchen ranges,
Since 1828 this great establishment
heating systems, stable fixtures, etc.
has been laying the foundations of a gigantic industry which, both in its
utilitarian and its artistic aspects, is a credit to the founders and to the

Company, Pittsburg.

American technical
\\ork,

etc.,

arts.

.».

opened an office at 66 State Street, .\lbany. N. Y.
H. Knapp, who will handle the sale of these
mercury vapor lamps, etc., in (he northern and eastern parts of Xew York
City, has

S.

State.

DIXON CRUCIBLE MEETI.XG.— At

meeting of the directors
31, to take action on
.\. \Valker, Geo. T. Smith
was elected vice-president, Geo. E. Long, treasurer, and Harry Dailey was
elected direct-r and sccretarv
a special

of the Joseph Dixon Crucible C'ompany, held
the death of vice-president and treasurer, John

May

Weekly Record
UNITED STATES

I'Al'EXTS,

ISSUED JUXE

(Conducted by Rosenbaum & Stock-bridge, Pat.

ELECTRIC.\L SAFETY

>55,44o.

Germany.
s|,ark
V.

liich

down

.App.

filed

.-\ug.

17,

1906.

.\tlys.. 41

DEN'ICE;
.\

potential

Park Row. .N.V.j

Richard

.\pt,

lightning arrester

Berlin,

including a

thereof.

POTEXTI.\L-REGUL.\T0R; James

H.'

Duncan,

St.

Louis,

regulating device for generators
.\
Mo.
filed
Mar. 2.'. 1906.
.\pp.
o|>erating a lamp circuit and having storage batteries which arc automatically connected and disconnected into the circuit to keep the potential

thereof

uniform.

MICROPHONE: Newman

.\pp.
H. Holland, Chicago, III.
microphone comprising an electrode arranged to
.\
July 28. 1906.
vibrated bv sound waves, a balanced clectro<le pivotally mounted at
electrod*.
its center of gravity and having a part ,adj,icent to the first
a spring normallv urging the pivoted electrode toward the other, and
granules of conducting material interposed iK^twcen said electrodes and
arrange*! to normally urge saiil electrodes apart.
COXTKOI.LING DEVICF.; Carl Mittelstrass,
K55,47o.
Ihrmstlorf, and .\lbiccbt I'rank. Berlin. Germany. .\pp. filed Oct. 17. 1906.
Provides a device of this
electric nijlor circuits.
controlling
for
.\ device
character which n|ion the occurrence of abnorm.al conditions in the
Reprotect the motor.
position
to
to
return
automatically
circuit, will
for electric
starling or controlling devices
lates more specifically to
the
movement
of
tlic
utilized
for
motor
is
auxiliary
motors in which .an

8';s.458.

filed

be

MOTOR

controlling arm.

8^^,471.

INSULATIXG STUD AND METIIOIi OF MAKING THE

A
iqo6.
Ajip. lilcil
.Vug.
France.
1.
S.\ME;
conslrnction'of stud for miscellaneous purposes having two parts insuhas
other
part
and
the
socket
has.
a
One
part
another.
one
lalcd from
wrapped
a portion forming a slKUildcred boss entering s.aiil socket and
with mica.
SteinCharles
P.
GKNEUATOU:
855484.
In n constantfiled .Sugust 7,
1905.
.\p[>.
metV, Scbenect.ady. N. Y.
provided
winding
armature
an
winding,
and
field
a
Roncratov.
cnrreni
with commulator and brushes, said brushes being arranued on a line
at
an angle of less than forly-fivc electrical degrees In the line ol
magnetization of the field winding and connected to the oadcircuit.
said generator being arranged to be satunlcil at normal load.
Edgar

W. Mix,

Paris,

CONSTANT CUKKENT

now connected
at

pany

in

its

office

the
in

Power Improvement Company of Milwaukee,
The Power Improvement Com-

Fisher Building.

capacity of commercial and industrial engineers, is prepared
--'•
.i,-,-nity of
Tt
of every magnitude.

contracts

take

to

with

Chicago

its

and water-works

industrial

'

installation.

THE WALKER ELECTRIC COMP.\NY,

switchboaid builders, of
has just taken title to a piece of property, in that city, a
It is the
part of which it has been occupying for several years past.
modern
intention to tear down the present buildings and erect new and
structures especially designed to meet the requirements of the business,
Philadelphia,

Tlte location is an imas soon as pressrof work now in hand permits.
proving one, within fifteen minutes' walk from the heart of the city, and
The tract
almost adjoining the new Parkway now under construction.
Noble
includes houses now occupied £s dwellings and has a frontage on
extending
Street between Twenty-Third and Twenty-Fourth of 140 feet
This should afford
tl-.rough to Callowhill Street, a distance of 227 feet.
Mr. W. H. Tapley,
ample room for its rapidly expanding business.
general manager of the Walker Electric Company, formerly chief elecunder whose
trician of the Government Printing Office at Washington,
is
direction the new Public Printing Office was erected and equipped,

drawing the specifications for a modern power plant.
be employed wherever conditions admit.
entire establishment to larger
The steadily
and Broadway.

its

Colfax

Electric drive will

Denver.

has

Col.,

and more commodious quarters
increasing
and other

,

demand

recently

at

for

products which this
switchboards
together with a general growth in all departments
This company has a wide reputation
has made this step necessary.
throughout the West as manufacturer of large switchboards and as
having constructed some of the largest and most elaborate X-ray coils
electrical,
It undertakes the construction of any kind of
in the country.
panel

cabinets,

boxes,

manufactures,

firm

experimental or scientific apparatus generally supposed to be produced
only in the extreme East, as illustrated in its pioneer work in wireless
opertelegraphy, some of the apparatus made by it having been in daily
In the new location
ation for the past six years on the Pacific Coast.
provision has been made for an electric garage and charging station,
connection with the agency for an electric machine and of a storage
W. P. Carstarphen, Jr., is president and manager and D. M.
in
Gray, secretary and treasurer of the firm. L. M. McBride is retained

in

battery.

(be capacity of assistant

manager and engineer.

GENERATOR; Charles P. Stein855,485.
In a constantApp. filed August 7. 1905metz, Schenectady, N. Y.
coil
current generator, a pluralitv of armature windings of the open
of
the armature
e.ich
transformers,
series
sets
of
of
pluralitv
type a
one
primaries
ot
windings being 'cunuected in closed circuit through the
contransformer of each set, and a plurality of rectifying commutators
transformers.
nected respectively to the secondaries of the several sets of
gi=4q.. CONDl'IT FOR ELECTRIC RAILW.WS; John S. AlexConduit construc.\pp. filed Mar. 14, 1904.
ander, New York, N. Y.
conduit rails
tion for street railways in which the track rails and the
inclined tie rods
stilTened
by
ties
and
flat
horizontal
on
supoorted
are
between' the conduit and the track rails.
ELECTRICAL SWITCH: James P. Appleby. Hopkins,
855 404
\n improved lock attachment for the
Minn
\pp filed .\pr. 3, 1905.
igniting apparatus for automobiles, etc, so thai they
iwitcl'i of electric
insertion
of a suitable key.
without
started
cannot he

CONSTANT-CURRENT

1907.

4.

Foster,

B.

of Electrical Patents.

gap constituting a discharge path for abnormal charges and
is provided with radio-active material so as to decrease the break

855,450.

George

THE CARST.\RPHEN ELECTRIC COMPANY,

announces the removal of
its New York City offices to 341-347 Fifth Avenue.
MR. A. D. COLEM.\X and Mr. A. L. Mee, of .Mbuquerque. New Mex.,
who were formerly officers of the Southwestern Electric & Construction
Company, have bought the Kinsley Electric Light & Power Company, of
Kinsley, Kan.
COOPER HEWITT L.\MPP.— The Cooper Hewitt Electric Company,

Mr.

POWER IMPROVEMENT COMPANY.— Mr.

formerly in charge of the Wagner- Bullock sales agency in Chicago, and
is
recently the assistant sales manager of the .\llis-Chalmers Company,

moved

GOULD STORAGE BATTERY COM PAX V

is

INSTRUMENT CO.MPANY.— Mr. Osc.i. I'.
Standard Appliance Company, and the .\meri-

..L
the

charge of the sales depanir.e::.

"Business Notes.

New York
The manager

i245

can Electrical Supply Company, Chicago, and for a long time associated
with Mr. .McGill and the Crescent Electric & Manufacturing Company, Yalparaiso, Ind., has iakcn an active interest in the Jewell ElectriInstrument Comp.iny :ir,,! bc-tn elected secretary, and with full
cal

Works.

of

l.L^.

Wodack, formerly of

may be noted that all the sanitary, bath
new Engineers' Club was done by the Mott

.

D

U

C)

JEWELL

25.

its

It

the beautiful

in

No.

describes

Pa.,

\V

P.
Ronald
.MOTOR:
ELECTRIC
RECl I'ROCATIXG
electric power
.\ii
1Q06.
App. filed Nov.
Quincy, Mass.
steam
usual
of
the
place
solenoid
in
wound
sectionallv
a
hammer having
energization
piston and a carbon resistance device for controlling the

855.5
Irvingi

1

3.

.

,

thereof.

GAS LIGHTER .VTTACHMENT:

William Roche. Jersey
in g.as lighters of
connection with dry batteries.
attached to the carlron
\ curved extension is adapted to be directly
e'ement of the batury and has a platinum heating coil .at its extremity.
ELECTRIC COt)KlNG STOVE: David C. Smith. Kalgoor855,531.

App. filed Sept. 21, 1906.
Citv,' N. I.
that class" which are ailaptcd for use in

855516.
Western

lie.

.\ustra1ia,

Australia.

.\pp.

tmpiovement

filed

Aug,

u,

1906.

•*.

',<-•<

lingular sheet metal casing lias double walls with an asbestos filling
covers.
and heating coils therein, the top of the receptacle has hinged
SYSTEM; Harry G. Webster,
855,545.
of cord
details
to
Relates
Dec. 16. 1904.
filed
Apii.
Chicago, III.
circuit for inultip'e exchange system.
EX('Ii.\XGE SYSTEM: Harry G. Webster.
»55 540.
Modifications ot the almve.
.\pp. filed Dec. ift, 1004.
Cllic.ago, III,
BOX; William R. Alkinson, X'cw
855 550. ELECTRIC SWITCH
A construction of a met.allic Ikix
App. filed lulv 10. 1006.
York, X, Y.
Has lugs by
with open sides which may be covered by sliding panels.
pl,acc.
in
be
liolted
which ihc lop may

TELEPHONE EXCHANGE
TELEPHONE
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RAILWAY

ELECTRIC
855.601.
SWITCH; Edward F. Winfield,
Los Angeles, Cal. App. filed July 7, 1903. A track switch for trolley
roads haWng circuits moving the switch point to a predetermined position
whenever the car approaches the same. If the car takes more than a
predetermined current thereafter the switch point is thrown to the opposite side.

MOTOR

CONTROL; Henry B. Emerson. Schenectady, N.
855.623.
App. filed Oct. 17, 1906.
Y.
Relates to the control of motor driven
devices such as printing presses which must be operated at widely varyComplete diagram of circuits for controller of motor having
ing speeds.
two motors with differential gear connections.
STOP FOR AUTOMOBILES; Charles O.
855,711Lambert, Bridgeport, Conn.
App. filed Feb. 27, 1900.
An attachment
for automobiles including a lever arrangement beneath the driver*s seat
whereby the car is automatically stopped when the driver leaves his
Adapted to stop the car in emergencies.
seat.

ELECTRIC SIGNALLING DEVICE; Edward

855.96S.

New

XLIX,

Vol.

York, N. Y.

App.

Sept.

filed

L.

24.

Orcutt,

Covers additional modifi-

1906.

i,

Xo.

cations.

RAILWAY SIGNAL;

855.971-

App.

filed

circular

Aug.

6,

the

magnets.

^

855.972.

Chai-les C. Phillips. Owensboro, Ky.
sector-shaped semaphore arm swings in a
influence of separate operating and locking

A

1906.

under

casing

CONTROLLER FOR ELECTRIC MOTORS;

Pomeroy, Norwood, O.

App.

Dec.

filed

William

D.

Relates to controllers

1903.

i,

AUTOMATIC

REGULATING DEVICE;

ELECTRIC
855.723New Rochelle, N. Y, App.
ignition apparatus.
855.723-

filed

Dec.

11,

Leon

Le Pontois,

J.

Small generator for

1905.

ELECTRIC REGULATING DEVICE;

James F.

McElroy,

10. 1905A regulating device for a
contacts in the motor circuit adapted to
be closed by a magnet, set to act at a voltage greater than that required
by the motoi when exerting the maximum torque imposed by the devices
which it operates.

Albany,

K.

App.

V.

filed

July

dynamo including a motor and

ELECTRIC SIGNALLING SYSTEM: Edward L. Orcutt
855.727.
and Richard Sheldon, New York, N. Y. App. filed Sept. i. 1906. A
signalling circuit is provided on the train and adapted to be governed
by a controller which controller is operated by the track .rail circuit.

ELECTRIC BELL; Marcus Plato, London. England. App.
8§5.Z29.
Oct. 6, 1904.
A device for ringing large electric bells or gongs.
vibrator armature has a large hammer or clapper and a
counterbalancing weight so as to facilitate its movement.
filed

The usual

ELECTRODE FOR ARC LAMPS; Samuel T. Wilbur,
855.7.18.
Wilkjnsburg, Pa.
App. filed Dec. 6, 1902.
An arc-lamp electrode composed of carbon mixed with piaterials which form a slag during tthe
operation of the lamp, in combination with a conducting projection
forming an integral part of the said electrode and composed of material free from such slag-producing materials.
GAS VALVE; Daniel M. Moore. Newark, N. J. App.
8^5.801.
filed Apr. 16, 1906.
The combination of a mass of porous material interposed in a gas passage, a sealing liquid and means for carving the exposure of the mass above said liquid to regulate the flow of gas.

GOVERNOR

FOR ELECTRIC
855.805.
Alphonse F.
Picper, Rochester, N. Y.
App filed Sept. 16, 1904. Provides a governor
for electric motors whereby the speed of the armature or rotary operating
part is automatically regulated by controlling the flow of the operating
current. The governor is directly mounted on the armature shaft.

MOTORS;

BATTERY; Bertram B. Downs. St. Paul. Minn. App. filed
855.880.
Relates to improvements in dry batteries.
1906.
2.
The batteries

Apr.

Electric Bell.

motors and more particularly to controllers adapted to
change the speed of a motor by changing the voltage applied thereto,
and operated by a multiple voltage system.
MECHANICAL MOVEMENT; Joseph Y. Porter. Detroit,
855.973.
Mich.
App. filed May 21, 1906.
A device for use with track switches
by which successive operations of a solenoid produce alternate movements
of an actuated part.
Has a ball movable in a tilting tube.
CONDUIT; George Russell, McKeesport, Pa. App. filed
855. 9S5.
Aug. 22, igo6. A substitute for the usual process of sand blasting and
pickling the interior of pipe conduits to make them smooth.
The conduit pipe is formed with an interior sheet metal lining.
ELECTRICAL CUT-OUT; Philip T. McNally. Mandan,
856,085.
N. D.
App. filed May 2^, iqo6. An ordinary snap switch has a shaft
extension with a gear which is engaged by a solenoid operated rack, so
that the snap switch may be operated from a distant point.
for

electric

856,094-

Edward

ELECTRIC.vL SIGNALING DEVICE FOR RAILROADS;
New York, N. V. App. filed Oct. 13. 1005. Relates

L. Orcutt,
railroad signals

to

and type having track rails energized by an alternmeans for displaying signals in the locomotive cab.
SEMAPHORE; Edward L. Orcutt, New York.
1906.
Relates to features of the semaphore

ating current and

ELECTRIC
_ 856.095.
N. Y.
App. filed Sept. i,
construction for the above.
856.099.

85S»450

—Potential

Regulator.

ME1HOD

Peirce,

L.

Chicago,

Jr.,

111.

as to be easily installed, inspected, repaired or detached without
destroying the connection with the rail.
The usual rift pin is driven
place when the usual plugs are hammered into their sockets in the
The soldered connections of the pin may be repaired without inI ail.
terference with the plug connection.

into

DEVICES; Ha
1903.
A combincfl controller and circuit t>rcaker.
856.9II.
TICLEPIIONEKECKIVER; Kelly M. Turner, New York.
855.911.
App. filed Feb. c, 1907.
A telephone receiver having two Iwbbins each

App.

1

may

alarm which

850. 14O.

FOR ELECTRIC MOTORS AND SIMILAR

ELECTUIC BURGLAR ALARM;
'

Bert J. Cizkuvsky. Chi1.
.\us.
filed
lilcd
.\\ic.
22.
1906.
Relates tc an electric ;burglar
b
be placed in position upon a door or window wit
wherever
Is in thi- form of a hinge having projecting arms which close
desired.
the circuit when displaced with respect to one another.
856,132.
111.
cago, III.
cngo,

action.

CONTROLLER
CO]

Charles

rails

are hermetically scaled up in pitch in a rectangular box so as to prevent
evaporation of the water therefrom.
OF SEP.ARATJNG MINERALS; A. F. Kir855.805.
•chner, Pittsburg, Pa.
App. filed Jan. 17. 1907.
The herein described
methocl of scparatinf^ minerals from their ores, which consists in suspending the ore within an air-tight space charf^^cd with a f^ascous medium
having lower j>crmcabilit^ than atmospheric air, and subjecting the ore
whjlc in suspcniiion
within
said
cnarged space to electro-magnetic
855.897.

CABLE HANGER:

App. filed Sept. 13, 1906. A sheet metal strap is perforated so that one
end may be inserted throufrh a loop in the other end and engaged
upon the cable to be suspended. The ends of this strap engage hooks
on a hanger depending from the messenger wire.
RAIL BOND; James J. Brennan. Fort Wayne. Ind. App.
8^6.127.
filed Sept, 24, 1906.
Aims to provide a rail bond so mounleii upon the

,

.

-

.

.

.

.

__

,

LOCK-OUT DEVICE FOR TELEPHONES;

Hastings, et al.. .Mheiis. Ohio.
set of parly line system.

App.

May

filed

R.
C.
M.
Relates to local

1906.

7.

AERIAL KADIATING CIRCUIT; Peter C. Hewitt, New
856,149.
App. filed Mar. 7, 1904.
N. Y.
A radiator for electromagnetic

Yorlc,

'».

wouna with corresponding

leads cxtcndiiig from the respective
controller having two rows of contacts respect ivrly
with •tat 'I icadn, a pair r>f Hpring tihu1c<t adaplcfl to mrtkc
contact nimult.inconnly with a I>air of corrcsnonflinR contacts of the
rr*peclivc rows, anfl mcnn» nroiccting through the casing of the receiver for angularly moving said blades to make connccti()n with different
pairs of cont.'Kts. whereby the n«ml>cr of turns in the telephone circuit
of the tMn bt>!fbins is stmultanrnusly varied and the scrlsiliveneKS of
the receiver varied.
ftcctionnlly

a

tx>bbtnii,

circuit

onrieclcd

855.9*4.

FASTENER FOR PIPE AND CONDUIT SUPPORTS;

App. filed June 30, 1906.
A metallic
Robert W. Beaton, Oiicngo, III.
bar is perforated \^ith holes and openings no that it may be secured npcin
the l»eams *>r r.ifters of a dwelling and support the outlet box of the
lighting circuits thereof.
SAFETY I»EVK:E FOR GAS BURNEKS; Arthur A.
855.9^6.
App. filed July 18, 1006.
An clrclrical dc
Churchill. Ponland. Ore.
vice including a thermostat susiK>nded above llic gas (lame whereby
circuits arc controlled to turn ofl the gas In case the llamc is extinguUhe'I.

electric

yon FEKIUNG

H-

nil
condutt

ilj

llicfclot.

fABLHS

New

INTO

to

engine.
'

'

ITTKir SIGNALLING DEVICE:
App.

Y.

filed

Sept.

1,

lo'tG.

An

including nnly the usual trark
are operated in the engine cab.

)rcuils
..-.

855.967.

New

(ic.,

ELECTRIC SIGNALLING DEVICE;

York, N. Y.

the above.

App.

filed

Sept.

1.

lyoO.

L.
Orcutt,
electric train stop

rails

by which the

L. Orcull.
Kclalcn to modirications of

means

METHOD

856.16a.

FIKEALAKM CIKCUIT;

isidor

Kilsre.

Phil.idelphia.

Pa.

A fire alarm indicatoi including a plurality
App. filed Oct. 31, igo2.
of ccll» which grnnaie an rlerlromotive force when tlicy arc heated,
8s6,i6j.

EI.i:(

TRK; RELAY;

filed Junr H. iijr»^.
marinr telrttmi'l'V.

856.
t>e

i6«;.

A

fu.-in

Inidor

nf relay

Kit»cc.

having

a

Iphia. Pa.
App.
rccortlcr for auo-

l'liil;i<U

fiiphon

FL<M1U noX FOR. r.LKCTKIC WIRING; HulK-rt Krantr.
App. (tied Sepl. 22, 190V
An oullct box adapted to
which the floor may be finished without first poll'

York, N. Y.

lnr<et

tionlng

in

a floor by

U>%.

the

ELECTRIC SIGNAL:

Robert Pfcil. Grunewald. Berlin. Geri»ji>fi.
Inn.
Hna a motor oiwrntcd aignal and
19.
inenni for cnntndling the srtling of the nifjnal and
upon the condition to be indicatrtl by the Bignal for
earning the motor to rrtuin the ligna] to corresponding position.
856.179.

many.

Edward

lunit.

energizing the name.
H56.150.
OF
RADIATING
ELECTROMAGNETIC
WAVES- Peter V, Hewitt. New Vi)rk. N. Y. Apn. Tiled Jan. ao.
Rencwc'l I'eb. 21, i<)07.
\un\.
'Ilic met hoc!
of lailialiiig energy by
means of elcclromagnetic wnves, which method consinls in generating
by Hcparale circuits, a scricM of magnet Huxcs. in the same direction,
along a ct^unmnn axiN forming one field.

New
Edward

(

step-up auto converter, in combination with

a

for

CON

ILivrn. Conn.
App. filed Aug. 3,
guide telcphnnc cableH Into the usual
iccis on a small t^uck and driven by n gasoline
iins.

.led

190'.

in

85<M(>-;

waves consisting of

App.

filed

mnnu.-illy opriaird
meiin<* driiendrnt
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problem,

difficult

The majority

because of the presence of the upper berths.

of

the electrically lighted sleeping cars operating in this country

an abomination

at present are

to the

man

with weak eyes and

rows of

a great aid to the business of the oculist because of the

concerned.

all

Sleeping-car lighting

illuminants and the development

new

the introduction of

try,

XLIX, No.

Vol.

low berth lamps which cannot be avoided by the eye of the

Passenger
The

lighting
tests on different designs of steam railroad car

by incandescent lamps which were presented to the Chicago

week and

section of the Illuminating Engineering Society last

summarized elsewhere

this issue, are certainly

in

would seem

of

that

strikmg

a

in such lightmg.

good design

testimonial to the importance of
It

places common-sense illuminating

all

engineering would in the past have been employed in the design
of this lighting, for the reason that it is for a portion of the

and

storage batteries of limited capacity,

time dependent upon

A

passenger.

Lighting.

C.-\R

other cases on a generating unit of limited capacity, so that
economy is important. The cry of the passenger traffic depart-

ment of railroads has constantly been for more light,
been
result has been that the power demand per coach has
shoved up from year to year

until

now assumes

it

startling pro-

from the eyes of the other occupants of the
exposed berth lamps were
traveling

the

placed- around

without

car

the

it

for reading, gave results on the passengers'

reading level 42 per cent lower than the passenger coach in
which the lamps were so placed and so equipped with reflectors
as to deliver a large percentage of the light

After such results as these,

steam railroad
culties of

officials

it

would seem

cease

to

where

As

nothing more or

train

the

difficult,

road cars to-day arc as wastefully equipped

as

not at

is

it

that at the very least over 40 per cent of the energy

downwardly pointed lamps over each row

which

efficient reflectors

equipping these lamps with

from the horizontal,

favor

the

in

practicability.

future on

The

is

sliown

being

is

row
and

will deliver

undoubtedly going to find increased

account of

its

reflectors selected

deep, so as cfTcctually to cover the

making

owing

ment,

mean
low

and general

efficiency

use should be

for such

200

fila-

In

flickering.

often

is

In commercial practice, the bend-

not great, because the speed of rotation

is

For that very reason, however, the

m.

p.

r.

light

horizontal intensity of a lamp

mean

may

error

and

bending

thing to measure.

— about

considerable

is

measurement with some types of

this

filament

to

other words, the

be considerable with such types of filament

as give rise to considerable variations of intensity in the hori-

zontal plane.

known

well

It is

that the eye of the observer

average

the

estimate

to

One observer

illumination.

the greater portion of the light from a lamp at angles below 45
dcg.

1260 of this

horizontal in-

value

of

is

flickering

visibly

such illumina-

will persistently read

while anotlier observer

the upper limit,

rail_-

seats

of

mean

shows that there

tensity of incandescent lamps,
difficulty in

all

most

the plan of placing a

For the lighting of day cars

Hyde and Cady on page

by Messrs.

tion high, or near to

the

is

wasteful example given in Mr. Keech's paper, where

of

article

flicker

elect>-ically lighted

and yet the great majority of

wasted.

The

unable
is

they are

stand,

Certainly no excuse other than this can

week's issue, on the determination of the

and

the upper portion of the car.

day car lighting

now

Incandescent Lamps.

diffi-

etc.,

devote themselves to attempting really to give the passenger a
light without distressing him with a lot of glare in

for

them

Determining the Mean Horizontal Intensity of

is

illuminating design

un-

the

than a concession to the desire of passen-

less

ing of the filament

good reading

Good

but

;

tried facing

be urged against properly shading these lamps.

a

the old talk about

these

them rather an invention

to consider

majority of them

to be about time for

keeping reflectors clean, cost of maintenance,

weak eyes who has

the

in the depot.

is

improvement

great

a

When

car.

have something which looks pretty while the

ger agents to

needed.

is

it

for

and

reflectors

without any attempt to reduce glare or deliver the light where
passengers need

berth

light

introduced they were hailed by

tirst

come

for an evening has

of the devil.

observation car tested by Mr. Keech, which contained incandescent lamps

as

public

fortunate traveler with

The

with poor results which are equally startling.

portions,

have

reading purposes in each seat and at the same time are shaded

in

and the

few of these cars

comparatively

lamps so placed and equipped that they give good

lamp and allow only a

well-

may

and

persistently

lower

All

limit.

read

unconsciously
can

that

be

said

In practice, the flicker error

habit persists.

only serious for

certain types of

lamp

importance.

may, however, become important when

It

lamps

ing

carefully

eliminate

flickering

cases,

not of

much
test-

come up

to

means should be employed

to

they

on

illumination

the

in

is

it

whether

ascertain

to

such

In

specifications.

Ordinarily

filaments.

the

individual's

each
is

near

or

low,

that

is

photometer

the

screen, as by the use of a fixed mirror or mirrors near to the

lamp and

aiding

throwing

in

its

upon

rays

horizontal

the

photometer screen.

diffused light to escape through the reflector to meet the eye

When

o( a person looking the length of the car.

of

car

lighting

is

more

general,

travelers

such design
cease

will

to

be

tortured with long rows of glaring lamps as they look

down

same time being obliged

to put

the length of a car, while at the

up with illumination
sdfficicnt.

for

reading that

may

Passenger agents may clamor for a

be miserably
lot

in-

of glare from

'!

he article shows that

to bring

the

.ippreciable reduction in

only

in

rediicticm

the

changi-

slight

speed of Roo

a road

comes from

fral

advertising

tli.-^t

the satisfied actual passengers

is

valuable to

who know

can cither read or rest in comfort during the evening.

they

lamp

is

rotated so rapidly as
w.ill,

there

candU-power.

When

tlic

tually touches the glass wall, this local cuoling

on the loafers around the railroad station wh" do not have to

on the train; but the

a

is

a

local

codling of the filament in thai neighborhood, with a slight but

the upper portion of the car with whicli to create an impn-ssimi

ride

when

close to the glass

(ilanu-nt

revolutions

about

in
r.

per

27 cycles

of

the total
p.

total

m. altiiinrd

second,
per

candle-power,

resistance of the

the

second,

in

snme nf

frequency
since

each

of

is

but

evident not
also

niamciit.

in

.\t

these tests, or
flicker

revolution

dinary lamp gives rise lo two alternate maxiin.i

.iiid

ac-

lilamriit

would
of

tlie

iiiiniiiia

.1

lh<i,^..l

be
or-

of
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With the range

of flicker ordinarily en-

lamp filament when the supply of heat energy thereto

countered, not exceeding 15 per cent,

and with an illumination

uniform; the second, which

horizontal

intensitj-.

of not

more than

flicker

would probably be

0.5 foot-candle on. the

invisible

at

10 per cent flicker with 0.5 foot-candle

photometer screen, the
In

a

this

speed.

on

photometer screen

a

fact,

probably vanish at a frequency of 20 cycles per second

would

The

or 10 revolutions per second of the lamp.

expedient of

employing an auxiliary stationary mirror in connection with a
rotating lamp has the effect of not only greatly diminishing the

range of
screen

flicker

more nearly uniform

quency of
in

by making the illumination on the photometer
;

but also of increasing the fre-

and thus diminishing the

flicker,

visibility of flicker

first

and

third,

the change in the brilliancy of the filaii..nt co-

is

the effect produced

of the

temperature change

coils

The advantage of

coefficient

this

ordinarily and

15

it

fluctuation

conveniently

regarded as

pairs

for

equal

whose component elements are

of coils

The disadvantage

of this coefficient

is

that

may

the importance of this coefficient
ticular scientific purposes,

of

tion

the

the

For coaxial

units.

inductance

Rosa

B.

how

it

in

may

cycles

25

a

loo-volt

carbon-filament,

50-watt,

i6-cp.

maximum

candle-power from a

in

lampi

of 17.4 to 14.9.

and

re-

when

a certain

15-cp,

46-watt,

which showed a

lamp,

27-volt

variation of 11.7 per cent in luminous intensity at 42 cj'cles,
the

suffered a variation of 28 per cent at 15 cycles.

be considerable for par-

electromagnetic

wound with

and

electrostatic

great care, the mutual

be computed with great precision and Dr. E.

be possible to carry the precision of the computation
in fifty

Messrs. Keilholtz and Branch, as

to

the last Bulletin of the Bureau of Standards shows

may

one part

to

coils,

incandescent lamp at various

of an

brilliancy

not lacking.

is

the result of a series of carefully conducted tests, found that

The most

and among these for the determina-

between

ratio

the limits

Nevertheless,

brought close together.

coils of the pair are

somewhat complicated but

is

held

be

the brilliancy

very hard

it is

to determine, either by experiment or computation,

two

may

The law connecting

is

that

mote.

the diam-

lowered, the percentage

is

temperature of the filament

the

in

in

changed

zero

Thus by properly enlarging

eter of the filament as the frequency

at

that

that the

a function of the ratio of

of

insulated wire, situated anywhere, that they possess a coefficient

mutual inductance.

is

show

will

the rate of radiating the received energ\' to the heat storage

capacity of the filament.

frequencies

of

lamp

in the

examination

a superficial

are well defined, and information concerning the actu.ii cyclic

of Coaxial Coils.

one of the properties enjoyed by any pair of

is

Even

mentioned set of phetiomena

first

change
It

cyclic variation in the

upon the eye by the

from the lamp.

received

light

with the temperature

The Mutual Inductance

non-

incident with the variation in its temperature, while the third is

constant or even increased.

both these wavs.

is

the connecting link bcv,. cen the

is

phenomena

of

which would be unnoticeable

might be extremely disagreeable

when

to deal with

is

the third,

For example, a certain percentage

tion in the brilliancy

the frequency

is

at 15 cycles.

It is

fluctua-

at 42 cycles

evident that

decreased to a value so low that the

eye ceases to transmit to the brain the average of rhe effect of
the

thousand.

difficult set

as classified above.

throughout each

light

cycle,

luminous intensity must

the

be kept within certain ranges, or the illumination will be un-

A

satisfactory.

Low Frequency Incandescent
A

Lk.hting.

minimum

surprising feature in the history of electric lighting has

been the persistency of the belief that no satisfactory illumina-

from incandescent lamps operated with

tion can be obtained

In spite of the fact that 25-cycle lighting has

25-cycle current.

been used with satisfactory results for the past ten years in the
city

of

companies have held

station

central

Buffalo,

belief that at this frequency incandescent

to

the

lamps are subject to

disagreeable flicker, and 60-cycle apparatus has been installed
for the

the

lamp

motor

circuits in addition to the 25-cycle apparatus for

In

circuits.

many

instances

motor-

expensive

generator sets have been used, for no purpose other than to

change the frequency of 25 cycles

to

60 cycles.

It

cannot be

denied that arc lamps do not give satisfactory service at 25
cycles, but at the present

tion for the

more or

day there appears

to be little justifica-

less prevalent idea that the

of incandescent lamps.

The

same

results actually obtained

is

true

with 25

cycles lead one to accept as true the only reasonable explana-

for the unsatisfactory results

tion yet offered

periments with this frequency, namely, that the

was

in

from early exflicker

observed

each case properly attributable to a fluctuation in the

effective value of the voltage

due

to defective speed regulation

of the prime mover.

experimental

valuable

investigation

of

the

frequencies at which certain variations in luminous

by the eye as "flicker" was

intensity cease to be recorded

re-

ported by Dr. A. E. Kennelly and Mr. S. E. Whiting at the
recent convention of the National Electric Light Association,
as noted on page 1208 of our issue for June

15.

In the ex-

periments reported the variation in illumination was definitely
established by mechanical means, without any reference to tho

type of filament or the
vestigation

of

set

their
is

dealt

wave shape of current.

exclusively

phenomena, and the

application.

The

Thus, the in-

with the above-mentioned
obtained

results

indicated

investigation

are

third

general

that

the

in

eye

unable to detect any "flicker" whatsoever, quite independent

when

of the range of brilliancy,

the frequency

is

above 55 cycles

per second, and that at low frequencies no disagreeable flicker
is

noticeable

when

the range in brilliancy

is

properly decreased

In a particular experiment with a

with decrease of frequency.

frequency of 2.5 cycles per second, the upper limit of (Jiscernible cyclic variation

cent,

was

1.4

per cent, but a variation of 7.5 per

although discernible at certain low frequencies, was not

found disagreeable.
reached

in

The

practice, but

limit of

satisfactory

1.4

work can be obtained with much higher
at Buffalo

per cent could not be

results

and Baltimore indicates that

in

limits.

central

station

The experience

16-cp, iio-volt, carbon-

filament incandescent lamps give thoroughly satisfactory light-

There arc three

distinct but interconnected series of

phenomena

involved in the increase of the "flicker" with a decrease of the
frequency.

and

The

first

of these

is

the prime cause for the flicker

relates to the cyclic fluctuation

in

the temperature of the

ing at 25 cycles, the variation being probably about 17 per cent.

Similar lamps built for 8-cp at 55 volts would produce similar
results at the

same frequency.

Even

at a

lower frequency lamps

with heavier filaments can give equally as satisfactory service.
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Annual Convention of the A.

E.

I.

Gorge.

E.

O R LD

^^

;

Tickets cost about $1

for each

for May 18 was printed a preliminary proof the annual convention of the American Institute of
Electrical Engineers, which is to be held at Niagara Falls,

In our issue

June 25 to 29. Following is the complete and revised programme. The Institute headquarters will be at the Cataract
Hotel, and the meetings will be held at the same place.
TUESDAY, JUNE 25.
Morning Session. Address of Welcome President's address,
"The Properties of Electrons," by Dr. Samuel Sheldon "The
Heating of Copper Wires by Electric Currents," by A. E.

—

Wednesday
Food Company's

conservatory, 4 to 6 p. m. Thursday morning. June 27, automobile trip for the visiting ladies.
Thursday evening, June
2". reception. Cataract Hotel, at g p. m.
The usual concession of one-third fare for the return trip
on the certificate plan has been granted by only three of the
passenger associations this year, viz., New England, Trunk
Line and Eastern Canadian.

;

Schenectady A.

;

Kennelly and E. R. Shepard
"Interaction of Synchronous
Machines." by Morgan Brooks; "Power-Factor, AlternatingCurrent Inductive Capacity, Chemical, and Other Tests of
;

Rubber-Covered Wires of Different Manufacturers." by Henry

W.

Fisher.

Evening

Session.

— "Protective

Engineering."

.\pparatus

by

Creighton; "Practical Tesjing of Commercial LightThomas "A Proposed Lightning

E. E. F.

ning-Arresters," by Percy H.

N.

Arrester Test," by

J.

:

Neall

Disturbances

"Inductive

:

in

Telephone Lines," by Louis Cohen.

WEDNESD.W, JUNE 26.
Morning Session. "Choke-Coils Versus E.Ktra Insulation on
the End- Windings of Transformers," by S. M. Kintner; "Pro-

—

of the

tection

Insulation

Internal

of

Transformer

Static

a

Against High-Frequency Strains." by Walter S. Moody
"Transmission-Line Towers and Economical Spans," by D. R.
Scholes
"Lightning-Rods and Grounded Cables as a Means
of Protecting Transmission Lines Against Lightning," by Norman Rowe; "Notes on Transformer Testing," by H. W.
Tobey.
;

—

Evening Session. "'I'he Transmission Plant of the Niagara.
Lockport and Ontario Power Company," by Ralph D. Mershon
"Location of Broken Insulators and Other Transmission-Line
Troubles," by L. C. Nicholson; "A New Type of Insulator for
High-Tension Transmission Lines," by E. M. Hewlett; "Some
.\cw .Methods of High-Tension Line Construction." by Harold
\V. Buck
"Switchboard Practice for Voltages of 60.000 and
L'pward," by S. Q. Hayes.

During
American

THURSOAY, JUNE

— Topical

by N.

Ice,"

W.

ward
ris;

reapers:

(a)

Storer.

.'tflernoon .Session.
IClhics.

of the Connniltee on a Code of

.Attitude of the

Technical Schools

the Profession of Electrical Engineering," by

"The Concentric

neering." by Vladimir

191 are members of the Institute, the othmembers who pay an annual fee of $2 in
the case of "full" members and $1 in the case of student inembers.
During the year the Institute membership at Schenectady increased from 132 to 191. The K*«£ting*-.are held in the
auditorium of the High School, hiving a seating capacity of
goo, but at the first meetings the crowding was so great that
thereafter admission was by ticket only.
The receipts during
these,

year were $1,276.79, leaving a balance over expenses of
The expenses of delegates to attend New York meet-

the

$773-58.

were paid, and

ings

The expense

from the membership

paid

Method of Teaching

H.

II.

Electrical

The proposed

KarapetofF.

Following are the

fees.

May

elected at the annual meeting held

officers

23

Honorary chairman, Dr. C. P. Steinmetz chairman. Mr. D.
Rushmore; vice-chairmen. Messrs. E. H. Anderson. A. H.
;

B.

.Armstrong, E. A. Baldwin. E. E. F. Creighton, William DalG. H. Hill, E. B. Merriam, A. L. Rohrer, C. W. Stone;
corresponding secretary, Mr. W. C. Andrews recording sectreasurer.
Mr. A. S. Kappella
retary, Mr. J. M. Knox
librarian. .Mr. H. E. White.
ton,

;

;

W ork

Technical Welfare

sends

recently

among

Institute,

work done

data as to educational

employees of the Edison Illuminating Com-

tlie

their lack of

Brooklyn.

in

Brooklvn Polytechnic

.\she, of the

interesting

of Brooklyn

pany
felt

W.

some

us

to give technical

The course

it.

l)urpose consisted of

ij.

knowledge

to

those

who

of lectures organized for the

but miglit better have been 20.

One

week seems to he about the practical and desirable
Very satisfactory results were obtained and Prof.
l)erio<licity.
.'\she makes the following suggestions:
Considerable .'ipp.ar.itus is necessary for such courses and a
large amount of time is necessary in the preparation of the

ToNor-

Engi-

revision

of

experiments,

up

setting

the

lecture

more

paratus should be arranged on the
l-KUiAV,

as

jr.NE 28.

Session. — "Regeneration

of

Power

with

Single-

Phase Electric Railway Motors," by William Cooper; "P'ractional Pitch Windings for Induction Motors and Alternators."
Cabot, G. AL.
Irving,
K.
by .C. A. Adams, W.
Jr.;
"The Vector Diagroni of the Compensated Single- Phase
Allernaling-Cnrren! Motor," by W. I. Slirhter; "/.igzag LeakMotorN," by K. E.

Ilrlliniunl.

—

Afternoon Session. "Conninitatiiig Pole Direct-Current Kail
way Motors," by K. II. Anderson; "Track-Circpit Sign.iling
Howard; "Some Power Transotj Electrified Roads," by L.
"Clne-Phasc Iligli-Tension
(I. Haimi
mission Economics," by
Power Transmission," by E, J. Vonng.

etc.,

possible

but the results

shall

motor or any
lions should be

be cunsunied

app.iv.'itus

made

F.NTKkTAIN.MK.VT.

the

following

events:

trip

throuf{h

Niagara

so

t;il)lc

ni:iking

used for the

I'.ach

transporting

justify all this.
tli:it

;is

little

Aptime

Whenever

set-ups.

a

lime, the comiec-

lirst
lliiii

the iiudience will

step sliould also be exphiined and

a diagram of the set-up, no matter how simple, shouhl lie drawn
on the blackboiird. When measming the resistance, say, of the
field coils of a motor, the annncler and volt-meler readings
should he projected on the screen if llu- din el melliod is used.
.\'ot too nnich mathematics should be used m- when tile (ireek
"it" is used someone may ask
whether pie plus doughnuls

—

equ.ils

(lys|>epsia— as

winter

12

;

The local committee has arranged
Tuesday afternoon, Jiuie 25, trolley

is

beforehand,
ih.in

diu-ing Ihe lecture so

obtain the proceilure.

I-'.

[•'.

Schenec-

to the

of several smokers were also

tion Comniitlee.

Inclncti'in

made

a contribution of $50

tady public library.

apparatus,

age of

meetings, at

;}$

ers being affiliated

the «tanrlardiz<ition rules will be reported by the Standardiza-

Morning

Schenectady branch of the

lecture a

— Report

"The

Of

present.

Prof. Sydnc)

Discussions:

tlie

Institute of Electrical Engineers held
;

2/.

"Single-Phase
Versus Threc-Phase Generation for Single-Phase Railways,"
l)y A. H. Armstrong; (b) "The Choice of Frequency for Single-Phase Alternating-Current Motors." by A. II. Armstrong;
(c) "Twenty-live Versus 15-Cycles for Heavy Railway Ser.

past Institute year,

tlie

E. E. Branch.

I.

which 25 original papers were presented papers presented at
New York were discussed at four meetings. The membership
increased from less than 200 in 1906 to more than 900 at

;

Morning Session.

25

person.

afternoon, June 26, afternoon tea at Natural

gramme

XLIX, No.

Vol.

.

170 as a

lectures

maxinuun

actually

occinre<l

were given.
.lud

$Ct

as a

The

In

Ihe

writer.

alleitdance

niininnuM

nil

.1

varied,

L.isl

being

very stormy

The total allendance was IJOI men, or an average of
There were about 75 luiri who
about 107 men per lecture.
allended quite regularly, the others varyingly.
The allenlion
of the men was excellent and Ihe result was very satisfactorv.
night.

June

22,
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In order to get a satisfactory attendance the following

suggested

is

:

the preparation of a

First,

notes on the lectures

method

syllabus comprising

second, the preparation of notices of each

;

individual lecture which should be posted

on

the bulletin boards

days before each lecture; third, the co-operation
of the various department heads, and finally, last but by no
means least, the lectures should be properly prepared and propThe only form of lecture which will maintain inerly given.
at least three

terest

is

lecture should start promptly at

Each

experimental.

—not

With each lecture should be
Actual obse- vations should be
given about 18 experiments.
made by arranging ammeters, voltmeters, galvanometers, etc..
Lantern
so that readings may be projected on the screen.
8 o'clock

slides,

later,

not earlier.

blackboard illustrations, simple problems, should form
The lecturer should be both theoretical

part of the lecture.

and should not get beyond
should have a cool head, an appreciation of humor, and should not get confused when asked
questions. He should make his audience feel that he is one of
and

practical, primarily a

the reach of his audience.

teacher,

He

The

lectures should be general, starting in with magproceeding to direct and alternating currents.
The
first year only the elementary principles and operating features
should be dwelt upon with a view to future treatment. Lectures
on the practical manipulation of shunt motors, the transformer,
electrical measurements, the rotary converter, electrolysis, etc..
can be demonstrated to excellent advantage with the apparatus
on the lecture table, and with projections on the screen.

them.

netism,

W

economy

Plant

from the use of defective illumination in
that the amount of money saved
by omitting a 16-cp lamp from the lighting equipment of a
machine would represent only a few minutes per day of the
wages paid to the workman. It can easily be seen, therefore,
that a workman may waste more in wages on account of the
lack of proper illumination than the company can possibly save
by omitting the lamp. He agreed with Mr. Lansingh as to the
advantage of using "foot candles per watt per square foot" as
the unit of illumination. Upon a suggestion by Mr. M. K. Eyre
it was decided to refer the matter of selecting a name for this
unit to the committee on nomenclature.
Mr. P. H. Thomas stated that the paper of Mr. Keech is
valuable from an illuminating standpoint, both on account of
the methods employed and of the results obtained. In comparing the illumination from an arc lamp with that from a tube
lamp, one should remember that the intrinsic brilliancy of the
former is many times greater than that of the latter. Thus,
when the space is illuminated by an arc lamp the pupil of the
eye is much more contracted than is the case w-hen tube lamps
are used, so that much less light reaches the eye from the
illuminated object with the former lamp than with the latter,
although the average illumination may be the same in one case
as in the other. An advantageous feature of the tube lamp is
that no shadows are produced.
The mercury vapor lamp is
less aflfected bj" voltage variation than any other type, with the

the meeting of the Xew York Section of the IlluminatEngineering Society, held on June 14, a paper by Air.
George C. Keech, which had been presented before the Chicago
Section on May 9, was read by Mr. A. S. Hubbard. An abstract of this paper was given on page 1018 of our issue for
May 25. The paper compared the illumination by mercury
vapor lamps with that obtained with enclosed arc lamps and
carbonized filament incandescent lamps, and the data given indicated that the mercury vajifer lamp produced at least twice
as many foot candles per watt per square foot as either the
arc lamp or the incandescent lamps.
The discussion was opened by Mr. A. D. Childs, who related
the history of the development of the mercury vapor lamp.
When this lamp was first introduced it met with considerable
opposition on account of the color of its light.
.\t the present time, however, it is not found so objectionable because people have become accustomed to it, and the lack of red rays
-At

ing

not considered a detrimental defect.

is

easy on the eyes.

The lamp

is

use in factories and such places.

The

especially
.\

exception of the

Nernst.

and now has about 150

in use.

certain

light

is

soft,

and

in

New York

C'ty us? mercury vapor lamps

in

their

type and metallic-filament incandescent lamps had been

used.

Mr. E. L.

is

tometer cannot be considered accurate within

gave

a striking

is

5

per cent.

Mr. J. S. Codman. of the committee of arrangements for the
annual meeting of the Illuminating Engineering Society, gave
an outline of the arrangements which have been made for the
meeting in Boston during Old Home Week. The convention
W'ill be held on Tuesday and Wednesday. July 30 and 31.
The
headquarters will be located at Room 728 of the Old South
Building. The opening session will be addressed by the Mayor
of Boston, and it is stated that numerous interesting papers
have been promised by leading representatives of the various
interests which the membership of the society includes.
The chairman of the Xew York Section. Mr. A. E. Forstall,
stated that the next X'^ew York nicttiiitr «ill he held in O.-lobcr.

Chicago

demonstration nf the poor

I.

The Chicago

E.

Car-Lighting

S.

Meeting.

section of the Illuminating Engineering Society

held a meeting June

at

13

which Mr. George C. Keech pre-

sented a paper giving the results of measurements of illumination taken
first

set

on railroad cars lighted by dilTerent methods. The
was made on three mail cars of the Rock

of tests

Island System, these cars being exactly .dike except as to lighting arrangements.

One

car equipped

with

seven

of

the

ordinary

four-burner

Pintsch gas lamps 7 ft. 3 ins. from the Hoor gave an avcra.ge
of 1.32 foot-candles in the test planes, these test planes being
at the points

where the

light

is

needed by the mail clerks

in

handling mail.
.\

of

with 31 incandescent electric lamps
watts gave an average of 8.85 fcKit-candles, the foot-

similar car itjuipped

192..S

reHectors installed

gave

i.i

.\

in

foot-candles

square foot
Elliott

It

assume that the 'light from the mercury vapor
monochromatic. As a matter of fact, the spectrum
to

all colors are present with the exception of red.
Mr. P. S. Millar called attention to the fiact that, although a
luminometer is extremely convenient for comparing illumina'tion obtained from different lighting equipment, it is not proper
to attribute to it any extreme accuracy; as a matter of fact,
the readings obtained from the luminometer are subject to an
error of at least 20 per cent. A luminometer is merely a portable photometer, and even under laboratorv conditions a pho-

Printing offices have had

composing, printing and mailing rooms. Mercury vapor lamps
are employed for illuminating about 12 of the steamship piers
in Xew York City, each pier using from 8 to 15 lamps.
Mr. V. R. Lansingh called attention to the illuminating unit
"foot candles per watt per square foot" as used in Mr. Keech's
paper. He expressed the opinion that this unit is a most valuable one and should be given a short, distinctive name.
He
criticize<l the author for comparing the illumination obtained
from mercury vapor lamps with that from three-ampere arc
lamps and with relatively inefficient iiK'andescent lamps, and
statcil that the comparis n would have been less favoralile to
the mercury vapor l.imps if the arc lamps hail been of a

modern

lamp

attributable

is

with the lamp.

Western factory

similar experiences, and at the present time most of the news-

pTpcrs

This characteristic

the ballast resistance used in series

advantageous for

about four years ago ordered eight lamps for trial, and found
them so satisfactory that it ordered more lamps from time to
time,

resulting

shoW'S that

Illumination.

is

.

He showed

incorrect

for Industrial

R L D

industrial plants.

to

Mercury Vapor Lamps

(3

in this

rows over the points to be illuminated
average,

case being

the

foot-candles

per

watt per

1.7.

similar car equipped with three mercury-vapor lamps each

ELECTRICAL WORLD.
of 192.5 watts gave an average of 8.85 foot-candles, the footThis mercurycandles per watt per square foot being 7.69.
vapor lamp equipment has been running about 900 hours.
Tests were made on four different passenger cars with different electric lighting arrangement.
especially to determine the illumination

These tests were made
on the reading page of

a person as ordinarily seated in a car, this plane being taken as
60 deg. from the horizontal. A Chicago & Northwestern passenger coach equipped with three" 250-watt enclosed arc lamps
gave an average value in foot-candle per watt per square foot
of .629. The variations between maximum and minimum readings were, however, very great.

A

chair car on the Chicago, Milwaukee &
with a row of incandescent lamps in concentrating prismatic
reflectors over each row of seats and also a row of lamps over
the center of the car, took 2.13 watts per square foot and gave
St. Paul, equipped

.69 foot-candles per watt per square foot.

A

parlor car with six three-light clusters over the center
equipped with porcelain dome reflectors and a row of side
brackets at an angle of 45 deg. with opal bell reflectors took
2.42 watts per square foot and gave .644 foot-candles per watt
aisle

per square foot.
An observation compartment with bare lamps on high side
brackets without reflectors required 8.34 watts per square foot,
giving only .407 foot-candles per watt per square foot.

who

chairman of the
Prof. George D.
Shepardson on electric train lighting on the Burlington Route
a number of years ago in which +ie obtained values of from 1.06
Vice-president

Scheible,

acted

meeting, called attention to a test

as

made by

to 1.98 foot-candles in a horizontal plane at about the level of
the reading page. The reason for taking horizontal illumination
in that case was ^ated to be that no two people held their
papers exactly alike and there was likely to be constant shifting,
so that horizontal illumination represented practically the*

average condition.
Mr. W. Bentley gave the results of some tests made by Mr.
A. L. Eustace, of Armour Institute, which corresponded very
closely with those made by Mr. Keech, on the same arc-lighted
car.
Mr. A. J. Farrelly, of the Chicago & Northwestern Railway, condemned the arc lamp as a satisfactory reading illuminant for use in cars because of the sudden nnd extreme variations in light due to the shifting of the arc around the carbon
points.
He said the first impression upon one entering the car

was good, but
tory.
in

The

that reading by such light

was very unsatisfac-

variations were about four to one due to shifting

the arc.

Mr, C. R. Gilnian, of the Chicago, Milwaukee & St. Paul
Railway, called attention to the great difference as shown by
the tests in the illuminating results in the chair and parlor
car.s as compared with the observation compartment, this difference being due to improper design and" the al)scnce "f reflectors
Conditions in this observation
in the observation compartment.
compartment were probably about the average conditions found
in

'Icctric

great

train

lighting

improvements could

to-day and this paper showed
easily

be

made.

On

his

what

road the

of getting sufficient current supply for long, heavy
with extravagant lighting arrangements was making it

((uestion

trains

necessary to consider a reduction in the candle-power of lamps,
this reduction could only satisfactorily be made by using
proper design and reflectors.
Mr. J. H. Cravath expressed the opinion that the best de-

and

•-igni-d

car lighting in the future would employ rows of lamps

over the seals, the lamps to be well covered by deep opal or
priMnatic reflectors of such a

percentage of Ihc light

shape as to distribute a large

down on

the seats, while at the

same

'ime sufficiently covering and diffusing the light from the bare
:.imps as to hide the lamps Ihctnsclvci from view whrn looking
ihr length of Ihc car.

Mr William S llamm spoke strongly in favor of Ihc use of
Icnsc opal glass as a diffuscr between the eye and bare sources
lie also spoke of some pleasing cflfecis obtained on
"f light.
recent Santa I*c c;irs with rows of electric lamps placed under
the edge

'<!

''i'-

'I. ;!.!,

leaving the center clear and unobstructed.

Some

Vol.

XLIX. Xo.
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question was raised as to whether the unobstructed center

would not look

bare, but one speaker pointed out that the only
reasou for placing lamps in the center aisle heretofore has been
that there has been no other place to put them with oil and gas

as illuminants.

The Report

of the

Massachusetts Lighting

Commission.
The board
chusetts

of gas and electric light commissioners of Massa-

has just issued

twenty-second annual report for
is as usual one of great interest to all engaged in the field of light and power.
It embraces 218 pages of report and 200 pages of appendices. The
board now has under its supervision 146 companies, and the
gas and electric plants of 19 towns and 3 cities, making 168
systems in all.
Of the companies, 70 supply only electricity,
the year 1906, and the

its

document

50 supply only gas, and 26 supply both.

systems,

pal

18 plants

furnish

electricity

Amongst
only,

the munici-

and 4 furnish

gas and electricity.
In an old and settled state like
Massachusetts few newcomers present themselves, and during
the year but four companies took out public utility charters
for gas or electricity with a total capital of only $280,000.
None of them had gone into actual business.
It is, of course, with the electric lighting companies that we

both

are

more

These showed for the year

particularly concerned.

a total income of $8,927,918, a gain of nearly $820,000 over the

previous year.

Of

this

income $5,196,310 was derived from

the sale of metered current for lighting by meter, $1,485,261
from public arc lighting, $427,132 from public incandescents.

and $1,326,489 from the sale of electric power. From contract
commercial arc lighting, $125,929 was derived and from commercial contract incandescents $179,819. As the electric power
service is very largely on a metered basis, it will be seen that
;

extremely

little

of

the

electric

lighting

business

in

the

state

done by private companies is on flat rates. In spite of this
large income, four of the companies lost money, and 26 others
were unable to declare dividends. The total assets were $34,393,621, of which $29,775,616 was for construction account and
franchises; and the liabilities w(^ $32,405,205, to which should
be added $542,152 for depreciation and reserve, leaving a total
surplus of $1,446,263. As a matter of fact, however, 11 of the
companies showed an aggregate deficit of $117,369, which
should be added to the other amount to bring out the actual
surplus of the 49 companies on a sounder basis. The sum paid
out during the year for interest was $326,892, and for dividends $1,647,088. Five of the companies paid dividends at the
rate of 10 per cent, three at the rate of 9, eight at the rate of
7, and the others tapered off to 2^2.
shows that there were on the companies' circuits 1,677,310 lamps of 16 candle-power, 806 of 20 candlepower, 6000 i)f 32 candle-power, which probably accounts for
all
the incandescent service, as none were returned of 10
candle-power or lower, although doubtless there were some in
electric signs, etc.
The arc lighting included 140 lamps of 800
candle-power, 4963 of 1200 candle-power and 9976 of 2000
candle-power, no distinction being made as to open, enclosed

8,

one at 7^2, two at

The

or

report

flaming

in

the

different

candle-powers,

but

the

table

of

arc lamps in service shows only 204!) single and double lamps,

Boston alone

while in
Details

arc also givoti

10,043

as

to

lamps were reported.
motors in use, there being

enoloseil

the

on lighting circuits and 882 on power circuits, or a total
he Boston Edison system had 8319 motors on its
No income is reported from
mains of 30,431 horse-power.
electric healing, although we know there was a good deal, but
The Boston
there was noted $25,082 from steam heating.
Edison system w.is. of course. Ihc largest producer of electri10,322

of 11.214.

I

cal energy,

and reported over 74.000,000 kilowatt Imurs gener-

ated or about twice as

much

as Ihc rest nf the state put

to-

ranged from 20 cents tlowuw.ird to
3 cents, ilepcnding on location, quantity, si/r of plant and the
gether,

K.ites

for energy

June

22,
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determining conditionsT

usual

Several of our

recent

articles

R L D.
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board is unwilling to approve the policy which ha=
ught
about these conditions, it has no authority to increase ihese
prices.
We are not familiar with the reasons which have led
to them, nor are we prepared to say that, having been now
reached, they ought to be increased. It'is very plain, however,
that the facts are of such importance that they control the situation, and that, if the price for street lighting were increased, a
corresponding decrease might be made in the commercial lighting price. The company's entire business has hitherto yielded
to its stockholders no more than a fair and reasonable com.

New England plants have quoted the scales in detail.
When we come to the municipal plants, it is realized how

on

small

the scale on which they do business

is

and how

little

they cut in the total service given to the public.

figure

real

The

aggregate assets, electricity and gas plants together, are placed
sum of $3,646,131. The municipal expenditure for town

at the

and

city

with depreciation at 5 per cent,

lighting,

electric

carefully estimated to have

mercial

amounted

to $186,078,

is

From com-

an income of nearly
showed an apparent loss in
operating account of $16,244.
Of this income $174,673 came
from commercial incandescents, and $105,322 from domestic,
while not less than $65,554 was derived from the sale of electric power.
Only $9,977 was earned from commercial arc
lighting.
It is evident, of course, that this commercial income
does much to help out the municipal plants, several of which
would otherwise be in desperate straits. A table compiled by
the commission to show the cost to the municipalities of their
self-supplied street lighting, shows a cost at Middleborough of
business

double

this,

derived

plants

the

viz.,

$374,031,

but

not less than $125 per year for all night 1200-cp lamps, which
are the favorites with plants of this type in New England.

A large part of the text of this valuable report is devoted to
a discussion of sundry disputes and references, petitions from
companies, municipalities and private persons as to rates,
Some of these of importance have already been noted in our columns. Mention is made of the fact
that 36 meter inspection tests were made by request, with
such variations as might be expected, at differ'ent loads. Thirteen of the meter tests were made on the application of the
companies themselves. Only seven of the meters w-ere above
This meter testing service appears to
50 amperes capacity.
have cost $283, but the fees from applicants are returned as
amounting to only $83.
With regard to the showing of the municipal plants, it is
perhaps only fair to the commission to quote its method of
franchises, capital, etc.

estimating the cost of service.

The

report says

:

"The

pensation for all the service it renders to the public. The fiscal
year ending June 30, 1906, showed an encouraging increase in
its volume.
The probable maintenance of the present output
will enable the company to make some reduction in its commercial lighting rates. Any further reduction is likely to come
only from some improvement in the rates for public 'ighting, a
further increase in the volume of the commercial business, or

by a reduction

some way, not now apparent, of the

in

co.-;

Engineering

Electrical

Laboratories

Dedi-

cated at Worcester Polytechnic Institute.
The new

electrical

engineering laboratories of the Worceswere dedicated on commencement day.

ter Polytechnic Institute

June

13,

presence of Governor Guild, of Massachusetts,

in the

members of

the board of trustees, faculty, alumni, students and

invited guests.
The graduation exercises were held in the
main experimental room of the building, and in addition to
the governor, one of the speakers of the occasion was Mr.
Charles F. Scott, of Pittsburg, consulting engineer of the Westinghouse Electric & Manufacturing Company.
Mr. Scott outlined in a broad way the economic changes
due to the larger utilization of the forces of nature and eni-

table

compiled to indicate, as nearly as may
be from the data available, the cost per lamp per year of the
street electric lights in the several municipalities, as determined
(of street lighting)

is

by the items shown and upon the average daily number of

The
lights used during the year as given in the first table.
apparent loss in operating is the difference between the operInating expenses and the income from private consumers.
terest

the total investment at the beginning

computed upon

is

of the year, at the rate paid upon the bonds or notes, and depreciation at the rate of 5 per cent upon the cost of the plant

Whenas shown by the books at the beginning of the year.
ever the lights are of different kinds or candle-powers, the
total cost obtained in the manner indicated is apportioned to
kind according to the amount of energy theoretically
necessary under average conditions to maintain the lights at
The tabic is devised upon the
the standard candle-power.

each

theory that

for

all

its

expenditure the

municipality

receives

and the income from its commercial
business, and that the cost of the former to the city or town
is the difference between such income and the entire cost of
Obviously, such cost is affected by
carrying on the business.
The value of
the profit or loss on the commercial lighting.
only

street

its

lighting

in

the

computations

at

a

fair

It

said;

maximum

rate

"More. than two-

company's output and probably an equal proporThe comtion of its investment is for street lighting alone.
pany's prices for this service have gradually tended downward, until they have reached a point which barely moots the
thirds of the

or dividend, and

thrown

upon

the

tlio

no

provision

entire

supply

to

WORCESTER

TOLV

phasized the manufacture of power as peculiarly the field of the
He sketched the increased output due to the e.xtensive use of power, and characterized electricity as a factor in
engineer.

civilization

able than

is cleaner, more economical and more desirother forms of power, especially in its ability to

that

all

was substituted, and a 500power house removed the
previous limitations as to economy and flexibility.
Progress in prime movers was touched upon, and the speaker
various points

decided to allow the company to charge a

with

ENGINEERING DUILlllN'G,
TECHNIC INSTITUTE.

tained about 50 small steam engines of 15 or 20 horse-power at

as liigh as 17 cents per kw-hour.

cost,

ELECTRICAL

amount, as determined by the

Another interesting citation is that which may bo made
from the decision of the board in the Quincy appeal, when

operating

l)F

remove limitations and open up new fields of development.
Factory installations were cited, one of which originally con-

is

respective managers."

it

VIEW

allowed

the interior lighting supplied to municipal buildings

for

depreciation,

interest

burden nf such charKOS is thus
While the
private consumers.

f

operation."

;

the electric drive

hp steam turbine

outfit in a central

stated that while 7000-hp reciprocating units with 50 per cent
overload capacity had boon built, the reciprocating engine in

large sizes

ward

is

doomed by

to turbine outputs

the steam turbine.

We

can look for-

of 15,000 to 20,000 horse-power with

The gas engine has

handicapped by
Mention was
made of the Indiana plant of the U. S, Steel Corporation
where no steam power was installed here motors of some

confidence.

small

overload

capacity

and

its

little

field,

but

is

fle.'cibility.

:

ELECTRICAL WORLD
will drive the rolling equipment, being reversed in three or four seconds, and operated by gas enginedriven generators of inherently constant speed without over-

6000 horse-power

The achieveinents of electrochemistry and telephony were outlined, the telephone being defined as the high
-peed tool of our general life. Better methods of doing things
characterize the work of the electrical engineer on every hand.
The development of hydro-electric power, its remote sources
of generation, flexibility of transmission and ease of transformation were pointed out, with the importance of its low
Mr. Scott then took up the limitations
cost to the consumer.
of the steam locomotive and outlined the advantages of elecThe steam locomotive cantricity in heavy traction service.
not be made wider on account of the gauge limits, nor higher
on account of tunnel and bridge clearances. It cannot well be
load capacity.

larger because of the limitations of the length of
wheel base, and it cannot wisely be made much heavier.
The pressure now exerted on a rail by some of the large locomotive drivers comes close to 225,000 lbs. per square inch,

made much
rigid

which

Steaming capacity and reciprocating

nearly the limit.

is

drawbacks was taken up in detail, together with the
higher economy of the latter for the same service and its
increased capacity for service.

The increased output at reduced cost possible and realized
from electrically driven machine tools were then considered.
and the stimulating influence of electrical development upon
engineering education was emphasized. Direct and practical reAfter
sults are required under modern methods of teaching.
mentioning the post-graduate shop courses of the Westinghouse
Company, which will employ about 500 young engineers this
summer, Mr. Scott closed with a strong plea for breadth of outlook on the part of the graduating class. Fifty-nine men were
graduated, 23 being electrical engineers. It is expected that the
new laboratories will be completely equipped by early fall.

CURRENT NEWS AND NOTES.

York State has enacted

the public utilities bill providing for
appointment by the Governor of two commissions consisting of five men each, and. Whereas, these two commissions
are to have general direction and charge of the electric lighting, electric railway, gas, steam railway and other public utili-

including practically all the large engineering enterprises
within the state, and. Whereas, many of the questions to be
settled by said commissions are technical in character, the responsibility for the decision of which should properly be borne

ties

by commissioners and not by hired experts. Therefore, be it
Resolved, that in the opinion of this society, the engineering
profession should be given representation on each of the state
commissions by the appointment of two or more commissionshall be technically trained men with business ability,
Further Resolved, that the secretary be and hereby is
instructed to send copy of this resolution to the Governor of
It is understood that
the state, the Hon. Charles E. Hughes."
among the names of engineers submitted to the Governor are
those of Dr. Louis Duncan and Messrs. Frank J. Sprague,

who

ers

and.

Henrv Floy and Charles W.

EUROPEAX TELEPHOXY.—The Xew

governor of Pemisvlwhich requires that gas, electric light
or water companies, before entering on or ccupyiiig any street
or highway in the state shall apply to the local authorities

MK.
before

J.

li.

AKXOLD

Armour

such entrance.

which

suggests

first

can alertness

on June

exception of a stiffness

has recovered from the accident whi.ch severed his tongue.

A

saw MASSACHUSETTS BOARD.—Gov.

in utilizing

to

make

investigalions and

the next Legislature nuasures for

Guild,

of

commis-

iIlcre.•l^ing

suggest lo

the prosperity of

Massnchusctt).

germ of

now more

than thirty years old.

vs.

0\E-PHASIi TKANSIiiKMI-.KS.-^

Tlirough an error in transcribing our review of the high-tension
iranimission meetnig <if llie A. I. Iv Iv at Chicago, .\Ir. A. II.
PikliT wa» reported on page \2Z\ of our issue for June i.S as
having Mated thai manufacturers can make larger prolils on
threc-phaflc Iransformcrs. when, as a matter of fact, Mr. Pikler
had staled that "«hc manufacturers c;ij) make larger prolils on
one-phase Iran.iforiners."

is

ineeliiiK.

June

followillK

history can furnish.

10,

Ihc

Why

is

it

not in almost

is

practical

the

in

it

public authority, the bureaucracy, the

It is

which has hampered and crippled the introduction of
this great invention, just as it hampers and cripples tlie ilovelopinent of everv industrv which it touches."
state,

ISDIANA
dianapolis has

X.rrCR.II.
eulered

New Vork

ICIeclrical

"Wlurijs,

'I'lie

annual
Society adopted the
its

!.<'Kisl;iliire

of

New

GAS.— The

Gas

Gas Comp.iny,

&

Oliio

\V;dKish Valley

it

the

CoMi|i.ni>.

the

Court

Federal

In-

at

decrees providing for the sale of the

properties of the Log.nisporl

Ohio

it

Gas Conipan\.

& IlluminatCompany and the
& Illuminating Gas Com-

Incli.uia

Xatur.-d

Indiana G.is

Indian.-i Consolid.ited Xalin-al

pany, provided these companies i\n not pay their indebtedness
The decrees are in favor of the Central Trust Comonce,
,it

pany, of

New

York, which holds Ihc mortgages on the propbond issues. The decree provides

erty, as Irustee, to secure llie

for

foreclosure in case of

(hie

from the several companies

(|uite likely that

def.iuli
is

p.i>uiciu

in

Tlu'

aiunuiii

several million dollar>.

ll

several of these plants will be hid in for the

purpose of ulili/iug the m.iins f.>r the distribution of .irlilicial
passing of these and other coiup.anies is tlu- l.i'-l
'I he
luphase of the wonderful natural gas period in Iniliana

gas.

I

oldest natural gas
paiiy,

of Flwood,

continuouslj

gas

that the plant

Nov.
.iC)

AS COMMISSION ERS.—.\\

rc.»olution»

trutli,

found

be

to

I.

'I

is

company is that of the Citizens' (i;i> Com
This company h.is been furnisliiiin u.itiiral
since

.\ugusl.

for sale

1HS7,

and gas

he m;inagrrs say the

will

liclil

is

InU

mn

stations

in

this

.umounces

at

la-.l

]n-

lurin-hid alter

cxhaustiil .iml

wells can nn longer be depruiUd upmi,

agers of electric light

ESCINF.ERS

measure of .\meriwhich science

facility

on the other?
working of one
of those principles of political economy or statecraft, and it
furnishes one of the most striking object lessons which modern

is

THUIilll'HASli

new

quickly every

contains a

the Lafayette

The commission will consist
sion of commerce and industry.
of five persons, to be appointed by the governor, and representing the law, transportation, niaiuifacturing. capital and labor
of the Slate,

flattering explanation

But this assumption, while
would be seriously unjust to the
Englishmen and Germans and
people of the Old World.
I-Venchmen most of all have been as prompt as the Americans
The telephone
to develop the still newer automobile industry.
it

ing

Massachiisclts, has signed a resolution providing for a

interests

The

inquiry.

puts at the disposal of mankind.

1.?.

institution the degree of

from that

first

itself is that this is the

delivered the Connnencenient address

and the same day received
Doctor of Science. With the
that promises to wear away, Mr. .Xrncjld

Institute

on

easily acounted for

universal use on this side of the Atlantic, as

bill

may make

York Sun devotes

whole page to reports on the practical conditions of telephony
The introduction says: "The number of new
in Europe.
telephones installed in the United States last year far exceeded
the total number in use in Great Britain. The use of the telephone in America is ten times greater than in Europe, in proThis amazing preponderance is not
portion to population.

is

OCCUPY ISC HIGHWAYS.—The

for their consent before they

Price.

a

The answer

vania has signed the

25

the

parts also set limits to the development of the steam locomoThe freedom of the electric locomotive from nearly all
tive.
these

XLIX, Xo.

Vol,

lirld

,\l

<n\c

s.iw

lli.il

lime

nothitin

its

ni.in-

but

them owing lo the alisiwdly cheap jirice al which
These eleclric cniupanies
natural gas was put in competition.
are "coming to their own" again.
ruin ahead of

JlNE

22,
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XEtr YORK TELlLPHOXr.—Al a nioetling last week
New York Board of Esti-

and

forests

1255

an important part

will play

in

extinguishing forest
is possible to con-

seven of the eight members of the

fires

mate, sitting as a committee of the whole, voted to report back
to the Board of Estimate in favor of granting a franchise to the

struct the lines in the national forests at a very

Atlantic Telephone

Company, which, is seeking to establish a
The franchise can only be granted

before they have gained headway.

The methods of

ground.

low
are

construction

owing

cost,

right on

and cross-arms are

to the fact that material for poles

the

It

usually the standing trees are docked and used for poles.

by the Board of Estimate itself after suitable terms have been
agreed upon between the city and the representatives of the
But the action of practically the entire membercompany.
ship of the board is regarded as a virtual rejection of the offer

lines are so

which the Xew York Telephone Company made to the city for
an exclusive franchise. Attorneys for the latter company were
present and made a determined fight to prevent action being
taken on the Atlantic Company's offer.

and

has been hoped that the long

N. Y., would soon be settled.
Attorney-General Jackson has declared, however, that he does
not favor the proposed consolidation of the lighting and power
interests of Lockport and declares that such a merger might
be considered a violation of the section of the corporation law
bitter

fight

which seeks

at

Lockport,

monopolies in restraint of trade. Last
week, the hearing before the Commission of Gas and Electricity on the application of the Lockport Light, Heat & Power
Company, of Lockport, Niagara County, for a certificate of
authority to transact business and- for consent to issue $5oo,ooo
capital stock and $600,000 bonds, and in connection therewith
on the application of the Lockport Gas & Electric Light Comto prohibit

& Power Company

pany and the Economy Light, Fuel

for

consent to transfer their respective properties and franchises

Lockport Light, Heat
June 19.

to the
to

& Power Company, was

adjourned

THE TELEGRAPH STRIKE

long threatened and imMeantime, President Roosevelt
has referred to Commissioner of Labor Charles P. Xeill, without comment, the various appeals which have been made to
him by wire and mail to intervene to prevent the threatened
telegraphers' strike.
The position is taken that no emergency

pending has not come

exists,

off yet.

such as obtained

at the

time the President intervened in

the anthracite coal strike, but, on the contrary, the

planned that they usually follow a road or trail.
made for enough wire and other mate-

rials to construct 3000 miles of lines for the national forests.
This material will be distributed from Salt Lake and Denver
and will be used for lines already authorized and those to be

started later in the vear.

FOR CHURCHES.— Mv.

.S7t;.V.S"

R. S.

Hale, general agent

Edison system, has the following letter
cent issue of the Electrical Times, of London "I note

in a re-

:

your

in

recent issue a slightly sarcastic reference to the use of an elec-

church

tric sign for a

in

Boston, U. S. A.

I

we

trust that

are

equally as considerate of the dignity of the church as in any

other country, but

seems

it

use of electricity

dignified

to

me

is

entirely

least that a

at

proper and

appropriate

church

to

work. A church is always designed to show its churchl\- character.
Outside the church (by church, I mean the church building and
not the ecclesiastical organization) are often placed signs and
notices calling the attention of the people. These signs can be

To

read by daylight.

illuminated at night

themselves of lights

may

place lights so that these notices
is

is

To make

certainly proper.

the

be

signs

only carrying the method a logical step

no wise a change in principle. So long as
the principles are lived up to the question of details is merely
I always rethe question of what people are accustoined to.
member wlien Moody and Sankey began their evangelizing
work that one of them said that he was not going to let the
Devil have all the good tunes. Why should a church give up
methods of welcoming people to its doors at night, merely beSo
cause secular organizations have used the same method?
far as the principle goes, they might as well refuse to put up
notices at all because secular organizations also put up notices
further and

outside

in

is

doors."

their

The

of the

editor

journal

from reference

discuss the topic. ;ind also refrains

declines
to

to

church

situation
bells.

one where action by the government, if taken at
all, may properly be initiated and directed by the bureau of
labor.
Attention is also called to the fact that Mr. Neill has,
on his own motion, acted with more or less success in several
recent strikes simply by making an investigation and bringing
presented

The

Contracts have been

for the Boston

MERGER A MOXOPOLY.—lt

and

simple

S-cent telephone service.

is

being

to light the salient facts in the controversies, his reports

TELEPHOXy

L\ BOSTOX.—TUe Boston Hcnild

the

is

"Five million dollars has been
guaranteed by E. H. Harriman. so the promoters of the Metroauthority for the
politan

Home

following;

Telephone Company, of

this city, say, to insure

the installation of an independent telephone system in Boston.

the basis on

The promoters have held many conferences

he

ing definite has been accomplished in the line of securing real

which a settlement was later reached. Whether
pursuing the same course in the present
instance is not conjectured on here, as the President has given
Mr. Neill no intimation of any kind. The executive committee
will feel justified in

Union of America held a brief
City, after which Secretary
Treasurer Wesley Russell took the train for Chicago, where he
of the Commercial Telegraphers'
session last Sunday, in

will

confer with

against
If

the

Chicago

local

regarding the complaints

Western Union and Postal Telegraph companies.

trouble occurs

1-OREST

the

New York

it

is

expected

Chicago.

first in

7/i7J:7'//().Vl'.— Plans

have been

made

by

the

government forest service for the further construction of telephone lines in the national forests of Oregon, Idaho, New
Mexico, Colorado and several other states. The telephone is
playing an important part in the administration of the national

and already nuich success has been made in the installation of 'lines in California, Montana, Washington, Arizona
and other sections where it is needed most. Supervisors and
rangers have found the telephone of great assistance in their
work and they will welcome its increasing use. Without the
telephone, communication between the various forest officers
is had only through the mails and sometimes there is n del.iy
forests

of several days or

telephone

will

not

more before
only

:in

facilitate

unlcr can be executed
the

work

bring about better co-operation between the

greatly,

but

men working

in

estate

for the central

Plans have been drawn and

exchange.

estimates have been procured from contractors to ascertain the

Some

probable cost of headquarters and the laying of conduits.

of the promoters strongly favor the automatic system. Engineers
are at present making tests of all the various telephone systems

with the view of selecting the most practical.

In a very few

probable the new' company will decide upon its system and the work of installing an exchange of about 1000 sub.\fter all the plans are drawn and the
scribers w-ill be begim.
weeks,

it

is

contracts awarded the application for permits for opening the
different

streets

will

fight

will

be

made

mits

for

the

be made.

It

anticipated that a bitter

is

upon the application
opening of these
streets

for

and

these

per-

the

pro-

moters of the independent company are prepared to make
a determined light for what they regard as their legal rights,
now that they have a franchise from the Board of .Mdermen
for certain streets of the city.

tbe

company

will

be attended

the sununer or early in the

fall,

The
to

election of the officers of

probably some time

and

it

is

late

in

declared to be not im-

probable that Bernard Wolf will be the choice for president.
.Mfred S. Hayes, the lawyer who managed the fight which rein

tbe

Pile

Milteil

will

government,

the

recently, but noth-

company's securing

a

franchise

from the

city

expected to be chosen consulting attorney. The
operating plant is expected to be surely installed before winter."
is

:
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TIME BY WIRELESS.— li

announced from Canada

is

that

order that ships at sea which are equipped with wireless apparatus may obtain the exact time for comparison with chronometers and thus determine accurately their longitude the
Dominion Government has installed a device at Camperdown,
in

government

the

Nova

Halifax,

statJon
Scotia,

entrance

the

at

the exact time furnished by the

The

John, N. B.

St.

to

Halifax Harbor,

transmit automatically by wireless

to

Government Observatory

at

time signals will be sent each week day

fan,

similar

whose speed

in

Vol.

shape and

size

the

to

XLIX, No.

ordinary electric

25.

fan,

governed by the size. of the flame; that is,
to reduce the speed the flame is turned down, and to increase it
the flame is turned up. The whole outfit weighs about 30 lbs.,
and sets upon a small stand, raising the level of the fan proper
to that of an ordinary desk.
It is fitted with handles, and can
be easily moved to any portion of the room or house desired."
These fans, which cost $62 apiece, seem to be very good apis

own

pliances for distributing their

heat.

morning.

THE RECORD OF ACCIDENTS.—Accovdmg
ILLEGAL MUNICIPAL PLANT.—At

Trenton, N.

on

J.,

June

to

figures

compiled by the statistician of the Chicago Tribune, though the

10, in the proceedings instituted by Herbert Lightpipe
against the city of Orange, Justice Pitney announced that the
Supreme Court set aside the resolutions of Orange awarding

first

contracts to the Crocker-Wheeler Company and the
Western Electric Company for the construction of a municipal
lighting plant.
These aggregate about $70,000. The proceedings were attacked on various grounds, among them that the
city had no authority to maintain a lighting plant.
It is not
known what further move can or will be taken in the matter.

sons have been killed and 925 injured. Twenty-three steamers
have been wrecked, involving the loss of 902 lives. There have

certain

FARES IN LONDON.—According

to advices from London
an agreement has been reached by all the underground and electric railways in London for an advance in
fares on July 1, and the motor bus companies are expected to
follow suit.
In explanation of the advance, it is alleged that

of June

II,

money at the present
now paying 4 cents
advance more than any

the transportation companies are losing
rates.

each

It

for

is

who

said that the persons

their

rides

notice

will

other class of passengers,

been 13 mine accidents in which 355 persons have perished.
These casualties have been due to human negligence or ignorance in large part, but nature has been destructive also. Tidal
waves have swept away 2240, earthquakes 5100, hurricanes 530,
but cyclones thus far have been comparatively merciful, unless
there shall prove to have been great loss of life by the one at
Kurrachi, India, last week.
In other cyclones about 70 have
been killed. The cloud has a silver lining, however. The total
of gifts and bequests in all forms of philanthropy in less
than six months of 1907 is larger than the total for the twelve
months of 1906, being $108,961,589, as compared with $106,281,083.

CANADIAN POWER SCHEMES.— V.

the

all

agreement having undertaken

the

are

half of 1907 has not passed, its record of casualties already
exceeds the total of 1906. There have been 38 railroad accidents of more than the ordinary magnitude, in which 273 per-

railroads concerned in the
advance as many as possible

to

of their 4-cent fares.

Van

S.

Consul

H.

D.

Sant, in reporting the rejection by the city authorities of

an offer

to supply Kingston, Ont., with

power from the Trent

River, writes as follows giving the reason fof such rejection

THE UTILITIES LAW.— It
Sun

that one of the

members

is

New York

reported by the

of the Rapid Transit

Commis-

has said that the advisability of testing the constitutionof the public utilities law is being considered.
If the
legality of the bill is attacked a taxpayers' suit will be brought

sion

ality

and

made

the contention will be

that as the

new commission

is

to be appointed

by the Governor and not by the elected head
of the city government the local taxpayers, whose money can
be spent for new subways by the commission, have no direct
representation on the board and the act is therefore illegal. If
it is decided to fight the law, the suit will be begun when the

new commission applies to the Sinking Fund Commission for
an appropriation, and an injunction will be asked for to restrain the Sinking I'"und Commission from authorizing the
board to rent offices at the expense of the city.

"The power committee on investigation finds that the best way
to generate power in small quantities is by the suction gas
producer. It is claimed that power can be generated in Kingston cheaper by coal thati it could be brought here from the
Trent by the hydro-electric commission. The locomotive industry here finds it could easily afford to generate power from
steam, using the surplus steam to heat the buildings.
the buildings

cheaper.

Where

are not to be heated, then the gas producer

Industries

is

requiring power are advised to generate

themselves.
A horse-power for to hours a day could be
it
manufactured for $12.50 a year with gas; that was the greatest
length of time any industry in Kingston required power. When
running 24 hours a day the electric proposition would be of
advantage, but it was not adapted for Kingston's present use."

ELECTRICITY IN THE YUKON.—V.

AN ELECTRIC FAN RIVAL.—V.
nison writes that a

German

Bombay

fan,

a

portable

and which

S.

Consul

K.

II.

Dcn-

firm has recently introduced into

which

destined

propelled by a

is

hot-air

en-

have a large sab- througliout
India.
"Owing to the intense heat which prevails in this
country during most of the year, fans of some kind arc a
necessity to the comfort of Europeans, and their offices, shops
and residences are ail equipped with the old-fashioned swinging screens known as 'punkahs,' which consist of a piece of
cloth or matting stretched over a rectangular frame hung
from the ceiling and kept in motion by a servant at the end of

gin'r

a

rord

is

Wherever

to

electricity

is

introduced those are generally

The

stipiTscdcd by electric ceiling fans.
liotair fan engine
tric

power, but

electric

fan

in

it

would be

has been foinid that

the

latter'*

natural

field

for the

where there is no elecit can compete with the

in localities

own

field,

owing

to- the

cxtrctiic

cheapness of the co»t of its running, which is about one-fifth
of that of the electric fan.
The farr is propelled by a hot
air engine, the heat

being generated by a kerosene lamp which
oil, sufficient to keep the fan running

holds about one quart of
for over 24 hours.

ney
which fits
with the engine.

To

the

into

Upon

a

lamp

is

larger
the

top

attached a small glass chim-

metal
of

the

chimney

connected

cnninc

himif

is

the

Woodward, of Dawson,
Yukon Territory as follows
plated in the near future

is

S. Vice-Consul G.
on the improvements in
"An important work contem-

reports

C.

:

the construction of a large

power

house of approximately 1000 horse-power near the western
boundary, on the Yukon River, some 50 miles below Dawson,
for the purpose of furnishing electrical power to dredges on
the Fortymile Creek and its tributaries in Alaska and the
Fortymile and Klondike Rivers in the Yukon Territory. The
company has a power house in Dawson and furnishes this
city and Grand I'orks with electric light, and Dawson with
water for linuselmltl purposes and a hydrant system for fire
purposes. On the completion of tlie power house at the boundary the company intends <loinK .iway with the works at Dawson, other than to hold

new

it

as

,1

reserve in case of accident to

The fuel used in their present plant is coal
taken from the company's mine on Coal Creek, at which place
the proposed plant is to be situated, the idea being that it is
The output of the
cheaper to convey electricity than coal.
mine last year amounleil to some 8000 tons, the entire output
Iliis coal landed at
being used by the company in Dawson.
Dawson by the comp.iny's steamers cost about $12 per ton
With the plant at the luoulb of the mine the coal costs about
$2 per Ion"
the

plant.

June
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22,

Greenville- Carolina

Power Company, Green-

ville,

S.

C.

\'
1

LD

R

the care and operation of machines and answers admirably the
purpose for which it was intended. Fig. i is interior view of
the power house and shows general arrangement of the apparatus.

BV

J.

S.

ViEHE.

The wheel equipment was furnished by

THE

system of the Greenville-Carolina Power Company,
which supplies the city of Greenville, S. C, and certain
mills in the immediate vicinity with power, was put into
operation in December, 1906. Greenville, a community of about
30,000 inhabitants, is located among the foothills of the Blue

Ridge Mountains in the northwestern part of South Carolina.
on the main line of the Southern Railway and in the heart
of the "Piedmont Section," one of the most prosperous sections
of the South.
The elevation 1040 feet above sea level, the
highest of any city in South Carolina the surrounding country
abounding in unsurpassed cotton fields, a population of energetic,
hustling people, all of these features have contributed to make
Greenville a thriving manufacturing city. Within and immediately contiguous to the legal city limits are 306,000 spindles. This
very considerable market for power is now partly supplied by the
lines of the Greenville-Carolina Power Company.
The location of the power house and dam is on the Saluda
It is

—

FiG.

—

at

a point about

river rises in the

sloping

hill.

shows clearly the general arrangement of dam and
power house. The dam proper is 275 ft. long, built on a curve
of large radius, and is 47 ft. wide at the base and 9 ft. at the
top.
The up-stream side is vertical, the down-stream side being
concave, with a long toe to turn the water. The headgate wall
i.?o ft. in length is a continuation of the dam and joins the solid
rock on the east side. This wall forms the north wall of the
power house. The abutment dam, headgate wall and foundation piers for power house were built orl solid ledge and conFig.

2

POWER HOUSE.
power house

is

of brick with concrete floor and tar and

It is 84 ft, x 105
thoroughly niiidern in all

with an alcove

i ft x 40 ft.
equipped for

14'

gravel roof.

ft.

It

details, well lighted,

is

generating units, direct-connected to the c'ir>\
6oo-kw generators and one 200-kw genera;
13,200 volts 3-phase 60 cycles.

e

.vheels,
?Al

^

are four

wound

for

These generator; are guaranteed

per cent overload. From each generator the highwires are carried in ducts by means of lead-covered
cables to the respective oil-insulated choke coils seen on each
side of the switchboard, and thence to the bus-bar structure imto carry 25

tension

The bus-bar structure is
mediately behind the switchboard.
constructed of concrete and soapstone slabs and affords compartments for

all

of the high-tension apparatus.

Cii.mi',\.\v'j

The

switch-

St.mion.

board carries the switch handles for operating the oil switches,
ammeters, voltmeters and all low-tension apparatus.
The main exciter used in the regular operation of the station,
has a capacity of 70 kilowatts. 125 volts, and is direct-connected
to an independent wheel in order to obviate the trouble often experienced, of having the exciter affected by load conditions in
There are three other exciters,
the main generating system.
two of 30 kilowatts and one of I2^i kilowatts, all generating at
125 volts and all belted to the shafts of the main generators.
The two 30-kw exciters arc so arranged that they can be belted
to either of the two 6oo-kw generators. The i2'/i-kw exciter is
belted to the 200-k\v generator, thus forming a unit which is
used alone to carry the night load, which load consists of the
lighting of the town of Greenville and the running of motors.
All wires

from these exciters are carried

in

ducts imbedded in

the concrete floor to the rear of the switchboard, and from the

switchboard

in

the

same character of ducts

to the generators.

load of this power house consists largely of cotton-mill
load, and there is also a load in Greenville which consists of
The mill load,
street railway, lighting and small motor load.

The

structed of concrete with ballast stone interspersed.

riie

Pa.,

I.— View of Interior of Greenvih.e-C.\roli.na i'uwek

This
five miles west of Greenville.
mountains between North and South Carolina
and has a fall above Greenville of si.\ feet per mile. The drainage area is approximately 300 square miles. At the point selected for the location of the dam and power house, the river i?
about 100 ft. wide, having on the east or power house side, a
bluff of ledge 100 ft. high, and on the west side, a gradually

River

the S. Morgan Smith
and comprises four units, each having
a pair of 33-in. wheels, one unit having a pair of 21-in. wheels
and one unit with a 15-in. wheel which is used for driving the
main exciter. All of the wheels are of the inward flow type.
The large units are controlled by Woodward governors and the
21-in. wheel by a Lombard governor, as it was desired to get
The main
close speed regulation when using this machine.

Company, of York,

about i5(» hp,
until 7 p.

m

is

is used from 6 a, m.
extremely variable and has

a very steady load and

The

traction load

is

ELECTRICAL WORLD.
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a maximurr. of about 600 kilowatts continuing from 6

a. m. until
be noted that in the evening, the only load on
the power house is a combination of the lighting and traction
load, making a somewhat variable load, but one which is taken
care of verj- satisfactorily by the apparatus in the power house.
After midnight, the load is very light, consisting only of small

m.

II p.

lighting

It will

and power load

regulator

used

is

in

A

in the city of Greenville.

Tirrall

conjunction with the generators, in order

Fic.
to keep the voltage constant.

2.

— Exterior

View

power

house was furnished and installed by the Westinghousc Electric
and Manufacturing Company.

The

operation of the station

way

that there are

night

work

two men

is

who

tendent and three assistants,

in

in

the hand.s of a superin-

divide the shifts in such a

the station at

so arranged that each

all

times.

The

man

has his portion, thus
equali^ting the hardships and giving every man experience in the
is

the hill

tus can be connected to either or both of the lines.

power house, a comfortably

I'K.,

six-room cottaKe

fiiriii!<hrd

nection, electric lanips

plr»san(

lineman,

•inii

i\

pnivided.

3,

— ViKW

With telephone con-

water works, this h'liise afTords a
These, four men together witli a

home for the n-.cn.
who Irtoks after trouble on

the lines and building

vs.-

tensions of same, constitute the rcKtilar oiH-raliiig force.
TKA.V.HMISSION LINES.

To
was

insure

tlie

C'liisidrred

delivery of power by the transmission line,

it

advisable to run two three phase transmission

All of the

heavy stock and were chosen with
special care to getting good material.
The standard size of
pole is 35 ft. long with 8-in. top and is of Southern white cedar
The cross-arms are 3^4 >" !•>' 5'4 in., of longleaf
or juniper.
fixtures for this line are of

Power Co.mp.wv's

Pi..\xt.

Southern pine and were creosoted after being placed in position.
Each cross-arm is held firmly by means of two -^s-i'i- bolts passing entirely tlirou.gh the pole, and by braces of angle iron thoroughly galvanized and fastened to the cross-arms and poles by
means of galvanized lag screws. The pin was furnished by the
Locke Insulator Manufactitring Company, and has a through
bolt with oak top.
The insulators were furnished by the Lima
Insulator Company.

The standard spacing

to the east of thp

js

on the same poles for the entire length of the line. It
was therefore necessary in the various sub-stations, also 'in the
power house, to provide switches by means of which the appara-

station at all times.

On

XLIX. No.

lines

of Gree.nville- C-\R0Lix.\

All the apparatus for the

Vol.

is

special places

of the poles

is

1

10

ft.,

but

it

was found

necessary to increase this spacing or decrease

UK Poi.K Link.

Ibe line Has graded by iiicans of
and different lengths of poles used to avoid upward
strain on the insulators.
At angles in the line, poles carrying
diiulile cross arms were use<I. and where the angle was quite
large, a groui) of pules was used with cross arms extcndinK
liclwccn them and tranMuission wires carrierl around the insulators, thus reducing the strain on the in^ilators to a small
amotiiit,
In crossing telephone cir lelegraiih wires, where it was
it,

as the conditiiin>. reiiuired.

a profile

.

June
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1907.

22,

(

J-

'

R

T

I

C A L

w.thout sub-division.

iten,s

vdes

the losses

'"tI

T M \.7

The latter part of the table dimto sub-heads wh.ch are repeated individually

I''

,

in station operation.

TABLE

^^f

230-volt motor generator
'\"'"^:'"J6
soo-volt motor generator'.;:::.:; "^^iSsg

ated.

336

t"';iZ^T^'s{lZl"r:.::::: frdili

f.U

^=i,

118.548
6^ ^sT
807.067

0.16
o oo

x^otential

regulators

BaTancers"

Water

:

Total

,,,„,.
Tfable
II indicates

lH
....

TTo.5S6,ii7

i77

losses

•

,

^''°

in

the

mter-station

ofTotri'
Generated.

Lost.
1.556,981

.

1

trans-

Per Cent of
Input.

1.04

841
15^
355

0.66

18:30

2.09

98,813
"70,577
494.282

0.132

the

company

*"!"

the whole, the system meter potential losses aggre.^ate no
The load factor of the whole system for the year is

including the power for station auxiliaries.

itself,

oFtS
'^^'J^.^"^'^-

,/7"t2.55

4.93

*;{:466

o'?o

915

%V,ll

It

5.763.846

7.74

-—

.j-^j^j

"1

Per Cent of

1.901.948

•fta"'po"i;.,anoises:::;:::::

'"
10.5

Table IX shows the percentage of sales in each sub-station
district, as compared with the energy delivered to that district
Stations

l

to

a large value.

include

13

the

direct-current

and a portion of the alternating-current district. Nos.
15, I" represent stations to which energy is sold wholesale
be redistributed by tlic local companies controlling these

i-.

-i

'At a recent meeting of the British Royal Society Mr. Louis
Brennan, inventor of the Brennan torpedo, gave an experi'"^"tal demonstration of the practicability of a mono-rail
traction system in which the cars are arranged
with their center
of gravity several feet above the points of support.
The predominating feature of this system resides in the use of the
gyroscope for maintaining the stability of the cars upon the
rail.
The mechanism exhibited consists essentially of two fly-

wheels rotated directly by electric motors in opposite directions
very high speed, the flywheels being so mounted that their
gyroscopic action and stored up energy can be utilized. In order
at

overcome the inherent side thrust of a gyroscope when an
is made to change its plane of rotation,
the inventor

district

to

14.

attempt

Stations 16, 19. 20, 23 represent sub-stations, each
of which supplies energy to one or more cities or towns in the

'*'

'

-A,!
^r^
Gyroscopic
Mono-Rail Traction System.
j-oLv^iix.
r>

.

.i^Ss4

,

about 40 per cent; that of the main alternating-current station_ .^^^ich does the bulk of the work, is
about 55 per cent.
The meters in the .stations, which are the most important, are
checked monthly, and any error is eliminated before it assumes

.
.
.
.
from
feeders
and mains:

KvvHours

•500-vClt d; c' fTcder^: ::::;;

to

-i-

used by

::::

VII.

^
similar data

•2300-volt commercial lines....
1^30-volt D. C. feeders

distribution.

.(—

i

4,

T.\ELE vril.

for

''

,

the

T,
Ihree-phase, ;3oo-volt ,.
lines
Three-phase, 4600-voll lines
Three-phase, 6600-voh lines
230-volt direct current tie lines.
1,

light load, but at night
^'°''^^' ''°'" '° '°° p^-" «"^ ^y ''" "^^ °f synchronous
apparatus.
One-third of the motor-generators are of the svnchronous type. Some induction apparatus is used to
prevent
surging.
About 4 per cent of the company's, output is
''

,

Kw-Hours

T.M
VTTT shows
I able VIII

making \x-

'°^ ^^ 75 per cent during the hours of

•"'

K366

TABLE
,

thus

kilowatts.

,.

\
mission lines

,265

.

that the

=.40
---.

1.09

%'ttt

::::;::::::::;::;;;

rheostats for testing

n

i

^" '^^ ^iscussion which followed the paper, Mr. Elden stated
power factor on his system as a whole often runs as

'

Per Cent of
Input.

0:50

Constant current transformers..

R-

possible to judge accurately of the advisability
of
tensions for the different classes of service.

VI.

ofS

Batteries

>

, ,„.a„s for detecting at once any unusual refurnishing a check on the operation of the sys''"'
^" ^^'^''"n t« the value of this information from an
operating point of view, is is very desirable in
indicating the
uorth of each district as a revenue producer thus making it

^ H
K
and
d.str>buted
among the various
,

;

thereby pro.

suits;

'''^°" apparatus are sub-divided
pieces of apparatus used

'"

V

7

W

districts.

suburban districts. Stations 18, 25 represent small generating
plants which are still in service in two of the recently acquired suburban districts. Station lb supplies a district where
many motors are used, also a large number of street lamps.

^^^^^^^^^^^^BG^^^ttflnt»lW?l

^H^^^^^^^KIISHI^^RJ^;^^
^
iBiSo*'"u.
^ <
Sflfeii
>«

18 does the same kind of business, but on a smaller
Stations 19, 20, 23. 25 supply energy to districts cover
ing large areas where residential lamps and a moderate amount

Station

"""'W^n mi

scale.

'

of streets lamps are the only consuming devices

_.

^^V ~^t^ii
"**
'

I

-'W"'

V;js

^

f

'•1^3Bl__^E*

^T''

^'
'

'':-'^

IX.
Sales in Per Cent of
Energy Received.

.

O"""".

'—'3

*-*^

68.9

'4
'5
'«

100.
1 00.
-5-

'""•

98.3
6,.,

'I
'8
•9

;;.4

'°
25

I

ii,\^
<"

TABLE

—

I^S^SDI^^Sk

";8

7~7

A.-cracc

— MODEL

GYROSCOPIC CAR.

causes the two gyroscopes to rotate in opposite directions. The
p'^nc of the wheel is vertical and normally its axis is at right
angles to the length of the car: that is, to the track.

.,--.4

:::::::::!:::::::;;:::::::::::::::::;;:::::;

I-

he well known property of the gyroscope is its tendency
maintain its plane of rotation.
If either gyroscope is
turned about the vertical axis it will exert a resisting force
about a horizontal axis. When the car tends to roll over the
I

The preparation of this data involves
for about one week each month.
It is

the labor of one

man

his duty to watch the
system through the statistics furnished to
him by the operating and sales departments, comparing them
with data which have been prepared representing the possible

operation

of

the

maximum

conditions of elTiciency of operation of every piece
of apparatus on the system, and reporting for investigation

any divergence from the estimated average operating losses.
The curves which art prep;n-,d monthly show the percentage ni
losses in the energy haiulh d by each motor-generator, storage
battery, balancer, booster.

stant-currcnt

transformer,

.

xeitcr,

ur

any

step-down transformer, conother

station

apparatus,

to

frame carrying the whole gyroscope niixhanism tends

to

remain

horizontal,

hut in doing so it alters its po.sition with respect
to the car body.
The mechanism is so arranged that the frame

opens a valve ..r closes a circuit, and mechanical devices'are
brought into plav to tend to bring the c.ir to its normal upright position.
Thus if a heavy load is placed on one side
of the car the gyroscope mechanism causes the loaded side
gf the car to rise until the center of gravity of the whole car
unit with load is directly above the supporting rail, as indi-

:

;
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cated in Fig.

The

2.

stability

mechanism occupies very

little

Vol.

and

is

Committee.
The

vehicle.

about 6 ft. long and each pair of
driven through gearing from electric motors car-

The experimental
wheels

is

car

is

25.

of the N. E. L. A. Public Policy

Report

conveniently placed in the cab at one end of the
Its weight is also small, about 5 per cent of the
vehicle.
total load being considered an ample allowance for the first
space,

XLIX. Xo,

Light .\ssociation at its Washington
devoted one evening to the discussion

X'ational Electric

Convention, June 4 to
of the report of

its

7,

Public Folic}' Committee and of various

This Fublic Policy Committee consisted of
Everett W. Burdett, counsel for the Boston Edison Company
Henry L. Doherty, Alex. Dow, manager of the Detroit Edison
Company Charles L. Edgar, president of the Boston Edison
Company Samuel Insull. president of the Chicago Edison Comsub-comiriittees.

;

:

pany
W. Lieb, Jr.. general manager of the 'New York
J.
Edison Company Joseph B. McCall, president of the Philadelphia Electric Company, and Samuel Scovil, vice-president
of the Cleveland Electric Illuminating Company. The secretarx
of the committee was W. H. Gardiner, of Henry L. Doherty &
Cbmpany. .\ portion of the main report expressing the adopted
;

;

sentiment of the convention as to relations with the public,
franchise terms and government regulation and supervision is
as follows

The committee calls special attention to the report of the subcommittee on the London Sliding Scale as Applied 'to Electricity, and to the great practical importance of the subject.
The committee joins in urging "the very serious consideration
of the application of this attractive theory to the business of

and

the various companies interested as soon as a safe

factory working basis for
details in

its

out, there

panies

FIG.

ried

2.

— EFFECT
The

on boggics.

OF

I'.NEnl'.M.

U).\U1.\G

power for propulsion

number of small storage

cells

placed

OF
is

inside

.MOUEL.

malice.

the

led

car.

It

is

order to carry the same load on the same number of wheels
The ties also need be only one-half the length
in each case.
used at the present time in order to give the same area of
anticipated that the speed with which a single

|.|(,.

be laid over uneven ground with

allow the mono-rail syitcni
march and •iiipply them with
-Stated

that

the

l»i

slight

rail

^

may

— ViF.w

expenditure of labor

keep up with an army on the

all

llu-ir

re(|iiiremenls.

Indian (iovcrninenl has voted

$.2.S,oi)0

It

it

for the

and the Hrtlinh War I)r(Kirtment will construct the necessary .rail iipoti xnverninnn
land at Chatham, near the itiventiirV home.

oon»lriiction of a

full-'iizcd

vehicle

and the public

will

be

very

much

the facts, its sound connuon sense will come
and sentimental reformers and schemers with
axes to grind \vi\\ go out of business; but until corporations
present their side of the case aggressively and with absolute

fore

to

it

the

clearly

all

rescue,

honesty the public

Questions of

OK MoDKi. Thai

who make

follow the lead of those

will

upon

living by attacks

support to the vehicle.

will

cusoniers

It is sentimental in the highest degree, and can be
If it lias put beby prejudice or emotion to extremes.

derived from a

rail, which is of ordinary section, need be of
no greater weight than one of the rails on an ordinary line in

is

their

improved, with distinct advantages to both.
It has recently been well said: "The .American public is in
the long run fair.
It errs oftener from ignorance than from

stated that the

It

is

to

satis-

can be established." If the practical
application to electricity can be successfully worked
little reason to doubt that the relation of the comit

all

ra.xatinu

a

corporations indiscriminately."

and

l'"r:iiK-liises,

which

h.ive

occupied

k.

ihe altenlinn of one of the sub cnnunitkes, ,ire of great impor-

We

tance.

parties

think

there

should be an

aurremeiil

which underlie these

tiucslicms. p.irticularly with

subject of taxation.

It

form of

shoulil inv<

r

be

respect to the

lost sight of ih.il

every

upon
While these companies shmild. of course, pay

l.'ixatioM

the C(>ll^lltue^.

.imong the

upon some of the fundamental propositions

inlerest

in

of public-service corporations

is

.1

tax

:

JlXE

22,
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into the public treasuries

their

full

general public burdens, whatever

form of excises or taxes
are

situated

required

sence of proper public regulation and control.

operates

distinctly

the

in

against

must

it

form or another, of the
community who use their service.

necessarily be at the expense, in one

particular

members

Inasmuch

as this service

of the

of being available to

theoretically universal, in the sense

is

citizens desirous of using

all

should

it

it,

The

be furnished at the lowest figure practicable.

effort

of

every public-service corporation ought to be to increase its
facilities and reduce its charges as rapidly as possible, and it
should not be handicapped in doing so by exactions on the part
of the public at large, which reduce the ability of the companies to do so by the amounts exacted.
In other words,

whatever

made

be

public-serWce

contributions

from

the public, aside

who

those

to

make

corporations

to

their proportion of general taxes, should

use their service.

If

this

simple but

fundamental proposition were universally recognized, there
would be an end of legislation to impose special taxes and

whose use of the

upon public service corporations,

excises

public streets

is,

convenience.

If,

after

required by the public for

all,

however,

demand

instances to acquiesce in a popular

own

its

be necessary in particular

shall

it

for special

knowledge of the

the

effect

upon rates and

which the

facilities

application of such a theory involves.

Another proposition which is fundamentally important, both
companies and to the public, is that the franchises of
the companies should be for such terms and upon such condito the

tions as

will best

case of taxation, the

The undue
the

to

public

of

in

the

both are really the same.
is analogous in its results

unwarantable taxes.
Both operate to
incentive and the ability to give

of

company of the

deprive the
the

interests

restriction of franchises

imposition

As

subserve the interests of both.

best

the

service

the

at

lowest

A

rates.

short-

term franchise involves the necessity of the creation of a sinking fund, at the expense of the consumer, to protect the stockholder against loss of his investment before the end of the
period of natural use.
It also removes all incentive for the
company to make permanent improvements, particularly in the
.\ short-term fr.^nchise
latter part of the term of its franchise.
operates to induce the company to adjust its charges in view
of the limited time in which it is permitted to recoup its invest-

ment and make
prices,

its

natural

results

poorer equipment,

funds,

larger reserve

of service, than

The

profits.

would be the case

less

follows,

therefore,

unlimited

that

franchises,

abuses,

because they

will

will

to

reasonably

prosecute

their

There
business on a permanent instead of a temporary basis.
It is exactly the same as can be
is no magic in this result.
predicated of any private business.

money is brief, he
much reference to

will

If one's

make money

the future.

If,

make

opportunity to

aS fast as he can. without

on the other hand, he

is

in

business to stay, and has regard to his future as well as his
present financial condition, he builds for the future as well as
for the present, and will not be tempted by the prospect of

innnediate profits to sacrifice either his future financial

al)ility

or reputation.

The
tion

subjects of .Municipal

and Control of public

with each other.

N'eitlier

utilities

i-.

arc

I'ublic

intimately

Regula-

connected

can be adequately discussed witliout

Indeed, one

reference to the other.

Municip;d owncV'-liip

Ownership and of

(Kiii;m(U<l

is

the alternative of the otiier

larKcly

regulation

public

of

and

control,

the corporate interests involved and

fair to

which the public is equitably
and put into operation, municipal
ownership can no longer be alleged to be essential to the public
interest.
What the public wants is efficient and adequate
service at fair prices. This is all that could be hoped for from
efficient in securin.e the results to

entitled,

can

evolved

be

municipal ownership, which,

would involve
it

is

if

financial risks

successful in those particulars,

and

political

of the highest importance to avoid.

who

sideration those political theorists

consequences which
Leaving out of con-

adhere to the doctrine

government should govern as much instead of as little
as possible, and that a public official should be substituted for
a private citizen whenever and wherever possible, the great
body of our people prefer the original American idea, that the
functions of government should whenever practicable be restricted rather than enlarged, and that undertakings of an
that the

essentially business character are best entrusted to private en-

The public funds
should be employed solely for public purposes and the tax
levy should not be subjected to the perils of commercial enterterprise rather than to political manipulation.

prises.

sound

But, adhering to these

public feels itself driven to the

tenets,

more or

a

large

body of the

less favorable considera-

ownership, by the belief that in no other
on general principles can those results
to which the public is entitled be obtained.
Where private
enterprise results only in private gain and not at all or only

tion

of municipal

way

less objectionable

advantage,

public

insufl!iciently

to

ow-nership

natural and inevitable.

is

demand for municipal
This fact alone suggests

the

the antidote.
If private enterprise results to the public advantage as well as in private gain, the basis for the demand
for public ownership is gone.
Assuming, however, as a knowledge of human nature compels us to assume, that a recognition of these fundamental
principles cannot be expected on the part of all owners of

private industries,

we

are forced to the consideration of meas-

That which is now uppermost
and control. In the
judgment of your committee some form of such supervision
and control is inevitable in many if not all of the important
states of the Union, and we believe that it should be welcomed
ures to compensate for that fact.
the public

in

mind

is

public supervision

public.

and conditions and properly guarded
produce the best results for the public,

enable the corporations

system

a

at once

company

restricted in their terms

against

is

efficiency

were more extended. .\ long-time limited franchise is subject
to the same objections, except that the inevitable day of inadequate equipment and poor service is longer postponed, and the
acc'umulation of necessary reserves involves a smaller tax on
the consumer because extended over a longer period.
It

Public ri.^ulation

removes the necessity or excuse for

efficient,

by the parties in interest, provided it is put. as we believe il
be, in such form as to preserve the rights and properties
of the companies as well as to promote the interests of tht

higher

are

the tenure of the

if

if

therefore,

If,

which

payment

for the use of public streets, the public should be educated to

control,

municipal ownership by securing fair treatment for the public.

re-

these public utilities

if

contributions to the pivblic funds,

special
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and

In other words,

the facilities furnished.

R L D

share in discharge of the

ductions in charges for the service rendered or a limitation of

must make

>

exacted from them

excess of what others similarly

in

pay

to

is

W

bec.iuse of the ab-

can

The

practical

to be such regulation

question

is

not so

and control as

much whether

there

what the nature and
form of them are to be. The public demand for it is shown,
not only in the pronounced attitude of the President of the
is

it is

United States with respect to inter-state railroads, but by the
extreme activity of many important state legislatures that are
now sitting or have just adjourned. Rills proposing public
regulation and control of public-service corporations have this
year been introduced into the legislatures of at least fourteen
states.
They deal with the subject in a variety of ways. The
diversity of their provisions indicates at once the wide-spread
interest in the subject

yet those dealing with
that underlie

and the merely tentative hold which as
it often
have upon the true principles

it.

While an agreement may be reached upon the genera! prniciple that pulilic regulation
and control of public-service
corporations is desirable in the public interest, and is not necessarily inimical to the safety and value of corporate investments,
it
is another and much more difficult matter to agree upon the
nature and scope of it.
Three systems may be suggested
Kirst, one like the Massachusetts and
\ew York systems,
under which everything is practically left to the judicial or
(|uasi-ju(licial

power.
in.itic

discretion of state officials, clothed with amplest

Second,

a

system

or semi-automatic

that, so far as possible, will
in

its

be auto-

operation, through the applica-
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tion

of statutory

ministrative

requirements to existing conditions by ad-

promise between,

system that
an application

Third,

officials.

or

a

involve

will

be

in

part

a

com-

of

the

Vol.

XLIX, No.

23.

as this consideration does not operate to keep the capitalization

proper

within

limits,

and

a

is

it

for public officials to decide

comparatively

how much

capital

matter

simple

required for

is

amount accordingly.

They

features of, both of the foregoing.

a given purpose,

In our discussion of this matter we assume the soundness
of the economic proposition that the lighting business is essentially non-competitive in its nature
that competition not only

should have nothing to say about the reasonableness of the purpose for which it is wanted, or as to the wisdom of the investment; those are business questions, the decision of which should

involves the duplication of investments and of obstructions in

lie

the public ways, but must result in present waste and ultimate

business results of the enterprise.

;

Com-

to limit the

exclusively within the province of those responsible for the

The business

for

necessity

burdening the service and its customers with duplicate plants,
the fixed charges of which more than offset such reductions in
Our discussion oi the
rates as may result from competition.
subject now in hand has therefore no application to localities
where the soundness of the doctrine which we have stated is

having been thus determined, the function and authority
of public officials should be limited to seeing that the purpose
of the issue is a lawful purpose, and that a sinister design to
secure an undue inflation of capital is not hidden behind an apparently legitimate purpose on the part of the corporation.
The matter of compulsory supply and of quality of service,
although necessarily involving the exercise of more or less dis-

not recognized.

cretion,

additional burden on the public to compensate therefor.
petitive public utilities of the

same nature

inevitably result in

may

capital

may

nevertheless be so carefully provided for by statute

be advanced in

as to render the application of the statutory requirements to the

favor of a system of supervision and control of the type that
was proposed for New York are offset by the objection of plac-

any given case comparatively simple and easy.
in proceedings for compulsory
service are judicial questions, for which the principles of the
common law furnish satisfactory solutions. Those principles,
supplemented by whatever statutory additions or changes local
conditions may seem to require, will be found to furnish an
adequate and complete remedy to any one entitled to a remedy.
If it is objected that it would involve an undue burden on the
private consumer to compel him to seek a private remedy for an
evil which the public should deal with, the objection is met by
the suggestion that the public official or board charged with
the duty of public regulation and control could be required,
upon the complaint or application of private consumers, to institute and prosecute the necessary proceedings to secure judi-

Whatever claims of superior

efficiency

ing the vast interests of stockholders in the keeping, and, as
history shows, frequently at the mercy, of public functionaries,
who sometimes are but more frequently are not fitted by education or experience for the discharge of the delicate duties of
Nothing stands between the companies and the
their positions.
exercise of the unrestrained action of such officials but the guarBut such guaranties only
anties of the Federal Constitution.
protect against absolute spoliation, and furnish no redress for
lesser, but almost equally serious injuries, which may be inflicted

through

One
trol

official action.

great difficulty under systems of undefined public conthe inability or unwillingness of officials to distinguish

is

between the regulation and the operation of corporations. ReguMatters of business
lation should stop where operation begins.
should

discretion

be

left

to

decision

the

responsible for business results.

The

of

those

who

are

directors of the affairs

of a corporation undoubtedly, in most instances, are better
judges of questions of business expediency than outside officials,

however enlightened.
But it is always the tendency
judicial
diction,

have the obligations of
the corporations and the authority of the officials so defined by
statute as to make the operation of the provisions of the law
for this difficulty

state of facts in

is

to

hand as nearly as possible automatic,

calling for the interference of public officials only to the extent

of applying the law to the facts as found. The ascertaining of
the facts need not, and usually would not, involve to any considerable extent the exercise of discretionary or judicial funcIn short, under such a system the supervisory officials

tions.

are

in

the position of a jury, accepting the law directly from

tlie

found by them.
If the objection is made that such a suggestion needs demonstration of its practicability before it is accepted, the answer is
that if the theory is sound it can undoubtedly be worked out in
practice, though many details may have to be developed and
perfected through experience. But that such a system is practically as well as theoretically sound, is demonstrable through the
application of the so-called ".Sliding Scale." This, when once
legislature

and merely applying

it

to the facts as

adjusted to the case in hand, will automatically settle the great
questions of Rates and Dividends, to the satisfaction of both the

The

private and public interests involved.

—one

cial action.

Even

the

extension of the territory served by a company

and the increase of the

and adequacy of

availability

its

serv-

can be made the subjects of the automatic operation of
the theory of the sliding scale.
If the company's right to increase of dividends is made to depend not only on reductions
ice,

service

but also upon increase of output

—

will in its

it

own

interests, but

—

that is, extension of
with corresponding ad-

vantage to the public, seek new customers and encourage more
its service by present customers.
This is entirely possible

use of

as a result of a nice application of the theory of the sliding

proper limits to their authority.

upon the

Indeed, the questions involved

in price,

of public bodies clothed with

powers or official discretion to enlarge their own jurisand it is not therefore to be expected that they will set

The remedy

facts presented in

settlement of these

removing by one more step the necessity for discre-

scale, thus

tionary regulation and control.

So

that, all tilings considered, it is not necessary to admit
an automatic or semi-automatic system of public regulation and control is impracticable.
Its advantages, particularly
in delivering vested interests from the perils inseparable from

that

the exercise of

more or

powers, are

less arbitrary discretionary

so great that every effort should he

made

to secure

its

adoption

in practice.

While the foregoing statement embodies the conclusions to
which the studies and consideration of your connnittee have
brought it in dealing with this great question of public supervision and control of public-service corporations, it nevertheless
recognizes the fact that not much has heretofore been said
along the lines followed in this report, and that public sentiment
may not as yet be ripe for the adoplinu of a system of the
ch.iractcr of that advocated herein.

While further discussion and experience may be necessary
for the educition of public scnliment along these

lines,

it

is

nevertheless desirable that that plan which will ultimately acIf in the meanform of regulation and control
substantially like that embodied in the New York and Massachusetts laws, we desire to go on record as insisting that the

coni|)lish the best results

should be exploited.

most foremost from the public's
point of view, and the other the most important from the corporate point of view will go far toward rmioviiig other <liffi-

time legisl.ition

culties.

adminislnilion of such a system or systems shall be entrusted

two imporUint items

the

—

men

is

to take the

fact that the securities of the

and irreproachable character. So
upon the honesty
;iiid wisdmn of the men clothed with such powers
capable ol
accomplishing so much good and of doing so much damage to

only as and

public

The

question of original capitalization or increase of capital
becomes simplified by the adoption of'ihe sliding scale, bcrauHc-

any tendency

to

to

overcapitalization

the

will

be

restrained

by

the

company can be made valuable
So far
extent that rates are reduced.

to

iinich

nf the highest ability

depcMfIs

.IS

—

indccfl,

everything depends

well as to private interests

—

—

— that

every effort should

—
June

ELECTRICAL WORLD.

1907.

22,

made to obtain them. To that end we would advocate lotig
terms and secure tenure of office, with adequate salaries, sufficient, as far as possible, to remove the element of self-sacrifice
in the acceptance and incumbency of the offices.
Inasmuch as in Massachusetts and perhaps elsewhere

be

—

upon the corporations, our suggestion

these salaries are assessed

of ample compensation for such officials indicates our willing-

ness that,

necessary to obtain the best service, the burden of

if

to be located at the subscribers' premises and at the exchange
and for both automatic and manual operation. One of the

of the automatic meters has been the registering of
To obviate this, N. M. Holland, of Brookline, Mass.,

defects

lost calls.

has arranged a meter so that while a call is counted upon each
completed connection upon which a called station answers, this
count is subtracted if the operator's plug be \vithdrawn before

both parties hang up their receivers.

the adoption of this suggestion shall ultimately be put, in whole

or in part, upon the companies in interest.
An important detail in our opinion is that embodied in the

New York
expire

law

—that

same time

the

at

the term of only one commissioner shall

—thus

except

insuring,

for

deaths,

resignations or removals, a continuous body of experienced men.

We

may add

legislation

upon

we indulge

that

the hope that, even

this subject is destined to take the

if

the

first

form of non-

automatic or discretionary regulation and control, the results
of its workings in practice may be the evolution of a highly
developed and practicable system of automatic or semi-automatic regulation.
We entertain this hope because of our belief in
the economic superiority of the one system over the other, and
therefore feel justified in believing that ultimately the best will

be adopted, even if it
a less desirable one.

The

is

worked out through experience under

rulings and declarations of principles by

studies,

com-

petent commissions should ultimately develop such methods of

adjustment of the parallel interests of consumers and corpora-

may

then be embodied in legislation, operating directly
«pon the subjects of it, without the necessity of the intervention
of officials clothed with a large discretion in its application.
In concluding their report your committee desire to acknowltions as

edge their

own

appreciation of the inadequacy of their

work

that the interests of

public-service corporations of the country and of the
ties

which they serve are

in

truth

and

believe these interests will ultimately be

in

the

communi-

fact identical,

they

shown and acknowl-

The energies of this committee and of
should be bent toward bringing about such relations between the public and private interests involved as will
demonstrate the soundness of the conclusion above stated.
edged

PARTY LINE SYSTEMS.
T.

S.

Mount, of Rhome, Tex., has patented a switch for

use with a party

own

line.

The

switch

may

at

will

cut the line

station, connect its station to either section

and shortnon-used section. A step-by-step system has been
invented by F. Vollmer, Winsted, Miim., which embraces a
peculiar feature of time limit.
As soon as the line has been
in use continuously for the predetermined period, the connection
ii
automatically severed and all stations return to normal.
This also provides for cases where users forget to restore the

at its

circuit the

after use.

line

A

combined grounded and metallic party line composed oi"
is suggested by C. A. Wardner, of Brushton, N. Y.
Each station has a switch such that it may switch from metallic on two wires to be grounded on one. If the metallic line is
busy the grounded alternative is available. Bells may be permanently connected either way and, of course, signalling must
•be done over the proper circuit.
This may involve ringing on
three wires

a busy circuit, but the inventor suggests that this
be made inaudible to those using the circuit.

may some way

Letters to the Editors.

as

compared to the possibilities which existing conditions suggest.
They have not, however, felt that it was desirable to attempt
more than to do as much pioneer work as possible for their successors, by indicating the general principles in accordance with
which this work can be best continued.
We believe that the work of the committee is a great work,
and should be continued from year to year with all the zeal and
wisdom which can be brought to bear upon it Entertaining
as they do the thorough conviction
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to be identical.

this association

Simplified Spelling.
To

the Editors of Electrical

Sirs

— The

World:

position of your journal, in regard to simplified

paragraph of your editorial
on that subject, in the issue of May 25, should undoubtedly
meet with the approval of your readers; that is, if interpreted
in the liberal and reasonable way indicated by Prof. Brander
Matthews in his letter to you published in the issue of June 8.
It is hardly to be expected, when important interests are involved that we should take any very aggressive action in matters
in which it is only incidentally within our province to deal, and.
spelling, as set forth in the closing

as a technical journal, unexcelled in the particular sphere
its

title

which
Electrical World does well to be conthose directions in which it makes no pretence to be

indicates, the

servative in

authoritative.

New

To

Telephone

Patents.

be conservative, however, in matters in which our limitamake caution expedient, does not necessarily mean that

tions

altogether unprogressive.
Do we not do well to
guidance of those authorities which embody the
most recent advances made in the particular field which they

we must be

TELEPHONE APP.\RATUS.

Most hook switches are either built once for all in ailjustment
or else must be adjusted by bending of the parts. To provide
a better adjustment, A. Larsson, of Buffalo, has assembled his
springs as a unit upon a rocker frame. This frame is secured
to the hook mounting so that the springs and hook may have

accept

the

rightfully

encompass?

to be honestly denied that the changes in our
orthography, as recorded by our modern dictionaries, are, in
It

is

not

general, in the direction of simplicity and

more nearly accurate

arm.

having behind them sound scientific principles and
the support of eminent as well as of expert authority.
And, as
suggested by Prof. Brander Matthews, such changes are as
embodied in our modern authoritative dictionaries it would not
only be reasonable to adopt, but unreasonable to reject.
You make use in your editorial of the phrase. "So-called
simplified spelling," but you do not enlarge on this point of
view, and, in fact, it would seem almost unnecessary to point
out why the so-called amended forms are justly so called; that
with those of our present obsois, "simplified," as compared
It may, however, remove a mislescent unsystem of spelling.
apprehension, which might arise in the mind of the casual

Service meters for registering the amount of service, or in
other words, the number of messages from any station, have

reader of your editorial^ to illustrate the point in the words of
Mr. Carnegie. Speaking of simplified spelling, he said:

phonetics,

their relative positions changed.

Transmitters usually have a flare mouthpiece, but S. C.
Houghton, of Rome, X. Y.. has brought out a transmitter without this attachment. There is an annular groove in the transmitter front, and numerous small holes lead from this groove
This patent is assigned to the Wire &
into the diaphragm.
Cable

Company

of America.

switch forms the subWalloch, of Berlin, Germany.
The set to be used is the hnnd microphone type and the support
stand, sinking under the weight of the set, releases the switch
.\

ject

self-releasing intercommunicating

of a patent granted to

as5UT>'ed

nnny

difTcrcnt

F.

forrrs.

These have embraced meter*

"T

convinced one

man

this

afternoon.

I

told

him

to

write

—

—
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and then ask himself why, as
add 'ugh' to it."
"tho/

One of our telegraph operators has aptly
when he remarked, "What's the use

exprest the same
of

spelling

t-h-o

a grunt after it?"

[Is there not danger that in avoiding the Charybdis of involved spelling, the Scylla of ambiguous pronunciation may be
encountered? Carest for caressed, oclicr for ochre, ihoro for
thorough and thoroly for thoroughly are examples of simplified
-Xnd if such examples
spelling of more than doubtful value.
appear in a list manifestly designed as an entering wedge as a
bait
what may not be held in reserve for. the future? Eds.]

—

—

To

the Editors of Electrical

— The

news item

Wireless Messages.

X...

23

Limit

woeful

wireless

all

;

the

discussions

conventions

international

in

be

will

quite

unnecessary.

Above all. the ubiquitious amateur with his high-school
Ruhmkorf coil, the operator of the "brute force and ignorance"
wireless school, must be eliminated.
To effect this will not
be so difficult as might appear at first blush. The mischievously
minded "expert" cannot do much harm so long as he keeps his
antenna "hidden under a bushel," and a "wireless detective"
with a .small portable receiver can readily spot the source of
annoyance by a brief scouting expedition.
With the rapid
spread of radio-telegraphy and telephony legislation and policing will soon be in public demand.
X'ew York City.
Lee De Forest.

World:

your recent issue concerning the
who takes delight in churning
up the ether around the Navy Yard and mocking various distant wireless stations, brings up strikingly the necessity for early
In
legal protection of legitimate workers from such vandals.
this connection there is no wireless reform more needed, so it
Sirs

prevent

XLIX.

interference, however unintencommunication to the sustained
oscillation methods
and there will be ample gamuts of wavelength to "go around." The bugbear of interference, and much

of

Tracv D. Waring.

Interference with

syntonization
tional.

idea

and then writing a kind of
Perth Ambov. X. J.

man, he should

a rational

Vol.

in

Leakage

of Induction

Reactance

Motors.

policeman's son in Washington

appears to me, than the necessity of early legislation defining.
not the wave-lengths, but the maximum limit of damping of
wave-trains which can be permitted in any radio-telegraph station.
This factor, damping, is of far more vital import than

To

of the barbarous spark discharge
it

is

— In

my

article on "Calculation of the
Leakage Reactance of Induction Motors," published in your

looking through

issue for ^larch 30,

b

+—

"US

"

2d

c

e

h— + —

be— H

3 "
"
« g
S
air-gap should be designated as

The

sents the

number

:

e

1

1

3 "

Should

2h

c

Slot Constants

following errors

find the

I

b

any regulation of wave-lengths. The damped half-tuned wave
is an etheric pirate, and should be prohibited, the world over.
I believe the time is not far distant when the operator who
sends out strongly damped vibration of even small energy will
be penalized by Federal statute. Radio chaos will certainly be
the result until such stringent regulation is enforced. The day

World:

the Editors of Electrical

Sirs

instead nf

5

q repre-

d.

of poles.
a

The lower

numbered, and the sooner

is classed with the filings coherer the better.
Not until then can any legislation or intelligent and skilled

"

should read

line of h"ig. 4

:

—

and

PiTTSFiELu. Mass.

I.

slots per pole."

Haxssen.

E.

DIGEST OF CURRENT ELECTRICAL LITERATURE
These properties are thought to be
if trains or cars are to be oper-

niotor above synchronism.

Dynamos, Motors and Transformers.
Combined Series and Kepulsiou Motors.— K. Da.nielson.—
The author has combined a Latour compensated repusion
motor with a switch so that the motor can be used either as
repulsion motor or as scries motor for direct or alternating

valuable for traction purposes

ated with greatly varying speed, for
Elek'.

etc.

fic,

/.eit..

M;iy

inst.iiu-e.

in

sulunlian traf-

,^0.

—

1

Design of .Utcrnators as Inlhiciiccd by Rated Speed. 11. M.
The conclusiou of their serial. The
loDART AND .\. G. Ki.Lis.

—

present installment deals witli machines of large rated output.
leading features of a series of designs are discussed in

The

.'i

way

similar
eral

conclusion arrive<l

at

is

speed for a given rated output
economical ;ind l)est design
speed

is

there

.-nul

fre(|uenoy.

current.
ing.

*

I.

—COMIIINKII

Fig.

it

llie

1

thows

armalurc,

of rotation and

in

is

SKHIES

AND KErULSION MOTORS.

is

«

is

the stalor wind-

a switch for reversing the direction

a switch

which when open, as

in the illus-

ami
When the switch is closed the brushes /)
e ItcinK disconnected.
and f as well as the brushes c and d are short circuited and the
motor becomes a compensated repulsion motor of the !..itnur
The author discusses the properties of such a motor
type.
and tinds that it combines the good (|ualilics of the compensated
tration,

makes

repulsion

the

motor

motor near

.il

The

v.diie

poles associated
In
.are

general,

the

of

this

there-

designs

most favorable and

economical when the design has a speed eorrespoiuliiig to four
the most
v. a.
I-'or rated outputs higher than ,?ooo k.
poles.
favorable speed is that corresponding to six or eight poles, the

the arraiiKemeiit.
/

is

njil.iined.

i>

di'pendent on the nunilHr of

range of
which the most

a certain

that

with to give the retpiired freciueiicy.
for rated outputs up to .?ooo k, v. a.

FKi.

The gen-

used with the smaller outputs.

to that

a pure series motor, the brushes

synchronism

with

those

of

the

It is
lower speeds api)lyinK best to the l.irger rated outputs.
further remarked that, on the whole, stiain-turbine speeds are
more favorable to alternator designs than to continuous-curreul

designs.— I.ond.

/>

serie-

lnlerl<otes.— V.

an

illustrated

lilee.
II.

linii'inn.

I'aue

paper on

sign as inlluenecil In

ihi'

May

and

II.

present

IHssini:

Metallic

.(re— W.

('•

Physical Society paper

IIiss.— The lir-i purl ,.f
nf dneel lUinnl de-

si. lie

I.ond

interpules

Lamps and
.\uierie.iti

,10.

J.

l:iec

t-.n^..

\\.\\

J4.

LiKhtinK-

Cauv.— .Vu abstract of .111
The are between iron elee-

—

——

Jlne

—
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trodes in pure nitrogen was investigated in order to
determine
whetlier the presence of oxygen plays the same part
in causing
the hissing stage of the iron arc as is^ the case with
the
arc.

It

Hissing

was found

that the iron arc |n

"

'''-'

°^ '° '^""^^

Au.on,at>c electric

^^"•'^-

was co.,sidered superfluous
and a whollv undesirable
omphcat,on
The meter is provided with hour"
and minut:
hands and the d.al ,s divided
in the ordinary wav.
The bal!
ance wheel, wh.ch .s usually
locked, is released bv the
armature of

carbon
nitrogen resembles the

than the quiet arc.
Wo quiet state, properly
speaking, could be obtained, as the ,ird went out
whenever the
current was decreased to the point whA-e the positive
electrode
ceased to be vaporized. This sugge^ts that the quiet
state of

an electromagnet as soon
as current flows 'through the
of the latter.
If the electromagnet
is connected directly m he motor circuit,
its pull decreases
with the current,
and for th,s reason ,t would have
to be provided with turns

wmdmg

may

be defined as thai in which the material
not heated to the builiW point. All observations of the iron arc in air, including tie rate of
consumption
of the electrodes, the temperature of thdo.xide globules
of the anode

J

windin?
umdng

rather

the metallic arc

i27r

is

as de-

termined by a thermoelement, and the abearance of the spectrum of the arc between iron and coppeJ tend to confirm this
view. Physical Rcviczc. May.

Power.

I

Storage of Energy.— F. Lopper.— The author discusses the
advantages of storing energy during tht| hours of light load
by operating electric motors connected til pumps which raise
water to a reservoir at a certain height. .4 hours of maxinunr
load this reservoir gives off water for opVating water-wheels
connected to generators.
The combined aiciency of an electric motor and pump is about 71 per cent ad that of
a water-

wheel-driven generator has also about the Ime value, so that
is about 50 per cent.
Jime formulas are
given showing how to make the calculations lor the size of the

£=eeilMCoa.

the total efficiency

J^IG.

The application of such a nihod is sugt^ested
for the project of Blondel, I^arle and Maebltfor long distance
power transmission to Paris. L'Ind. Elcc, ArW 25.
Utilisation

Rhone Water Poiver alParis. Bloxdel
reply to the criticisms whiclijiave been made
de la Seine on their projeclof transmitting

by the Prefect
power obtained from the Rhone River to Pas.
April

25.

—

L'Ind. Elcc

—

Power in Rolling Mills. Bigge. Aong abstract of
Iron and Steel Institute paper recently attracted in the
Digest, together with an account of the discuion which follov^d its reading. Many speakers estimated tit the cost per
ton of metal rolled would be far greater witli Icctric driving
Electric

his

than with direct driving by means of modern ste|i engines, but
in support of the electrical system it was confided that no
allowance had been made by its opponents for tBgain in load

and the consequent great reduction in tl capacity of
power plant required. Lond. Elec. Eng'ing, By 30.
Steam Pozver. W. D. Ennis. The first artid of a serial
on efficiency in the burning of fuel under the leam boiler.
The influence of the air supply upon the economy icombustion
is discussed and the control of the losses of heaog indicated
factor,

—

the

—

by flue gas analysis

—

Traction.

— \V.

presented before

Several reco(ng devices
Eng'ing Mag., Juil

pointed out.

is

for this purpose are described.

Car Meter.

\V.\tt.\i.\.nn.

the

1

—A

translation

oliis

Association

International

report

ofiramways

and Light Railways on the use of car meters inlntinental
Europe. The author discusses the value of such ijers as a
check on the ability of the niotormcn. The meter ui may be
an ordinary electric energy meter, but a much clher and
simpler instrument consists of a clock which rcgistenhe time
during which energy is supplied to the car. An cinple is
given showing how the price of energy decides to sol extent
This report is suppleilfcd by
the type of meter to be used.
the diagram showing the economies effected at Fraihrj by
The records of energy conliption
the use of such meters.
arc given for the corresponding months of two siUding
years.
In the first year no meters were used and in I second they were introduced. The saving in electric powekown
Ilie meter use<l |]hin the two curves is very remarkable.
vhovvn

tramways of Frankfort

is

clockwork arrangement

dri\eii

In

in

a

Fig.

2.

spring.

consiskf a
The clolork

It

hours and is wound up by han As
the meters operate for only about a third or fourth n of
the total traveling time, the dnckuork will go willmut «ing
runs

down

in

down

about

,loo

OoU-

OF CAR METER.

hill.

The

restricted space,

and the

fact that

hx apparatus with small conductors,
caused
magnet to be fitted with a high resistance

running

is
it

is

to

of the

—A

T - liignet

—DIAGRAMS

suftcent to act with a weak current,
while the car

reservoir, etc.

.^ND H.^RLE.

2.

the

winding

of this electromagnet
or out with certainty

easier

electro-

The

so arranged that the meter
when the voltage is between
is

is

pul'

cut in

350 and 600
he electromagnet winding and
series resistance are in parallel
with the mam circuit containing
the motor and startin- resistances.
As soon as the motorman switches on.
the electromagnet not being dependent on the controller
notches, will he
excited by a constant current, the
armature will free the bal
ance wheel and the meter will
1

come

the circuit

into

operation.

When

broken the armature relocks the balance
wheel
1 he clockwork movements are
surrounded bv a dust-tight case
which IS earthed to avoid accidents arising
IS

the insulation.

The meter

is

from a failure in
fixed in a corner inside the car

so that the position of the hands
can be read off from the infrom the driver's platform. Onlv one meter
is necessary for each car.—
Lond. Elcc. May

terior of the car or

31.

Installations,

Systems and Appliances.

Commercial Development of Central Stations.—
A.

-The

B.wm\sk

part of an article in which the author
discusses the
progress—especially in the invention of
new high-efficiency incandescent lamps—on the
commercial development of central stations.
With the new commercial
metallic-lilament lamps, the cost of electric
lighting has been
reduced to one-half, and there is hope for
a further reduction.
Moreover, in comparison with gas lighting
the possibilitv of
placing an electric lamp in any position
and using better reflectors involves a distinct superiority
over the gas incandescent
lamp.
For instance, for the illumination of a table
a 65-cp
gas incandescent mantle consuming 120 liters
of gas per hour
may be replaced by a 32-cp electric incandescent lamp with
refirst

influence of technical

and consuming 40 watts. This shows that the costs
of
two are equal if the kw-hour costs three times the
price of
cubic meter of illuminating gas. which relation
is now often

flector

the
the

obtained in practice.
I'ndcr these circumstances a greatly extended U.SC of electric lighting is to be expected.
Since the feature of the new lamps is rather more light
than less consumption of power per lamp, it is not probable that the
amount

power consumed for lighting will decrease. But the introduction of 32-cp incandescent lamps with smaller
power consumption than that of the old 16-cp lamps is equivalent
to a
of

considcr.ihle reduction of the price of energy for
lighting.
.\
further reduction of the rate charged by the central
stations
for energy for lamps is therefore not to be
expected.

The

in-

—

;
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recommended

through a certain angle proportional to the difference in
temperature between the two wires and this difference in temperature is proportional to 4a b r if the current a remain constant for some time, "herefore, one has a polarized instrument
in which the deflectioi for small angles is practically propor-

flected

to

consumpduring day hours so as to increase the
to
is strongly recommended
it
and
purposes,
motor
tion for
purposes^
heating
various
for
push the use of electric energy
siderably

that even if
of these applications are so advantageous
be made to
can
heating
electric
the station is operated by steam
article is to be conThe
heating.
gas
with
favorably
compare

Some

tinued.— £/^fe.

May

Zeit.,

30.

recently installed by
description of a water lightning arrester
static discharges and
with
only
not
cope
to
company
a British
atmospheric discharges, aldisturbances, but if possible with
the last point has not yet
to
respect
with
though the success
pipes are provided, tht
been decided. Two horizontal water
with the neutral of
respectively
connected
flow and the return,
To the "flow and
plate.
earth
the generators and the station
glass tube jointed
of
pipes
vertical
connected
"return" there are
like an inshaped
tubing
glass
at the top to a special piece of
into which the
center,
the
in
bulb
glass
verted U, having a
water-tight at this point
point of the line wire dips, being made
flow and return through
The
rubber.
by a conical plug of India
the maximum resistance
represents
tubing
glass
of
loop
this
approximately 700,000 ohms,
for one of the three lines, being
exists
of, say, 6800 volts that
pressure
nominal
the
at
which
of
leakage
give
a
will
earth,
and
on the svstem, between line
The resistance in the three sets can be con0.01

FIGS. 4, 5 .-KND

any one
necessary by connecting up to earth
the joints of the glass
form
which
sockets
metal
of
of th^ rows
tubing.— Lond. Elec, May 24.

Fuses— \
them
Elec,

is

wire

C

C

wire

£

£' F^

.

— HOT

*

tied at its nddle point to the

is

£

the wire

£'

back

tied

D' D. This isjhown
through the we C

of

CD

to the wire

pass over the pulley

Fvvill

at its

Fig.

in

C

ee'

WIRE W.\TT.METERS .\ND 0SCILL0GR.\PHS.

D^ £):orrespond

the

is

in Fig. 3.

/-"

.-\

similar

these two systems

;

C

that is, the wire C
middle of the wire F' F and
middle point to the middle of

wires are td together diagonally

of

tubular pattern.-Lond.
of a non-explodable steel-cased

;

Now

6.

same

as the current passing

as that passing through

£>'

D

they are of tie same length and of the same size, the expansion
of each wire ill be the same since the rate of losing heat is the
same. The jHey P will not rotate and will only serve to enif

May

24.

Electrophysics and Magnetism.
of a former paper
reflection and transthe
on
Fountain
R.
Blake and C.
gr^W^.-Physical Reof electric waves by a resonator

Electric

by F

if

One

de-

in

to &a.vi

cc'

ampere.

Wires, Wiring and Conduits.
Paard.
description of some new fuses of

difficulty

back the two wires with equal and
Hi finally adopted the following arrangeconstant tension.
ment; The wires CP and EF in Fig. 3 instead of being pulled
back at their middb point pass over independent and insulated pulleys P F' aid return almost parallel to each other and
to their outgoing leigth as shown in Figs. 4 and 5. where the

method

vising a

A

veniently altered

The author had some

the current.

tional to

W. DixoN.—
Permanent-Leak Water Lightning Arrester.— U

about

25.

ence will reverse in sign. If the wires CD and EF are each
drawn back with equal :ind constant tension at their middle point,
then a small mirror M, placed across the two wires, will be de-

be expected to introduction of improved lamps may rather
so that the necessity of
stations
the
of
load
maximum
the
crease
itself more and more.
equalizing the load curve will manifest
reduce the rate charged for energy conIt is

XLIX, No.

Vol.

C

mission

Waves.-C. ScH.\EFER.-Criticisms

are

D'

view, May.

Measurements and Instruments.

Units,

T. Ikwin.— A
Hot Wire Wattmeters and Oscillographs.—].
Institute of Electrical Engipaper read before the (British)
instrument which can be used
neers on a new type of hot-wire
power, and is also adapted
and
current
voltage,
measuring
for
magnetizing curves.
recording
for
and
oscillograph
for use as an

In Fig. 3

CD

and

E!- are

A

strips of the

two wires or
c F

•

»

same

the' is

sure that

size

drawn

D

equal tension on each wire.

by the spring

E 1 P^ F,

or

and

if

If there is

5.

The

P P'
CC

pulleys

no current

in

the wires are exactly similar at the

same tempeture, then the sag of
and F' £ w'be equal in each case.

C C, D' D, E

the wires

current

If a

is

£'.

sent through

the four ptions in series, then there will be an increase in
length in ; four wires, but there will be no deflection of the

mirror.

CC

he wire

I

Z>'

D

is

heated

it

sag more than

will

the wire £' F' F, and therefore the mirror will be tilted by
an amoundcpcnding on the difference in the rates of heating
in the

twwires.

Curves are given

by a strait

line, if

show

to

that the relation

instrument and current

ilcction of the

between

B

v

is

represented

two

the "exciting" current sent through the

requirement seems an objection
to the peral use of the instrument, but it has distinct advantagc:or sjiccial purposes, namely, when it is necessary to
nieasur<oe instantaneous voltage across two points or the instantanis current in a rirciiil. The .solution of this problem

strips is'Ustant.

seems
FIG.

3.— HOT WIKE WATTMETEKS AND

one pole of the battery B,
of the battery

is

is

applied to

OSCILLOT.RAPH.

DE. and

the other pole

connected through two resistances, R,Ri

=

to

equal to E F
and F. If the resistance of CO is
wire. If another current.
then there will be a current b, in each
from C to F through both
a from any other source is sent
a can be assumed to pass
current
the wires in series, the whole
resistances R,R, bethe strips CD. EF. owing U, the

C

r,

(say),

through

rrMStance of the Strips. Then the
ing large compared with the
>) r and
wire will be («
ri«hlli;.nd
the
in
hciting
rate of
b) r.
(a
be
will
wire
Ulthand
the rale of heating in the
healing is proportional
the difference in the rates of

+

In any case,

-

difference

m

Therefore, if h and r arc constant, the
the two strips is proportionnl
the rates at which energy is given to
reverses in sign, the differa
current
in the rurrent a. and if the
to 4,,6f.

y

difTicull

This

latter

on account of the natural sluggishness of

the ho'ire system and the fact tliat it is losing licat at a rate
This difficulty is nvercomc by
depcni' on the temperature.
recoinbiK ''" inslrumcnt wilh a condenser sluiiited by
sistan for pressure measurements am! with a self-induction
,1

for Ifneasurmriit of current.
very iky thermal condensers,
elect
sista

condenser which
in

parallel

with

UinElec, May 31.
per Photometer.

—

J.

is
it,

S.

Regarding ihe healed strips as
they arc compensated by an

made
'i'lic

Dow.

appropriately leaky hy a rep.aper

—A

is

in

W

cnuchuled.

description of

some

ex-

pernts intended to investigate the connection lictween the
scpvcness of a flicker photometer and the speed at wliich the
driven. A disfinclion is drawn between the |)hotoflit disk is
„i(-

cnmparisiin of sources of light which arc similar

-,1-lieterochromatic

photometry.

In

tlu-

first

case.

in
:i

color

wide

—

—
E L E C T R

Jl NE 22, 1907.

range of speed
photometer disk

is

But

permissible.

if

very low this range

C

I

the illumination of the

reduced and the sensitiveness of the photometer also becomes less. Curves are given
showing the percentage variation of illumination detectable by
the photometer as a function of the frequency of the flicker;
that is, the number of times the photometrical surface presented
to the eye is changed per minute.
For illuminations above 10
candle meters or so, the curves at different illuminations beis

is

to coincide and the sensitiveness of the photometer is
each case maintained at its maximum value over a range of
frequency of about 450 to 1 100. For illuminations below about

gin
in

candle meters the higher speed becomes inadmissible, the
range of frequency over which ma.ximum sensitiveness occurs

five

is

more

restricted,

and also the sensitiveness

becomes

itself

less.

Indeed, according to the author's experience the flicker photometer seems to require an illumination of at least two candle

meters to be operated at all satisfactorily. In view of the relatively large range of frequency over which the sensitiveness is
at

best

its

it

When com-

easy to select a satisfactory speed.

is

paring illuminants differing widely in color, for instance, when
comparing green light with white light, a higher speed is required and the satisfactory range of speed is much more restricted.

It

speed as
find

is,

therefore, not so easy to strike the exactly correct

much

difficulty.

when comparing green with white

candle-meters, for example,
light, the

some practice enables one to
For an illumination of 20

the former case and

in

without

it

frequency should

between 1200 and 1400.

lie

Finally

the author points out that very great exactness cannot be ex-

pected from such e.Kperiments.

It

is

the author's experience

that the sensitiveness of the eye to a flicker

is

easily altered

and

.\
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Seienium Cell. A note stating that M. Reinhas succeeded in constructing a selenium cell in which
the illumination, furnished by three Nernst filaments, increases
the current 27 times.
Selenium is spread evenly over a piece
Electioiytu

ganum

of platinum

covered on the other side with asphalt varnish.
sulphurous acid, the
other electrode being another piece of platinum foil with its
plane at right angles to the first, thus allowing the full illumination. The light is concentrated by a lens upon the selenium.
When the selenium electrode is charged positively there is
some decomposition, and the deflection produced by illumination is soon reduced by polarization.
This also occurs when
the selenium is negative, but at a different potential (0.5 volt).
It

foil

immersed

is

.\t this

in a 3-percent solution of

point there

is

amount being

the

a

as

maximum

absolute increase of current,
At smaller voltages the

above.

stated

even higher, since the current in the dark
the current in the dark
becomes inconveniently strong. All action of light disappears
relative increase

much

is

feebler.

is

At higher voltages

when the voltage in either direction is as high as 1.4. Positively
charged selenium shows an increase of current at 0.6 volt, but
a decrease at 0.4 and 0.5 volt.
The author believes that the
principal actiori of the light

not electrolytic.

— Lond.

confined to the selenium and

is

Elec. Eng'ing,

May

is

30.

Method of Testing the Cross-Section'of Wire Rope.
note on a method for obtaining electrically the cross-sectional area of wire ropes.
The arrangement, which is specially
Electric

—A

adapted for use on haulage ropes in mines, consists of a transformer whose primary is connected to an alternating supply,
while its secondary is in series with an ammeter and a coil,
wound on a hollow bobbin this coil is placed round the rope
;

is

particularly susceptible to the effects of fatigue so that re-

sults obtained

May

somewhat.

— Lond.

on different days

differ

— Arm.\gn.\t. —A

description of the

31.

H'ave Meter.

Elec,

wave meter

of Ferrie exhibited at the annual exposition of the French
Physical Society. This instrument is a resonator, the characteristic

feature of

self-induction.

which

is

known

It is

the

means employed

vary the

to

that the apparent self-induction of

a circuit through which an alternating current or electric oscillations pass varies when induced currents are produced in circuits

in the

neighborhood.

principle of which

In

shown

is

the

wave meter of Ferrie

the

has a vari-

in Fig. 7. the circuit 3

whose cross-section

be determined.

The

self-induction of

secondary circuit is low when the rope is not passing
through the hollow coil, but rises on its insertion, producing a
decrease in current in proportion to the self-induction prothe

duced.

For a particular

current from 220 to
alteration in the

coil,

a l}i

in.

rope brought

120 amperes, and for every

mass of the rope

The instrument can be

the current varied

down

the

per cent

r
i

ampere.

calibrated for any particular size of rope

required, and it is intended that the coil should be kept
permanently round the haulage rope, so that any decrease in the
diameter can be noticed at once. This method was suggested
by C. McCann before the Transvaal Institute of Mechanical
Engineers. Lond. Elec, May 31.
Instruments. H. Arm.agn.\t. An account of various instruments shown at the annual exhibition of the French Physical
Society.
Different recording attachments were exhibited by
Carpcntier, Siemens & Halske, Hartmann & Braun, J. Richard
and Champin and Arnoux. Several ammeters and wattmeters
are also described.
Among the wattmeters exhibited there
were three induction instruments with recording attachments,
while the other two were direct-reading electrodynamic wattmeters. Various meters, the projection rheograph of .Abraham
and Carpcntier, the wave meter of Ferrie, the radiopyrometer
of Fcrrir, the "radiosclcroivietcr" of Willard and various
as

—

\^(&<^(^

to

is

—

—

'

KIG.

7.

— DI.\GR.\M

OF

W.WE METER.

B A

able self-induction, being placed within a copper tube

S'

which is almost of closed circular form. By means of the lever
which slides on the copper tube it is possible to change the
surface and the resistance of the copper tube in which secondary
currents are induced so that the induced currents have a vari-

M

able intensity according to the position of the lever

wave meter which was exhibited

M.

for medical purposes the cop-

per tube has a diameter of i cm and is bent so as to form a
ring, almost closed, of 25 cms diameter.
It encloses 20 turns
of wire indicated in the diagram by the dotted circuit
adjusting the position of the lever

M

it

is

3.

denser

C

B A B\

the circuit 3 in scries with the con-

An

in

intermediate circuit,

the
2,

diagram
transmits

by induction the effect of the circuit i (through which the curThe
rent under test passes) to the circuit 3 of the resonator.
instrument is calibrated empirically. For medical purposes the
frequencies vary from 450,000 to 2,000,000 periods per second of
the wave lengths from 660 to 150 meters. The hot-wire instrument serves only for observing the maximum current. L'Ind.
Elec,

May

10.

May

of

induction

coils

are

also

described.

L'Ind.

10.

Time-Meter for Trolley Cars.

— See

the abstract under Trac-

tion.

Telegraphy, Telephony and Signals.
Wireless Telegraphy.

possible to reduce

and the hot-wire ammeter, indicated

by the word "therniiquc."

Elec,

By

the apparent self-induction of the circuit 3 in the ratio of one to
one-eighth or one-ninth. The complete wave meter consists of the

adjustable resistance

constructions

In the

— Fleming. —An

account of his lecture

before the Royal Institution on recent contributions to electric-

wave telegraphy. He spoke especially on three known methods
producing undamped oscillations of high frequency.
The
first is by moans of high-speed alternators with many poles, but

of

the mechanical difficulties of this system have not yet been
overcome. The second is the musical-arc method recently perThe lecturer showed an cxperimefit which
fected by Poulsen.
appeared to demonstrate that the Poulsen oscillation-generating apparatus is not yielding a perfectly uninterrupted train of
oscillations.
This was made visible by black lines within a
luminous area produced by a glowing neon tube excited by the
"Prof, Fleming added nothing to the commonly acwaves.

—

——
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cepted scientific explanation of the production of the oscillations

ber of

by the arc method, which rests on the fact that rise of arc
He indip. d. is always associated with fall of arc current.
cated, however, that a series of experiments on the cooled-copper carbon arc, conducted in his own laboratory, proved that
the characteristic curve (p. d. and current) of such an arc falls
much more steeply than does the characteristic of the carboncarbon arc which goes a long way to explain Poulsen's suc-

more dangerous than

—

power output.
and spark telegProf. Fleming, speaking from

cess in reaching high frequencies with practical

Commenting on

the relative positions of arc

raphy in the world of practice.
own experience with both methods, expressed the opinion
that the greater difficulty of erecting and adjusting the arc apparatus and in keeping it running, together with the narrow
limits, as regards the practical size of a unit (nothing much
less or much greater than two horse-power being workable),
his

would long enable the spark method to maintain its position."
The third method to which the lecturer referred is a new one
for generating undamped oscillations, and is being developed by
Marconi. Xo description was given except that neither spark
nor arc alternator is used in it. The lecturer also showed a
of sender and receiver devised by himself. "In this
system the sender and receiver consist of closed circuits, both

since

fires

it

XLIX. Xo.

Vol.

2;.

requires the use of matches, which are far

the gas itself.
Of
Prussia 0.2 per cent are due to electricity.

sider gas as safer than electricity.

fatal accidents in

all
It

wrong

is

Elck. Zcit.,

May

to con-

30.

—

Danger from Direct Current and Alternating Current. H.
Danneel. A discussion of the question why alternating current

—

is

The

dangerous than direct current.

less

physiological

eflfect

of the current appears to depend rather on the quantity of elec-

(amperes).
The
do with the physiological effect.
The author thinks that the well known experiment
showing the lack of danger from Tesla currents is not due to
the skin effect, but is rather due to the fact that any electrolytic effect produced by one half-wave is quickly reversed by
the next half-wave. .Some measurements of Nernst concern(the coulombs)

tricity

than on the current

electrolysis of the salts in the

ing this point are

Laboratory.

summed

—An

body has

to

Elek. Anz..

up.

May

illustrated description of the

and 2X

16

new

engineer-

ing laboratory of the South .\frica College in Cape Town.
Lond. Elec. Eng'ing. May 2;}.

Flame Arc Lamps.

British

new form

The 'sender

earthed.

excited by

is

undamped

and

oscillations,

the apparatus bears to a radiator discussed by Fitzgerald a relation similar to that which Marconi's original form of radia-

The

tors bears to that of Hertz.

signals are

made by breaking
in accord-

and making the earth connection of the transmitter

Morse

with

made

at both ends, a sound

the

of an oscillation

circuit

When

code.

ance

earth

the

connection

is

telephone in a branch
valve, but no sound is heard when
is

heard

in a

The

British

Thomson-Houston Company, Rugby, England,

has placed upon the market a line of flaming arc lamps suitable
for

cither

direct

alternating

or

As

current.

be

will

noted

from the accompanying illustration, the lamps are weatherproof and dust-proof; they may be used for inside or outside
The feeding mechanism is strong and simple,
illumination.
there being neither clockwork nor spiral springs. The pencils
are arranged at an acute angle and fed forward by gravity.

This seems to depend on the fact
produced by the arc method arc not absolutely continuous, but are cut up into groups as already
shown in the Xeon tube experiment." A few remarks were
made on wireless telephony.— Lond. Ela: Eiig'iug. May 30.

the connection

is

broken.

that the oscillations

—

Telephone Transmission Mcasurriiwnls. .\ full account of
long discussion which followed the paper of Cohen and
Shepherd on telephone transmission measurements recently

the

abstracted in the Digest. Duddcll showed a number of oscillograms of consonants, and demonstrated by actual experiment
on an artificial line the shapes of the transmitted and received
waves of current. He also briefly alluded to a method of reproducing speech from the oscillogram films so taken, anil
stated that he had succeeded in making a pivoted thermal niilli-

ammetcr.

Gill

urged that greater attention should be devoted
and paid a tribute to the work

to telephony in technical colleges,

of Oliver Heaviside.— Lond.

liU-c.

En^'int^.

May

Telephony by Means of Transmission Cables.

23.

— R.

Hiecke.

—

large
In electric plants with several generating stations or with
the
between
communication
telephone
distance,
at
consumers
a
different

plants

is

important.

H

the transmission

head wires, the telephone lines can easily be placed
the transmission lines are un<lerKr()und
l>olcs.

H

is by overon the same

cables

it

is

and its testing wires for telephony.
The author describes an arrangement for direct-current networks in which he uses the testing wire of a cable for telephone transmission, with the core of the cable as return circuit.
the
Different arrangements arc necessary according to whether
H it is
testing wire is used for voltage measurements or not.
of a special
wuctl for voltage measurements use must be made
timl
transformer, the design of which is described.— £/fA-.

I'm-

is

llir

(lilTercMli.il

Miisclr. M:'y

,ind

series m.ignels.

The wire

possible to utilize the cable

lO.

Mltcelloneous.

It

lated

(ias.—C: Dkttmar.— .\n arli

Caused by P.lcelrieity and
giving statistical data on fires caused by gas iuid electricity.
by the .Association of
is shown that the statistics compiled

Eircs
lie

fJcrman Fire Insurance Companies «re not
liasis

of

further statistical

material

it

IIKJ

is

reliable.

On

cslimaled that

the

from

caused by electricity and
o.i.S to 0.20 per cent of all fires are
the g'ls
from 0.2.1 lo 0.40 per cent directly by gas. However,
muiigreater
for
a
responsible
indirectly
lighting industry in

niaile

with

nf

enamel

I

I.MI

which

I

1.

\M

AUl

I

I

\M

!

inrllmd ni coutrnl.
nf

does

tin-

mil

shuni

willi

inagncls

diliridr.ile

with

is

shun'
insu-

heat

or

moisture.

The

pencils are of iiiiiiregiMlril

selected

In

pruduce yellow

liglil.

caibciu.

Tlir

life

llu-

"f

iii.ileri.ils
iIh'

lieiiiK

iiencils

di-

pends upon their length. The lamps an- iiiaile in Iwn IcuKllis,
the one with 24-iti. j)encils bums 17 hours, while one with i()Ivach lainii of a series ^nnsumes
in. carbons burns 10 hours.
50 volts; the curreiil is K amperes direct or 10 amperes allernaling

at

,S0

cycles.

JlXE
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amount of power to
do their work without excessive heating. They can be adapted
>r
for internal grinding or mounted on a pedestal if desire^l
stationary work.
The Duntley portable ei
ric hoists are made in sizes from
250 lbs. up to 2000 lbs. capacity. In designing these hoists it
has been the purpose to make a light portable hoist, and with
this end in view a special motor has been designed for each

weight, but they will develop a sufficient

Electric (jrinders and Hoists.

i

The well-known
has

line

now been extended

of Duntley electric drills and reamers
to include electric grinders

and

hoists.

which are shown herewith. The grinders are
made in two distinct types, one for portable use and the other
for use in machine tools, these being known as "'Tool Post"'
grinders.
The portable grinders are made in two sizes taking
illustrations of

and 8-in. wheels respectively. They consist of a light portable motor of generous capacity, driving the emery wheel at the
5-in.

and no attempt has been made to use the same motor on
The advantage of this is obvious, as no unnecessary
weight is put on the hoist, and ample power is provided for doThese
ing the work of each in accordance with its rating.
hoists are of the w-orm-gear type, with two hoisting drums, one
size,

all

sizes.

on each

located

side of the gear.

roller thrust bearings

and runs

The,

in oil.

worm
It is

is

provided with

driven through a

planetary system of gearing similar to that used in the electric
drills.
very simple dynamic brake is used, by means of which

A

the hoist can be stopped instantly, either in going up or coming
down with full load. The control is located at the outside end
is handled by means of two cords running
within reach of the operator. The hooks are provided with a
The standard drums are arranged for a
ball-bearing swivel.
lift of 15 ft., and are sufficiently wide so that only one wrap of

of the motor, and

the cable

necessary on the drum.

is

drums

desired, the

able of lifting up to 25

Tungsten

castings or wherever heavy duty

The
5,

tool-post grinders are

8 and 10

ins.

is

made

required.
in three sizes, taking

in diameter, respectively.

The

wheels

electrical parts

have been designed along the same lines as the well-known
Duntley electric drill. The grinding arbor is of steel and runs
These grinders
in bronze bearings which are self-lubricating.

greater

lift

is

ft.

The tools are manufactured by
Company, Chicago, 111.

speed of the armature, w-hich is so proportioned to the diameter
of the wheel as to give the proper cutting speed recommended by the manufacturers of the best emery wheels. These
tools are finding a wide field in all classes of metal work, the
larger grinder being especially adapted for grinding rough

Where no

are widened out. and can be furnished capthe Chicago Pneumatic Tool

Series

Lamps.

The General Electric Company announces that it is ready to
supply tungsten lamps for series street lighting. The high efficiency now obtained by the tungsten lamp will enable central
station companies to compete successfully with other forms of
It is
street illuminant of low or moderate candle-power.
particularly adapted to series lighting service, as the low volt-

use of short, stable and durable filaments.
be supplied in 40 and 60 candle-power in 4, 5.5,
Forty candle-power is considered the
6.6 and 7.5 amperes.
minimum desirable candle-power for this class of illumination.
Present 3.5-ampere systems can increase their current to 3.8

age

permits

The lamps

and

3.9

the

will

and thus come within the 4-ampere range.

Combination Switch Boxes.
The accompanying illustrations show a Ime of steel switch
and receptacle boxes designed for use in connection with concealed wiring of either the knob-and-tube or the conduit type.
Fig. I shows a two-gang box which is the vmit for sectional
for conduit work. The length of the boxes
be increased indefinitely by removing the screws holding

gang boxes intended

mav

KK;.

J.

— I'DKT.MII.E

HOI.ST.

arc provided with tapered steel bushings driven by the shaft
and running in phosphor-bronze bearings fastened to the housing of the grinder. Atiy of these parts can be easily replaced

and no part of the motor housing itself is used as a bearing.
The grinders arc provided with dust-proof collars, keeping the
emery out of the winding and bearii>gs. The tools are light in

FIG.

1.

— TWo-i.A.Si.

ROX.

HI'

-—-.-1

.\> l-.K

number of tlie
the two portions together and inserting any
also, boxes proincludes,
line
The
2.
Fig.
in
spacers shown
openings for the entrance of flexible tubing, and
vided with

which the four walls arc formed of one piece with a
These boxes are manufactured by the Chicago Fuse Wire & Manufacturing Company.

boxes

in

dove-tailed joint.
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Industrial
Commercial
THE WEEK

IN TRADE.

tions in a wide area

was

improvement
week

reflected during the

in

in a

condi-

more

all over the country of clearing out stocks
of summer apparel by means of bargain sales, the prospects
are reported encouraging for a heavy business in the fall. MerThe cotton mills have
cantile collections are below normal.
Railway earncontracts assuring activity far into the future.
ings are 12.8 per cent larger than in June, 1906, while foreign
commerce at the port of New York for the week showed a
gain of $4,953,424 in imports, and a loss of $1,066,432 in exBank exports, as compared with the same week last year.
changes at New York for the week were 10.7 per cent less
than last year, but at other leading cities there was an average gain of 11.8 per cent. Reports from the leading industries
partake of the prevailing irregularity. Finished iron and steel
are active, structural material leading, while pig iron is quiet.

necessity practically'

Production of pig iron continues making new records without
depressing prices. In lumber, interior buying at large Western
centers is less active, and Oregon logging camps have shut
down to avert lower prices. Some Southern markets report declining prices for lumber, a reflection, apparently, of weather or
other conditions affecting building. Inability to easily obtain
money is the cause assigned for difficulties reported by building
ployed.

who were expanded too "thinly"
Lake copper remains steady at the

ous week, but electrolytic

a

is

trifle

for the capital

em-

prices of the previ-

lower.

Quotations arc

lake; 2254c. for electrolytic, and 2i)4c. for casting
Bradstreel's reports 161 failures in the United States
stock.
during the week, against 155 for the previous week, and 170
for the corresponding week of 1906.

24c.

volts and from No. 3 to Phoenix and Greenwood at
20,000 volts.
These systems are throughout alternating current,
The motor capacity of the three plants is
3 phase, 60 cycle.
18,000 hp.. all of which is being used by the mines and smelters
in the vicinity of the plants.
The company has a 60,000 volt
transmission line 82 miles in length, while the total mileage of
is .approximately 300 miles.
There is room for
plenty of development work at all of the plants, and experts
e?timate that Upper Bonniugton Falls are capable of developAs the
ment to the extent of 72,000 hp when necessary.
country grows up more power will be developed from time to
time at each of the company's plants.

single pole lines

GENERAL ELECTRIC FREIGHT.—A

complaint of gen-

and importance has been filed with the Interstate
Commerce Commission. It is that of the General Electric
Company and the Edison General Electric Company of Schenectady, N. Y., against the New York Central & Hudson River
Railroad Company and the Delaware & Hudson Company.

eral interest

The complaint alleges that they do a business aggregating
$35,000,000 annually, employ 15,000 men, have a plant covering 135 acres, and that it requires 50,000 cars annually to
carry their freight business. Because of the refusal of the railroad lines to afford them facilities for switching, placing and
loading and unloading of the cars facilities ordinarily supthey are obliged to
plied by common carriers to shippers
supply these facilities, in the way of locomotives, tracks, fuel
and labor, themselves at great expense. It is alleged that last
year the complainants paid out $134,609 in charges of this kind.
They ask the commission to issue an order requiring the defendant lines to pay them for the charges which properly be-

—

long to the carrying

—

lines.

for

BELL

TELEPHONE ENGINEERING.—Advices

from

"The ultimate removal of the
engineering department of the American Telephone & Telegraph Comijany from Boston to New York was foreshadowed
two years ago when the instrument business was centralized
Boston

financial quarters say

:

-Vcw York.
Previous to that lime instruments had been
shipped fri:m Boston.
At present the instnnnents are manu
factured by the Western Electric Company at its N'ew York
plant and all tests and laboratory experimental work conducted by the American Telephone engineers are carried on in
New York. The removal of the entire engineering forces of
the company to New York will carry with it a more or less
Chief Engineer
complete reorganization of the department.
II.
V. Hayes has already presented his resignation to take
effect July I.
He will probably be succeeded by J. J. Carty,
n.w chief engineer of the New York Telephone Company,
and also of the four or five other Hell subsidiaHcs wliich are
managed in New York. President Vail describes the removal
of the engineering department as a 'trifling, functional detail.'
Its chief benefit will be a gain in facility and economy of
All engineering specifications will, of course, be reoperation.
ferred to the executive officers of the company in Boston for
final approval aijd all expenditures will as at present require
the approval cither of the directors or officers of the conip.iny."
in

THE WEST KOOTENAY POWKK COMPANY

has the
beinx the second largest concern of its kind in
Canada. Its head offices arc at Kossland, British Columbia,
The
.ind Lome Campbell i.s (trneral manager of the concern.
rrimpany has three (>f»wcr houses, two of which are al Itoiniingloi] Falls and the third at Cascade F.ills on the Ketllc River.
Power house No, 1 is situated al the I-owcr Bf>nninKton I-'alls
.-.nd has acajKicily of 400ohp.
No. 2 is at the Upper Honnitigton
No. 3
I'.ills and has been deveh l«(l hydraulically for .12,000 hp.
plant has a capacity of 40CX) lip.
The current is trnnsmitlcd
from No. I plant to Rfpssland and Trail at zo.rxx) volts; from
(I'tinclion of

No

25.

1.0,000

optimistic tone in the reports of the general business situation
The crop outlook also is
to the leading commercial agencies.
decidedly better. Though the retail trade has been put to the

concerns

XLIX, No.

and Commercial News

Intelligence.

— Some

Vol.

2

to Rossl.'inrl.

Grand

I'otks,

Phoenix and Greenwood

al

FOREIGN TRADE FIGURES.— The
statement for

May

country's foreign trad,
Bureau of Statistics
Labor makes a rather

just published by the

Department of Commerce and
The value of
poor showing compared with recent months.
merchandise exported in the month was $134,607,000, the
smallest since August; imports, which were valued at $120.606,000, showed a substantial decrease from the totals of March
and .-Xpril. Compared with the returns of a year ago, however,
imports for the month showed an increase of $21,697,000, while
This reduced the
gain in exports was but $4,059,000.
tlie
month's trade balance to $17,638,000 under that of a year ago,
to the smallest since last July, and the smallest of any May in
The eleven months' totals are by far the heaviest
ten years.
on record.
The gain in imports, however, has been much more

of the

rapid than in exports.

The

total

exports for the eleven months

were $1,742,909,210 and the imports $1,322,005,432. leaving a
trade balance in our favor of nearly $421,000,000.

CAl.ll'ORNMA

I.MI'ROVE.MENTS.— The

Berkeley

(Cal.)

Company, branch of the Oakland Gas, Light
& Heat Company, has announced extensive improvements soon
to be made in Berkeley, including the erection of a $150,000
The new sub-station will cover nearly the
electric sub-station.
entire block.
A new 250-kw pl.int will l)e put in. The erecIJectric Lighting

made necessary because

of the heavy
Mr. John H. Pape,
who has been connected with electric lighting in Berkeley for

tion of the plant has been

demands
II)

for electrical energy in Berkeley.

years, will be the superintendent of the

ALI.IS-CHALMI'RS

ROADS— Note

new
is

station.

made

of the

f.ict

Allis-Chalmers Company has not been very
seri<iusly or generally thought of as in the electric railway field,
it has already e<|iiippeil six Inidion systems with 318 miles of
I'hcsc sysline, of which 150 miles arc already in operalion.
.ilready noted in our pages, include Allis-Chalmers genti ms.
erators, Iransformcrs. car motors, etc.

that altlioUKh the

WESI ERN ELECTRIC— Preside^ii

H.uloii. of the Western
while about 5(xmj hands have been
laiil off, in C'liicago, chiefly, half will be back before the fall,
fhitsiili' of Chicago .iiiil New York the company is iinploying
,
tiinrr liclp than ever before.

Eleclric

Company, says

thai

1

.
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22,
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Financial Intelligence.
THE WEEK

WALL STREET.—

IN
Extreme dullness prevailed in the stock market. While sentiment tended to improve
on more favorable crop reports, as well as on Gov. Hughes'
veto of the 2-cent fare bill and the abandonment of the threat-'
ened prosecution of the Union Pacific financiers by the government, bearish influences were furnished by the commencement of suit against the anthracite combination, and by the
hardening of money rates, consequent on the Treasury's call
for the return of $30,000,000 of government deposits by the
banks.
Higher monej% however, delayed gold exports, although exchange was very strong. At the end of the week
the market was very dull and little business was transacted.
Traction stocks were weak, Interborough-Metropolitan being
particularly conspicuous in this respect.
Electric securities
were also inactive and closed with losses on the week's busiAmerican Telephone & Telegraph suffered the heaviest
ness.
decline, closing quotation being 1043^, which represents a net
loss of 15 J 2 points, ex div. The curb market for the most part
was easier compared with the previous week, but there were
few strong stocks. Chicago Subway rose 5 points. Following
are the closing quotations of June 18:

XEW
Tune

1 1

June

10%

Allis-Chalmers Co
Allis-Chalmers Co. pfd.
Am. Dist. Tel

gy?

31

American Locomotive.
Araer. Locomotive pfd. .102
American Tel. & Cab!e.
American Tel. & Tel...

56 Vi

loa
75

H

Brooklyn Rapid Transit. ^.^
53 K
Electric Boat
3j
Electric Boat pfd
80

—
—

Electric Vehicle
Electric \'ehicle pfd....

June

1 1

June 18

General Electric
140
137
Hudson River Tel
16
Interborough Met. Com. 16
Tnterborough Met. pfd.. 46
44j^
Mackay Cos
^lackay Cos pfd
Slarconi Tel
Metropo!itan St. Rv. ...
X. Y. & N. J. Tel.'.
Western Union Tel
80
79
Westinghouse com
i42}4 142
Westinghouse pfd

—

—
—
—
—
—
—

—
—
—
—
—
—

—

1 1

June 18

American Tel. & Tel
108^
Cumberland Telephone. 106^

lo^^VS

Edison Elec. Ilium
General Electric
Mass. Elec. Ry

206

.

.

.

—

.

208

—
—

June

II

June 18

—2
Mexican Telephone .... —
112
Xew England Telep. ...112
—
Western
& Tel.,.. —
pfd.. —
—
West.
&
Mass. Elec. Ry. pfd

56

is

PHILAPELPHIA,
June

1 1

June

.American Railways
48
Elec. Co. of .America...
oH
Elec. Storage Battery... 48
Elec. Stor. Battery pfd.

—

Tune

r8

48
9.H
48

—

Phila. Electric
Phila. Rapid Transit....
Phila. Traction

1

1

lune r8

&%

8

23H

2J^

91?^

92 J^

CHICAGO
June

II

June

June 18

Chicago City Ry
150
150
Chicago Edison
20 '/4
Chicago Subway
23
Chicago Tel. Co
120
Metropolitan Elec. com. 22
20
.

—

X^ational

Carbon

1

70

— no
—

Xational Carbon pfd
Union Traction
Union Traction pfd. ...

June

18

71

no

17

DIVIDENDS— Directors of the Providence (R. I.) Telephone Company have declared a regular quarterly dividend of
Directors of the Bangor Raildeclared the regular quarterly
Directors of the
per cent, payable July i.
Louisville Traction Company have declared the regular quarDirectors of the
terly dividend of i per cent, payable July i.
Rochester Railway Company have declared the regular quarterly dividend of i% per cent on the preferred stock, payable
Directors of the Columbus (Ga.) Electric Company
July I.
have declared the regular semi-annual dividend of 3 per cent
on the preferred stock, payable July i. Directors of the Ridge
Avenue Passenger Railway Company, Philadelphia, have declared a dividend of $3.25 per share, payable July i. Directors of
the Manila Electric Railroad & Light Corporiation have declared
a semi-annual dividend of i per cent on the capital stock, payable
July I. Directors of Reading Traction Company have declared a
dividend of 75 cents per share, payable July l. Directors of the
Cumberland Telephone & Telegraph Company have declared
the regular qutirterly dh'idend of 1^ per cent, payable July i.

$1

per share, payable July

way &

Electric
dividend of i]4

'

Manila

Electric

&

Lighting Corporation has issued its annual report
for the year ended Dec. 31, 1906. The consolidated income
account compares with the previous year as follows
Gross earnings:
1906.
Light and power.... $381,120
Railway
513.840

Trucking

15.

Changes.
$52,703

1905.

SU

Total
$910,474
Operating expenses;
Light and power.... $184,321
Railway
269,361
Trucking
14,167

$328,417
347,316

Inc.
Inc.

47-793
$723,526

Dec.

$168,458
165,234
36,286

Inc.
Inc.
Inc.

Dec.

166,524

32.279
$186,948

$15,863
104,127
22.119

$369,978
353.548

Inc.
Inc.

1,122

Dec.

$97>87i
89,077
1.122

$442,625
233.208

$354,670
195.109

Inc.
Inc.

$87,955
38,099

Surplus for year.. $209,417

$159,561

Inc.

$49,856

Total

$467,849
442,625

Net earnings
Other income
Total net
Interest on bonds...

department was inaugurated
on April 10. 1905. so that the figures for 1905 cover operations
This
of the railroad department for less than nine months.
system, which was organized by J. G. White & Company, has
It is on a
capital stock of $6,000,000 and bonds of $4,785,000.

The operation of

good dividend

the

railroad

basis.

CHICAGO SUBWAY.— Mr.
Eastern interests are
Illinois

now

in

Tunnel Company.

Ogden Armour and a few
control of the operation of
Samuel McRoberts, treasurer

J.

full

Armour & Company,

has been made president of the tuncompany. He succeeded Albert G. Wheeler. Mr. McRoberts
was put on the directory to succeed P. A. Valentine. Mr.
No changes have
.\rmour became a member of the board.
been made in the executive committee, of which A. J. FarTing. president of the Chicago. Milwaukee & St. Paul Road, is
chairman. Mr. Farling is an Armour man, so that the affairs
of the Tunnel Company are completely dominated by .\rmour
interests.
E. H. Harriman is interested with Mr. Armour.
They have agreed to raise substantially $4,000,000 to provide
While no new construction
for future needs of the company.
work is planned at this time, much will be expended in comMr. W.
pleting connections with various sources of freight.
manager of the Union
J. C. Kenyon, president and general
Stock Yards, at Omaha, has been elected general manager of
He S an .Armour representative.
the company.
of

nel

Tel.
Tel.
Tel.

130

MANILA ELECTRIC REPORT.— The
Railroad

the

BOSTON.
Tvne

quarterly dividend of 2 per cent, payable July I. Directors of
the Otis Elevator Company have declared the regular quarterly
dividend of I'A per cent on the preferred stock, payable July 15.
Directors of the International Nickel Company have declared
the regular quarterly dividend of i;/2 per cent on the preferred
stock, payable August i.

YORK.

iS

1277

i.

Company have

Directors of the United Gas Improvement Company have
declared the regular quarterly dividend of 2 per cent, payable
Directors of the Cincinnati Street Railway Company
July 15.
have declared the regular quarterly dividend of i'{. per cent,
payable July I. Directors of Westinghouse Machine Company
have declared the regular quarterly dividend of 2'< per cent
upon the capital stock, payable July 10 to stockholders of
record on July i. Directors of Westinghouse .\ir Brake Company have declared the regular ([uarterly dividend of 2'^. per
cent and the regular extra dividend of 2|/i per cent, payable
Directors of the
July 10 to stockholders of record July i.
Bell Telephone ronipany. of Missouri, fiave declared a regular

I'.ARNINGS AT COLUMBUS, GA,— The Columbus (Ga.)
Company reports $324,111 gross earnings for the year,

Electric

including

.\pril,

and

a surplus of $24,694

over

all

charges and

The Columbus Electric Company owns all the
securities of the Gas Light Company of Columbus, all the second mortgage bonds of the Columbus Railroad Company,
improvements.

$344,000

first

mortgage bonds of an issue of $450,000 of the

Columbus Railroad Company, and

12,487 shares of a total of
stock of the Columbus Railroad
Company. The above companies do the entire electric railw.ay, electric lighting and gas business in the city of Columbus
and the adjoining towns of Phoenix and Girard. The Columbus Electric Company also owns 1213 shares of a total of 3500

12,500 shares

of the capital

shares of the preferred stock of the Columbus Power Company, and 15,000 shares, being the entire issue, of the common
stock of the Columbus Power Company. The Columbus Electric Company also guarantees the payment of $1,650,000 of
Columbus Power
5 per cent bonds and $250,000 of notes of the

Company.

UNITED SECURITIES BONDS.— Parkinson &

Burr, of
York, have purchased a new issue of United
Electric Securities Company bonds of which they offer $I00,000. twenty-fifth scries collateral trust gold 5s, due February,
The call feature of these bonds,
1037, at 00 and interest.
which is almost invariably exercised, makes the income return
Mibstantially over 5 per cent and, as new issues are frequently put on the market at a figure below the calling price, holders of these securities can usually replace their bonds at a

Boston and

slight profit.

New

:

:;

ELECTRICAL
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ELECTRIC

REPORT. — The

PROPERTIES

Electric

Properties Company has issued its lirst annual report for the
fiscal year (11 months) ended April 30, 1907, as follows:
Earnings
Organ, legal and general expenses

$388,248
104,741

Net

$283,504
1 28,057
120.000

Preferred dividend
dividend

Common

Surplus

The balance

$35-447

-.

sheet

shows

assests

and

liabilities

as follows

ASSETS.
Cash, including balance due on subscriptions subject to call... $2,083,851
W'estinghouse, Church, Kerr & Co.l
7,000,000
Investment securities
817,595

Sub-cos.

(

Total

$9,901,446

LI.ABILITIES.

Common
Preferred
Surplus

$6,000,000

stock
stock

3. 866. 000

35.446

Total

$9,90 1 ,446

annual meeting of the Electric Properties Company
whose terms of office expired were reelected
H. Starr Giddings, George C. Smith, Xew York
E, G. Tillotson, Cleveland: John F. Wallace, New York',
Theodore Vorhees. Philadelphia F. Q. Brown, New York.
The other members of the board are Paul D. Cravath, NewYork John A. Spoor, Chicago Moses Taylor, New York
V. D. Underwood, New York; J. R. McGinley, Pittsburg; E.
H. Jennings, Pittsburg; Charles H. Allen, N. W. Halsey,
Robert B. Van Cortlandt, New York George Westinghouse,
Pitt.sburg; C. Sidney Shepard, New Haven, and \V. H. Bixby.
Immediately after the adjournment of the
St. Louis, Mo.
stockholders' meeting the board of directors organized and
elected the following officers:
John F. Wallace, president;
George C. Smith, vice-president; P. F. Thompson, vice-presi-

At

the

tirst

the following directors
:

;

;

:

;

dent; John Seager, secretary; R. B. Keating, assistant secreand W. A. Esselstyn, treasurer.

tary,

TELEPHONE

MICHIGAN
REPORT.— The annual report
of the Michigan State Telephone Company, which operates as
the licensee in Michigan of the Bell or American Telephone &
Telegraph Company, shows gross earnings for the year ended
Dec. 31, 1906, of $2,661,296, compared with $2,293,552 for 1905.
In the same period exchange stations increased 15,529 in
number to a total of 92,576. Net earnings for the year, howIn the year just closed they were
ever, show a falling off.
The net surplus for
$632,263, compared with $673,328 in 1905.
the year was $140,337, against $259,459 in 1905; leaving the
total surplus at $463,090.
Net surplus after the deduction of
amounts chargeable against surplus, amounting to only $2,422.
against $69,363 in the previous year, was $460,667.
The reduction of net earnings is thus explained in the annual report
"The heavy work of rehabilitation and extension made
necessary the expenditure of large amounts chargeable to reconstruction, (operating ex;i)ense), thus unduly reducing the
amount of net earnings, which were also unfavorably affected
Durby a material increase of wages paid to the employees.
ing 1907 the company will pursue a conservative policy regarding construction expenditures, the amount properly chargeable to reconstruction will be risluced, and a material increase
A bill for a receiver for the
in net earnings is expected.
Michigan State Telephone Company and charging the directors
and all concerned in the foreclosure proceedings of the predecessor Cfimpany, the Michigan Telephone Company, with
Kro^^ fraud has been tiled in the Wayne County Circuit Court
Detroit.
.Attorneys who llled the bill are said to represent
jtlockholders in the late Michigan Telephone Company who lost
about $250,000 when the reorganization into the Micliigan

Slate Telephone

Company took

place.

NEW YORK
fia*

&

Electric

STATI-: CONSOLIDATION,— The I tioa
Company, a Brady concern, has made application

Id the stale gas and electric commission for permission to issue
$2,000,000 5 per cent SO-ycar bonrls under a inorlgage and to
Ligbi &•
ac(|iiire the capital stock of the Herkimer Couiit>'
Power Company, the Glens Kails (ias & I'Zlcctric Liglrt Company, the Consolitlateil Light & Power Company of Whitehall
51 per cent of the L'niteil Gas, Ivleclric Light &• I-'uel Company. The Ulica tias Company has a capital of $2,(xx),ono, and

and

bonded indebtedness <if $3,321,000. The Herkimer Comity
& Power Company furnishes gas and eleclricily ni
the cilv of Little Falls ami the towns and villages of Herkimer.

a

Light

XLIX.

Vol.

.

\'o.

25.

Ilion, Mohawk and Dolgeville.
The authorized capital stock
of the company is $400,000, of which there is issued and outstanding $355,000.
The United Gas, Electric Light & Fuel
Company is engaged in the electric busniess in the towns and
villages of Sandy Hill, Fort Edward and South Glens Falls,
Its capital stock amounts to $200,000, all issued, and its bonded
indebtedness to $150,000.
The Glens Falls Gas & Electric

Light

Company, located

at Glens Falls, has an authorized
of $250,000, of which there is issued $190,000,
and a bonded indebtedness of $250,000. This company has a
gas plant and a small electric light plant at Glens Falls, but
obtains the bulk of its electricity through a contract with
the Union Bag & Paper Company.
The Consolidated Light &

stock

capital

Power Company

is engaged in furnishing electricity at WhiteW'ashington County.
Its
capital stock is $75,000, all
issued, and its bonded indebtedness $36,000.

hall,

THE BALTIMORE MERGER.—A
for

$7,500,000

mortgage deed of trust
from the Baltimore Electric Company to the

Northern Trust Company of Pliiladelphia has been filed in
Superior Court. Baltimore. Md.
This mortgage conveys
all the land and property, including plants and all equipment,
all easements and franchises and all the income and profits
of the local concern to the Philadelphia corporation, in trust.
The deed also includes the bonds of the Maryland Telephone
& Telegraph Company, w-hich are quoted at a par value of
the

This transaction

completes the plan of consolidaBaltimore Electric Company,
which recently was formed by the merging of the Baltimore

$849,000.
tion and

of

capitalization

Company and

Power

Electric

the

the

Maryland

Telephone

&

Telegraph Company.
B. R. T. MORTGAGES.— In accordance with plans formulated a short time ago by the Brooklyn Rapid Transit System the stockholders of Brooklyn Union Elevated have authorized the execution of a mortgage amounting to $20,ajo.ooo.
It
is planned to have the Nassau Electric Railway stockholders
authorize a mortgage of $5,000,000.
The purpose of these
mortgages is to afford greater security to B. R. T. for the
funds advanced by it for improvements on lines of these two

subsidiary companies.
Much of the full amount of the $25.000,000 covered by the mortgages has already been advanced
by the B. R. T. and is taken care of by certificates of indebtedness given by the subsidiary companies.

NEW TELEGRAPH STOCK.— The

$2,082,400

additional

&

South American Telegraph Company listed on the Stock E-xchange last week is a portion of
the $4,000,000 increase voted May 14 and makes the total
amount listed $10,000,000. The additional capital was voted
for the purpose of capitalizing the earnings expended for the
duplicate cable to Valparaiso. Iquique and Chorrillos and for
other capital expenditures for improvements and additions
capital stock of the Central

ni:i(le

:

at

O R L D

^^

out of earnings.

MILLIKEN

BROTlll'IRS' bA lAKi;. -Messrs. William L.
Hecksher and J. Van Vechten Olcott h.ive
been appointed receivers of the .Milliken Brothers. The bond
Bankers interested in the bonds of
required is for $500,000.

Ward,

I

.Augu.stus

.Milliken Brothers say that they expect the receivers to pay the
next interest installment, which falls due Aug. 1. antl amounts

They

to $90,000.

.-isserl

that

business will be conliiunil and

lliey
tin-

h;ive

no fears but that the

interests of the bondholders

fully i>rirtected.

ALBANY TRACTION HONDS.— 'The
L'nited 'Traction

000

4!/^^

directors

of

ihc

Company have

per cent

first

authorized the issue of $.S5o,
consolidated mortg.ige bonds under the

mortgage for $t).500,(KXD ni,ide Iiy the conip.iny in 1904, When
this amount is issiieil all the bonds uiuler tlu- mortgage will
have been put out.
.Mbany .ind Troy.

The

money

raiseil

is

for

extensions

in

R.\1LW.^^ T.,\RNIN'c;S.— The subsidiary
AMl';i<lC,AN
companies of the .Vineric:!!! K.iilw.iys Cmnpany report for the
nionlh of

May

:iud ilcveii nioiillis intlrd

.May 31 as follows.
IU(|6.

May

KliKii

illcvrn

incinthii

gro»p<

WESTERN UNION

$J4<).is.'i

$jJ5.fi86

J.5'M.«",t

^>.16,1.JI9

F.ARNlNCiS.— 'The

Inc.
Inc.

Western

$j,j.46q
J3ti,(>K4

I'uiou

statement shows earnings for the (piarter of $1,650,000 net and
a surplus, afiter fixed charges anil dividemls, of $()(),79i, which
adder! tn the previous surplus makes a total surplus of $17,OM),89H
'The conip.oiv appears tn be li.irely e.irning ils |)resrnt rale of dividend

June

22.

ELECTRICAL

1907.

Construction NeWs.
—

MOBILE, ALA.— H. M. Byllcsby & Company, of Chicago., 111., have
been retained as consulting and super\*ising engineers by the Mobile &
Ohio Railroad Company, for the rehabilitation and electrification of its
general repair shops at Whistler, Ala.

MONTGOMERY, ALA. —The

building committee of the Alabama
has authorized Architect L<^kwood to prepare plans for a
power station, an engineering building and a geological museum, the cost
not to exceed $100,000.

University

Talladega Electric Power

Company

pre-

is

paring to discard the flat rate system and is installing meters.
The
also propose to give lamp renewals free, and ten per cent re
duction is allowed on bills paid within the first ten days of the month.

company

COLUSA, CAL. — The

Board of Supervisors has granted

Snow Mountain Power Company

to the

to

DOWXIEVILLE, CAL.— The
Company

situated

a

franchise

erect transmission line* along

county roads to transmit electricity from
Stony Ford to all parts of Sacramento Valley.

the

its

plant to

be

built

at

power plant of the Four Hills
the extreme northern part of Sierra County, was

in

electric

recently destroyed by high water, parts of the building being carried down
the canyon for half a mile.
The plant consisted of two 23oo-volt generators driven by

water wheels under 960 feet head.

LOS ANGELES, CAL. — The

City Council on June 5 granted the Los
Angeles Pacific Railway Company a franchise for a railway tunnel under
North Hill Street between First and Temple Streets.

—

MANTON,

to

is

.j

place

RL D

CAL. The large reservoir which the Northern California
Power Company has been building at Macomber Flat, has been completed and the water turned into it.
The large force of men which has

in

NORWICH,

within

electric car lines,

BRISTOL, CONN.
power purposes

1279

.

energy

electrical

mining industries,

ENTERPRISE, AUA. The citizens are contemplating increasing the
capacity of the municipal electric light plant and may install a dynamo
and engine of about 300 hp. H. H. Bailey is superintendent.

TALLAI>EGA, ALA.— The

W

—F.

his

easy reach of struggling townsitc^.
etc.

A. Schafter

new

is

installing

an

electric

motor for

building.

CONN.— The

Consolidated
Railway
Company has
laying a submarine power cable under the
Thames River at this place, to the T. A. Scott Company, of New London.
The cable will effect a connection between the company's power
plant at Thamesville and the electric railway 5yste:n at Central Village.

awarded the contract

for

WILMINGTON, DEL,—The directors of the Street and Sewer De*-" trrinchise
partment have passed over the veto of Mayor Wi!of
-I

the Commercial Light,

WASHINGTON.

D.

Heat & Power Company.

C— Bids

will

be received at the

E-:

u of Sup-

and Accounts, Navy Department, Washington, D. C, until June
25 for furnishing naval supplies at the various navy yards and r.aval
stations as follows: New York, N. Y., and Guanatanamo, Cuba, scheUiIe
932, incandescent lamps, electric cables and supplies.
Schedule 943, copper
plies

Schedule 946, sheet capper, etc. Schedule 921. motor,
Md., schedule 951, electrical wire and supplies, etc.
Washington, D. C, schedule 939, sheet and ingot copper, aluminum,
nickel, etc.
Schedule 941, motor, electrical supplies, etc.
Norfolk, Va,,

flexible tubing, etc.

Annapolis.

etc.

schedule 920, electric pump, etc.
Applications should designate the
schedules desired by number. E. B. Rogers, paymaster general, U. S. N.

—

COLUMBUS,

GA. The City Council on June 6 adopted a resolution
stands committed to call an election to vote on the proposition of issuing bonds for a municifial electric lighting plant in case
the following rates for electricity for lighting cannot be secured.
The
maximum rate to be charged for arc lamps of 2000 cp is $60 per lamp
per year, and 10 cents per kw-hour meter rate.
which

:n

it

—

BOISE, IDAHO. Negotiations are under way by the Idaho-Oregon
Light & Power Company for the purchase of the stock of the BoisePayette River Electric Power Company.
The first-named company was
recently organized for the purpose of installing a large power plant
at

Company.

the big bend of the Snake River, below Huntington.
The company
has also recently purchased a controlling interest in the Electric Power
Company, Ltd., of this city. The principal owners of the Idsho-Oregon
company are William and Sinclair Mainland, of Oshkosh, Wis.

Francisco.

A. T. Wathery has completed his
the cost of remodeling the municipal electric light plant, the
cost of which he estimates at $40,000.

been engaged upon

being transferred to the power site on Battle
is rushing the work in order to make good
to 80,000 miner's inches of water claimed by the Pacific Power

its

title

it

is

company

Creek, where the

The Northern California Power Company will connect al
Chico with the transmission system of the California Gas & Electric
Corporation which transmits electricity to Sacramento, Oakland and San

NAPA, CAL.

—W.

and maintain an

Linddow has been granted a franchise

J.

electric

light

OAKLAND, CAL.— The
cently

made

system

in

to

erect

Oakland Gas Light & Heat Company has

reduction of

re-

10

—

OROV'ILLE, CAL. The construction headquarters of the Great Western Power Company are again stationed at Oroville.
W. H. Bissell,
purchasing agent, is in charge.

—

ST. HELENA, C.AL. Sealed bids will be received by the Board of
Trustees until July 9, for the sale of a franchise that has been applied
for by Henry Brown, for a period of 50 years, for transmitting electricity
for light and power.
G. W. Schmidt is president of the board.

SAN FRANCISCO, CAL.—The Home

Telephone Company has

filed

a

guarantee an issue of $10,000,000 in bonds.
The company
has commenced active operations to install its system throughout the
city.
Work has begun on the construction of the conduits and the building on Grant Avenue and Harlan Place.

mortgage

to

SAN FRANCISCO. CAL.— The Metropolitan Light & Power Company,
successor to the San Francisco Coke & Gas Company, has given a mortgage to the Knickerbocker Trust Company on all its properties to secure
amount of $7,500,000. A former bond issue of $2,500.000 is to be retired, and with the $5,000,000 remaining the company
purposes an extensive development of its plant.
a bond issue to the

UKIAH, CAL. — Sealed
July

13,

bids will be received by the Board of Trustees,

for the purchase of a franchise of the

Power Company

to

of Potter Valley.

Snow Mountain Water &

maintain a transmission line in the town
V. Kilbournc is clerk.

erect and

W.

WILLOWS, CAL. —A.

Lindstom, of Willows, writes that the Snow
will install two 1500-kw units connected to water wheels under 8oo-ft. head, 100 miles of transmission
line, part steel towers, having a potential of 45,000 or 60,000 volts.

Mountain

Electric

S.

Power Company

DENVER, COL, — The

Idaho-Nevada

Power

Company,

BUNKER

We

HILL, ILL.—
are informed that plans are being made
increase the capacity of the municipal electric light plant, and that
the city is in the market for a new boiler of from 100 to 150 hp, and also
expects to install an engine direct-connected to a 110- volt dynamo rated
to

this city.

per cent in its rates for electricity, the
price ranging from four to nine cents.
The company has also reduced
the price of gas for lighting purposes from $1.15 to $ i per thousand
cubic feet.
a

BLOOMINGTON, ILL.— Engrneer

report on

recently

in-

corporated, and which will operate principally in Idaho .ind Ncv.ida. is
to be an auxiliary to the Central Colorado Power Company, recently
In this
incorporated in Colorado with a capitalization of $22,000,000.

concern arc Myron T, Her rick, former Governor of Ohio; Thomas F.
Walsh and David 11. Moffat, of Colorado, and a number of other promThe aim of these concerns
inent capitalists of Colorado and the East.

at 30

kw.

Address

all

communications

to

W. H.

—

CHICAGO,

Coffee, superintendent.

ILL. The contract for furnishing electric motors and
controller equipment for the South Halstead Bridge, has been awarded
to the General Electric Company, of Schenectady, N. Y., for
$2,350.

CHICAGO, ILL.— The

City Council on June 6 authorized the Mayor
contract with the Drainage Board for electhe amount of 7000 hp-hours per day.
The city is to pay
Si. 25 per horse-power per month on the eleven-hour schedule, and $2.20 on
the twenty-four-hour schedule. The city obligates itself to use the power

and Controller
trical power to

for

to

make a

municipal purposes only.

CHICAGO,

ILL.

— Bids

will

be

received

by

William

Carroll,

city

room 12 City Hall, Chicago. 111., until June 29 for furnishing.
and installing four 500-kw, single-phase, 6o-cycIe oil insulated

electrician,

erecting,

step-down

transformers at the municipal electric
Fullerton .'\vcnue; also for furnishing, erecting and
and accessories, including all the various meters,
oil
switches, other switches, lightning arresters,

light

power station

at

installing switchboards

meter starting panels,
with other necessary
equipment in accordance with specifications: One switchboard to be set
up at the municipal electric light station located at 299 South Halsted
Street, to provide for two i2oo-hp motors and equipment; also one to be
set up in the station located at Rice and Lincoln Streets to provide for
one i2oo-hp motor and equipment, and also one to be set up in the
Wcntworth Avenue station to provide for one 1200-hp motor and equipment.
Bids will also be received until June 25 for furnishing and installing the following: .\ six duct conduit system on Wcntworth .Xvcnue
consisting of about 18,690 trench feet and 47 manhole vaults; an eight
duct conduit system on Western Avenue to consist of about 5200 trench
feet and 13 manhole vaults; also about 30.700 feet of three-conductor leadincased cable, to be placed in the city conduits and tunnels.

DE

—

ILL. The De Kalb-Sycamore Electric Company is con*
making extensions and improvements to its plant, which
include the installation of boilers of 800 hp and a 120-ft. stack.
The
company will also install apparatus for handling coal and ashes.

K.\LB.

tcmplating

—

FREEPORT. ILL. C. W. Morse, president of several
gas companies, has purchased the property of the Freeport
Company. .The price is said to be over $350,000.

Massachusetts

Gas 4

Electric

ELECTRICAL WORLD
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LEBAXOX. ILL.— The Carlyle & St. Louis Electric Railway is making arrangements to extend its line from Carlyle to Lebanon, a distance
of 23 miles, and will soon let contracts for the construction of the road.

W

ROODHOL^SE, ILL.—The

Light, Heat & Power Company
is making arrangements to increase the capacity of its plant and will
soon install a 150-kw, Eddy dynamo and an engine of 250 hp, and is
Charles S. Ford is
also making about three miles of line extension.

Central

superintendent.

ILL-

—-The

capital

stock

STERLING
increased

its

BEDFORD, IND. — It

that plans are being prepared

stated

is

Baldwin & Company, of Cincinnati, Ohio,
plant of

an addition

for

Cement Company

L'nited States Portland

t1*e

Company has

Tampico Farmers' Telephone
from $6,000 to $10,000.

by Bert

the power

to

which

in this city,

BLOOMIXGTON. IXD.— It

is reported that the National Light. Heat
soon invite bids for the construction of a new
of the People's plant recently destroyed by fire.

& Power Company
plant on the site

will

COLL"MBIA CITY, IXD. —Surveys
Winona

Columbia City

Company

Railway

Interurban

now being made by

are
for

proposed

its

Marquette County Gas & Electric Comcontemplating increasing the capacity of its plant by the installation of new turbines and boilers.
W. J, McCorkindale is manager.

MARQUETTE, MICH. —The

from

to Areola.

FORT BEXJAMIX HARRISON. IXD.— Bids

be

will

by

received

Captain George H. Penrose, quartermaster, \J. S. A., until June 27
(re-advertisement) for electric energy, electric lighting system, including
building for transformer sub-station; also for lamp fixtures.

MICHIGAX CITY, IXD.— The-^Iichigan

City Gas

contemplating the erection of a new power house
the harbor east of the old water works.
i>

XEWCASTLE,

&

Electric

at

the south side of

Company

— The

Central L'nion Telephone Company
its system throughout
the city.
improvements will involve an expenditure of about $10,000.

bi^ilding

new

IXD.

re-

is

The

and extending

lines

its

—

WASHINGTON,

IXD. Experts have reported to the city authorities
$65,000 to remodel, equip and put the electric light plant
They also report that the boilers are unsafe and will
in good condition.
have to be replaced with new ones.

that

will cost

it

RED FORK,

T.

I.

DES MOIXFS,

J.

Mo., and

Louis,

St.

IOWA.— The

DL'BL'QL'E,

amendment

Union

Company

Electric

has

incorporation increasing its
from $1,000,000 to $1,500,000, the proceeds of which will
general improvVmcnts to its system.
to

KEOKUK,

lA.

contemplating

slock

be

used

for

Keokuk Electric Railway & Power Company is
new machinery in its plant and improvements

in.<ilallinK

an exitenditure of about $10,000.

will involve

DOWNS, KAN. — Application

has been

Mr. Stephcnfion for a franchise

ma<lc to the

construct an

lo

City Council

electric

plant,

light

IJROOKSVILLE, KY.

E.

L(*UISVILLE. KV.— The

Rogers, of Hutchinson, has secured

ihi-

system

I'lthiing

to

(he

townH

for

the

construction

Tr<ty,

of

City

Tell

ha% l>ren awarded

The
for

plant

about

have

will

Muialt

to

capacity

incandcsccnc

3000

of 25 arc

a

new
Company,

of

the

St

of

iso-ttw

The

lamps.

and

street

And 40 incandescent lamps.

liimpH

LAWRHM:K, MASS.

-The new power plant nf the Pacific Mills will
capacity of jooo hp and provtNion ih bring mnile for the developmeni of 10,000 hp. The initial cijuipmrnl will consist of three 75»-kw
lurho-gcnrrntcr srt« of Parsons tyiw, twelve lidilrrH, yj inches in

Imvc

a

diameter, wllh

jtt-UitH

lubes

sr(

NORTH MOKO, MASS.— A
Kitir

M."
1

1.

f.

:,..

1

he
c<

Ihr

r|iic»ti(.n
I

..t,,r-

o,i,^,n.,r-

I'HnpJiny

will

in lititlerics of four each.

commitdc

nf slfccl lighlinK and

Company
can

Ijc

make

for

capacity of

the

10

volcd

rlccirlc

linhi

lo

is<uc

plant.

make

In

r-

been

clerk.

t

Sv\GIX AW". MICH. — The

Telephone Company has decided to
A new exchange will be built
and the wires will be placed underground in the business district, work
on which will begin soon.
The cost of the work is estimated from
N'alley

system

its

in this city.

$150,000 to $200,000.

AURORA, MIXN. — The

Aurora

Company has

Light

Electric

peti-

franchise to erect an electric lighting system in this place.

tioned for a

—

BIW'ABIK, MINX. It is reported that the Biwabik Mining Company
has decided to construct an electric light plant and water works system
this

in

place.

MARSHALL, MIXX. — The
bonds

in

citizens on June 11 voted to issue $17,000
enlarge and repair tne municipal electric light plant.

to

PETER, MINN.— The

ST,

stockholders of the

phone Company have voted to increase the
pany from $100,000 to $125,000.

County Tele-

Nicollet

of

stock

capital

com-

the

MERIDIAN, MISS.—The Meridian Light & Railway Company will
extend ihe Twenty -fourth Avenue car line to Popular Springs, a distance of three miles.
The company also announces that it will expend
$263,500 immediately in improvements.
EDIXA, MO. —The plant and holdings of
& Power Company have been purchased by
The new owners

ciates.

for

— The

construction

the

of

Edina

the

Electric

Light

W. Newman and

G.

make improvements and

will

W. Newman

G.

JOSEPH. MO.

ST.

asso-

put the plant in

be general manager.

will

Telephone Company is contemtelephone exchange building, plans

Citizens'

new

a

which have been approved,

ST. LOUIS. MO.— Clark Brothers, of Philadelphia, Pa., who own the
Laclede Power Company, have made known to Supervisor Carter, of the
city lighting department, that they will enter into competition with the
Xorth American C!ompany for tlw contract for lighting public buildings,
and will also have a bid on the contract for lighting city streets and
parks, to let as soon as the ordinance now pending in the Board of
the

Improvements is passed.
The North American Company owns
Union Electric Light & Power Company, of St. I^nis, now furnishing
lighting

fur

electricity

the streets.

NEB.—At

PL.VCE.

$15,000

issue

\o

election

special

a

lionds to

in

rebuild

held

June

elcclric

tlic

8.

light-

have been received by George A. Cainpmanager of the Reno Power, Light & Water Company, and F. O.
liroili, superintendent
of the Truckee River General Flcctric Company,
to institute unmedtate improvements in the two systems now supplying
The sub-stations of the
electricity for light and power in this city.
Truckee River General Klectric Company and the Reno Power, Linlii &
Water Company will be moved out of the city limits, and establi^Iud
at the old power station on the south bank of tlie Truckee River, near
The work will cost about $30,000.
the western limit of the city.
tiell.

town
iI.Mf

to

invesfl-

arrai)ircmcnls with

the

term of ten years,
rommercial lighlinR
Ihr mentbcr* of the

for a
;,nd

K,

\.,^U.

oty

jo.ooo

in

i

Bui-klry.

Irrk.

bonds

SKARCIILKiHT, NE\'. A nnnihcr of mining men in this place arc
promoting a scheme for the insl;illalion of a targe electrical power plant
on the Color.idn River to furnish electricity for power and light lo all
the mines in the southern portion of Nevada, and parlunlarly in Scarchligbl,

IKRSEY CITY.
adopted

wriir*
to

N.

rcsolnlion,

n

lighting the city by

J,

—The

calling

electricity,

Sin-el

for

either

Water

and

prepiuation

the

on a

live

on

Board
of

10

Jutu-

for

H|)ccilications

year or a one year con*

tract.

—

OR.\NGE,

N. J. JuMlicr IMtncy on .lunc 10 annoMiudl ilui iln- s\\Cotul li;id set JiHide the icsolutioiih iiwardiiiK certain lontiaL'ts
heeler Company ami
to the Crocker
he WcHtrrn I-'.Iectric Company for
The nmomit of the i-onthe const ruction of a municipal lighting plant.
The city of Orange It.i** no power under
trnctN aggrcgalcd iilxtul $7n,urio.
the Niniute invoknl, (iicording lo the courts, to maint.iin a municipal
prenic

appointed

H

HOLLAND. MICH.— William Van
on June

lia*

liKliting <l'c

secured for
a reduction

mmlltrr arc H. M. Pcinrc. (tcorKc

cillzcns

power plant and dam on Paw Paw River, and certain water
works and electric light improvements in the village of Paw Paw, the
cost of which is estimated at $35,000.
William H. Mason is village
electric

—

contract

consist

will

to

Rockporl

plant

electricity

& Eastern Traction Company.
Rockport, i* cuntemplafing another

Kvansvillc

line

—The

municipal electric lighl
of New York, N. Y.
furnish

—

PAW

P.\W, MICH. Bids will be received until June 25 by the village
president and trustees for furnishing material and constructing a hydro-

ing system,

—

which recently opened it*
txtennion of it* line from

will

be

will

submitted again.

the citizens voted

The Bracken County Telephone Company has
an amendment to itii article*) of incorporation increasing its capital
stock from $10,000 to $20,000.

LA.

which the bonding proposition

special election will soon be held at

to

filed

KkA.NKLIN,

cit-

proposition of selling the plant was defeated by a vote of more than two
to one.
In consequence of the close vote for issuing bonds, another

by

contract for installing an electric light plant in this place.

(annclton.

the

recently

RKXO. NKV. — Instructions

HEKI\(iTf>N. KAN.— E.

itnfl

held

election

plant and also against the bond issue of $15,000 for the purpose of improving the plant, which are held to be imperatively necessary.
The

UNIVERSITY

$12,000.

alKjut

cost

an

tiled

capital

the special

proposition to sell the municipal electric lighting

Public

— The

which

to its system,

of

articlc^i

its

XEGAUNEE. MICH. — At

plating

—The

Governor has signed the bill authorizing
extend the electric lighting system.

to

izens voted against the

E.

Mo.,

Midland Electric Company has been awarded
the contract for the electric work for the east side exchange of the
Mutual Telephone Company.
lA.

bonds

issue

first-class condition.

— Tlie

City Council has granted a franchise to
Graham Burnham, of Kansas City,
for water works, gas plant and street railway system.

Dunn, of

this city to

the

road

jS-

is

rebuild and extend

an 8ao-kw turbine and one of 7S-kw capacity.

will include

XLL\. No.

ISHPEMIXG, MICH.— The

pany

—

PEKIX, ILL. The directors of the Citizens' Telephone Company
have been authorized to purchase the property of the Pekin Telephone
Company. The merger of the two companies will take effect about the
first of July.
The new directors have been elected as follows: J. \W\
P. Turner, \V. B. Cooney, E. R. Peyton, J. .\. Roelfs, John
Barrett,
Fitzgerald and H. G. Herget.
The directors elected J. \V. Barrett as
president and John Fitzgerald, secretary.

Vol.

light

W

I

plant.

AM ITV\
thnt

the

Btiard

incrrnsr

the

mainiiiin

ttf

I

M.i;.

.\.

Y,

the Hnntingion

an

electric

IrancliisG Is lor

term

A franchiHc has been grantvd by
\-

Itahylon

railway

on

of 50 years.

Railroad

certain

Company

sIrcelH

in

tlu-

\ illiiKc

lo constrnit

the

village.

and
I

In-

.

June
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1907.

22,

BUFFALO, N. Y.— The Buffalo
Lake Erie Traction Company has
placed a contract with the General Electric Company for a new power
plant at Athol Springs, to be completed by August 15.
Y.— The

X.

Commission has granted

State Railroad

the Canandaigua Southern Electric
issue a mortgage for $2,000,000.

Company permission

Railroad

to

X. Y.— The Beattie Machine Works has contracted with
the Hudson River Electric Power Company to furnish electricity to operate its machine works.

COHOES,

ELM IRA,

X. Y." The Elmira. Coming & Waverly Railroad Company has been granted a franchise by the Town Board of Southport to
operate its proposed road through the town.

LONG ISLAXD

—

X

CITY.

Bids will be received until June 24.
Y.
superintendent school buildings. New York City,

C. B. J. Snyder,
for installing electric equipment

by

School 38,

in

Fresh Pond, borough of

NEW

— C

YORK.

C.
T. Snyder, superintendent school buildings.
X. Y.
has awarded the contract for installing electric equipment in addition to School 41. borough of Manhattan, to L. F. Benn,

Xew York

City,

72s Broadway,

Xew York

for $4.540.

City,

Ontario Power Company is to furelectric roads of the Buffalo &
nish electric
Lake Erie Traction Company between Buffalo and Erie, including those
The company will also furnish electricity for manufacturing
at Dunkirk.
purposes in Dunkirk and other places along the railway lines.

power

X.

Y.— The

operating

for

the

OLEAX, X. Y. — The State Railroad Commission
em New York & Pennsylvania Traction Company
bonds under a

$300,000 additional

first

has given the Westpermission to issue

refunding mortgage for

$5,000,000.

—

N. Y. At the last meeting of the Xew York State Gas and
Electric Commission, the application of the Salem Light. Heat & Power
Company for a cenificate of authority to transact business in Salem.

SALEM,

was granted. Consent was asked to the issue of S35.000 capital stock
The commission reduced these
and bond? to the amount of $35,000.
amounts to $25,000 of each.
SODUS, X. Y. The Sodus Gas & Electric Light Company has applied to the State Commission of Gas and Electricity for authority to

—

its capital stock from $15,000 to $90,000. the proceeds to be used
The company is contemplating extending
extensions to its system.
system to Williamson, Ontario and Webster.

its

ARLIXGTOX. OHIO. — The

city clerk writes that bids will be received

of an electric light plant, to cost about
is engineer.

until July 9 for the construction

George Champe, of Toledo,

$S,ooo.

CINCIXXATI. OHIO.— Archibald

White,

S.

president

of

Co-

the

Electric Company has leased the gas, electric properties
railway lines of the neighboring towns of Covington. Xew-

lumbia Gas &

and

electric

pany has increased

its

Jackson Center Telephone
from $25,000 to $40,000.

capital stock

SIDXEY. OHIO. — T.

E.

Ncwby,

clerk,

city

writes

the

that

Com-

citizens

BRADFORD,

SPRIXGFIELD, OHIO.— Stockholders
will

to issue

of

the

$250,000

be used for improvements and extensions.

Charlton

Market

on

of

plant

the

building would be

commenced

will be made to the Governor, June
Long Hollow Street Railway Company by H. E.
Steel, F. Blair Isenburg. J. M. Starr, R. W. Jacobs and J. S. Woods.
The company proposes to build a railway from Huntingdon to Lewistown,

the

Banner

Electric

Com-

be

as soon as possible.

plant

and system

SIIATTL'CK,
to

light

and

OKL.V— The

the Shaituck
street

Electric

of

City

lighting

Council has granted a 25year fran& Power Company for an electric

Light

railway system and cold storage plant.

W.\LTERS. OKL.\. — Judge

Ilnlmcs

and

R.

Stephens

making investigations with a view of establishing an

in

town

light

plant

arc

electric

here.

RE.-l'Ian'i arc being made by C. S. and R.
Moore for the construction of (heir plant on Ibc west side, which
Wyatt 11. .Mien, of
Ihey now expect to have in operation by Dec. i.

KL.VMATH FALLS.

(

S.

Hunt, Dillman. Meredith tS: .\Ilcn. of San Francisco. Cab.
preparing the plans for the plant, which, will have a capacity of 800 hp.
and will furnish electricity ff»r lighting and power throughoul ihr entire
Water for oiicr.iting the plant will be taken from the Governbasin.
the firm of
is

ment

irrigating project near

have been rescivcd.

miles.

12

Kcno, where

right''

Company

Valley Electric

is

making surveys

railway from this place through Big \'alley to Reedsville, and is
also contemplating extending its line across the Juniata River to the
Pennsylvania Industrial Reformatory.
Electricity for operating the road'
for a

furnished

from the plant of the Wilson Electric Company

at

.\lex-

andrta.

—

JOHXSTOWX, PA. The directors of the Xorthem Cambria Street
Railway Company are considering extending the railway line from
Barnesboro to Carman's Mills, a distance of three miles.

—

LAXCASTER, PA. Plans are being made by the directors of the
Conestoga Traction Company, the Edison Electric Illuminating Company,
the Columbia Electric Light Company and the Susquehanna Railway &
Light Company for improvements and extensions to their systems,
which includes reconstruction of some of the railway lines and the enlargement of the Engleside power plant and the erection of a new car
barn.

LEWISBERRY. PA.— The

Lewisberry & Strinestown Electric Railway
extend its proposed line from a point on the
Xew Cumberland extension near the village of X'ew Market to X'ew
David Pepper, Jr., is president
Cumberland and thence to Harrisburg.

Company has decided

and

J.

D.

to

Wuncan,

XORRISTOWX.

secretary

PA.

—The

of

company.

the

Montgomery Traction Company, operating

the Lansdale-Xorristown electric line, announces that it will avail itself
of the eminent domain bill by constructing an electric road from Norristown to Ambler, and may continue it to Willow Grove.

SOUDERTOX. PA.—The Borough Council has recently contracted
with a private company to furnish electricity for operating the municipal
Electricitv will be supplied for four cents per
electric lighting system.
kw-hour. and will be retailed by the borough at the rate of eight cents
per kw-hour. The borough will maintain the lamps and wires.
Railway Company
South Bethlehem

is

panning

to

Centre

South Bethlehem & Saucon Street

begin the construction of
Valley at once.
to

line

its

from

—

TOWAXD-V.

P.\.— Thinking that the borough
the Council recently ordered
Illuminating Company to discontinue the street
isting prices, and the town has been in darkness
electric

r..r

ti;,<w..i

inin.t

-

inches

light

was paying too much
the

Towanda

Electric

lighting service at
since.

The

ex-

price paid

was $60 per lamp per year. A committee has been apby the Council to ascertain the cost of erecting a municipal

arc lamps

for

pointed

electric lighting plant.

WAYXESHORO. PA.— The

Chambersburg & Southern Railway Comcontemplating the construction of an electric railway from GreenH. B. McXulty. of Chambersburg. is interested
castle to Mercersburg.
pany

The street
12 miles of wire line to its distributing system.
contract has been increased from 68 to 90 series arc lamps.
chise

distance of

HL'XTIXGTON, PA. — The

posite Sunbury.

system that has been

improvements and additions are being
the El Reno Gas & Electric Company, which consists of the installation of an additional J50-kw Bullock
alternator direct-connected to a Murray Corliss engine and a 200-hp tubuThe company is also adding four miles of pole line and
lar boiler.
lo

— Application

27, for a charter for the

direct current system

Heat &

EL REXO, OKLA. — Extensive

made

1908.

13,

city clerk.

HARRISBL^RG, PA.

for

will

Street,

commence June

A

Light.

extended through to Williams
This will make it posStreet, making the building over 430 feel long.
sible to double the output of the plant, whose capacity has proved too
General Manager Norman L. Xorris stated
small to supply the demand.
that the land for the addition had been purchased and that work on the
located

is

(minimum)
Edward C.

are wanted until July 15 for 141

bonds, part of which

People's

111.,

will

in use.

pany,

— Bids

in

will be installed to take the p:ace of the alternating

YOL'XGSTOWX. OHIO. —The

PA.

night street lamps; contract to

all

SL'XEL'RY. PA. The Middle Creek Electric Light Company is contemplating the construction of a dam at Trexlerville on Penn's Creek.
The company will supply the new electric railway, which is to run from
The comSelinsgrove to Sunbury. with electricity to operate the road.
pany is now furnishing electricity for lighting residences at Shamokin
Dam and is making arrangements to run its line to Clement's Park op-

on June 10 voted to grant a franchise to E. C. Hillman, of Quincy,
Electricity
for an electric lighting system for a term of 25 years.
be transmitted from Hamburg, 12 miles distant.

Power Company have decided

the

—

SOUTH BETHLEHEM. PA.— The

JACKSOX CEXTER, OHIO.— The

changing

is

—

Bellevue and Dayton, Ky.

port,

Company

system to arc lamps.

Bids will be received by D. W. Ross, general purchasing
Isthmian Canal, Washington, D. C, until June 27, for furnishing
dynamos, engines and switchboards, etc., as per circular No. 371.
ALLEXTOWN, PA. The Harwood Electric Power Company, chartered
by the Pardee interests, has filed notice of a proposed bond issue of $2,000,000. the proceeds of which will be used for the extension of its business.

PAX.\M.\.

increase
for

Power

Condor

street lighting

officer.

is

NIAGARA FALLS.

1281

ORE.— The

present incandescent

a

Queens.

D

R L

)

MEDFOKl).

.S.-

CAXAXDAIGUA,

C

is

the project.

in

—

SIOUX

F. M. Mills, of Benton Harbor. Mich., whoF.\1-LS. S. D.
promoting the Sioux Falls Traction system, states that he will soon
organize and incorporate a company. Work on the construction of the
road will begin as soon as the material which has already been ordered
Electricity for operarrives, and track laying will begin early in July.
ating the road will be furnished by the Sioux Falls Light & Power
Company. Mr. Mills al<so states that he is in the market for a number
of cars and overhead equipment.
is

TENN.— Samuel

Divine, promoter and builder of
interurban electric railway, has applied
for franchises for a new company which he has organized, to build a
railway from lloynton Park to the foot of Missionary Ridge, a distance
Mr. Divine has also applied for franchises in other porof six miles.
tions of the city, which will mean the construction of about ten miles
Mr. Divine has also
of new electric lines in Chattanooga and suburbs.
formed another company lo build a road lo Cbickamaugn Park. C. .E.
James is understood to be behind the last-named project.

CH.\TT.\XOOtL\.

the

Chattanooga-Dalton,

Ga.,

L.VWREXCEBUWG. TENN.— Plans
pairick
light

& Jnhnson,

plant

and

of Jackson. Miss.,

w;ttcr

works system

in

have
for

been

prepared

by

Kir^-

the construclion of an electric

this

place,

lo cost

about $25,000.

•
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GOLIAD, TEX.
an

installing

—Dr.

electric

Chilton

\V.

L.

light

is

considering

question

the

of

capacity of the municipal electric light plant
almost doubled during the present summer, at a cost of about
A new 1500-kw turbo-generator set is to be installed.

to be

$75fOOO.

HOUSTON, TEXAS.—The

improvements

Power Company is
contemplating extensive additions to its plant and will remove a 300-kw
unit to install a 1500-kw turbo-generator set, and will also install a
William H. Chapman is the manager of
500-hp Babcock & Wilcox boiler.
City

Council

adopted

has

Ten cents

a

mayor.

PARRAL, MEX. — Work
to

ELKINS, W. VA.— The Elkins Electric Railway Company has decided to accept the franchise given by the City Council and will furnish
the $5,000 bond required, and will soon commence work on the conThe company has been organized by electing J.
struction of the road.
C. McSpadden, of Rockwood, Pa., president; J. E. Morgan, of EJkins,
vice-president, and W. J. Taylor, of Pittsburg, Pa., secretary and
treasurer.

of Rowlesburg

city

is

advertising for

bids for constructing a complete electric light plant having a capacity of
The plant is to be operated by
SO arc and 2000 incandsecent lamps.

H. R. HoUis

steam.

is

reported that an election will soon be held

on the proposition of improving the
works system.

electric

light

plant

and the water

DE PERE. WIS.—The De Pcrc Electric Light & Power Company has
refused to accept a franchise from the city unless a clause, which puts
the control of the company under the proposed State Board of Utilities,
is

inserted

the

in

franchise.

SHULLSBURG, WIS.— F.
on June

11

Gundry,

city clerk,

write-;

that the citizens

voted against the proposition of issuing bonds for the con-

struction of an electric light plant.

EDMONTON, ALTA. —The
in

b^jnds

for

citizens

on

May

27 voted to issue $120,000

an electric light and power plant.

C—

VANCOUVER, B.
The Portland General Electric Company is
contemplating installing a 40O-kw, 60-cycle, two-phase, General Electric
alternating-current generator to increase the capacity of its plant.
Thi-;
company is owned and controlled by the Portland Railway, Liglu X:
Power Company, of Portland, Ore. Chester C. Turley is local managL-r.
WINNIPEG,

E.

Cambridge,

city

tenders

will

be

received

by

Magnus

be received by the chairman, Bo.ird of

du Bois and Winnipeg, and for a receiving transformer
Winnipeg.
Individual bids will be received for telephone
•jstcm; general works n( Point du llois; five 4000-hp turbines; two 4Suhp turbines; five jouu kw generators; two 350-kw generators; onr indue
tion motor; five slcp-up transformers; generating station, switching and
accessory apparatus; generating station, light, heat and power syntcins;
generating station oil and air systems; erection of transmission system
tween

Point

station

in

steel towers; high tcnnion iniiulators; electric transmission
terminal station; five step-down transformers; terminal station,
switching and accessory apparatus; terminal station, light, heat nnd
power systrms; terminal station, oil and air systems; testing transformers and apparatus; three electric Irjivcling crnnrs; seven turbine govern-

of

75
cable;

miles;

auxiliary apparatus;

Alternative lump fiuni bid will be
the aliovc mentioned items to
gether with additional work and equipment necessary to install a complete working plant; as a further alternative bidders may include ur
group together for individual items of such group.
Plans and specifications may l« ohiained at (he Power Engineer's ofTice. Carnegie Li-

ors;

received

brary

for

the

Itullding,

FORT

entire

repair shops.

work,

incUnllng

Winnipeg.

Wir,I-IAM,

Joseph Leiter, John
and Lambert Tree.

of

BOSTON, MASS. — At

M.

Erskine

Mitchell,

J.

Edison

Chicago

the

A.

Phelps,

as

follows:

T.

Lincoln,

A.

Sprague

the annual meeting of the Metropolitan Home
10 the following officers were elected:

Telephone Company held June

Albert

president;

Clarke,

Albert

Ireland,

L.

James G.

vice-president;

Ferguson, treasurer, and Roger E. Miley, clerk.

RAVEN.'V, N. Y.— At the annual meeting of the Ravena & Medway
Telephone Company held recently the following officers were elected:
William C. Harden, president; Arthur Hartt, vice-president; Ernest
L. Haight, secretary; Harrie Mck. Curtis, treasurer, and Clifton Bedell,
constructing manager.

^eW

Industrial Companies.

THE FOLGA MACHINE

& ELECTRIC COMPANY, of New York,
has been incorporated with a capital stock of $20,000.
The directors are Vincent Ferk, J. F. Ambrose, Wilraerding, Pa., and E. A.
N.

Y.,

New

Monfort,

York, N. Y.

THE HALLOCK ELECTRIC GENERATOR COMPANY,

Port-

of

Me., has been incorporated with a capital stock of $1,000,000 for
the purpose of manufacturing and dealing in patented articles and maland,

Woodward

H. R.

chinery.

president and treasurer of the company.

is

THE MOON VIBRATOR COMPANY,
corporated with
Roberts and C.

a

capital

of

stock

W. Moon.

of Chicago.

$10,000

by A.

The company proposes
and

appliances, machinery

111.,

has been in-

W. Anthony,

O.

manufacture

to

W.
elec-

tools.

THE NORWALK ELECTRIC COMPANY,

of Norwalk, Conn., has
been organized by Charles E. Johnson, William J. Burr and W. H. Burr,
tor the purpose of doing a general electrical business.

New
PHOENIX,

Incorporations.
&

.\R1Z.— The Phoenix

Western Development Company

has been incorporated with a capital stock of $1,000,000, by S. S. Scull,
S.
S.
Green, Lloyd B. Christy, Lysander Cassidy, of Phoenix, and
George W. Mische, of Rochester, N. Y. The company has applied for
a francliisc through certain streets of Phoenix and over certain county
roads for an electric railway from this city into Buckeye County.

MOOREFIELD, ARK.— The Moorefield Telephone Company has
Ham and others.
SAN BERNARDINO. CAL— The Wcstwatcr Power & Water Com-

been organized by F. M.

pany has been incorporated with a capital stock of $600,000 by A. £.
Poole, W. C. Hopkins, A. C. Lowe and Robert Westwater, all of Los

GEORGETOWN,
with

ized

ONT.— The

ratepayers voted

in

fnvor of spending

which

COL.

headquarters

Power

Commonwealth
for

— An

&

with

a

capital

stock

of

dams to generate
and reservoir sites,

The company owns water rights
when completed, 7500 horse power,

will develop,

the

30-foot

power company has been organCol., under the name of the

Company,

Electric

DALLAS, GA. — Articles
for

electric

Georgetown,

at

the purpi.se of building reservoirs and

power.

electric
will

Control, until September 3, for the construction of general works, antl
for supply and erection of various portions of equipment for the hydroelectric works and ^tation at Point du Bois, for a trunsmis&ion line beK

meeting

annual

the

Company the old board of directors was re-elected
Henry A. Blair, Edward L. Brewster, Samuel Insull, Robert

$2,000,000,

electrician.

WINNIPEG, MAN. — Bids

Elections.

Angeles.

MAN.-— Scaled

Peterson, secretary of the Civic Board of Control, until June 26 for
the supply of 100 arc lamps and two regulators for the street electric
lighting system.
Plans and specifications may be seen at tlie ofhcc of

F

CHICAGO, ILL.—At

commence on the new electric
Mining Company. Edward Ward

Electric

trical

recorder.

city

is

BAYFIELD, WIS. — It

Company

kw-

—

soon

will

be erected by the Capazuya
will have charge of the work.

plant

resolution

for the first 50

hours per month; six cents from 50 to 100 kw-hours per month, and
five and one-half cents for all over 100 kw-hours per month, provided
the minimum charge shall be Si per month, and also that the cliarge
shall not exceed $12 per year unless the amount of electricity used shall
exceed that amount.
BRISTOL, VA. Theodore Swana. of Bristol, writes that a corapapy
has been organized with the following officers: J. D. Mitchell, president;
W. L. Halstead and J. B. Baumgardner, vice-presidents, and Theodore
Swann, secretary and treasurer. The company proposes to purchase from
a developing company, financed by Charles Hall Davis and associates,
of Petersburg, Va.. and New York. N. Y., electric energy which will
be generated at Fish Dam on the Holstom River, ten miles from Bristol.
The company proposes to build a 6o-ft. dam and develop 4000 horse-power.
Charles Hansell & Company, of New York. N. Y., are the engineers in
charge of the work.
BELLINGHAM, WASH.— The holdings and franchises of the Everett
Electric Company have been purchased by the Stone & Webster syndiThis transfer insures the construction of an
cate, of Boston, Maiss.
electric railway system from Tacoma to Vancouver.

ROWLESBURG, W. VA.— The

Address

system.

—

the company.

BURLINGTON, VT.— The

lighting

REGINA, SASK. The ratepayers have voted in favor of spending
$60,000 for a municipal electric lighting plant.
Address W. W. Smith,

&

Houston Lighting

fixing the rates for electricity as follows:

municipal

the

to

25.

Mayor Whalen.

plant in this town.

HOUSTON, TEX.— The
is

on

$26,000

XLIX, No.

Vol.

Paulding County

dam

at

maxiniuMi capital

of

incorporation

have been

filed

in

Georgia

Company, which proposes to build a
the Owen's Mill site near Dallas, (Ja.
The authorised
is

Electric

$250,000.

MANSFIELD, GA.—The

Mansfield Wafer & Electric Eight Company
has been organized by E. II. Adams, W. E. Lunsford and A. B. Barber,
to construct an electric light plant and water wcuks system.

CULLOM, ILL.— Articles

oi incorporation have been filed for the
Mutual Telephone (Company No. j with a capital stock of
by John Uiebel, Charles Donnelly, William l-'rantz and Leonard

Vermillion
$1,500,

Uaag.

DISWOOD,

ILL.- -The DInw-mmI In.lcpciulmi T(U|.1hmic Company
been incorponilrd with n rapital stock of $j,(k>o by ]>. L. Hcslcy,
L. 11. Vick and William McGrilc.

has

—

PI,VM(^Uril, IND. The Plymouth IClrclric Lighting Company has
htcn incorporated to hullil. cnuip, maintain :ind operate an electric light
plant lit an enllniated com of $100,000,
I„ p. KIcitz, J. iMiunrrling and
P. A. NeufTer are the directors.

SEYMOUR.
iiicorjiorntal

INI).
with a

grouted the company
sy«lcm in this cilv.

The

Citl/cns'

capitiil

a

slock

franchise

Mutual Telephone Company has been
of
lu

$10,000,

construct

The

City

Council

has

and operate a telephone

June

22,
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BAGLEY. IOWA.— The

Bagley Mutual Telephone Company has been

incorporated with a capital stock of

LOW MOOR, IOWA.—The

Telephone Company has been

Low Moor
$5,000.

SYMSONIA, KY.— The Symsonia Telephone Company has been incorporated with a capital stock of $2,000 by T. H. Wallace, J. T. DraiTen
others.

BUFFALO. N. Y.— Articles of incorporation have been filed with the
Secretary of State for the H. I. Sackett Electric Company with a capital
stock of $25,000.
The directors are H. I. Sackett, John Hora, Jr., and
W.

F. HofFheims, EuCfalo, N.

Y.

NIAGARA FALLS,

N. Y.— A new company has been formed under
the name of the Utility Construction & Operating Company, capitalized
at $1,000,000, to furnish electricity in this city.
The company has conwith the Niagara, Lockport & Ontario Power Company for a
block of power and is now building a transmission line from
Devil's Hole. The company has made temporary arrangements with tne
Home Telephone Company to use the poles on the main streets of the

tracted
large

A

temporary sub-station will be built immediately and work will
soon commence on the construction of the company's plant at Main and
Third Streets. James E. Rock is president.
city.

LEWIS,

N.

—The

D.

Mutual

Lewis

Company has been

Telephone

ipcorporated with a capital stock of $50,000 by William E.
Frank E. Tennant and A. E. Paulson, all of Lewis.

—

WILTOX, X. D. The Farmers' Mutual Telephone
Incorporated by C. B. Flinn and others.

LEBANON, OHIO.— The
Terminal
$1,000,000.

&

Dayton, Lebanon

&

Shortridge,

Company has been

Cincinnati Railroad &
a capital stock of

Company has been incorporated with
The new company will be a successor of

the Dayton,

Lebanon

May 10.
& Youngstown

Cincinnati Railroad, which was sold at a receiver's sale

YOUNGSTOWN, OHIO.— The

Akron, Canton

way Company has been chartered with

W.

Davis, Isaac H.
L. Rackle.

G.

M.

a

capital

stock

of

William Simpson, H, B.

Taylor,

Rail-

$200,000 by
Stewart and

PORTLAND, ORE.—The Portland Eastern Railway Company has
been incorporated with a capital stock of $5,000,000 by E. P. Clark,
Arthur H. Fleming, of Los Angeles, Cal.; E. B. Cohvell, C. W. Miller
and Robert T. Linney, of Portland. The Portland Eastern Railway Is
backed by the same parties, who recently incorporated the Mount Hood
The
Power & Railway Company, and is part of the general plan.
Mount Hood Corporation will construct and equip the power plant and
furnish electricity to Portland and for operating the railway, which will
Work has
be in charge of the Portland Eastern Railway Company.
commenced on the construction of the power plant on the LTpper Sandy
River, and plans are being made to begin active operations on the
construction of the railway.

—

PA. A charter has been granted by the Secretary of
Palmyra & Campbellstown Electric Railway Company to
build an electric line two-one half miles long from Campbellstown to
Palmyra.
The directors are Harry C. Baum. Harrisburg, president;
F, R. Dissinger, L, Raymond Riegert, A. R. Horck and G. H. Mayer.

HARRISBURG.

State

to

the

—

INDIAN CREEK, TEX. Tlie Indian Creek Telephone Company has
been incorporated with a capital stock of $2,000 by T. .T. McBride, S.
Martin, D. T. Ford and others.

CAMERON, TEX.—The

Rockdale Water, Power & Light Company,
incorporated under the name of the Rockdale Improvement, has been
sold under deed of trust to F. B. and L. K. King for $2,500.

LIVINGSTON, TEX. — The
with

incorporated

been

a

Livingston

capital

stock

Electric

of

$2,000

Light Company has
by H. B. Davis and

others.

ROCKDALE, TEX. — The
incorporated

Rockdale Water S: Light Company has been
with a capital stock of $50,000 by Leonard Isaacs, E. A.

Wallace and others.

CRAM SCHOOLHOUSE. WASH.—The Pennewawa Telephone Company has been incorporated with a capital stock of $2,500 by Silas M.
Smith, Willis F. Adams and others.
CHARLESTON, W.

V.^.— The

South

Water

Charleston

&

Light

Company

has been incorporated with a capital stock of $100,000 by F. M.
The purpose of the comStaunton, E. T. Crawford and W. L. Ashby.
pany is to supply electricity and gas for lighting purposes and to operate
street railways and to supply water.

APPLETON, WIS.—The Green Bay & Mississippi Canal Company
has been chartered with a capital stock of $-5,000 for the purpose of
erecting a plant at this place in the near future.

MILWAUKEE, WIS.— The

Wells

Power Company

h.is

been

incor-

porated with a capital stock of $100,000, and will take over the lighting,
heating and power business of the Wells estate.

MILWAUKEE, .WIS.—The

Southern

Wisconsin

Ralway

Company

with

the Secretary of Slate with a
The purpose of the company is to construct
capital .Htock of $100,000.
and operate street railways anrl to build and operate electric light .ind power
plants.
The incorporators arc Charles F. Smith, William F. Adams

has

filed

articles

of

incorporation

and -Mbcrt R. Denu.

WKVKRHAEUSER. WIS.-Thc Weyerhaeuser & Island Lake Tele
phone Company has been incorporated with a capita' stock of $3,000 by
E. J.

Erickson, C.

J.

Muclilc and

Legal.

$9,990.

incorporated with a capital stock of

and
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W.

C.

Dole.

RIGHT TO CONSTRUCT TELEPHONE LIN^ UNDER ST.\
AUTHORIZING ERECTION OF TELEGRAPH LINE.— The
Telegraph Company soucrh: to enter the
with its plant and telephone lines under

city

of

Nashville,

.

Ji

Tenn..

the statutes of that state
corporations to construct telegraph lines
along the public streets or highways of any city, village, etc., but the
use of the streets of the city for such pt;rposc was denied the company

giving

authority

to

telegraph

The company thereupon brought a bill
by the mayor and city council.
enjoin the mayor and council from preventing the company's entrance upon and occupance of the streets and the operation of its plant,
claiming that the telephone and telegraph 5v: one and the same thing,
based upon the same principle, and that the telephone is simply an improved telegraph.
It was held that, in law, t'^:e two are essentially different and that the statute referred to does not authorize the erection
Home Telegraph Company vs. Msyor and City
of a telephone line.
Council of Nashville, Supreme Court of Tennessee, loi 5. W. Rep. 770.
to

NEW YORK CONDUITS.—Justice

McCall, in Special Term, Part

I.,

rision on
of the Supreme Court, New York City, last week, reserved
an application to have the Consolidated Electric Subway Telegraph Company adjudged to be in contempt of court for its alleged failure to cTr-j
out the directions of the Court of Appeals to provide ducts in its sulway for the wires of the Long Acre Light & Power Company. Some
time ago Justice Dowling. in the Supreme Court, granted an application
for a writ of mandamus commanding the Consolidated Company to give
The Court of Appeals
to the Long Acre Company room for its wires.
Former Judge Dittenhoefer, counsel for the Long
affirmed this decision.

Acre Company,

told

Justice McCall that the Consolidated

Company had

refused to assign wire space to the Long Acre Company, alleging as an
excuse that its ducts were filled with wires. Henry J. Hemmens. counsel
He said that the
for the Consolidated Company, opposed the application.
company would build other ducts, provided the Commissioner of Water,
Gas and Electricity gave his permission for the additional ducts.

DEGREE OF CARE REQUIRED OF ELECTRIC LIGHT COMPANIES IN WIRING FOR LIGHTING HOUSE.— The defendant company had attached to the house of the father of the plaintiff, directly
beneath one of the windows, a device known as a "converter" and had
placed in position two iron posts to receive the glass insulators to which
were attached the wires used for the purpose of conveying the electric
current to the house. The plaintiff, a boy 12 years old, leaning out of
the window and seeing that one of the insulators had fallen or been
removed from its position, seized hold of the insulator in order to reThe insulation on the wires had become
place it on the iron support.
worn and defective but their dangerous condition was unknown to the
plaintiff and, in some manner, his hand came in contact with the unIt was held
covered wire and he suffered severe injuries as a result.
It is not a mere
that the defendant company was not liable in damages.
but a reasonable probability, of accessibility of electrical
apparatus used in supplying light to dwellings, etc., to and by children,
that invokes the rule that, where electrical appliances are placed where
children may come in contact therewith, the person or corporation installing the appliances must exercise the highest degree of care to preDenver Consolidated Electric Company vs. Walters, Suvent injury.
preme Court of Colorado, 89 Pac. Rep. 815.
possibility,

LIABILITY OF PRESIDENT OF ELECTRIC COMPANY FOR
MALICIOUS PROSECUTION.— The president of a power company,
upon being informed by trustworthy employees that the company's poles
were being cut down at a certain point, consulted with an attorney for
the purpose of informing himself as to the best method of procedure to
The attorney told him that he was
save the property of the company.
that
justified in making a complaint before a justice of the peace and
The complaint was accordingly
to do so was the only way to proceed.

made and

the

person

believed

to

be

guilty

of cutting

down

the

poles

But it was found that the wrong party had been taken
The arrested
into custody and the prosecution was necessarily dropped.
party then brought action to recover damages for malicious prosecution.
It was held that there was no ground upon which to base such an action.

was

arrested.

person takes the advice of reIt is a well settled rule of law that if a
putable counsel in making a complaint, honestly believing the one charged
his action, or
to be guilty, he has probable cause as a matter of law for
man of ordinary
in other words his conduct is consistent with that of a
prudence, if the advice of counsel is based on a full and honest statement
King
of the facts and information within such person's knowledge.
vs.

Rep.

.Apple

River Power Co.,

Supreme Court

of

Wisconsin,

in

N.

W.

668.

PATENT FOR MEANS OF SECURING FIELD-M.AGNET POLES.
VOID FOR L.\CK OF PATENTABLE INVENTION.-In .in action
brought by the General Electric Company to restrain an alleged infringement of letters patent No. 571,107. issued Dec. 15. 1806. to Henry
G. Reist. for securing field-magnet poles, it was held that the device
and that the patent gr.wlcd thereon was
p.itcnt.ible invention
l.ncked
In the specification the invention is described as follows: "My
relates to securing pole-pieces to revolving field magnet strucalternating current dynamos, where the fieldparticularly in
tures,
magnet poles are made of assembled laminations with a dovetailed tenon
upon the ends, so that when they arc assembled the pole-piece may
I then insert keys
he slipped sidewise into the field magnet struiture.
invalid.

invention

as to take up any lost motion between the p<ilc-piece and the fieldmagnet, the end plates of the poles being provided with overhanging lips
so
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I may
or flanges which serve to retain the field magnet coils in place.
then remove any field-magnet coil or any po'.e-piece without removing
The court held that the patent
the field magnet structure as a whole."
involved nothing more than the application of the well known dovetail
and key method to the fastening of tfie laminated pole-pieces of a fieldmagnet to the yoke thereof. "This method of fastening." said the court.
*'has been used time out of mind in all kinds of purely mechanical deThe
vices, and recently also in dynamos and other electric machinery.
invention does not present any result, whether mechanical, magnetic or

Nor was there any comThey were ail old.
which was new.
Genbination produced which had the merit of novelty or invention."
Bullock Electric Mfg. Co.. United States
eral Electric Company vs.
Circuit Court of Appeals, Sixth Circuit. 152 Fed. Rep. 185.
electric,

Personal.
MR.

Electric

BROWX,

P.

J.

Company, has

superintendent

of

the

Fremont (Xeb.)

&

Gas

as

MR. XATH.AX FLEISCHER was elected treasurer
Steam Pump Company at the recent meeting.
PROF. .\. S. RICHEY. of Worcester Polytechnic

of the International

F.

June

ried

MR.

E.

week

last

Miss Edith Holman Kendrick

4 to

at

manager

of

MR.
is

trolley

A.

CULVER,

I.

was mar-

Worcester. Mass.

& *Hud-

formerly vice-president of the Delaware

said to have decided to remain with that

company

in

control of

its

J.

J.

head of the
just been admitted

JORDAN

MR. J. M. GRAHAM, vice-president of the Erie Railroad, has received
from Kentucky State College, of which he is an alumnus, the honorary

probate by the Morris County Surrogate, his widow.
all his personal belongings, also $25,000 in lieu
of dower. To his nephew, Charles Henry Cutler, of Newark, he bequeathed
$1,000; to his nephew. Dr. Charles Cutler, of Chelsea. Mass.. $1,000. and
To
to his friend, S. S. Davenport, of South Framingham, Mass., $500.
each servant employed for five years $100 is left. The residue is left to

SAMUEL McROBERTS.

who has been made president

Chicago Subway Company, is confidential secretary
and is prominent in various Armour enterprises.

to

Mr.

J.

O.

of

the

.\rmour

MR. H. McCULLOUGH. electrical engineer for the Toledo Mining &
Power Company, of Sheridan, Mont., has taken charge of the electrical
work for the Pittsburgh & Montana Mining Company, of Butte. Mont.
MR.

SAMUEL

McLENEGAN.

superintendent of the
Inter-Urban Railroad Company, of Los Angeles, Cal.. has been appointed
general manager of the Central California Traction Company, of Stockton,
B.

formerly

Cal.

MR. W. S. BARSTOW. of W. S. Barslow & Company, 50 Pine Street,
has just returned from a six weeks* business trip through the Pacific
Coast state*, and was able to attend the recent electric light convention
in Washington.

MR. CHARLES

WHITE,

formerly superintendent of the WakeWakefield, Mass.. has been appointed
head of the new busincsn dcpartn-cnt of the Union Gas & Electric Company, of Cincinnati, Ohio.
field

E.

Municipal electric

Mrs. Cutler for her use and the support of their son.
estate is valued at $1,000,000.

GENERAL

light

plant.

WARNER,

formerly president of the North Georgia
Eleciiic Compniiy. of Atlanta, has resigned from the board of directors
of that crporatinn.
It in Htated on good authority that the dissensions
in the management of the company have been definitely settled.
A.

R.

HOWARD

CROWELL.

H.

expert

on

the

staff

of

the

New

Vork Slate CommiHuion of (ias and Electricity, has been rclaincii by
.Mayor Thompson, of Detroit, to investigate the supply of electricity on
public account to that city by the Detroit ICdison Company.

MK. A. W. Q. BIRTWKLL, assistant treasurer of the Houston Electric
Company, of Houitton. Tex., ha* resigned |i» l»ecome assi^itant treasurer
of the .Norlhcrn Tcxa* Traction Company at (''ort Worth. Tex. Mr. II. I,.
Harding will succeed Mr. Ilirtwcll a% assistant treasurer of ihc llnuNtoii
Electric Company,

MK. C.M-VIN W. RICE,

Amcriain Society of Mechanical Engineers, sailed for Europe last week with his wife, who is
in po*»r health, and will slay some months at one of the (»crmnn npiis
Mr. Rice will return home and then
to take the waters and trralnicni.
go back later for Mrs. Rice.
secretary of the

NEWMAN

.MR. (f. W.
the North Ka»t Electric
cfTrct

July

1,

ha« resigned his position as suiicrintendrnl of
( nmimny,
Nurlh East, Pa., to take
will n«*umr ihr pii«itioii of KenernI niniiagrr of

Ught & Power

when he

Kdina Electric Liicht
cently purchased by Mr. Newman and
the plant

rif

the

SAMUKL

fir

W.

MOWKKMAV.

J'ower Company, which wa-

re

astturiates.

who

for some lime represented the
Stanley Electrical ManufarltinnK ( ontpany and the General Itu-anrlcscent
Arc Light Company in Philadelphia, has lately csiablished an otTwc in
the Real Estate Trust Ituilding. Philadelphia, t>i sell electrical apparatus,
acting a« agenl for the (ieneral Electric Compaiiy's motors.

MR.

Newton

Eat*!

Cutler.

The

Ohio, has just issued a
pumps and hydraulic machinery.

Canton,

Canton-Hughes Pump Company, of
booklet devoted to its stamp

64 -page

HASCHKE STORAGE BATTERY.—The

Haschke

Storage

Battery

Chicago, affiliated with the Auto-Buggy
Works at the same address, has issued a circular showing the application
of the Haschke compound storage battery to automobile and power boat
work.

Company.

598

Monroe

Street,

recent

addi-

Westinghouse Industrial Series of pamphlets have for their
subjects the electrical equipment of machine shops and cement works.
One de:>cribes the electrical equipment of machine tools in the plant of the
Firth-Sterling Steel Company, and the other is a description of the electrical equipment of the Bath (Pa.) Portland Cement Company.
tions

to

the

NERNST LAMP INSTALLATIONS.— Two

recent publications of the

Nernst I^nip Company are beautiful specimens of the pamphlet art in
cover, type, illustrations and paper.
One is entitled "A Departure in
Office Buildings." and describes the Larkin Building in Buffalo and its
lighting by Nernst lamps.
Tbe other, entitled "Electric Lighting in the
Department Store," describes and illustrate^ the lighting of a number
of department stores in different cities.

COM.Ml'TATING-POLE RAILWAY MOTORS.— Bulletin
Company. Schenectady, N. Y.,
These motors
mutating-pole, direct-current motors.
ratings ranging from 50 hp to 200 hp for 600 volts.
General

the

Electric

No. 4508. of
devoted to com-

is

now

are

ofTered

in

claimed that
comparison with the usual type the conimutating-i>ole motor shows less
ill
wear on the comtnulator, marked reduction in the heating of the comIt

is

mutator, increased life of the brushes, flashing at the commutator largely
reduced, if not entirely eliminated; increased efliciency and free running
capacity because of lower core and commutator losses, practically sparkless commutation even on heavy overloads, and greater service capacity
of motors iKJssible by use of forced ventilation.

MR. C. G. CURTIS, the inventor of the Curtis steam turbine and a
graduate of Columbia University, was made a Master of Science at the
commencement exercises of his alma mater last week in recognition of his
standing and achicvemenis as an engineer.

MR.

to

Ella Poole Cutler, receives

degree of Doctor of Engineering.

MR.

the late Charles Francis Cutler,
Telephone Company, which has

WESTINGHOUSE INDUSTRIAL PAMPHLETS.— Two

lines.

has been appointed general manager of the Cleveland. Paincsville & Eastern and the Cleveland & .\shtabula Railroads, at
Wiltoughby. Ohio.

MR.

CUTLER. — By the will of
New York and New Jersey

CANTON-HUGHES PUMPS.— The
Institute,

recreation.

son,

F.

C.

Trade Publications.

of the AUis-Chalmers and other interests, sailed
Europe to take a few months of much needed rest and

for

.

MR.

the

ADAMS,

D.

T. BOVEY, dean of the faculty of physics of McGill UniMontreal, has been visiting the United States with his daughGreat success
ter, Miss Bovey, and his niece. Miss Fleet, of England.
has attended his efforts to secure books for the new engineering library
and contributions for the new engineering building; and Dr. Bovey hopes,
within two years, to remove all traces of the disastrous fire that destroyed
the entire engineering equipment.

PROF. H.

versity,

resigned.

A. BARTON has resigned his position
Stoughton (Mass.) Gas & Electric Company.

MR.

XLIX. Xo. av

Vol.

^Business Not*'s.
AI.I.ISCIIAI.MKRS.
its

office at

trict

Seattle.

mannRer,

lias

—

AllisClialmers

Till-

Company

gives

notice

Wash., which was in charge of Mr. G. N. I'ulvcr.
been moved to 115 Jackson Street, that city.

that
dis-

II.
M. 1!YLLESI!V Sr fOMI'.\NY have been retained as consultinR
and supervising engineer* by the .Mobile & Oliio Kailroad Company
(or Ihc rehabilitation ami electrification o( its gener.il repair shoii* at

Whistler.

.\la.

TKI.F.l'IK )NK DIUKl T( )KV tOMI'.WV. "I W '^
with a capital slock of $j5.ooo, of which $12,000 is to he employed in Missouri, with an office in St. I.ouis. .Mo., has been anlhorijed

TIIR

NATIONAL

consin,
to

do business

Ihis

in

stale.

TMK NDRTHKKN KNC.INKKKINi; WDUKS.
Hhi|i|)ed

to the

Denver & Uio

clectric-lravcHnK.

llranile Kailmail

crane

15-lon

of

special

Deiroii.

Company

construction

Mich., recently

a seco[nl j-inolor.
for

use

in

rnundlxmse nf that company. The crane uses alternating current
nicnl. and is designed 10 run on an overhead curveil track.
Till-:

MONAKCII TKI.KI'IIONK

C'OMI'.VNY. of

Cliicagn.

the

eipiip-

III.,

has

Texas. The capital slock of the
company Is $100,000 and ibc directors are John K. Nordling, Julius C.
The coni|i,-iny proIluhachrr ami Krncsl K. Yaxley, of Chicago, 111.
poses lo nianufaclure lelephunr inslrumenis ami supplies.
I.ern

grantecl a permit

10

do business

in

Siromlwrg Carlson Telephone ManuCompany. Koehrsler. N. Y.. prepareil for the iudependeni teleidhiiie eonvenlion al Chicngo, and has also ilislributed widely some clever
soitvenirs made up a. Irnnsmitler mouthpieces in c<dors on canlboarrl and

STKdMIIKKtiC.NKl.SON. -The

fnrliiring

also prepared ns postal card*.

RIDCWAV
Comiinny.

dynamo,

ArlKNCY.—

builders

has

of

appoinleil

riie

Kngiue
l>ynamo
(I'a.l
*
engine anil the Thompson- Uyan
Hay's Sons, .loj h'aivnier's Hank

Kidgway

McKwen
Samuel W.

the

ELECTRICAL

Jv.VE 22. 1907.

Pittsburg sales agents.
The territory assigned to this
Pittsburg district. Southeastern Ohio and Northern West

Building, as
office

its

the

is

THE HOLOPHAXE COMPANY,

sales department. 227 Fulton Street.

New York

City, has just opened a branch office at 157 Minna Street.
San Francisco. CaL, under the management of Mr. F. H. Poss, who
is well known to the trade on the Pacific Coast.
It intends to carry a

Weekly Record
UXITED STATES PATENTS, ISSUED JUXE
[Conducted by Rosenbaum

&

Stockbridge. Pat. Attys..

—

XoTE. The first four patents were issued June
omitted from last issue.

make prompt

1Q07.

it.

and inadvertently

4,

WAY

RAIL-

CARS; Ragnar W'ikander. Westeras. Sweden. App. filed Dec.
1906.
Provides an electropneumatic braking device in which only
one valve body is required and in which an automatic adjustment
of the braking pressure can be effected by means of each of two
j6.

controlling systems.

MEAXS

556.012.
OF TESTIXG IXSULATED WIRES; Newton A.
Wo!cott, \\arren, Ohio.
App. filed ^lay 5. 1906.
Provides means
for detecting imperfections in the insulation of wires or cables with*
out actually energizing the core save where there is imperfect insulation.
Has two dielectric contacts with which the cable engages and
means for supplying to such contacts a current of a potential less
than the voltage of the two dielectrics in series but sufficient to energize one contact when the other contact energizes the core of the
cable.

EL*ECTRICALLV HEATED STO\'E:

556.054.

Gutjahr.

Fritz

Berlin.

Germany. App. filed June 13. 1906. Construction of stove provided
with an electric lighting device.
A casing having substantially the
form of an ordinary radiating stove.
Has resistance coils in place
the

usual

furnace,

sold.

and

which will enable it to
keeping with the well-known
Only standard packages will be

reflectors at this office,

deliveries,

this

being

in

Holophane Company.
demands of increased business the Holophane Com-

the

of

1285
.

Owing

to the

pany's sales department has recently enlarged its
pies the eighth and ninth floors of the Glackner
Street.

Xew York

office.

now

It

Building,

occu-

Fulton

227

City.

of Electrical Patents.

Park Row, X. Y.]

41

ELECTROPNEUMATIC BRAKING DEVICE FOR

556.010.

of

large line of globes

policy

Virginia.

O R LD

^\'

etc.

ELECTRIC SIGNAL; George Langlume, New Orleans. La.
App. filed Oct. 6, 1906.
Provides an electric signal designed to give
an alarm in the event of a vacuum tube or condenser ceasing to
work so that it will be unnecessary for the engineer to watch the
gage.
Has a circuit closing plunger which is normally held raised
by the vacuum.
S56..'6o.
TELEPHONE APPAR.\TL'S: William Kaisling. Chicago. III.
App. filed .\pril 9, 1903.
Relates to details of construction and
arrangement of telephone switch hook and induction coil.
TRANSMITTER; John C. Kunkle. Brooklyn,
856.265.
N. Y.
.^pp. filed June 21, I9<i5.
The combination with a transmitter character bar, having two or more characters, of a transmitter
arm adapted to be brought into operative relation with either of said
characters, and means for shifting the arm to permit the transmis«56,G7i.

iron with finely divided caist iron and carbonaceous material, charging the same into an electric furnace and subjecting the mixture to
smelting heat.

a

i.361.
856.^

APPARATUS FOR ELECTROCHEMICALLY AND ME-

CHAXIC.VLLY PURIFYIXG LIQUIDS:
Westpoint, Xeb. App. filed May 25, 1906. A

Gu?tave L. Neiburg,
liquid purifying means

comprising two tubular members, one formed of zinc and the other
of copper, and located within one another, and through which the
fluid

passes.

MEAXS FOR COOLIXG ELECTRIC MOTORS;

John B.
Lynn. Mass. App. filed Oct. 16. 1906. In a motor, a stator
ring, bonnets secured to the end of said ring, a rotor or
armature mounted in bearings in said bonnets, and a tubular coil
for receiving a cooling fluid nested within one of said bonnets.

856.379.
iard.

W

or field

IXSULATIXG COVERIXG OR SHEATHIXG FOR COXTACT R.M'L COXDUCTORS; William H. Baker. Lockport, X. Y.

856.,385.

Relates to insulating coverings or sheathfiled Mar. 21, 1906.
ings for contact conductors to be used in third rail or underground
systems.
The rail is designed to be covered, except on its bottom
surface, by a special, lap-jointed covering which makes provision for
the enlargements due to the fish plates.
DE\'ICE; William O. Beck. Chi856,,386.
cago, III. App. filed June 4. 1906. The combination with controlling
meclianism. of means' adapted to set the same, mechanism for operating said controlling mechanism after the same is set. and a device
for rendering said means inoperative until the operation of said
controlling mechanism is completed.
INCLOSED FUSE; Robert C. Cole, Hartford. Conn. App.
856, 393.
An enclosed device having a tubular casing and
filed Dec. 10. 1906.
a metallic terminal therefor comprising an end closure for said

App.

AUTOMATIC CALLIXG

KEYPOARD

sion of the desired character.

RAILWAY SWITCHIXG SYSTEM;

856.273-

Macomber.

William

App. filed Feb. 20. 1905. Provides for moving and
switch and producing the indication of the movement thereof, and the fact of its locked condition.
HIGH-TENSION ELECTRIC FIXTL'RE; .Mbert S. Marten,
856.275.
East Orange, X'. J.
App. filed Xov. 27. 1903. Relates to the supporting portion of fixtures employed for high-tension electric lamps.
Aims to secure convenience in installing or repairing the lamps and
avoids a large number of parts. Has bent arms integrally depending
from a cap or plate.
Buffalo,

X'.

locking

a

Y.

rail

ELECTROLYTIC TAXK;

856,277.

App.

ada.

John F. Miller. Trail. B. C, Can1906.
Relates to tanks or vessels for elecProvides
the electrolytic refining of metals.
special features of construction in the joints
cheap, compact and water-tight.

Feb.

filed

6.

trolytic work, such as
a wooden tank having

thereof whereby

it

is

SIGXALIXG MECH.A.XISM:

A.
Pearce.
I^ndon.
England. App. filed X'ov. 28. 1906. Relates to signaling mechanism.
Provides an improved form of electrically controlled coupling between the operating rod and the rod which is connected to the

556,290.

\\'alter

signal.

SAFETY FUSE;

William

TROLLEY POLE CONTROLLER;

«56.-:93.

Andrew

Prentiss,

L.

N. Y.
App. filed Sept. 24, 1906. A pneumatic retrieving
cylinder is fixed to operate horizontally at the base of the i)(tle and
has a plunger with a link connection to a crank or arm extending
downward from the pole. Has tripping means for admitting air to
the retrieving cylinder.
Buffalo.

556,321.

New

ELECTRICAL CONTACT JOINT;

Reinhold

H.

Wappler.

^ork, X. Y. App. filed June 21. 1906. A support for miniature
lamps by which they may be a<tjusted in any position withEni|)loys a ball and socket
out interrupting their electric circuit.
joint in which the ball comprises two hemispherical cups insulated
co-operating
with
from one another and
spring rjlades in the piocket.
electric

RAHAV AY

856,324.

SYSTE.M
6,

1905.

;

.\sbury

.\n

electric

OPERATIXG

SWITCH

AND SIGXALIXG

W ilson, Wilkin^burg, Pa. App. tilod Sept.
operating mechanism for switches of tlie inter-

G.

locking type.

Edward

Woodman,

F.

Form of thermostatic apMass.
App. filed Xov. 17. i^k)6.
wherein a fusible material is employed, as distinguishe<l
rom thermostatic apparatu-i wherein a more or less volatile liquid
is used as the elt-mcnt to be acted
upon by a rise of temperature.
Has a cup with a spring impel leil plunger and containing the
Boston,

fiaratus

fusible

sul»>tance.

856.335. CABLI-: ROLLICK: William Callahan. Quincy.
Alar. 28. lof^/i.
the shceve or pulley for the cable is

the usual mess-engcr wire by
including eccentric sleeves.
556,351.

special

form

i>f

Aop. filed
suspcmlcd from
clamping mechanism,

PROCESS OF RKDl'CING IRON OXIDS;

App.
Cleveland. Ohio.
iron oxias comprising

Electric

Machine.

projecting

to

said

member

and end closure.

ELECTRIC METER; Arthur J. Martin. Rugby, England.
filed Xov. 2. igo6.
Provides a supplemental magnet for weakening the field sti englh on liglit loads.
This weakening of the held
strength decreases the counter e.m.f, per revolution and consequently increases the s;>eed of the meter.
This compensates for the
effect of friction at the light loads.
DYXAMO-ELECTRIC-MACHIXE: Charles A. Mudge. New
856,^14.
York. X'. \'. App. filed .\ug. 24. 1906.
.\ construction of dynamoelectric-machine having spaces of different extent between the cores
of the main field poles, and an interpole located in the larger interpole space.
856.412.

856.417.

ELECTRICAL CONTROLLER FOR STEAM PL.XXTS.

<^lson, Minneapolis, Minn.
.\pp. filed Mar. 20. 1905.
of electrical controller adapted for use as an automatic heat
lator for opening and closing the valve of a steam or hot
heating system.
Has electrical contacts in the path of the

John A.

etc.;

Form
regu-

water
*team

pressure gauge index hand or pointer.
856.423.

\ENTILAT1NG DYX.VMO ELECTRIC MACHINES;

Henry

In a dynamoG. Rcist, Schenectady. N. S'.
.\pP- fi'ed Mar. i. 1905.
electric machine, a rotating shaft, a bearing therefor, a core or
body carried by the shaft, fan blades secured to the end of the core or
body adjacent the Iwaring. and a shield carried by the core and

extending to the bearing.

THERMOSTATIC APPARATUS;

856.328.

— Dynamo

contact member fastened by its end
closure, and a back plate reinforcing the joint between said
a

App.

App. filed
J. Phelps. Detroit. Mich.
May 4. 1903. The fuse casing has a transparent window therein.
which is coated with chloride of lime, and a copper fuse i-s employed
so that the fumes thereof will act on the lirae and discolor it to
produce an indication.

856,292.

856,414
caising.

filed

Oct.

iritimntely

13.

1905.

mixing

Ill,

of

divided

W.

Uish.
reducing
oxid of

C(^NTROLLING

AX

ELECTRIC

CANDY SPINNING

.\L\CTIIN1-:: .\lbert D. Robinson. Lynn. Mass.
.\pp. filed Sept. (1.
Has a single switch controlling both the driving motor and
the heater and operating to start the motor before the heater is put
into circuit.
Benjamin P. Ruckcr. Wilkinsburg, Pa,
CIRCUIT
856.425.
A tubular arm is pivotc^l to swing outApp. filed Sept. 2i. 1904.
wardly frcum a vertical position where it cU^^es the circuit. Contains
a solenoid and plunger which Is drawn upward to release a detent
to i>revent such outward movement of the arm.
1905.

BREAKER;

856,429.

Hor.icc

The method
tinely

856.424.

.•\pp.

COMMUT.VTOR BRUSH;

Rob- rt Siegfried. Pittsburg, Pa.
carbon block is first perforated with a
.\
Jan. 3, 1905.
hole or recess and a cylindrical piece of gauze is ex*
into this hole by a drift pin.

filed

longitudinal

panded

ELECTRICAL WORLD.
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SYSTEM OF ELECTRICAL DISTRIBUTION;
A

856.430.

Simon

B.

Storer, Syracuse, X. Y. App. filed Nov. 23, 1904.
system of elecdistribution comprising a source of polyphase electrical energy
and distributing conductors that are respectively connected to the
middle points, to the extremities and to intermetfiate points in windings with which the said source of energy is provided, the middle
points of the generator windings being connected together and
trical

grounded.

CENTRIFUG-'VL

856^433.

Knut Tomberg,

SWITCH FOR ELECTRIC MOTORS:

L>Tin. Mass.

App.

filed

July

10.

1905.

Provides an

arrangement of switch for induction motors in which the contact
carried by the centrifugally movable member of the switch is moved
by said member substantially at right angles to a centrifugal direction.
In this way the pressure between the electrical contacts is
in no wise dependent on the centrifugal force.
BLOCK SIGNAL SYSTEM; Elmer F. Bliss. Schenectady,
S56a^.
S. y. App. filed Dec. 5, 1906. Has various features, including an

AUTOMATIC

856,484-

Moore, Newark. N.

vacuum

Vol. XLIX, No.

FOR VACUUM-TUBES;

GAS- FEED
App.

J.

25.

filed

May

1906.

8,

D. M.
The combination

tube, a thermostat heated by current varying in amount
with the resistance of the gas in the tube, and means controlled by
said thermostat for supplying gas to the tube in regulated amounts
so as to maintain the gas tension or sdensity therein at substantially
normal degree.
of a

INSULATOR; Charles L. Peirce, Jr.. Chicago, 111. App. filed
Jan. 29. 1906.
support or pin for a glass insulator, comprising a
piece of angle iron surrounded by a coiled metal spring, the ends
of which engage holes in the angle iron.

856,488.

A

KEYBOARD TELEGR.\PH TRANSMITTER; Richard WelDusseldorf, Germany.
App. filed Dec. 5. 1906.
Relates to a
keyboard telegraph transmitter so constructed that the contact slide
is moved along the contact rail with regularity, and without undue
speed, or e\*en if the key is rapidly depressed.

856,504.
ters,

TROLLEY POLE FOR CONDUCTING ELECTRIC CURRENT TO VEHICLES; Robert and John Lindsay. Dunedin, New

856,535-

Zealand.

June 26. 1905.
Construction of trolley pole
adapted to telescope longitudinally and spring
whereby the pole may be reversed without removing the trolley wheel from the wire.
SHAFT OSCILLATOR; Charles E. Lord and William F.
856,538.
Bouche, Norwood, Ohio. App. filed Jan. 25. 1905, The end of the

formed

.^pp.

filed

sections

of

outward,

pressed

motor shaft has a spring impelled stud therein which engages a disc
revolving in a horizontal plane at the end of the shaft.
STARTER FOR ELECTRIC MOTORS; William C. Mayo and
856,540.
John Houlehan, Ei Paso, Tex. App. filed Feb. 11, 1907. Starter
for electric motors designed for direct-current, shunt-wound motors.
Provides means which will automatically cut out the resistance in
accordance with the variations m line current due to the speeding

up

WINDING FOR ELECTRICAL APPARATUS;

raa-

MAXIMUM DEMAND INDICATOR;
Mass.

App.

filed

Nov.

indicator of the type in which a
be m^sured heats a portion of
expanding the gas therein, which
an adjacent receptacle which is
split.

1906.

13.

Francis

H.

A maximum

Bowman.
demand

conductor carrying the current to
a tube containing liquid, therebv
causes the liquid to spill over into
graduated to indicate the amount

CONTROL SYSTEM FOR ELECTRIC VEHICLES;

856,448.

William

Cooper, WiUcinsburg. Pa. App. filed Oct. 3, 1906.
Svstem of elecmotor control having means for automaticallv interrupting ttre
supply of energy to the motors upon the occurrence, for any reason,
of a material difference in the motor speeds.
tric

BLOCK SIGNAL SYSTEM;

Laurence A. Hawkins. Schenectady, N. Y.
App. filed Dec. 3. 1906. Signal system having track
rails energized by transformers connected in a special way
across

856.465.

the leads of a three-wire system.

BLOCK SIGNAL SYSTEM;

856,466

N.

tady,

App.

Y.

filed

Jan.

Laurence A. Hawkins. SchenecRelates to

1907.

11.

the above.

PRODUCTION OF CALCIUM ALLOYS:

856^75.

modifications of

Franz Von Kugel-

gen and George O. Seward. Holcombs Rock. V a. App filed Mar
The process which consists in elcctrolyzing a molten cal1905.
cium salt in the presence of a cathode of fused zinc, whereby is
produced an alloy of calcium and zinc.

30,

ELECTRICAL CONTROLLER:

856,^6.

George

Todd,

are avoided.
SYSTEM; F. B. Cook and J. G. Nolen, Chicago, 111. App. filed Feb. 2, 1903.
In a telephone system, the combination of a subscriber's line circuit, means for supplying current
to said circuit, a line lamp signal associated with the line at the
central station, a normally open local circuit, including said lamp
and source of current, and a non-inductive circuit-closing device
adapted to be operated by current flowing through said line circuit
and adapted for closing said local circuit.

TELEPHONE

856;57o.

856,4"5
Production of Calcium Alloys,
arrangement for closing the circuits of the transformers ahead of
the train whereby a plurality of transformers may be controlled
through a single conductor or pair of conductors.
856,441.
Pjttsfaeld,

Miner Bar-

A

cus, Schenectady, N. Y.
construction of
App. filed Oct. 31, :9o6.
winding for reactance coils and transformers by which eddy currents

=S

=0=

—

motor.

of the

856,566.

Uird and John P

.Manchester, England.
App. filed Feb. 4, 1905.
Relates to
controllers for electric motors and provides a fuse for opening
the

BLOCK SIGNAL SYSTEM; Laurence A. Hawkins, SchenecApp. filed Nov. 8, 1906. A block signal system in
N. Y.
which the rails are conductively continuous for all currents. Has
transformers and signal controlling relays connected to the rails, and
normally open switch contacts in circuit with said transformers and
arranged to be closed by an approaching train.
OUTLET BOX: Samuel E. Huntting. San Francisco, Cal.
856,640.
App. filed April 12, 1906. Relates to the installing of electric switch
856,583.

tady,

and switches of the "flush" type in the walls of buildings in
course of construction. Has flanges at the top and bottom between
laths pass, thus supporting the frame.
plates

which the

SUPPORT FOR ELECTRIC SWITCHBOARDS;

856,666.

Warner, Rockford,

L.

App.

111.

construction

of

tails

filed

brackets

of

Oct.

26.

Romaine

Relates to de-

1905.

by which switchboard panels are

supported on vertical posts.

BLOCK SIGNAL SVSTEM;

856,670.

App.

phia. Pa.
the train
stations

Nov.

filed

movements

28,

Charies C. Anthony, PhiladelProvides means for controlling

1906.

either direction of a block comprising two
and a single connecting main track and having one or
sidings entering said track between the stations.

more

in

ELECTRICAL HEATER AND EXPANSION COIL;

856,736.

Miltop

A
App. filed Sept. 13. 1006,
H. Shoenberg. San Francisco. Cal.
receptacle has a plurality of parallel tubes passed therethrough which
contain spiral resistance elements.
The tubes arc connected in
series at their ends whereby the current traverses the resistance
elements of

all.

ELECTRIC CONTROLLER:

856.737-

App.

Mar.

Richard

Van

R.

Sill.

Newark,

Features of construction of a conincluding roller contacts spring pressed
together and which embrace sector blades on the controller shaft.
EQUALLIZER FOR GENERATORS; Severn D.
856,7-^1.
Sprong, Brooklyn. N. V. App. filed Mar. 26, 1906.
Automatically
maintains a uniform distribution of load between generating units
operating in parallel, or any other distribution of load between said
N.

J.

troller

filed

street

for

cars,

1007.

6,

etc.,

LOAD

units.

ELECTRIC LAMP SOCKET;

856,755.

Joseph

Anion.

New

York.

App. filed Mar, 1. 1906. Details of construction of an electric
lamp socket having a porcelain block with the threads for the lamp
molded directly therein.
The contact is made by lateral spring
N. Y.

blade.

TIITRI) RAIL FOR ELECTRIC RAILWAYS: William F.
Kemper, Chicago, 111. App. filed Jan. 21, 1907. A cover adapted to
overlie the third rail and protect the same from snow and ice. Means

856.78.?.

are provided for shifting the cover during the passage of a train.

INSULATOR:

Charles L. Peirce. Jr.. Chicago, HI. App. filed
in modifications of No. 856,488.
loseph S. Reynolds, Santa Barl>ara.
856.807.
Cal. App. filed Jan, 30. 1907.
A resistance element including n sheet
resistance
and
wire
threaded therethrough in porallel rows.
of asbestos
APPARATUS; Victor C. Balding. Little Rock.
856,817.
Ark.
App. filed Mar. u, ij>o<j. An instructing device for telegraph
oneralors hy means o) whicli the movement of the contact lever
f>f
a inounder mav be recordcil upon a tape or ribbon in such a
manner th.it mkI record may lie tranamitted to another sounder.
nicnns for perforating the Inpe.
I ncludei
856.801.

Jan.

1906.

29,

Relate*,

ELECTRIC HF-ATER:

TELEGRAPH

main

when

or

856^7.

«56.53»— Shoft Otcillator,
either when the current ritcccds a predetermined limit
•
the voltaKe falls briow a dctirrd value.

circuit,

ALTERNATING CUKKENT MOTOR;

Renjamin G. Limme.
App. filed Feb. J7, ivm.
fn nn alt/n-naling current
cnmhinatlon with a prinKirv mrrnhrr havinK n window
adapted to procure a phtrsllly of ntirnhrr^ of mAffrirtic pnlc« and
""""• '' ' '^'-inKtnjf from one numhrr .to Another, of .1 ^econdAry
n
<u A plufAlity of windinK* of diflfercnt rciistnnce thni
Pitliburg.
nio*ar. the

f"

'

pr.

856,^3.
I»

;...., ,

....

ly

effective

for

different

numheri

^'•10
'

of

poles

In

the

i.,;,rr.

AUTOMATfC GASFEED FOR VACUITM TUBE LAMPS;
M Mn'.rr. Nr^arV. V J. App. filed May R. 1006. The method
"T density of a

''

'1.
'*'

I'a.

'id

in

lube.

vacuum t«be lAmp

Accordance

with

vartAttnn*

At

in

ELECTRIC FIRE ALARM;

Isaac M. Simons. Youngstown.
Feb. 26, 1007. A itwitch bl.nde is normnlty held in a
the circuit hy a strip of fusible material which
melts when exposed to undue temperature.
IJUKGLAR ALARM; Bernard St-iub. New York,
FIRE
8$6.9i4.
App. filc^ Sept. 14. 1906. A burglar alarm Hystem designed
N. V.
tn be of very simple construction and easy installation.
Has an
annuncinlor and threads or cords connecting the same to variolic
points to hr protected.
856,9^1.

Ohio.

App.

pi tuition

filed

iipen

to

AND

ELECTRICAL INTERRUPTER AND RECTIFIER;

856.gjj.

A.

Vnrnell.

(
•

I^os

Angdes,

Ciil.

App.

filed

jiine

16.

Harold

loos.

SPRINGJACK MOl'NTING PLATE;

8^6.0^1

Im

.i(fn.

I'

nujnck

•Ixrt

III.

.'\pp-

Oct. j8. 1905.
n{ .ingulnr damping
the ends of said plate.

fil**<l

•npp'»rlini{
rnrinl «rciirrd nt

Unrry P. Hibbard.
The combination with a

plnte.

lugs

forme<!

ol
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O.

By

G. A. Cellar

of June

compound

DeGlehn

1305

16.

published an article from

locomotives,

for

Chemin

the

de

Per

d'Orleans. at the Baldwin Locomotive Works, in Philadelphia,

under a short-time contract.
1302

Experiments with Concrete Telegraph Poles.

The Nczv York Herald,

a Philadelphia correspondent, describing tlic building of twentj

to the

number of

It is

500, calling for

stated that

more than

all

the drawings,

10,000 parts in each

locomotive, were received from France, and were

all

marked

Niagara Convention of the American Institute of Electrical Engineers. 1306

New

in

the
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1112

Convention of Railway Telegraph Superintendents
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New
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By

II.
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of
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and
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Type

at

Fastenings

Convention of Railway Telegraph Superintendents
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News

News

Week'y Record

l-'Icctrical

Patents

dimensions were

is

in

stated that the regular force of
difficulty

and

tlie

in

milli-

Baldwin

workmen used

witli less liability to

error than

regular work, owing to the greater simplicity of the
N'ot only

was there no trouble with the metric

322

system work on the ordinary American

'325

and metric work were carried on

325

without confusion. The superintendent of the works, a wellknown American locomotive builder, is quoted as saying that

1326

in

tools,

but the customary

the shops, side by side,

1327

329
nf

it

metric sj'Stcm.

Watt-Hour

Portable Sub-station
Exhibits

all

1318
Induction

By H. W. Young

Meters.

Terminal

Literature

Electrical

.\ffecting

their

is,

These metric drawings were used

them without any

Direct-Current Voltmeter,

that

>i3S

he does not
engiifcs, tliat

believe,

after

his

experience with

these

French

any subsidy, or extra exp-iKO. would be necessary
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American manufacturers

for

struction

executing contracts

in

for

con-

and that the alleged extra

metric system,

the

in

expense in providing special tools or machines has been greatly
exaggerated.

taking this

In

New

be remembered that the

to

and that

paper,

consideration

facturer

of

York Herald

it

is

a pro-metric

is

Nevertheless,

we

believe that

by an impartial manu-

subject

the

him that American

convince

will

consideration,

clients,

and 3et so loose has the ordinary business morality

become

that the rake.-off

able with prison stripes.

tools

readily

are

To
down

take up the code as

As

acquire the system, and that the extra ex-

pense of doing metric work

it

Aluminum Wire.

The Elcktrotechnische Zeitung

recent

gave an

issue

account of the proceedings of the Dresden Elektrotechnischer

which

at

aluminum

Mr.

Hopfelt read

It w-as

coils.

communication upon

a

pointed out that aluminum wire always

forms a superficial layer of oxide, which prevents the further
oxidation of the wire in

This layer

air.

dynamo

direct-current

Since adjacent turns

field-windings

greater transvoltage than 0.06 volt,

it

is

virtually an insu-

is

lator to pressures of less than half a volt.
in

develop

rarely

evident that

layer of paper, or other insulating material,

is

if

a

a suitable

employed between

adjacent layers, no further insulation will ordinarily be needed,

Moreover,

thus greatly simplifying the winding.

out that after the coil has been

wound

may

it

pointed

is

it

be immersed

in a

solution and so treated that an electrolytic layer of insulating

form between adjacent turns and

material will

layers,

so

.is

still

further to improve the insulating strength of the winding

for

internally

aluminum windings

objection to

Of

developed pressures.
in

course,

same conductance

and are not necessarily more expensive

copper,

in

yet they are distinctly bulkier,

than copper.
this

and

in that

can be

If the cotton

A

reduce the disparity.

in

metal,

way more expensive

of those windings

marked economy

and

aluminum

in favor of

claimed by Mr. Hopfcit, under certain conditions.

is

as

off the field-windings,

left

reduce the volume

help to

will

the principal

dynamo-electric machines

that although they are lighter for the

is

It

is

to

be remembered, however, that copper wire insulated with enamel

now

is

We

obtainable.

competitive

and retain

A

Code of Ethics.

code of ethics

is

rather the product of evolution than of

printed on page

131

1

will

a

st-rvc

elevate

grown

has

the

plane

of

E.

E. committee,

useful purpose as at least

embodying some sound suggestions which,
to

I.

professional

if

<'.t

which the analogies of other pri/fcssions do not
is

it

easily

no such thing as the transfusion of conscience,

a few universally recognized rules of conduct founded upon

•Miund ethical priiviples help to cstabliKli th;rl consft)siis of pro.fc^sional

opinion

that

the last resort the thing

Ill

molds professional

ultimately

most to be desired

is

practice.

just plain,

old-fashioned righteousness of the rigorous kind thai too

men
It

is

in
.1

dents

all

walks of

sinister

when

life

comment on

seek

plausible

it

excuses for dodging.

desirable formally to proclaim

the acceptance of commissions as
in

many

existing husincAs methods and prece-

the conunittcc fnids

improper.

or ever could accept a commission

at

There are many

al-

intended

to

so

instance,

plainly

name

them

to

Sharing in such crookedness should

his self-respect.

On

company.
ardization,

the other hand, paragraph

and not always

sional ethics

The

judgment.

in praise of stand-

5,

and astonishingly out of

utterly

is

vocacy of commercial standards

commended

to be

engineer to

of

relations

There are precedents

cerns.

here, however,

engineer should give

it

The

inconvenience.

his

to

con-

among our

legal

work

clients

we

tions 15

and

easily dealt

is

and the

whatever temporary

at

electrical

engi-

some very

close

the

likewise involves

questions of ethics, perhaps the^nost

Broadly,

relations with

if all

dealing with

section

neer's property in his

the entire code.

difficult in

think the committee has gone rather too far

we hardly

in sec-

In the case of a regularly employed engfineer the

16.

mutual rights ought to be clearly expressed
but

rival

the square deal that pays,

is

it

squarely

are

with

open and above board the situation

In the long run

with.

as professional

client

brethren which can be safely followed, and
clients are

for ad-

place,

entirely outside of profes-

is

with in the report, involving relations

dealt

contract,

his

in

think that the data of an engineering department

should be treated as trade secrets, although

manifestly

is

it

improper for an engineer to make them public without permisor

to his

a

use

to

An

them

any underhanded and

in

own

conscience.

it,

disingenuous

however gained,

engineer's experience,

own.

his

is

which he must be responsible

for

hardly seems possible to reduce such

It

matter to a formal code or to

regarding the source^

split hairs

of experience.

No

A

Engineering

so rapidly and along so many, various lines that

There

apply.

for

tests,

heeded, will tend

cmiluct.

has tended to outrun prccctlcnt and has had to meet conditions to

sup-

true, yet obviously fitted to lead to im-

subject to righteous use of

special creation, yet the report of the A.

is

be as repugnant to the engineer as association with a swindling

sion

ICngineer's

it.

themselves

in

deceive that no reputable engineer could set his

manner.

The

have seen too many statements

proper conclusions, to use a mild term.
leged

in

not only should the engineer refuse

which an essential part of the truth

and rigorously

literally

worth saving

reputation

crooked enterprise, but he should not sign

to a

to a report in

pressed.

a

in

name

has a

and one thing has no proper place

lacks

to the first specification,

to lend his

usually small.

is

as will be instinctively followed by

man who

any conscientious
it

stands, the general principles laid

it

main such

are in the

workmen

Verein.

We

should like to see this practice made a penal offence, punish-

Yet one thing

Coils of B.^re

the engineer's greatest temptation

is

and the one oftenest excused by disingenuous arguments.

capable of making machines laid out in metric units, that the
readily

26

statements on behalf of the metric system

its

are not likely to be unduly weak.
careful

into

article

XLIX, No.

Vol.

honest

man

the expense of his

similarly troublesome question arises in case of the con-

sulting cnKiiu'cr

confidential

who

is

often put in possession of iniiwrtant

data by his clients.

moral responsibility

is

faithfully serve his clients

using

against

them

and

later

his

goes.

professional

The

delicate matter

mittee

equiptucnl

relations

of

make
so

engineers

his

far
to

in

that

— even

There arc times when the public
;iii(l

press.

in

ever

experience a part

his

the

the

general

public

is

practice

rather

a

that the

com-

But nevertheless

engineering questions should never be

the public press

of engineering

full

as

and we appreciate the inipnrtancc

we cannot agree

think

who must

communications,

confidential

has assigned to the technical

discussed

we

not morally justified

is

their

while feeling eiUire liberty lo
of

In each case

akin to that of the lawyer,

is

the public press

to the point of controversy.
vitally interested in

matters

becomes the most

cffeetive

June
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Unless-the questdon, however,

place for discussion.

which

-tile

course

public

a party,

is

comment

coniine

to

certainly the

is

it

organs.

technical

to

one

is

more

to

which abroad

We

ously.

most

the

have

in

of which the code should take sharp cognizance.

seri

Altogether

the report before us forms certainly a praiseworthy and dignifor

basis

tied

and

action

effective

general

deserves

ap-

preciation.

are

details;

sure

but,

in

have

to

standard

practice,

in national

and

Manganin

of

with

Resistances

We

on page 1300

print

and Babcock, on

than

main

the

especially in international units,

For example,

was only of the

or

1.9th order,

part in 74, that being

i

the original

ohm was much

maintenance of that original
by Messrs. Rosa

a paper,

The temperature

A

which should be widely made known.

in other directions of applied science is a simple, pre-

and international system of metric units
such that whether

second

having

without

into

to

change

kilogramme-meters

or

The standards by which uniform workall

over the world are of great im-

surprising.

is

per cent in voltages, or

In the incandescent-lamp busiis

at least

In vairious electric

volt in lOO.

o.i

particular

in

commercial degree of precision called for

ness, the

and each

meters-per-second-per-

and the degree of precision required

electrical business

businesses, the commercial degree of precision called for
least 0.02 per cent in resistance, or
to current strength, the

cision

is

volt,

employed are

inagnitude,

in

miles-per-hour-per-second

ing units are maintained
portance,

ohm.

understand the other's quantitative

can immediately

into foot-pounds, etc.

0.1

writes, the units

commercial purposes identical

statements

— the

an English, French, Ger-

is

it

man or American engineer who
engineer

in

the

has

It

precision.

on the

'effect

of

resistivity

a troublesome source of error in the early days.

all

in

higher.

working

for

ohm

A.

B.

terms of the international ohm, although the precision

a subject of considerable practical importance,

results of

etc.,

a matter of

is

standard B. A. ohm, prepared by the best physicists of that

great advantage possessed by electrical engineers over engineers

ampere,

the

in

the precision of realizing the first

employed

cise

.

maintained

is

Moreover, the acquisition of precision

taken decades, however, to reach the present order of resistance

week

this

secondary measurements

the

precision

less

laboratory.

slow growth.

time,

Atmospheric Humidity.

depend upon the time and

treatment and history of the secondary standard, and various
other

the deficiency error pertaining to

The Variation

pre-

in

care he gives to the measurement, the kind of measurement, the

are

have been a few unfortunate incidents

part, yet there

loss

We

country escaped blatant methods for

this

The

order.

lifth

cision realized by the observer will

regarded very

is

or the

less,

dignified

rather surprised that the committee did not take up the matter
of advertising methods,

perhaps one order
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i

ohm

is

at

In regard

in 5000.

commercially necessary degree of pre-

seldom closer than

0.3

per cent, or 0.3 amperes in 100.

the

by the use of manganin,

More

manganin

in

standards that have perplexed physicists, and which

appear to be connected with temperature.

Babcock show
ganin

resistances

Fig.

of

is

a source of con-

man-

of their paper indicates that

i

construction

usual

the

did not

Messrs. Rosa and

that the humidity of the air

siderable variation.

was

recently,

been greatly dimin-

this difficulty has

There have been outstanding variations

ished.

material

the early standard German-silver resistances

in

much

varied as

part in 5000 during the year, under laboratory conditions

as

I

of

use,

being highest in August and lowest in

The

March.

source of variation has been traced to the moisture absorbing
properties

of

origin.

is

It

a

shellac,

customary

hard,
to

resinous

insulator

double-wind

organic

of

coils of fine insulated

manganin wire upon a shellacked spool of hard rubber,

to paint

the winding with shellac varnish, and to bake out the solvent,

leaving the solid shellac on and under the wire.
that

when

It is

shown

these spools are exposed to variations of atmospheric

humidity, they absorb or evaporate moisture in corresponding
degree, so that the shellac expands and contracts accordingly.

In order that engineers and electricians shall be able to secur-a

given order of precision

in

their

measurements, as above

The
to

estimated,

it

is

necessary

that

physicists

general,

in

and the

national standard laboratories in particular, should be able to

work

to a

i

in

io'\

ments by particular groups of

by physicists.

10"')

Similarly,

if

we take

if

engineers, then

it

is

it

in

10',

should be worked

the

3.7th order

(i

part in 50.000.

important that the physicists should be

a matter of experience,

it

is

all likely to

returns in time to
'1

its

wire

baths of

ill

lessens

it,

slowly

absorbs

oil

is

that

for the reason, as

manganin

moisture

immersing the

it

is

considered

of standard

limits

thought by saying that

of

order, than to preserve voltage

if

ideas,

a

wc may express

the

same

national standard laboratory can

delirmine and maintain a physical unit

to

the sixth order, or

then trained observers

part in

1

1.000,000.

a

;

resistance.

so that

Since

limit, the coil

coils of

manganin

to appear, that the oil

precision of, say,

specially

or

I

is,

fortunately,

contained

in

the
in

the moisture contents of

to

and must seriously

so

as

to

be

In

a

The cure

stated

particularly

to

affect the

instances,

subject

to

coil

for this source of loss in precision

he easy, and consists in sealing the
either

in

glass

or

in

exclude the atmosphere and the

therein.

few

pointed out to have varied nearly 0.4 per cent,

resistance

wax, so as

and then hands

The variations naturally occurring

laboratory precision.

prepared

part in 250.

in.inganin

air,

are usually very slow and small, but they affect

this iiiHiience are

order

made

from the

due to variations

coils,

standards to a preci.sion of the fourth order.

the

such a

does not stop the variation, but merely

moisture to the shellac.

coils

Reversing

in

original resistance after exposure to drier

he curious fact

easier at present for the physicists to preserve resistance stanlifth

more

be within the elastic

the limits of industrial precision,

dards to a precision of the

wire

cross-sectional area equally minutely

its

wire under tension offers slightly

the

the shellac,

As

air stresses the

very minutely and at the same time

in

able to preserve standards to a precision of the 4.7th order, or
I

damp

is

as being needed industrially in certain resistance meas-

urements, then

it

the third

we take

I

in

as to lengthen

diminish

air.

electrical

expanding

these stresses are

as needed in voltage measure-

important that the fourth order, or
to

Thus,

higher order of accuracy.

order of accuracy, or

shellac

manner

In practice,

therefore,

good

paraffin

water vapor

no go<id manganin

working with secondary standards obtained from the laboratory

resistance coil should be constructed employing shellac, without

are

sealing

likely

In

secure

a

lesser

degree of precision,

in

general

it

carefully in solid paraffin.
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weather, in wliose fervent breath was a

of the heat stored up from the cold months of April and
Maj-, the American Institute of Electrical Engineers began its
twenty-fourth annual convention, at the Cataract-International
little

Hotel, on June 25,

the

no season of the year

is

exercises

than in leafy June, and just

and abundant

flora is

lasting

until

the region of the Falls

a

now Goat

Island with

shady

delicious,

the 29th.

more

retreat,

At

beautiful

its

unique

which more

than once looked tantalizing, seen from the windows of the
convention hall, across the splashing waters of the American

A

Niagara convention fails rarely of good attendance,
and the engineers who have been there before, flocked again in
large numbers to the great cataract, to mingle their voices once
rapids.

more wkh

that

which for nearly 20 years

of the great falls

XLIX, Xo.

26.

Quecnstown and back up through Queen Victoria Park, thus
all the old and new power developments
and their lines. On Wednesday afternoon there was a most
enjoyable trip to the Natural Food factory, with tea, and an
opportunity to inspect the various and ingenious uses of electric
heat and power around the plant.
There were, of course, a
number of other visits during the week to the power stations
and such of the electrochemical or electrometallurgical works
as were thrown open for inspection. The ladies had an automobile ride on Thursday morning, and in the evening the Institute
gave a reception at the Cataract Hotel. The meetings of the
week were held in the large room which was the dining hall in
the old days, and which was decorated with flags, etc., for the
occasion. The local committee was on hand all the time and was
bringing into view

Engineers. *
tine

Vol.

to

Twenty-Fourth Annual Convention of the
American Institute of Electrical

Favored with

WORLD

C A L

assiduous

in

its

Barton, chairman

Paine and

W.

attentions.

E.

;

It

.comprised

Messrs.

Philip

G. Acheson, H. B. Alverson, F.

P.

H.

B.

N. Ryerson.

Several of the past presidents of the Institute were in attendance, and an interesting possibility developed as to their

informal union to assist in promoting the work and

closer,

welfare of the society

The present

constitution of the Insti-

past have been such a constant stimulation to inventive ability
and engineering skill. At tirst sight, indeed, the programme

tute recognizes the existence of those wilio have carried off

convention would indicate that the papers commithad been obsessed with power transmission and could
At the recent Washington
think of or plan for nothing else.

mate "has beens" on the council, so that they can still foster
some useful pet policy or follow up lines of development due
But there seems to be an idea that with
to personal initiative.
perhaps 12 or 15 past presidents on the active lisit with tried
experience and a tested loyalty to the best interests of the body,
it might ait times be well if their collective wisdom were mad,
available for advice and suggestions, in an informal way, as
to new problems confronting the body from year to year.
A.;

of

the

tee

convention of the Xatianal Electric Light Association, the proall known electrical topics under the sun;

gramme embraced
at this later

lo

little

Niagara meeting, the themes were narrowed down

better than one.

wise policy in

And

bringing out

while this
the

may

not be altogether

membership or holding
while

within

sight

its

and

its

blue ribbon to the extent of placing the ultimate and penulti-

"

electrical

remarkable how many of the past presidents remain in devoted service of tiie Institute quite outside
the duties and work imposed by curreni ofiice in the council.
Rotation in office is the great fundamenf.il American principle,
and while it is realized that probably none of the past presidents
will ever fill the chair again, there is also a feeling that it might
be well to keep them in more intimate touch than at jirescnt

visits

with the inner afTairs of the Institute.

the

interest,

fact

is

undeniable that

sound of the thunderous cataract, power transmission does
become the all-engrossing topic. Moreover, the electrical arts
and the Institute itself owe much to the utilization of Niagara,
the landmark in time of all the modern big dynamos, high
potentials, long power circuits, and the general distribution of
energy over vast areas. Thus in a way the recurrent
of the electrical engineers to the Falls may be regarded
in a sense as an act of involuntary homage, and the presenta
tion of power papers the formula of a sincere act of worship.

Most gratifying to everyone

after

the

all

loose

talk

in

the

papers about the destruction of Niagara by its partial diversion,
was the spectacle of a river of rapids, and of plunging cataracts
inexhaustible
;is brimful, as greenly translucent and as obviously
as at any previous stage in

its

Before the power era

history.

many points, but the
began, Niagara was horribly unkempt
stately new power houses by day and night add a dignified
frame and setting to the picture, and it is easy to see that in a
very few years, even with utilization pushed to its legitimate
limits, the intrinsic wildncss of Niagara and the beauty of the
necessary environment will be enhanced rather tlian marrecl.
The engineers have s|)oiled nothing, .nul iirive conserved a
;iit

great deal for the present anil the future.

The members straggled in steadily from the previous SaturMonilay night over 100 had been registered an<l
All day Tuesday they straggled in by batches, and the
Ii:i<Ikc<I.
proliability i.s that al least 250 to 300 would be in attendance
day, and by

The most pictures(|ue and dramatic
Morgan Urooks. who, within a week,
couple of companions, had made an automobile run of

before the
arrival

with a
Jiliout

was

lists

closed.

thai of Prof.

700 miles, from the University of
who drew up dirty and smiling

Champaign,
breakfa.st time on

Illinois, at

at
and
Tuesday morning, in front of the Cataract House. The run
had really been mieventful, and the machine had stood up well,
although it could n<rt ca.sily have accumulated more nui
However, .Niagara w;is handy to clean it, and, refreshed with
cofTcc and rolls, the burly professor -was able lo present in full
vigor during the morning session his paper on syiKlirono\is
I

a matter of fact,

is

Secretary Po>pe and his assistants, Messrs. Wprdlaw and
Hutchinson were busy each day from dawn till midnight, and
their plans and arrangements contributed greatly to the comfort
of all.
Papers were available in good shape for each session,
and the bulletin programmes were very useful, particularly those
giving the lists of names, each member and guest registered
having been given a plainly numbered badge, so that the list was
The refinements of a
at once an easy means of identification.
familiar plan were well worked out in detail, and the location
of the bureau of information, just outside the meeting room,
was most convenient.
The address of welcome at the opening exercises on Tuesday
morning was delivered by Mr. A. G. Douglas, mayor of Niagara
I'alls, N. A'., who had been the contractor for the first tunnel
Wfirk around Niagara, about 16 years ag<i, and has been continuously connected with hydrix'lectric development in that
neighborhood, since that date.
Mr. Douglas announced that
.irrangemenls have been made with the (iener.il b.leotric Company for inmierous electric proji-clor lanterns for illuminating
the falls.
The lanterns will be equipped for throwing variis the
colored light U'lxm the falling water and the spray.
Il
expectation to illuminate the

falls

every night, but to use the

colored lighting e<iuipmenls perhaps only three times per week.
The e(|uipmcnt is now being inst.alled .mil will probably be
for use by

rc.idy

August

15.

I'^illowing tbe address of

duied

Presiileiil-elect

II.

welcome, President Sheldon intro-

(i.

Slott,

who

outlined

briclly

the

policy which the incoming achninislratinn will iidopl with refer-

ence to the work of the Insiiiule,

now

limits ihe menilnrsliip of

machines.

persons,

During the week there were various enlertaiimienlH of a
On Tuesday after
never hackneyed, characler.
no<in, a trolley ride was taken over the wild fiorge route, down

lo

fnmiliar, but

it

it

is

Ihe e.xpeel.ition to

tin-

.\Uhough the constitution
connnittee on pipers lo

have each of these

live

live

piTsons

net as a chairman of a special sub-coimnittcc ilcvcud lo
one partlrulnr branch of work of the general committee.
Thus
there will be a .sub-commiltcc on eU-ctric railways, anollur on

Ji
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lighting, another on general engineering, etc.
Mr. P.
H. Thomas has been appointed chairman of the general committee on papers.
Dr. Sheldon then delivered his presidential address, entitled
"The Properties of Electrons." The paper by Dr. .\. E. Kennelly and Mr. E. R. Shepard, on "The Heating of Copper Wires
by Electric Currents," upon request of the authors, who were
unable to be present, was read by title.
Mr. H. W. Fisher then read his paper on "Power-Factor,
Alternating-Current, Inductive Capacity, Chemical and Other
Tests of Rubber Covered Wires." The discussion was opened
electric

by Dr. C. P. Steinmetz, who pointed out that the chief value
of the paper lies in the suggestion concerning the desirability of

measuring the energy loss in the dielectric of a cable. It is
not proper, however, to judge the quality of a cable solely by
its
dielectric loss.
The value of a cable depends upon its
ability to withstand a high voltage and to \\-ard off depreciation.
To ithe e.xtent that depreciation depends upon the
temperature it is desirable to have a low dielectric loss.
It
should be recc^nized, however, that a considerable portion of
the depreciation may be attributed to chemical action on account of some local defect or of occluded air.
Mr. H. G. Stott expressed the opinion that, although comparative tests of certain cables the compositions of whose

known

insulations are

upon a certain line of cables
which only one ingredient is changed

of tests

marked

that the tests that are

the

in

Creighton and Mr. Thomas relate to tests to be conducted by
manufacturers, while the test proposed by Mr. Xeall is suitable
for arresters already installed.
The tests suggested by the
former two writers are so severe that they can be applied to
only a few specimens of a certain line of arresters, because the
arresters

will

not be suitable for service after the tests have
It is to be noted, however,
that the test
Xeall may result in the destruction of an

been completed.
proposed by Mr.

In arranging any series of lightning arrester tests as
must be recognized that mere over-voltage tests

arrester.

standard

it

are not suitable for water jet or electrolytic arresters.
The
former remains at all times as a source of leak to ground,

while the latter permits a large current to flow
suddenly increased.

when

the voltage

is

Prof. Creighton expressed his agreement with most of the
recommendations made by Mr. Thomas, but stated that arresters

should be subjected to conditions
ones met during lightning storms.

equally

as

severe

as

the

Mr. Thomas stated that

reli-

a series

not been sufficient to justify the standardization of any rules

insulation

of

He

re-

one time.

at

commonly

making

The discussion on these papers was opened by Dr. C. P.
Steinmetz, who stated that the recommendations of Prof.

it is essential to arrange the specificafor lightning arrester tests in such a manner that they
may readily be understood and carried out by men with only
practical training.
He said that the experience with the design
and operation of the electrolytic type of arrester has as yet

much more

are of some value, yet

able and satisfactory results can be obtained by
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applied to cables are

tions

for

its

test.

Mr. W.

S.

Lee called attention

the operating engineer of having

to

the great importance to

some standard

test

that

he

not sufficient for determining the ingredients of the insulating
materials, and the purchaser must depend to a great e-xtent upon

:nay apply to arresters in place in order to ascertain if they
have been properly constructed and are in good working condi-

the maufacturer to supply the proper dielectric material.

tion.

The paper by

Prof.

Morgan Brooks, on

the graphical repre-

synchronous machines, was
presented in abstract by the author. This paper was discussed
by Mr. E. J. Berg and by Dr. Steinmetz, the former of whom
called attention to the fact ithat the assumption by Prof. Brooks
of a constant reactance of the armature circuit of a synchronous machine is not strictly in accord with the facts, while the
latter explained in detail that such assumption is sufficient as
a first approximation but leads to error in certain cases. Thus
when the machine is provided with projecting poles the reluctance is not uniform around the air gap.
The phenomenon
of such a machine can best be accounted for by considering
the reluctance to consist of two components in electrical
quadrature, one being rfiuch larger than the other. This method
is somewhat complicated, so that it is customary to treat the
subject as Prof. Brooks has done by assuming a mean value
for the reluctance and a corresponding average value for the
synchronous impedance.
.At the opening of the evening session on Tuesday, Mr. T. C.
Martin, chairman of the Building Fund, made an appeal on
of

sentation

the

behalf of the

interactions

work and

plished.

The

and

amount of cash

tlic

of

a statement of

what

Tiad

been accom-

subscriptions to date reached a total of $164,383.

contributors to the fun<l

collected,

$129,039.

There were 934

up to the annual meeting, and 963
had to raise about $20,000, and this

The committee still
might prove as difficult as all the rest, "all the slack having
been pulled in." But there were 3000 members of the Institu!i.- who had not given, and at $5 each, that, with a few other
expected gifts would lift the entire debt. But it was uphill
work. The latest appeal, sent out two weeks ago, had brought
now.

in

29 subscriptions of $649, but that was too slow to effect the

purpose of freeing the Institute from this serious financial ohHgation.

.Mr.

Martin then asked for further gifts and stated that

pledges would be ri-ccivcd during the week.

Mr. Martin's rcm.irks. the paper by Prof. V.. V.. I".
on "Protective .Apparatus luiginccring." the paper by
Mr. P. H. Thomas, on "The Practical Testing of Lightning .\rrestcrs," and the paper by Mr. N. J. Ncall, on ".\ Projxiscd
Lightning Arrester Test," were presented in abstract by the
.\ftcr

Criijrhloii,

authors.

In closing the discussion Mr. Neall explained that the difficulty which had initially been encountered in causing a spark

from an induction coil to start an arc across a lightning arrester
had been overcome by a slight change in the arrangement of

No difficulty should be experienced in testing
arresters for 75,000-volt circuits by the method proposed.
In the absence of the author, the paper by Mr. Louis Cohen

the test circuits.

on "Inductive Disturbances in Telephone Lines," was read by
title.
There was no discussion, and the meeting was adjourned.

The Burton

Bill and Its Effect on Electrical
Developments at Niagara Falls.

On
E.

the 29th day of June, 1906, by the approval of the Presi-

measure introduced in Congress by Congressman T.
Burton, chairman of the House Committee of Rivers and

dent,

tl^e

Harbors, commonly
It

is

designated in

known
its

title

as the Burton

as

"An Act

bill,

became

a law.

for the Control and

Regulation of the Waters of the Niagara River, for the Preservation of Niagara Falls, and for other Purposes."
It was
intended by Congress as a measure for temporarily controlling
the situation while a treaty dealing with the entire subject of
the diversion of the waters of the' Niagara River on both the

American and Canadian

sides could be negotiated with Great
terms of the act, its operation is expressly
limited for a period of three years from the date of enactment,
and the President is requested to open negotiations with Great
Britain for the treaty above indicated.
Britain.

By

the

From the title of the act, from the nature of its provisions
and from the proceedings before the Congressional connnittee
having it in charge, it is fair to assume, in fact, it is very generally recognized, that the sole intent of the

measure is to prewell known, are
partly within the territorial limits of the state of New York,
and partly withiji the limits of the Dominion of Canada, and as
the Constitution docs not give the federal government power
serve the beauty of the

to prescribe

falls.

These, as

is

regulations for the preservation of landscapes,

it

was necessary to base the act on the theory of a purpose different from that indicated, namely, the "conuucrce" clause of
the Constitution.

:
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PROVISIONS OF

The law

THE LAW.

Niagara River
for power purposes on both the American and the Canadian
sides
by direct prohibition on the American side where the
jurisdiction of Congress was assumed, and indirectly on the
Canadian side by restricting what was considered the chief market for power. The restrictions on the American side in brief
restricts the use of the waters of the

;

are as follows

power purposes
War.

(1) Diversion of water for

is

prohibited ex-

cept under permit from, the Secretary of

(2)

The

Secretarj- of

(o)

To

plants

War

authorized to grant permits only

is

from

already actually producing power

the

waters of the river
(6) In the

first

instance, to

no plant

tlie

amount

in excess of the

power

at date of

enactment of

law or already contracted for use

in factories

whose

in actual use in production of

were then

build-

course of construction;
(c) In the first instance, not in excess of an aggregate diversion by all companies of 15,600 cu. ft. per second somewhat
ings

in

—

under 7 per cent of the flow of the river;
(d) To no one company in excess of 8,600 cu. ft. per second;
(e) Further permits specifically called "revocable" may be
granted after not less than six months' diversion of the entire
15,600 cu. ft. shall have demonstrated that the additional amount
taken in connection with the aggregate amount diverted on both
the American and Canadian sides, shall not injure or interfere with the "navigable capacity of said river or

and proper value as a boundary stream or
of Niagara Falls."
The latter provision
ture of the

bill

the

is

its

integrity

the scenic grandeur

survival of a

more

liberal

fea-

as first enacted by both branches of Congress,

form in the subsequent Senatehaving been changed to
House conference after the bill had left the control of the
The provision will be
Conrmittee on Rivers and Harbors.
valueless during the life of the present law and no permit of
this

the class by it provided for
granted or even asked for.

is

likely within that time to be

RESTRICTIONS ON IMPORTATION OF POWER.
the time of the enactment of the measure, the chief marIt seemed to the
ket for power was on the American side.
.author of the bill and to the advocates of the measure that di-

made on

the

Canadian side greatly

excess of the possible market in the United States.

in

Therefore,

importation of power from Canada into the United States was
restricted as follows

No power

derived from the waters of the river or its
tributaries shall be transmitted from Canada into the United
States except by permit of the Secretary of War.
(2) The latter cannot grant permits in the first instance in
(i)

upwards of 200 ft. making a power development of 200,000 elechorse-power or more. The Niagara, Lockport & Ontario Power, Company also had a charter from the state of
New York under which it claimed to have the right to divert
water from Niagara River in unlimited quantities. The company also claimed to have in mind a plan for the development
of some 200,000 electrical horse-power in a manner similar to
that of the Irrigation Company. The Lower River Power Company also has a charter from the State of New York for the
development of power from the rapids in the river below the
falls and had a general plan for such development.
Except for the few smaller concerns mostly along the Erie
Canal, at the date of the enactment of the law, only two power
plants were producing power from the waters of the Niagara
River on the American side. The Niagara Falls Power Company was the world pioneer in the development of electrical
power in considerable amounts from high-head water power
and in long-distance transmission, having been the first in the
adoption of high voltage, alternating current as a basis of long
distance distribution in any considerable quantity. At the time
of the enactment of the
l)out

8600

has been

cu.

ft.

owner

llie

Burton

of lands along the Niagara River, Having a

of the State of

owner

New

Y'ork had confirmed

Violation of any of the provisions of the act are made penal
by fines not exceeding $2,500 and by im;irisonmcnt not exceeding one year. The Secretary of War is
ijivcn authority to revoke any permit either for diversion of

'.ffcnces ijunishable

on the American side or for transmission of power into
United States, and all permits are to expire three years
from thr fhte of the enactment of the law.
.'.atcr

the

KPPKrrS OF TIIK LAW.

the

least

iiicnt in

ri({ht<

period of the

act,

was
if

at

once

not through

t<>

sM^p(•lld,

fear of

for

at

re-enact-

more summary form perpetually, all
companies with N<w York state charters which had

the

of

of the law

same or

a

still

and put into operation their planln
\mong such companies was the Niagara County Irrigation &
Water Supply Company, which had perfected its plans for
lakinjf water from the Niagara River near La Salle, about fivi
mile* above the falls, conducting it in a surface canal to be confor navigation of lake boats to a point
si ructcd large enough
;ii
the escarpment near Lewiston and there under a head of
not

already

coiMlrurled

its

The

Legislature

right as a riparian

water from the Niagara River to
made such confirmation
in consideration of the free provision by the company of water
and electricity for lamps and motors for the State Reservation
at Niagara.
Its plans contemplated two tail-race tunnels, only
to

divert

sufficient

develop 200,000 horse-power, having

one of which had yet been constructed; but the acquisition of
lands, the taking on of power contracts and expenditures in
large
a

amounts had already committed it to the construction of
tail-race tunnel.
The Burton bill expressly limits

second

permits of the
at the

"first class" to

amount of water

the

in actual use

time of the enactment, and that in the case of any one

shall not exceed 8600 cu. ft. of
water per second. The law, therefore, definitely cuts off the
Niagara Falls Power Company from constructing its second
tunnel.
As substantially the entire output of the present tunnel is now being used at Niagara Falls by a large number of
prosperous and growing industries largely created by reason of
the Niagara Falls Power Company's electrical developments,

the

law

if

continued in

present form or in a form not per-

its

mitting the completion of the company's plans for a 200,000

horse-power development is likely to inflict great damage to an
important part of the industries and commerce of this country
and certainly to the Niagara frontier, already the world center
of electrolytic, electrothermal, i-U'Otr<x-lK'mical and electrometallurgical industries.

owner

first class.

effect

company was using
Since the year 1891, it

the

continuous frontage of upwards of two miles.

& Manufacturing Company.

first

bill,

of water per second.

mits of the

he

26.

trical

xccss of 160,000 horse-power;
(3) "Revocable" permits may be granted up to a maximum
of 350,000 horse-power inclusive of the 160,000 horse-power per-

I

XLIX, No.

power company such amount

At

version would not be

Vol.

The only

other

company

mits could be granted

is

under the Biu-lou bill, perNiagara Falls Hydraulic Power

to which,

the

as early as 1853, this

Under its rights as a riparian
company began in some measure to

water for power purposes from the Niagara River.
Continuously thereafter, flour and other mills were located on its
caual basin using water from the Niagara River under com
paratively low heads and discharging from the high bank be
low the falls. Soon after the commencement of the electrical
development of the Niagara I'.ills Power Company, the Niagara
Falls Hydraulic Power & MamifadurinK dimpany began to
enlarge its intake canal and to install tiirhitics in the gorge bedivert

low the
Ill

falls,

1806, the

thus utilizing upwards of 200

New York

ft,

available head.

Slate Legislature by a special act eon-

firmed the company's rights as a riparian owner to divert water
within certain limits specified as to diinensidiis and slope of
the int,ike canal, anmuntinR, as

is

claimed by the

eiigiiu'crs

of

the rompaiiy, to a limit of about <)500 second feel ,ind cap.ilile
the time the
.'\t
of generating abiMit 100,000 Inirse-power.

fUirton

bill

went into

stantially 4000 cu.

ft.

effect,

the

wards of 40,000 horsepower.
tracted to

sell

to the

company was diverting

of water per second,

.iiid

sub-

geiieraling up-

The company had

Pittsburg Reduction Coiupanj

also

(now

conthe

:

:

:

;
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Aluminum Company

an additional 36.000 horseand had already begun an
additional development designed for that amount and upwards,
and the Aluminum Company of America had already commenced
the construction of its additional plant for the use of the power.
It was with this particular case in mind that Congress accepted an amendment to the Burton bill made by Senator Knox
of Pennsylvania to the effect that permits for diversion might
issue for an additional amount of water for power "contracted to be used in factories, the buildings for which are now
in process of construction."
The Niagara Falls Hydraulic
Power & Manufacturing Company had begun, in fact, the construction of its No. 3 power station designed for 13 units of
10,000 horse-power each, and two exciter units of 1000 horse-

power delivered

power

of An-.erie;i

)

at the turbine shaft,

Five of the units will be devoted to the service
of the Aluminum Company of America. Work on this station
has been practically held up until the plans are approved by the
commission appointed to recommend means for beautifying the
banks along the American side below the falls.
each.

Except for the revocable permits, valueless as indicated durlife of the present act, the Burton bill will limit the
Niagara Falls Hydraulic Power & Manufacturing Company to
a diversion of 6500 second-feet and will therefore cut it off
from its rights as a riparian owner, as confirmed and limitpd by
the State of New York, to the extent of 3000 second-feet, the
equivalent at the available head of about 60.000 electrical horseing the

power.
PER.MITS GR.\XTEP.

Pending formulation by the Secretary of War of all the provisions and conditions to be incorporated in his final permits,
temporary permits now have been issued in the following
amounts
On the American side
(i) To miscellaneous power users from the Erie Canal, 500
cu.

per second.

ft.

(2)

To

the Niagara

Power Company, 8600

Falls

maximum amount

cu.

ft

per

any one company.
the Niagara Falls Hydraulic Power & Manufactur-

second, the

(3) To
ing Company, 4000 cu.
this

company of 2500

permitted

per second.

ft.

to

A

further permit

to

additional cubic feet per second doubtless

be granted by the Secretary of War on the completion by
and by the Aluminum Company of America of the works
now under construction.
On the Canadian side
Only two permits, both temporary, have as yet actually issued
for tlie transmission of power from Canada into the United
States, one to the Niagara Falls Power Company for the transmission of 52,000 electrical horse-power from the plant of its
allied company, the Canadian Niagara Power Company, and
the other to the Niagara, Lockport & Ontario Power Company
for the transmission i>f 25.000 electrical horse-power from the
platit of its allied company, the Ontario Power Company.
will
it

As

to the first-class permits, the Secretary of

allotted the 160,000 electrical

War

has already

horse-power for which such per-

mits can be given, as follows
Railway Company
1,500
Ontario Power Company
60,000
Canadian Niagara Power Company... 52,500

"

"

DeveJopment
Electrical
Ont^irio

Company

e.li.p.

e.h. p.
c.h.p.

of

company

EFFECT ON CANADIAN COMPANIES AND THE MARKET FOR POWER.

The Canadian Niagara Power Company now has

in

opera-

niaxinnim capacity of about
11,000 electrical horse-power each.
It has constructed a transmission line over a private right of way along the Canadian
side and substantially parallel to the Niagara River to Fort
Eric, opposite Buffalo, where it spans the Niagara River between steel towers on either bank. Over this line the company
is now
traiisniitling to Terminal I louse B of the Cataract
Power & Conduit Company, the Buffalo distributing agent of
the Niagara Falls Power Company, varying amounts of power
up to about 12.500 electrical horse-power, which within a few
weeks will be increased In j:.ooo elcetricil hnrso-power, the
tion

(\ve

generating imits

of

a

power obligations on

its manufacturing
Before the enactment of the
Burton bill, the Canadian Niagara Power Company had approximately completed its headworks, wheelpit and tunnel for
a development containing II units like the five already installed.

in fulfilling its

lands at Niagara Falls, N. Y.

The work was so far advanced that it was necessary that it be
completed, but the passage of the Burton bill halted the work
of installing additional generating units until the demand for
use in Canada shall be sufficiently urgent to justify and en-

courage the additional investment.
Before the passage of the bill, the Niagara, Lockport & Ontario Power Company, the American ally of the Ontario Power
Company, had well-nigh completed transmission lines, largely
over private right of way, 100 ft. and upwards in width
and extending eastwardly through central New York for
Lockport,
a
distance of
over
160
miles
to
Rochester.
Syracuse and beyond, with a further branch extending
southerly from Lockport to South Buffalo and the Lackawann:i

had negotiated a contract to take from the On60,000 electrical horse-power of the output of the latter company's Canadian plant with an option on a
further large amount. The Ontario Power Company had substantially completed about one-third of its proposed Canadian
development with headworks and certain other parts for an
Through
entire development of 180,000 electrical horse-power.
the Niagara, Lockport & Ontario Power Company it is now
transmitting an aggregate of substantially 10,000 electrical horsepower to Lockport, Syracuse and the Lackawanna Steel plant,
which amount it is understood will eventually be increased to the
maximum amount of its permit under the law. That the Burton bill has hindered seriously the plans of these companies to
a point that fairly may be called confiscatory, there can be no
doubt. The Ontario Power Company is now apparently seeking and already seems to have a grasp upon the Canadian
market for a large part of its proposed development, having
closed a contract with the Hydro-Electric Power Commission
of Ontario "for a maximum of 100,000 horse-power at $10.40
This power will be dispensed to
per horse-power per year.
municipalities in Ontario, without profit to the commission, the
latter building the transmission lines, etc., from the Ontario
Power Company's power house. Much of this power the com
pany had planned to transmit into the United States.
The Electrical Development Company of Ontario had organized an American distributing agency and it had made plans to
Steel plant.

It

Power Company

tario

carry a considerable part of

York
the

its

output into the state of New
It had not, however, like

as far at least as Rochester.

other

companies made a large investment in American
There may be some doubt as to whether
lines.

transmission
the

amount of power

that

is

it

now

authorized to transmit

an investment so large as transmission

is

cir-

It has
cuits extending so great a distance as to Rochester.
constructed a transmission line to Toronto, a distance of 90
miles, and at peak load is transmitting to that city somewhat

46,000 e.h. p.
160,000 c.h.jj.

1293

r.i
the present transmission
line.
The Canadian
Niagara Power Company is also connected by underground
cables with the transformer house of the Niagara Falls Power
Company on the American side, over which it is now transmitting about 20,000 electrical horse-power used by the American

excess of the output of one of

in

Total

D

capacity

sufficient to justify

I'Voin the plant of the International

"
"
"

L

its

four 12,500 electrical horse-

power generating units which it has installed. The plant of the
company is designed for an output of 125,000 electrical horsepower, generators for 50,000 of which have already been installed.
It is understood to have a considerable market in sight
for its power in Toronto, and from present indications it would
seem that the Canadian market is likely ultimately to absorb
all of the power of its proposed development.
The net result therefore and the probable effect of the Burton

bill,

York of

if

contimied,

of the presciU

now
in

is

a restriction within the State of

the use of Niagara

demand and

power

New

amount

the forcing of the three great plants

partly constructed on the

Canada

to substantially the

Canadian side

market
completed

to seek a

for about two-thirds of the output of their

plants instead of transmitting the larger part of that

power

to the

:
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Xew York and possibly bejond, as originally intended.
There is every indication pointing to the belief that, even without change in tariff schedules, the Canadian market eventually
will be sufficient to absorb all the power orginally intended for
American consumption. A substantial reduction by the United
States in tariff rates on manufactured articles would stimulate
the power market in Canada to a point where the demand
would precede the rate of installation of all the additional
State of

generating units.
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Vol.

from INIars. Do you mean to say
nothing more than a 'useful piece of

the gulf which separates us

my

that

transmitter

is

electrical apparatus'?

"I do not wish to enlarge on this for obvious reasons.
To
be compelled by taciturn admirers to dwell on my own achievements is hurting my delicate sensibilities, but as I observe your

heroic and unceasing efforts in praising your paper, while your
distinguished confreres maintain on
I

feel that there

is,

merits a stolid silence,

its

man

one

at least,

New York

in

able to ap-

Allow me

preciate the incongeniality of this correspondence.

The following letter from Mr. Nikola Tesla appeared in the
York Times of Sunday, June 23
"You have called me an 'inventor of some useful pieces of

A'ezu

It is

not quite up to

my

aspirations, but

must resign myself to my prosaic fate. I cafmot deny that
you are right.
"Nearly 4,000.000 horse-power of waterfalls are harnessed by
my alternating-current system of transmission, which is like
saying that one hundred million men untiring, consuming
nothing, receiving no pay—;are laboring to provide for our
wants, incidentally saving the waste of one hundred million
I

—

tons of coal annually.

In this great city the elevated roads.
the subways, and street railways are operated by my system.
and the lamps and other electrical appliances get the current

through machinery of my invention, .-^nd as in New York so
all the world over where electricity is introduced.
The telephone and the incandescent lamp fill specific and minor demands, electric power meets the many general and sterner
necessities of

Yes,

life.

I

ask you just one or two questions in regard to a work which
I began in 1892, inspired by a high tribute from Lord Rayleigh
at the Royal Institution, most difficult labor which I have carried on for years, encouraged by the sympathetic interest and
approval of Helmholtz, Lord Kelvin, and my great friends. Sir
William Crookes and Sir James Dewar, ridiculed by the small
men whose names I have seen displayed in vulgar and deceptive advertisements.
I
refer to my system of wireless transmission of energy.
to

Tesla.

electrical apparatus.'

must admit, however

reluctantly, the

"The principles which it involves are eternal. We are on a
conducting body, insulated in space, of definite and unchangeable dimensions and properties.
It will never be possible to
transmit electrical energy economically through this body and
its
environment except by essentially the same means and
method's which I have discovered, and the system is so perfect

now

improvement. Since I have
I hope will not be shared
by posterity, would you mind telling a reason why this advance should not stand worthily beside the discoveries of
Copernicus ? Will you state why it should not be ever so much
more important and valuable to the progress and welfare of
that

it

admits of but

man?

"But the greater commercial importance of this invention of
mine is not the only advantage I have over my celebrated pre-

"We could still believe
vance virtually as we do.

who have

given us the

suffer, for

Permit me to remind
you that I did not have, like Bell, such powerful help as the
Reis telephone, which reproduced music and only needed a
deft turn of an adjusting screw to repeat the human voice; or
such vigorous assistance as Edison found in the incandescent
lamps of King and Starr, which only needed to be made of
high resistance. Not at all. I had to cut the path myself, and
my hands arc still sore. .Ml the army of my opponents and
detractors was ever able to drum up again.st me in a fanatic
contest has simmered down to a short article by an ItalianProf. Ferraris dealing with an abstract and physically meaningless idea of a rotating magnetic pole and published years
after my discovery, months even after my complete disclosure
of the whole practically developed system in all its essential
universally adopted features.
It
is a
publication, pessimistic
and discouraging, devoid of the discoverer's virility and force,
devoid of results, utterly wanting in the faith an<l devotion "f
the inventor, a defective and belated record of a good bill
feeble man whose only response to my whole-souled brother

sumptions.

telephone and the incandescent

lamp.

—

little

accepted as true your opinion, which

truth of your unflattering contention.

decessors in the realm of the useful,

2,\

some of

The work of
we

all,

the astronomer would

would

his deductions

But, after

and yet ad-

the geocentric theory

in

sihall

on erroneous

rest

know

never

as-

the ultimate

So long

as our perceptions are accurate our
one can estimate to what an extent the
great knowledge he conveyed has been instrumental in developing the power of our minds and furthering discovery and
invention.
Yet, it has left all the pressing material problems

nature of things.

No

logic will be true.

confronting us unsolved.
"Now my wireless system offers practical solutions for

The

navigation, which

aerial

one of

The

many and obvious

its

now

the minds,

agitates

is

all.

only

applications equally consequential.

waterfalls of this country alone,

its

greatest wealth, are

adequate to satisfy the wants of humanity for thousands of
years to come. Their energy can be used with the same facility

Panama Canal

to dig the

Railway or

as to operate the Siberian

Sahara.
The .Vnglo-Saxon race
has a great past and present, but its real greatness is in the
future, when the water power it owns or controls shall supply
to

and

irrigate

fertilize

tlie

the necessities of the entire world.

"As

universal peace

to

—

there

'if

is

nothing

the order of

in

greeting was a plaintive cry of priority— a sad contrast to the
strong and equanimous Schallenberger, a true American engi-

nature which makes war indispensable to the safe and sane
progress of man. if ili.it Utopian existence is at all possible, it

who stoically bore the pain that killed him.
"A fundamental discovery or original invention is always useful, but it is often more than that.
There are physicists and

can be only attained through this very means, for all international friction can be traced to but one cause
the inmiense

neer,

whom

philosophers to
tating

without

magnetic
visible

motor with

its

the marvrlous manifestations of niy ro-

suggestive

phenf)mena of rolalion
cunneclion. the ideal beauty of my induction
rontartless armalure. mean (|uile as piuch as
licld,

the

the thousandi of millions of dollars invested in enterprises of
which it ii the foundation.

"And

this

is

true of

all

my

—

extension of the

pl.inet.

completely annihil.iles

My

system of wireless transmission

distance

in

departiiunts

all

of

human

activity.

"If

does not appeal to yon sullicicntly to recognize

this

in

discoverer of principles, do me, at least, the justice of
calling nie an 'inventor of snuie lieauliful pieces nf electrical
nil-

.1

"

.ipiiaratiiv

'

discoveries, inventinns and scien-

results which I have since announced, for I have never invented what immediate necessity suggested, but what I fouml

as most desirable to invent, irrespective of time.
Ix-I me tell
you only of one my 'magnifying Irans'initler," a machine with
which I have passed a current of 100 amperes around the
globe, with which I can make the whole earth loudly repeal a
W'.r.I >;t,.,t,ii It, il,.. t..|,.,,hMne, with which
can easily bridge

—

I

Montana.

Klectrical Haiu]uet in

tific

A
'if

r.itliiT

iini(|Ue

li,ini|Uil

was

that

given

.Montana engiiueriiig l.iboralories on

2,i,

the senior electrical engiiu-ers abotit lo graduate.

feature of the evening
carle." as

shown

in

Universilv

the

in

.^pril

in

honor of

The

principal

was the novel method of serving

Ihe engraving herewith.

Down

":'i

l:i

the rnidillc
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of the long table ran a miniature railway, over which traveled
a tiny electric car, operated by the toastmaster, Prof.

Upon

Robert

were loaded the several courses in turn
and the car was stopped before each guest. It was an ingenious
aiid cleverly handled device, the operation of which afforded
much amusement.
On May 21, the Board of Directors of the American Institute
of Electrical Engineers legalized the establishment of the
University of Montana Branch of the A. I. E. E. Accordingly,
on May 28, tlie first meeting was held at the university. The
following officers were elected Robert Sibley, chairman Geo
Sibley.

this car

:

;

View
Slack, vice-chairman, S.

R. Tuch, secretary,

and

C.

H. Ciiris-

The meeting was very enthusiastic, and it is
believed that the membership will soon number from 25 to 30.
At present it is composed of ten student members and the
following associates
S. R. Tuch, manager Missoula Light &
Water Company Geo. Slack, engineer in charge of construction
Bonner Dam G. T. Wiseman, manager Rocky Mt. Bell Tel.
Company; J. F. Thomas, principal Missoula County High
:

;

;

mechanical and electrical
engineering. University of Montana: C. H. Christensen. draftsman. Missoula Light & Water Comjlany W. A. Barrett, meter
tester, Missoula Light & Water Company.

Robert

Siljlcy.

professor

;

Motor Control.
.\

patent issued June 4 to Mr.

II.

Ward Leonard on

;in

;ip-

combination of a novoltagc controller in ihe shunt field, so arranged as to insure
a proper field strength when the motor is started, and render
the control safe even in the hands of inexperienced or ignorant
plication filed July

11.

KJ03, relates

to a

operators.

The

specification recites that in the operation of

many kinds

of machine tools and other appliances by electric motors,

it

is

very desirable that there be provided a simple, efficient, reliable,
inexpensive and compact form of controlling apparatus by

means of which
speed, and later,

the
if

motor can be started and brought

to full

necessary, operated at any speed over as

wide a range of speed as possible. On account of the efficiency
and simplicity of the method, it is very desirable In secure the
speed

variation

by

varying the

field

strength

of

R L

D

Electric motors have

dom from

'295

now been

so- far

improved as regards

sparking, that they require very

operation, even

when

the field

is

little

free-

attention

in

varied over a very wide range,

and hence

in future these motors will be very extensively employed in the operation of machine tools and in performing
many other kinds of work where a wide range of speed is of

and especially where the torque varies inversely as the
speed to such an extent that the power of the motor is more

value,

or less constant.

The

controlling apparatus for such motors should have the

following characteristics

:

First,

an overload protective device

of Mont.^x

tensen, treasurer.

School;

o

the

motor.

which
motor

and instantaneously open the circuit to the
under any conditions of starting or operation a cur-

will positively
if

rent greater than a certain predeterminable
in

the

motor

circuit.

Second,

this

amount should flow

overload device must be

such that the motor can be safely and simply started up again
by the operator without loss of time and without expense.
Third, a "no-voltage release" or electroresponsive device which
automatically act if the supply voltage fails, or is reduced to a very low point, to protect the motor against the risks
due to a sudden rise to full voltage, and such "no-voltage" device shall be dependent upon the volts upon the motor armature and shall be independent of any current through the motor.
Fourth, a device by the manipulation of which the operator
can readily change the speed of the motor gradually and over a
wide range, so that, for example, a cutting tool can be worked
in the most efficient manner at any speed and cut within the
will

capacity of the motor.

locking or

functionally

Fifth, a starting rheostat.

related

Sixth, inter-

mechanism, or equivalent ar-

rangement of mechanism, which will insure the proper sequence
of adjustments, and whereby it will be impossible for the operator to start the motor while the motor has an improperly
weakened field. While this interlocking or equivalent mechanism is preferably arranged directly between the speed controlling device and the motor starter, it is evident that it may be
applied between any devic* cot>lrolling the speed controller and
any device which controls the current passing through the
motor armature, such as a switch in series with the motor
armature and starter.
Ihe patent contains 65 claims, of which Claim Xo.
to be fairly representative, as follows:

4,}

seems
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"The combination of an

by varying the

the

to

line

voltage solely,

strength of the motor."

field

ENGINEERING AND BANKS.—In

motor, a no-voltage protec-

electric

and independent of the current in the motor field or armature, and
functionally related means for varying the speed of the motor
responsive

device

tive

the English Bankers' Magazine,

in

"New

XLIX, No.

Vol.

IVIr.

an interesting

W.

R.

Lawson

26.

article

says:

enterprise has had of late a strong engineering bent.

It

has given us turbine engines, tube railways, motor cars, motor
Ship
'busses, and many new applications of electrical energy.

engineering generally have had a long run of
and many millions sterling of new capital have been inThe banks are closely associated with these
vested in them.
great industries and quickly feel the strain of their ever-growing
requirements. The iron and steel trades when at full flood, as
they have now been for several years, call for huge amounts
*
*
*
My own belief is that
of banking accommodation.
there is a great future in England for industrial banking,
meaning by that term a combination of expert banking with
Such a bank, had it existed half a
expert industrial finance.
century ago, would have made a pile of fortunes out of coal-

building and

CURRENT NEWS AND NOTES.
STATE CIVIL SERVICE EXAMINATION.—lh&

activity

State

hold examinations July 13 for the
position of electrician, Education Department, New York City.
The salary is $720 per annum. Full information and application
forms may be obtained by addressing Charles S. Fowler,

Commission

Civil Service

chief

w-ill

examiner of the commission, Albany, N. Y.

tar

RUSSIAN TELEGRAMS.— Some
of statt telegraphy

is

idea of one of the aspects

presented in the subjoined incident report-

ed by the Warsaw correspondent of the Pall Mall Gazette.
In October, igo6, some fifty inhabitants of Warsaw signed a
telegram to Count Witte, then Minister of the Interior, protesting against the brutal way in which the Cossacks and Lancers
charged a peaceful crowd on the so-called "Constitution Day."
Last month brought an answer. The fifty were summoned to
the town hall and told, with great pomp and ceremony, that
their telegram could not be attended to, firstly, because they
had forgotten to fix a revenue stamp to it, and secondly, because
such complaints should be addressed to the Senate and not to
Of course, those who were
the Minister of the Interior.
wounded on that memorable occasion are either killed or cured
long ago, and those who signed the telegram had forgotten
all

about the incident.

HELIUM IN SPRINGS.—A special despatch from Paris,
of June 15, says: Prof. Moureau of the Paris School of Pharmacy, has communicated to' the Academy of Medicine interesting discoveries reg3rding the liberation of gases at hot mineral
springs.
Prof. Moureau studied the gas escaping from many
springs and clearly distinguished in all by special analysis argon,
helium and neon. In some he detected cryptoum, whose spectrum is identical with that of the aurora borealis. The presence
of helium is particularly significant since th-s gas is intimately
allied with radium and consequently its presence is closely
The proportion
identified with radio-activity in mineral waters.
of helium in some springs is considerable and the volume of gas
may

counted by cubic metres annually.

be

In

view of the

disposition to use radium in medical treatment, this suggests an
interesting

regarding the

of

these

the immediate vicinity of the springs.

Are

speculation

escaping gases

in

possible

effect

they influential in producing any difference in the effect of the
u:iii rs

rii

tlii'ir

loiiri-cs

and

;if

|ialicnls'

homes?

dyes,

Welsbach

another out of the telephone, another out of the
still another out of the electrolytic process of

light,

All the scientists, the technologists, the physi-

refining metals.
cists

and the

spirit

their accounts

with

it

the country

in

and given

it

the

first

would have kept
call

of their dis-

Could a more interesting or exciting sort of banking
Neither the philosopher's stone, nor
than that be imagined?
Irish legislation, nor the Mexican railway market would be
in it with a bank for scientific research."

coveries.

THE TELEGRAPHERS' STRIKE.— It

was announced last
Labor Commissioner Neill an
understanding had been brought about between the Western
Union and Postal Telegraph companies and their operators
who have for some weeks past been threatening to strike. In
a letter to Mr. Neill from Col. Clowry, president of the Western Union Telegraph Company, the position of the company
was set forth. Col. Clowry agreed that the 10 per cent advance
in wages, which was supposed to have gone into effect on
March i, would be made universal, and would take in the men
on the waiting list. The sliding scale to be abolished, and there
should be no discrimination against union telegraphers. There
Vice-presiwill be a regular standard of wages for all wires.
dent and General Manager Edward J. Nally, of the Postal
Company, also issued a statement removing all cause for a
strike.
It was accepted alsti, and hostilities against that company were called off. On Friday, June 21, the announcement
came that the operators of both companies at San Francisco
and Oakland, Cal., had struck, and up to the present writing
Telegrams to and from San Francisco are
they are still out.
badly delayed, and the telegraph business was practically susThe companies, however,
pended for the first day or two.
claim to be getting more operators together, and promise to
have things in better shape in a few days. The reports as to

week

that through the efforts of

the plans of the Tclcgrapliers' Ihiion are so conflicting that
is

impossible to foretell as to

whether operators
neither

THLEPHONV

mediums

is

it

at

other

known why

tlie

cities

outcome.
will

It

is

not

it

known

be called out or not,
was inaugu-

the San Francisco strike

defiiiilc settlement of the new administration, and it is
hoped that the salaric!) will be higher than those at present paid,
which have caused much complaint, and to the mcagrcncss of
which has been princi|ially attributed the deficiencies in the
It i<t not seen how state management will improve the
service.
loir nearly two years the railroads have been under
service.
stale manaKcment and it wr>iild be hart! to ipeak too strongly
Besides, the telephone comof their slMirtcomings in general.
panic.i have had government ownership hanging over them, and
would have b'-'-»» f.ii.li«.ti ii. mv***! wh«'n rriitlisi-.ttiiiii was

telegraph companies had made concessions,
was thought had settled the troubles. President
Small, of the Telegraphers' Union, was in San Francisco at the
Complaint is made from Chicago
time the strike was called.
that business in the West is affected by the inability to do
It is stated
telrgr.iphic liiisiness promptly with San Francisco.
that the oflicials of the telegraph companies do not look upon
the San I'Vancisco trouble as purely local, distinct from tlic general situation, but simply as part of the original strike scheme
which was carried out by President Small, of the Union, as
planned. The oflicials of both the Wesdern Union and Postal
Telegraph ponipaivies said on Tuesday that ihiy were hamlling
messages with little delay. This was at v.uiauce with reports
which came to the headquarters of the Commercial Telegraphers' Union at the Ast<U' House to the rffixM that the ofliccs in
San l-'rancisco ami Oakland and the Western Union relaying
ofTiccs in Chicago were piled high with messages aw.iilitig transmission.
However, the company oflicials are confident of lieing

cfiniiuK

able to transact business smoothly

IN VTA LY.—Advices from

Italy

state

that

the Italian Postmaster General has presented to Parliament his
l>lan

mto

for the acc|uisition of the telephone service by the state,

the

hands of which

systems are

at

it

is

to pass (>n July

1.

The telephone

present in the hands of seventy-four different

companies, and the Government has already arranged to purrhnse the principal urban telephone systems for a little over
$.?,(ino,ooo.
The present staff will be kept on for a year pending
tlie

rated

the

after

and which

it

within a

few days.

—
June
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E.\'GINEERING EDUCATION.— The

Society for the Pro-

motion of Engineering Education will hold its lifteenth annual
meeting at the Case School of Applied Science, Cleveland, Ohio,
July

W.
of

when some 35

1-3,

T. Magruder, of the
'this

useful body.

A

to 40 papers will be presented.

Ohio State University,
large attendance

is

Prof.

the secretary

is

expected, including

many new members.

Mr. Burdett
ther requests for information from the company.
emphasized the difference between discrimination in rates, which
is unlawful and imfair, and differentiation, which is essential in
business operation. Customers have to be classified; otherwise
there would be as many rates as the company had patrons.
Consumption and time of use also enter the problem. The hearing of the case, which is attracting widespread attention, was
continued until July 15, at 10 a. m.

AN IMPERIAL CABLE.—At Ottawa, Can., on June 22, the
Ottawa Board of Trade presented a memorial to Lord Grey in
favor of the construction of an all-British state owned cable
Lord Grey expressed his pleasure in exto encircle the globe.

tending his support to the proposition, and said that he would

forward the memorial to the different governments of the EmThere is already a state-owned cable between Australia
pire.
and Canada.

RAILROAD ELECTRIFICATION.—A

TECHNICAL PUBLICITY.—"AdveTthing
Technical

Publicity

Association.

Reference

in

the last meeting of .the

at

The paper

of

the

evening,

which formed a basis of the general discussion, was read by
James K. Degnan, editor of Hendrick's Commercial Register.
F. F. Coleman, of the Lidgerwood Manufacturing Company,
outlined a plan to bring out a series of papers from members
on "The Mailing List" at the first fall meeting of the association, which will take place in September.

TRADE UNipN FAITH.— With

regard to

San Francisco

the

strike

of

representative

of

one of the great electrical manufacturing companies is quoted
by the Wall Street Journal as follows "The question is often
asked 'Why are the railroads not more aggressive in respect to
the electrification of their terminals and suburban lines?' The

—

;

principal reason

large

is

that the capacity of the electric plants

enough for the railroads

a motive power.

Books" was the subject discussed

1297

It

is

generally

known

is

not

adopt electricity as

to generally

com-

that the electric

utmost of their respective
capacities, and could not contract to electrify even a small percentage of the country's railroad mileage without being forced
to shut off regular sources of consumption to a large extent.
This, naturally, would result in disturbing regular channels
of business. There will come a time when the railroads will be
clamoring for electrical equipment, but before they can be
satisfied the capacity of the electric plants of the country will
have to show even larger gains than records over the last
Suppose that the Pennsylvania Railroad should
several years.
draw up plans for the electrification of its terminals and subare taxed as

panies

urban

is

it

The amount

lines.

of

to

the

work involved would represent

the

union had

entire capacity of any one of our three great electric plants for

reached an agreement with the companies, the New York
Evening Post says "Labor Commissioner Neill is 'surprised,'
and no wonder, at the strike of the San Francisco telegraphers.
Through his efforts, a complete agreement had been reached
between the officers of the national union and the managers of
the companies, and the positive announcement had been made
that there would be no strike. Yet a local organization proceeds
to make waste paper of the agreement and issues a vaunting

perhaps a year. Many railroads have the question of electrification under consideration, and they are watching the experiThere is every
ments of the Vanderbilt lines very closely.
indication of the practical success of electric motive power on
these lines, which will mark the beginning of a new era in

operators

telegraph

at

their

aftei

:

statement about

and

its

intention

to

carry the issue into politics

the very doors of Congress.'

'to

This

is

break down

to

Employers are willing
to treat with them only because they are able to bind their men.
If they will not live up to their undertakings, they become not
only a nuisance, but cumberers of the ground. Yet we see the
International Pressmen, yesterday, deliberately repudiating its
five years' agreement with the United Typothetae of America.
It had been entered into after careful inquiry and long negotiations, and was admirably fitted to bring about what both
pressmen and employing printers desire above all things
But the pressmen now contemptuously
stability in the trade.
the great justification of labor unions.

tear up the signed undertaking of their

gods would destroy, they

first

own

chiefs.

Whom

the

make untrustworthy."

electricity."

CIVIL SERVICE EXAMIXATION.-The United
17,

18,

fill a vacancy in the position of electrical engineer and
draftsman in the Supervising .\rchitect's office, at $i.200 per
annum, and several vacancies in this position as they may occur
during the period of eligibility, at salaries ranging from $1,200
.As no eligibles were secured as the
to $1,600 per annum.
result of the examination held in March for this position,
The
qualified persons are urged to enter this examination.
examination will consist of the subjects mentioned below,
weighted as indicated: l. Mathematics (comprising arithmetic,
geometry plane and solid, algebra to and including problems
10.
involving quadratics, plane trigonometry, mensuration)

tion to

—

2.

Theoretical

and

(covering the subject

practical

with

questions

special

and
Drawing and design

elevator

Company was held before the Massachusetts Gas and Electric
Light Commission on June 20. Mr. E. W. Burdctt, counsel for

ratus and machinery connected with electrical

and
League before the comthe last hearing, Mr. J.
definite suggestions

a

cnufcrcncc with

the

company and has modified many of his previous inquiries. Mr.
Burdctt desired on behalf of the company to know if the option
of a flat rate of 10 cents per kw-hour is all that the League dewhether it objects to different rates for electricity sold
and for power whether it opposes different rates
to wholesale and retail consumers; whether it rcg^ards with
disfavor different rates for long hour and ,'ihort hour users;
sires;

for lighting

whether
or street
in the

it

;

objects to a special rate for churches, municipalities
and whether it has any suggestion to make

lights,

way

of improving upon the

also desired to

know whether

the

Wright demand system.

He

make

fur-

commission

is

to

work

in public buildings)

20.

3.

science

electrical

in

reference

EDISON RATE HEARING CONTINUED IN BOSTON.
—A continued hearing upon the rates of the Boston Edison
the company, urged the need of more
statements from the Public Franchise
pany makes its final arguments. Since
B. Eastman, of the League, has had

States

Commission announces an examination on July
and 19, to secure eligibles from which to make certifica-

Civil Service

(involving ability to design and draw plans,

to

etc.,

lighting

for

work

all

in

appapublic

Total, 100.
Training and experience, 30.
First day,
days of seven hours each.
first and second subjects; second and third days for third subThe age limit is 20 years or over on the date of the
ject.
examination. This examination is open to all citizens of the

buildings)

Time

40.

allowed,

4.

three

United States who comply with the requirements, .Applicants
should at once apply to the U. S. Civil Service Connnission.
Washington, D. C, for application Form 1312. No applic.ition
will be accepted unless properly executed and filed with the Commission at Washington, As examination papers arc shipped direct
from the Connnission to the places of examination, it is necesary that applications he received in ample time to arrange for
the examination desired at the place indicated by the applicant.
The Commission will therefore arrange to examine any applicant whose application is received in time to permit the ship-

ment of the necessary papers.

:
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XEIi' LOXDOX SUBH'AV.—A special cable dispatch from
London, of June 22, says "The last link of the late Charles T.
Yerkes's tube system of underground railroad was opened today. The new line, which connects the northern suburbs with
the heart of London, is eight miles long. It was begun in 1903,
runs on an average of 60 ft. below the surface, and cost
A party of financiers and officials attended the
$25,000,000.
opening ceremony. The public were permitted to travel free
during the afternoon and evening, and were given souvenirs of
the opening of the road."
:

THE NATIONAL ELECTRICAL TRADES ASS0CL4annual meeting at Chicago, June 20, at the
Great Xorthern Hotel. Official delegates were present from the
Philadelphia, Xew York and Chicago societies, and a number
of members of the Chicago association were also present. The
meeting was presided over by Mr. John Dale, of Xew York.
Mr. Franz Xeilson, secretary of the X'ew York society, was
held

among

its

The

those present.

officers

ensuing year were as

the

Dale,

Xew York;

of

Philadelphia

;

of the association

follows

President,

:

Mr. C. X. Wilkins, of
Frederick P. Vose, Marquette

vice-president,

secretary,

Mr.

ONE SIDE or LINCOLN.— In

interesting

his

Lincoln in the telegraph office, during the
serially in the July Century, Mr. David

civil

article

on

war, published

Homer

Bates says

"There were many angles in Lincoln's character. That which
he showed in the telegraph office was the personal, homely
side as distinguished from the business, political or literary
The cipher operators saw him at close range, and in his
side.
most anxious hours, amid the excitement of great military
movements, with their attendant horrors; the clash of arms,
the carnage of the battlefield, the groans of the dying and the
We also met him in the calmer but
tears of the loved ones.

of June 22. says:

less

trying hours of patient waiting for the slow develop-

TRACTION IN HUNGARY —Adv'tces

from Austria are to
American intere.sts are planning the construction
and operation oU a record speed electric traction system between Budapest and Vienna. The line is expected to attain a
speed of no less than 80 miles an hour. The building of the
projected road will call for an expenditure of around $25,0(x),the effect that

and

will

be

the

biggest

project

of

its

description

ever

the subject of a very serious re-

"The committee

A

cable dispatch

objects strongly to the action

competition, although the .\dmiralty officials explained that they

wished

secret.
The committee finds that the
King Edward I'll secretly patched up
rudder, which the government was obliged

keep the plans

to

builders of the battleship
a

defectively cast

replace.
The builders gathered together a few of their
employees on a certain Sunday, and by electric welding concealed a huge fault in the rudder. The report of the committee
saj'S
"We hope it will not again be our duty to investigate a
case where a British firm, for commercial advantage, will
callously hazard the lives of hundreds of their fellow countrymen.' " It is not very clearly disclosed what there is improper
or objectionable about electric welding, especially if it cured
to

the defect.

NEW

by Americans

way with

system

lx>th

will

the

be employed.

The

total

lenglb of the line will

COLON CABLE.—

The

& Maintenance Company,

DOUBLE TELEPHONE SERVICE.— \n

connection

with

the present efYort to give competitive telephone service in

New

City, Mr. William F. King, former president of the
Merchants' .\ssociation. and a prominent business man. has sent
a letter to the Board of Estimate aiid .Apportionment in regard
to the question of allowing several telephone companies to do
Mr. King does not think that there
business in New York.

York

in the same city, owing to
.mnoyance and cost incident thereto, hut
contends that the company already in existence should be under
He says: "As far :is
the supervision and control of tlie city.

should be a number of companies
iiuri.ised innible.

business houses are affected, the creation of a dual system almi St uuariably increases the expense of doing business in so

•

li

f:ir

as lelcphone service

and sonic trains will make the run in two hours, uv in
half the lime consumed by the present Hungarian Government
steam road runninK between the Hungarian and .Austrian

the

capitals.

system.

r6o miles,

is

concerned.

TEl. HARMONIC ERANCHISES.— \\w N.w \»r\<. Cahill
Company, which is incnrpuraled "lo generate and

Tclliarmiinic

made

Board of Estimate and Apportionnutit
lo lay or string wires in

application to the City
for a franchise allowing

the streets to connect

its

plant

at

where it maintains a
dynamophiMu- battery of 145 dynamos and one keyboard, with
Ihc homes and places of business of its subscribers. At present
the company supplies 10 or 12 places with electric music over
wires leased frmn the New York Telephone Company, but in
a report on its business, Harry P. 'Nichols, the Bi>aril of

Broadway and Thirly-N'inth

Street,

Estimate's engineer in charge, recunmends a liberal franchise
for its own cable plant, with |w>wer In regulate rates and with

a forfeiture of the franchise if in three jcars 4000 nnisic oulMr. Nichol* suggests free
let- have not been established.

supply of iclharmonic music to the city

hospil.il

wards

If,

therefore, there can

be obtained an adequate service from a single company, under
proper supervision and control as to rates and (piality of service,
best

interests

of

that

community dem:uid such

Moreover, the streets of our

worse condition than ever before.

distribute music electrically." has

"Colonia." of the Telegraph

has reached Xew York
and has begun laying the new cable for the Central & South
American Cable Company between Xew York and Colon, by way
of Gnantanamo, Cuba. This wcrk is in charge of T. P. London,
engineer; Herbert Kingsford. engineer and electrician for the
South American Cable Company, and T. Clark, chief electrician
for the London Construction Company. Mr. J. R. Beard, secretary of the Central and South American Cable Company, states
that the cable probably would be laid as far as Guantanamo by
July 4, and it is expected the "Colonia" will reach Colon by July
This cable
15, and be ready for actual operation a week later.
will materially reduce the time of transmission between Europe
and far South .\merica. The "Colonia" is commanded by Capt.
Woodcock. She is 501 feet long, 56 feet beam, and 39 feet deep.
Her tonnage is 7906. She laid the Pacific cable between VanShe brings for
couver and b'anning Island in October, 1902.
the present work 2300 miles of cable, weighing 6000 tons.

Construction

tlu-

Negotiations are now under
in liurope.
Hungarian and Austrian governments regarding the project of the Detroit Construction Company, of
The lliird-rail
iJetroit, of which John Winter is president.
initiated

if

26.

of the Admiralty in contracting for the construction of the
armored cruisers hn'iiicible. Inflexible and Indomitable without

ment of wide-reaching plans for the preservation of the Union.'"

ooO.

is

port by a special committee of Parliament.

elected

Mr. John

Building, Chicago.

no
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TION

for

\'oL.

telephone
streets,

service,

will

with

simply add

the

The

constant

city

:Me

inst;iIlalion

nci;essiiy

single

a

alre:iily

of

of

in

.1

tearing

a

new
up

unnecessary injury lo the pavements

over which the trade and connnerce of this city nnist pass.
Study of the history of dual telephone services in other cities
shows lh:it the usual method of procedure adopted by a new
competing company in seeking a franchise is to stir up disThis
through newspaper .irlides and otherwise.
tiling; lo do, because there is always
f|iiile a proportion of any comnnuiily which has never made a
personal study of the merits of the (|uestion. ami therefore
On account of the
is nnt eompelenl to p:iss upon those merits.
consl.inl friction between the two competing companies, each
sal'isfaclion
ii

a coiup:iralively easy

of which

is

liable

lo

work against

(he olhcr. even

in

Ihe rn

(Icavor to create ilissalisfaclion .iinong employees, llie «eneral
condition of Ihe telephone service, instead nf becomiiii.; belter,

grows

a great

deal worse."

Jl XE
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Canadian Niagara Power Company's Transmission to Buffalo.

THE

use of electricity in the city of Buffalo

Although no recent

tended.
is

this

citj'

tricity.

is

very exit

estimated that three-fourths of the active power

in

of 400,000 people

feature of the transmission system.

supplied from transmitted elec-

is

The generation of

electricity for

Buffalo takes place

two power houses of the Niagara Falls Power Company on
American side of the falls and in one on the Canadian side,
that of the Canadian Xiagara Power Company. These three
power houses are interconnected electrically. Three transmission
circuits on two separate wooden pole lines on the .American side
convey the electricity to Buffalo, and end in a terminal transformer station on the northern side of the city. Here the potential is reduced from 22,000 volts to 11,000 volts for use in
underground cables. On the Canadian side, two circuits on one
steel pole line connect the Canadian power house with a second
terminal station in Buffalo located on the western border of
in

the

Fig.

the

city

terminal

and

overlooking
stations

are

the

I.

— C.\NADi.\x-Xi.\G.\R.\

The two Buffalo
Niagara River.
by underground cables,

ii,ooo-volt cables connect the terminal stations with

•sion line

1

1,

sub-

The Canadian transmis-

has only been placed in operation recently, as has also
terminal station of the Cataract Power & Conduit

the new
Company, the
of Buffalo.

distributer of

Xiagara Falls power

in

The Niagara River at
The bed of the

swift.

the city

CROSSING THE NI.\G.\R.\ RIVER .\T BlFF.\I.O.
The long crossing of the transmission lines of the Canadian
Niagara Power Company over the Xiagara River at Buffalo
In
(Fig. i) possesses many novel and interesting features.
many respects it is a radical departure from previous practice

and reflects great credit on the originality and skill of the
Xiagara Power Company's engineers.
The transmission line of the Canadian company consists of
a single pole line, 16 miles long, carrying two Ihroe-phasc. 22ooo-volf circuits. The pole line extends from the power house

this point,

although navigable,

is

very

river consists of rough, jagged rocks.

These facts together with the greater initial cost and the difficuity of maintenance precluded the use of submarine cables.

The

navigability of the river necessitated an overhead cross-

minimum

ing with a

clearance above the water of 131 ft. From
is about 1620 ft., but because of the

shore to shore, the distance
fact that the Erie

the

tracks

of

the

Canal and other waterways, together with

New York

Central

Railroad,

parallel

the

on the Buffalo side, the shortest distance bet^veen supporting towers which could be obtained was approx;:ri-itelv
river

2200

ft.

Even with the minimum clearance above the surface of

Tr.vxsmission Line .Vcross the

interconnected

stations in various parts of the city.

Niagara Falls, Ontario, along the Canadian side of the
Xiagara River to Bertie Hill, Fort Erie, Can., a small prominence directly opposite the terminal station in Buffalo.
It is
the crossing over the Xiagara River between Bertie Hill and

at

the terminal station in Buffalo that constitutes the remarkable

are available,

figures

1299

the

Xi.ng.vr.a River.

water and the distance betw'een supporting columns known, the
problem of obtaining the most economical design was exceedingly complicated.
If copper cables were used, the increased
weight of copper for the same carrying capacity as compared
with aluminum, would necessitate the construction of much
heavier supporting towers at a greater cost.
With aluminum,

however, although
capacity

is

its

strength

tensile

for

the

same carrying

practically identical with that of copper, the tensile

strength of the metal must be very carefully considered in the
In a catenary curve, which is the
use of aluminum cables.
form assumed by a cable suspended between two towers, the
tension in the cable increases tremendously as the sag in the
cable

is

horizontal

decreased,
line.

or as

The lowest

the

catenary

curve

approaches

center of the span, and with a

minimum

height established the

supporting towers would be lower and their cost
little

sag were introduced

.iluiniiuun

i;it>li<,

there

in the cable.
is

a

point in the cable will be at the

<laiiger

of

But

if

this

exceeding

less,
is

if

very

done with

the

tensile

E L E C T R

I

C

.V

If, on the other hand, too much sag is introduced,
the cost of the supporting towers not only becomes excessive,
but there is danger of two adjoining cables swinging together

strength.

during high winds.
cable

the

If

minimum

the

for

set

is

height

during

hot

W

L
At

RED.

introduced

is

in

XLIX, No.

Vol.

point a piece of fi-in. galvanized

this

long,

U

each cable

steel

aluminum

the

;

chain,

25

26.

ft.

cable passing

around an aluminum sheave fastened to each end of the chain.
After passing around the sheave, the aluminum cable is
brought back along itself and a long wrap joint made. The

towers are used which give the minimum safe
sag consistent with the tensile strength of the cable, in cold
weather the contraction of the cable would decrease the sag
Furthermore, unless a
with the danger of excessive strains.
dangerous sag is introduced in the cable, the sudden addiHonal
weather, and

if

strains to

during wind storms

ceed

facts

will

and

tensile

which it is subjected
breaking point. These
what important factors weight
determining the most economical
its

may

ex-

some

idea

of

strength

are

in

give

design for a long-span cross-

ing.

The

crossing at Buffalo consists of nine 500,000

cm aluminum

cables on three steel supporting towers, .giving two spans.

tic.

UEKTIE

J.

11

ILL

Each

TOWER.

FIG. 3.

strands.
The nine cables are for use
is made up of 61
of three, three-phase circuits, the parallel cables ofS'iach circuit being suspended between towers in the form of a triangle

cable

with the apex at the top.

spaced 15

centers, with

ft.

The
15

three cables of each circuif are
ft.

There are

cables of each circuit.

between the adjoining lower
six cables in this lower row

at

the

saddle

is

a

clamped

is

chaiti

.uul

is

securely fastened to

Paralleling the chain and also passing over

center.

its

cable
tlio

SUPPORTING TOWER.

chain passes over the saddle and

Steel
it

— INTERMEDIATE
short

piece of

aluminum cable. This short
two sheaves at each end of

to the sides of the

carries

tlu'

current.

The

chain,

however, car-

forming the base of each triangle with three sky wires in the
upper row forming the apex. Two of the three-phase crossing
circuits are connected to the two transmission circuits, and tlu'
third

is

use as a spare circuit.

the Bertie Mill tower (Fig. 2) the cables start at an elevation of 104 ft. above the river, and rise to an elevation of

At

212

ft.

at

the

inlermediate suplKirting tower

Canadian bank of the
this

river.

preliminary land span

is

(V'\g. .?) on the
The distance between towers in
l*"rom the tower nn the
1668 ft.

Canadian shore, the cables cross the river to the American
tower (Fij{. 4), a distance of 2192 ft. The top of the latter
tower is 215 ft. above the river.
At both the American and Bertie Mill towers, the akmiinum
cables arc dead-ended to a series of electrosc spool insulators
connected on the tower side to a steel cable. The latter passes
over a large sheave on the tup of the tower and thence down
through the tower to a counterweight suspended near the base.
This counterweight introduces
weighing alKiul 4.500 llis.
flexible connection at the tcrniin.il end of each span, providing
for expansion and cfintraction and maintainitig in llie rabli'.1

The counterweights also tend lo rclievi'
^uddcn stress during wind storms.
At the Bertie Hill tower and :il»o"ai the Xnierican tower,
aluminum-cable drop leads are fastvned to the main span

a

constant tension.

the cables of

all

cables just outside the spool iiisulalors by aluminum T-rlamps
1 hcsc drop leads pass down and tlirnugh ihe lowers in llir

transmision line cable

The

an<l

are suspmdrfl

from

s.iildlis

oti

4.

— KXTKKIOK

ihc

Canadian shore

snp|K)rled nn cleclrose insulators

The
spins

VH'.W OK ll-.KMINAI.

this

11

IN lirllAl.o.

siilioiis ni cable

tovver.

object of the chain
iif

STATION

whole weighl and tension nf the iwo

on each side of the

terminal station.

cables at the interinrdiale tower

I'lG.

ries the

is

eharaelcr Ihere

In Iouk
at (irst apparcnl
always considerable vibration,

not
is

-

June
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the cables.
If the aluminum cables alone passed over and
were securely clamped to the saddles, there might be crystallization of the metal at the edge of the saddles where the cable

in

is

supported.

rigidly

aluminum

In

place very easily and rapidly with a

takes

crystallization

this

marked decrease

in tensile

Chains, however, afford a flexible connection at the

strength.

W

was tixed
and carry

D
:l!\

.s

;

1

space necessary to

the

_,

lift

301

a transicrmer

over the others.

ii

The bays on
bus-bars and

either side of this central section contain

the

switches; one side being devoted to 22,000volt current and the other side to current of half this potential.
oil

The buses are contained in a structure having open shelves in
order that they may be visible for inspection and cleaning.
This bus-bar structure is of yellow pressed brick and the
shelves are of 2}4-in. Cleveland sandstone, not unlike litholite
in color.

At the front end of the building on either side of the entrance are rooms for lavatories and coats and for auxiliary
apparatus, such as storage batteries to operate

tlie oil

switches,

and also small transformers for supplying energy for lamps,
heaters and motors.
The transformers installed are of 3000-kw c^. j\. iud
transform 25-cycle current from a potential of 22,000 v ,.-

.

a

of

potential

11,000

The transformers are

volts.

oil

iiv

.

water cooled, and the connected delta to delta. Water
is taken from the city mains, but means are also
provided for pumping water from the Niagara River. Oil is
drawn into the transformers by vacuum from a large tank
lated,

for cooling

buried in the floor in a distant part of the building, a vacuum
pump being installed for that purpose. Six transformers are

and six more will be installed shortly.
circuits drop from the tower to the third
and pass thence into the building through mul-

at present installed

The two incoming
story

level

tiple-jack
FIG.

5.

— INTERIOR

OF TERMINAL ST.\TI0N B IN BUFF-XLO.

saddles and any vibrations passing along the cables are transferred to the chains and merely cause a working of the individual links rather than a crystallization of the metal at the
rigid support.

There

remarkable

nothing

is

about

the

transmission

line

These are what are known as

except possibly the insulators.

electrose insulators.
Their cost is considerably more than that
of porcelain, almost twice as much, but taking into consideration a line transmitting 50,000 horse-power the cost of the in-

sulators

is

such an insignificant portion of the total, that withno consideration providing the

in reasonable limits, cost is of

wall

glass.

plate

insulators

No

set

external

a

in

double

weather hood

window
is

of

J/j-in.

provided.

Just

within the building are disconnecting sw'itches and low equivalent lightning arresters. .The lines then pass down through
electrose bushings set in the third

under the latter
bars by means

may be connected
of

oil

switches,

and second

floors and just
two sets of bushave disconnecting

to either of

which

oil switches may be inThere are two sets of
without delay at any time.
one set with its necessary line
22,000-volt primary bus-bars
and bank oil switches being located on the first floor, the
other being on the floor above, thus providing absolute separation of the bus-bars with no danger of accidental confusion
A similar arrangement exists on the 11,000in regard to them.

switches on each side in order that the
spected

:

is reliable.
The Niagara Falls Power Company has
had these insulators in use for over four years and has found
them satisfactory for the voltages used 24,000 and under.
Many of them are placed in a district where there used to be
considerable breakage from boys throwing stones, and since
the change there has been no further trouble.

insulator

—

TERMIN.\L

ST.ATION

THE

OF

"n"

C.\T.\R.\CT

POWER & CONDUIT

COMPANY.

To

receive the electric

power transmitted from the Candian

Power Company's generating

Niagara

Power & Conduit Company,

station,

the

Cataract

of Buffalo, has erected a terminal

Niagara Street and Front .\venue, adjacent

to

the

American tower (Fig. 4) of the novel long span crossing

just

station at

This new station

described.

red, pressed

is

of steel-frame construction with

brick outer walls, limestone trimmings, expanded

and concrete floors and roof with three-ply felt and
over the latter. The building is designed to
house 50.000 horse-power of transformers, with the necessan.'
switch gears, there being a horse-power for every 0.2 sq. ft. of
floor space. The location of the station is such that ample light
metal

actinolite surface

is

received

the building being plentifully

sides,

all

The

longitudinally

divided
is

from

with windows.

plied

station

into

three

is

sup-

three stories high and

nearly

equal

.parts.

Fig.

is
.^

an interior view of the station.

The
ers,

central portion of the

each of which

is

set

first

in

a

fU;.

separate brick

cell

which

an electric crane provided with induction motors.
This crane travels the length of the building and can pick up
any transformer desired. The height of flu- building. 47 ft.
is

—OPERATING

AND SWITCHB0.\RDS, lUFFM.O TERMINAL STATION

C.M.I.ERY

is

with fireproof doors and has a removable cover of iron
and expanded metal concrete having a circular opening for
Over this central bay of the building and under
air circulation.

fitted

the roof

6.

floor contains the transform-

volt side.

Ihc busses are of

flat

copper and

all

other wiring

is

of copper tubing.

The switchboards
on the third

(Fig. 6) for operating" the station are placed

and on the ii.ooo-vclt side of the building.
The switching ri'om is 60 ft. x 20 ft. and is enclosed in glass
sn that the iporators may have a clear view of the second
floor

ELECTRICAL WORLD.
rows with ample space between

in parallel

employed

are arranged

The primary and secondary switchboards

floor.

ment of the operator. The boards are built of black slate
with an oiled finish and are fitted with long-scale instruments.
The panels for the transformer banks are fitted with an ammeter and a voltmeter, while the feeder panels are equipped
with an ammeter, an indicating wattmeter and a polyphase
Both panels have the necessary switches and

watt-hour meter.

relays to operate their respective

The incoming power

is

wattmeters.

auxiliary

All

the

boards and circuit-breakers

Outgoing
in

Imlay curve-drawing
wiring between the switch-

on

drawn

is

in

electricity at a potential of

three-conductor cables drawn into

necting cables

where

'"A"

stations

11.000 volts

the

carried

is

Intercon-

conduit.

with terminal

station

from the American power
Power Company. From these

Falls

electricity

is

distributed

11,000

at

volt;.

sub-stations at various points about the city where the
potential is further reduced for distribution to customers of
tc

II

the Buffalo General Electric

furnishing electricity in bulk.
features of terminal station

fining itself to

customers

also to

Power & Conduit Company, the

of the Cataract

The

Company and

architectural

latter

con-

"B"

were

designed by the engineering department of the Niagara Falls
Power Company, while the electrical features were designed

by the force of the Cataract Power
superintended

also

the

of

erection

&

Conduit Company who

the

and

station

installed

Variation of

Manganin

Resistances with

100,000, but

Most

Rosa and H. D. Babcock.
By
known
that manganin resistances prepared
long
been
has
in the manner developed by the Physikalisch-Technische
E. B.

Rcichsanstalt do not remain entirely constant in value, but
among a group of apparently

that appreciable differences (Kcur

These variations are very small or inap0.1
ohm and i.o ohm. But with
1000 ohms and higher values when used for

exactly similar coils.

with

coils of

ID,

100,

work

precision

of

coils

the

the

at

same

temperature

in

winter, the change being a gradual drift up-

was

far too large to be neglected in precision work.

of these resistances were kept

some were

but

submerged

in

oil

all

the

temperatures
were taken and the resistance measurements made with great

time,

in

In

air.

all

cases

the

care.

The

possibility

of

these

changes being due

to

atmospheric

was not at first evident how an
increase of resistance could be produced by an increase of
humidity. The effect of leakage arising from moisture deposited
on the coils or upon the tops of resistance boxes is of course
to decrease the resistance, and this effect would increase with
the humidity.
In order to ascertain the cause of the marked
change in the opposite direction, to determine its magnitude
and to find how to prevent it we took up last November a
itself,

but

it

systematic study of the question.
It was very soon found that changes such as occurred during
an interval of six months in the atmosphere of the laboratory
could be induced in a few days by placing the resistances in
a closed case in which an atmosphere of h'gh humidity was
maintained, although it usually required several weeks for the
resistance of a coil to reach a ma.xinium, or to return to its

former value when restored to the original conditions of humidity.

25 per cent, the other being kept at higher humidities rangin

variations are so considerable that

been necessary to determine

their

by

values

it

lias

stepping

up

to

100 per cent, although seldom higher than 80, and

Each case was provided with
60 per cent.
The higher rethermometers and recording hygrometers.
sistances were measured generally to one or two parts in a
million, and corrections made for small fluctuations in temAll measurements were finally referred to the
perature.
standard of the Bureau, determined by the mean value of
The changes in the resistances of the
certain one-ohm coils.
about

oftenest

preciable

value

26.

ward from early spring to midsummer, followed by a steady drift
back to the same minimum in the winter. The amplitude of the
change was of course small, varying from 15 to 25 parts in

from 40

Atmospheric Humidity.*

IT

higher

XLIX. No.

Two apparatus cases were employed, the atmosphere within
one being kept at a nearly constant relative humidity of about

the electrical apparatus.

The

a
in

humidity suggested

received

is

houses of the Niagara
terminal

iron conduit.

tile

terminal station "B"

tie

electricity

breaker switches.

circuit

oil

measured

had

summer than

move-

for the free

Vol.

latter are

known

to be very slight.

CHANGES ARE DUE TO MOISTURE ADSORBED BV SHELLAC.
The cause of the increase in resistance of the manganin
coils, the wire of which is embedded in a heavy covering of

ohm standfrom the
These variatian.s have been
ard.s.
found to be greater in England
than in Germany, and the difference
has been attributed to some difference in the methods of preparation
followed in England and Germany.t
'At the Bureau of Standards the
variations in the values of manganin
frequently

I

Ikut been a source of
annoyance, and they have
been found to be as great in the
resistances made by the best Ger-

resistances

great

man makers

as

in

made

those

in

TKT

Mar.

S^pU

Nov.

J»£

May

Mar.

July

a«rC~^S

Jao.

Mify

11P07

America. These variations occur in
the most carefully prepared standards of the Rcichsanstalt form as
well as in

tfie

resistances of

Fin.

is

Wheat-

values

because

they

arc

(

hani.fs

lie

I'Ir.

i

1

wound with finer wire, which is
drawn cold and is less perfectly annealed than
skason'al

of

1

that the

varialiims arc greater in the roils of

higher

—

?iIu>w sc.i«nniil cli.inRca of mnngnnin rcsialancc due to v.irjiiiK :""i>M'''<'''i'^
Resistances nlwnys in l.lliorMory
OlMwrvnlioiia extciidrd ltirotii{li two years and two months.
htimirlily.
One vcrlicfll
nlmoapliere.
.MI resistances were of usual con^lruelion, and were niadc by CHto Wolff.
space ia one part in 10,000 in rcsistaiu'e.
Curve I it looo-ohfii coil suhnicrKed in oil frotn resistance hox No. 2470.
Curve 2 ia loooftlini coil aidinicrKcd in nil from esisl.nnce Uix No. J^yt.
CuTve 3 ia looo-idun coil in air from resistancr hox No. 10R7.
Curve 4 ia s; looo-nlun coil in oil from renis1nncc Imix No. J470.
Curve 5 is 2 1000 olim coil in <»il from resistance hox No. J47i_.
Ctirvc 6 is mean of g coils each of 10.000 ohms in oil from resistance hox No. a6jo.
Curve 7 is mean of i) roila c.ich rif 10.000 ohms in air trom lesislance liox No. 36J1.
.?oo -4
There ia no record of the
100.
X 1000 indicate^ looo ohms marlr up of coils ^oo ^ ^oo
values i>f the resistance for curve 7 hetween May. loos, anil Seplrmher. ii)o6.

'he curvc»

stone bridges, potentiometers, resistance Ikjxcs, etc. The explanatiriu
thai has been suggested

I.

VARIATION OF RESISTANCE DUE TO SEASONAL CHANGES

the heavier wire.

kksi.stanc

k.

shellac lhor<nighly dried out by baking, is thai llir shellac
absorbs moisture from the surrouuilinti atiitosfhere uml c.i/'iiiirf.t.
•

In the course of an extended

invesligalinn t at the

Bureau

of Standards on the ratio of the cliTlrMniaKnelic to the elerlro.static

unit of electricity

it

was fouml

thai

all

the

resistances

jt,

I'aper rend before the .\inerican I'hyaical Society Rl
1007.
KeiKirt of Prof. K. T Cdn/ehrooli. Director of the

WaahinRton, April

National I'hyslcal
LjdMonlory, /:M^i«crrimr (London). March jj and ,^pril .s. 1007.
he
puhliahed.
shortly
to
E.
Doraey,
Roaa
and
N.
n.
Ily
K.
J
t

Jf.XE

E L E

IQO7.

29.

the

slrclcliiiig

zcire

iiitiiiganiii

The amount

ami thereby

T R

L

iiiereasing

W

C A L

I

re-

its

(

)

R L D

130.?

wliich were plotted by Dr.

prompted

Dorsey

in the

investigation referred

absorbed depends on the
relative humidity of the atmosphere, the moisture in the shellac
gradually coming to equilibrium with the moisture outside
when any given humidity is maintained constant. When the
atmosphere is drier the shellac gives up moisture and shrinks,
and the wire also contracts and its resistance decreases.

to,

The

in summer the humidity was kept lower than normal during
6 or 8 hours of nearly every working day by means of brine
coils in the room.
The object of thus reducing the humidity

sistance.

in

of moisture

therefore

resistance

atmospheric

is

constantly changing with changes

and

humidity,

constant

a

is

when

only

the

atmospheric humidity is constant or when the coil is sealed so
that moisture cannot get into the shellac. Dipping the coils in
incited parafUn

will

seal

them

against moisture, so

effectually

that even the finest wire such as is used in coils of 1000 and 10.000 ohms remains of constant resistance. Sealing such a coil in a
test tube will keep its resistance constant, even though it had
previously been exposed to a moist atmosphere.
Submerging

the coils in oil does not protect the shellac

humidity, as the

absorbs moisture and transmits

oil

Hence submerged

coils.

from atmospheric
it

to the

when

increase in resistance

coils

the

atmospheric humidity increases, and decrease in resistance
when the humidity decreases. The oil retards the change of
resistance and decreases the amplitude somewhat, but still permits great changes to occur, especially in the higher resistances.

A change of resistance of 25 parts in 100,000
duced by an increase in length of the wire of

be pro-

will
12.5

parts in

this

study of the variation of resistances with hu-

The curves showed

midity.

conclusively,

what had probably

never before been suspected, that the resistance of a shellac

covered manganin coil is greater in summer, at a given temperature, than in winter, at least under some conditions. These
resistances were exposed only to the atmosphere of the laboratory,

and

was

more perfect insulation than could be obtained
The changes in resistances were therefore ap-

secure

to

otherwise.

less than would have occurred normally.
All remeasurements were made in an atmosphere dry enough

preciably
sistance

to give thoroughly satisfactory insulation.

Fig.

when

2

shows the changes

certain

in

manganin

resistances

atmospheric humidity, the
values of the humidity, the dates and the variations in resistance
being shown in the curves. The looo-ohm coil represented by
curve 13 was first placed for a few days in a saturated atmosphere.
The change in resistance was very rapid, but was suddenly stopped by reducing the humidity to 30 per cent.
A
sudden drop in resistance followed, the rate of decrease being
reduced by raising the humidity for a few days to 40 per cent.
The rate of decrease was again augmented by reducing the
humidity to 20 per cent. After the resistance had decreased to
a point below its initial value, the humidity was increased to
subjected

variations

to

in

55 per cent, when the resistance rose as shown and then fell
when the humidity was reduced to 40 per cent. The change in
resistance between the

maximum

November 22 and

value of

the

value of December 7 was 40 parts in 100,000.
On
January 2 a quantity of calcium chloride was placed in the

minimum

bottom of the resistance box which was closed up as nearly
air

tight

as

practicable

without

sealing.

The

resistance

fell

rapidly for a few days

(about 15 parts in 100.000) and then
.remained nearly constant for three months, but was not entirely independent of changes in room humidity.
The higher

average humidity of

.April

caused the resistance to

rise

ap-

preciably.

Curves
1000

17

(made

and
up

19

of

show how

closely the

of

coils

500

200 -j- 100 -f 100 -f 2 too)
varied.
In this case also

together as the humidity is
CaCl: was added to the box on January

vary

li

Si

Kov.

K

-Ca

iJ

21

l>ec.

IWM
FIG. 2.

— CH.^NCES

3
Jan.
1907

I3

Ct.>!

in

b6x

23

2

in

room, buni'dit)* ~5 to oOf
¥:

12

t

U

2(

Mar.

Fc-b.

3

l3

23

3

13

May

Apr.

is

is

i

OF RF.SI.ST.VNCE DUE TO .\TMOSl'HERlC HUMIDITY.

part in lo.ooo in resistance.

Curve 13 is looo-ohm coil in
No. 3 of Fig. I.)
Curve 17 is looo-ohm coil in
Curve 19 IS 2 looo^ohm coil
Curve 27 is looo-ohm coil in

air

from Wolff box No.

(Same

3087.

air from Wolff box No. 3080.
in air from Wolff box No. 3080.
air made I>y the Tweeds X- Xorlhrup

coil

Com-

pany.
If

the diameter

by .Q005

cm

the

wire

is

wound on

a

must be increased by the swelling of
or 5 microns.

This

in

resistance.

the shellac

of course an appreciable

is

more

increase in diameter, although imu-li

than the change

resulting in a de-

in the

damp

case and the resistances

Curve 27 represents a shellacked manganin coil made by the
Leeds & Northrup Company, sliowing large changes in resistance as the humidity is varied.
F"ig. 3 shows that the changes in coils of heavier wire, as
used in resistances of 10 and 100 ohms, arc very considerable,
amounting to 35 to 50 parts in 100,000 ilut- to 80 per cent
humidity.

difficult

to

measure

Coils scaled by a covering of

remain constant for months through wide fluctuafew parts in a million,
which indicates that (lie diameter has not changed (luring that
We shall presently give
time by as much as oa^i if at all.
evidence to show that manganin wire of all sizes is remarkably
constant in resistance, and tliat changes that h.Tvc lu'iii attributed tn the mang.inin are due to the shellac in which it is
paraffin will

tions of moisture, certainly to within a

.

embedded.
In Fig. I are given curves showing the seasonal changes
of certain resistances during the past two years. These curves.

shows three resistances from

W'oltT box Xo. 2471
which have been kept for several months at as nearly
constant liumidity as possible and whicli have remained remarkCurve I represents the same set of
ably constant in value.
During November and
coils (2 1000) as curve S of I'ig. i.
December it gradually decreased in value, coming to an equilibrium value for approxinjatcly 25 per cent humidity about
and April 28 this coil changed
January i. Between January
only a few parts in 1,000,000, having come down in a mininuiin
value in March. The average liumidity in the case was a little
higher during March and April, and this accounts for the
Curve 5 represents a single spool
slight increase in resistance.
coil of 10,000 ohms and curve 3 represents the 2 10,000 coils
of the same box. These Ihree curves are practically horizontal,
all showing a minimum in March a few parts in a milliom less
than the values in J.iniiary and April, the drop in January and
February being doubtless due, as stated above, to the continued
Fig.

spool 4 cm in diameter
(the size used in a Wolff st.uidard of the Reichsanstalt form)

100,000.

removed the box was put

the

rose rapidly.

Tile curves of I-"ig. j sliow variations in manganin resistances due. to
changes in atmospheric liumidity.
Resistances kept in enclosed space
where humidity was under control. Observations extended through six
One
months.
The relative humidities are indicated on the curves.
vertical space

2,

box was placed

in an atmosphere of 60 and 70 per cent humidity the resistance rose appreciably in spite of the CaCl=. After the calcium chloride was

crease in resistance.

'f-+----

When

1000 coil and the -

+

4

(all in oil)

I

-
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1304

drying out of the oil, and the rise in April to a slightly higher
humidity in the case, due to higher humidity in the room, the
case not being entirely tight.
Fig. 5 shows four curves, all representing standard coils of
Curve 7 is a looo-ohm
the Reichsanstalt form by Otto Wolff.

a small decrease at

standard (No. 3039) kept totally submerge! in oil in a space
-^nt from January
at nearly constant humidity of 25 to 30 per

amount

>

The

humidities.

1

+—---1—

1

—
—

o«

4

1

1

1

^

I

I

I

4.-_.

fluctuations

in

the

resistance

100,000 between the

of

the

latter

minimum

of

January and the maximum of February. As the humidity in
the laboratory atmosphere in Washington often goes above 70

summer

(unless the air

is

artificially

dried)

it

will

coil

+_

r

>i<-9<i;<-.j<—laijH

first

would be very unreliable as a standard.
Fig. 6 represents five coils of 1000 ohms each of o.i-mm
manganin wire, wound on wooden spools (mahogany). These
curves are drawn to a different vertical scale from that used
before, one space representing a change 10 times as great as

1

1

26.

oil.

to about 35 parts in

be seen that this

— 4—
1

XLIX, No.

and a small increase later, correspondCurve pa represents another io,ooo-ohm
standard (No. 3040) in air at different humidities, and Curve
II represents a looo-ohm standard (No. 3057) in air at different
ing to the coils in

per cent in

1

Vol.

'

f

—

Maj

FIG. 3.

The curves

—CHANGES

and 100 ohms.
Curves i8a and i8b are two
Curves 70a and 20b arc two

in resistance of

manganin

10

4 to

March

resistance

the

28,

coils of 100 ohms each in air,
coils of 10 ohms each in air,

coils ol

Wolft box 3080
Wolff box 3080.

decreasing slowly during that

From March 28 to
same oil was in a case
at approximately 80 per cent humidity and the resistance rose
The humidity was then reduced
about 17 parts in 100,000.
to about 25 per cent and the resistance fell off 11 parts in
This shows
100,000 in the same time that it rose 17 parts.
period,

as

the

April 16 the

oil

dried out gradually.

coil still

submerged

—DIFFERENCES

FIG. 5.

OF RESISTANCE OF COILS.

show changes

of Fig. 3

in the

The curves

IN BEHAVIOR OF COILS.

show the difference in f)chavior between Wolff
(Reichsanstalt form) when kept at constant humidity and

ci

Kig.

5

standard coils
when in an atmosphere of varying humidity.
Curve 7 is standard coil of 1000 ohms submerged in oil. No. 3039.
Curve 9 is standard coil of lu.oon ohms submerged in air, No._ 1392.
These two coils were maintained at nearly constant humidity, uiltil
March 26 n-hcn 7 was placed in an atmosphere of 80 per cent humidity
until .April 16 when it was restored to the drier chamber.
Curve 9a is standard coil of 10,000 ohms in air No. 3040.
Curve 11 is standard coil of 1000 ohms in air. No. 3057.
These two standard' coils were at varying humidities as shown on the
curves.

before.

coats

of

Curvi- 43 represents a coil which was given several
shellac and baked in the usual manner, the spool

Curve 55
well as the wire.
represents a coil in which the spool was thoroughly shellacked,

being thoroughly shcll.icked as

but the wire was not shellacked or baked after winding. Curve
57 represents a coil wound on a .similar wood spool that had

been thoroughly paraffined, but the wire neither paraffined nor
Curve 77 represents a coil on a shelheated after winding.

wood spool, the wire sliellacked and baked as usual
Curve 25 represents a
and then dipped in melted paraffin.
coil on a wood spo'il, shellacked and baked after winding, and
.scaled in a test tiilie (with some calcium chloride inside the
tube).
Tiic last three coils, in one of which no shellac was
used and in the other two the shellac was protected from the
moisture of the air, have remained remarkably constant, no
lacked

change more than i
months. The first two
KIG. 4.

—VAKIATION

OP RESISTANCES OF COILS IN

in

having occurred in several
on the contrary, changed as much

ioo,iKX)

coils,

340 .ind 400 parts respectively in 100.000.
Shellacked coils may .ibsorb sufficient mnisUire in a saturated
atmosphere to reduce the resistance by leakage, the coils in
A shellacked coil plunged in
that case showing pol.irization.
.is

Oil.

man

The ciirvr« of Fiu 4 "how the ilight vorlnlion» o( rc«i»lance
-v nearly con«tant humidify.
oanin coil< «nhmerKed in oil when kept .it verv
'
"•'— 'i« the
No. I ol' •'•'
this nerieii
C'tiU wrrr frirtii WoUf box A471
All theie
f
ftame coil an N". s of Vitt- 1.
«.
lo.oon
ro,o<x) ohm», curve 3 if £
ii
Curve I n 2 <••"> ohm*, curve
ohma; all in oil at a nrarly con«i»nt humidity of j.s per cent, varying
"I

-

,

•,

between

how

jo

and yi per

cent.

great a change can t-ikr place in a coil kept gubincrgcd in
oil,
wht-n the humidity of the almosphcrc

pure pclrolruni
Curve
change*.

lo.ooo-ohm coil (No. \.V)2)
t;
it a standard
kept in air at a nearly constant humidity of 2- tn 30 per cent
from January 4 to May 3. li'* .lianges arc very sliuhf. showing

water ab.sorbs mnisltire very rapidly; in one rase the resistance
1000 ohms decreased about sO ohms in a short
On ilu- 'illier hand, some
time, .showing polarization strongly.

of a coil of

water an hour did not change
These coils were from
at all.
F.UKlish maker and had been in use for over four
This shows that the paraffin coatiiiK had not become

paraffined

coils

more than
a box by an

I

years.

submerged

part

in

in

100,000,

if

June
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cracked or defective in use. The shellacked coils of a wheatstone bridge, potentiometer or other resistance apparatus may
be dipped in melted paraffin and so be protected from
moisture.
paraffin
paraffin

A

high grade of paraffin should be used
that is,
of high melting point, free from dirt and acid. The
;

coating, of course,

slightly

increases the lag of tem-

perature of the coils when the temperature of the room is
changing, but the increased error dye to this would probably
not be a hundredth part of the error that may be due to
absorption of moisture.

Since a small and inexpensive coil scaled in a tube or covered

by paraffin has

a very constant resistance,

one

may

possess a
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Experiments with Concrete Telegraph Poles.
Bv

A. Cell.\r.

G.

In a paper under the above

title

read before the convention

of the Association of Railway Telegraph

Superintendents, at

Atlantic City, June 19-20, Mr. G. A. Cellar, superintendent of

West of Pittsburg, gave
an account of some investigations made into the subject of pretelegraph of the Pennsylvania Lines
for

servatives

The treatment

telegraph poles.

of

the

entire

was too expensive in proportion to the benefit thus derived,
so it was decided to apply the preservative only to that portion
of the pole extending i!/2 ft. to 2 ft. on either side of the ground
and air line. That the result justified the expense is borne
out by the present condition of the poles so treated. Mr. Henry
Grinnell, Assisitant Forest Inspector of the Department of Agri-

pole

culture, in a report of experiments of this character concludes

the

that

brushes

of

application
is

preservatives

so cheap that the cost

to

by means of

poles

balanced by an increase

is

months in the life of the pole. As to steel poles, they
more durable than the long-lived woods unless properly
protected by preservatives. The inside as well as the outside
of eight

are no

of a steel pole open to the air should be accessible for the pur-

FIG.

6.

— DIFFERENCES

IN BEHAVIOR OF COILS

WOUND ON WOODEN

The curves of Fig. 6 show the differences in the behavior of resistances
of manganin coils, all of which were wound on wooden spools, and kept
in an atmosphere of diffeient humidities, but with different methods of
preparation or of mounting.
Curve 55, looo ohms, wood spool thoroughly shellacked and baked, no
shellac on outside of wire, no baking of wire.
Curve 57. looo ohms, same kind of wire wound on similar wood spool,
latter boiled in parafhn, no paraffin on wire, no heating of wire.
Curve 77, looo ohms, on wood spool, wire and spool shellacked and
haked, and then coated with paraffin.
Curve 25, 1000 ohms, on wood spool, wire shellacked and baked, and
coil then sealed in a test tube by means of a cork and hot paraffin.
Curve 43, 1000 ohms, on shellacked wood spool (several coats), wire
shellacked and baked after winding. Unifilar winding.

FIG.

I.

—POLES ready

FOR TEST.

number of such working standards of resistance with very slight
expense or trouble, and may have them compared at a standardizing laboratory more frequently than the bulkier and more

pose of inspection and reapplication of preservatives.

expensive standards that have heretofore been thought necessary.
We are developing some new forms of sealed standards

made of

which

will be small

enough

to -be sent

through the mails.

constructed

erly

concrete

reinforced

In a paper by an English author, on "Notes on the Application
of Induced Draft," reference was made to one case in particular
of five boilers fitted with steam jets, which resulted in a coal

consumption of 27.3 lbs. of coal per square foot of grate, the
evaporation from and at 212 deg. being 9.8 lbs. of water per
pound of coal, writh a temperature of the economizer water of
if)6 deg.
With induced draft the results obtained were as follows: G)al consumption per square foot of grate, 25.4 lbs.,
evaporation of water, 10.2

lbs.

per pound of coal, and tempera-

Taking measurements of
was found that, using the
steam jets, for each unit of electricity ,^.6 lbs. of coal and .•?o
lbs. of water were consumed.
With induced draft the results
were 3.1 lbs. of coal and 28 lbs. of water per kw-hour. In this
case 1800 gallons of water were simply evaporated for use by
the steam jets.
The net saving in this case worked out at
ture of iconomizcr water, 259 deg.

the electrical output of the plant,

I4''S

per cent

it

perfect,

is

has

concrete

a

and
life

telegraph

a
that

is

pole

practically

unlimited.

Mr. Cellar then gave the results of experiments made by
the Pennsylvania Lines

Induced Draft in the Boiler House.

In the

author's experience, the preservation of steel imbedded in prop-

These

West

of Pittsburg with concrete poles.

however, are not presented as final, but rather
more in the nature of a report on progress. Two hollow
poles were made and tested, the object of this form of construction being to secure requisite strength with the minimum
weight.
One of the patterns was square in section, with the
corners chamfered off; the other, octagonal in section, and the
results,

hollow space extending from the base for about two-thirds of
the length of the pole, the upper third being solid, and the walls
of the lower two-thirds being from 1^4 '"• to 3 i"- thick. These
poles weighed approximately 3500 lbs., and were calculated to
withstand any stress in any direction that could possibly be
imposed upon them by a line of 50 wires, each wire coated with
The tests were
sufficient ice to make it I in. in diameter.

made
the

in

connection with two carefully-sclcctid cedar poles of

same length {30

ft.),

and

all

were

set

in

concrete,

the

bases being 3 ft. x 3 ft. x 5 ft. deep.
Just within the outer surface, the walls of the concrete poles

were reinforced with iron rods, which consisted of four }i-'m.
round bars, each 24 ft. long and four .^-in. roimd bars of the

;

:

ELECTRICAL

i3o6

same

The

length.

poles

were 8

in.

in

13 ins. at the base, having a taper of

i

diameter at the top and
Galvanized
in. in 5 ft.

were screwed into wooden blocks molded into the
left for through bolts for supporting
The cross-arm braces were attached to the
the cross-arms.
arms by through bolts in the same manner and fastened to the
poles with ordinarj' lag bolts driven into wooden plugs which
were placed in the concrete at the proper places. After standing long enough to permit the cement to become solid, the four
The results
poles were tested in turn for ultimate deflection.
of the tests are shown in the accompanying table

O R LD

\\"

XLIX, Xo.

Vol.

26.

Niagara Convention of American Institute of
Engineers.

Electrical

iron steps

concrete and holes were

Pull at

Pounds.
3030
3430
3^10
3150
3430
3690

Pole.

Octagonal

concrete

"

Top

*

Square concrete
"
'

1 1

Cracked

Two

14H
i8

One

2^14
34^2
39

One crack.
Three more

47

Pole broke.

Broke
Pole

"

2530
2870
3494

1

2

"

"

two

in

places.

other cracks.
more crack.
at

ground

cracks.

crushed

ground

35

One

66

Pole broke.

level.

Falls,

discussions on the papers presented before these sessions.

THE PROPERTIES OF ELECTRONS.
Samuel Sheldon dealt with
from the standpoint of

presidential address of Dr.

electrons as viewed

the properties of

the electrical engineer.

He

particles of matter that

have been

stated that electrons are the smallest

a limited degree

They are present

isolated.

They are not

ordinary solid dielectrics.

in

in

low pressures, and to

metallic conductors, in gases, especially at

crack

level.

Xiagara

in session at

is

appears elsewhere, including abstracts of the

earlier sessions

The

.^i

American

press the annual convention of the

to

and below are given abstracts of such of the papers of the
programme as were printed in advance. An account of the

Deflection at
Top Indies.

at

White cedar No.
White cedar No.

As we go

Institute of Electrical Engineers

Their properties are in no wise
dependent upon the properties of the matter with which they
are associated, and they are considered to be indestructible by
any agent within the command of man.
The address dealt with the determination of the charge, the
mass, and the size of the electron. The production of positive
and negative ions was also treated in detail. The relation between the metallic conduction of heat and the inetallic conduction of electricity was discussed in view of the knowledge of
electrons.
Thus, with few exceptions, the thermal and electrical conductivities of pure metals, when at proper temperatures,
depending upon the metals, bear a constant ratio to each other.
The only satisfactory explanation for the constancy is the one
which assumes that both electricity and heat are conveyed by
electrons, the one under the influence of the e. m. f. and the
other under the influence of thermomotive force. Expressions
were given for the values of the contact e. m. f. between two
metals, the thermal e. m. f. between two junctions and e. m. f.
induced elcctromagnetically. The Hall effect, wliich relates to
the distortion of the current in a metal sheet when subjected to
a magnetic ticld perpendicular to the sheet, was explained from

present in free ether or space.

crack.

After the cement poles had been broken, the reinforcement
it
required almost tlie breaking pressure to

so held them that

the standpoint of the electron theory.
free electrons

may

electrons and

the

was stated

It

that

to

be attributed the conductivity in solid dielectrics that remains after surface leakage has been prevented.
.\fter discussing the relation between the phenomena of the

FIG. 2.

— END

further deflect them from their slightly inclined position.

The

under strain presented the form of an arch before
breaking, and when they gave way were fractured completely
but these features were lacking in the cement poles, which were
very firm and di<l not give tuitil tluy began tn crush at the

wooden

ground

piiles

line.

The argument has been advanced that the reinforced cement
pole would be very liable to damage or disruption by shock, but

the electron,
its

—

its

str.iin-form

Dr.

known concerning

is

radiation

black-body radiation,
Sheldon concluded

light,

liuninescence,

electric

and magnetic

when

during acceleration,
structure than that "it

its

alone

constitutes

that

and niass of

the size

effects

effects

known concerning

to the insitlnting (|ualities of the concrete pole, the author

Mated

that they

were superior

to those of

any oilur pole nianu-

and

QmtlnuinK exiwrimelilJi already made the company will
some steel poles with just enough concrete to serve

set

.soon

as a

preservative and other steel poles covered with a cement paint.

concrete

poles

used

a

is

it

THK HK.STINC OK

WIRKS

Idl'l'KK

ELECTRIC CI.IRHENTS.

IIY

A paper by Dr. A. E. Keimelly and Mr. E. R. Shepard distheoretical and experimental investigacussed at great length
,1

tion of the heating of copper wires by electric currents

various conditions,

conclusions;

follnwing

the

The fundamental

1.

under

researches the authors drew

their

I'Voin

for ihe direct current linal beat-

loriinila

e
cools

ing of a wire that

thermal conduction

liy

I

A' /'

will re

/\

loial

linr.ir

thermal

a

const.inl.

This

insulated

lo

is

a

constant

forunil.i

wires

in

o

l)i-ing

w.iUr

in

Ihe

the

the temperalure and

concealed wires; that

to

.ipplies

-f (je

wire delcrinined by

the

for

resisl.ince.

^

is

ground

or

in

ii

is,

wooden

moulding.

faclure«l in this cotmlry.

The

is

intrinsic

—

As

motion,

more

the

is

electron;

the

in

little

fundamental postulate that the form can move from one portion to another of the stagnant ether somewhat after the manner that a knot can slip along a cord."

the fact that concrete piles, both of hollow

and solid designs,
arc ilrivcn by pile-drivers, and especially with the knowledge
of the cxperiinents at Rochester, which showed that the poles.
even after they had been fractured at the surface of the foundations, re<|uircd an extremely heavy pressure to produce further
deflection from the positions at the lime <>( fractures
in other
words, that they were almost as stiff as when they stood upthe
rinht, and cotMrinucd to be so throughout the entire lest
author felt that any alarm at the prospect of damage by collision
bcween the pole ainl anything li-ss than a nunable object that
would destroy any [xile f>f natural or manufactured ((>iniK>s»tioii
is unfounded.

and

much

that although

and

production of

radiation

selective

OF TEST.

in

tested in the yards of Robert

the
.\.

above tests were ui;i<le and
Cunimings, at Kochesier. I'a.

2.

with

The thermal
difTerenI

posili.in

rcsisiivities

braiding,

of

the various

elevations,

tcmper.ilnre

moulding

anil

various oils

tical

purposes be regariled

alily

alTecled by leuiper.ilurrs up In

;is

siilisi;inris

including

i-niislanl

I

bat

ti«) (leg

('.

niliber

may
is.

imi

for

U-sted

comprac-

:ip|ircci-

;:

KxE
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3. The wet braiding on a Xo. 14 rubber-covered wire was
found to add a linear thermal resistance of 8.7 thermal-ohm-cm,
and raised the final temperature of the wire immersed in water
by about 2 degs. C. with 50 amperes.
4. The linear thermal resistance of the rubber-covered wires
in dry wooden moulding was found to be about 10 times as
large as when immersed in water.
Thus their temperature
elevation was increased by more than 900 per cent with a given
current, or reducing their current carrying capacity by more
than 67 per cent for a given temperature elevation.
5. When plotted on logarithmic paper, the final temperature

elevation of a wire in relation to the steady current strength
is

nearly a straight

line.

A

Xo. 12 copper wire, rubber-covered and immersed
water, substantialh- attained its final temperature elevation
6.

in
in

300 seconds after applying a steady current. The same wire in
dry wooden moulding required 1800 seconds, and the same wire
bared, but packed in'sand within a water jacketed pipe 7.77 cm
internal diameter, required 7800 seconds to reach a similar ap-

proximation to
7.

The

its

final

temperature elevation.

wires in the water cooled jacketed pipe cooled

more

quickly than they heated.
8. \V'hen the size of the wire in the water jacketed pipe was
changed from Xo. 8 to Xo. 12, the thermal resistivity of the
sandy soil, as measured with these wires, was not appreciably
affected.
Similarly, when the size of the wire was changed
from Xo. 10 to Xo. 17, the thermal resistivity of dry quartz
sand, as measured with these wires, was not appreciably af-

fected.

addition of water or oil to them.

The thermal

10.

greater

When

resistivity of a

sample of crushed quartz was

the quartz particles were crushed to about

their previous

of the material

linear

dimensions,

the

thermal

was reduced by about 10 per

The lowest thermal

resistivity-

cent.

INTER.^CTIOX
Prof.

OF

resistivity

SYNCHRONOUS M.XCHINES.

Morgan Brooks presented

a paper dealing with a

new

diagram for showing the physical relation of the quantiand conditions existing in synchronous motor operation

circle
ties

and developed simple loci for solving grapliically certain of the
problems. The diagram involves a mathematical analysis, but
it

ing,

it

the apparent volt-amperes.
Practically speakbe considered as an indicator of the loss in the

to

may

around the wire, and therefore a low power factor
The method employed in the researches is based
on the fact that a cable or a condenser, the absorption and leakage of which is not zero, is equivalent to a cable or a condielectric

is

desirable.

with zero absorption coimected in series with a

denser

has been so simplified that

it

is

more

easily understood

and

The
than the usual analytical method.
diagram is based on the initial assumption of a constant synchronous impedance of the motor circuits. This assumption is
not precisely true, but the errors are of no practical importance.

generally

serviceable

Moreover, it was assumed that the current in the motor circuit lags behind the voltage impressed across this circuit by a
constant angle, whose cosine

is

equal to the ratio of the re-

motor circuit to its local impedance. The voltage impressed upon the circuit depends not only upon the
voltage of the generator and of the motor, but also upon the
The circle diagram serves
relative phase positions of the two.
to show the values of the resultant voltage, or of the currejit
as the phase positions of the generator and motor voltages arc
sistance of the

changed, or as the value of one of these is changed. From the
circle diagram it is possible to determine the power which the
machines transfer and to ascertain the condenser action of an
over-excited motor, and to find the points on the V-curve of
synchronous motors and generators.

TESTS OF RUnDER-COVF.RED WIRES.
.\ paper by Mr. Henry W. Fisher described the power {actor, alternating-current inductive capacity, chemical ami other
The
tests of rubber-covered wires of different manufacturers.

object of the tests

was

to

re-

which resistance may be called the equivalent reThe power factor was desistance of the cable or condenser.
termined by a Wheatstone bridge arrangement of circuits. In
addition to the power factor, measurements were made of the
Inductive capacity by an alternatingfollowing quantities
current method, and also by a ballistic galvanometer method
and the insulation resistance after one minute's electrification
by a direct-deflection method. The rubbers were subjected also
It w-as found that the insulation resistance
to chemical tests.
power factor and the ratio of the inductive capacity as measured by the alternating-current method to the capacity as
measured by the ballistic galvanometer, decreased with the time
In general, the insulation resistance
ot immersion in water.
sistance,

:

varied inversely with the capacity.

C0MMERCI.\L TESTS OF LIGHTNING .\RRESTERS.

A

Thomas gave an

paper by Mr. Percy H.

cluded

in

outline of tests

was considered should be
The tests should be
the standardization rules.
which

of lightning arresters

first,

in-

it

ar-

the condition of individual arresters

second, the effectiveness of a particular design, and third, the
characteristics

of

different

tjpes.

The paper considered

in

such as arresters which
offer no impedance to the discharge and arresters using series

From an analysis
resistance and special forms of arrester.
of the advantages, disadvantages and limitations of the various
possible tests of lightning protecting apparatus, the author concluded that certain tests are of great value in connection with

observed was that of
quartz sand, with 20 per cent of water added by volume, the
The highest was that of
value being 161.4 thermal-ohm-cni.
white dr\' double cotton covering of a wire, the value being
2373 thermal-ohm-cni.
11.

compound

detail the various types of arresters,

with the material in a coarse rather than in a fine

condition.
half

power factor can serve as an insight into the qualities of different makes of rubber-insulated wires.
The power factor
was defined as the ratio of the power absorbed in the rubber

ranged to determine,

The thermal resistivity of the sandy soils tested was
greatest when those soils were dry and it diminished with the
9.

130?

1).

,

determine whether the value of the

certain types of arresters, but not with all types, and that
of the tests are diflicult and

awkward

to

make.

He

some

offered

the suggestion that tests should be introduced into the sandardization rules cautiously

and gradually.

On

the other hand,

if

be a great advantage in many
For example,
cases of testing lightning arrester apparatus.
they will afford a ready means for correctly comparing the
numerous low-voltage arresters, especially railway arresters,
are adopted there

rules

which appear from time

will

to time.

Furthermore, the fact that

certain tests have the stamp of approval of the Institute will

do much to cause designers to put their apparatus in condition
to meet these tests, even if the tests be so inconvenient as
rarely or never to be imposed. The following tests were suggested for general consideration as suitable for the approval
of the Institute:
insulation strength of all lightning arresters should
1. The
be able to withstand the abrupt application of tlic discharge of
a condenser of at least looth microfaric capacity, charged to a
potential three times the normal arrester potential and not less

than 50.000 volts without sparking between the parts or toward
the ground.
2.

Breakdown voltages

termined

down

in all cases,

in the

in

at normal frequencies should be deaccordance with the requirements laid

standardization rules for the testing of insulation

strength.

general considerations are not suflicicnt to deterto a discharge, comparative tests between arresters may be made by noting the needle
gap equivalents of two or more arresters by passing across tho
arresters separately or in series the discharge of a condenser
3.

Where

mine the amount of impedance offered

of a few lumdre<lths microfaric capacity charged to a potential
of not less than .so.ooo volts, nor less than tliree times the nor-

mal

volt.igc of the arrester.

Where general considerations arc not sufficient
termine the non-arcing feature of an arrester, a test
4.

to

de-

may be
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made by passing
source of

m.

e.

f.

sparks over the arrester when connected to a
of sufficient power to supply without dropping

potential all the current

its

Endurance

5.

tests

may

be

which the arrester will take.
made in the same manner, as

A

paper by Mr. N. J. Neall outlined a lightning arrester
which he considered to be of value both to the operator of
A
the line and to the manufacturer of lightning arresters.
spark from the induction coil is made to pass over all the gaps
of the lightning arresters under test. The apparatus required
consists of an induction coil operated from several cells of a
storage battery by means of a mechanical vibrator.
A small
test

in

series

therewith

at

will.

.\

terminal

of

enables

condenser

induction

the

coil,

discharge

the

placed

is

in

be

con-

with

each

to

series

one being grounded and

the

the other being led through spark gaps to such a point of the
that the spark from the
and pass over them simultaneously in the direction of the line and the ground, respectively.
By means of

series of the lightning arrester gaps
coil

will divide

this

test,

disturbance can be estimated posi-

the effect of a

by the simultaneous use of

tively

tell-tale

papers at

far

how

possible

as

great

the

disturbance

may

how

be;

any given system of protective apparatus to handle
them, and of discovering to what degree any given transmission
system contains in it elements of length, arrangements and
character of apparatus tending to prolong or increase the
efficient is

disturbances once initiated.

INDUCTIVE DISTURB.\NCES IN TELEPHONE LINES.
paper by Mr. Louis Cohen dealt with the inductive action
This induction is both
of one telephone line upon another.
A variable current passing
electromagnetic and electrostatic.
through any circuit is accompanied by a variable magnetic

which

produce

will

currents

electric

in

neigliboring

In addition to this, there exists also an electrostatic

circuits.

on one conductor will induce charges on all
neighboring conductors and any variation in the charge will
produce an electric current. There are thus two distinct phenomena acting simultaneously, both of which cause trouble
on telephone lines. It is to be noted, however, that the two
a charge

eflfect;

act

effects

in

opposite

Third, the choke coil allows

The recognized disadvantages

are an increase in the

The

directions.

of

establishment

a

use

choke

of

than

coils

by

extra

insulation

In the case of electro-

static induction the conditions are reversed.
When both forms
of induction act together, the resultant eflfect will depend upon
the various electrical constants of the line< and their rel.itivc

importance.

Mr. Cohen discussed in detail the various elements which
into th<- phenomena, and showed that, although under

enter

gible (|uantity, in

electromagnetic induction

some cases

is

of negli-

the electromagnetic effect

may

be

much

larger than the electrostatic effect. In a short line electromagnetic induction is far larger than electrostatic, but as the
length increases the electrostatic gains more rapidly than the
elcrtrninagnctic.
It is improper to assume that elcetroinagiietic

induction

is

negligible in

cases.

all

In the case of a long line

km, the induction and resistance of the t<'leplione
receivers will not modify to any great extent the constants
of the line and in that case the electromagnetic induction is
of, say,

.VK)

Mr. Moody stated that although choke
protecting transformers,

in

Two

insulation

of

the

end

of chotcc

fornvr
that

coils are quite effective
is

bound charge within it is released by
some overhanging cloud. Under
such conditions it is almost as bad to hold back a charge in the
transformer as to keep it from entering under other conditions.
Experience during the last four years shows that very little
transformer

itself

when

a

preventive reactance
of a transformer
is

is

necessary for protecting the windings

whose outer turns are heavily

coils

versus

separate rhuke cnils possess the

Moody

It

of a large transformer coil so that

will

it

withstand from 2000

per turn, without greatly decreasing the space
factor of the winding or causing any considerable increase in
cost.
In thus providing protection for a transformer one should
to 20,000 volts

aim

to use, not a given insulation strength per turn in tho
reinforced portion of the winding, but a certain strength per

In large transformers

foot.

wound

for 75,000 volts or

is

equal to the working voltage in

Few

transformers

for

less,

is

it

wave whose magnitude

some hundred feet or less.
work are built at

transmission

the

with taps to admit of operation with different
Frequently such taps cover a rangi
ratios of transformation.
from to to 30 per cent of the winding, and if they are located
time

end portions of the turns one nnist

so as to cut out the

rein-

force the insulation well inside the inside tap, or perhaps some
40 per cent of the total winding. It lias been the practice of
the General Electric

Company

connections that they

will

cut

for

some

ye.nrs so to locate tap

out centrally located turns

stead of end turns, thereby not only placing
tially

them

in

safer position, hut also avoiding the necessity of any

reinforcement than

is

required

when

all

in-

an essen-

of the winding

more
is

in

Mr. Moody stated that transfoniurs having a total
rating of about 750.000 kw. embodying the above-nuMilioncd
construction, have been built in sizes ranging from .100 to 7500
kw and wound for voltages from 5000 to So.ixio, in both tlic
Most of these have been
air-blast antl the oil-immersed types.
service.

installed

with a small protective reactance, but

many without

and not one of these transformers has yet
from any weakness of the internal insulation although

protection,

for

installed

three years.

were
;

ECONOMICAL

the

coil and the
Mr. Kintner stated
following advantageous

the advantages of extra insulation.

insulated.

practicable to reinforce a considerable portion of the turn>

a considerable portion of the transformers has been

windings of transformers

Messrs. S. M. Kintner .ind W. S.
presenting the advantages of the choke

presented by
latter

trans-

moderately high frequency oscillations it must, since it is
connected between the lightning arrester and the transformer,
offer a very high impedance to the high frequency of the
oscillatory currents which will usually be set up within the

failed

op transpommers.

introductions to the discussion

extra

the

attended with some
such as to be effective against
use

their

If the reactance is

objections.

such

just as important as the electrostatic induction.

vnmr.moK

on

former.

present

the

of

expressed the opinion that for a given expenditure to provide

current will be in the same direction.

in

conditions

number

protection against surges better results can be obtained by the

practicable to resist a high frequency

certain

coil

and an increase in complication of separate
wiring when external choke coils are used. Each of the advantages and disadvantages was discussed in detail. For some
installations it is possible to use choke coils mounted out in
the air and thereby made a part of the station wiring, but in
general an oil-insulated coil is to be preferred.
It has been
customary to use oil-insulated choke coils, each mounted in its
own tank, but there seems to be no good reason why the coils
cannot be placed inside the transformer tank and thus save
considerable floor space as well as outside wiring. Mr. Kintner

one circuit is accompanied by an induced current in
any neighboring circuit in the opposite direction, while when
the current in the inducing circuit is decreasing the induced

current

Fourth, the choke

strongly than can a transformer.

a stroke of lightning, relieving

A

field,

Second,

discharge.

pieces of apparatus

points

all

where discharges are known to take place to ground. The intrinsic value of the method rests on the importance of knowing
as

much more

can be insulated

trolled

momentary surface

the choke coil permits the construction of a transformer with
the safe use of a cheaper transformer.

TEST.

X.

:

uniform insulation throughout.

A PROPOSED LIGHTNING-ARRESTER

XLIX,

features
First, on a choke coil there is normally no voltage
between turns and consequently no tendency to hold a short
circuit in the event of a

tests

of the non-arcing feature.

switch

Vol.

SI'AN-S IN STKICI. liJWiri

TKAN.SMISSION LINES.

Mr. D. R. .Scholes presented a paper discussing the varialinii
each item of cost of the steel lower transmission Hue which
In
steel lower litn- llie cost
changes with the length of '.p;m
r)f

.1

•
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the tower is probably the moil important among those
items which vary with the length of span. As the span is made
longer the tower must be made higher and stronger. A trans-

of

mission tower must be designed to perform three duties it must
have sufficient strength to resist wind pressure on its various
members, to withstand certain external loads due to cables,
:

guys,

and

etc.,

to

sustain

elements was treated in

its

detail.

own
By

Each of

weight.

calculating the

these

resultant

force which would come upon the foundation from each of the
tower structures required and making the cost of the foundation
for each structure proportional to that force, data for a curve

was obtained for showing the foundation cost for 1000 ft. of
line.
It was found that the foundation cost does not vary to
any great extent as the length of the span is varied. The
towers

themselves,

however,

increase

rapidly

with

increase

They

are

classified

under the conditions assumed the total cost reaches a
minimum at a span of about 425 feet. Determining factors in
the total cost are the cost of the tower and the cost of the
insulators. As the price per insulator is increased the economical length of span is increased
in other words, the higher the
voltage the longer should be the span.

that

:

PROTECTION OF TRANSMISSION LINES.

:

Conversion,

polarity,

re-

LOCATION OF BROKEN INSUL.ATORS.

A

paper by Mr. L. C. Nicholson described a method for locating broken insulators. He stated that the Varley and Murray
loop tests for locating faults are impracticable for use on high

A

fault locating method to be
trustworthy must be adapted to the normal operating potential
of a transmission line, because partial faults sometimes develop

voltage transmission circuits.

withstand normal voltage for a short time.
It is
employ the generating, transforming and switchboard apparatus of the generating station for making fault

which

will

desirable to

upon the transmission lines. The accompanying
shows a simple scheme of connection involving the

location tests

A

J
—

6Txe uP T««*5»0owta

summary

of lightning trouble during the years 1904, 1905 and
1906 on a steel-tower, long-span transmission line in the states
of Michoacan and Guanajuato, Mexico. The transmission line

follows

and exciting current, regulation,
high potential (between windings), high voltage (across windings), and temperature rise. The effects of a sine wave and a
peaked wave of e. m. f. were treated in detail. In a certain instance it was found that with a sine wave e. m. f. of normal
value, the core loss was 1177 watts and the exciting current 33.5
amperes, with a peaked wave of the same effective value, the
core loss was 924 watts and the exciting current 15.4 amperes.
Both the regulation and the efficiency can more accurately be
determined from measurements made upon the unloaded transformer than from actual observations under operating conditions.
For making temperature tests, the differential method
of applying the load is the most satisfactory, and it is probably
the one most universally used.

illustration

paper by Mr. Norman Rowe described certain experiences
with lightning rods and grounded cables as a means for proThe paper gave a
tecting transmission lines against lightning.

as

sistance, copper loss, iron loss

in the length of the span, while the total cost of the insulators

used on the towers decreases as the span is increased.
The
curve showing the combined cost of towers, foundations and
insulators was obtained by adding the respective ordinates of
the curves giving the separate cost of these items. It was found

1309
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towers are of standard type, the height being 40 feet from
the top of the cross-arm to the ground. When the wires were
first installed they were placed upon the towers at the vertices

ueTAtLtC iHOST-C'BCUt'

TL
U^r-'

of an equilateral triangle, the upper wire being supported upon

DI.\GRAM OF CONNECTIONS.

a 3-in. extra heavy pipe, which forms the continuation of the

manipulation of a few hoop switches which has been employed
for locating faults upon a long distance high-voltage circuit.
The particular plant upon which the scheme has been used

tower, the other two being placed at the ends of a double-

channel iron cross-arm approximately 7
of the triangle being 6

ft.

in length, the sides

ft.

Throughout the rainy season of 1904

the only protection against any high voltage due to lightning

During
discharges was afforded by the line insulators.
however, lightning rods were placed in pairs on the pole

19O.;.

tops.

was removed from the top
of the tower and for it was substituted a steel cable grounded
The transmission line was
at each tower over the entire line.
placed on a special bracket located at a proper distance below
During the season of 1904
the other two transmission lines.
there was considerable trouble with lightning; during the next
season there was less, and during the season of 1906 com-

During

1906, the transmission wire

paratively

little

trouble

vi-as

experienced.

On the
Rowe

the experience during the three seasons, Mr.

following suggestions

:

First, insulators

upon poles or towers so
of

line

frequent

should not be disposed

Fourth, on

steel

construction

the insulator should have a margin of safety against pimcture

and arcing over.

TRANSFORMER TESTING.
Mr. H. W. Tobey presented a paper describing the advantages and shortcomings of certain methods that have proved
satisfactory in cnniniorcial transformer testing.

The

tests out-

were those use for determining the chief characteristics
of the finished apparatus, thus enabling it to be compared with
the original calculations and designs and with the guarantee.
lined

volts,

25

cycles,

three-phase

over

on the wooden structures.

The

high-potential

sides

of

the

transformers are connected in star with the neutral grounded.
The method of locating faults referred to above consists in
supplying current from a generator and transformer to the fall
to earth through a divided circuit or a loop formed by joining
two line conductors together at both ends, one of the wires

between the
branches of the loop in a proportion depending upon the ratio
of the two impedances to the fault, which ratio is determined
by and therefore is determinative of the location of the fault.
Referring to the scheme of connections, the loop consists of
wires A and B, which have a metallic short-circuit placed in

that they will be in the path of bolts

intervals.

60,000

so connected containing the broken insulator to be located.

going to ground by way of the supporting
Second, a grounded cable, strung above the trans-

at

at

offered the

mission wires at the highest point of the tower, is certainly
more effective than lightning rods in protecting the insulators
and conductors from direct bolts of lightning. Third, lightning
arresters for discharging the line in case very high voltages are
present on the wires would be of some value if located along
the

power

approximately 160 miles in length. The lines are carried
In
partly on steel towers and partly on wooden structures.
both cases, however, the insulators are supported on electrically
grounded steel pins, a ground wire being used for this purpose
lines

strength of

lightning

structure.

transmits

current

total

supplied

divides

The

quantitatively

at the generating station just inside the current transformers and a similar one at the receiving station just outside

them
the

disconnecting

connected

in either

switches.

A

the high or

current

limiting

resistance

is

low tension side of the trans-

former.

Experience so far obtained indicates that in a large majority
of insulator failures a concrete resistor having a resistance of
100 ohms in the high-tension side does not prevent the flashing
it does not interfere with satisfactory
readings of the current. When trouble is experienced in reading an indicating instrument on account of the conditions at
the field being unfavorable to the production of a steady

of a broken insulator and

current, watt-hour meters may be used
between the energies supplied to the

comparison
through the two

to obtain a

fault

ELECTRICAL WORLD.
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Only in extreme cases, houever, such, £01
example, as disturbances caused by the swinging of tic wire-,
or tree branches, is it necessary to use watt-hour meters.
The division of current between the two paths takes place.

Ihe

in accordance with the law of divided circuits, inversely proThus
portional to the ohmic resistances of the two branches.
not only are the resistances of the two branches proportional

to

sides of the loop.

to

but

lengths,

their

their

are

reactances

proportional.

also

Mr. Nicholson stated that the time consumed by an experienced
operator in locating a broken insulator according to the abovementioned test under ordinary conditions is about thirty
minutes.
IXSUL.-VTOR FOR

A

HIGH-TENSION TRANSMISSION LINES.

type of insulator, especially designed for use on hightension transmission lines, was described in a paper by Mr. E.
M. Hewlett. Each insulator unit is a flanged or petticoated

new

disk of porcelain with an enlarged central portion having two
inter-linked semi-circular holes.

It

is

termed

a

"linked insu-

used to insulate the inter-linked tie wires.
The holes in the insulator are so arranged that the tie wires
which pass through them exert a compression strain on thilator" because

it

should break, the loops of the tie
be intermeshed, and as several disks arc used
in series with a factor of safety, the remaining disks will prevent a short circuit being formed until the break can be rewires will

still

were illustrated one for
Two
paired.
suspension from the cross-arm, and one for use as a strain insulator to be inserted in the main circuit, which is looped
around the insulator. The mechanical and electrical features
The
of the two forms of insulators are essentially the same.
petticoats and flanges are so arranged that one side of the insulator is always protected from rain.
types of the insulator

;

HIGH-TENSION SWITCHB0.\RD PRACTICE.

A

paper by Mr. Stephen Q. Hayes touched briefly on the

salient points of interest in connection with high-voltage switch-

Under the heading of the general scheme of
ing practice.
connections the switchboard equipment for a plant was sumsecond, the freFirst, the type of plant
marized as follows
third, the

;

transformers

;

fourth, flexibility versus sim-

The author also discussed the relative advantages of switchboards of the panel
type, of the pedestal type and of the bench-board type; and also
plicity,

and,

fifth,

main connections.

the various types of

oil

circuit-breakers, disconnecting switches

and protective apparatus, and he treated of the relative merits
The author stated
of using enclosed wiring and open wiring.
that it is quite possible that in the not far distant future, where
the climate is not too severe, the high-tension transformer
houses with their breakers, bus-bars, etc.. will no longer be

The

used.

transformers,

oil

circuit-breakers,

disconnecting

wiring and connections will probably be
oil immersed, water cooled transformers
and electrically operated oil switches arc designed to withstand
out-of-door conditions. Disconnecting switches have often been
switches,
in

bus-bars,

the open air.

uvd
and
coils

in

th(

The

hiKh-ten<iii)n

transmission lines mounted on the poles

use nf clectrolylir lightning arresters

with the choke

combined with the transformer cases would readily

perinil

of this oul-of-door operation.
(

OMPFNSATKIl nNK-rilASK SEklKS .MOTOKS.

on the vector diagram of the compensated omphase scries motor, Mr. W. I. Slichter showed a niethoil bv
which the cflTcct of the short circnil by the brush of a coil in
which an c. m. f. is produced by the variation in field flux can
In a paper

be taken into account.

He

staled thai in considering the reac

tions in the field exciting winding

ii

is

nerrssary to regard

it

of rotation

The current

true power.

with the

the

armature

does not represent
is

not in time-phase

and the torque is not accurately proportional
the current, but is reduced by the time-phase displacement.

The greater

the time-lag of the current in the short circuited

the less

coal,

is

Thus

the time-phase displacement.

a resistance

to limit the flow of the current- in the coil short circuited

the brush

by

not as valuable as an inductive reactance would be.
speed-generated counter-e. m. f. not being in time-phase

The

is

with the main current, it is possible by increasing the speed and
therewith the magnitude of the counter-e. m. f., or by increasing
the phase angle between the counter-e. m. f. and the main current, to obtain unity power factor with the motor, or even to

cause the motor to draw leading wattless currents from the

The

component of the counterpower factor is considerably more than
the mere addition of the amount of power which causes the
phenomena.
system.
e.

m.

effect of the wattless

in increasing the

f.

ZIG-ZAG LEAKAGE OF INDUCTION

.MOTORS

Mr. R. E. Hellmund presented a paper outlining a nietliod by
which the zig-zag leakage in induction motors can conveniently
be investigated.
The author defined as the leakage coefficient
the ratio of the magnetic reluctance of the path of the main
flux

to

reluctance of the path

the

showed by simple diagrams
uith

respect

when

the secondary

each

for

stitute

the exciting

With

a

the

to

of the

is

moved

into different positions

For representing the conditions
on open circuit, it is convenient to sub-

stator.
is

an equivalent resistance and

reluctance

magnetomotive force a certain value of

certain

He

leakage flux.

the variation in the reluctances of

the various paths as the rotor

number of

e.

for

m.

f.

per pole per phase for the

slots

and the rotor, the leakage coefficient varies considerable
with the position of the rotor and with the time in electrical
stator

Moreover, the
with an increase in the

degrees.

leakage coeflScient decreases

number

rapidly

of slots per pole per phase.

Estimates were given ot the values for the leakage coefficients
for various conditions.
POWF.K

A

TRANSMISSION

E((iNl)MU-S.

Frank G. Bauni

initliued some examples
system of the California Gas &
Electric Corporation as illustrating the necessity of doing things
in an inexpensive way along some of the lines where the load
is small.
In one case only one wire is run to a sub-station,
whicli is ail inexpensive building in which there is only one

of

paper by

the

Prof.

work done on

transfnriiier, a

the

ground return being

circuit are of the

^wo

The motors on the

used.

For larger

one-phase type.

times up In 500-kw,

stations,

some-

wires are run to the sub-station and

by ushig a ground return on the primary, an open delta connection on the secondary, three-phase motors arc operated.

Loads as large as 1500 kw have been transmitted a distance
100 miles with the above connection, and yet neither the
power consumer nor the power house operator has noted anyof

It has been found that in some parts of the
West, where cedar poles may be purchased at a low price, this
class (if pole line is still the most economical, and it has proved
remarkably effcclive.
It is noteworthy that two wooden pole
lines entering a city by two different routes give greater re
liability than any two circuit tower line that can be built.
In
moMiiliiin sections the economies of line construction lie in the

thing unusual.

use of Ihe
.'\

span of

hills
.to(X)

on thff level,
advantage of

fur the structures
ft.

.-ind

einplnying l-nig spans.

in

with an allowable sag of

hills,

,^oo

fed woid<l,

it

towers over ,300 ft. high wliilc, by taking
simple wooden structures ,\a ft high are .-ill

rccjuire

;

that are neccssarj'.

In

reconslructing a certain

Tlir effect is the same ai If the field coil
were shunted by an cqnivalent circuit having a certain value
This ((luivalent rirntil
of resistance and inductive rcaclanre'

pules to the mile, using

may

this

as a complex circuit.

be considered as carrying the rurreni for supplying the
core loss In the iron and also the current for the loss in the coil
short circuited by the brush. The peculiar features introduced
by the equivalent shimt circuit were slated lo be the following;

not in time-phase with the

is

their product

in

26.

field flux,

;

:

quency

f.

main current, and therefore

is

If the insulator

porcelain.

tuiuiter-e. m.

XLIX. No.

Vol.

,VS

ft

transmission
poles, use

built

line

was made of

pole tup extension which has proved very effective

a

pule lop extension, each alternate pole

saving of

ditional

$<>

per pole

for

salvage of the old

new
poles,

is

pins

40

I!y

using

taken nut. with

insulators and
artns,

with

a special

with the ad

and

Prof, naiim described a simple form of high-tension

insulators
oil

switch

:
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which,

although cheaply constructed, has given excellent

re-

O R LD

use of his

together,

judgment.

the switches

have proven adequate for

require-

all

ments.

to be transmitted 100 miles with 10 per cent loss,
be 70,700 volts maximum between line and ground
at the receiving end.
For three-phase equipment the weight
of the copper per mile of line would be 6875 pounds
the

m.

e.

to

f.

;

weight for one-phase would be the same, the effective value of
the e. m. f. in each case being 50,000 volts. The direct-current
system under the same conditions as the alternating current
could use an e. m. f. of 70.700 volts, so that the weight of
copper per mile of line would be 2792 pounds. It is seen therefore

as

that

transmission

as

far

direct-current system

is

material

concerned,

is

more economical than

far

the

either

the

In comparison with the

three-phase or the one-phase system.

three-phase system the one-phase requires fewer insulators and

expense in stringing the wires.

less

Moreover, by taking advan-

tage of the ground as a return circuit, the single-phase system

can be operated in emergencies under conditions which would

Thus

render the three-phase inoperative.
duplicate line
ability

is

less

of a

the necessity

The

with one-phase than with three-phase.

operate with a grounded circuit can

to

more

readily

be availed of with the one-phase system than with the direct-

The author

current system.

stated that

where very long

lines

are contemplated, such as the 2S0-mile line in France, the one-

phase system

mum

is

not only the simplest, but

reliability of service

with the

it

unites the maxi-

minimum number

The

engineer shouJd take care that credit for
attributed to those who, as far as his
knowledge of the matter goes, are the real authors of such work.
electrical engineer should incline toward and not
5. The
electrical

of trans-

mission wires.

Ethics.

Wheeler, chairman. Dr. C. P. Steinmetz and Mr. H. W. Buck,
presented a report embodying a proposed code of engineering
ethics, which is printed below
The committee stated that while
it did not consider it practicable at this time to formulate a code
of ethics covering explicitly all the conditions which the electrical engineer may meet in his work, it did consider it both prac-

and desirable

to record

some of

the general principles of

professional conduct that should be a guide for the electrical
engineer, leaving

cases which he

it

may

to

him

to

make

specific application

to

the

meet.

GENERAL PRINCIPLES.
Iiis professional and his business relations the elecengineer should follow strictly the same ethical principles
that are recognized in the social relations of every-day life.
He should consider himself personally responsible for the char1.

In both

trical

acter of the enterprises and the persons with which he

is

asso-

ciated professionally.
2.

Before entering into professional relations,

it

is

therefore

the duty of the electrical engineer to satisfy himself that the enterprises

character.

kinds, since standardization

is

This applies to construction, measurment and expression, or
nomenclature as well as to conduct, or ethics. Even the tendency to give individuality by providing special construction
may sometimes be avoided with advantage.
RELATIONS OF THE ELECTRICAL ENGINEER TO HIS EMPLOYER,' CUS-

TOMER OR CLIENT.

The

electrical

engineer should consider the protection of

and therefore should
avoid every act that would be contrary to his duty; if any other
consideration such as professional obligations or -restrictions
his client's interests as his first obligation,

interfere with his so acting, in accordance with the expectation

of his client, he should inform

He

him of the

situation.

honorably accept compensation, financially or
otherwise, from one side or party only, interested in the same
matter.
The electrical engineer, whether consulting, designing
or operating, may therefore not accept commissions, either directly or indirectly, from other parties dealing with his prin8.

can

cipals.
9.

Electrical engineers in a position to decide

on the use of

should not be financially interested
in their use, as by receiving a royalty, etc., unless the matter is
clearly understood by the client.
10. Electrical engineers should not accept employment while
financially interested in a rival concern except upon the express
permission of both parties. An electrical engineer may be employed by more than one party, as in the case of a consulting
engineer, when the interests of the parties do not conflict and
it is understood, as is usual in such cases, that he is not expected to devote his entire time to the w-ork of one party, but
is free to enter into other engagements.
A consulting engineer
inventions, apparatus,

etc.,

permanently retained by a party should notify other prospecemployers of this affiliation before entering into relations
with them.
A consulting engineer when not exclusively retained by one side may advise rival concerns, with the full

knowledge of
the Niagara meeting a committee consisting of Dr. S. S.

ticable

all

peculiarily essential to the general progress of the profession.

tive

Code of
At

is

away, from the standards of

7.

kw was

15,000

in

not qualified by training and experience to exercise competent

4.

Mr. E. J. Young presented a paper discussing the advantageous features of a high-tension one-phase system, and
compared it with equivalent three-phase and direct-current
systems. In the one-phase system assumed one-phase generating
apparatus is used for supplying energy to step-up transformers.
The center of the high tension winding is permanently grounded,
thereby reducing the e. m. f. from line to ground to one-half
that between the line wires.
With this connection the onephase transmission system is on a par with the three-phase
system in the matter of economy of conducting material. In
comparing the different systems a case was assumed in which
the

name

engineering work

ONE-PHASE HIGH-TENSION POWER TRANSMISSION.

He should therefore not allow the
connection with anything upon which he is

the character of the latter.

Although more than 100 of these switches are now in
use where nearly 10,000 miles of line at 6000 volts are tied
sults.

13"

with which he connects himself are of a legitimate
If after becoming associated he finds them to be of

ests

the

of

all

of them and upon taking care that the inter-

parties

do not

conflict

in

the

particular

matter

handled.

Operating engineers should consider themselves responsidangerous conditions of operation, should bring the same to the attention of their employers
If the causes of the danger are
and urge remedial action.
not removed they should withdraw.
12. An electrical engineer should in general be considered
directly responsible to his employer or client for the successful
fulfilment of the work upon which he has been engaged and
It should therefor its satisfactory performance as a whole.
fore be clearly understood at the outset just what the extent
or the limitations or responsibility of the engineer are to be.
Whether he has been employed merely as a designer or whether
he is retained to design and to superintend construction
whether to design only the chief features, or to pass as well
upon all details of the apparatus that is to be installed. Attention should be directed to the fact that defects in the manufacture of material or apparatus is a matter distinct from the
An engineer should not be
matters of design or installation.
held responsible for the unsatisfactory performance of a plant
resulting from defective apparatus furnished, unless he has
11.

ble for defects in apparatus or

undertaken to include

this subject.

a questionable nature he should sever his connection as soon as
possible.

It

should not be considered as an excuse that his con-

nection extends only to legitimate engineering work.
T,.

An

electrical

engineer permitting the use of his

name

in

any enterprise or exploitation becomes morally responsible for

RELATIONS OF THE ELECTRICAL ENGINEER TO THE OWNERSHIP OF
THE RECORHS OF HIS WORK.
15.

The following

If in

general principles should he recognized:
executing his work, the electrical engineer uses data or
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information which are not common and public property, but
which he receives, directly or indirectly, from his employer,
or if the problem solved by the engineer is met in the pursuit of
his work for his employer, and is not of such character that

would have been directed

his attention

to

it

regardless of his

relations to his employer, the product of his work, in the

form

of inventions, plans, designs, etc., are not his private property,
but the property of his employer, though the engineer may be

remuneration for such inventions, etc.
16. If in the execution of the work the engineer uses only
his own knowledge or data or information which are public
property by prior publication, etc., and receives no engineering
data from his employer or customer, except performance specifications, the results of the work, such as inventions, plans, de-

the opinion

Vol.
with a

asked,

is

under which the opinion
26.

In giving

e.xpert

are the private property of the engineer, and his
employer or customer is entitled to their use only in the specietc.,

fied case.

All the

17.

work done by

the engineer in the form of invenwhich are outside of the field of enemployer has retained him, are the en-

tions, plans, designs, etc.,

gineering for which his

gineer's private property.
18. When
an engineer or manufacturer builds apparatus
from engineering designs supplied to him by his customer, the
designs remain the property of the customer and should not.

be duplicated for other customers without express permission.

When

the

jointly to

engineer or manufacturer and his customer are
work out designs and plans or develop inventions, a

clear understanding should be arrived at before the beginning

work regarding the proportionate rights of ownership
any inventions, designs, etc., that may result, since in such
case both parties should be considered to have rights therein.
19. Any engineering data or information which an electrical
engineer obtains, directly or indirectly, from his employer or
customer, or which he creates as a result of such information,
must be considered by the engineer as confidential and while

of the
in

26.

statement of the conditions

applies.

testimony

before

judicial

bodies,

the

engineer should confine himself to brief and clear
statements on engineering or historical facts.
He should not
give personal opinions without so expressly stating, and should
electrical

avoid pleading on one side or the other.
OF THE ELECTRICAL ENGINEER TO THE ENGINEERING

REL.\TIONS

entitled to special

signs,

full

XLIX, No.

FR.\TERNITy.
30.

The

should take interest in and show

electrical engineer

due regard for the

electrical

engineering societies and the tech-

nical press.
31.

He

should assist his fellow engineers by exchange of gen-

eral information, experience, instruction, etc.
32. He should not take a position left by another electrical
engineer without satisfying himself that the former had left it

voluntarily, or for proper reasons.

Where

engineering work is in charge of an electrical enno other electrical engineer should undertake the work
except on request or in co-operation with the electrical engineer who had charge of the work before, unless the latter's
33.

gineer,

connection with

An

it

has already terminated.

engineer in responsible charge of work
should not permit other engineers or non-technical persons to
over-rule his electrical engineering decisions.
If this is done
34.

electrical

and persisted
35.

in,

he should as soon as

In engineering

work

in

is practicable withdraw.
chafge of a board of engineers,

the

respective limitations of the authority of each should be
decided at the outset, and each electrical engineer should give
full and complete information on his part to the other engi-

neers and insist on this being reciprocated.
REL.\TI0NS OF

THE ELECTRICAL ENGINEER TO THE STANDARDS OF
HIS PROFESSION.

;

the engineer

own

using such data or experience

is justified in

practice as going towards his

in his

education, the publication

thereof without express permission

is

use in producing for other parties

work

improper, as
that

is

is

also

its

characteristic

40.

The

title

"electrician" should be applied to those having

practical training sufficient to enable

them

to

carry on

intelli-

gently certain classes of electrical work, such as the installation
of electric lamps, signaling systems,

and the operation of small

of the original customer or employer.

electric plants.

20. Designs, data, records and notes made during his engagement by an engineer employed under permanent engagement,
and referring to his work, arc his employer's property. The

41. The title "electrical engineer" should be applied only to
graduates from the electrical engineering schools of universities of recognized standing, and such men as possess an equiva-

sanrie

matter in the case of a consulting electrical engineer are

lent
42.

the property of the consulting engineer.

knowledge of

The

title

electrical engineering.

"consulting electrical engineer" should be applied

A

who possess such knowledge
and experience in electrical engineering as would qualify them
to full membership in the American Institute of Electrical

to the plans

Engineers.

21.

A

right in

customer,
its

buying apparatus, does not acquire any

in

design beyond the use in the apparatus purchased.

customer of a consulting engineer does not acquire any right
made by the consulting engineer except for the
specific case for which the apparatus was built or the plans
made.
RELATIONS OF THE ELECTRICAL ENGINEER TO THE GENERAL PUBLIC.
22. The electrical engineer should endeavor to assist the public to a fair and correct general understanding ni engineering
matter.^, spread the general knowledge of electrical engineering, and discourage wrong or exaggerated statements on engineering subjects published
ly if these

statements arc

in

the press or otherwise, especial-

made

for the purpose of, or

to inducing the public to participate in
23.

lead

Controversies on engineering questions, however, should

never be carried on

in the public press,

to the technical press
24.

may

unworthy schemes.

First

but should be confined

and the engineering

publication of inventions

fir

societies.

niher engineering ad-

vances should not be made through the public press, hut rather
through the technical press and the engineering societies.
25. The publications which an electrical engineer is justified
in making through the public press should thcrpforc be of a
historical, educational, instructive or similar rharactcr and
should not relate to controversies between engineers or on engineering questions, to new inventions, etc., nor contain technical criticisms of fellow engineers, and it should be considered
unprofessional to give opinions without being fully infornied on
all facts relating to the question, and on the purpose for which

only to those electrical engineers

New

Electric Crane

at

the Boston

Freight

Terminal.
The Boston

Freight

Company has completed

Terminal

the

manufactured by the
Shaw Crane Company and furnished by Manning, Maxwell &
Moore. It has a span of 55 ft. over two tracks and a 30-ft.
paved driveway. The lifting capacity is 35 tons on the main
hoist, and 5 tons on the auxiliary hoist, which is of the quickacting type. The lift of the m.iin hook is 25 ft. and the lengl!!
of the crane track is 203 ft.
The main hoist has a full load
cap.icity of working at a speed of 10 ft. per minute and llie
installation

of an electric gantry

auxiliary hoist 50

fl.

crane,

per minute, both

The crane under

increasing as the load

ft. per minute
on its track, and at greater speed when without load. The
motors wore supplied by the General Electric Company for
220-voll, 3-phase, f«-cycle curreni, the jilaut being located on
Anchor Street, .South Boston.
Comparatively few freight

decreases.

full

load travels 200

terminals arc equipped with electric cranes as yet, but there

no doubt
a great

that the experience nf the near future will

number of

inslallalioiis In f.ieililate

work which

so largely performed by haml l.ibor with trucks.

is

result in
is

now

June

E L

29. 1907.
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Convention of Railway Telegraph Superin-

of the Association of Railway Telegraph Superintendents was held at the Marlborough-Blenheim,
Atlantic City, N. J., June 19, 20 and 21. After a few words of
greeting, President E. A. Chenery proceeded at once to the busi-

The secretary read the names of several
members and honorary members, all of
whom they duly elected. The treasurer's report, which was
then read, showed the financial condition of the association to
ness of the meeting.

associate

be very satisfactory, with a substantial balance on hand after
meeting all the expenses of the past year.
EDUCATION OF TELEGRAPHERS IN RAILROAD WORK.
Mr. H. C. Hope, of the Chicago, St. Paul, Minneapolis &
Omaha Railway Company, then read a paper on "Education
of Telegraphers in Railroad Work." He described the method
of conducting the examinations of applicants for positions as

company.
The examinations are rigid.
The applicant must' first prove his
ability as a telegrapher, then pass a physical examination for
vision, hearing and ability to distinguish colors.
Ten per cent
telegraph

the

lines

of

After a brief discussion of Mr. Bentley 's paper, Mr. John
Company, read a paper on

INDUCTIVE DISTURBANCES TO TELEGRAPH LINES.

The annual convention

operators on

his

of the applicants are disqualified by

reason of defective eyeper cent by defective hearing and 6 per cent by defec-

Mr. Taylor described the cause and effects of electro-magnetic
and electrostatic fields on circuits in close proximity to one
another.
Disturbance, he said, is a comparative term, and depends quite as much on the apparatus and conditions of operation on the disturbed circuit as on the circuit, which is ordinarily blamed for the trouble.
Thus a 60,000-volt transmission
line, conveying many thousands of kilowatts, just as certainly
has current induced in it from neighboring telegraph lines as
the telegraph line has currents induced in

transmission

that

we have two wires

if

be

are subjected to

conductors.

including

is

then drilled in the actual duties o^ an oper-

displaying

his train order signal, giving the
proper responses, repeating the orders, etc., until he can handle
the orders promptly and correctly without any prompting.
It

from one to three days to complete the examination, according to the aptness of the candidate.
No one under 18
years of age is appointed a telegrapher, and no one under 21
takes

an agent. Agents are appointed from the ranks of telegraphers
whenever possible, ability and seniority being considered. It
has been the experience on Mr. Hope's road that a man who has
reached the age of 18, after having passed the required examinations, is fully qualified to handle train orders. In proportion to the number of men employed over 21 as against the same
number between 18 and 21, the men over 21 are in the majority
of those who have caused trouble in the operation of train
movements.
This interesting paper was discussed by Messrs. Selden,
Rhoades, Williams, Taylor, Drew, Ryder, Camp and Griffith,
each of whom gave an account of the methods employed on
their respective roads in the training and handling of operators.
Mr.

Griffith, of

the Erie Railroad, invited the

members

to visii

company's training school at Elmira, N. Y., where young
men are taught telegraphy and fitted for other branches of railAll students must take the telegraph course
road operation.
first and through that pass to the other branches.
At the afternoon session the first paper read was that of Mr.
F. E. Bentley, of the Terminal Railroad Association, of St.
Louis, entitled, "The Superintendent of Telegraph; What He Is
that

Versus What

He

Is

Railroad service telegrams, he said,

Not."

are largely responsible for the congestion of wires and consequent delays in transmissinn on account of their undue length.

Much

of such business could be as well liandled by mail.

One

of the duties of the superintendent should be to act as censor
and use a little diplomatic persuasion with a view to relieving
the wires of niucli of their needless burden.

He

suggested the

use of stamps entitling the holder to send a definite number of
messages with a definite number of words each, these stamps to

be issued by the general

This would have the
wires

manager or general superintendent.
of reducing the burden upon tlie

eff'ect

and give more freedom

for

legitimate

business.

Tin-

superintendent should be progressive and lead in reforms in the
lie should know what is
telegraph service of the railroad,

good foT fhe welfare of
knowledge.

voltage, but of opposite polarity.

more nearly exact

closer

the

The

neutralization

together

are

two

the

two sides of a metallic circuit in a disturbing
and if sufficiently close together practical
neutralization may result, even though the two conductors are
Similarly, the

field act in opposition,

of passengers and trains.

The candidate

together which carry equal

close

field, due to current in
one of these conductors will, at a slight distance from the
wires, be practically neutralized by the field of opposite direction, due to current in the other wires, and, similarly, the
electrostatic field, due to one wire at a certain voltage, will be
practically neutralized if there is a second wire close to it at

same

ator,

transmission lines,

currents, but in opposite direction, the

will

four to six hours, on rules considered essential to the safety

from the power

it

in

The direction of the electromagnetic stress about a conductor
carrying current changes with the direction of the current, so

the

Those who successfully pass these tests
a third examination which is oral, lasting from

Such extra currents

line.

however, are not classed as disturbances.

tive color perception.

sight, 3

131

B. Taylor, of the General Electric

tendents.

new members,

O RLD

\\-

his depirliTU-nl

and hnw

to apply

such

in a

very strong

The
circuit

field.

resulting

final

disturbance

on each side of the

effect

any telegraph, or other

in

therefore, the residual after taking into account the

is,

carrying current

at

of

circuit

all

neighboring

wires

from the

voltages

different

their

circuit

under consideration.

From
to

we can

consideration of these facts

sible for the telegraph,

run

for

miles

in

and the more
close

fairly

see that

it

pos-

is

sensitive telephone circuit,

proximity

transmission

to

circuits operating as high as ten, twenty, thirty or

even sixty
thousand volts, and carrying currents up into the hundreds
of amperes.
This is because the transmission system is balanced i. e., for every ampere in any conductor of the transmission system there is a corresponding ampere in another
conductor flowing in the opposite direction, and, similarly, for
the electrostatic field of one sign on or near the conductor
there is a corresponding field of opposite sign on other conductors.
On transmission systems, however, this condition
;

only

holds

long as everything

so

is

normal.

An

accidental

ground on one of the conductors of the transmission system
disturb the electrostatic balance, and a broken conductor
other unusual condition
ance, usually by allowing

may

will

or

disturb the electromagnetic bal-

some

of the current to return by

way

of the earth.

The most favorable

condition for telephone or telegraph
proximity to power lines is to have both systems
on metallic circuit, with both sides of each circuit

circuits in

operated

The most unfavorable

as close together as possible.
is

where

the

two

•widely separated, for

groimd

condition

power or signalling circuit are
example where both circuits operate with

sides of a

return.

it is not desirable, for mechanical reasons, to place
open-air signalling wires closer than 10 or 12 inches apart, and
the separation of conductors on power transmission circuits

In practice

may
high
to

be as

much

as six or seven feet

when

the voltage

is

as

always advisable
make transpositions of the conductors forming a metallic
as,

circuit

say,

60,000 volts.

It

is,

therefore,

system, such transpositions being so located that, con-

sidering a given length of

ductor from

all

line,

the average distance of any con-

other conductors will be the same.

With a two-wire metallic circuit transposition involves merely
interchanging the positions of the two wires at the regular or
proper intervals; while on a three-phase transmission line
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one-third spiral at two points. Many transmission systems have
none of these transpositions, as there is little benefit to be
derived from them unless telephone or telegraph lines are in
With ground return circuits, transposition of
close proximity.

lines on the same poles may be
from inductive troubles by tests with a voltmeter and ammeter, being detected as direct current on the instruments and identified by the opening of circuits successively.
An alternating-current voltmeter is useful under certain conditions.
A cheap form of magnetic vane voltmeter may be
used as a mil-ammeter for alternating currents, with proper

the lines

corrections for such application.

the three conductors, which are usually on triangular spacing,
complete transposition
spiralled one-third of a turn.

A

are

section usually consists of three equal lengths of line, with a

useless.

is

There are so many factors affecting induction

in telegraph

that it is impossible to give general rules for the determination of distance betv^een telegraph and telephone lines
from alternating current lines, so that the former shall be free

lines

from disturbance by the latter.
The author enumerated several factors which have a
bearing on this question and discussed them separately.

The

disturbances

of

elimination

in

telegraph

direct

The author then

describes the

remedy for conductive disturbances. When the leakage is from
direct-current power circuits the remedy is found in increased
battery power or better conductivity.
The same remedy is
recommended where the disturbances originate in alternatingcurrent power circuits, besides the inserting of inductive and
shunted capacity.

The cure

is

insulation

better

and conduc-

tivity.

due

lines

Conductive disturbances on

differentiated

to

Earth currents may be classed as direct or alternating. Infrom such currents is most noticeable on short lines
since the disturbing pressure more nearly approaches that of the

exposure to alternating current systems may be accomplished,
in general, in three ways: (i) By increased separation; (2I

terference

by the use of special telegraph instruments not sensitive to
alternating current, and (3) by neutralization.
Mr. Taylor pointed out that against the disadvantages of up-

line pressure.

an existing system and expense of additional wires,
there are many marked advantages to be gained by properly
constructed metallic circuits for telegraph use, and he enters
the realm of prophecy in his statement that it seems not unlikely
that satisfactory duplex systems can be developed for metallic

ference with the operation of telegraph and block circuits, and

setting

which should give the two wires of the metallic
same capacity they now possess as single grounded

circuits

the

circuit

wires.

Many

of the points considered in this paper with reference to
the telegraph apply equally well to telephone systems.
On the subject of correcting the evils of inductive dis-

turbances he advises cooperation. "In most cases of inductive
disturbances," he says, "there will be two parties involved, and
should be apparent that these two parties should confer
it
freely as to the best means of eliminating or reducing disturbance. The engineers of the power companies are not likely
to be conversant with all the details of the telegraph business,

nor are the telegraph engineers any more likely to know as
much about the conditions of operation of the transmission
There is no doubt that in some cases inductive dissystem.
turbances could be materially reduced, if not practically eliminated, at little or no expense to either party, by consideration in
conference of
able

all

the

that

the factors involved.

number

increasing

It

of

appears not improb
transmission

electrical

systems, and the tendency to increased speed by the automatic
working of telegraph lines will make this general question of

more important one

inductive disturbance a
it

has been in the past."
The paper gave rise

several of the

members

in

the future tlian

an interesting discussion

to

in

which

cited experiences of inductive disturb-

ances and the methods adopted to overcome the trouble.
In the absence of the author, Mr. E. Parsons read a paper
by W. C. Stowcll, of the ChiraRO & .Mton Railroad, at Blooniington,

entitled

111.,

ANn OTHER

INIlUCTIVE

K"HKIC,N

IJISTHRBANCES

ON

TEI.KGRAPH

The same remedy

Direct-current trolley cars
the author

and

like devices.

authorities,

board protection
funcs.

It

is

in

lie

said. (|Uc»tion

addition

time

necessity of switch-

terminal

cable

his opinion, however, based

that switchboard protection
telligent

the

arresters and
on long observation,
desirable where it can have in-

to

superviiiion.

In

is

testing

may be saved by rough

of

are

a

common

source of inter-

along the railroad with which he

is

Between Pontiac and Dwight, 111., alternating earth
currents from the single-phase trolley system rendered the telegraph circuit between those poin;.-; useless at times. A chokecoil, he stated, will absorb the buzzing that results from this
kind of interference. Such coils should be wound on laminated
cores, large enough to hold sufficient turns to secure the necessary inductance without unduly increasing the ohmic resistance.
His company's quadruplexed circuit between Chicago and
Bloomington was interfered with on an average of 10 minutes
each hour by the inductive disturbances from the single-phase
trolley between Dwight and Pontiac.
In this case the remedy
was found in increasing the battery voltage at each end of the
circuit to 300 volts.
The Western Union Telegraph Company,
he said, had been compelled to abandon several quadruplex
connected.

along the railway's right of way in favor of other
The best
on account of these interfering currents.
remedy for these. disturbances, as far as his experiments indicate, is found in the use of impedance coils and shunted condensers.
Tlie problem, he said, is to design such inductance
and capacity as will nullify these interferences without rendering the operation of single and multiplex Morse circuits too
sluggish or having to reduce the working margin too much.
In conclusion, he suggested that telephone, telegraph and railroad companies should unite in an effort to compel trolley and
power transmission companies to recognize prior rights, and
circuits

routes

legislation

should be enacted to restrict the ruin of existing

communication by the power circuit invasion.
'I'he meeting then adjourned.
At Thursday morning's session the first business taken up
was the reading of a paper by William Mavcr, Jr., on

lines of

WIRELESS TEI.EGRArilV

:

SOME OF

ITS

fKACTICAL ANT) COMMERCIAL

for

trouble

lucasucenicntu

.iftcr

lightning

with a voltmeter

Wireless telegraphy, he said,

appears to be settling

down

There

no

is

doul)l

that tncssages are received uniler

favorable

conditions at distances of several hundred miles from shore,
but these are exceptional cases. While the statements of interested brokers in wireless telegraph stock are
that

Power companies, he said, are nnw exregard to the same.
perimenting with a water resistance to ahsfirli llic energy nf

have of

very saliifarlory resnln.

now

im a i)raclical basis. How long it will hold this field, however,
depends upon the success of the efforts to perfect wireless
telephony.
At least half a dozen inventors in this country
and in Europe are at work on this problem.
The distances covered by wireless telegraphy in regular operation may be set down at from one mile tn 50 or 100 miles.

and mil-ammeter. Testing for an open fuse or a pour connection »a» also considered and some directions wore given in

lightning, with

in the case

ASPECTS.

Mr. Stowcll clas.wd the causes of disturbances on telegraph
wir«i a« atmospheric, comluctivc and inductive and then refernrl
to the method of protecting wires against lightning and contact
with hi({h-viiltagc power circuits by thr use of lightning ar-

Some

suggested as

described the methods adopted to overcome such

effects at different points

WIKFS.

rtslerH

is

conductive disturbances.

trans-Atlantic wireless telegraphy

plished,

it

is

iioticealile that

,MaiC(ini,

will

frequently

made

shortly be accom-

I'Vssendcn, and DeForest

been silent on this subject. Fesscnden indeed has
pr.ictically admitted that the difTiculties of trans-Atl,inlic wireHe
less telegraphy are at present well nigh insurmountable.
late
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found, during his experiments for nearly a year between .Massa-

and

chusetts

Scotland,

that

there

are

two

least

at

seriou-i

obstacles in the way of trans-Atlantic signaling.
First, atni.i>pheric absorption of the electric wave energy of the signals, an 1.
second, the inability to maintain syntony or tuning of the ap-

paratus.

It

was found impossible

to

receive messages

whL-n

the frequency varied one part in one million.

The author then

described the various types of detectors

Another detector of promise

use.

in

W.

the

is

silicon

now

detector

It produces its own electromotive
pure silicon and a metallic element of
1 he
low resistance.
energ3' of the incoming electric oscillations is converted into joulean heat (1° R) at the silicon element,
which heat is converted at the contact point into a short pulse

invented by G.

Pickard.

Its electrodes are

force.

of direct current in the telephone receiver and a long or short
continuation of these pulses produces a dot or a dash in th^
;

receiver.

interesting to note that the telephone receiver has been

It is

found to respond

to a single

strength than

impulse of current of very

much

required to energize the ipost sensitive
wireless detector, and were it not for the high inductance of

less

Speaking of the
and wireless telegraphy, he
stated that at the present stage of development the wireless station apparatus, not including the pole and outside equipment,

are being met and the ditficulties overcome.
relative costs of operation of wire

costs about $1,000 for 100-mile transmission.

Mr. Robert E. Chctwood, Jr., of the American Telephone &
Telegraph Company, then read a paper entitled, "The Use of
Special Instruments in Telephone Service," and was immediately followed by S. Lewis Vanakin, of the New York Central
Lines, with a paper on "Maintenance and Operation of Telephone Service on Railroad Companies' Lines." Abstracts of
these papers will appear in a subsequent issue.
In the discussion of these papers several of the members spoke at" length
on the use of the telephone on their systems, and referred particularly to the advantages and satisfactory operation of the
composite circuits telephone and telegraph combined.
It developed that the telephone is used on over 4700 miles of railroad in the United States. This discussion closed the morning

—

session.

At

is

the telephone receiver, the intermediate wireless detector would

At

not be necessary.

high frequencies used in wireless

the

1J15

Mr. G.

the afternoon session,

West

vania Lines

.-X-.

with Concrete Telegraph Poles," an abstract of which appears
on another page of this issue.

telegraphy, however, namely, of the order of five hundred thousand or one million per second, the inductance of the telephon.;

adian Pacific Railway, stated that as far as Canada

receiver renders that instrument mute.

there

An

improvement

in

wireless

telegraphy

that

may

lead

to

important results consists in the use of undamped oscillations
with which numerous experiments are now being made by
Poulsen, Shoemaker, the Telefunken Company and others.

Another improvement consists in the employment of electric
wave meters by means of w-hich the wave length of the wavi;

may

frequency

be measured.

Mr. Maver gave a short description of some experiments
conducted recently by the Telefunken Wireless Telegraph Company, of Berlin, in communicating with moving railway trains
by wireless telegraphy. Reliable signals were sent and received
a distance of 7.5 miles.

As

to the

commercial aspects of wireless telegraphy the author

presented some facts which put the claims of the wireless stock
selling brokers in a rather

poor

Pennsyl-

Cellar, of the

of Pittsburg, read a paper on "Experiments

In the discussion of this paper Mr.

tance

is

W.

J.

Camp,

of the Can-

concerned
an ample supply of cedar poles within reasonable dispoints

of

where they are required.

is

Prices

for

poles,

however, are steadily advancing. Cedar is used exclusively on
this company's 11,000 miles of pole line.
He gave a table of
prices of poles of different sizes, and stated that so long as the
prices given were not largely increased, it would not pay the
company to use preservatives. He thought, however, that the
lime would soon come when manufactured poles will be necessary in some parts of Canada.
He thought that such poles
should be 50 constructed as to permit shifting from place to
place on account of the many changes along a railway.
Regarding the life of cedar poles, he stated that in rebuilding a
line of poles erected 30 years ago, he found over 50 per cent
of the original poles

more of

standing and good for a few years

still

On

some poles had rotted
ground line after eight years' service.
Mr. Drew remarked that in his part of the country (Wisconsin) the price of poles has advanced 25 per cent in the past
service.

the other hand,

clear through at the

light.

According to the published reports of one of the wireless
companies which has its system installed on 78 steamships
plying between Europe and the United States, the gross
earnings for the year 1906 were approximately $55,170, for
This
messages exchanged between ship and shore stations.
figures out to approximately 25,823 messages for the year,
which is equal to a total of 70 messages per day, or less than
How much, if any, of this
one message per day per ship.
revenue goes to the foreign wireless telegraph company that
presumably owns the wireless apparatus on the ships, is not
stated.
Presumably certain royalties may have to be paid by
the ship owners for the use of the apparatus, and there may also
be additional revenue for "news" service received on shipboard. But granting this, it is difficult to figure out much net
revenue after the salaries of officers and operators have been
paid.

year.

while

A

pole

some

that,

year,

last

cost 90 cents

now

costs $1.25,

poles were as high as $1.50.

Mr. W. W. Ryder then read a paper by Mr. U.
Milwaukee, on
DRV B.\TTERIES.

J.

Fry, of

Mr. Fry gave an account of the experience with the use
of dry batteries in connection with the block signal service on

compared with the gravity cell in
of dry battery were installed at
Waukesha and ifi at Brookfield. Each cell when placed in
service measured 1.5 volts and .125 ohms internal resistance.
.'Kt the expiration of 23 months each cell at Brookfield measured
volts and 2 ohms internal resistance, while those at Wau1. 31
kesha, after the same length of time, measured 1.38 volts each,
railway,

his

such service.

and

its

cost

Sixteen

cells

in this

perhaps the best showing that can be made for wirecompanies doing a general commercial business
country, or with the ships that sail United States waters.

with' an internal resistance of .68 ohms.
It is estimated that
each battery of cells was used approximately 120 times per day,
and that the keys were closed 3260 times per day. making dots

When

it

hundreds of steamships own outright
board and do considerable business

and dashes necessary to form letters and figures. Taking the
two batteries together (16 cells eachl there was a loss of

This

is

less telegraph

is

stated

that

the wireless apparatus

with government
difficulty

011

wireless

shore stations

without charge, the

of seeing a bright prospect for the earning of divi

dends on capitalizations amounting to six. eight or ten million^
wireless messages beiif dollars, by a legitimate exchange of
tween ship and shore stations is largely increased.
In the discussion, Mr. Cloyd Marshall, of the Uniteil Wireless

Telegraph Company, stated that wireless telegraphy ha?

passed beyond the experinicntal stage and
Of course, everything
operative system.

cerning

it.

is
is

and new probliins arc constanllv

now
not

a

practical,

known

irising. hul

e.

m.

f.

of approximately 5 volts in 23 months.
The 32 cells
To obtain the same voltage from gravity battery

cost $5.12.

would have required 48

cells, at

or a total of $20.16.
tenance expense of $1 per
cell,

To

an

this

initial co.st of 42 cents per
should be added the main-

cell per year, making a total of $68.16
per year, for the gravity batteries, and $116.16 for two years.

For each additional two years the expense for maintenance
would be $5.12 and $06.00 respectively for dry and gravity

con-

batteries.

these

installed

Assuming

the

life

of the dry

cells,

when properly

and maintained, to be two years, the maintenance cost

:

;
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a 100-mile block wire circuit for a period of 10 years

on

New

would

Vol.

Telephone

XLL\, Xo.

26.

Patents.

be as follows

200

cells

gravity battery. $2,000

266

cells

dry battery.

SUB-ST.'kTION DEVICES.

212

Mr. Fry recommends the use of twice as many dry cells as
gravity in order to secure 50 per cent more initial energy and
sufficient to hold up the service near the end uf each two years.
On this basis he estimates the expense as follows
200 gravity

2000 dry

A

10 years,

$1,680

This makes a saving of $168, or $1.68 per mile per
favor of the dry

annum

in

cell.

Mr. Fry stated that he proposed to have dry cells introduced
his company's short branch telegraph lines, on which there
arc not over three offices and little business to transact.
After a discussion of the paper by Messrs. Camp and Groce,
who gave their experiences with dry batteries, Mr. G. W. Dailey,
of the Chicago & Northwestern Railway, read a paper enThe paper
titled "Opportunities in the Telegraph Service."
was full of good advice to the conscientious and diligent teleg-

on

rapher

who

ambitions

has

higher

reach

to

The

positions.

managers of many railways, he

said,

value to a railway system of

telegraph department.

do not appreciate the
This
is probably due largely to the fact that it is a non-revenue producing department. But while its value cannot be expressed
in dollars and cents, it does produce revenue indirectly by being
the greatest and most
ness

of those

its

his microphone button in the form
most distant edges being the electrodes, while the flat sides are auxiliary diaphragms, which
approacli and recede from each other in step with the diaphragm.
It is a matter of common knowledge that a non-jacking
transmitter must have its button only partially filled with
Because of this such transmitters will
granules of carbon.
behave badly unless She two electrodes be nearly in a vertical
plane so that both will have substantial contact with the gran-

of an elongated box,

320

saving of

He makes

of the electrode.

10 years. $2,000

cells,

cells,

Granular carbon battery transmitters have almost universally
been so arranged that the path of current through them is
parallel with the line of motion of the movable electrodes.
Xow comes R. C. Browne, of Salem, Mass., with a transmitter
in which the line of current flow is across the line of motion

With

ules.

the

endeavor

the

telephone

usual

sets,'

stops

keep the position of the

to

are

provided

in

within

electrodes

but with the so-called hand microphone of the usual
is the easiest thing to get the transmitter in an ineffi-

limits,

design

it

much

In order to avoid this as

cient position.
F.

the

as possible O.

Falk, of Boston, Mass., has devised a transmitter with the

button placed

in a

plane forming an angle with the transmitter

This transmitter
microphone in such relation
diaphragm.
tically

is

to

then
the

mounted upon

receiver

that

it

a
is

hand
prac-

impossible to use the instruniont with the electrodes out

important agent in facilitating the busi-

departments that do produce <-evenue directly.
in which telegraph superintendents
this sentiment and raise their de-

The author suggested ways
could do much to change

partments to a higher standard.

The election of officers was then proceeded with and the folPresident, E. P. Griflowing-named gentlemen were elected
:

fith

;

vice-president,

W.

J.

Camp;

secretary-treasurer,

P.

W.

Montreal was selected as the place for the next annual
nieetitig. and June 24, 25 and 26, 1908, as the time.

Drew.

to be read, and other business
was decided to hold an additional session on
Friday morning. The meeting then adjourned.
After the meeting the members and guests in a body visited
the station of the United Wireless Telegraph Company at the
Mr. Cloyd .Marshall took charge of
sea end of Young's Pier.
the party and explained the apparatus, and a practical demonstr:ition of the operation of the system was afforded.
At Friday's session two sub-committees were appointed, one
for the East and one for the West, to meet quarterly and pass

Owing

to the

number of papers

to be transacted,

it

upon papers submitted for presentation

to the next

annual con-

vention.

A

paper entitled "Wire Testing" was then read by Mr.
Mr. Jones pointed out the importance of utilizing

M. Jones.

1.

all

the wires available to their fullest capacity as nearly as possilile, and gave specific instruction for the testing of wires, locating trouble, etc., in order to maintain them at the highest

The paper was

point of utility.

who

discussed by several

members

outlined the methods practiced on their respective roads of

maintaining the telegraph

servici'.

on Wire Crossings ntailc its report. Recommendations on this subject were made to the legislatures of
In disvarious states, which were adr>pled by some of them.
cussing the report, Mr. l-'ry gave some figures regarding lli<' s.ng
| he Coinniittec

of wire spans at railroacl crossings.
The Committee on Pole Line Construction

reported that a
would form
answers
and
ihc
prepared
been
had
questions
of
list
the basis of a paper 10 be read at Ihc next conyM-ntion

After the re..-idiiiK of )he report of the Committee on t'liiformity of Snperinlendenl's Duties ami a discussion of Ihc mo
tion to print convention papers in advance hereafter— which
p. m.. adjourned.
motion was adopted — the convcnlion. al
1

Owing

to lack of time, four papers

ordered printed

in the

minules.

were not read, but were

FIG.

I.

— FALK

TELEPHONE.

2.

— MANSON

CALL REG-

ISTER.

Fig. i shows this transmitter, the two patents fftr
which have been assigned to the .American Telephone & Telegraph Company.
Mr. A. Stromberg has also obtained a patent for a hand
microphone set, which he has assigned to the Stromberg-CarlHis improvement lies in the switch, which
son Company.
Such have frequently been placed in
serves as a hook switch.
.Mr. Stromthe hanillc of the set and controlled by a grip bar,

of plane.

berg, however, operates his switch from, a stud attached to the

This latter is mounted to swivel and stands
normally with the plain of its cap at an acute angle with tinhandles.
In use, the contact with the user's ear turns llie re
ceivcr into a proper parallel plane, and thus throws the
receiver casing.

switch.

shows a novel form of station call register patented
Manson, of Klyria, Ohio., and assigned to the Dean
.^n auxiliary sheil-i.irt.il casing moimts
Electric Company.
with the transmitter to form a closed box in which a Vcedcr
This is linked to a thumb
cyclometer counter is mounted.
h'ig.

by R.

lever

2

II.

and rccd so

that

a

singing of the

reed

accompanies

a

A damper for tin- reed
counting stroke of llie lever.
prevents a prolonged singiiiK or a f.ilse vibr.ilion
When the hells of a number of telephones .ue near logelher
full

il

is

difficult

supplementary
granted to II

between them by soimd alone. A
forms the subject of a patent
This is a iliop
of Menominee, Mich.

to dislingttish

visual

signal

lidcin.Lii.

;

June
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29,

on the face of the

box. the hook being an extension on

bell

the bell clapper.

A

sanitary attachment for transmitters of the sheet of paper

type has been patented by

A

Dolson. of

\V.

J.

City.

upon the mouthpiece and supend in front of the mouth-

sheet metal holder clamps

ports a roll of paper guiding

New York

its

NEW

SWITCHBO.\RBS

.\ND

CIRCUITS.

For a considerable time there has been upon the market the
common-battery system patents for which have
now been granted to L. D. Enochs, of La Crosse, Wis., and
assigned to the Vote-Berger Company. In this system the relay is done away with, and the signal lamps are included directly in circuit with the line.
To compensate for the difference of line resistances, an artificial high resistance called a
so-called ballast

is included in the circuit.
This consists of a metallic
wire enclosed in an exhausted bulb and so proportioned that

ballast

upon the resistance of the

total

upon A'% talking line contacts, these being distinct
from the calling contacts. A completes the talking connection
by setting his instrument to his own talking position.
his switch

In the other system, A discloses his identity by sending his
station code to central in ringing up. Central sets his

switch so that she can learn his desires and by further impulses sets up the switches for the desired station, to the exclusion of others on the called line,

LOCK-OUT DEVICE.

A

lock-out device for party lines has been patented by R. C.

Hastings and Thurston Matheny, of Athens, Ohio. The system
is worked out on the step-by-step basis of selection.
After
the desired party has answered, a lock coil is energized which
locks the hooks at all except the calling and answering
stations.

will

Letter to the Editors.

within safe limits irrespective of the particular line resistance.

The

talking current supply

Almost every one has

is

similarly regulated.

some time or other found,

at

at the

end of one connection, a difficulty in attracting the operator's
attention, and every operating man has struggled with his
operators in the endeavor to avoid this difficultj-. As a surer
means, Mr. W. W. Dean has invented a cord circuit such that
after the complete cycle of operations necessary for a completed connection, the relays are so set that the instant both
subscribers hang up, the lines will be freed.
This is accomplished by auxiliary cut-oflf relays, which disconnect the cords
from their circuits, while maintaining the disconnect or pull
down signals. Any attempt to recall, comes -in, therefore, upon
the line lamp, even though following a completed call before
the operators have had time to take down the old connection.
Another patent granted to Mr. Dean covers a trunk line system wherein the ringing is done by the answering or A operator
directly, and wherein she receives the supervisory signals diThese features are
rect without the use of auxiliary relays.
accomplished by making one side of the trunk circuit continuous, the neutral points of the repeating coil windings for that
The called line and
side of the line being joined together.
trunk line become continuous for the ringing and signalling
currents. This patent of Mr. Dean's is assigned to the Kellogg
Switchboard & Supply Company, while the preceding one is
assigned to the
.\

Dean

is

of most novel design.

J.

of bars

consist

terminal

is

The

into

the bar.

swung

to

When

a call conies

in,

the

line

depressed into engagement with a pair of frame
desired line is rung and simultaneously depressed

bars.

Should another

bring another

pair'

come, the frame may be
of frame bars into place, the
call

them to follow the frame.
Murray, of Newtown Square, Pa.,

pivots of the line bars permitting
J.

M. Miller and

C.

J.

To

are the joint inventors of a circuit for a lineman's testing

set.

This includes a battery, induction coil, generator, transmitter
and receiver, forming quite an elaborate set.

—The

writer has read with interest the article by Mr.

E. Haskell in Electrical World for May 25, entitled,
"Voltmeter Compensator for Direct-Current Circuits," and believes that a short account of an instrument for accomplishing
this result in another way will also prove of interest.
This
instrument was devised and constructed by the writer in 1893,
but has not been described.
The general plan of the instrument may be seen from the
figure, in which jY 5 are the poles of a direct-current movingcoil instrument.
The moving coil has two windings, one fine,
connected across the line in series with a high resistance, as in
F.

\Lcii.

CONNEOTIOXS OF COMPENS.ATED DIRECT-CURRENT VOLTMETER.

The other winding is of coarse wire
connected in shunt to a portion of the feeder.
With
this second winding disconnected, the instrument is a simple
the ordinary voltmeter.

and

is

voltmeter, and
the

points

tends to

calibrated to read directly the voltage across

is

The coarse winding

CD.

move

applied, all of

which

is

drop

be connected to

For party lines, J. S. Alsobrook, of Wood Station, Ga., has
devised a scheme in which by the use of a manual control key
any user may cut the line at his station and use it either way,
Should he forget to releaving the other section available.
store, an auxiliary to the hook switch cuts the line through
upon the hanging up of the receiver, so that there are no bad

until

the

needle returns

W. M. Eidson and W.

The

short-circuit

may

Huston,
of Willow Hill, III., jointly, and P. Hildebrand, of Munich.
Germany, have obtained patents for sfcp-by-stcp systems. Mr.
B.

A

be

in the feeder.

If

now

the coarso-

and B, and the point
zero,

to

service; the instrument will

the

instrument

is

B

shifted

adjusted.

removed and

now

the feeder put into
read the pressure at the feeder

end. for any load.

Other uses can be made of
coarse-wire circuit,
reads the drop

in

in

By opening

and reversing the coarse-wire circuit,
feeder.
The coarse winding alone

the

that of a millivoltmcter

shunt, the current

this instrument.

the

reads the station pressure; by opening

it

the finc-wirc circuit

his carelessness.

it

the voltage coil, and by an amount such that the instru
ment will read, for any load, the voltage at the load.
While the length of the portion AB might be determined
by trial, the plan used was that which Mr. Haskell describes
that is, the distant end of the feeder was short-circuited, and
approximately full-load current passed through it. With the
coarse-wire circuit open the voltmeter would read the pressure

coil

from

connected so that

to

wire

Messrs. G. E. Tcrhunc,

is

the system in a direction opposite to that due

PARTY-LINE SYSTEMS.

results

World:

the Editors of Electrical

Sirs

\'oltmeter.

M. Dosbaugh,

of metal

pressed by auxiliary levers.

Compensated Direct-Current

The cord mem-

mounted in the surface of a
cylinder, in a moving frame, whose axis coincides with that
of the cylinder.
The line terminals are pivoted and hang
normally in vertical positions, side by side. These may be debers

A

Company.

Electric

cordless switchboard has been patented by

of Vale, Kan., which

•317

Hildebrand pi^jvides central station switches. A dciiring B,
sets his switch and calls. B inquires as to A'% identity and sets

have sufficient effect
circuit to keep the current

temperature coefficient

positive

its

L U

own

and providing a tearing edge.

piece

W

;

tlu'

it

is

hence by connecting this to a suitable
feeder mav be read.
Bv a suitable

—

—
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switch the compensating voltmeter may be connected in succession to each of a number of feeders, should

multi-point

be desirable.
apparent that any change in the feeder resistance, after
the adjustment of AB is made, will affect the compensation;
hence if such a change is to be anticipated, as in the case of
this

It is

XLIX. No.

Vol.

20.

railway

feeders with track return, the adjustment should be
checked occasicually. This will give a check on the condition
of the feeder and return, and help to point out the growth of
defects.

Bureau of Standards.
H. B. Broks.

\V.\sniNGTox. D. C.

DIGEST OF CURRENT ELECTRICAL LITERATURE
Dynamos, Motors and Transformers.
Interpoles and Commutation.

Page and

F.

J.

—An

Hiss, read before the

Electrical Engineers

H.

illustrated paper by F.

(British)

and discussing the present

Institution of
state of direct

The design and
design as influenced by interpoles.
proportions of the interpoles themselves, and the general influence which their introduction has upon other points of the
Their tendency to recommend the use
design, are dealt with.
current

of interpoles under practically

all

conditions for machines above

by various speakUssing thought that while interpoles had their own
useful sphere, yet many firms had gone in for interpole machines on a far too general scale. In his opinion, all the known
and possible improvements in dynamo design should be fully

was

a certain size

criticized in the discussion

F. E.

ers.

lel windings with equalizers under the Arnold patent might in
many cases prove useful. He drew attention to a new im-

namely, the use of
equalizers between the various separate parallel windings of
the multiple-circuit doubly re-entrant duplex or multiple winding,

due

Fig.

in

I.

Punga.
The arrangement is illustrated
The normal multiple-circuit doubly re-entrant duFranklin

30.

Interpole Mdcliines.
cle

discussing

— A.

briefly

R.

—
McMullin. — .\n
of

principles

the

Single-Phase

Motors.

—L.mour

illustrated arti-

interpole

Jvur. of Eng'ing. University of Colorado, No.

the direct-current windings,

in

to

May

Series-paral-

utilized before turning to the use of interpoles.

provement

tween the potential of segments 2 and 4; the potential of segment 3 will, therefore, also be middle between 2 and 4. The
complete equalizing connection is denoted by the letters, u, b.
This winding has been tried on a i8oo-ampere, 40-volt
0, d, e.
machine running at 540 r. p. m., and though the reactance voltage, considering the winding as a normal parallel winding, is
about 2, the machine runs absolutely sparklessly with copper
brushes permanently in the neutral position. The Swiss tirm
which uses this vv-inding has found it also useful for interpole
machines, especially turbo machines for low voltages.
A. G.
Ellis showed some curves illustrating the abnormal voltages
at certain parts of the comnnitator of variable-speed motors
which are apt to give rise to flashing over. Lond. Elec. Eng'ing,

3,

machines.

1906-7.

and Gratzmuller.

presented before the International

— Papers

Society of Electricians

in

Paris on the various types of single-phase commutator motors
for

purposes

traction

with

Bull. Soc. des Elec.. Feb.

May

Electrique,

Machine

30.

Armature

for

trated article on

Elek. Kraft,

characteristic

their

and April
Sheets.

slot-cutting

;

properties.

Abstracted

in

La

— Hundhausex. —An

machines for armature

May 24.
Lamps and

Rez'uc

illus-

sheets.

Bahnen,

u.

Lighting.

—.^n

account of a French patent of
Halske for the manufacture of commercially pure
By passing
metallic tantalum which can be drawn into wire.
hydrogen and chlorine vapors over electrically heated metallic
tantalum, one obtains tantalum hydride. This tantalum hydride
is then further lieatcd in a vacuum above its melting point and
The hydrogen
the vacuum is maintained by means of a pump.
is thereby removed and pure metallic tantalum is obtained which
can be drawn into wire. La Revue Electrique. May 30.
Purification of Tantalum.

Siemens

FIG.

1.— DIAGRAM OF WINDING.

Traction.

j.lcx or multiplex windings without equalizers can only

advantage when the

v(jltagc

i

1

.1

Electric

used

Ik-

between the segments
lirlonging to the difTcrcnt parallel windings is equally disand 2
tributed; that is to say, the potential between segments
and
should be exactly half of the potential lielween segments
but without special means of bringing about this c ndition
It may happen
It
is rather dangerous to use these windings.
to thtir full

&

railways

Traction

Stvitzerland.

Switzerland

of

$3,000,000 on

railroad

in

theiir

— E.

Csekh.xti.

consume yearly

locomotives.

By

from hydro-electric stations

coal

electric
it

— The

costing

steam
about

operation of the

woidd be possible

keep this amount of money within the country.
committee which had Ixen .iijpointed to study

The
this

to

special

(pieslion

;

very unevenly distributed between the M-gand this would give rise to very great equalizing losses

that the potential
iiiinls,

is

over the brushes. The winding shown in the illnstraticjn is a
multiple circuit doubly re-entrant duplex winding; the thin lines
in the diagram indicate one of the parallel windings, the thick
he thin lines at the bottom of the diagram indinormal equalizer connections for the winding shown in
thin lines, and the thick lines at the top indicate the normal
e(|ualizcr connections for the winding shown in thick lines.
The corresponding equalizer rings of the two iiarallel windings arc connected through the equalizers indicated on the left

the other.

'1

cate the

of the diagram, and by

means

of lhe»c comicctions equal

vision of potential between adjacent

the diagram the point

which «liould be of the

shown connected thrriugh two
connection o. The potential of point c

as segment

and the

segments

.1

is

is

insured.

same

di

In

potential

equalizer rings
lies

middle be-

has finished

investigation anil ni.ide

its

a

report.

In the present

this report is sununed up and compared with the reon the Veltellina Railroad in Italy. The Swiss report assumes that the energy re(iuired on a summer day for all Swiss
railroads measured at the circumference of the driving wheels
|,200,0(X) hp-honrs of 0.0.^84 hp-hours per ton kilois about

artiicle

sults

meter which

is

equivalent to 28,3 w.itl-hours per ton-kilometer,

22 trials on the ll.ilian St.ite Railways the energy consumption in motor cars was found to be .10.3 wall-hours or, if
l-'rom

we assume an

cfTicieiuy of 85.5 per cent of the

motor, 25.7 watt-

hoiirs at the wheel circumference, per ton-kilometer.

I'or cal-

culating the capacity of the generating stations the .Swiss re|)iirl assumes gn efficiency of 40 per cent from the tuibine axles
In

(he wheel circumfirenr(

This gives 3.000,000 hpliours for

If we assume that it is possible to store
day of 24 horns.
water in such a way that the variations of power consumption
during difTrrrnt liours of ihr day might be eipialized, a water

a

—
June

—

—
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power of 125,000 horse-power would be sufficient to operate all
the railroads of Switzerland during summer.
In winter the
power consumption is 75 per cent that in summer. The present
author thinks that a loss of 60 per cent is too much and refers
to the fact that on the Italian State Railways 42.5 watt-hours
were consumed in the generating station per ton kilometer dur-

with /r.
volt

On

is

stant resistance of

W

moment

the connections the initial current

making

would be sufficient for all Swiss
estimated in the report that the maximum en-

of

ergy consumption would never be more than five times the
mean consumption, so that the power stations would have to

25 ohms, therefore, in the very

is

n

?5

maximum power consumption

the

traffic,

is

rr

-^

scarcely

mean consumption. The advantage of recuperation
of current is not much thought of in the report, since it would
not have the same importance for all roads and since it "involves complications under any circumstances."
The energy
double the

which could be theoretically recuperated is estimated in the
report as one-sixth of the daily average that is, 200,000 hphours but for the Gotthard road as one-third; according to the
tests on the Italian State Railways 73 per cent of that amount
or energy which would have to be wasted in breaking otherwise
must be effectually recuperated.- Elek. Zeit., June 6.
Berlin.
W. Reiched. His complete paper in which he discusses the advantages of introducing single-phase electric traction on the Berlin City Ring and Suburban roads. An abstract
of the paper has already been given in the Digest. The paper is
profusely illustrated. Etek. Kraft, u. Bahnen, April 13, 23.

—

—

—

—

May

4,

14

and

24.

—

—

—

Railway Signals. T. H. P.xten.^ll. In the present installment of this illustrated serial the electric train staff system is
Absolute staffs and
described under the following headings
:

instruments

;

permissive attachment

;

control

of

signals

'.

switch locking; siding and junction instruments; pusher engineElectric Journal, June.

attachment.

FIG.

2.

—DIAGRAM

OF CONNECTIONS.

that the heating of the iron resistors Vi V2 va

As soon

meter needle.

as

the

variators

are

84 ohms and the current
amperes, but only 2 amperes, and the voltage

combined resistance
only 50 volts.

lamp

is

quicker than

lamp filament or the deflection of the

the heating of the

is

Onlj' in the verj' first

moment

red hot,

volttheir

no longer 6.2
at the lamp is

is

of closing the cir-

more, corresponding to about
80 volts.
It is clear that since an electromotor has a far
greater intertia than the filament of a lamp, there exists no
danger to the motor from the momentary high starting current.
The lefthand diagram of Fig. 3 gives the curve of a variator
cuit the

lights

up a

little bit

amperes normal current; its limits of regulation are between 10 and 42 volts that is, for all voltages between these
limits the variator maintains the current of two amperes constant.
The total change of resistance from cold to red hot (50
volts) is from 2.2 to 18 ohms. There is no difficulty whatever
for 2

:

—

Surface Contact System. An article stating that the Oxford
municipality has made arrangements with a company to install
the Dolter surface-contact system, but should it not prove
satisfactory it is to be withdrawn and replaced by some other
system of traction, not overhead. Lon. Elec. Eng'ing, June 6.

staff

first

^

P5

be equipped with turbines and dynamos for five times the mean
load.
This figure is also thought by the present author to be
too unfavorable, since on the Veltellina road, which has not a

heavy

ohms it
The con-

each 3.7

would be
theoretically 6.2 amperes, so that a voltage of 150 would exist
at the terminals of the lamp and of the voltmeter G.
But
neither the voltmeter nor the lamp shows this high voltage, although the lamp is a normal iio-volt lamp.
The reason is

the basis of these figures, a generating station of

It

is

increases almost instantaneously to almost 28 ohms.

90,000 horse-power capacity
railways.

the

stantaneously and while their cold resistance

ing the summer months.
This gives an efficiency of about 60
per cent from the switchboard or 55 per cent from the turbine
axles.

whole combination is connected across a 220three variators become red hot almost in-

If the

supply,

I.MQ

Installations,

Systems and Appliances.

Ballast Rcsistaiucs of Xcnist La)iips as Starting Resistances
for Motors. M. K.^llm.vnn. The ballast resistances of Nernst

—

—

which are called by the author variators, have been
used by him before for constructing a standard kilowatt, for
In
automatic control and signal apparatus and instruments.
the present paper, which he read before the Berlin Electrical
Society, he proposes to use them for starting electric motors.
For the iron-wire resistor
This seems at first sight absurd.
when cold has a small resistance which increases to about

lamps,

eight times the original value

when heated

to red heat.

On

in

connecting a number of variators in parallel for stronger

The

currents.

is more
them should

connection of several variators

series

since the characteristic current of all of

difficult

same so that one variator should not be unduly
The righthand diagram of the same illustration gives

be the

heated.
a char-

curve of two variators of slightly different current
series, namely, that of a small iron resistor for
two amperes which regulates within the limits of a to & (6 to
18 volts), connected with a larger variator for 2.2 amperes
which serves for protecting the smaller variator against overload!
It will be seen that the small variator would not be de-

acteristic

capacity

in

stroyed even
ditional

the voltage should rise above 20, since the ad-

if

voltage would be

which regulates

consumed by

to a current of 2.2

the stronger variator

amperes between b and

r

^

Si?

r

w>

the

other hand, for starting electric motors the resistance should
change in exactly the opposite way it should first be very high

.w

motor, and then when the counter e. m. f. increases,
should automatically decrease until the resistor is finally disconnected.
Bodies with a negative temperature coefficient like
carbon or electrolytic substances like silicates, magnetite, etc..
.Mthiiugh the characteristic resistance
behave in that way.
curve of the iron resistor has just the opposite form, such re

zo

:

to start the
it

motors because if properlv
up very quickly and almost inst.-intancously when the circuit is closed; they have then the
required high resistance which then gradually and automaticalThat there is
ly decreases with increasing counter e. m. f.
no danger in using such resistors in connection with motors
was shown by the following experiment (Fig. 2). Three variations j'l fj V; arc connected in scries with a constant resistor M'
of nickeline wire. .\ lamp /. and a galvanometer (7 is in shunt

sistors

may be used

constructed

for

starting

they are heated

fO

O

_^
t

i

Jji/nfi

FIG. 3.

Q
f
VARIATOR CL RVES.

(20 to 55 volts) and only above 50 volts the small variator
would be endangered since it would then receive more current

The author describes a
red heat.
arrangements of variators for starting
With small motors
rheostats cither by hand or automatically.
which start without load the construction is very simple since
With larger motors a coma single variator may be used.
bination of several variators are employed which arc disconthan corresponds to light

great

nected

many

in

different

steps.

In case of large currents the iron resistors.

—

— —

—

—
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get such a thickness that they would not heat up as instantaneously as desired. In such cases they are connected in series

with a nickeline resistor of constant resistance which is chosen
two or three times the cold resistance of the variator. This
nickeline wire is called a damping resistance.
It insures that
even with variators which heat up comparatively slowly the
initial current does not become more than about double the
normal current at full load. An automatic starting rheostat

of the paper

is

Vol.

XLIX, No.

26.

devoted to a discussion of Stark's experimental

Phil. Mag., June.

results.

—

—

Combination Tones in Singing Arcs. E. Waetzmann.
primary notes are sounded at the microphone in the

When two

circuit of a singing arc, the arc reproduces, not only the

primary
combination tones, notably the differencetone of the first order.
That the difference tone proceeding
from the arc is not a mere subjective effect, but a real independent note, is proved by its being reinforced by a resonator
tuned to the same pitch.
The question next arises as to
whether this difference-tone is generated in the microphone
but

notes,

membrane
produced

several

or in the arc only.

in both.

If there

The

author's reply

that

is

it

are two microphones in parallel

is

cir-

disposed in two different rooms, and different primary

cuits,

notes are sounded at each, the arc
the difference-tone,

is still capable of sounding
although the microphone membranes then

take no part in

production.

its

But

the fact that

it

much

is

than before shows that the single microphone membrane bears a considerable part in producing the tone. These
experiments go far to confirm Helmholtz's theory of differencefeebler

FIG. 4.
is

shown

—DIAGR.\M

OF STARTING RHEOSTAT.

and 4

variators,

the circuit

is

is

closed the relay,

5,

raises

(for instance, at

150

volts) the iron core 6 with the contacts 8 until they touch the

contact plate 9 whereby the greatest part of the resistance,
namely the damping resistor 4 and the variator 2, are disconnected.
When with increasing speed of the motor the e. m. f.
further the iron core 6 with the plate 9 is raised furit makes contact with the contact blocks
13 and 14

rises

ther until

whereby the variator 3 is disconnected. Various other arrangements are described and illustrated and illustrations are also
given of commercial forms of variators for such purposes.
Elek. Zeit., May 9 and i6.
Signals for Warship Turrets.— \ fully illustrated description
of Kilroy's electric system of signals for warship turrets. The
object is to give warning to the man in charge of a gun whenever his gun is so trained that by firing it he might injure any
other gun.
This is accomplished by a system of automatic
danger signals which has been adopted in the English navy.
Lend. Engineering, May 10.
Fire Alarm System. Lindenberger. An illustrated descrip-

—

—

tion of a simple fire-alarm system for a town.

June

Jour.

f.

7?uy.>.

— G.

A. Schott.

—A

:

changes take place, and the conductivity produced has its
The ions so produced are similar to
those which have been observed in the cases of recently precal

origin in these changes.

pared gases, and the conductivity produced by phosphorus. In
all cases the ions are of a large size, as is shown by their
relatively small velocities.
They probably consist of a charged
center surrounded by particles produced from the heated compound, and in some cases water-vapor. The presence of water
is
in some cases intimately connected with the conductivity
produced. The ions, both negative and positive, move with a
very slow velocity, which is greatly increased by a rise in the
temperature.

Phil.

th.-

moving systems of electrons and on the spectrum of canal rays. J. Stark has shown that the canal-ray
>|)ectrum contains series lines, each line being split up into n
line,

broad displaced

due

latter

is

line

due

to

to ions

nearly stationary ions, ant! a

moving with

separated by a dark space

certain velocities.

the former, and

froili

maximum of intensity, which increases with the velocity,
and that more rapidly for high-frequency lines.
Mainly because of the dark space, he considers that the energy radiated
in llic displaced line is transformed from kinetic energy of
translation, not by the agency of collisions, but by the direct
action of radiation pressure. The energy radiated in the undis
has a

placed line

is

attributable directly to collisions.

He

formulates

"Given a system of electrons in orhit.il
arranged that their radiation into the external
medium is mutually compensated" (presumably by interference)
"docs the compensation subsist when the system is given a
motion of translation through the ether?" The present author's
investigation supplies the necessary answer to this rjuestinn
For a uniform translation it is in the afTirmalive, in so far ;\s
no periodic waves are emitted in consef|Ucncc of the motion
for non-uniform motions periodic wavts arc emitted when tinthe following (jueslion

way

—V.

Karapetoff.

is

He

first

com-

:

river through pumps (analogous to generators) to a
water tank (storage battery) which thereby equalizes tlie load
Tlie rejjula
of the supply of water (electricity) to the city.
tion of

low voltage by means of storage batteries in parallel
is discussed and brief notes are given on tlie

with generators

chemistry of storage batteries, the curves of voltages of charge
and discharge, the capacity, the testing of storage batteries,

charge and discharge characteristics, the cadmium tester for
ascertaining the state of charge of a plate, and the determination of internal

Units,

Electric .lournal. June.

resistance.

Measurements and Instruments.

—

—

llut-lVire Oscillogrpah and ll'attincter. J. T. Irwin, The
conclusion of his paper read before the (British) Institution
of Electrical Engineers, the first part of which was absiracted

so

changes in velocity
It is

anrj

further

orientation

shown

of the

systrni

are

rapid

that the radiant energy cannot be

to radiation pressure, since the work done by that pressure
but a very small fraction of the energy radiated. The rest

due

article discussing in a

from a

A
A

M

;

enough.

— .\n

the properties of storage batteries.

pares a water plant with an electric plant, water being raised

radiation from

narrow undisplaced

Mag.. June.

Electrochemistry and Batteries.
general

paper on

—

—

Storage Battery.

Electrons and Canal

6.

Produced by Heating Salts. E. A.
Garrett. An account of an experimental investigation, the
chief results of which are as follows
Many inorganic compounds when heated up to temperatures below 360 deg. C. have
the power to produce electrical conductivity.
In the case of
some of these compounds (e. g., halogen salts of zinc) chemiConductiz'ity

Electric

1.

motion,

Lond. Elec. Eng'ing, June

in

Gasbcl..

Electrophysics and Magnetism.

The

His theory requires a finite amplitude and an unsymmetrical elasticity of the vibrating medium, and these are
furnished by the singing a.rc.—Phys. Zeit., May 15; abstracted
tones.

which i is the motor, 2 and 3 are two
damping resistor of nickeline wire. When

in Fig. 4, in

FIG.
in

the

Digest

last

S.

week.

—

OSc:il.l.O(,H M'll.

Voltage

author's instnmient coincide exactly

curves

lilaineil

liy

tin-

with those obtained with

In cnimeetion with the hysteresis
the Duddell imcillograph
curves, the author describes the arr.ingemenl for iliMwing recti-

—

—
June

^

Fig. 5 shows' the arrangement.

is

a source

which gives a beam of light on Mi, the mirror on the oscillograph. This mirror, which has a deflection proportional, say,

beam

to the magnetizing current of a transformer, reflects the

mirror

which has its axis of rotation at right
angles to M. If the mirror M2 is oscillated by a synchronous
motor, and if the phase of the displacement is exactly in phase
to the

.1/^,

with the flux in the transformer, then the

draw out a
eccentric

E

hysteresis curve
is

on the screen

beam

To

.S.

of light will

an

effect this

placed on the shaft of a two-pole synchronous

L (which oscillates the mirror M2 about its
kept pressed against it. The lever is fairly long in
comparison with the throw of the eccentric, so the motion of
the mirror is nearly simple harmonic.
sine wave P
is
is

D

A

impressed on the transformer, then the back

e.

m.

f.

must be

'3-'

which new experiments are most needed. Bull. Bureau of
Standards, Vol. Ill, No. 2, May.
Melting Points of Palladium and Platinum.— C. W.- Waidner
in

—

An account of an extended study of the
radiation from palladium and platinum with the determination
of their melting points from Wien's law.
The melting point
A.Nu G. K. Burgess.

is found as 1546 deg., that of platinum as
1753
Bureau of Standards, Vol. Ill, No. 2.
The Magnetic Character of Ships. W. B.\rtling. An abstract of a paper read before the North East Institution of
Engineers and Shipbuilders.
During the construction of a
steamer at a shipbuilding works in Bremen the author made a
number of quantitative measurements of the effect on the
standard compass. These are described in detail. The simplest
and best solution of the compass question would be to use unmagnetic material for the ship but the cost price would be
prohibitive.
We know a number of alloys of iron which do
not take up magnetism within certain limits of temperature.
Unmagnetic nickel steel, containing 23 per cent nickel, has been
used in some ships in the near vicinity of the standard compass with good results. In a large vessel now building, all the
horizontal steel in the deck under and above the compass has
been interrupted and replaced with 6 ft. of nickel steel bars

of palladium
degs.

motor and a lever
center)

—
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linear curves.

on

—

—

Bull.

—

—

;

also a sine

wave and

the flux a sine

wave; therefore,

if

one

can vary the position of the eccentric on the shaft until its
ma.ximum throw corresponds with the ma.ximuni flux in the
transformer, and if the mirror Mi has a deflection proportional
to the magnetizing current, then the beam of light will draw

There is another method of drawing
where the e. ni. f wave does not compel the
magnetizing current to be nearly a sine wave namely, by put-

out the hysteresis curve.
hysteresis loops

—

ting a large self-induction without iron in the core in

wound on

with a small magnetizing coil

A

hot-wire oscillograph

coil

or across a secondary.

graph
it

is

is

proportional,

will be proportional

make

if

this

magnetizing

Since the deflection of the oscillois

high, to the quantity,

tv the flux, therefore

the deflection of mirror

M2

one has only

to

proportional to the magnetiz-

drawn out. But
method has certain disadvantages.
The paper is concluded by some notes on hot wire wattmeter tests. Lend.
Elec, June 7.
ing current and the hysteresis loop will be
this

—

—

—

Loading of Transformers. A. F. Gustrix. The
ideal
method of testing transformers is the back-loading
method, but in this case two equal transformers must be tested
together. The present author describes what he calls the selfloading method which can be used with a single transformer.
For single-phase transformers each winding is divided into
two halves, which are connected in parallel. In each winding
a few turns are omitted of one-half of the winding. The method
is especially suitable for three-phase transformers where the
primary and secondary windings are connected in delta fashion and a few windings of one phase of the secondary are
omitted. With this arrangement and an open secondary windwhen the winding
ing, there is a secondary voltage, which
Artificial

is

closed produces artificial loading currents in both windings.

This

may be compensated by

a

small

transformer with ad-

The

application of the

justable ratio of transformation,

etc.

method to a

Elek. Zeit., June

special case is given.

— Lond.

Elec. Eng'ing,

May

30.

Telegraphy, Telephony and Signals.

the test piece of iron.

connected across

the frequency

containing 23 per cent nickel.

series

6.

—

Thermodynamic Scale of Temperature. E. Buckingham.—
The time seems to be approaching when, in thermometry of
precision, a mere reference of temperatures to "the gas scale"
The "norhial scale" serves very well for
will be insufficient.
low and moderate temperatures, but since it cannot in practice be used at all for high temperatures we must soon, to
secure uniformity of definition, adopt a different standard, and
Lord Kelvin's scale is obviously the one indicated. This is
especially true, because it is in fact already the only one in
practical use at very high temperatures, because the radiation
formulas are based on the second law of thermodynamics
whicli assumes the absolute thermodynamic temperature scale.
In the present paper the author sets forth at length the relations of the actual gas scales to the thermodynamic scale in

such simple form as to be readily available to anyone interested in the subject; second, by new computations based on the
best available data, and by comparison with the results ob-

—

High-Frequency Oscillations from- the Electric Arc. L. W.
Austin. An account of an experimental investigation of the
production of high-frequency oscillations from the electric arc
in which the author used arc electrodes of different materials
in atmospheres of different gases.
His experiments show in
agreement with Salomonson that the ordinary singing arc with

—

carbon, or better, graphite electrodes
of

oscillations

is capable of producing
hundred thousands per second.
The

several

secondary resonance circuit
intensity corresponding
approximately to the first three harmonics. This shows that
the wave is not only not sinusoidal, but not even symmetrical.
The frequency increases with increasing direct current and increases with diminishing arc length.
Putting arcs in series
reduces the frequency. The frequency does not, as far as has
been observed, vary with the intensity of the oscillations. No
considerable resistance can be placed in the shunt oscillatory
circuit without destroying the oscillations.
Resistances may,
however, be introduced into the secondary coupled circuit, thus
giving means of obtaining power.
The power is much increased when the arc is formed in hydrogen or steam. It has
been generally assumed that oscillations formed from the diinvestigated

as

oscillations

in

a

show three frequencies of decreasing

undamped,

rect current arc are

i.

e.,

that the

wave

trains are

undoubtedly the case at low frequencies (singing arc), there is a point above which the arc
breaks up into successive sparks, probably depending on the

While

continuous.

this

is

The high-potential arc in
magnitude of the direct current.
compressed air is certainly not continuous. The high-voltage
arc is nearly free from the hissing noises always heard at
low voltages. It is. therefore, particularly well suited for use
in wireless telephone experiments.

Vol. Ill, No.

2,

in

—

—

Oscillations.
H. Rausch von Traubenberg. An
which the aufhor discusses the favorable effect of

Undamped
article

5m//. Bureait of Standards.

May.

mangetically deflecting the arc in the transformation of direct
current into high-frequency currents by means of the electric
arc.
With the aid of elcctrodynamic considerations the action
is explained and it is shown that deby magnetic means and by blowing air against

of the magnet on the arc
flection of the arc
it

arc different in principle.

Elek. Zcit..

.Absolute Sensitizrnc.fs of the Ear.

May

— H.

vt.

.'Xbraham.

— .\n

ac-

tained by others, he

which he determined the sensitiveness
of the ear by a new absolute method, which gives more accurate
results than the methods employed by Max Wien and Lord

relation of existing gas scales to the

Raylcigh.

A

one end by

a telephone

shows what our actual knowledge of the
thermodynamic scale is;
and, third, he |)(>ints out. by the way, the particulars in which
our experimental knowledge is most deficient and the directions

count of experiments

in

some 90 cc capacity is closed at
membrane, and has a small opening and

glass tube of

flange at the other end.

A

small continuous current

is

sent

——

—

:
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through the telephone, and the

air expelled

through the open-

ing by the inward bending of the telephone diaphragh

is

manner the amplitude of air motion for various
measured, and in any given case this amplitude
can then be directly deduced from the current. In this manner, also, the well-known diminution in the amplitude of vibration of the telephone membrane produced by approaching it
In

ured.

currents

Elements

meas-

being neutralized by the large interven-

The author used

ing air cushion.

notes of pitches 200 to 500

He

per second, so as to avoid resonance.
expelled per microampere

was 6 x

found that the

air

In other words, the

lO"' cc.

pressure produced by a current of one microampere amounted

X ic' cm of mercury. Taking the mean of several ears.
the "threshold" was found at 0.04 microampere, corresponding
to a

pressure of 3

same

limit as that

much

less

x lO"' mm of mercury. This is about the
found by Wien by means of resonators, but
Comptcs

than that obtained from Rayleigh's whistle.

May

Reiidus,

21

:

abstracted in Lond. Elec. Eng'ing, June

Wireless Telegraphy.

—-An illustrated

6.

description of a wireless

telegraph outfit designed specially to meet requirements of mili-

and expeditionary use.

—Lx)nd.

Elec. Eng'ing,

May

Lodgc-Muirhead

of the

It is

type.

23.

Miscellaneous.
Electrotherapeutics.

—W.

H.\n.\uer.

—A

summary

concise

recent progress in the use of electricity in medicine.

of

In diag-

Roentgen rays have proven of immense importance.
For therapeutics the light treatment in the case of skin diseases and the electric bath treatment for internal diseases have
met with much success. The Finsen light has its application

nosis, the

especially in the treatment of certain skin diseases like lupus.

Careful applications of Roentgen rays have also proven successful for treating

various skin diseases and diseases of blood,

etc.,

has also been established that cancer has been the direct

it

result of

Roentgen-ray treatment

in

a

few

cases.

therefore be taken in applying Roentgen rays.

have found quite an extended

Care must

Electric baths

and the invention of the fourtub bath. The feature of the latter is that not the whole body
is in the bath, but only the arms and the feet each in a tub.
While such baths are not a cure for everything, they arc said
to have proven quite successful for heart diseases, especially
with nervous symptoms, for gout, etc. The electric light bath
is said to have great advantages over the turkish bath, etc.,
since there is no danger in it for nervous and delicate people.
is

the invention to try the curing effect of electric light

inside of the

human

body.

Russian physician has employed

.\

The

incandescent lamps for lighting the larynx.

little

violet

light

of the incandescent lamp has also proven successful

the treatment of the middle car.

for

In these uses of electric lamps
is due to purely
employed for treating
been found very suc-

the heat rays are eliminated so that the effect
the light rays.

Electric lamps arc also

Tesia currents have first
by dentists to make the extracting of teeth painless.
After the application of higli-frei|uency currents the tooth becomes absolutely insensible and dentists may use this condition

eye diseases.
cessful

Other operalinns can also be rendered
A few words are said
about the pain releasing and quieting effect of electromagnetic
therapeutics which is employed in alh painful diseases of the
nervous system and in cases of insonuiia. It may be true th.it
the effect of the elcclroinagnelic field is due to some extent In
for

their

operation.

painless with the aid of Tcsia currents.

monotonous luinidrum of the revolving
magnet and the vibrations may also be helpful in producing
sleep— £/*fe. Zeit June 6.
Electric Porcelain
An illustrated description
D. Habvrv.
of the diflfcrcnt pr(Kcsscs in the manufacture of porcelain,
namely preparation of the material, forming, rlrying, gla/inii
and firing. Electric Journal, June
An .irtielc sinnming up
Sales CnnlracLf —B. A. Bhrnnan.
suKgestion, although the

,

—

—

—

the

fMndamental

making
tric

In-

a

features

of

the

obligafinnH

contract and the chief legal

Inurnal, June

points

entered

into

involved.

by

Elec-

and operation of an induction meter may bo

action

likened to that of a small direct-current motor-generator set

which the current and potential coils of the meter in conwith one edge of the disk are considered as the
motor element and the opposite edge of the disk and permanent
magnets as a magneto-generator with a short-circuited disk
in

junction

armature.

The work expended by

the motor

is

absorbed

in

driving the

overcoming friction in the bearIn a perfect meter or motoriiigs and registering mechanism.
generator all the work would be expended in driving the
generator, friction being absent, in which case a direct ratio
would exist between the speed and the energy passing through
the motor system, thus giving a meter absolutely accurate
short-circuited generator and

throughout its entire range.
It is, however, impossible entirely to eliminate friction, but
it will be
seen that the more perfect a meter is. the greater
will be the ratio between the work expended usefully in driving
the disk or armature of the generator and that expended in
overcoming friction, or in other words, the ratio of torque to
friction in the meter will be high.
In order that a meter may successfully meet commercial
it be accurate so that its regiswithin reasonably small error limits tlic
actual energy consumed. The accuracy must be especially high
at the lower end of the curve owing to the fact that for the
larger part of time the actual load is but a small percentage

requirements

it

essential that

is

will represent

tration

of the meter capacity and a meter which shows inaccuracy at
this point cannot be a profitable investment for the central
station, for the reason that the tendency is to under-register
rather than over-register.

use, especially since the introduc-

tion of alternating-current baths

New

Accuracy

of
Watt-Hour Meters.
the

26.

Bv H. W. Young.
The

to 7

but

Type
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is

to the ear is avoided,

tary

Affecting

duction

_this

Vol.

In

induction meters the accuracy

electromagnets,

of

tions

At

a

in

obtainable

depends upon

different factors such as bearing friction, design

number of

a

permanency of magnets, effects of variaform, power factor, voltage, etc.

temperature, wave

general rule

it

requirements unless
"It should register

may
it

be stated that a meter

is

not fulfilling

attains the following degree of accuracy

freely at yi of i per cent of full load,
within 2 per cent plus or minus, from 2 per cent of load to 150

per cent of load, and maintain this accuracy under
variations of voltage, wave form, power factor

normal
and tem-

all

perature."
it
a meter to be so designed elcctric;illy thai
meets the above requirements and so designed mechanically that it cannot easily be thrown out of adjustment, the
most important quality is the ability to maintain its initial
accuracy for long periods of service with minimum attention
and expense for maintenance.
In general the type of bearings employed and actual woiK'ht
meter's
of revolving clement gives a very good idea of
ability to maintain initial accuracy under service conditions,
for it is at the lower bearing that wear first asserts itself and

Assuming

initially

;i

any wear

at this point eventually introduces

friction

with con-

sequent inaccuracy, especially at the lighter loads.
In the earlier forms of meters the lower bearing consisted
of a polished steel piv.it resting on a highly polished jewel
This form of bearing is
bearing, usually made of sapphire.

shown

in

the pivot

with some modifications, such as having
i. ntui
l-'ig.
removable, thus facilitating replacement, is still em-

some meters.
While this form of lower or stoj) boiring has a coiup:!! .ili\ elv
low initial friction, it was proven by actual service tests tlial
ployeil in

after

an

extended

clement had

made

period

of

service,

or

.ipproximatcly a certain

when the
number of

rotating

revolu-

jewel surface would wear or crack siiflieienitlv
would
friction
to introduce considerable friction and this
iiul nf the c.iliirrtrrnlucc serious erri>rs, esiieri.illy al the lower

tions,

the

bratinn curve.
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To

wearing action

appreciate fully the possibilities of this

only necessary to consider that the entire weight of the
rotating element was concentrated on a very small bearing
surface.
The attendant rubbing naturally caused wear, and as
is

it

the rotating element revolved

would even

it

hole through

drill a

an absolutely perfect alignment between the upper and lower
This condition would hold the ball in practically
initial position resulting in spinning on one or both of the

ly,

jewel centers.
its

jewel centers.
It

obviously impossible, however, to secure this condition

is

wear the pivot end absolutely fiat.
The rapidity of wear was, of course, dependent upon the
quality of material employed and weight of rotating element
and amount of internal or external vibration which would

of perfect alignment

tend to impart a "drilling" action to the pivot.

centers a

the jewel or

The "natural" wear

of the bearing surfaces was also aided

by the dust or small particles of sapphire thrown
surface

sapphire

imbed

in

itself

which,
the

being harder than
thus

steel,

tool tending to rapidly break

from the
would

oflf

pivot,

forming

practically

down

the

a

cutting

the jewel surface, with the

resulting impairment of light load accuracy.

can be overcome by the
structed as

shown

the bearing

tration,

As

2.

"Improved bearing" conseen from the illus-

will be

radically different form, being of

of a

is

of an

i*se

Fig.

in

owing

to

inevitable variations in jewels,

screw threads, machine drilling of holes and magnetic side pull
Any of these condiof the disk seeking a magnetic balance.
tions will throw the jewels slightly out of alignment and with
trifle

off,

it

will

be seen that the ball must roll or

which induce the rolling effect are
external or internal vibration external from the support to
which the meter is secured, internal due to the slight disk
Examination of a ball which
vibration in the magnetic field.
has been running in jewels containing a small quantity of dust
Other

revolve.

factors

—

or cutting material will

well recognized weakness of the older form of bearing

The
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show

it

to be surface scratched all over,

has rolled.
The weight of the moving element is also a very important
It is easily apfactor, owmg to its evil eflfect on jewel wear.
parent that as the weight of the moving element is increased or
decreased, the jewel wear (under like conditions) is correspond-

another proof that

it

ingly increased or decreased.

9

__

In the older forms of meters the moving elements were so
heavy that the jewel wear was a very serious problem, but this
factor is materially reduced in the modern forms in which the
weight of the moving element rarely exceeds 60 grammes and
in some meters is as low as 15 grammes.
In induction meters even these small weights have a very
vital effect upon the "life with accuracy" as the power or torque
is necessarily small (seldom exceeding 80 gramme millimeters),

of BiUiarf Cloth

|'.^PicJ..t,l ic Jewelers Oil

it will at once be appreciated that when dealing with such
small powers the meter designer must carefully consider the
effect of weight on jewel wear; for example, it must be con-

and

ceded that meters employing a moving element of say 33-45
grammes weight must of necessity have a greater static and
running friction than a meter in which the moving element

weighs but 15 grammes.
The light weight moving element must have a lower static
friction, enabling it to start at lower loads and a lower running
friction enabling it more quickly and accurately to respond to
rapid load fluctuations than is possible with meters employing

FIG.

I.

— CUP

OK

FOR.M

LOWER

Fit..

J.

—

BEARING.

1

.Ml'ROVEU

moving elements two or three times as heavy.
Jewel life has a most vital effect on the meter's accuracy,
especially at light loads and the superiority of the "Improved"
form of bearing employed in the modern meter over the older

UPPER

forms previously employed has been demonstrated practically

P.E.\R1NG.

the "rolling" type, constantly presenting

new

contact surfaces

rather than the "rubbing" type, in which the wear always
on one point of contact.

came

The improved bearing consists of a highly polished and
hardened steel ball resting between two cupped sapphire jewels,
one of which is mounted on a removable jewel screw and the
other in a removable sleeve attached to the end of the disk shaft.
The

action of the bearing

the ball

moves from

rather than

action

its

the

is

as follows

initial

straight

:

As

the disk rotates

thus giving a rolling
rubbing action found in the
changing in point of contact
position,

as well as theoretically.

By jewel life is meant the period during which the wear does
not introduce sufficient friction to seriously impair the accuracy
say. slow down the meter at 2 per cent of load to such an
extent that it cannot readily be compensated for by the light

—

load adjustment and remain practically unchanged for a year's

normal

above full load and running them under actual service
extending over a period of three years, meaning
approximately 10,000,000 revolutions of the disk (equivalent
to 3000 kw-hours or approximately 10 years of ordinary house

older form of bearing.
This
between the bearing surfaces of itself insures a lower friction
value and longer jewel life with minimum wear than can
possibly be secured by the form shown in Fig. i, and when com-

slightly

bined with a light weight rotating clement, the bearing

service).

is

far

condition

first

thought,

persons

with

un.icquaintcd

the

action

of

the improved bearing may (luestion this rolling action or change
of contact surfaces and believe that the action docs not really
occur, but merely results in spinning of the ball on its jewel

two

of

and in
would be found
the older form of bearing which had but one point of

centers,

thus

giving

points

friction

contact

reality resulting in a greater total friction than
in

contact.

possible, but to

per

cent

cent at

bt'^ir <iut

this

iIi.mi

theory

rolling action of the b.iU
it

is

essential to

have

a

condition impossible to obtain or inaintnin commercially, name-

at

full

load,

showed errors exceeding 5 per cent at 2 per cent load.
This satisfactory showing was obtained from regular stock
meters and clearly demonstrated the efficiency of the improved
bearing.

been said and written regarding "high driving
meters and to many unacquainted with the facts
the case "high torque" in a meter is synonymous with

Much
torque"

Theoretically, a spiiiMJug r.itlur
is

tested and all found to bo within 2
and one-half the meters within 2 per
None of the remaining meters
2 per cent of load.

The meters were then

superior.

At

service.

order to secure absolute data on the jewel life of the
improved bearing a considerable number of meters were put
on jewel life test, this test consisting of loading the meters
In

of

has

in

"high accuracy."

However,

this

value alone gives no indication of a meter's

;
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or maintain accuracy and before passing judgit
is necessary to know the following
Torque, weight of moving element, ratio of torque to

to give

ability

ment

in

values

:

matter,

the

weight and ratio of torque to friction.
High torque can easily be obtained, either by increasing the
weight of disk, thus increasing its conductivity and increasing
the induced current by expending an amount of energy in the
operating

The

or by both of these methods.
method, that of increased disk weights,

coils,

first

wrong, owing to the

Any

jewel wear.
ingly

evil

effect

is

radically

of this increased weight on

increase of weight at this point correspond-

wear on the jewel, necessarily shortens its
and has a very detrimental effect on the light load

increases

useful life

accuracy.

Likewise, as previously stated, a heavy moving element
not so responsive to fluctuation of load as

is

a lighter

is

element

example, a meter with heavy rotating element will not
a fluctuating or intermittent load with as great accuracy as will the meter employing a lighter element.
The second method, that of increasing the watt losses, is
for

measure

objectionable to say the least, for while- these losses afe small

they amount to a considerable
number of meters are involved.

themselves,

in

large

The

"ratio of driving torque to weight"

measure of a meter's

ability

to give

is

when

total

a

more

XLIX. Xo.
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The reason

for placing the worm back in the gearing is that
a relatively poor power transmitting mechanism and
as the speed increases the efficiency is reduced.
Therefore, a
a

worm

is

worm

located on the shaft

speed

as

it

necessarily

is'

runs

subject to a comparatively high

the

at

disk

shaft

speed

instance, a meter having a full load disk speed of 30

r.

;

p.

for

m.

would have a worm speed of 1800 revolutions per hour as
compared to a worm speed of 24 revolutions per hour as
secured in registers in which the worm is placed back in the
gearing.

The use of a worm on the disk shaft also introduces friction
due to the lifting or pulling action of the disk under load conditions. This action has a tendency to bind the worm against
the teeth of the first wheel and this binding necessarily
introduces friction. The use of a shaft pinion as found in the
later meter designs eliminates excessive friction at this point.
The older form meter registers employed brass shafts resting in brass bearings, primarily for the reason that brass is
more cheaply and easily machined than steel. However, it is

known

well

composed of

that bearings

"like"

metals are not

so efficient as those employing unlike metals, so that registers

employing "brass
friction

a

Vol.

as the

modern

have so low a
employing polished

cannot

bearings

brass"

to

coefficient

register

correct

and maintain accuracy

than driving torque alone, as with a high ratio of torque to
weight, the effects of initial or subsequent friction become of
less

when

value in impairing the meter's accuracy than

this

even though the driving torque be high.
For
instance, a meter having a full load driving torque of, say.
rotating element weighing but
.|2 millimeter-grammes and a
2.8,
)5 grammes has a "ratio of torque to weight" of 42 -^ '5
whereas a meter having a full load driving torque of approximately 80 grammes and a rotating element weighing 33
grammes has a "ratio of torque to weight" of 80 -:- 33 ;= 2.4.
The higher torque meter, as will be seen, has the distinct
disadvantage of a higher static, running, initial and ultimate
friction and a lower "ratio of torque to weight."
The real determining factor, however, is the "ratio of torque
to friction," for it will be readily seen that a perfect meter
would have no friction and, therefore, have nothing to impair
its accuracy.
The further the departure from the perfect meter
by introduction of friction the less able it is to give or mainratio

is

low,

=

over long periods of service.
light weight moving element combined
with the ball-bearing feature and a sufficiently high torque value
has of necessity much less friction and a "higher ratio of
torque to friction" than can possibly he secured by meters
employing heavier moving elements and the older obsolete form
tain accuracy, especially

A

meter employing a

3.—VIEW OF INTERIOR OF METER.

FIG.

"steel to brass"

and when pnssible

form of bearing should

this

be employed so as to eliminate the friction element to as great
a degree as possible.

of bearings.

This factor, "ratio of torque to friction," is an extremely hard
'luantity to determine or measure, owing to the very small
iiiintitics involved and can only be determined comparatively
liy
considering the elements which enter into the frictional

A

source of friction and consequent inaccuracy in induction

meters

has

the brass plates and
This corrosion (common
not apparent at first and only appears

gradual

been

corrosion

of

shafts of the registering mechanism.
to ordinary brass)

is

objectionable in that

introduces

values of a meter.

after .considerable time, liut

once appeal to those familiar with meter
li-sign that a meter having a light rotating clement, high ratio
of torque to weight and a low frictional value must of neces-

by its "gumming" action and cannot help
but have a detrimental elTeet on the meter's accuracy.
This tendency to cnrrosion can he entirely eliminated by
gold-plating the various surfaces so that corrosion will not

However,

it

will at

have a higher ratio of torque to friction and be capable of
its initial accuracy under service conditions to a far
••trcatcr degree than a meter having an abnormally high torque
cured by use of a heavy disk.
While the lower bearing is the principal source rif friction
in meters this undesirable quantity also asserts itself in the
registering mechanism and at the top bearing.
In all commercial watt-hour meters it is necessary to have
sity

maintaining

•

I

worm

transmission

to

connect

hafts of the disk and registering

the

vertical

atld

mechanism and

horizontal

also to per

mit of a large gear ratio reduction.
The usual position for this worm is on the disk shaft, but in
he later designs the worm is replaced by n pinion meshing.
suitable wheel and the worm is placed hark in the
.1

additional

is

it

friction

appear and the registers after years of service will not he
This tendency to corrosion in many registers can be
noted by securing an nlil type untreated register and noting

affected.

the discoloration.

While
nf

little

comparatively slight and
t" render its friction
The older forms of imiuction meters
cnnsisling of a drilled brass plug

friction at the lo]> bearing

imporlance. yet

value as small as

|H)ssil)le.

it

is

employed a top bearing
which formed a steady bearing
I

the

in

A

is

desirable

for a

snrill

projection turned

shaft end.

preferable form nf bearing

is

shown

in

Fig.

2.

in

which

fastened to a rrinovabic screw and the top
At the bottom of
of the meter shaft is flrilled and bushed.
the hole in the shaft is placed a small felt disk saturated with
the bearing pin

is

:
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watch

and as the bearing pin just touches this felt, a thin
is drawn up between bushing and pin resulting in
perfect lubrication and necessarily low friction.
It is easily apparent that however good a design may be a
certain amount of initial friction is unavoidable and means
must be provided to compensate this quantity.
With a given weight and bearing construction the initial
oil

static friction of a

or amount and

its

of

rotation.

It

The

When
justment

field

is

it

is

by the series

affected

if

feature

may

be

load on the series circuit.
If the light load adjustment is
properly designed the meter disk will not revolve or "creep,"

improperly designed rotation will take place.
new and improved method of accomplishing the desired

if

A

coils.

With meters employing a light load a..:.: ..g device located
over or near the current coils, it has frequently been noted
that some such effect is present and as previously stated it can

the flux of the current coil and that of the light load adjust-

investigated by disconnecting the shunt circuit and putting full

but

a

kt-

light

ing device
this

.series

in

fiel

be demonstrated by connecting the meter in circuit with the potential coil connection open. Frequently the inter-action between

is

a meter's light load ad-

field

magnetic

coils.

varies with the load.

desired to ascertain

thus poised or
:,ny

adjustment has no appr-c-ablc effect on the
load accuracy and also has no effec; vj- rcver on the seri.

however, that this force be independent of the series
otherwise it will be a variable in quantity, as the strength

field;

.

lc

ated by current passing through the

essential,

of the series

.

position ready to instantly respond

meter bearing is practically fixed in value
effect may be eliminated by applying a

constant magnetic force in the direction

moving element w;

friction of the

film of oil

1325

sufficient to cause the disk to

is

run or "creep" on

series connection alone.
It is easily apparent that all meters should as far as possible
be rendered dust and moisture proof by suitably gaskeling the
necessary Surfaces, thus excluding all foreign material, bugs,

insects, etc.

This

a very important feature,

is

the construction

owing

to the

fact that

if

such that dust or insects can secure entrance

is

the meter's accuracy will be seriously impaired.

The meter
Fig. 4,

and

which

to

to parts as follows

A'

BB,

;

this article refers is

in detail in Fig. 3.

A, shunt

:

The

coil

shown complete

mounted on iron lamination, B'

series coil

m

on the latter refer
mounted on iron lamination,
letters

;

C, cast-

iron supporting frame; D, light load adjustment; D', balance

D;

loop for

aluminum

E, permanent magnets mounted on support F; G,
mounted on shaft G' ; H, lower jewel screws; /,

disk

upper bearing /, registering mechanism
frequency adjustment.
;

;

K, power factor and

Terminal Fuses and Cable Fastenings.
To
of

reduce greatly the number of different sizes and makes
that has heretofore been necessary for jobbers to

fuses

carry

Chase-Shawmut Company has recently
"Shawmut" extended terminal fuse,
device which, by means of a copper ex-

the

stock,

in

put upon the market the

shown

Fig.

in

a

I,

FIG.

I.

—INTENDED

TERMINAL FUSE.

This terminal is
wide range of bases.
standard lengths, and may be cut off at
any desired point with pliers or hacksaw. The fuses are made
from 3 to 500 amperes, 250 volts, and 3 to 300 amperes, 600
tension,

will

fit

a

scored at different

volts.
FIG.

light load

4.

adjustment

FF

the air gaps

in

— FRU.NT
is

A

VIEW OF COMPLETE METER.

shown

in Fig. 3.

It will

Fig.

cable
2.

clip,

The

known

clip

is

as the "Boston" cable clip,

is

shown

in

of two-piece construction, and easily ad-

be noted that

of the shunt circuit are located two ad-

short circuited copper loops DD' and it is by these
loops that adjustment for friction at light load is effected.
With potential alone on the meter the action obtained by use
justable

of these loops
First.

is

as follows

Assuming

the loops are absent

gaps FF being fi-xed and
balanced magnetic circuit.
the

Second.

equal

in

it

will

be seen that

dimensions

insure

a

Introducing a closed loop in one air gap would
induced circuits on the flux of the
its
a slight unbalancing, tending to cause

by the reaction of
electromagnet cause

rotation of the disk.

Placing of a similar loop in the opposite air gap
counter unbal.incing effect tend to neutralize the
effect of the first loop and by bringing both loops to the same
relative positions in the gaps, the original magnetic balance

justed by hand to different sizes of cible.

could be re-established.

in

Fourth. One loop is now fixed in position by means of its
binding screws and the other loop adjusted until the resultant
unbalancing produces a sufficient torque to overcome the static

be kept at a minimum.

Third.

would by

its

FIGS. 2

AND

3.

—CLIP

AND MARLIN CABLE HANGERS.

The hooks are made
one for %-\n. and the other for ^4-in. messenger
wire.
Fig. 3 shows the "Shawmut" matlin cable hanger, designed for hanging aerial cables in cases where first cost must
two

sizes,
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An interesting feature of the new equipment being installed
by the Los Angeles Pacific Company is a portable sub-station
designed by Mr. C. M. Warnecke, chief electrician of the Los
Angeles Pacific Company. This sub-station, which resembles

to deliver laoo

point along the

&

amperes

550 volts as a booster at any
oil switches, furnished by B. F.

at

Hartman

line.

26.

Com-

This equipment enables the Los Angeles Pacific

formers.

Portable Sub-Station.

XLIX. No.

Vol.

Los Angeles, the Pacific Coast agents
Breaker Company, are being used
throughout the system of Los Angeles Pacific Company.
Kierulff, Jr.,

of

Co., of

Hartman

the

Circuit

.

Exhibits

at

Convention

ot

Railway Telegraph

Superintendents.
There was a large attendance of supply men

convention

at the

of railway telegraph supe^rintendents held at Atlantic City last

week.

Several concerns

made

extensive exhibits of their ap-

paratus.

Mr. R. D. Brixev represented the Kerite

interests.

The Safety Insulated Wire & Cable Company was

repre-

sented by Mr. A. P. Eckert.

Mr.

J.

J.

Ghegan, of J. H. Bunnell & Co., New York, dismoney purses to the ladies and leather

tributed as souvenirs

wallets to the gentlemen.

bill

The National Telegraphone Company,

FIG.

I.

—OIL

SWITCH FOR 22,000

VOLTS.

at the convention.

The

heavy freight car in general ai>pearance, is 30 ft. long by 8
ft. wide and the total weight of the same, including apparatus,
is 100,000 lbs.
It is built up in sections so as to permit the
removal of any piece of the apparatus without disturbing the
remainder of the structure.
The limited space available required a very compact organization of the apparatus. For cona

Hartman

trolling the high-tension line, a

22,000-volt,

automatic

switch

was

type C,

loo-anipere,

This switch,
which is shown in Fig. i, is of the wall-mounting type and is
controlled by means of .25-in. steel tiller rope running over
pulleys to the operating handle shown on the right-hand side
of

Fig.

The

2.

oil

switch

of Rochester, N. Y.,

had on exhibition samples of its standard wall and desk type
composite sets and portable composite sets for the use of
repairmen. The exhibit was in charge of Mr. J. G. Mi'tchell.
The Leeds & Northrup Company, Philadelphia, had on
exhibition a Decade testing set and literature was distributed
describing this instrument and the new shop and laboratory
of the company. Mr. Julius Bernstein represented the company

is

entirely

installed.

self-contained,

the

series

Railroad Supply Company, of Chicago, exhibited sevits style 812 arresters connected up with relays and
batteries, forming a closed circuit.
High static discharges were
allowed to enter the lines and the lightning arresters showed
this high voltage current going to "ground," rather than enter
the relays.
Mr. E. W. Vogel looked after the interests of the
company.
The Sandwich Electric Company, of Sandwich, 111., had
an operative exhibit of its improved system of telegraphy in
of

eral

.

its telegraphone.
The chief
new system is to obtain an additional Morse
circuit from a way wire.
The telegraphone was also shown in
practical operation.
The company was represented by Messrs.

addition to the various types of
object

H.

().

of

its

Rugh, E. C. Hennis and Louis Casper.

The North

Electric Company, of Cleveland. Ohio, had mi
magneto switchboard etjuipped with forty
lucking visual signals and ten standard drops.
A standard
live-bar bridging compact type wall telephone, standard fivebar bridging desk telephone, lineman's test set, ten and twHnl>line iron frame switchboards for small exchanges and samples
i)f standard parts of requirement were also shown.
The exhibit
was in charge of Mr. Jay G. Mitchell, engineer of the company.
Thf. United States Electric Company, New York Cit\.
Kave an exhibition of the Gill selector device showing its applic.ition in actual operation.
In connection with the selector, Mr
Gill has perfected an "answer-back," which was al.so shown in
operation.
Models of the semaphore device were also shown.
The semaphores are iqiiipinil with tin- ",inswer-hack."
Tinciimpany was repn-seiited by Mr. ICilwiu R. Gill, Mr. Howard
1^,
Merrall, general manager; Mr. Harrison Osborne, secretary,
and Mr. W. H. Merrill, installation chief.
Tiik Wkstf.rn Ei,K(TH1<- Come-anv exhibited its line of telcpliotie and telegraph ajipariilus.
The :i|)p.naliis for compositing
li-lcgrapli lines cmisisteil of w;ill and portable st.-ilion sets and
llie necessary condensers and resistances, and terminal dilTcreii
exhibition a fifty-line

for

tialnrs

Hi:

2..

IIAMll.).

transformer)!

for

ul

OIL .^Uiriil

o|M'r.ilinK

the

Al

Kll.lll

"varloafl

lit

coil

IKAN.SI'OK.MI'.K.

hriiiR

mounteil

on the »up|MirtinK frame with the fiwitch cells. This makes
very compact laynui, ,nnd r)nc which it easy in install.
In additicin to the ap|>aratn<<

just

graph
a
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THE WEEK IX TRADE.—For the first time in several
months seasonable weather conditions were reported, and all
branches of business responded at once to the stimulus. Crop
prospects have improved greatly, although there still remains
much lost ground to be regained. With scarcely an exception,
the week's news was encouraging, especially from the West.
Confidence grows with the crops and orders come forward to
the leading centers for large fall and winter shipments of all
classes of merchandise.
Most manufacturers are fully occupied on old contracts and there is little prospect of much idle
machinery in the near future except on account of the customary midsummer repairs and inventories.
Foreign commerce in May exceeded that in the corresponding month in
any previous year, imports gaining $22,000,000 and exports
$4,000,000 as compared with last year's figures.
For the latest
week at the port of Xew York alone exports gained $1,822,710.
but imports decreased $1,480,996. Railway gross earnings still
show increases over the figures for last year, but operating
expenses are expanding heavily. Xet earnings for April re,

flected an increase of over 25 per cent., but the contrast is
with a period in 1906 when the strike of the coal miners temporaril}' curtailed the income-producing power of many railways. Iron production and consumption is at a record rate
and finished products are very active, but the cruder forms
note ease, and pig iron and billets are slightly lower, especially

for distant deliveries.

Demand

for steel rails for delivery in

1908 is onl}' fair. Business in structural material is rather
good. Independent mills are making better deliveries of plates.
In the lighter lines demand is well maintained. Copper continues to recede, and even lower prices are looked for in some
Consumers are buying for immediate needs only.
quarters.
and it is understood that thej' experience no difficulty in getting
supplies.
Bradstreet's reports 165 business failures during the
week ending June 20. against 161 in the previous week and 173
in the

corresponding week

last year.

PLAXT FOR MANITOBA.— Sealed

tenders on prescribed
forms, addressed to the Chairman of the Board of Control,
Winnipeg, and marked on the envelope, "Point du Bois Hydro
" (here add the parElectric Development, tender for
ticular item or items below") will be received until noon. Sept.
3, for the following works and materials in connection with the
Plans,
$3,500,000 electric power plant to be built by the city.
specifications, etc., may be seen at the office of the power
Individual tenders
engineer, Carnegie Building. Winnipeg.
will be received for the following: (3) telephone system from
the plant to the city, 75 miles
(4) general works at Point du
;

Bois; (5) 4000-hp turbines, five; (6) 450-hp turbines, two; (7)
3000-kw generators, five; (8) 250-kw generators, two; (9)
induction motor, one; (10) set-up transformers, five; (11)
generating station, switching and accessory apparatus; (12)
generating system, light, heat and power systems; (13) generating system, oil and air systems; (14) erection of transmission system, 75 miles; (15) steel towers; (16) high tension
terminal
insulators; (17) electric transmission cable;
(18)
station; (19) step down transformers, five; (21) terminal station, light iieat and power systems;
(20) terminal station,
switching and accessory apparatus; (22) termin.d station, oil
and air systems; (24) testing transformers and apparatus;
(25) electric traveling cranes, three; (26) turbine generators,
28) repair shops. .\n alterseven; (27) auxiliary apparatus.
native lump sum will be received for the entire work, including
all
the above mentioned items together with the additional
work and equipment necessary to install a complete working
plant.
.\s a further alternative tenderers may group together
one or more of the above items providing that they also tendered for the individual items of such group. iM. Peterson is
secretary of the board of control and Cecil B Smith, civic
1

power

expert.

THE GENERAL OUTLOOK—

|-!27

In a very able and interesting address on the tra<le aiul financial outlook to the Virginia

bankers at Jamestown, recently, Mr. Frank A. Vanderlip, of the
Xational City Bank. New York, said: "Industry as yet has
shown only scant signs here and there of declining activity.
The crop outlook is not altogether satisfactory, but considering
the advanced prices and the great stores left over from other
harvests, there is nothing in that situation to bring real disaster.
The mercantile situation seems health}-. Labor is still fully
employed at the highest rate of wages ever paid. The banking
position is sound. But in spite of all this, nearly all experienced business men are of the opinion that we are facing a
practically certain recession in trade, that we have ahead of us
a period of smaller industrial totals."
Will this reaction be a
slight affair, or will it be a severe and violent industrial decline?
To this question, which is perhaps the most pressing
financial question of the hour Mr. Vanderlip thus replied
"I
believe the answer to that Hes wholly in the public mind and
temper." The moment that investors are convinced that the
railway regulation problem is to be calmly and dispassionately
approached, the address concluded, "we will resume the road
toward further prosperity." If passion and socialistic theories
prevail, "it is possible that the whole business structure may be
facing a danger, the proportion of which will be measured by
the same vast figures as have been the totals that have marked
the extent of our prosperit}'.''
:

STEAM TURmXE ORDER.—The

Terry Steam Turbine
an order for eight 300-hp
steam turbines for the new Waterside plant of the New York
Edison Company, Thirty-Ninth Street and First Avenue. New
\ ork City. These turbines are to be used direct-connected to
centrifugal pumps and are for boiler feed purposes.
The
capacity of each turbine pump unit will be 1000 gallons per

Co., of Hartford, Conn., has secured

mitnite, against a pressure of 300 pounds.
As some pump
manufacturers have claimed that centrifugal pumps were not
suitable for boiler feed purposes, the Xew York Edison Company did not place the order until after it had used three of
the Terry turbines for this purpose for a year.

DEVELOPMENT
owner of

IN

MONTANA.— Senator W.

the Missoula Light

& Water Company,

A. Clark,

visited

Mis-

While there Mr. Clark took a huncred-mile automobile ride up and down the famous Bitter Root
Valley.
It is proposed to build an electric railway from Missoula to Hamilton, a distance of fifty miles, and also to Bonner
soula on Tuesday. June

4.

from Missoula, a distance of ten miles. Senator Clark expressed himself as being well pleased with the future of Western Montana and said that if proper franchises can be secured
he will commence this construction work immediately.

THE EAST LIBERTY ENGINEERING COMPAXY

of
has been organized by W. J. Snyder, C. W.
Ward and R. H. Roughen. The company purposes to do
consulting engineering work and make a specialty of meter
testing, repairing, and calibrating.
The East Liberty Company
has been retained by the South Side Electric Company as consulting engineer.
It is reconstructing the overhead lines and
building an addition to its switch-board.
Its offices are at 32^
-North Xegley -Avenue, Pittsbnrg.
Pittsburg,

Pa.,

CATALOGUES FOR CARNEGIE SCHOOLS.— The Department of Mechanical Engineering Practice of the Carnegie
Technical Schools is starting a catalogue file and requests
manufacturers of machinery to send their catalogues in care of
Prof.
Trinks, Carnegie Technical Schools, Pittsburg. Pa.
Complete information is desired on all lines of mechanical
work from boilers and engines to automatic and special machinery.

MAGNETITE ARCS.— The

Nashville (Temi.) Railway &
two circuits of luminous magnetite
arc lamps in a local steam railroad yard.
Electrical energy
will be furnished to the lalnps through two fifty-light constant
current transformers and mercury rcvtifiers.
Light

Company

is

CATALOGUES

installing

WAN'lED.- The Ely Light & Power Company, Ely, Xcv., would like to receive copies of bulletins, catalogues, price lists and discount sheets from the various manufacturers of electrical and kindred supplies.

:
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LONG SAULT POWER.—The Long Sault Development
Company, which received a charter from the New York Legisit5 present session in a bill introduced by Senator
O'Neil and signed by the Governor for a certam annual compensation to the State, has filed acceptance of the charter with
the Secretary of State. The company has been authorized to
develop electrical power on the St. Lawrence River at Long
Sault Island. The company has a capital of $1,000,000.

lature at

ORDERS FOR GENERATING SETS.—Among

recent

orders for generating sets placed with the B. F. Sturtevant
Company, of Boston, Mass., are the following: American Can
Company, Indianapolis, Ind. Brighton Realty Company, Long
Branch, N. J., and Lake Superior Iron &: Chemical Company,
Marquette, Mich.
;

Financial Intelligence.
WEEK

IX WALL STREET.—Business on the stock
THE
exchange was very light and there was a tendency in prices to
Higher money market rates and the uncertainty of
recede.
the European financial and political outlook, together with the
indifiference of the investing public toward securities, exercised
a very restrictive influence, in spite of the improved crop outlook and the continuance of fairly good railroad traffic and
The money market was affected by the
general business.
preparations to repay $30,000,000 of government deposits by the
national banks, which, coming as it does with the large July
disbursements in the shape of interest and dividend payI
ments, contributed to create a hardening tendency in rates
In the early part of the week
for both time and call loans.
Union Pacific and Reading, which figured as the only objects
of any activity, recovered on buying by th^ shorts. Later on,
however, Reading developed weakness on the fact that no increase was made in the Jersey Central dividend rate, and also
on the announcement that there would be no increase in the
4 per cent dividends now paid on Reading common. Amalgamated Copper was rather unsteady and variable on statements that some of the largest consumers of copper are making representations to the principal producers of the metal
with a view to securing concessions in respect to the price
they are to pay for the season's supply of their raw material,
and the probability that an agreement will be reached whereby
a lower price for the metal will be formally established. One
of the incidents of the week was the announcement that the
Chesapeake & Ohio management seeks authority to create a
new $26,000,000 bond issue, although it is stated that it is only
intended to issue about $6,000,000 of new securities at this time.
In
Electric stocks were firm with an advancing tendency.
general these securities closed the week with slight advances.
The curb market was quiet and there was little change in
Following are the closing quotations of June 25
prices.
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have declared the regular quarterly dividend of I per cent.
Directors of the Consolidated Car Heating Company have
declared the regular semi-annual dividend of i^ per cent.
Directors of the St. Joseph Railway, Light, Heat & Power Company have declared the regular quarterly dividend of ij4 per
cent on the preferred stock, payable July i.
Directors of th=
Duluth Edison Electric Company have declared a regular quarterly dividend of iji per cent on the preferred stock, payable
Directors of the Garvin Machine Company have deJuly I.
clared the regular semi-annual dividend of 3J/4 per cent on the
preferred stock, payable July i. Directors of the Aurora, Elgin
& Chicago Railroad have declared the regular quarterly dividend
of iJ4 per cent, payable July i.
Directors of the American
Cities Railway & Light Company have declared the regular
quarterly dividend of 1^4 per cent on the preferred stock, payable July I.
The Tri-City Railway & Light Company has declared a dividend oi V/z per cent on the preferred stock, payable July I.
Directors of Manning, Maxwell & Moore, Inc..
have declared the regular quarterly dividend oi lyi per cent.
Directors of the Westinghouse Electric Manufacturing Company
have declared the regular quarterly dividend of 254 per cent on
the preferred stock and the assenting and non-assenting stocks,
payable July 10. Directors of the New York Air Brake Company have declared the regular quarterly dividend of 2 per cent
upon the capital stock, payable July 22.
Directors of the
Electric Storage Battery Company have declared the regular
dividends oi 1% per cent upon the common and 1^4 per cent
on the preferred stocks, payable July I.
The Washington
Water Power Company has declared a quarterly dividend of
iM per cent, payable July i.
v.,

BELL TELEPHONE FINANCING.—A

stockholder of the

American Telephone & Telegraph Company wrote to President
Vail some weeks ago concerning the future financing of the
company, and has just received the following data; "Revised
estimate.^ have been obtained from all the companies comprising the so-called Bell system, based on the necessary requireThese estimates cover all the work
necessary in the way of extensions and increase in subscribers'
stations for a healthy and continued growth in expansion, meeting all reasonable demands.
The existing liabilities and resources have also been considered, and the demands on the
American Telephone & Telegraph Company determined. Allotments for expenditures for the companies have been agreed
upon for the year, based upon the estimates and resources above
named. It is now ,^afe to state that, after providing for all the
existing and anticipated demands for the current year, the
American Telephone & Telegraph Company will commence the
year 1908 with no floating indebtedness and with a very subThis does not in any way take into acstantial cash balance.
count the money received for the share capital of the .\mcrican

ments for the current year.

Telephone & Telegraph Company, now being issued, which will,
\mdcr normal conditions, make it possible for the company to
go through to Jan. i, igog, without further financing of any

The indications are that the new issue of $22,000,000
American Telephone & Telegraph Company shares will be subkind."

scribed for directly by the stockholders with a much .smaller
transference of rights than was expected. Brokers report that,
strange as it may appear, there is a short interest in the rights.

LOCKPORT CONSOLIDATION—

79
143

Vol.

S

Advices from Albany.
N. Y., of June 19 say: "llic application of the proposed Lockport Light, Heat & Power Company for authority to begin
business and to issue $(:'00,ooo stock and $600,000 bonds and absorb the Lockport Gas & Electric Light Company and the
Economy Light, Fuel & Power Company, was put over to-day
by the State Gas Commission to go upon the calendar of the
new Public Utilities Commission when it assumes office as the
successor of the Gas Commission on July i. When the case

Company have

called for hearing to-day W. S. Bcckman and ex-Senator
Clarence Lexow, of New York, appeared for the new company,
and Deputy Attorney-General William A. DcFord was present
to represent the Attorney General, whose aid had been invoked
by the city authorities of Lockport to prevent Ihe new company creating a monopoly of lightinK concerns in that city.
Mayor William M. Raker, with an attorney and two of the
Lockport aldermen, were also present to oppose the applicaThe city authorities convinced the commission that their
tion.
opiKisifion was sincere, although ex-Senator Lexoii' declared
with some heat that if he owned the plants in Lockport and the
ccmwnission refused to ijive consent applied for in this case, he
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DIVIDENDS.— Directors

of the Hiidson River Telephone
declared the rcRiilar tiuarterly dividend of I per
Directors of the Home Telephone Company, Albany, N

was

ilisniantle the properties."

June
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GENERAL
Construction NeWs.
ATHENS, ALA. --Plans are being prepared to double the capacity of
the municipal electric light plant.

BIRMINGHAM. ALA.—The
way, Light & Power Company

stockholders

of

Birmingham

the

Rail-

have ratified the action of the directors
an issue of $35,000,000 in bonds for the retirement of outstanding bonds and securing funds for extensive developments. Among
the improvements contemplated is the construction of a new power
plant at North Birmingham at a cost of $1,500,000.
in calling for

FLORENCE, ALA.— The

Company

Sheffield

contemplating

is

ex-

railway from Florence to East Florence to take in the manufacturing district. J. \V. Worthington is vice-president of the company.

tending

its

SCOTTSEORO, ALA.—A movement

is

on

an

foot to establish

RUSSELLVILLE, ARK.—The ordinance granting the Southern
& Construction Company, of Pine Bluff, permission to

gineering

and operate a street railway and electric
signed.
Work on the construction of the plant
few weeks.
struct

light

plant

has

commence

will

Encon-

been
in

a

plans of the municipality's electrical committee call foT the construction of a new fireproof building, the installing
of a new unit, new boiler, and the extending of the power and electric
city service.
The estimated cost is $58,000.
In case the $58,000 is
allowed, $18,000 will be expended on the new building, $25,000 for tnc
unit, $6,000 for boiler, $i,Soo for

$1,500

for improving

the

COLUSA, CAL. —The

improvements

to

power

service,

and

County has
Lindstrom and C. R.
Colusa

of

granted a franchise to Charles Glenn, A. S.
VVickes to erect poles and wires for the transmission of electricity for
light, heat and power along the county roads.

FRESNO. CAL. — The

Fresno Mutual Electric Light Company has apBoard of Trustees for a franchise to erect and maintain
transmission lines and conduits for the distribution of electricity on certain streets of the city for a term of 25 years.
Bids for the above
franchise will be received by the Board of Trustees until July 15.

plied

to

the

LOS ANGELES. CAL.— The Board
franchise to the South Park & East Side

Supervisors has granted a
Railroad Company to construct
and operate a street railway from the east boundary of the city to the
La Mesa Springs. The road will be operated by electricity or gasoline
motors.

NAPA, CAX.

Bids will be received at the Bureau of SupD.
and Accounts, Navy Department, Washington. D. C, until July 2,
for furnishing naval supplies at the various navy yards and naval stations
as follows: Mare Island and San Francisco, Cal., Schedule 2
electrical
wire. etc.
Schedule 4 electrical wire and supplies, arc and incandescent
lamps, etc.
Schedule 6 steel enameled conduit, electrical supplies, etc.
Schedule 8 copper wire, etc.
Puget Sound, Wash., schedule 2 -boilers,
etc.
Schedule 3 engine lathe, etc.
Newport, R. I., schedule 21 to
furnish two motors at the naval torpedo station.
Applications for oroE. B. K
posals should designate the schedule desired by number.
paymaster general, U. S. N.

—

Bartlett

Webster has been granted a

for a street

railway system in this

fran-

city.

Peninsular Railis announced that the
between this city and San Jose will be

J. Martin, representing the South rr.incisco
Power Company, has applied for a franchise to supply electricity for
heat and power throughout the first township.

CAL— The

St.

The conof lighting the city has been reduced more than 20 per cent.
tract also provides for a reduction in the price of electricity to private
consumers.
The maximum rate has been reduced from 12 cents to 10

Elmo Construction Company has

applied

the Board of Supervisors for a franchise to operate an electric light
plant.
The company has commenced work on the construction of its

and at first will furnish electricity for commercial and residence
lighting, and later supply the town, which at present is not incorporated.
Noble D. Powell, of Stockton, will have charge of installing the plant.
plant,

State

legislature

has

passed

the

bill

the charier of the Glastonbury Power Company, and has also
adopted the amendment providing that it can only do business in the
territory of the Hartford Electric Light Company by contract with it.

amending

MYSTIC, CONN.— The

Mystic Power Company has commenced work
on thr erection of it^ transmission line from Westerly to the borough of
Stonington and the villages of Mystic and Noank.

NORWICH, CONN.— Plans

for

the

centralization

of

a

power gener-

being made by the Consolidated Street Railway Companyf which will afTcct eastern Connecticut, western Rhode Island and
southern Massachusetts.
It is pl;inncd to ultimately have the power
for operating the street railways controlled by the corporation in this
The first step in connecpart of New England gcneratc<l in Norwich.
tion with the scheme is the laying of an electric cable for the transmission of electricity across the Thames River at Tliamcsville, to connect the proposed electric line between Norwich and Central Village.
ating plant are

.

\\'hen the cable

is

laid

—

BUFORD,

GA. The North Georgia Electric Company has completed
system in Buford.
Many manufacturing enterprises in this
town will use electricity for operating their plants and many of the
Electric energy
stores and residences have been wired for electric lamps.
for operating the system is furnished from the power house at Chattahoochee Park.
electric

its

GA.

— The

City Council on June 18 passed an ordinance
10, to vote on the proposition of issuing
$100,000 in bonds, for the construction of a municipal lighting system.
calling for an election on Oct.

—

LEWISTON, IDA. The Oxborn Electric Company is driving three
tunnels and will install a plant to develop 2500 horse-power for irrigation
and mining work.

MOSCOW, IDA.—The Idaho-Washington Light & Power Company, of
Moscow, with a capital of $500,000, succeeds the Moscow Electric Light
& Power Company. The new corporation controls n power plants in the
two states named.

ATWOOD.

ILL. — The

citizens are considering

the question of erect-

ing a municipal electric light plant.

—The

BATAVIA. ILL.
Telephone Company

City Council has issued orders to the Chicago
its poles and wires within 30 days, claimThe company claims it has a pering that the franchise has expired.
petual franchise.

CHICAGO,
capital

ILL.

to

remove

—The

Lindsay

Light

Company

has

increased

its

stock from $100,000 to $200,000.

CHICAGO, ILL.— The

Chicago City Railway Company has authorized

issue of $10,000,000, the proceeds of which will be used to improve the company's lines on the south side of the city.

bond

a

HA\'ANA, ILL.— It
in

this

is

reported that an electric light plant will soon
E. H. Parker, of Kilboume, is interested

to^'n.

in the project.

LEBANON, ILL.— Bids

will be received until July 8 by the city clerk,
Owen
furnishing an engine for the municipal electric light plant.
Ford, 710 Security Building, St. Louis. Mo., is the consulting engineer.

PARIS, ILL. — The Board
Charleston
way.

to

HARTFORD, CONN.— The

Council on June 17 voted to adopt the report

for

SAN MATEO. CAL.— \V.
TURLOCK,

—

ATLANTA, GA. —The

be established

SAN FRANCISCO. CAL. — It
road now under construction
operated by electricity.

—

—

of the special committee, awarding the contract for lighting the city for
the next five years to the Georgia Railway & Electric Company. The cost

of

As the second step toward acquiring rights of way
an electric power line project, Henry Brown, the banker, has applied
Mr.
tor a franchise to the City Trustees of the town of Calistoga.
Brown, representing San Francisco capita.1 in the project, has secured a
He also has an
right of way over the principal roads of this county.
application pending before the St. Helena Town Trustees.

SAN DIEGO. CAL. — E.

—

—

for

chise by the City Council

—

—

COLUMBUS,

lighting service.

Board of Supervisors

C—

WASHINGTON,

plies

cents per kw-hour for lighting.

ALAMEDA, CAL —The

new

NE\tS

be connected with railways at Norwich, New l.ondon and Willimantic,
but ultimately, it is said, the entire system in this section will be operated from one central plant.
The other stations will be maintained to
be used in case of emergency.

electric

light plant in this place.
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across the river the Websicr power station will

&

Paris

SPRINGFIELD.

ILL.

County Supervisors has

of

Interurban

—The

granted
a franchise for a street

Company

the
rail-

Sangamon County are conpower plant to furnish elec-

Supervisors of

proposition of constructing a
tricity for the county buildings.
sidering the

TAYLORVILLE. ILL —The

Springfield

&

Southeastern Traction Com-

pany has awarded the contract for the construction of an electric railway
from Pana through Taylorvillc to Springfield to J. W. Beardsly, of
Houston, Tex.

EVANSVILLE, IND.— The
is

contemplating extending

its

Evatisville
line

& Princeton Traction Company

from Princeton

to Patoka.

EVANSVILLE, IND.— The

Evansvillc & Mount Vernon Traction
Company and the Evansvillc & Eastern Traction Company hSve been
The
consolidated under the name of the Evansvillc Railway Company.
capital stock of the new company will be $1,000,000 and the officers arc:
W.
Sontag, president; C. H. Batton, of Cincinnati. Ohio, vice-presiW. H. McCurdy is president board of
dent; F. W. Rcitr, secretary.

L

directors.

FALMOUTH.

IND.

—The

Falmouth Mutual Telephone Company bas

The purpose of seincreased its capital stock from $5,000 to $25,000.
curing additional capital is to extend the lines and improve the system.

Thomas Powell

is

president.

PLYMOUTH. IND.- The

Plymouth Lighting Company, recently

in-
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corporated, has decided to construct a new lighting plant in this
Emmining. R. A. Xeuffer and L. P. Kleitz are the directors.

city.

W EST TERRE HAUTE,
said

to

will

an

erect

furnish

IXD.

electric

—A

light

electricity

for

franchise has been granted to two

plant in

this

lighting the

town.

streets

The

and

plant

also

for

it

is

com-

Work will soon commence on construction of the plant.
WIXAilAC, IND. A. B. Diggs, Samuel R. Thompson and others,

mercial lighting.

—

owners of the Winona Telephone Company, have purchased the Plymouth
telephone exchange and all connecting farmers' and toll lines.
The consideration was $30,000.

—

HARTSHORN,

i. T.
The City Council is securing estimates for the
of a municipal electric light plant and water works system.
As
soon as the cost is estimated the City Council expects to issue bonds
for the construction of the same.

cost

DES MOIXES,

— Paul

Sawyer, general manager of the Des
Moines Edison Light Company, has announced that beginning July i a
reduction will be made in the rates for electricity.
The present meter
rate for lighting service of 14 cents and 7 cents will be reduced to 12 and
l.\.

B.

The discount of five per cent on the total bill, if paid within
6 cents.
15 days, will be continued as heretofore.
still further reduction will
be made on the meter rate for residence lighting.
The present rate is
based on the total number of lamps. The new rate will be based on only
one-third of that number, which will make a reduction of between 30

A

and 40 per cent on residence

NEW

H.\MPTON.

lA.

lighting.

—The

contract for the construction of the combined electric light plant and water works power station has been awarded
to Shepard & Hutton, of New Hampton.

alDNEY,

—

lA.
E. B. Hillraan, of Quincy, 111., writes that he proposes to construct a ten or 15 mile transmission line from his electric
light plant at Hamburg to furnish electricity to light the town of Sidney,
for which he will require poles, wires, etc.
Mr. Hillman was recently
granted a franchise to operate a system in the town.

HIAWATHA. KAN.—The
pany

have voted to
$20,000 to $30,000.

of the

directors

increase

the

WICHITA, KAN. — Extensive

capital

stock

Hiawatha
of

the

Electric Comcompany from

made to the
power plant of the Wichita Gas, Electric Light & Power Company. The
power house is being reconstructed. The new equipment will consist of
improvements

are

being

7So-kw turbo-generator set. Sterling boiler, condenser and auxiliaries,
and the lines throughout the city will be reconstructed. \\*hen the plant
is completed the company will furnish a J4-hour service.
J. J. Walsh is
a

superintendent.

BARBOL'RSVILLE. KY.— Thomas

D. Tinsley, secretary of the Comproposed to develop the water power of
the Cumberland River for electrical purposes.
The cost is estimated at
about $2,500,000.
.\rthur Gcislcr. 29 Broadway, New York, N. Y., is
mercial

Club,

writes that

it

is

crigineer.

NEW

ORLEA.VS. LA.— E. C. Foster, president of the New Orleans
Railway & Light Company, has announced that the company will spend
between $700,000 and $1,000,000 on improvements and repairs to the street
railway system within the next tew months. The company also expects
to build several extensions and some crosstown lines in the upper and
lower portions of the city, in addition to the above improvements.

AMHERST,
two 50-hp

.M.\SS.

— The

Amherst Gas Company has recently

installed

motors in the Cushman paper mill, which will hereafter be operated by electricity.
The Amherst Gun Club has ordered an
electric motor and pump to force the water from the spring to the club
electric

house.

BO.STO.V, MASS.— The State Railroad 'Commissioners have granted
the Bfjston Elevated Railway Company permission to issue $800,000 in
bond*, the proccnls of which will be u.ied for extensions to its plant.

CMICOI'Eb, .MASS.
a|.plicd

to the

—

The Springfield Street Railway Company has
City Council for pcrmi«»ion to extend its tracks in Chlco-

per and the Falls.

XLIX, No.

26.

XORTHA.MPTO.X.

MASS.— The Xorthampton Electric Lighting
has received and installed one of the two steam turbines by
which the West Street plant will be operated. The second turbine is
expected before September i.
The company has recently expended
$12,000 upon its lines, and the total expenditure contemplated upon improvements to its system will be in excess of $100,000.

READIXG, M.\SS.— Proposals are requested until July 5 for furnishing and installing a steans engine and two alternating-current generators
for the municipal electric light plant, under the superintendence and in
accordance with specifications prepared by Richard D. Kimball Company, engineers, 6 Beacon Street. Boston, Mass. The specifications may
be seen at the office of the engineers.
Oilman L. Parker is chairman
of the committee.
IX'CHESTER. M.\SS. — The

\\

citizens are considering the question
contract with the Edison Electric Illuminating
Company for lighting the streets of the town. The scheme for erecting
a municipal lighting plant has been abandoned.

making

of

a

five-year

CRYSTAL FALLS, MICH.— Bids will be received until July 10 by
the City Council for erecting an addition to the municipal power station,
Munns

Robert

city

is

clerk.

FARIB.\ULT, MINN.— The

Council

City

is

matter

the

considering

Company, and a committee of five, consisting of the Mayor and Aldermen Kasper, Kiekenapp,
McCarthy and Wall, has been appointed to investigate the project. The
city is now paying nearly $500 a month for lighting its streets.
of taking over the plant of the Polar Star Electric

—

FERGUS FALLS, MINN. The contract for
dam and power station for the municipal electric
awarded

to

Courtland F. .\mes, of Chicago,

GR.\NITE

MINN. — Contracts

F.A.LLS,

the construction of the
lighting plant has been

for $47,235.

111.,

the

for

equipment

for

the

municipal electric light plant have been awarded as follows: Generator
and switchboard to the Electric Machinery Company, of Minneapolis,
Minn., for $3,000; electric supplies to the Northwestern Electric Equipment Company, of St. Paul, for $3,128; meters, transformers to the

Westinghouse Electric & Manufacturing Company.
ST.

CH.\RLES. MIN.N.— The

bonds to purchase the

Berry

capital stock

its

have voted to issue $ii.ooo in
plant to be operated by the city.

citizens
light

electric

McDowell, mo.—The
has increased

County Mutual Telephone Company

from

$5,000 to $10,000.

—

SP.-^RTA, MO. The Gordon Telephone -Company has filed a certificate
showing an increase in its capital stock from $5,000 to $20,000.
WARRENSBURG, MO.— The plant and holdings of the Magnolia
Light, Heat & Power Company in this city has been sold to a Philadelphia syndicate for $50,000.

—

RED LODGE. MONT. The Northwestern Improvement Company,
which is opening up extensive new coal mines near this town, will install
considerable new
a second electric power plant at the mine and add
machinery.
ELY, XEV.— corporation is being formed in this place to develop
smelters in Ely.
electrical power for operating the factories, mines and
The plan of the company is to develop the water rights from a stream
about 300 miles.
in south Idaho and transmit it to Ely, a distance of
.•>!

The

cost of the plant is estimated

from

$2,500,000 to $3,000,000,

and H. A. Lennon, business
ELY NEV.— F. C.
Company, have been
manager, of the California-Nevada Electric Power
making investigations for its
in this city recently for the purpose of
this city.
transmission line which the company proiwses to run into
a
The company will erect a plant near Carson City, which will have
in thi*
'capacity of 100,000 hp, and wi^l be able to furnish 50,000 hp

Baum,

vicinity.

Work on

president,

construction of the line will

commence

soon.

Goldfield Consolidated Mines Company is
contemplating the construction of a reduction plant at a cost of between
The mill will have a capacity of from 600 to 1000
$600,000 and $700,000.

GOLDFIELD, NEV.— The
and

tons,

CHICOPEE, MASS. — Tlie

Vol.

.

Company

J.

citizens

ORLD

\\"

be equipped with

will

new

electrical

machinery.

of .Mdcrmcn on June 9 passcil llic
order appropriatinK $19,000 for the installation of new arc lamps, purcliaftc of Kencrators from Northampton ami rearrangement of plant for

Board of County Commissioners has granted
and L. R. Scott to cona franchise to Key Pittman. Arthur Kaycrafl
The price paid for the franchise
struct an electric railway in Tonopah.

iiTi|irovcmentft.

was

lioard

GREAT BAKKINfJTUN. .MASS.— The

Great Harrington fire district
commiwifmcrh h.ive contractcfl with the Great Itarrington Electric Light
Company to install a new pump aAil motor to operate the Green Kiver
pumping ataiion. which haa l<ccn operated by steam. The commiuioners
have also renewed the conlrncl for pumping nl tlje llerk<hirr llrighl^
•laliun.
The district will pay 40 and 45 cents an hour for pumping at
(he two ilalion.*. and il i» expected under lhi< arranKcmenI thai about
$600 will \tc saved each year.

GKOVELANH,

MAS.S.— The

electric

lighl

invcdiKalions with a view of selecting a

site

cumniissiuncrs are making
for an electric light plant.

NURTir ATTLKItOKO, MASS, -The

exlcnsionn and. improvenienl»
have been completed and a day
power •ervice e4tabti4hcd. Several firm* have decided In operate their
plants by electricity and a number of other local concerns are considerinir the (|uestion of inatalling motors in the near future.
to

the

municipal

electric

light

to

additions In

it*

plant.

$500.

electricity,
place will so<m Ik- lighted by
Electric Com
furnished by the p4ant of the Truckce River General
fhe
'<>"' Ycringtnn.
imny, located on the Truckce River, about 75 "''"
that rem,iins
stations are completed at both ends of the lintvi, and all
line.
to he completed is the erection of about 25 miles of tr.insmi.«sion

YERINGTON, NEV.— This

F.

<).

Broili

is

mnnnger

of the

company.

power
N. II. An addition is being erected to the
at Gregg's
station of the .Manchester Traction. Light & Power Company
machinery recniirc-<l to furnish
Falls, to accommixlale the additional
power (or the Uncanoonuc Inoline Railway.

MANCIIKSTEK,

N. H.— The electric plant of the Rockingham Ciuinty
& Power Company wns badly damaged by lightning

PORTSMOUTH,

plant

NORTHAMPTON. MASS.— The Board of G«« and Electric Light
Commi«Hioner« ha* gr.inted the Nnrthaniplon Electric Liithting Company
pcrmlMion to issue first mortftage bonds to the amount of $100,000, the
prncredt to be applie<l

TONOI'AH, NEV.— The

Electric

June

Light

18.

C.\MI>EN. N. J.— The Eiistem Telephone * Telegraph Company hai
licen
to

permission by the street committee <if the City Council
wires in underKrnilnd conduits on certain streets of the city.

Kraliled

place

its

N. J.- The Council i«itified the Pitman Electric Company
to discontinue the street lighting service nt the expinition of its contract

CLAYTON,

I

June
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on June 17. The town will not be lighted until the new system
stalled by Moore Brothers, who now hold the contract for street

The new

ing.

lamps and

will

is

in-

light-

street lighting system will consist of 78 6o-cp electric
be ready for service in about 60 days.
^

MORRISTOWN,

N. J.— .\t a special meeting of the Board of .Mderheld June 19. the contract for street lighting awarded recently to
Peter V. Stryker was transferred to a company known as the Morris &
Somerset Electric Company, which was organized by Mr. Stryker.

men

NEWARK. N. J.— Mayor Haussling on June 17 signed the resolution
adopted by the Board of Public Works, June 6, instructing the city
counsel and city engineer to prepare a contract with the Public Service
Corporation for lighting the streets and public places of this city. The
contract is to begin at the expiration of the present contract, September
to
I, 1908, and the present rate of $95 for arc lamps is to be reduced
$75 per

lamp from June

the United Traction Company
have authorized the issue of $859,000 in bonds, the proceeds of which
will be u.sed to cover improvements that have been planned.
directors

of

—

N. Y. ^The Long Sault Development Company, Long
Sault Island, has filed a resolution accepting the charter granted by the
Legislature (Senator O'Xeill's bill allowing the development of power
on the St. Lawrence River). The company is capitalized at $1,000,000
and the incorporators are Michael L. Flaherty, Frank H. Smith, Harry
H. Warren. John C. Crapper and Walter F. Wilson.

XEWBURGH,

X.

Y.— The Newburgh

Light, Heat

& Power Company

has applied to the Commission of Gas and Electricity for authority to
increase

its

capital stock

by

$250,000.

SYR.\CL^SE, X. Y. — The State Railroad Comimission has approved
the increase of the capital stock of the Rochester, Syracuse
Railroad Company from $3,500,000 to $6,000,000.

WEST

&

Eastern

—

POINT,

Bids will be received by the quartermaster,
X. Y.
West Point, until July 16 for furnishing and installing steam piping
for power house and distributing system.

C—

RALEIGH,

The Board of Aldermen has agreed to accept
X.
proposition submitted by the Raleigh Electric Company, by which
company will expend about $125,000 on extensions of its lines.
company agreed to extend its lines, provided the city would have

the
the

The
cer-

tain streets graded.

—

TRYOX, X. C. Todd Russell, general manager of the Tryon Light,
Water & Power Company, writes that it is proposed to construct a hydroelectric power plant at a cost of from $75,000 to $100,000.
G. X.
Holmes is engineer.
B.VRBERTOX, OHIO.— Plans

are

being formulated for a municipal

electric lighting plant in this city.

OHIO.—The

Fitzsimmons Telephone Company has
secured a franchise to build and operate an exchange in Oakley, a suburb

CINCIXX.\TI,

of

arc

system.

lighting

$11,165;

F-

Bissell

Company.

Si

poles. $1,825.

M.\XSFIELD, OHIO.— Bids will be received until July 6 by D.
Koontz, city auditor, for $5,000 electric light construction bonds.

S.

SHELBY. OHIO. — The

capital stock of the Jackson Center Telephone
increased from $25,000 to $40,000.

Company has been

POND CREEK. OKLA. —The
tion

City Council is considering the proposiconstructing a municipal electric lighting plant.
C. J. Roe is

of

city clerk.

S.\YRE, OKLA.-^Bids
city

plant,

will be received until July 16

for furnishing

clerk,

pumping machinery,

gallons

etc.

&

Burns

capacity.

by R.

Troxel.

.\.

material and constructing water works, power
also

;

steel

McDonnell,

and tank

tower

Kansas

City,

of

Mo.,

50,000

are

the

engineers.

E.\ST PITTSBURG,

i.

ALB.^NY, N. Y.—The

ALB.\NY,

Works,

Electric

I.?,'

Frank

Geis,

.A.

P.\.— Bids will be received until July i by
chairman water and light committee, for lighting the

city with 40 arc lamps.

H.\RRISBURG, PA.

—The

Central Pennsylvania Traction Company is
Harrisburg-Rockvillc line to and through the
borough of Dauphin. Taking advantage of the new law granting electric
railway companies the right of eminent domain, the company has presented an ordinance to the Dauphin Borough Council for a franchise in
that town.

planning

to

extend

its

Jr., F. A. Moesta, John A.
Moesta and H. E. Moesta, owners of the Kirunning & Ford
Street Railway, have purchased the plant of the Kittanning Electric
Light Company, and by terms of the purchase secure the rights ol way
for an extension of their road to Mosgrove, five miles north of this
place.
The price paid for the plant was $25,000.

KITT.AX.XIXG, P.\.— James McCuUough,

Fox. C.

J.

—

PHIL.-\DELPHI.\, PA. Estimates have been called for by John T.
Windrim, Commonwealth Building, architect, for the construction of a
two-story and basement 26 by 108 feet, distributing station to be erected
at 1113 .\rch Street for the Philadelphia Electric Company.

PROVIDENCE,

let by the Rhode Island
two sub-stations, one to be located on
Pawtucket .Avenue, and the other near the village of Lime Rock on the
The Lime Rock station will be
Providence & Burrillville Railway.
equipped with two 400-kw converters, and electricity for operating the
station will be supplied from the main plant in Woonsocket. The equipment of the East Providence station will consist of two 400-kw rotary
converters and electrical power will be furnished from the Manchester
The East Providence statio.-i is to be
Street power plant in Providence.
us^-d temporarily until the company is ready to construct a permanent

Company

R. I.— Contracts have been

for the construction of

station in that town.

—

SEXECA, S. C. ^Bids will be received until July 6 by W. F. -Austin,
chairman. Board of Public Works, for $15,000 in bonds to be issued for
the purpose of installing an electric light plant.

BIXGH.AMTOX (MEMPHIS). TENX.— The

Cincinnati.

CrXCIXX.\TI, OHIO.— The Columbia Gas &

Electric

Company, with

the proposition

of

issuing

$25,000

in

citizens are

bonds for an

electric

considering
light

plant

has been incorporated in Ohio to take over the
leases of the Cincinnati, Xewport and Covington Light & Traction Company and various lighting properties in the State. These leases will then
be assigned to the West Virginia Company of the same name. The new
company was necessary to make the leases legal in Ohio. So far as the
lighting is concerned, the company is contracting mostly for furnishing

and water works system.

natural gas.

AM.ARILLO, TEX.— Work has comntenced on the construction of
the .\marillo Street Railway in this city. The contract for building and
equipping the power house ha^s been awarded to the General Electric
Company, which, by terms of the contract, is to be completed by

a capital

of

$100,000,

CLEYELAXD, OHIO. — Owing

the condition of the money market,
plans for financing the floating indebtedness of the Cuyahoga Telephone
Company will be postponed for a time. It is said that the company will
be able to pay its dividends and then provide for an increase of 300
to

telephones a month from the surplus earnings.

COLUMBUS, OHIO.—The

Board of Public Service on June 19
awarded contracts for machinery for the municipal electric light plant
as follows: Condensers to H. R. Worthington for $11,700; economizer
to B. F. Sturtcvant. $3,150; switchboard to Western Electric Company,
$760; exciter to Westinghouse Electric & Manufacturing Company, $1,750

and

for

stokers to

Detroit

Stoker Company, $2,500.

DAYTON, OHIO. —The

Bayton Lighting Company has made a reducThis was done in
tion in its capital stock from $2,500,000 to $1,850,000.
order to make a rearrangement of the stock.
D.\YTO.\, OHIO. The capital stock of the Cincinnati, Dayton &
f'om $1,000,000 to
Ft. Wayne Traction Company has been increased
made.
$3,000,000, and a bond issue of $3,000,000 will also be

—

of

August

—

The village council has voted to submit the quesbonds for a municipal lighting plant to the people on
The best bid the Council could get was $65 per lamp, and at

ELYRI.\, OHIO.
tion

issuing
19.

present the cost

is $82.50.

(;E()RGET0WX, OHIO.— The
Independent

Telephone

capital

stock of the Brown County
increased . from $10,000 to

Company has been

$20,O0O.

—

H.\MlLTON, OHIO. Contracts for machinery anil equipment for improvements to the municipal electric light plant have Iwen awarded by
the Board of Public Service as follows: Ilooven, Owens & Ucntschler
Company, two engines fi>r $19,305; .VMisChalincrs CoiniKiny. generators, $10,686; H. R. Worthington & Company, two condensers, $3,500;
Fort Wayne Electric Works, switchboard and wire, $3,477; General

^lEMPHIS, TEXN.

—

Work will soon commence on the construction 01
power house of the Memphis Street Railway Company.
Machinery for the plant has been received and will be placed as soon
The extension will also have space for an
as the building is completed.
additional unit, which will be installed next spring.
the addition'to the

.August.

—

It is reported that the County Commissioners have
plans prepared for an electric light plant and also an electric
elevator for the court house.

D.ALL.AS, TEX.

ordered

LE.AVEXWORTH. W.ASH. — It

is

reported that

the

Northern

Great

Railway Company l:3s made application to the Government to establish
power plants in the Tumwater Canyon for the purpose of furnishing
The plan of the
electricity to run its trains through the Cascade tunnel.
company is to construct two plants, one to be located just below the
old swinging bridge, and the other about two miles up the canyon at
It is estimated that about 8000 horsepower can
the fiwt of Big Ijke.
be developed.

—

P.ALOUSE. W.\S1I. .As soon as the sub-station of the Spokane &
Inland Empire Railroad Company at this place is completed, electricity
will be substituted for steam power on the railway line between Garfield
and Palouse.

OROVILLE, W.ASH. — Col.
railway

mecn

project

.A.

M. Dewey, who

for this territory,

is

is

promoting an

building a power

plant

at

electric

Simika-

Falls.

P.\SCO, W.ASH.— .Application for a .street railway sj-stcm has been
made to the City Council by Gus Harras, of Walla Walla.
RENTON. W.ASH.—The Rcnton Independent Telephone & Telegraph

Company has incrcised its capital
SE.ATTLE, W.ASH. Engineers

—

stock from $10,000 to $15,000.

for the SeattlcTncomn Power Company are said to Ik prep.iring plans to incrcac the cap.icity of its power
plant at Susquaminc Kalis by 50 per cent. The present plant has a head
of about a6o feet and it is now proposed to build a pipe line to the

ELECTRICAL WORLD.

1332

forks in the river several miles above the falls and develop between 4000
10,000 additional horse-power.

and

—

TACOMA, WASH. Bids will be received by the City Council until
July 3 for the construction of a power plant having a capacity of not
less than 4000 horse-power.
The bids will include the cost of steam, gas
and water power generation, instead of steam as first intended. E. VV.
Cummings, of Seattle, has submitted a proposition to the City Council
to build a water power plant, which will develop 10,000 horse-power at a
cost of about $75,000.

to Pasco.

Company

Electric

is

templating extensive improvements to its plant and system, which
involve an expenditure of about $60,000.

conwill

—

KENOSHA. WIS. The Kenosha Electric Railway Company has com*
menced work on extension of its lines in the city. About three miles of
track will be laid.

Chicago & Milwaukee Electric Railway
Company has applied to the Board of Public Works for permission to lay
its tracks on First Avenue and Grove Street.
The officers state that
work will commence not later than July i.

FORT SASK,\TCHEWAX.

ALB.. CAN.—The long distance telephone
from here to Edmonton, formerly owned by the City of Edmonton,
has been taken over by the provincial government and will be rebuilt.
Address S. Edwards, superintendent of Alberta telephones, Edmonton,

line

Alb.

EDMONTON, ALT A. — Contracts

for machinery for the power plant
Railway have been let as follows:: for gas
engines to Allis-Chalmers Company, Milwaukee, Wis.
gas producers to
Power & Mining Machine Company, Milwaukee, Wis.
Contract for
overhead work and rolling stock will not be let until later in the season.
Track and power house will be built by the city.

the

ning with the

Edmonton

Electric

ENDERBY,

B.

C.

—The

installation

of the electric system being built
is well under way.
The Council

by the Enderby Electric Light Company
has decided to

install

city

making arrangements

a

franchise.

The

esti-

general manager of the Winnipeg Electric Company, states construction will be commenced shortly
on a line from here to St. Norbert. Man., a distance of 11 miles.
Phillips,

WINNIPEG, MAN., CAN. — J.

H. Agnew, provincial treasurer, is now
calling for tenders for the purchase of $500,000 of telephone debentures.
Tenders will be received until July i, 1907.

BRADFORD, ONT. —A. Woodman

Brothers have received the contract
connection with the extension of the Bradford
Hamilton Electric Railroad from Ancaster to Bradford, Ont.
in

HAMILTON, ONT.— Scaled tcpdcrs will be received by W. C. Brennan, city clerk, untii July 2 for lighting the streets by electricity for nve
or ten years.
S. H. Kent is city clerk.

HAMILTON, ONT, — A.

F.

McCallum has been appointed engineer

in

connection with the extension from Rock Chapel to James Street of the
Hamilton, Waterloo & Guclph Railroa^.

HAMILTON,

0.\T.~-Thc Hamilton Cataract Light & Power Company
li:i!>
filed plans with
the Ontario Railway and Municipal Board for* a
transmtssion line through Barton and Saltfleet townships.

PORT ARTHUR, ONT.—The
municipal

street

McTciguc

it

railway

city

system

Address H.

V.

capitalists

railway acroh» Niagara
Robins, Beamsville, Ont.

electric

WOONSOCKET,

arc arranging for the
Peninsula to Beamsville.

municipality has decided to install an elec-

SASK.-Bids

be received until July
31 by S. Cookson, necrctary and treasurer, for the installation, etc., of
water works, eleclnc lighting and sewerage systems.
Willis Chipman,
of Toronto, is enipncer.

fJRASS,

civic

Address A.

S.

SASK.—An

improvements

for

will

lighting plant in one of the
town during the present summer.

electric
this

Baker.

GUADALAJARA. M EX. —Plans
and power company

arc

now being made

for a

new

elec-

compete with the Compania dc Tranvias
Luz y l''ucrza dr f>ii;idiiliijara. The plant is projccird in cnnrcticm with
the power concession on the Santiago River, held by Manuel (tucsla
GatUrdu, of this city. It Is estimated tliat jd.o(mi hp ciui be developed.

tric light

to

Cn'Y, MEX.— A syndicate of Chinanirn, hendcd by Dr. J.
has been granted a concession by the Mexican Government to
build an electric railw<iy between Torreon and the town ol Mntamiiras.
The rood will be extended to other towns of the Nazas River Valley
and wilt be alwul jo miles long. 'Ilic survey for the road Is now being
r.iadr and work on the construction of the road wilt soon cummence.

MEXICO

W, Lim.

R,

I.— The Woonsocket Electric Machine

& Power

Company

has been reorganized and the following officers elected: George
Batchelor, president; Thomas Nickerson, of Boston, Mass., manager;
Everett M. Ellery, of Bellingham, Wash., secretary and assistant treas-

urer,
will

and Byron Waterman, of Pawtucket.
be retained as superintendent.

Frank

treasurer.

S.

Pond

j^eW Industrial Companies.
THE PROTECTIVE ELECTRICAL SUPPLY COMPANY,
Wayne.

Ind., has been incorporated to

manufacture

all

of Fort
kinds of electrical

and telephone apparatus and supplies.
Capital stock, $10,000'.
M. B. Larnier and E. M. Popp are the directors.

William

L. Moeling,

THE NORTH SHORE ELECTRIC COMPANY,

of

Beverly. Mass.,

has

been incorporated with a capital stock of $25,000 by Nicholas I.
Allen, Jr., of Everett; Alfred J. Paine, of Maiden, and Maynard E. S.
Clemson, of Wakefield. The purpose of the company is to carry on general business of builders and contractors for construction and repair of
tunnels,

THE

electric

R.

railways,

& H.

power

plants,

gas and electric plants,

etc.

MANUFACTURING COMPANY,

of Brockton. Mass.,
has been incorporated with a capital stock of $100,000 for the purpose of
manufacturing electrical apparatus.
The incorporators are Richard H.
Randall, Everett A. Hunt and Charles P. Conncrs.

THE AMERICAN CARLE CLIP COMPANY, of
has been incorporated with a capital stock of $10,000.
C. A. Walsh, R. E. Alexander and J. A. Watson.

New

York, N. Y..

The

directors are:

DUNTON

THE

M. W.
COMPANY, of Providence, R. I., has been
incorporated with a capital of $50,000, to take over the business of M.
\V. Dunton & Company.
Tlie new company will devote its attention exclusively to insulating material.
The management remains the same.

New

Incorporations.

PORTERVILLE, CAL.— The Porterville Heat, Light & Power Company has filed articles of incorporation. The company is capitalized at
$50,000 and the incorporators are J. N. Ijnrscn, VV. P. Knupp, T. J.
Prich and others.
SONORA, CAL,— The

NORTH BATTLEFORU.

YELLOW

y.— At

CLE\"EL.AND, OHIO.— At the annual meeting of the United States
Telephone Company, W. A. Hopkins, of Columbus, was elected a member of the board of directors: the other members of the board were reelected, with the exception of Calvary Morris and H. R. Newcome, of
Qeveland. The two retiring members were succeeded by H. R. Ashbrook, of Toledo, and W. L. Gary, Jr., of Cleveland.
The directors
elected James S. Brailey, president; J. B. Hoge and E. W. Moore, vicepresidents; W. L. Cary, Jr., secretary, and A. B. Taylor, treasurer.

town has decided to double track the
an estimated cost of $55,000.
J.

lighting syiticm.

pro[K>«cd

Elections.

clerk.

SUMMERLKA, QUE. — 'Ihc

tric

N.
the

at

PORT MAITLAND, ONT.— I-<.cal
building of an

2000 horse-power.

the annual meeting of the Yates County Telephone
following officers were elected for the following year:
Charles E. Guile, president; Walter B. Tower, vice-president; Frank E.
Spencer, secretary, and David Miller, treasurer.

Company

S. Eaton, of the InternaCleveland. Ohio, has been in the
erection of the lighting system for

the

for

WINNIPEG, MAN.— Wilford

work

to

ST. PETER, MIXN.— At the annual meeting of the Nicollet County
Telephone & Telegraph Company held recently the following officers
were elected: M. B. Johnson, president; C. Amundson, vice-president;
Dr. G. F, Merritt, secretary, and F. M. Donahower, treasurer.
The
capital stock of the company was increased from $100,000 to $125,000.

& Heating Company,

for the overhead

power up

20 street lamps.

which the to.vn recently granted the company
mated cost of the plant is $100,000.

&

for electrical

Company

PORTAGE LA PRAIRIE. MAX.—Cyrus
Lighting

line

the entire electric lighting plant now operating in the city, and has secured an exclusive contract for city street
lighting till 1929, and negotiations are pending for the extension of this
contract.
The company has recently made a contract with the Fortezula

;

tional

belt

miles of track, which will be increased to 40
will be converted to electric traction, beginin the city and the suburban line to Chaluba.

The company has acquired

YATES,

MILWAUKEE. WIS.— The

26.

The company now has 16
miles.
The enjire system

Columbia & Walla Walla Traction
of extending its proposed line

Wenatchee

XLIX, No.

Puebla Tramway, Light & Power Company is
improvements and extensions to its system.

extensive

considering the proposition
Miles C. Moore is president.

is

WENATCHEE. WASH. —TTie

of

PUEBLA, MEX. — The
contemplating

Power Company

WALLA WALLA, WASH.—The
Company

Vol.

Sonora Lime licit Railroad Company has filed
The incorof incnrporntion with a capital stock of $25,000.
porators are James R. I.cnnoii, Albert and Thomas Knowlcs.
articles

GRAND JUNCTION, COL.— The Electric & Hydraulic Company has
been incorporated with a capital stock of $100,000 by John Hays Hammond. J I'll n S. Rartlelt, Irving W. Ilonbrighl, Henry Hinc, Leonard E.
Curtis and ulherji.
The purpose f>f the ronipany is to promote power and
electric railways in Culoiodo and other stalcH.
ATI,ANTA, CIA. -The General Electric St Improvement Company has
been incorporated by E. D. Thomas and M. M. Anderson. The company proposes to develop electric power for mnnu fact 11 ring purposes.

CniCAdO,
at

U'lvcr,

Jesse

R.

1LL.--Thc MerchiinlH* Power Company has been chartered
a capital stock of $j,ooo,ooo.
The incorporators are
Riggs, of Chicago
L. Wolcott and Jnn)e.<i V'irdin, of
J.

Hel., with

;

Uovcr. Del.

DALLAS
C(>rpf>ratc(l

Thr Dallas City LiKht Company Imn been inCITY, ILL
with a capital slock of $10,000 by N. H. Dowd and others.

PARIS, ILL.— The
to

conslruct

Norllirrn Traction Compony has been incorporated
The incorporators ore V. L. Kidder,
an electric nillwny.

JVNE
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L. L. Canine, John
Fair, of

T.

Curamings,

J.

E. Parrish, of Paris,
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and George E.

Obituary.

Chrisman.

OKLA. — The

FARGO,

Blue

Telephone

Ridge

Company

has

been

chartered with a capital of $5,000.

MORRISTOWN.

MR.

special dispatch from North Adams, Mass..
Charles Alfred Browne, one of the best-known electricians of the
the early days of the use of electricity, committed suicide at
home here to-day by severing an artery in one his arms. He

Somerset Electric Company
has been incorporated with a capital stock of $500,000 by Francis Lundon Humphreys, John M. Forbes, Samuel H. Gillespie and Peter V.

his

Stryker.

setts

CLEVELAND, OHIO.—The Gainer Electric
corporated with a capital stock of $25,000 by
Griffith, Peter A. Ruff and others.

in

Holton

been incorporated with a capital
Fryer and J. N. Montgomery.

.-^

says:

&

N. J.— The Morris

MANITOU, OKLA.—The

BROWNE—

C. A.

Company
B.

T.

has

Sawyer,

been inWilliam

Union

Telephone Company has
stock of $640 by P. P. Barlow, A. T.

State in

was born

Adams

and was a descendant of famous MassachuBradford.
He made several inventions
appliances, and was the leading electrician engaged in the
construction of the Hoosac Tunnel. In 1869, a few months after he was
in

Pilgrims,

in 1842

including Gov.

electrical

married, he was severely injured by an explosion which occurred while
he was conducting some experiments, and he became totally blind. He
leaves a widow and five children.
It is supposed despondency caused
by ill-health led him to take his life.

OKLAHOMA

CITY, OKLA.-The Citizens' Street Railway Company
has been incorporated with a capital stock of $100,000 to build a street
railway in the northwest part of the city. The incorporators are
J. J.
Culbertson, J. S. LeClercq, of Paris, Tex.; W. F. Harn, H. O. Blackney and

Winans, of Oklahoma City.
SOLON, OKL.\.—The Solon Telephone
porated with a capital stock of $1,000 by A.
and C. Pittman, all of Solon.
J.

F.

WATERLOO, OKLA.—The
been

incorporated

George and A.

by A.
Lynn.

MASONTOWN, PA.— The

Company has been incorW. T. Hangate

C. Tarthick,

Masontown &

Smithfield Street

Bridge Railway Company has been chartered to construct a railway three
and one-half miles long starting at Masontown. The company has a capital of $20,000.

MEMPHIS. TENN.—The Clarksdale, Covington & CoUierville Interurban Company has been chartered to construct a street railway system,
which will be a part of and connect with the Lake View Traction Company. The company is capitalized at $50,000, and the incorporators are
R. F. Tate, W. A. Gage, G. W. .^gee, James S. Robinson, Dudley S.
Weaver, H. E. Craft and others.
BF.LOIT,

WIS.

Home

Beloit

Walter M.
Milwaukee.

—Articles

incorporation have been filed for the
Company with a capital stock of $150,000 by

Telephone
Brittnn, Mathias

of

Ward,

J.

of

Beloit.

and Alonzo Burt,

of

BRUCE, WIS.— The Murray Farmers' Telephone Company has been
incorporated with a capital stock of $5,000 by B. F. Brainard and others.

WARMAN,

SASK.—The Warman Electric Light & Power Company
has been formed for the purpose of building a telephone system in this
town. The directors are: M. L. Strickland. H. Goodall. F. C. Harrington
and J. McGill.

Educational.
COLUMBIA LECTURES.— A

course of lectures is to be offered in
July and August at Columbia University, New York City, by Prof.
Charles E. Lucke, who is one of the leading authorities on gas engines
in this country, which will be of much value to the owners of automo-

No examination is required for admission to the course, and it
not necessary to matriculate at the university, although those taking
the course may, if they choose, have it count toward a degree.
In addition to this course there will be one in experimental engineering, and
work in the hydraulic laboratory, under Prof. Lucke and his assistants.
biles.
is

Prof William H. Burr will deliver a series of lectures on the new
method of building with concrete and steel. Prof. William E. Mott, of
the Massachusetts Institute of Technology,
ectures on hydraulics.

will

also deliver a

series of

UNIVERSITY OF MONTANA.—The
who graduated on June
James H. Bonner, a map

neering
jects;

six seniors in electrical engi6 took as their theses the following subof water power and streams of the Flat-

head Reservation, soon to be thrown open to the public.
Since graduation Mr. Bonner has received the position of examiner draftsman in the
Surveyor General's office, Helena, Mont., at a salary of $125 per month.
Fred E. Dion, a verification of sixteen different experiments on inductance. capacity and reactance. Since graduation Mr. Dion has been appointed
assistant man.igcr of the Glcndive Mercantile Company, Glcndivc, Mont.,
with especial charge of engineering supplies.
Chas. Dimmick, the investigation of c. m f. wave deformation of a dynamo, due to excessive
inductance.
Mr. Dimmick will take an apprentice course at the General
Electric Company's works, Schenectady, beginning on July 8.
Jas. H.
Mills, the investigation of various methods used in detecting grounds.
Mr. Mills has just assumed his duties as electrical inspector of Montana
for the Pacific Hoard of Fire Underwriters, with headquarters in Butte,
and is launched out into the world with a salary of $100 per month and
all expenses.
Wm. Hovey PoUcys, the design and electrical equipment
of a portable sawmill.
Mr. Pollcys has just started out as the representative of the Pollcys-Proudfit Lumber Company and will have Washington, Oregon and Idaho as his territory, with Spokane as his headquarters.
M. D. Smith, the investigation of c. m. f. wave deformation of a dynamo,
due to excessive inductance. Mr. Smith will take an apprentice course
at the General
Electric Company's works. Schenectady, beginning on
July

8.

Company,

president and

of Cincinnati, sailed

general

June

manager

22 for

of

the

Barriett

a tour through Great

Britain in the interests of his company.

FRANK ARNOLD has resigned as manager of the Oswego TracCompany, Oswego, N. Y., to become general manager of the Fort
Dodge, Des Moines & Southern system, of Des Moines, la.
MR.

tion

Waterloo Rural Telephone Company has
A. Marker, T. J. Rubble, J. M.

Brownsville,

HADDRELL,

H.

C.

Electric

Reed,

S.

"Personal.

MR. A. F. GILLETTE, formerly superintendent of the Escanaba,
Mich., Electric Street Railway, has just been appointed superintendent
of the Sterling, Dixon & Eastern Electric Railway Company, with headquarters at Dixon, 111.
MR.

DECKER, who

has been erecting engineer for the Edison
at its new Kern River power plant,
has resigned to accept a position as electrical engineer for the Mt. Hood
Railway Power Company, Portland, Ore.
G.

Electric

E.

Company, of Los Angeles,

MR. CHARLES

E.

WARWICK,

superintendent of transportation of

Company, Galveston, Tex., has resigned to accept
manager of the Oklahoma City Electric Company, of*

the Galveston Electric
position

the

Oklahoma

as

City, Okla.

L. BARNES has resigned from the contract department
Georgia Railway & Electric Company, with which he has been
connected for several years, to join the Atlanta staff of the Westinghouse Electric Manufacturing Company in the sales department.

MR. LEWIS

of

the

^IR. E. S. PILLSBURY, vice-president of the Centurv Electric Company, St. Louis, was married May 17 to Miss Hattie Brown, of St. Louis.
Mr. Pillsbury has for some years given special attention to the singlephase motor, of which type he has designed several successful lines.

MR. FREDERICK S. MILLS has resigned his position as general
superintendent of the Monterey Gas & Electric Company and has taken
a position with the Westinghouse EJectric & Manufacturing Company as
traveling representative for the State of California, with headquarters
at the San Francisco office.

MR. C. W. JOHNSON.— C. W. Johnson, who for the past three years
has been general superintendent of the works of the Allis-ChalmersBullock, Ltd., Montreal, has severed his connection with that company and is now attached to the works staff of the Westinghouse Electric
Manufacturing Company, Pittsburg.

MR. ERNEST GONZENBACH. vice-president and general manager
of the Sheboygan Light, Power & Railway Company, has also been appointed manager of the Milwaukee-Northern Railway, with which the
Sheboygan Company has a joint operating agreement, preparatory to a
complete amalgamation of the two properties.

ANTHONY

BRADY, who is a prominent factor in so many
one of the "Pooh Bahs'* of .\merican finance and
industry.
This year he is a director in 47 different companies, and only
thirteen other men have more.
But it is understood that his activities
are so multifarious and incessant, he could double the number if he
MR.

electrical concerns,

cared about

N.

is

it.

MR. CHARLES

R. McKAY. for some time connected with the General
Company, of Cincinnati. Ohio, has been appointed superintendent of the lighting department of the Toledo Railways & Light Company, to succeed Mr. E. J. Bechtcl, who resigned to accept a position as
consulting engineer for Hodenpyl, Walbridge & Company, of New York.
Electric

N. Y.

ARTHUR

O. EINSTEIN has opened an office as electrical managent at 103 West Adams Street. Chicago.
He has had la
years* experience as traveling salesman through the Central States, and
his last position was as sales man-iger for the Chicago branch of the
Manhattan Electrical Supply Company.
At present he is representing
the Trio Manufacturing Company, of Rock Is'and. 111., manufacturers
of knife switches and fuses.

MR.

ufacturers*

MR.

R. E. FOX, JR., has rcsignc^l the management of the New York
of the Piatt Iron Works Company, to become secretary and manager of the sales department of The Engineer Company, 111 Broadway,
ofllcc

New York. Mr. Fox is a graduate of CorneU University, and has been
manager of the southern territory of Piatt Iron Works Company with
headquarters at Atlanta. Ga.. which position he held for three years.
is a member of the American
Society of Mechanical Engineers.

MR.

J.

as general

He

M. BRAMLETTE.-Thc appointment of Mr. J. M. Bramlette
manager of the Michigan United Railways Company has been
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announced

immediate effect. Mr. Bramlette has held the posisuperintendent for the company for more than a year
past, and the appointment is a well-merited recognition of bis efficient
services.
His headquarters will continue to be in Kalamazoo, the Western terminus of the system. The office of general superintendent has
tion

to take

of general

been abolished.

MK. WILLIAM

D.

ENNIS

has

been appointed

professor

of

Me-

MR.

WARD. —Mr.

George Gray Ward, vice-president of the
Commercial Cable Company and of the Postal Telegraph-Cable Company,
has been elected to succeed the late Charles F. Cutler in the directorate
of the Washington Trust Company.
Wall Street was interested to note
that a Mackay company representative was put in the place left vacant
by Mr. Cutler, who was chairman of the board in a number of the
subsidiaries of the American Telephone & Telegraph Company.
The
Mackay Companies are the largest stockholders in the American Telephone & Telegraph Company.
G.

G.

D. EDMOXSTOX has recently joined the engineering staff
Barstow & Company, 50 Pine Street, New York City. Graduating from Lehigh University with the degree of E. E. in 1898 he entered the employ of the Westinghouse Electric & Manufacturing Company, at East Pittsburg, Pa., being connected with their engineering
deparljnentSubsequently he resigned to accept a position with the
of

MR.
W.

Lackawanna

Steel Company, as electrical
the time of the inception of their large
then new electrical applications in rail and
was called to the chief engineership of the
at

engineer and superintendent.
Buffalo plant, making many
steel mill work.
Thence he
American Construction Com-

pany, of New Orleans, and during several years' service in this capacity
he obtained valuable experience in alj branches of general construction
work,

much

Boston,

formerly with the firm of Stone & Weband the banking house of Jackson & Curtis, Boston and

New York, has established an office at 15 State Street, Boston, for the
analy^s and reporting of railway, lighting and power properties.
Mr.
Ployer is a graduate of Harvard and Boston Tech, and his experience in
the past nine years has included a variety of public service corporation
work as well as manufacturing practice with the Walker Company, now
Westinghouse, of Oeveland.
While with Stone & Webster, Mr. Ployer
handled varied duties in the Boston office of that firm, later becoming
superintendent of the Brockton Edison Company and manager of the
Blue Hill Street Railway.
Examinations and property reports covered
the bulk of his work with Jackson & Curtis during the two years of his
asMiciation with them.
Mr. Ployer was with Stone & Webster about
four years.

—

.MR. H.

W. KRUNIJ.— The Ninccnnen
article

(Ind.) Capital has the following
regard to the well-known compiler of the
tchcdulr*: ".Mr. Henry W. Krund, who
awnciale'l wilh llie Vinccnnci l-igl't &
•uperintendenl, aiul who in considered one of the

with

El«ct»ical Woiui moonlight
for a number of years been

Power Company
best

posted

as

circlriciant

in

the

We»t,

sever his connection with
Salisbury & Spencer Railroad
N. C:,
The Vincennei Light

will

company 10 become manager f>( (he
Company with headquartrm at .Saliabury,
A Power Oimpony i, owned by E. M.
the

IJeiine

& Company,

of

Grand

Kapida, Mich., as is the .Sali«bury & Spencer Railroad Company which
operate* a traction line between Salisbury and Spencer, N. C.
Mr.
Frund will take charge ol his new work on June
and hi« l.unily will
follow him at an early dale.
Mr. I'rund, In hi« new work, will n<il only
1

have the management of Ihc Iraction
the c.mp»ny'« properly in Salisbury

line,

and

but will have charge of all
Spencer.
Thi« property

in

the street lighting in bolli cilien and also the ga< -.^wt electric
light plants.
U is n valuable properly and the managing of It innkea
the position one ol much more importance than Mr. Frund hns held in
inoluiles

was because .i( the ability and service thai he rendered in
this cily thai the Deane company has elevated him to the new position.
In the managing o( g«i and electric light prnprrlies. Mr. Fninil has
had much exprrirnce.
His connecli'ms wilh llie local company have
extended over a period o( over fifteen years and have given much satisfaction.
He praclically constructed the electric plant ol the company, and
although always having the strongest competition and not having Ihc

this city.

It

success in his

new

field."

HARVARD MONTHLY.— The
Van Buren
periodical,

Harvard Electric Company, 66 West
Chicago, has commenced the issue of a bright little
which will be published monthly. The first number is dated
Street,

June.

CAMP

THE

H. B.
COMPANY, 85 Hartford Building. Chicago, is
issuing a line of very attractive folders on the use of the Camp vitrified
clay conduits.
It will be glad to mail copies to any one interested, and
will place

names

for that purpose

*'TRUMEULL CHEER;"

on

the Tune

its

mailing

number

list.

of this cheerful

little

periodi-

published monthly by the Trumbull Electric Manufacturing Company,
Plainville, Conn., has reached us.
It contains some bright and sparkling
epigrams and winds up with a talk on the excellence of some of the

cal,

Trumbull

specialties.

ALLIS-CHALMERS COMPANY

has

just issued a neat letter size
type A. B. belted generators of
moderate output of the revolving field, self-contained type witho^lt any
bedplate.
With this has been sent out a July calendar, same size, showing the Allis-Qialmers steam turbine.
folder illustrative

and descriptive of

its

WESTERN ELECTRICAL COMPANY,

Neb.. Mr. G.
giving a view of the
roomy and commodious four-story and^ basement building it now occupies.
It represents the concern*s sixth move and is the finest supply
house in the Middle West.
It is on South Tenth Street, and has a
floor space of 20.000 square feet.
A special side track runs right to
the store.

W.

Johnston, president, has issued a neat

of

Omaha.

folder

THE ELECTRIC STORAGE BATTERY COMPANY,

of

Philadel-

phia, has just issued a booklet entitled "Facts about Storage Batteries'*

guidance of dealers, supply houses and contractors. This bookgives in concise form information which will be of assistance to. the
dealer in electrical supplies in determining what his customer will require in the way of storage batteries for uise in connection with interior
telephone systems, electric bells, low voltage lamps, gas or gasoline engine ignition, etc.. etc.
The booklet is illustrated with cuts showing the
different parts entering into the construction of the storage battery, and
gives examples of figuring upon material required for different services,
for the
let

arrangements
in

this

for charging, etc.

subject

upon request

It will

to

any

be forwarded to those interested

of the sales oflices of the

BRISTOL RECORDING VOLTMETERS

is

trated folder, large size, issued by the Bristol

MR. A. PIZZINI. A note of recent date in the Richmond (Va.)
Vispalch reads as follows: "After negotiations lasting nearly two weeks
Mr. Andrew Pizzini, Jr., has sold to Mr. George B. Hutchings all of his
stock in the Electric Construction Company of Virginia.
Mr. Pizzini
owned very nearly all the stock, which has now l>ccn passed over to
Mr. Mulchings, and at a formal meeting of the .stockholders held yesterday afternoon in the Mutual Building, Mr. Hutchings was elected
president of the company.
Mr. Pizzini organized the company here in
1893, "nd an exlennivc business has been built up. the company having
taken and filled contracts for the erection of cicclric plants all over the
South.
Mr. J. C. Herbert, who has had charge of Ihc .sales dcpartmcnl,
and Mr. D. C. Anderson, who for eight years has been the superintendent
of the conilruction department, will remain with the company in Ihcir
rnpcctive pokitions.
Mr. Pizzini will retire from the business, and will
probably leave Richmond, to make hi« home in New York."
inlereilinK

its feet

Trade Publications.

MR. PRESTON PLOYER,
ster,

25

he Has managed to make a splendid showing and kept the
where hundreds of others would have failed. Mr. Frund
was widely known in business circles here and his many friends will
regret that he is to leave \'incennes.
His family is well known socially,
his wife and daughter. Miss Naomi, being quite prominent in local society.
It is predicted by Mr. Frund's many friends that he will meet with

E.

S.

XLIX. No.

city lighting

plant on

chanical Engineering in the Polytechnic Institute of Brooklyn, N. YProf. Ennis. who is most widely known through his contributions to the
technical press, is a graduate of Stevens Institute, and from 1901 was
engineering adviser to various Rockefeller interests in the Northwest

and elsewhere, including the American Linseed Company. Since 1905
he has been engaged exclusively on special power investigations for the
American Locomotive Company.

Vol.

the

subject

Company,

company.

of an

illus-

Watcrbury,
Conn. It describes their No, 8 type. The voltmeter may be used on
direct current or alternating current of any frequency.
It operates on
the principle of an electric balance obtained without permanent magnets, and the coils are wound non-inductively, having no iron in their
construction.
The essential parts are the two coils mo\inted side by
side, one stationary and the other pivoted on knife edges.
The pen,
which receives its motion from the movable coil, makes the record in
ink upon a revolving chart.
Every care has been taken to reduce the
friction so that the instrument will respond to very slight variations in
voltage, and an inappreciable amount of energy will be consumed in
operating it. The instruments arc made in two forms, one for switchThe switchboard form is conboard and the other for portable use.
tained in a bronze case and is finished to -match other switchboard equipment. 'J'hc portable form is mounted in a light wooden carrying case,
and its metal parts arc made of aluminum. Complete with itrs supplies,
such as charts, ink. etc., it weighs only 11 poimds. Provisions arc made
This set is particuto pnUccl the instrument while it is being carrii-d.
Both forms use
larly suitable (or testing work and temporary uwes.
charts B inches in diameter and are made in five working ranges, 30 to
130 volls, 20 to 150, 40 to J50. lO" to 650. all for a4-h*>nr records, and 100
Other ranges will be built to order.
to 650, for 2-hour reconls.

WATTMETERS. — ThomBon

of

phanc high torque induction wattNo. 4408 of the General Electric Company.
Thin publication h"cs quite thoroughly into the construction ami
mechanical and electrical features nf thin well-known type of meter.
Three fornu arc made, one for house installation, known as Type I, and
two inr Mwitchbnard use, one having a metal cover and the other having
riie hullelin pninls out such
features of merit as nca nUinn cover.
curiiry on over loadii, inductive load accuracy, accuracy tinder variations
of potential and frequency as high :i% lu per cent, and case of calibration
.\
nnmlwr of connection diagrams
for rlifTcrenl Hinndnrtl frcqucncicfi.
and dinicn!tti>n <lrawing!t are given to facilitate their selection nm\ innictcrd arc

dcsciibcil

in

single

Itullctin

('nlnluguc nunilHTN, cnpncitioi, etc., arc included
for the
ThcHc melcru liitfcr in many rcfipccts from their predeccnvarious »fxc»,
iiiir«, and contain (he cuffential feature* of an ideal meter, as each change
Btallatinn.

dcHiKn ha« t>ecn in keeping witli the rapid ndvnnermcni U\
Accurricy. at the piiinr rniui'iilr of a sntipifnctory nirter. incjins
in

the art.

Tiot only
initial accuracy under ideal npr rating cnndiliotiH, but aUo accuracy over
long perindd of u^c, and under thonr variation* from normal condittnii*
Ihnt are cnnnionly cx|ierieiicei| in central station practice.
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president of the Toledo Machine & Tool Company, succeeds Mr. Skinner
as secretary-treasurer and general manager.

business Notes.
BATCHELLER, CLARK & BATCHELLER,
have taken the

New York

selling

of

107

Liberty Street,

agency of the Barriett Electric Com-

pany.

GEORGE
a Western

W.

HILL COMPAXV

O.
office

at

905

announce that they have opened
Plymouth Building. Chicago, in charge of Mr.

Pike.

THE VAX DORX-ELLIOTT ELECTRIC COMPAXY,
Ohio, has changed

its

name

to the

Van Dorn

Company.

THE HAYS ELECTRICAL MAXUFACTURIXG COMPAXY,
Indianapolis, Ind., has increased

John

Cockrum

B.

WIRELESS

is

—

and

president

of

from $10,000 to $25,000.
H. Harbiser. general manager.

capital stock
\V.

TELEGRAPHY.—The

DeForest
Wireless
Atlantic
another steamship of the MaIlor>' Line— the
has been equipped with the DeForest system of wireless teleg-

Company announces
Sabifie

its

X

X

town Electric Light Company.

BLAKE TUBE FLUX.—The

of Cleveland,

& Manufacturing

Electric

THE XORTHERX ENGIXEERIXG

WORKS, Detroit, Mich., report
recent shipments of cranes for power station service: A 34-ton capacity
X 62-ft. span, for the Buffalo & Susquehanna Coal Mining Company,
36-ft.
span for Winchester &at Sagamore, Pa.; a 6-ton capacity
36-ft. span for W ater\\ ashington City Railway, and a 5-ton capacity

that

Blake Signal & Manufacturing Company.
Boston, Mass., writes us: "We are pleased to state
that our tube flux is taking very well among all classes of consumers.
Some of our more recent and larger orders came from the following:
Union Switch & Signal Company. Pennsylvania Steel Company. Long
Island Railroad, Boston & Maine Railroad. Milford & Uxbridge Street
Railway, Kny-Scheerer Company, Johns-Pratt Company, Electro-Dynamic
Company, Emerson Electric & Manufacturing Company, besides quanAll of
tities of small orders from numbers of telephone companies.
246

Summer

these orders

Street,

came

after a trial of samples."

SALE OF WIRT ELECTRIC COMPANY.—The

raphy.

ALFRED

MOORE.—This

wire and cable manufacturer informs us that its relations with Mr. H. E, Cobb, 1501 Monadnock
It has not yet decided
Building, Chicago, will terminate on June 30.
as to its future representative in that territory.
F.

Philadelphia

PASS & SEYMOUR, INC. Solvay, X. V., informs us that it has
taken over the business of the Sarco Company, X'ew York, and will
hereafter manufacture the latter company's electricaJ specialties, consisting of attachment plugs, pendant switches, key arm switches, push
buttons,

etc.

THE DOUBLEDAY-HILL ELECTRIC COMPANY,

of Pittsburg, Pa.,
The comhas just arranged to open a branch office in Charlotte, X. C.
pany will carry a large and complete stock of all kinds of electrical supplies and will do an exclusively wholesale business.
James Harrison, of
Charlotte, X'. C. will be in charge.

THE TOLEDO STORAGE BATTERY COMPAXY.

of Toledo, Ohio,

whereby J. 'SI. Skinner, formerly secretary and
treasurer of the company, becomes president, and E. P. Brecken ridge.

has been

reorganized,

Weekly Record
UNITED STATES PATEXTS ISSUED JUXE

18.

Cutler-Hammer Man-

Milwaukee, direct attention by circular, etc.,
to their purchase of the Wirt Electric Company, of Philadelphia, and
eay: "In announcing the purchase of the Wirt Electric Company, we
desire to state for the information of our customers and those of the
Wirt Electric Company, -that the manufacture of Wirt apparatus will
be continued by us. Pending the incorporation in the Cutler-Hammer
catalogue of apparatus of the \\'irt type, the current Wirt catalogue
should be u.'^ed. Copies of this may be obtained from the Wirt Electric
Company, Philadelphia, the Cutler-Hammer Manufacturing Company.
Milwaukee, or on application to any of our district offices. The purchase of the Wirt Electric Company will enable us to meet, more fully
than ever before, the requirements of the trade. For many years certain
types of Wirt apparatus have enjoyed an enviable reputation. Particular
attention is called to the very complete line of battery charging rheostats
developed by the Wirt company, and to the Wirt field rheostats, which
in 1902 were awarded the John Scott medal on recommendation of the
Franklin

of

Institute of

any other

lines of

Pennsylvania.

Wirt apparatus

covering these lines or
be furnished on application."

Bulletin's

will

of Electrical Patents.

1907-

Stockbridge. Pat. Attys.. 41 Park Row, X. Y.]
857-021.
SIGXALIXG SYSTEM FOR RAILROADS; Francis M. Black,
Kincaid. Kan. App. filed Dec. 15, 1902.
Details of circuits and construction of a signaling system by which a station operator or despatcher may be kept advised of the position, direction and speed of
the trains of his division.
MACIIIXE; George D. Burton. Boston. Mass. App.
857.027.
filed X'ov. 20, 1905.
Has a tank or vat adapted to contain liquids, in
which a perforated revotuble receptacle is adapted to rotate, said
vat being provided with two electrodes so arranged relative to said
revoluble receptacle as to cause the current of electricity passing from
one end to the other to pass diagonally across said vat through the
liquids contained therein.
TROLLEY RETRIEVER; Charles I. Earll. New York, X. V.
857.040.
App. filed Oct. 24. 1904.
Trolley retriever of the type having a
spring-impelled reel for winding up the cord wnich is normally held
out of action by a detent.
The detent is governor controlled so that
an undue speed releases the retrieving drum.
LIGHTXIXG ARRESTER; George L. Foote. Xew York, N. Y.
857,045.
App. filed Dec. 29, igo6.
The conductor is spirally wound upon a
porcelain core in shunt with an ordinary fuse.
TUNCTIOX BOX: Edwin T. Greenfield. Kiamesha. N. Y. App.
857,053.
Provides means by which the conductors entering
filed June 11, 1906.
the junction box are held relatively thereto so that although they are
subjected to considerable strain, they will not be drawn free of the

[Conducted by Rosenbaum

Company,

ufacturing

Js:

WASHIXG

Pa. App. filed Jan. 4, 1907. Construction of a two-button snap switch
having an oscillating lever with spring connections to the switch blade,
and a detent by which the blade is temporarily retarded so as to have
an abrupt movement.
TROLLEY CATCHER; William S. Roath, Canton, Ohio. App.
857.112.
April 26. 1905. Trolley retriever of the type having a spring reel
a cylindrical casing and a centrifugally operated detent by which
the trolley pole is arrested in case of a too abrupt upward movement.
ELECTRIC HE.VTER; Elihu Thomson. Swampscott. Mass.
S57.122.
App. filed Oct. 15, 1906- An electric heater comprising a transformer
filed

in

box.

AUTO.MATIC IXTKRLOCKIXG CONTACT MECHANISM
FOR ELECTRIC RAILW.\Y SYSTEMS: Frank Hedley. James S.

857.058.

Doyle and Hjalmar Wallerstcdt. New York, X. Y. .\pp. filed Sej>t.
II. 1905.
Provides a contact mechanism for electric railway systems
electric cars can be interchangeably operated on roaits where
the current-carrying conductors are not in uniform relation or posi-

whereby

tion with respect to the track rails.

AUTOMATIC COXT.VCT MECHANISM FOR ELECTRIC
RAILWAY SYSTEMS: Frank Hedley. Tames S. Doyle and Hjalmar

857.059.

Wallerstcdt. Xew York. N.
modifications of the above.

Y.

App.

fifed

Oct.

7,

1905.

Relates to

ELECTRICAL TRANSFORMERS:

John D. Hilllard. Albany.
Relates to oil bath transformers am!
provides a switch directly within the transformer casing operatabic by
means of a rod projecting ihrnugh the top.
TELEPHONY: Maurice I^blanc. Paris, France.
857.079.
Renewed March 13. 1907. The method of
App. file<l Feb. j6. 1905.
transmitting sounds telcphonically which consists in modifying, in accordance with sound waves, single-phase, alternating cunciils of a
given frequency, combining at .i <lislant point the currents thus produced with alternating currents of the same frequency, and translating
the resultant currents into sound waves. sub*itanlially as described.

857,062.

N. Y.

App.

filed

Nov.

20.

MULTIPLKX

857.080.

APPARATUS

Vn\<

TRANSFORMING CONTINUOUS CUR-

RENTS;

.\pp. tilcil Nov. jo. 1903.
Maurice I.cblanc. Paris, France.
induction coil having a secondary circuit, a primary circuit of a
second transformer connecteil therewith, and a condenser in the secondary circuit of the second transformer of a capacity to render zero
the apparent self-intUiclion of the combined secondary and primary
circuil> first spcciticd. Hubslnnti.ilty as described.

:\n

857.087.

857- ';

1906.

ELECTRIC SN.VP SWITCH:

Walter S. Mayer. Philadelphia.

h.iving

its

embedded

-Electric Healer.

in a hysterctic iron, and tubes
for transmitting a hc.it circulatory medium.

primarv circuit embedded
in the iron

MACHINE;

Joseph R. Wcszelinoviis.
DYN.XMO ELECTRIC
The dynamo has a centrifugal
III.
.\pp. filed July 4. 190(1.
rheostat arrangement on its armature so that the voltage remains the
same at all speeds. The capacity is. however. varie«l in accordance
with the speed.
BINDING POST: William G. Winter. St. U^uis. Mo. .\pp.
857.137.
Terminal stud for electrical apparatus comprising
filed Ian. g. 1907.
Has a screw
a metallic member adapted to receive .t binding screw.
threaded shank formeil integral therewith to receive a binding post
and embedded in a block of insulating material which is permanently
secured to an external metallic sleeve.
857. IJ2.

Chicago.

857..138.

REGULATING RESISTANCE FOR ELECTRIC CURRENTS;
Has a
.\pp. filed Nov. jo, 1906.
wuh one end immersed in liquid
through the abs<irbent material so as to

Paul Wobber. Cuxbaven, Germany.

non<onductor of
which

is

absorl>ent material

gradually sucked

ELECTRICAL WORLD,

1336
render

it

portion.

857.142.

a conductor, increasing the current strength in the same pro-

STARTING RHEOSTAT;

William C. Yates, Schenectady, N. Y.
App. filed Dec. i, 1905. Construction of rheostat by which a motor
"^.y be stopped and started and generally controlled in a safe and
reliable manner.
Has an arm moving over a flat plate with three concentric rows of segments therein.

^^^^
^"'4T\.,SJiK?.'^?J
M.\STS;

CROWN OR ANTENNA WIRES FOR

Alexander E. Brown. Cleveland, Ohio.
App.
J Jan.
T
hied
18. 190-.
Construction of antenna for wireless telegraph
system having vertical wire rigged on a mast with transverse spars between which the wires are vertically strung.
«57.i65.
CONTROL; Friedrich Eichberg. Berlin, Germany.
App. filed Jan. 11, 1905. In combination with an alternating current
motor of the commutator type having two sets of commutator brushes,
°"« ?° ""^ ''?^ °^ ""^ stator field and the second displaced 90 electrical degrees therefrom, means for connecting the stator winding
and
second set of brushes in series to an alternating current source and
short-circuiting the first set of bruhes, and means for connecting said
5tator winding and second set of brushes in series to a direct current
source and preventing a flow of current between the brushes of the
ft

1

MOTOR

Vol.

XLIX, No.

26.

telephone circuit.
Provides means by which the box may be readily
opened to give unobstructed and easy access to the terminal posts, but
whereby the terminals are adequately protected from the weather" in

ordinary use.

857.367MULTI-CONDUCTOR; Albert F. and William Shore, New
rork. N. Y. App. filed Tan. 2. 1907. A woven multi-conductor composed of an insulating woof and individual conductors forming the
warp, portions of the conductors projecting above the general surface
of the weave in the form of loops, and adapted to serve as terminals
for the branch conductors.
857.375--

RECEIVING APPARATUS FOR WIRELESS TELEGRA-

PHY; Ludwig

New

Arnson.

York, N. Y.

App.

filed

Dec, 20, 1905.

first set.

857, 176.

FLUSH -ATTACHMENT PLUG;

Conn.
ranged

Harvey Hubbell, Bridgeport,

.App. filed July 30. igo6.
Construction
to receive the body of the cap through

of attachment plug

ar-

an opening in the face
so that the cone of the cap will project beyond the face plate
when said cap is in place. Has a door or flap which springs back so
as to lie flat on the surface of the front plate.
plate,

FLUSH SWITCH;
y/j
filed Nov.

857

Har\-ey Hubbell, Bridgeport, Conn.
App.
16, 1906.
A wall switch of the snap type having a toggle
link arrangement for moving the switch blade which is spring im-

pelled.

857, 184.

DYNAMO-ELECTRIC MACHINE OR ELECTRIC MOTOR;

New York, N. Y. App. filed Jan. 11, 1906. In a
electric machine or electric motor of the commutator type, a
distributed field winding having its main terminal connected in serW
with the armature; in combination with other auxiliary field terminals
for the said field winding electrically displaced from the first-mentioned terminals and connected with means for regulating the strength
of the excitation component of the said field winding, substantially as
described.
Robert Lundell,

dynamo

ELECTRIC SWITCH; Walter S. Mayer, Philadelphia, Pa.
App. filed Dec. 12, 1906. .\ circuit controlling device having a socket
or casing with a spring-impelled push button which opens or closes an
alarm circuit when depressed. Is adapted to be inset in the moldings
or frame of a door.

857.186.

857.19!-

AUTOMATIC MOTOR CONTROLLING APP.ARATUS-

Fred-

enck W. Newell, Hastings-upon-Hudson, N. Y. App. filed Nov.
13,
Relates to motor controlling device and provides a means for
1905.
slowing down the speed of an electric motor when said motor is run
by Sfjme mechanical means such as the load of an elevator overrunning

857.196-

its

gear.

CIRCUIT BREAKER FOR GAS ENGINE;

Flemion B. Pack-

wood, Lincoln, Neb.

App. filed Jan. 2. 1906. An arm carrying a roller
held displaced in one direction by a notched wheel rotating with
the engine. In case of reversal of motion, the notch moves the arm to
Its reverse position and thereby breaks the ignition circuit.
is

APPARATUS FOR AUTOMATIC LIGHTING OF GAS TETS
AND THEIR EXTINCTION AFTER A PREDETERMINED
TlifE-

857.215.

Frcdrik Testor. Stockholm. Sweden.
App. filed Nov. 11, 1904. Automatic apparatus for gas lighting and similar purposes and arranged
in such a manner that one or more gas jets can be lighted by pressing
on a button and extinguished after the lapse of a predetermined time

APPARATUS FOR FUSING METALS; Adolph E. Menne.
Germany. App. filed July 9, 1906. Has means for producing an electric arc at the point desired and a nozzle through which
oxygen is fed thereto.

857.247.
Crenlzthal,

857.262.

GROUND AND FAULT DETECTOR FOR ELECTRIC

TRIBUTION SYSTEMS;

DIS-

Philip Torchio and Thomas W. Varley, New
York, N. Y.
.\pp. filed March 8, 1907.
Has a multiple conductor
of normally balanced capacity, and a ring transformer surrounding
the said conductor with an electromagnet in its circuit.

REDRESSING AND REGULATING DEVICE ENABLING
TO TRANSFORM A SINGLE-PHASE CURRENT INTO A CON-

857.267.

77. ^Electrolytic

Process of Purifying Liquids.

A

receiving apparatus for wireless telegraphy, comprising an aerial, a
hysteresis motor, means for imposing upon the neid of the latter
wave oscillations from the aerial, a sympathetic oscillator having coils
in connection with said motor, a local energizer of oscillations and an
inclosing metallic box.

ELECTROLYTICALLY REFINING METALS; Anson G. Betts,
Troy, N. Y. App. filed Feb. 20, 1905. Process consists in first passing heavy current between anodes through suitable electrolyte until the
active anode begins to diminish largely, and then shunting around
the tank containing said anodes, which shunt thereafter increases proportionately to the diminishing anode area.
HEATING BAR FOR ELECTRIC FURNACES; Archibald L,
857.381.
Brougham, New York. N. Y. App. filed Oct. 26, 1906.
heating
bar comprising a heating portion of low conductivity united at each
end to a terminal portion by numerous lap joints.
ELECTRIC LIGHT SWITCH; Harry R. Coffey. Chicago," 111.
857.384.
App. filed Jan. 7, 1907.
An attacliment for the turn button of an
ordinary lamp socket, having a pair of lever arms with depending
cords, so that the lamp may be controlled from a point below.

857,378.

A

857,394.

GENERATOR

FOR

ALTERNATING

ELECTRIC

RENTS: William Hallock. New York, N. Y.
An alternating current generator having
1906.

App.

filed

^

CUR-

Sept.

21.

stationary staggered
pole pieces in the field, a rotor traversing the field and having connecting pieces turning opposite the polar projections, and concentrically
arrangea field and generating coils which comprise a single coil, the
coils being placed on opposite sides of the inner polar projections.

LAMP REGULATOR; Emery .lonnson, Ncwberg,
Has a complete rheostat and confiled Jan. 25, 1907.
arm embodied in the lamp socket so that the lamp may be
controlled to any desired brilliancy.
BLOCK SIGNAL SYSTEM FOR RAILWAYS; Homer G. Com857,446.
stock, San Francisco, Cal.
App. filed Nov. 24, 1903. Provides a combination of electrically actuated signals with mechanism located in the
path of travel of the trains, which have means acting on said mcclian857.404.
Ore.

ELECl'RIC
App.

trolling

ism to close circuits for controlling distance signals.
857.458.

COXT.\CT BREAKER FOR INDUCTION COILS;

Griffin.

Oshkosh,

vibrators
spring.

means

Wis.

Frank

B.

App.

filed Dec.
Construction of
1906.
3,
comprising a base and a straight flat
Mas means for adjusting the vibration of said spring and

for

for

induction

damping

its

coil

movement.

TEI Kl'IlONE SYSTEM; Lewis

B. Niemann. Staplehurst, Neb.
In a telephone system, the combination of
a subscriber's station including a source of ringing current, and means
with an exchange station infor establishing a grounded circuit
cluding a grounded signal drop, and a clearing out drop; a circuit
connecting the subscriber and exchange stations together; and a siii>*
plcmcntal signal at the cxchance station connccteti in circuit to be
operated by a current derived from a subscriber's station.

857.480.

App.

filed

March

8.

1007.

;

857.485.

ELECTRIC HEATER;

857.530.

WIRELESS TF.LEl'HONE:

James A. Reardon, Seattle, Wash. App.
A spirally grmived cylindrical insulator supports
filed I''ch, 28. i<)ofi.
a resistance clement in a cl(»sc<I casing. Tiic casing is fixed to a handle
so that it may be inserted in a receptacle filled with liquid.
Francis

J.

McCarty.

San

Fran-

In a wireless telephone, means
Ajip. filed Feb. i .•, 1906.
for intensifying the vtbralionH from a transmitting device, sain menns
rnnsiMing of a transmitlinR diaplir.iKni with metallic contact points
upon opposite sidrn, and connecting means, an induction coil, local battery and connections thcrctlirougli and with the coil, a spark gap interposed in the secondary circuit and a micrnphone trauKmittcr.

oBco. Cal.

«57.J4-.-

Ol'S

Apf>.
'

PROCESS FOR GENERATING 11IG1I-FRE(JUENCV
TERNATING CURRENTS; Maurice Lcblanc, Paris, !-r:ince.

UMMK

Api

857.560.

ONE;

IjjuU K. Auvert anri Alphonw F. E. I'errnnd, I'nrU,
filcfl Au^. 9,
Kotary tran»fornicr for converting
1905.
tirrcnt inlo a continuum one, or into n ptiUatiiiK or
'

r»-nt.

ivrrr

«57,
y.:

PROrRSS of I'UKIFVING XIQUIDS;
Y.
<t?«

Add.
App. filed June ao,'
ao.' 1003.
The
1
looj.
wnich arc poiitlvrly cnargcil •o

..Trr.

roR ELKCTKH: LAMI'S;

r
i-p.

III

I.

li

hlrd Jan.
-..,1.1

(,.

,

J.

Mjo.i.

n,,f

'..>.

I.

A

rcgU'

Inmpa

to

intrrtjal-

.,14.

.

.

trace an
f'j(.6.

I'

\ I.

*

.'.

F'n.

-itid

j,r,

~.

App,

ralilc

,

'-rrKl'Ifl
filrfl

Auk.
In

t'undiK-tnrR

I*.

j.

n

ALApp.

The process

of transforming unidirectional currents inlo current* which arc nlternatiiiK and of conHtant frrquencv,
which cunsislB in charging a rcsunntor, having U' small with respect to
filed

Feb.

5,

1904.

4L

—

,

with unidirectional currents for one portion of each alternating

period, antl dischargin({ the resonator through a path of low rcnistance
(lurine the other portion a( each allernntinR period, substantially as
described.

HIGH I'REQUENCY ALFOR
GKNERATINt;
APPARATUS
"
'
"
.*
Paris.
Ft
App.
I'm id. Trance.
Maurice Uhlnnc,
l-ERNATING CURRFNTS;

'156
857,561.
^

•

A prime generator of unidtreilinnal current and
filed March 14, ir>o6.
an exciter ^sinding Ibncfoi, a circuit carrying alternating currents
transformed frmn the unuliredional currents, antl an electrically luned
circuit n<isociatrd with lltin circuit and with the exciter winding to
maintain the frrnuenry fil the alter nal Inn current constant, subottinlinlly ap

drncrilted.
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